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AGENCY FOR INTERNATIONAL DEVELOPMENT 

WASHINGTON D C 20523 

September 8, 1987
 

ACTION MEMO ? iTHE ACTING ADMINISTRATOR 

THR U:E Bissel
 

FROM: AA/AFR: Charles L. Gladson
 

SUBJECT: Authorization of Southern Africa Regional Transport
 
Development - Dar es Salaam Corridor Project (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 "tuthority (TAZARA)

through the provision of new locomotives 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 piovided 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 the 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.
 

Backgrou.id: in FY 1986 umbrella PID was
an approved for a
 
series of interrelated transport projects under the aegis of
 
the Southern Africa Developient 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 part
in 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 under
to date the entire A.I.D. Southern
 
Africa Regional Program. It reflects 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 benefit
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two of these landlocked countries, Zambia and Malawi, by
 
providing cost effective access to the port of Dar 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
 
T)ercent re.lated spare parts ($5.1 million); spare parts for 13
 
e<istLing electric locomotives ($1.0 million); tools and 
equipmen t fojr workshops ($1.8 million); workshop extension at
 
Mbeyn (,'.4 million); both long- and short-term managerial,
 
techiical and accounting services ($4.2 million); training
 
(*I,,] million); and contingency/inflation ($6.9 million). 

Most i<-cvu1 ement will be conducted directly by TAZARA under 
Handbot]ul !] host Country contracting procedures, with 
ass. .. th'e REDSO/ESA Commodity Management Officer and 
Viec-nic s' supplied under the project. The projectas Oce 
,esi e conrc:Luded that, using the TA provided under the 

, -A has the necessary experience, procedures and 
conduct the procurement successfully. Overall A.I.D. 

mana~e' nt responsibility will rest with USAID! Tanzania. See 
Discu : sactiun below for treatment of issues on procurement 
n.s A.2 D. r~aennt 

The ,r -ect oroposes a total of 261 person/months of long-term 
(I"1 p/rm) and short--term (117 p/m) technical assistance in 
va1u. -ontracting modes: p/m of locomotive engineeringor- 36 

c under a sole source waiver with GE for the overhaul 
e-ir- of: the 13 existing GE locomotives; 36 p/m of 

Ioco'oive~engineering assistance as part of the new locomotive 
uro'ufcrIe~ contract; 36 p/m of financial management assistance 
(an ,ccou:a:t contracted under a PSC); a Railway Operations
;'iasaoc;: : :: conaract, competitively awarded, including a 
long-rm ,:,:may management specialist (36 p/m), 75 p/m of 
shot--tm sch, nical and 42 p/m of short-term financial 
assisan.
 

.iscussiion" TlTe following project issues were discussed and 
1.t:olved du:'ing the A.I .D./W review. With these adjustments, 
the ECP," recommended approval of the project. 

i. Procurement procedures for new locomotives: With 
only : eligible U.S. manufacturers likely, the PP recommended 
compti1:Lve negotiation between them (General Electric and 
eneral Motor) . However, it was determined that the 

conditions Lor competitive negotiation set forth in Handbook 
il. Chapter had not been met and that a two-step formal 
com!netrLt:Lve procurement process was indicated as the normal 
prI)cedur! 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 ot 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 in 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. In 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
 
Handbook IB, 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 is greater than $1 million, it exceeds the
 
authorized limits of AA/Africa and must be approved by you as
 
part of the project authorization.
 

5. USAID Project Management: The case for a full-time
 
Project frfoanagthe 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 1:,( nae2 by mission staff on a part-time basis. 

0 . "1 A, A as Grantee: The project's grantee is the 
Tanzan~ a-7Zamba Railway Authority (TAZARA), an independent 
binat*r-_' enity jointly owned by the governments of Tanzania 
and th.e Republic ot Zambia. TAZARA was considered to be the 
most aipgopriate grantee, since it is the target of assistance 
and w.,a 'qmnt ing agency, and since it would be difficult to 
coordinate Irants to two separate governments. TAZARA's legal 
capacity to receive and implement the grant have been confirmed 
by its yegal 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 aiven their approval of the project through requests for 
assistance and through their membership on TAZARA's board of 
directors. The ECPR derided that it would be useful to 
reinforce this approvul, however, by requesting each government 
to provide, orior to tue first- disbursement, written assurances 
to A.I.D. in the torm of a Memorandum of Understanding covering 
the following points: 

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

b. Their commitment to provide necessary facilities
 
to expatriate 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 agreement will agree to A.I.D.'s standard clause
 
to refund any taxes that are charged (such as on project
 
personnel ).
 

c1. Their commitment to accord a high priority to
 
TAZARA 's foreign exchange requirements, 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. In this
 
connection, endorsement by the two governments of the concept
 
of 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 Congressional Notification waiting period for this project
 
expired 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
 

Drafted: AFR/PD/SA: MG'lbert (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: OGoven (Drag)
 
GC/AFR: MAKleinjan7-Arraft)
 
AFR/CONT: RKing (Draft)
 
SER/OP/COMS: MMcDaniel (Draft)
 
M/AAA/SER: JOwens (Draft)
 

fAAA/PPC/PDPR: SCallison (Draft)
 
AFR/PD:CPeasley
 

ig n er
4gA/AFR: 




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 training.
 

3. The Project Agreement, which may be negotiated and executed
 
by the officers to whom such authority is delegated in
 
accordance with A.I.D. regulations and Delegations of
 

Authority, shall be subject to the following essential terms
 
and covenants and major conditions, together with such other
 
terms and conditions as A.I.D. may deem appropriate.
 

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

Except as A.I.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.
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(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 Tanzania 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 inly on flag vessels of the United States. 

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

4b. Conditions Precedent 

(1) First Disbursement. Prior to the first disbursement
 
under the Qrant, except for planned pre-implementation
 
technica. assistance related to project procurement, or to the
 
issuance of documentation pursuant to which such disbursement 
may occu , the Grantee shall submit to A.I.D., in form and 
substar ce atisfactory to A.1.D., except as A.I.D. may 
othcrwise a.:reo in writing: 

a W-itter statements from the Government of Tanzania and 
the Government of the Republic of Zambia that: 

(i) TLhev, explicitly approve the Project, as presented 
in th Grant A reement; 

(ii) They will provide necessary facilities to 
exFatriate Project personnel (such as visas, work 
permits, travel rights and tax and duty exemptions); 

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

(iv) They will support tariff adjustmets proposed by 
TAZAPA that take into account operating and capital 
replacement costs, as well as TAZARA's competitive
 
position in relation to other transport systems in
 
southern Africa. 
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(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.I.D., TAZAPA, the tail management contractor, and the
 

contractor providing long-term assistance in locomotive
 
maintenance.
 

(2) Disbursement for Mbeya Workshop Extension. Prior to
 

disbursement 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.T.D., except as A.I.D. may otherwise agree in
 

writing, plans and specifications, architectural drawings, cost
 

estimates and bidding documents for the construction.
 

(3) Disbuzsement 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 agree in writing:
 

(a) Evidence that the TAZARA tariff structure is adequate
 
to cover operating costs and generate a net profit on
 

operations to TAZARA or that a proposal has been accepted to
 

Levsc 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
 

United States 500,000 for the purchase of spare parts for
 

repair and maintenance of all locomotives in the fleet.
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(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. In 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 dgreemcnt. TZARA wi"1
 
require each trainee selected to sign a written commitment to
 
this effect prior to the commencement of training.
 

(5) All 
spare parts for diesel electric locomotives will
 
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 in Annex T of the Project Paper, I hereby approve

sole source procurement of up to $2,225,000 of locomotive spare

parts 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.
 

Ating Administrator
 

Date: _ _ _ _ _ __ 
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DEFINITION OF TERMS
 

Re-engine/Re-power - The replacement of Chinese engines by
German MTU. 

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

Northern Corridor - Northern Transport Corridor in Malawi
 
which allows goods to be transported
 
from Blantyre (Malawi) to Mbeya

(Tanzania) and onto the port of Dar es
 
Salaam via TAZARA Railway in both
 
directions.
 

TAZARA Fiscal Year - Jul1 1 - June 30
 
USAID Fiscal Year - October 1 - September 30
 

RATES (CURRENCY EQUIVALENTS)
 

(June 13, 1987)
 

Currency Units 	 = Tanzanian Shilling (Tsh)
 
= Zambian Kracha 
 (ZK)
 

ZK 1.00 = US$ 0.13
 
US$1.00 = ZK 7.84
 
TShl.00 = US$ 0.02
 
US$1.00 = TSh 61.37
 
ZK 1.00 = TSh 7.82
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ABBREVIATIONS,_ACRONYMS, RATES, WEIGHTS AND MEASURES
 

ADB 
AID 

AID/T 

AID/Z 

CFM 

CIDA 

CL 

CPA 

CPCS 

CRET 

DANIDA 


DE
(DE/'KRUPP 


DFH 

(DFHI

(DFH2 

(DFH/MTU 


DNPCF 

EDF 


EEC 

ERR 

ESAMI 

FAA 

FINNIDA 

FRG 

FX 


F Y 

GDP 

GDR 

GE 

(G-galO 


GM 

hp
IBRD 


IDA 

1DM 

LEE 

IF 


- C 

IQC 

KfW-

Km 

MSc 

Mt 

MTU 

NORAD 

NRZ 

ODA 

o-J-t 


- African Develop~ment Bank
 
- Agency for International Development
 
- U.S. AID Mission in Tanzania
 
- U.S. AID Mission in Zimbabwe
 
- Caminhos de Ferro Mocambique

- Canadian International Development Agency

- Coopers and Lybrand
 
- Certified Public Accountant
 
-
 Canadian Pacific Consulting Services
 
- Chinese Railway Expert Team
 - Danish nternatlonal Development Agency
 
-
 Diesel Electric locomotives
- Diesel Electric locomotives mnanufactured by German Krupp

under Generel Electrtc) 
- Dong Fng Hong locmotves, made in China 
- Chinese diesel hydraulic locomotive shunter)-
-

Chinese diesel hydraulic locomotive mainline)Chinese diesel hydraulic locomotive with Chinese engines
replaced by German MTU engines)- Dlreccao Nacional dos Portos e Camlnhos de Ferro
 - Economic Development Fund
 

- European Economic Community

- Economic Rate of 
Return
 
- Eastern and Southern Africa Management Institute
 
- Foreign Assistance Act
 
- Finnish International Development Agency

- Federal Republic of Germany 
- Foreign Exchange
 
- Fiscal Year
 
- Gross Domestic Product
 
- German Democratic Republic (East Germany)

- General lectrIc
 
- Diesel eectric locomotives manufac'ured by General
 

Electric of specific type U30 
or U30C)
- General Motors
 
- horse power
- International Bank for Reconstruction and Develooment
 

(World Bank)
 
- International Development Association 
- Institute of Development Management
- Initial Environmental ExamInation 

rrnvltatIon f,;: B1d 

- nsDecto ,GenEral 
- rndeftn!te QuantIty Contrac-

Kredltanstait fur Wlederaufbau 
- Kilometers 
- Master of ScIence degree 
- Metric tons 
- Motorem und Turbinem Union 
- Norwegian Agency for International Development
- National Railways of Zimbabwe 
- Overseas Development Association 
- on-the-Job training 
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PACD 

PBI 

PiD 

rL 


Pio/P 

POL 

pm

Pp-

PRC-

PSC 

',-I-RCMO 

ROC 


REDSOi SA 

RE MC 

ReQ 

RC-

RSA
1,-,,-OIT 


SADCC 

5AI 

SARP-

SARTD 
SATCC 


AT 

3 !:,-'7 A:D/WASH 
-A "IZAM 
2AZAMLA 
TAZARA 

'rLT 

ThA 
T:200 
TRC 


UDI 

U. K. 
INC In 

ZR 

- Project Assistance Completion Date
- Parsons Brinkerhoff 
International, 

- Project Identification Document 

Inc.
 

- Project Implementation Letter
- Project mplementation Order/Participants
 
- Petrol, Oil and Lubricants
 
- person-month

Project Paper

Peoples Republic of China
 

- Personal Services Contract 

P-r er en ia! Trade Area - AD Regiona' Commodity Management Officer
 
- D Regiona. Contractlng Officer
 
- ID Regional Development Strategy Statement
- AD Regional Economic Development Services


Officer/East 
 and Southern 
- Reg'ional F1nancial 

Africa (Nairobi)
Management Center
 

- Request 
for Procosals 
- Reaiest for Quotations
 

Roil On/Roll Off vessels
 
- Republic of South Africa
- USAID/Washington office of Science and Technology,

Office of Internatiorlal Training- Southern Africa Development Coordination Conference
 
- Southern Africa Initiative
 

Southern Africa Regional Program, USAID/Zimbabwe
- Southern Africa Regional Transport Development- Southern Afirica Transport and Communications
 
Commission
 

- South African Transport System
Swedish International Development Agency
- USAID/Washlinqton, Office of Science and Technology
- F. zani-Zambi, Highway 

- Tanzania - Zambia Oi Pipelln:
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0.9. SUMMARY AND RECOMMEN)ATIONS 

0.1 Responsibilities
 

A. Grantee
 

The Grantee for the Project will be the Tanzania -
Zambia Railway Authority (TAZARA). TAZARA is a 
jointly-owIned, 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. Im dement i n ge, nc v 

TAZARA, headquartered in )ar Es Salaam, Tanzania, 
wilt be the implementing authority for the project. 

0.2 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 
(Fnergy and Selected Development Activities) to TAZAPA for 
the Regional Transport Development - Par 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. 

0.3 Purpose of the Project 

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

0.4 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 sca 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 rehabilitation 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 )ar es Salaam are currently one of the major 
viable outlets For the landlocked countries in the SADCC 
region. Improvement of the TAZARA ine will establish an 
efficient and reliable transport route for their exports 
and imports at an affordable cost. 
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to TAZR c''Om A~tha-~pr ~system.~ Support~' 

tns orta .ti:'~n,,t6JPion l Nchr Corridor" (I
A ~ Regiona 1 Trans portatIonbDevloment'-I (690-211)JSprovides~sp- ,; whichj~4?arts"are"orehabilitateloomtie for 

-2 - 'aa Cprlritdor ~1Pro jeCt 4(619Q-O237:) prvd a litnk'I ,to 
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and operating proceduresreualn an 

th-o isrbeangmn
of 'goods 
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The impact of the 'pro'ject will, In-conjunction with thwork of other donors ,'adSAD~CCmember's tates, help re-trthe regional transport system toIsformer staeus - one-that Is efficient,7 'rellable, well-mana~ged and maintained
and of service to. the-major'ity of producers and consumersy
of the region. 

1 , 

The 1,860-km rAZARA sinigle ralflen 
<1 

o h ao 
 _
railways of the Central> and'EastAfrica' ralilway~systemsK2XJA

-:serves 
 Zambia and Tanza~nia aid<rvdsa 
epr/mp
link for'1balawi, and Zaire. In1985/186, the actuaZhaulage of goods ,by the, TAZAA1ocomotlve, f1 ey was~2-98;OO~mtrc-tons- (MT) SATCC'ptrol ctiozis InfdcateIncrease Iin goods to 1.9 an2~ A~2
milli n'M 19__ad 21M by1993. The ~Increase
II 'Zaire, M~aawi and,.itoIn volume 6iiuId-origjlnate'
a lesser 'extent, Zimbabwe.l In order-~JZambia,I
yto haul the~Aprojected 2.1 lllnT Iti et'ae that .an additional, 17 high-powered Id~ electric locom1otives~- ~~-

Lack of spare parts, tools and eIuIpet okhophamper~the 'rehabil'itation _0f wao',.ad-IcmotIe at the 
I'I ~locomnotive Ipower-. Lack otfadequately taineld safinfiace planining, Jra'ilway 6prations 3and per-sonneil
maaemn 'rde lh -I 

Iine s eff1 itncy Ths eaeWproblems,'v reenl becomecrtIcal ibecause Zambia riasK<directed:I 9016 ofLis exp~ort, trad(e to the Port- ofDbar ' 

i~nae~sae fTAZAR'A by about"':,700,006"I" flrom;Ii1/ 9 93IBy, l99Oj wie toa ,aaletra'trade, 1 Is<~~-~Ior~qcttoreach- abou 932$00O; MT ,;56V1 of It Islrexpectedt, 4 go "throuhthe, Nacala! Pot 31 vA th Da-e-alaPort and :TAZARAanth 
res ,-'viaI4 Ziblb o Zmba
~44 Because Iof, the:Ico f.f"a n1 \ef Ificient allte rnat1v route,1 ~most of the...l'andlckd ASADC states are forced 'to <4I 

consp-quently payingtransport costs averaging $85 per tonShigher th~anithe cost t o us eTZARA'. 

t i 
III 



-3-


With AID assistance, it is projected that by the end of
the project in 
1991, daily average locomotive availability

will have increased from the 1986 
level of 46% to 65%.
Increased locomotive 
power will have assisted TAZARA to
increase its carrying capacity from the 
988,000 MT hauled
in 1986 to 1.9 million MT per year by 1991 and 
2.1 million
 
MT in 1993. The project will have enhanced TAZARA's

capacity to maintain locomotives through improved workshop

operations and will 
have improved the efficiency of
overall operations through staff training and development.
 

To achieve its targets, the project provides 
funding for
five mutually-supportlve components: 
 (a) the purchase of
17 new diesel electric (3200 hp) locomotives with spare

and repair parts (eight in the second year and
additional 9 in 

an
 
the third year if evaluation findings,


growth projections and traffic 
predictions indicate 
a
continuing Increase 
in traffic 
from the landlocked
 
countries on the Dar es 
Salaam corridor); (b) the
extension-of the locomotive workshop at 
Mbeya in Tanzania
to service diesel electric locomotives; (c) the provision

of equipment and tools 
for TAZARA's workshops; (d)

long-term training for degrees 
in accounting, computer
sciences and economics, and short-term training in
accounting and management, respectively; (e) 216
person-months of short- and 
long-term technical assistance.
 

By the end of AiD's assistance, the provision of project

locomotives will increase the total number 
of operative,

high-powered diesel 
electric locomotives available to
TAZARA from 13 
to 30. The equipment, tools and spare
parts will be used mainly at the Mbeya workshop for

maintaining all 
the diesel locomotives 
stored and serviced
there, but a minimum set of tools will 
also be provided

for the Dar es Salaam and Mpika workshops.
 

The 216 person-months of 
technical ascistance will: (a)
assist the Mbeya workshop to improve its maintenance of
diesel electric locomotive operations and 
provide on-the
(b) assist the


job training for the maintenance crew;

Finance Department to develop realistic costing figures,
automate its functions and tain staff on the Jcb; Mc)
assist the Planning Department to conduct 
an assessment of
existing capacity of 
mechanlcal equipment; 
and, (d) assist
the Personnel Department 
to develop and implement a staff
 
development and training plan.
 



SUMMARY OF A D's CONTR IBUTION 

ITEM 
 COST IN US$
 

17 3200 hp diesel electric locomotives 25,500,000
 

Spare parts at 20% equivalent of costs of locomotives 5,100,000
 

45S person--mon hs oe I . hPimcal sercv ices for 
on-the-job trainiin: iii ot her It chnical work 
for di osel ele-ctri lucumol ivr,, 967,000 

Spare part CtP Hi ani r,p iai par : t for2 (L/Krupp
 
diesel .If triv IncoH) t iv,"- p11'si tl' in TAZARA's
Iv 

f 1Met 1,000,000
 

36 per s n he ihs ol (e hll i l n .rvivs for ove rhaul of 
dio sop] 'I r1 t I ( o oot ives atl W person-m ntlhs 
of services for inv i._,rv of parls 1,033,000 

Tools and iqu pmnt " work shops 1,800,000 

Mhev a work shop 'xtension 400,000 

Other manageri al and technical services (long-term) 1,174,000 

Other managerial 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 

SIBTOTAIL $ 40,461,000 

Cont ingency and Inflation $ ST489&00 

TOTAL $ 45,950,000 

The project will be managed on Iie part of All) by USAID/Tanzania with 
suipport services provided by RDS)/PSA in commodity management and 
proc remeni,t ,n irnp rin. legal servi(:es and contracting. Financial 
management will be providp d by lhe Controllcr, ISAID/Tanzania and the 
Regional Financial a nat(r. iCen er (PFMC), Nairobi. 



own
 

procedures as modified to ensure consisrency with AID host
 

country contracting procedures set: forth in Chapters 1, 2, and
 
3 of Handbook (HB) 11. Direct Lettecs o! Commitment and direct 
payment by AID will serve as the method of finaicing. Overall 

Most procurement will be conducted by TAZARA using its 


procucement and project implementation respoinsibilities will 
rest with the General Manager of TAZARA. The Reqional 
Commodity Management Officer (RCMO) has reviewed TAZARA's 
standard procurement procedures and found them sound and 
generally conforming to AID guidelines. Procurement of 
locomotives, related technical services and spare pats will be 
through two-staqe bidding or possibly competitive neqotiation, 
depending on analyses to be carried out prior to Lh1e 
procurement (see page 92). Procurement of tools and equipment 
will be through formal competitive procedures. Short-term 
technical assistance in accounting, data procesinq, and 
financial management will be secured through existing IQCs 
between the Regional Financial Management Center (RFMC), 
Nairobi, and U.S. accounting firms with offices Am East and 
Southern Africa. Railway management technical assistance will 
be procured by competLitive procedures. 

A Project Cummittee will hb established and wi]l mppt monthly 
to review implement at ion issues and project progress. TAZARA 
will provide a fumll-time engineer to serve as it F Project 
Coordinator. The Coordinator will chair the Proj.ct Committee 
meetinqs. The meetings will he attendd by representatives 
from USAID/Tanzania, REDSO/ESA as needed, principal project 
contractors, RFMC and, on an as-needed basis, USAID/Zimbabwe 
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 Findin(s 

The Design 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 locomotives to be procured with project funds will haul 
the projected incre;sp in traffic from 988,000 MT in 1986 to 
1,900,00) MT in 1991. An evaluation in 1989 will assess 
traffic demand, qrd it the r-urlent forecast of 2,120,]00 MI in 
1993 is ,uppor d by rWo I rend at Lhe LiMe, 9 additional 
locomotives wi] l be procured. 'T, workshop expansion at Mbeya 
will accommodate maint enance and ma jr repai r of the diesel 

electric IocomnoLiv,'., i mludina but not ]Imitedi to those 
providud i: A. .D. 

_ m h mnThe ,rne will help , tabl i Y ,,t tem .oun(hatio for 

economic r wth amnorg h, SADCC membor :.;t,zae by ustahlishing a 
more rel ibin ind cost -i tective r-,mit e to the soa in by 
lessening tie region's reliance on Knuth Africa. 



The economic analysis 
shows a high economic rate of return
(ERR) based on very conservative :raffic flow scenarios. 
 The
worst case scenario results 
in an ERR of 23%,; the best case
scenario yields 	 29%,
a return of 


0.6 	 Conditions Precedent 
to Disbursement
 

1. 	 Prior to any disbursement, 
or to the issuance of any
commitment documents under the Project Agreement, the
Grantee shall 
futnish in form and substance satisfactory
to AID evidence that: 
 (i) TAZARA has 
formally designated
an individual 
at TAZARA who will 
be Project Coordinator,
oversee project 
activities and 
chair Project Committee
maetings; and, 
(ii) 	the 
Project Committee has 
been
established, with membership from USALD, REDSO/ESA,
TAZARA and representatives each from the 
rall 	management
contracting firm and 
the firm providing long-term
assistance 
in locomotive maintenance, and 
has held an.
 
initial meeting.
 

2. 	 Prior to disbursement of 
funds under 
the Grant for
extension of the workshop at Mbeya
AID of 	 or to the issuance by
commitment documentation with respect thereto, the
Grantee will provide in form and 
substance satisfactory
to AID, plans and specifications, architectural drawings,
cost 	estimates 
and bidding documents for the construction.
 

3. 	 Prior to disbursement of 
funds for the procurement of 
the
second tranche of 
nine 	locomotives, or 
to the issuance by
AID of any commitment documentation with respect thereto,
the Grantee will provide in form and substance
 
satisfactoryr 
to AVD
 

a. 	 Evidence that 
the TAZARA tariff 
structure is
adequate to cover operating costs 
and generate a net
profit on operations to 
the Authority or that a
proposal 
has been acceoted to revise the tariff
structure, taking into 
account 
the recommendations
following from technical assistance financed by 
the
 
Project;
 

b. 	 thatOk'encec:II Ia! vacancies in the planning andaccountnq depart;jentS haVe been 	filled oJr adequate
plans have been made to fill sudch vacancias. 

0.7 	 Covenants
 

(1) 	The Grantee will covenant that during the life of
project and for a period of 
the
 

3 years immediately
thereafter, TAZARA will, 
unless otherwise agreed 
to by
AID in writing, annually reserve 
from 	its foreign
exchange earnings 
an amount equivalent
U0$00,00 for 	 to not less than
the purchase of spare 
parts for repair and
maintenance of 
all locomotives in 
the fleet.
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(2) 
The Grantee will covenant that it will 
identify a
counterpart 
for each project-funded consultant 
(whether
long- or short-tern) 'who will have assumed duty oniorthe arr.val. of to
the consuljn, 
and that the counterpart
will be assigned on a full--time basis to work with theconsultant during the 
period of 
the consultant's
 
ass ignmnt.
 

(3) The Grantee will 
covenanr 
 that al personnel sent for
long-term t-aining under the P9oj-ct wIll be recired toreturn to 
worK for TAZARA in 
a pos zon making use of thetraining provided 
_or 

for a er'od of less than 2 e2rsevery year of t-raining .aecele, 
-o 

un to the lI its setby TAZARA's bonding agreement unless AD other4;ise agree-sin writing. 
 TAZARA will :erui-e each trainee sel.cted :osign a wrltten commitment t, this ef-f0ct ocommencement 
of training.
 

(4) The Grantee will 
covenant that all spare parts 
for diesel,
electric locomotives will 
be used to repair and maintainlocomotives 
on an 

the 

as-needed basis regardless of whether
locomotives 
are assigned to Tanzania 
or Zambia.
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1.0 BACKGROUND 

1.1 introduction
 

Southern Africa has an extensive rail, port and 
road
transportation system which plays a key role in linking theregion's countries 
to each other and, more importantly, to
 overseas markets. Transportation is a sector where regional
interests are clearly defined and 
SADCC has, from its
inception, placed 
the highest priority on the improvement ofthe region's transport systems. A Dciirct:-e objective ofSADCC's Programme of Action for transport is to return
regional networkC to Its 

ne 
former level] of operational ffc n-cywhile at the same time upgrading present ,echnologzical andoperational standards to meet worldwidi-e advances. Once thesetechnical and operational improvements are achieved, SADCC
member countries .irlll 
be in a much better position to reducetheir economic dependence on the Republic of South Africa
(RSA), and thus 
 to meet one of the primary obiectlives of theorganization. Morever, as a result of planned improvements,

the SADCC member states should be able to reduce their total
 
transport costs with consequent savings in 
scarce foreign
exchange and significant economic benefits 
to the region as a
 
whole.
 

There are five major networks or transpo,-t. "corridors" within
the region. The so-called Northern Corridor 
I.inks the
region's interior, via the Tanzania-Zambla Railway (TAZARA)
and the Tanzania-Zambla (TANZAM) Highway, with the port of Dares Salaam. 
The Nacala rail system consists of a single track
rail line between the port of Nacala, Mozambique, and Malawi.A third system of rail, road and 
oil pipeline, the Beira
Corridor, includes a rail line betwieen Zimbabwe and Beira (the
Machipanda line) as well 
as a line between Malawl and Beira.
(The line from Beira northward to 'Malawil includes a major spurwhich connects to the coal producing province of Tate in
Mozambique.) A fourth system radiates from the port ofMaputo, with rail links to Zimbabwe, Swaziland and thenortheastern Transvaal 
in South Africa. Finally, the Benguela
rail line which runs from the port of 
Lobito, Angola, through

Zaire constitutes an important fIfth reglofal 
transport
 
corr:idor
 

The TAZR ~lln onclgZmI ~'ti 2hpCrt of Da: es
Salaam, the jugular of 
the so-called Northeorn Corridor, has come to play a crucial role in the movement of Zambian overseas trade. 
 The line also carries goods ffrom southern
 
Zaire and plans are underway for Malawi to increase
significantly its 
use of this northern route to 
the sea. A
description oi: T'ZARA and its actual capacities is presentedin the following section. TAZARA's 
capacity is then compared
to those of other corridors to highlight the specific benefits
the TAZARA system offers to Southern Afri.ca.
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f'<''forthe, surljivalr of its economny. Furher tf o i"''Lobit~o had b~ecome unsafe~b$ecaj's'24,Potuguese 'and& liberation_ force 

oft fq4ht-in4 -bten 
-197
In Anoa;:~rd anzanL iliated Zml 

line discuss~ons 'on constructionofa rail,1linking::the.,:wwocountri~es WoQr'kcomm1enced boi1','J970; T~he TAZ-ARA inabui - ding ofthe~TAZARA,- rai&llikpemnty41t~red thIe coiifigurat:io u of Lransport r-out 
 i's-n.
Southern



Africa. 
 The line provided a direct and closer 
route for
Zambia to 
a sea port, wfhile also seLv.ng southern Zaire and
providinq access to Rwanda and Burundi. theirfor overseastrade. 'n addition, the rail link has significantly
contributed to 
the development of southern Tanzania byproviding a transpo-t infrascruicture 
to that part of the
country. More recently, because of 
the closure of the
Malawi-Nacal.a 
rail route, a qrovlng percentage of Malawi's
trade 
is being shipped north through Lake Malawi, hauled by
road to Mbey, In Tanzanl-, anc.n moved 
by TAZARA and the TANZAM

hgway to Dar 
 s a 1.aam Dort
 

TAZARA th!:ougn ol','wo c:>inrtes and is jointly owned
oasses 
and manacd by them: Tanzaniariand Zambia. From a transport
operation- perspective, TAZARA offers better coordination indefficiency than the other 
routes where three seDarate systems
would normally have to be traversed,
 

Since the line opened in 1976, TAZARA has moved 
 the 1Lajoritof Zambian overseas trade. The line is out Lmal 17 placed tohandle the LraffLc from the 
northern SADCC councrIes as well
 
as other non-SADCC member states.
 

A detailed analysis of 
TAZARA's operatlon< capabilitj9,s will
be examined below. 
 First, however, a revie, of the othersystems is presented 
In order to assess their potential in
meeting the needs of the 
SADCC countries which also 
use TAZARA.
 

Other Corridors
 

Three of the other corridors--Nacala, Beira and Maputo--are
located in Mozambique. 
 The last corridor is situated inAngola. The 
poor economic sltuation in Mozambcue,

exacerbated 
by continued security difficulties from
anti-government guerillas, 
has severely affected 
the country's
transport operatlons. Thus the 
transport cocridors have
operating at 
well below potential and now teOuite 

been
 
considerable
foreign assistance 
before they will function optImally for the
region's needs. The same argument applies to the Benguela


railway and Lobito 
port in Angola.
 

A. Macala:
 

The Macala corridor system aInly 
seves traffc to and
from Malawl through Mozambique. The ral.;way line is alsoimportant for 
the movement of Mozambican exports of tea and
cashews from the provinces of 
Nampula and Niassa.

addition, between 

rn
 
1973 when the Zambian-Rhodesian border
was closed and until TAZARA was opened 1976,
in Nacala
 

handled some Zamblan cargo.
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The 615 km-long rail link between Nacala and the border of
Malawi is 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 
and France and 
is now completed. Phase Two,
between 'ampula and 
the border, Is underway. The total
of cost
the second 
phase is S233.0 million and is fully
subscribed by commitments 
from Canada, Portugal, France,
HEC, UK, Finland, 
Italy and Mozambique.
 

Security problems, poor maintenance of 
che line resulting
from insuff'-Cent 
foreign exchange for 
the provision of
spare parts, as well as 
a lack of 
skilled mdnpower and
management, have resulted in the rail line being closed 
since 1985.
 

The line :s
expected to reopen by 
late July 1987, at which.
time one train per week will 
be run 
In each direction.
ThIs movement will 
slowly increase to 4 trains per week
1933 in each direction. The resulting annual capacity of
by
 

150,000 MT 
in each direction per year represents
approxi:nately one 
third of Malawi's annual 
1983 overseas
trade in terms of 
tonnage. 
 Upon completion of
project in 1989, the rail
the carrying capacity of the line will be
well over 1.5 million MT per 
annum.
 

The port of Nacala Is 
also being upgraded to develop a
container terminal 
with Finnish assistance. 
 At a cost of
$23.0 million, the project 
is due for completion at the end
of 1989. Current capaciuy of 
15,000 Twenty Foot Equivalent
Units (TEU) containers will Increase to 35,000 TEU's by
project end. The condi'Lon of 
the general cargo berth at
Nacala 
is good with equipment repair 
the most urgent
concen. 
At this finest natural deep water 
harbor in
Africa, dredging is not 
necessary. 
Shipping opportunities
should be 
greatly expanded once the 
traffic begins 
to flow
and the security of 
the corridor 
Is maintained. 
 Total
capacity is now, and will continue 
to be, sufficient
handle all of Malawi's needs as 
to
 

well as 
those of Mozambique.
 
,,wever, In thp short-
 and medium-term (i.e., 
over the next
two to ZIVC years), .aai-n1xWeteni to route
between 0 nd 7 of its traffIc vla Macalia, sanlng 'herest via the 
 'orthern CorrIdor 
to Dar es Salaam.
development of The
the northern route 
provides some contingency
should Iacala 
not be able to 
perform sufficiently as 
a
result of operational 
or 
security difficulties.
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B. Beira: 

The Beira corrLdor, 
as it has become known, is a series of
railways and roads and ipeline that
a connect Zimbabwe and
other interior countries with the port of Beira. The portlinks by rail and road ;1th the 21.imbabwean horder at Mutare
and by rail to Malawl. This rail
latter line also provides

access to Mozambique's sizeable coal 
fields at Moatize.
 

Currently, the direct 
call ink to Malawi Is closed and
rehabllitatlon 
 ocr, is not expect-ed :o beQI1n until 1989.
The lini, 
wi1.1 riot play -a:l In the reg1onal transDort
 
system until the L990's.
 

The link 'o Zinbabwe, hovever, 
is already beIng upgraded as
 a Joint 
eoL- between >'lational Rallwavs of Zimbabwe (NRZ)
and Caminhos de Ferro de Mozambique (CFM). The completion

of thLis rehabilitation is expectd by the end 
of July 1987.
 

Future plans for rtall upgrading Include technical

assistance foL CFM-Centre, as well as provision of rolling
stock and locomotive power. 
 Continued track rehabilitation
 
is also included as an essential element 
in the overall
 
program to increase the line's capacity.
 

Current capacity on the line is 850,000 MT per year in
either direction. Upon completion of 
the track improvement

project in July, capacity will increase to 1,250,000 MT per

year in either dire-c'tion. in practice, because of security
and operational problems (primarily lack of 
motive power),

the actual operating capacity is 425,000 MT per year 
in

either direction. This figure is expected to improve

dramaticlLv,wiili the 
reintroduc- on 
of i US'AD-f1nanced

rehabilitated locomotives. Delivery of 
these locomotives
 
should begin 
in July 1987 and be completed by the end of
 
October 1387.
 

The 3elra-Mutare ral link is currently being used by

Zimbabwe (200,000 MT per annum); Malawi (40,000 MT of 
sugar
per annum via Tete by road and on rail
then to at Harare);
and Zambia (40,000 MT of 
copper per annum). It Is

anticipated that -he ZlmbabtAwe -2rgo,7 1c 1..l,
 

increase moderately. 
The use ot Betra port for Zambian 
copper represents a shift away from the port of 
East London

in South Africa, and provides a safety net 
to Dar es Salaam
port for this cargo. Zambia now ships about 80% of its
 
copper exports via Dar es 
Salaam and 20% through Beira.
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The road link between Zimbabwe and 
Beira, currently being
rehabilitated by the 
Zimbabwe Government with funds
p-rovided by the African Development Bank (ADB), has the
potential to 
carry 1.0 million MT annually. The corridor
also includes a pipeline between Beira and Mutare (just
Inside the Zimbabwe border) which currently pumps about 0.6
million MT yearly of 
crude oil 
imports for Zimbabwe,
representinq 90% 
of Zimbabwe's cotal 
import requirements.
 

Theoraticail7, the design capacity of the port of Beira5 mll 1on MT , .i1tho]ugh It prospntly handles 
is 

just over am!l~zMn 'T, including petrol, oil and lubricant (POL)
Droducts. 2n tae past, the poor condition of equipment,inadeu-a e management, as well as security problems,resul 1.:he divers on o traffic aay from this port toothErJ 2L S . However, with the fIrst phase of trackrehabi tatIon near compleition an(i the comml :.ent of theZlmbab,,, ,an.d Mczamb ,-an gov=,,nments to Drote:- the line,the tfend seeMs Ieto reversing. The Increased throughput
oIne. trafffc 
(cotton, asbestos, tobacco) 
as .... r::e..ambian copper :rIe rime examples.
 
Projects under way 
 include repaving of the quayside and the
construoc.Ci r of a roll on-roll off 
(RORO) multipurpose

terminal. Ha nagement 
and zechnical assistance from the
Port of Aster.dam will begin in 1987. 

A. a oncenc. -: Donors at Brussels in October 
1986,
projects costing ne Irly $200.0 million were identified forPhase I of the L0-Year Beira Corridor Development Plan
5) Proelcts include further rehabilitation work
 

on th :r.1-.' d inks,s thee Drd sovislon o f cacroI.,n eTI , imnrcrvemenrs o tne eiectr cIty 3uorIvsys tem, the rebuildln 
3Id 

of berths 2 to 5, channel dredging,
0-he7?onstruction of warehouses. More than 90% offunding as secured, mainly thefrom the EEC (about 50% oftotal), the >,etherlands and Scandinavian countries. 
 USALD
DrticIpaton Is In the form of a grant of $5.54 M1Illionobligated in 1985 assistFY to the Mozambique Department ofPortcs and Rallways (DNPCF) in the Ministry of Transport andComuunications to ;renabillate 11 locomotives, provide
 

re)ni a {:s-tacil!7r ce
Mr~ a er , im r 
Zeof i 

i; s.im .L' I thNe short-term, the? Beira Corridor will bethe 51os .nportant link for the movement of Zimbabweancargo. 
 ' w I I be of secondary Importance for Zambia andMalaw unti such time as the rail] link from Nacala toMaiw 1s 'reopened -nd the nortnernr route for Malawl isopera t ng. Beira could also provide port access forBotswana In an emergency situation, although the 
route
through ZI'mbabwe to woul mcroMap uto be practical andefficient for Botswana traffic.
 

http:construoc.Ci


C. Maputo:
 

The Maputo port 
transport system is considered the main
alternative to 
South African routes for overseas traffic
for the southern SADCC countries. It serves southernMozambique, Swaziland and Zimbabwe 
(southern and western

parts), as well 
 northeastern Transvaal
as the in South
AfLica 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-o currently passes via 
South Africa by
traversing the border Bettbridge
at and connecting with the

Mozambican system at Ressano Garcla.
 

There are three rail connections with Mapu:to 
port. The
link between Zimbabwe and Maputo that follows the river
border and is known as the Limpopo line is 534 kms long.

Closed to commercial traffic since 
1984, the line is
currently being rehabilitated with the assistance of the
United Kingdom and is expected to be reopened in January
1988. Capacity will be developed to handle 2.0 million MT
 
of cargo per year.
 

The second route, 88 kms 
long, links Maputo with South
Africa. This 
route has been completely rehabilitated and
currently carries 
over 1.5 million MT per annum. Principal
commodities include coal, 
sugar, citrus 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 is frequently closed

because of security; problems. 
 Nonetheless, the lIne

carried approximately 500,000 MT of 
cargo in 1986.
 

The port of 
Maputo is in good condition, particularly in
regard to Its specialized handling facilities 
for citrus,

coal, containers, sugar and steel. 
 British management

assistance is being provided 
to the sugar, steel and

container berths; 
a South African loan is financing
technical assistance and 
physical improvements to the coal

terminal facilities; and 
the Italian Government is
considering assistance 
to 
help improve port operations.
 

MTa pr eJorcts Inclu'de the development of 3bulfc!!fry
and the rehabilitation of 
the coal faclILties. Dredging,

both through emergency programs deepen
to the entrance

channel and later on 
a routine basis, Is Important to
 
ensure the future viability of the port. 
 To date, however,
 
no donor has made 7 commitment To fund this 3ctivlty.

Projects on the Maputo system total 
over £700 million with
over $247 
million already committee from donors. 
 Current
 
port throughput is 2.2 million MT 
per annum and existing
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capacity is 7.0 million MT. 
 Once the full 
port upgrading program is
completed, annual 
capacity should 
increase 
to 12.0 million MT.
 
D. Lo b ~ t i-e n ue a 

heLobi.o corridor serves mainly Angola and Zaire and,potenflai 
 , northern Zambia. 
 The corridor
by a .1link is not served
at present. The 1,340-km Benguela railway
I ne V ofheas cpacity about 3.6 million MT per annumhas beC? ImI:ced to whichabout 0.25 million MT per year in eachd':a._is D: trackDoor conditions, ]Lmitediiock rollngs 1-enri problems. Limited traffic frome _,iav nas resulted In under-utilization 
the 

Lobito ofuotwhich theoretical1y is designed to handle 2.3milltr'L cargo -er year. For the period up to 1990,s5l Iedevelopment of thesca port of LoDito (at a totalcost o z!20bout million of which S3.0 million issecured) , rehabilitati on of the Benguela Railwaycost: .aboot .112 millIon; secured fInancing 
(total 

scnedule $8.0 million) isUo tako place. A donor conference for the Lobito,as;no insys -oi hel.J Lusaka in May 1987, but funding is stilltar becow, needs. ndeed, the program is seriouslyconstralned by the 
lack of 
foreign financing and
secur ity s. tuation. Zambia, Zaire Angola are 
the poor

andfr:: effect makingo ,moves that would ensure reopening of thecordrC by .990.
 
E7. m rry - nd~,,
Su...
. ..~,nc!us !,ons: 

4 orFrom a e,.; Dev the capacity and condition of other SADCC1:ans) o-t Zyste Ms, it is possible to draw the followingo . l" . ?LSsL-, ' "ithtnthe next: five years, no systemsine:th ?L.ARA will be toable Drovlde efficient,coOt-ff',jc e transit with sufficient capacity for Zambianca- " ,'>. 3wian trade "wil depend substantiallyon1c c thi r.oute. TanzanIan cargo will 
rely, and
the Zuther devejopment of the economy In the southernregios .,f :anzania will .depend, heavily on the continued
improved L-Derformance of 
TAZARA.
 

TAZARA I: th 1ey to the stable economiu development of
northe~r: theADCC cuntries. Its dOvelcnment will also assist 
I Pnr'2n(IagO'Ina c[ntc,rane tn s 1t forC ofs e a s C;gO 

1.4 Status A A- - e d ts 

The l ao-ilDenabi>.Inco1 thegradual TAZARA corridor wast; ca -ipac tyTAZARA of both Zambia Railways and.3o is : enabl. the two railway systems to carrythe corridors all oftratffc fn an overall sense, TAZARA enhancesSADC' e forts to improve SADCC's Northern Transport Corridor, 



- 17 

which also includes the Malawian Northern Transport Corridor.
The TAZARA link providles access to 
the port of Da" es Salaamwhich alone is able 
to serve the immedijate needs of this
northern Dart 
of me realon. SADCC's 
efforts hav thus
culminated In efforts i.mprove
to 
 the Dar es Salaam port
transport system. A dscritIon of 
these improvements follows.
 

A. Dar es Salaam Port:
 

Dar es Salaam is an important regional port 
for the
neighboring landlock.-d 
countries of Burund3, Malaw!,
Rwanda, e~szrn Za-e 
 and :mb1a. -urrent :jort traffic Is
estimated at 1.3 mIllion MT per 
year l86), althoughcurrent 4or C C capacity is aboutu , • 
 s
expected that currentwith the r3-e 1pqra dLactlvities, capacity can boostd 
or 

aboutbe to 2.5 million MTby 1989. This will then 
increase Incrementally wth new
investment (the theoretical 
design capacity of the ot Isin excess of 4.0 million MT). 

The long-standinj 
bottlenecks experienced at 
Dar es Salaam
port are 
a result of weak management, poor physical
Infrastructure, a narrow entrance 
channel and obsolete
navigational aids. 
 Corruption has 
also been a problem.
 

Projects totalling $203.8 million have 
been identified for
the period 1986-1992, 
with major donors concentrating on
the rehabilitation of 
the Kurasinl oil terminal and the
all-purpose berths, 
in addition to 
technical assistance to
the Tanzania Harbor Authority (NORAD); construction of
three berths and a container terminal 
(DA); construction
of grain handling facilities (Netherlands); Durchase 
of
container handling equipment ('Fnland and Denmark); 
and
purchase of 
copper handling equipment (5weden) Thus far,
.
funded projects total 
$126.3 million. The major
constraints to throughput at Dar 
zs Salaam port In the
short-term will 
be the entrance channel, which is in need
of dredging and which will 
 limit vessel size and 
the

productivity level 
of operations.
 

Major activities which stil.l need funded,to be include:
 
..V.. .n" na
ri1="'141'ri- ' a ,
 

3. Const ruct Ion of 
a i-i errth;
4. Purchase of general cargo handlIng equipment; and
5. Purchase oft a floatLag 
crane.
 

B. Malawi- Northern orrI dor: 

A World 
 pan-coordInated
Drolect involves the Federal
Repun.ic of 
Germany, the Netherlands, EDF, USAID and ODA.
The aim of the project 
is to enable Malawi to have access
 

http:Repun.ic


4n'84~ 4.n. was yz " s.e444.te4:4lo444u'>44..4.ere poI .an 
,B ', a a 

The platA
tolp tis f~aaioeae~~ro -a'
entery: 
 ~ '~''Mem'tlfi unil- they are a~j Tuleazana. The'predtr' r'ste"'~ 4 4 : 

approximately>45%,cheaper ,than' the, -routes presently used<'to 
theprsi Sot Afric'a.' 7 

AID's $10.5 million colponent"of the.pojc Involvesimproving thpf 
 maintenance port "at.MonkeyByadteprs

of Chipoka"and Chilumba (all ?on' theyland 't 
 thepts

procuremnent''of'such~maj'or 
itmsa generators, gantryw
cranes, railway tankers 'and"ta'nktain'ers in Malawi and:r
Tanzania. ,The''proj'ect' is due for completion at the end 

' 

4of ",1989. 

TAZARA's traffic forecasts for Malawial .cargo, 
based o'n"'44 
4 "''combined' probability forecasts which are 
included in a.,'<German co'sultancy,'reprt'oni the cporrldor."jestimat'etotal4
j Malawi Nort'hern Transport Corridor traffic t~o be'about' 



318,000 MT by 1995.''4. 

"'.4 4' 

C.Zambia Railways: 
4. . 

Th
~iWorlda Bank's, Fourth Railway Project,, Involving7'ADB,
SIDA, 'IDA, Belgium,'1SAID an~d KFW >includes assista~nc to
 
44 ' ' Zambia Railways'for trak4'improveme'nt spare 'parts4 fordrolling stock, signalling anid telecommu'nications,'equipment,

workshop4 toolsand 4equipmnt,* traiflingJ"techn1ical . <"'assistance and' spares' for 4the 
rehablittatior'of diesel ,, "4 "<"'electric locomotives.7'IA'ID_ is funding the 'procurement>of''

$10.0 million, In spare parts for 

' 
the locomotive . 

~ 
"rehailitation program.4.4, 

~ ~4 
.44>444444,44> 

'The 
 current demand for> traffic- (1986/87 forecast), for
44 

Zambia 'Railways is about. 5.2 m'illi'onMT,.4f which,63% Islocal traffic, 23% Is Imports and exports and 14% 
Is
transit traffic. 
 4>4"4'4. 
4 ~ . 

1 . 5.4 C o n c l s i o n 

-h revie of sysem44la fr'n gosoe
 

Aorevit tofsee stem
requiremeable'fo Z~npotn godbioe
ovtersvars liners nd Icaots. ht TAZinaA the>perimgary
 

alternative systems, Beira and"Lobito 
are the malor competitor'"4 >''
ports' for thi cargo.Ir ~44.'" 2~ 4 444444> 

N ~ ~ ~ 
4' 4,444 

http:cargo.Ir
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In the case of 
Beira, only moderate am)unts of cargo from the
Zambian market are likely to flow through the Port. Moreover,
Beira will only be considpred for cont1ng.1nc r 3os1s for

this traffic.
 

The potential for 
the Benguela 
line to handle large volumes of
Zamblan and Z..arean cargo is unlikely to be realized in theforthcoming five years. 

In terms of "his Dr'-, 
 ,t -,--
4--- to memberwhen Zambi.an thlcwed
]o.s through ,the ports of Lob4-o and
3eira3 n . .A L>.nk ,d not ex~t. AARA nc.w represents-he c.oses: 'adl9 80' -I. ioedst outlet t-r rs and :e y':r nd . 8.r~ ,. . n tneaq~a i0 the:n
" 

Further, it is Jnlikely that Zambia would enrourage the use ofother route for Zamblan traff Ic because TAZARA's revenueswoulI b r!&"Ted. Thus, the same -nc Lle S fo rev;-nuemax!.. IaDn
. -a p Il ed to Zambia in the 1950' and 60S
will ippy- Ao-.ARA today. 

in conc uslo~i, 2.AZA RA represents the most logIcal route forZambia, '-e and Tanzan..a The alternate corts of Nacala,BeIra 3nd Lobltc sirnply will not be sufficiently deveiooedwithin -he fiven *:y years to compete for the projected cargodemand. AssLstance 
to TAZARA Is vital 
for the 
future economic
development cf Zambia and Tanzania, wizh the potential tosupport other 
SADCC countries, particularly Malawi, 
in the
 
near term. 

http:Zambi.an
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PROJECT RATIONALE
 
2.1 :ncroduc:n
 

The escrlptIon1 of the regional transport system andrequirements itsover the 
next five years provided in the
previous section illuscrates the critical and unique
of TA7AEA in providing access 

role 
SADCL countrIes. to the sea for landlocked
For Zambia, the southern part of
Tanzani a nd, increas~nay, Malawl, the most important and
safesZ l.< I< o e outside world r exports and importsIs tac orn ern 'oa r.- o fr rute of TIAZARA and the port ofrm. e -:e.:1na s'stems willc .aDab serve not haveLt,. theportions of the SADCC markett-. e.e _n terms o rgo-- volume, as TAZARA. 

T ,e 
 crryng capsac:y on the TAZARA line 
isua. mnad,o-ce 
 r e ,mandof 1.9 m!llion MT2i 9 T-1LIiby 1 I n MT demand projected by SATCC
o) -9, egular demandeXPc,.o foc freight trafficrise by almost !.00% to is1.9 million MT from988,000 :Vr In 1985/86, 

Therefor.e, in the Immediate 
to near term, TAZARA offers
the besL route for Zambia, southern Tanzania and Malawi.
Zambia's potential 
use of Mozambican routes 
is limited.
:C would be impractical for 
another route 

southern Tanzania to use
and-uncertainty regarding the Mozambicanroute to Naca!a requIres that Malawi have a double
option. Tn addition, 
because certain commodities
be moved :h1ough ,aMacala, Malawiw 
cannot 

TAzAA R a "re -' 
i depend entirely oil rzen ace ,f Its International 
trad1he seven ... C31L_ ,e is fu1 IyoDeratonal. 

2.2 Probln---; L "%r'1--d 

Problems zectln; ,th,:,AZARA transport systemoutI Lae, have beenI etaIl by SA7':CC and TAZARA in the TAZARA
lO-Ye ar Development Plan, part of whichto has been upgraded
an plan in antlclpation of a diversion of
traffic rom the South Af rican rai!way systems.
 
. ....- , . . ,IiS[U. 2+: -l')f iJL' O[.U)L)L] l (-e,',ff1 r ail[-vc! -]r 
include:
 

a. Insff Icient locomotive power;
b. lack of rollIg stock;c. need to rehabIlIIate local quarries;
d. lack of mechanical 
e . 

track maintenance;escue Crane ecu Inpment; 
f. problems of landslides;g. lack of sufficiently skilled management. 



- 21 -

The plan proposes 22 Projects, all of which have been
incorporated into S'ATCC's 
Programme of Action. Seven of
these projects are 
permanent way and construction
projects, six are signalling and 
ze 0cmmunications
 
projects, seven motive
are 
 power, rolling stock and
mechanical equipment projects 
and two are general
management and craining projects.
 

Of the 22 projects presented to for
donors funding, seven
projects are 
either unfunded or only partially funded.
Projects desiqniated in the 10-Year Plan 
as HE:! (provision
of locomorive< 
and 
3M:l (technical assistance) are among
the unfnded D:ojec s. AED assistance under this 
project
is propose: to address 
tbe 'roblem of Insuff-cientlocomo!t-iv power 
and criti manauaaenent and oeratlonal
 
problems.
 

2.3 Specific Donor nterests .d mmitnments:
 

Sweden is assistIng in the procurement and 
rehabilitation
of rolling stock and 
is providing financing for equipment
in the 
local quarry; equipment for mechancial track
maintenance is being supplied by Switzerland, the EEC and
Austria; Finland has 
provided funds for 
rescue equipment;
and the ADB has undertaken a study on 
the Droblem of
landslides. 
 Finally, beginning In 
1986, the Nordic
countrles 
have supplied a technical assistance 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 pro.jects Is presented below.
 

A. SIDA is contrlbutlnc 
 n I Lion to the z,,:, irehab II tation o4o ee:; L4.0on rail.ll for burnrepairs; $10.0 million for 
purchase of 375 
goods wagons.
TAZARA Is currently negotiating an additional $23.0
million from SIDA 
to cover the remaining gap in goods

wagons as defined in the 10-Year 
Plan.
 

B. Switzefland has obligated Z1.7 
million and is negotiating
the provlslon of another $3.6 
million for mechanized track
 
maintenance.
 

C. The EEC has nrovided 312.0 mil! Iofor the rehabilitation
of auarries. Rehabilitation activities will stretch
through mid- 92. fhe EEC Is providing $3.0 million forwheel lathes, $l. millIoa for mechanical. equipment forworksho ps nd 8.0 million for mechanized track
 
maIntenance.
 

D. Austria has signed an 
agreement to provide $3.87 
million
worth of equipment for 
track maintenance.
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E. Finland has provided $2.0 million for 
procurement of 
cargo
handling equipment for 
goods depots, as well as
$6.6 million for rescue cranes and recailing equipment.
 

F. The ADB 
is strongly interested in financing the Permanent
Rectification of Landslides Project. 
 Although TAZARA
lists the cost 
as about $12.0 
million, ADB feasibility
studies Indicate 
a cost of approximately $50.0 million.
The ADD Is also interested in funding a $0.4 
million
railway- link. between TAZARA and Mpulungu Port, 
Zambia.
 

G. The Nor.JLc "coup currently has three technical advisors.
assilgned 
to TAZARA headquarters for 
the coordination of
donor assistance 
and the implementation of 
ongoing
projecs under the 
10-Year and Emergency Plans. The cost
oF this assistance 
is Z2.0 million for a period of three
years (1986-1339) . 

H. Moc'.ay has committed $0.7 million for construction of
 

1. DANi-.DA has p-rovided $0.5 million for backup high frequency
radio links and has 
also begun a $0.8 million project to
provide solar 
power panels for TAZARA and $0.1 
million in
teleprinters. Althougn DANIDA has made 
no new pledges
recently, TAIZARA's emergency plans and the 10-Year Plan
 are heing studied 
further at DANIDA h2adquarters and

additional assIstance Is posstb.e.
 

TAZARA has Indicated that the estimated gap in financing
cover pro-ects u2(de: the Emergency Plan is 
to
 

$179.6 million. As
I nd -artd bot~e ';l-..noarrogvs 
re adresss in whole or In
oar- -a " are3s y TAZARA. !ae
-113em ac2-dsngnif ant Ina Ds this large donor effort are the provision
of oc:ou".ve, uannjera! assistance, workshop improvements,and the rcvis, ao of spare parts and signalling equipment. 
bI.en nowTh.. r' .f-pc br that thwarts efforts to increase 

TAZARA's arrying capacity is che 
lack of locomotive power,
fol lowc1d by a need to improve certain aspects of head office
and -!C 
 hn management and workshop operations. 

5A:.;<i J V.1O., a:, mi)ii on soft loan for the

-1 

0 G c"z 1.,Clocomoives bu0it under a GE 
. 

license granted to Krupp of West
Germany. Tho-ocomotIves are currently used on the high
gradient areas theof line. More than half of this loan has
been converted 
to a grant and the possibility of further
assistance to 
TAZARA is being reviewed.
 

http:oc:ou".ve
http:DANi-.DA
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2.4 Prooosed Resoonse by AID 

The proposed AID-funded project will address 
the following

major problem areas:
 

(1) Inadequate Locomotive Power: 

TAZARA's locomotive capacity is inadequate 
for the projected
increase In demand. 
 The constraint 
is partly physical but in
part results fr:om 
managerial weaknesses of 
the authority,

particularly in the irea of ma intenance 

To meet the taffic demands Lorecasted frr the _perlod, TAZAR, no, needwIlI on,'r new 'ocomotives :u: mustalso raise the avaial a ity ra te o Fts omo tIe fleet.
Thus, related oblems such as short:ages of sDare arts,tWorkshop facilities and equipment for the maintenance of
locomotives must 
also be addressed.
 

In addition, improvements in TAARA's maintenance and operating
capabilities will require 
some 
attention to the Authority's

human resource 
base which Is currently inadequate, both in
numbers and skill levels, co 
carry out the changes that will be
required to meet Increased demand.
 

Specifically, availability of motive power, 
defined as operable
locomotives not sidelined 
for major repairs or in the shop forroutine maintenance, has declined to 
an unacceptable level of
46% in 1986. Currently,-the mainline fleet consists of .30
Chinese locomotives, 13 
Chinese shunters, 26 Chinese

locomotives retrofitted with MTU engines and 
11 GE-Krupp diesel
elect i locomotIves, making a total of 80. At 46% averageavailabIlty, only 37 locomot Ivs .re ]va~iable for use on any
given day. 

A major problem for TAZARA has 
been the recognition that the
original Chinese locomotives were Inadequate, not powerful
enough mechanically and badly suited for conditions in the railline (see Annex E). Thus, to improve total motive power in1979, TAZARA embarked on a program to repower ofsome its
locomotive units with more powerful, higher quality engines.
o. ..... aultdr Inon [:p.t:enn In ava; ltr" - i 

I"a. a - a Au , ;r-L 3 01 _,,),.",-.,ie d,) 7 n'- . I 4A-ad lttI on w'wih th,..h ., . z,, - -. - - -.,

GE/Krupp 3200 hip locomotives 
 In 1984. W'th this addition tothe fleet, combined with technical assistance at the locomotivemaintenance ,orkshop, the 
re-power.ng of 
Chinese locomotives,
and assistance 
to improve trsck conditions, TAZARA was able tohaul well over 900,000 MT of -oods in 1985/1986, compared 
to

750,000 MT In 1.980. 

http:re-power.ng
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Locomotive capacity, however, is still
current and not adequate for
projected freight and the
 passenger 
increases. 
 TAZARA
haulage -:l
1985/'-6, -es indicate that in the lastover 20% of the two quarters of FYbehind goods offered for pickupor diverted 
to 
other transport were leftroutes
inadeguate mainly because ofmotive capacity.
 
According 
 to rAZARA, low availabilityrestricted of locomotivespassenger has alsoservices to a critically-inadequateround trip a tworuns week YetweenKapirl 4,poshi Dar es Salaam (Tanzania) andZamo,. compared toPlans r- --

six in 1979/80. TAZARA se vic e to 6 round tric runs per 

CIvr n h s it Is evidentlocomor that increasedoe- !.necessary. SATCC projectionsto n j.... indicate9 demand under
minit 7 L 

the TAZARA 10-Year Plan,.- cI-oweCed (3200 a
availabl;:. hp) locomotives> E "a must beIf an
U emergency program to
fromin suQ'S1 divert trafficOar es Salaam is considered,ocomo -verired the numberclimbs ofto betweenerefor, need 59-79. TAZARA would,to increasehp) ].ocomoLzves the number of high-pow;eredby 1.7 at the minimum. (3200

Moreover, adequate spare
D,. 5 -. 'i-ded to maintalnoJVtinum capacIty. all the locomotives at theirJ~itately, EAZARA plans
older Chinese DFH2 to set aside the 58
.ocomotives which have
or shun~t !ocal not been repowered.g, routes, spares and standby units 
(see Annex
 

-, 
(2) q 1iae d1uv TraIned and fnexperielced Management-. :tlcea -ind W4orkshops: Staff at 
7 nce E rI Le:-n::of e1attecnnical, assistance by 

, 3 l5 , TAZARA has been crovided ,it athe Chinese Railway Expert Team (CRET),
throi.:cr -a j f I nc!ng theby Chinese Government.orlin- *,O(>-.menber Although th.2C"E.' 

nn e 

.,;ere intended assist with policy,m: a.T oeiratQor'-
to 

C0,f-
n oene, l Its efforts have been1 1c o trye a IntenanceL J. due to unfore seenrie Chlnese-furnlshed diesel hydraulic locomotives.
 

...... .... ddton of 14 new GE!:Krupp locomotives in 1985, 
. .... .. 1. ras 3 a
 

p 1)ViL d 
 n f.e l -r ons,
I -I 1 )D (ca rallway

eng'Lbee_ 0.n 1 5such fIeIds -s,_ - erigine-.g civil and mechanical 
i .s a . .]I< and traf fi c operations, including 

Theret , I D ftwPn what xists and what is needed in theway ..............
the and eclhnicalreqIonial workshops. expertise at headquarters andConsulting Services 
1n 1984, the Canadian Pacific 

operational firm (CPCS) undertook a study ofand stafftng needs theof TAZARA.
areas within TAZARA. that need 
The study Identified


improvement, reorganzation and
technical assistance. 
 These include:
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- financial management; 
- marketing demand analy,-sis; 
- corporate platnIna;
 
- investment analysis
 
- traffic operations; 
- wagon and locomotive utilization; 
- manpower development and operations performance
 
evaluation;
 

- development of 
w;orkshop procedures; and
- formulation of monitoring procedures and development ofproduction, cuality and material controls. 

SATCC included these amongned:s Itsorl oritles in *'the TAZARA10-Year Development 9a13,--!heyyre Identiffi-d as Prolect GM4: -Technical Assistance to TA-ZARA Headqua tf s. 
(3) Inadecuate o FaicILities: 

Availability of locomotives is affected by the frc-quency -andduration of scheduled and- unscheduled maintenance and repairwork. For both types of or.k, the length of stay in the shopIs a key factor in the management of locomotive downtIme. Dueto a lack of appropriate tools and 
equipment and inadequate
training of maintenance personnel, 
locomotives are in the shop
for servicioq for 15-20 days of ,,ork comparei to a norm of 5-8
days for routine overhaul. 

Other factors ,ontributing to long malintnance, times include:
1) the necessity to do aaintenance work 
 in work space that doesnot segregate light repair 
and Inspections from major
overhauling; 2) low labor 
productivity; 
3) general congestion
at workshops;
contro~s. 

and 4) lack of cuaI Itr, inventory and product !on 

In a continuing effort to 
Improve operations of the railway,
number of measures a

have been introduced by TAZARA during the
past three years. These Include: (a) chanqes in cperatlonal
and administrati.vp procedures; (b) tariff adjustments; (c)strengthening of 
the audit and administrative function;
drawing up of investment programs for a 10-year period; 

(d)
 
(e)
systematic reduction of 
the work force to match the level of


operations; a'd (f) 2 c~ia -1slac
~ctn
proceduras 2ad-- r -c--Im, ad r ~, v::r2oma1 

The proposed AID project concentrates on three major areas.The first is to procure new locomotives to increase haulagecapacity. The is to
second provide sufficient spare parts
equipment to maintain the ne, locomotives as well as the 
and 

current fleet of GE/Krupps. Thic'dly, tools and equ pment willbe provided to ensure that workshops can adequately maintainthe diesel electric fleet. Fourth, 
the workshop at Mbeya will
be extended to permit more comprehensive maintenance on diesel 

http:administrati.vp
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electric locomotives. Finally, the 
project provides technical
assistance and training aimed at 
helping solve TAZARA's more
immediate needs in management, maintenance and operations.
 

This project meets 
the criteria set forth in 
the Southern
Africa Regional Transport Development PID. In accordance with
the criteria presented in section I[C of 
the P[), entitled
Project Strategy, the Dar 
es Salaam Corridor Project meets the
required project selection criteria 
as follows:
 

(1) The project addresses the constraints of 
high costs and
unpredictable transport availability by making more 
locomotive
power available, reducing the length of 
time goods are in
transit and increasing the efficiency of 
management and control
syszems. The shorter, 
less expensive and direct route to
sea reduces 
the high cost of the import/export 
the
 

sector.
 

(2) The project will result 
In substantial 
savings of foreign
exchange spent 
on transporting 
the overseas 
trade of Malawi,
Zambia and, possibly, Zimbabwe goods 
to Dar es Salaam Port.
 

(3) Internai rate of return 
calculations for 
the project exceed
25% over a ten-year period.
 

(4) Complementary projects 
within the Dar es 
Salaam Transport
Corridor network 
are being coordinated by the World Bank and a
high degree of commitment already exists from other 
donors.
 

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

(6) fhe project is expected to favorably affect medium- and
long-term economic growth along the rail 
line and within the
 
landiockad countries as
and a group by stimulating both internal
International 
trade and 
by reducing transport costs.
 

(7) The project 
is a very high priority within the 
SADCC
Emergency Programme of 
Action.
 

(8) The prospective security situation along the TAZARA rail
line, jcth tihir. Zambia and 7anzanla, is oxcellent.
 

SATCC Policies 
-nd rortes
 

One of the key objectives of SADCC is to 
reduce the region's
economic dependency particularly, though not exclusively, on
the Republic of 
South Africa (RSA). Of first priority towards
that end Is the rehabilitation, upgrading and 
maintenance of
the existing transport facilities 
to cope with existing and
potential traffic demand. 
 SATCC alms to achieve this objective
through capital investment, training, improved management and
operational coordination.
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In selectlnq TAZARA as 
a hlgh priority project 
in its Programme
of Action, SATCC considered, among others, 
the following

criteria:
 

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

(2) The regional importance and impact 
of the project,

especially for the landlocked member states;
 

(3) The anticipated effects of 
the project on the ove. all
reduction of transport 
costs and improvement of services
in relation no forecasted traffic 
flows; and
 

(4) The project's potential for promoting trade between

member states.
 

2.5 	 Prolect Relationship to USAID Assistance Strategy
 

SARP's Regional Development Strategy Statement 
(RDSS) and the
recently proposed U.S. Economic Initiative for Southern Africa
(SAI) emphasize that a development effort 
led by private sector
initiatives 
to expand competitive production and find export
markets, cannot succeed as 
long as the basic regional transport
infrastructure is not efficient and cost-effective. The SADCC
Programme of Action, which considers the 
impact of traffic
flows on 
the SADCC rail system, gives these sectors highest
the
priority. 
 The RDSS calls for support of the transport portion

of the Programme of Action.
 

In its resumption of 
bilateral assistance to Tanzania, the
initial U.S. program will 
focus on providing spare parts
the trucking industry and 	
for
 

repairing major road 
systems. The
local currency generated will 
be used to repair 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 rail
.ne. in so doing, the zoect wIll 
help 	SADCC achieve its
1 2
nb actv -f :educing ze!ance on transpozt t h ...
.. fr t.
Africa. Support 
foc TAZARA, as 
opposed to other transport
corridors, 
at this time is based on its inherent
cost-effectiveness 
for 	several SADCC members, as well as the
inability of other 
systems to the to
handle traffic and from
Zambia and, 
in part, Malawi, over the next 
five 	years.
Furthermore, other corridors 
(primarily through Mozambique)
already lavc considerable funding commitments 
from 	other
donors. Emphasis has been placed locomotive procurement
on

because the lack of motive power 
is the raost serious problem
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affecting the optimal performance of TAZARA which remains unfunded.
Technical assistance 
for specific levels of TAZARA's operation will
help ensure that the 
maximum benefit of 
the equipment is realised.
Finally, the project's projected economic 
rate of return of 30%
clearly justifies the investment in the project 
on economic grounds.
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3.0 PROJECT DESCRIPTION
 

3.1 Overview and StrateTY
 

a. Overview
 

The necessary components of TAZARA's 
physical

infrastructure are basically in place, 
but need minor

rehabilitation. The management is dynamic, 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 immediate
need for additional locomotive power by providing new and
 more highly-powered 
diesel electric locomotives to 
carrv
increased connages cargo. the
of At 
 same time, the project
will strengthen the institutional capacity and 
operational

efficiency of TAZARA in 
repair and maintenance of its own
fleet of locomotives and rolling stock by providing spare
parts, equipment, construction and on-the-job training.

increase overall management effic5ency and minimize 

To
 

wastage, long- and short-term 
technical assistance and
training will be provided 
to headquarters, regional

maintenance workshops and operational divisions.
 

'Increased locomotive power will 
assist TAZARA in increasing
its 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 well
as improve the efficiency of overall operations through
technical assistance, staff 
r ncnailc and devpIcoment. 

It is projected that, by the 
end of the project in 1991,
there will be a near doubling in the volume of cargo hauled
annually, from 988,000 MT In to
1936 1.9 million MT;
capacity will be increased to 2.1 million MT to meet the
anticipated demand 
In 1993. The daily average locomotive
availability rate will 
increase 
from the 1986 level of 46%
to 65% and average wagon turnaround time will decrease from

the 1986 rate of 35 days to 20.
 

five mutualiv-suoport~je components: 
 (a) the ourchase of atotal of 17 new high-power diesel 
electric locomotives

(eight 
in the second year and, depending upon evaluation
findings and recommendations, an additional nine in the
third year), spare and 
repair parts; (b) construction to

extend the locomotive workshop at 
Mbeya, Tanzania to
provide 
more complete servicing of diesel 
electric
locomotives; (c) the provision of 
equipment and cools
largely for 
the Mbeya workshop and some basic tools 
for the
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other two workshops; 
(d) long- and short-term training and
staff development; 
and, (e) 216 person-months of 
short- and
long-term technical assistance in 
railway operations,
financial management, staff 
development, diesel 
electric
locomotive engineering, traffic demand and 
forecasting,
inventory control 
and tariff 
policy determination.
 

b. Project Strategy:
 

The project strategy is to 
increase TAZARA's overall
locomotlve availab!llty in 
order that 
it can haul its
prolected icreases 
in tonnage. Initially, the 
project
concentrates 
on training, 
improving the management and
operational efficiency of 
TAZARA through transfer of
approprIate technoloy and 
relevant 
skills by providing
long- aud short-term technical 
assistance
engineering, finance, 
to the mechanical


planning, personnel, supply and
traffic deartments 
 By the t1ime 8 new AiD-fnanced diesel
electrIc locomotives wilL 
 have arEived at TAZARA during the
third year of the project, It Is expected that: 
 1) new
cost accounting Procedures wiil 
 have been established,
computerlzed and used 
as the basis for determining
operating costs 
and tariff structure; 
2) production,
quality and inventory control 
systems will have been
developed and will 
be used in the workshops; 3) 180 of
TAZARA's management staff will 
have attended the
cf the refresher courses; first part

4) at least 4 long-term
participants will be 
in trainIng at U.S. 
universities; and,
5) a diesel electric locomotive engineer will
training staff be on the job
at Mbeya, overhauling and repairing existing
diesel electric bocomtot,;es. :he project will be evaluated
.....I t,-e 'oar, at 'h ie a dec:Ion wIll be mae, 

date, the analysis of pro ected craffic In thecocriors, the progress and effects 
regional

of cn-the-Iob traiIng0 1onthe maintenance and repa of locomotives, the level of
tOtal eff'cLency and Droduct v-tV at the wor!?shoos as well-. ZARA . and 7ATCC pr ecLIons of need, as to whetheradditional 
funds 
are to be expended for 
the purchase of the
nine addi-_onal Locomotlves proposed 
for project financing.
 

A. Prctn* 

The goal of the project Is to 
support the development
of 
a strong economic foundation for growth in

Southern Africa.
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C. 


D. 
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Project Purpose
 

The Proloct's purpose is to strengthen and expand the

carrying capacity and Improvle the operational
 
efficiency of TAZARA.
 

End 	of Project Status
 

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

a. 	 a near 100% increase in car-c hauled annually,
ie., ARAs cary ,I q 2apaci v increased from

988,000 MT in 
1386"to 1.9 million MT in 1991. 

b. 	a 40i Increase In the 
locomotive availability
 
rate I.e., average locomoive availability

increased from 46; to
in 1986 65% In 1991;
 

C. 	 A decras- iri iverage wigon turrar ound timne,i.e., a decrease in 
averaae turnaround time of
wagons (Dar es Salaam-Kapirl Mposhl) from the
current average of 35 days to 20 days by 1991.
 

Project OUtDUtS
 

The following outputs will be 
achieved by the project:
 

a. 	 17 additio'nal 
new diesel electric locomotives put
 
in service and being maintained;
 

b, [[ez------------------------------trI, 
l:)c:'moti'Ves 

overhauled ind 2 damagedt. es .. .o" _ " locomotives repaired and operating;
 

c. 
 I maintenance program opeat~ng efficiently for

the 	entire fleet of diesei
30 electric
 
locomotives;
 

d. 	Mbeya workshop remodelled and 
in use to maintain
 
diesel electric locomotives only and 
store diesel
 

e. 	 imDroved maIntenlance Dorcendures develDe] and 
implemented for 
diesel. electric locomotives;
 

f. 	Rail system operating procedures developed and
implemented including those tor overall planning,
traffic forecasting, demand analysis, 
and 	tariff 
setting;
 

g. 	 Cost accounting procedures, computerized and In use as basis for determining operating costs; 



---

4~i4~k~ ~ ~-h.- Dat~a on operating cost's anda revenue position
~J72~ 	 piresented to? TAZARA-management as lbasis2fora 

realistic tarifstructure; 

>;-~a> i~. 	 Productioni,,: quality and inventoryj systems control,~~2Wj
established~ 

. 7-72i77. --- 60,AfAZ-ARA-at-i-s ans-itechnici-ans-,,-eng-i-neers-and 
k.workshop supervisors receive oii-the-job;tra ~i§1g1 
k.Improved performance ofl180 TAZARA management, staffx'' 

1 6 long-term participants'trained'in critical
 

railwa~y 	management and 'operations-areas;
 

-20
Mn. 	 TAZARA finance department staff receive-short- .-. ~ 
E. term 	training in financial management.'2
 

1. AID 	contribution ($45,950,000);
 

a. Locomnotives, with an additional20:euv'n tI.2
i.*of capital value in sjare partandrelated' 

Seventeen 	3200 hp diesel electric locomiotives' ~ 
with additional 20% equivalent of capital value 



in protective and conisumable spare parts'such'
 
as filters, brushes, contac2Vti s,> brake shoes,
 

a 
 wear I)lates,. alternators, :generators, 
rectifiers and radiators;2.and 45 person-monts 
of long and, short term technical services. ~ 

b. 	Saeparts for G/Krupp diesel~e~crc
 

locmoive~a~drelated 11se.vies ($2,033,000):
 

Spaire parts fo-the 4-year~overhaulo6f,11E. ~- aa4
 

licensed Krupp'manutfactured::UHC diesel

electrc7 	 for 

r .

locmotiepa 'andparts 
repair of.2 daaclCEKrp i'e electric 

>,-.~ locomotives, to include 'gaskt'k.ii< turbo 
charger 	units, repai asitcekits' ,enial , 


''plus 
 48 peosmnh oEehia assac.,.~
 

22C. 
 Tools and 	IEquipmcnt for workshops ($1,800,000):-i.?
 

Tools and equipment for TAZARAIs,'.three
2 	 .. 2 

2 , 	 ,~ - 2 2 - "workshops.,22> 

http:gaskt'k.ii
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d Workshop Construction ($400,000):
 

Foreign 'xchange componeint of the extension of
 

Mbeya workshop including construction of 
annexes for demnsti at i on and storage rooms 
such as turbo se rvi itg fixtures, turbo 
assembly ,and di:;assemhly vquipient , gantry 
cranes, rail lines, etc.
 

e. Technical Assistance ($3,136,000):
 

A total of 72 person-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 Short -term Training ($1,075,000):
 

i. Long-fT rm $300, 0)0:
 

144 person-months of long-term training in the 
United States for 6 participants leading to MSc 
degrees in llanning, management accounting and 
transport econom ics . 

ii. Shor t- terln ($7 75 , 0(0) 

60 person-months of iu-country training; 10
 
person-months of third country training; 25
 
person-months of 1.S. training; and 60
 
person-months of financial training;
 

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

Two schedutled Cvalua tionis and periodic 
financial reviews and audits; 

h. Contingenci(3 and Inflat ion ($5,,189,000):
 

Contingencies and annual inflation compounded
 
have been calculate(d at 8, and S% respectively.
 

2. TAZARA's Cotntbriution ($3,808,000):
 

constrULtion of va 
staff salaries and henefits, train rig support,
 
equipinpent, vehicle ope ra tion s and ma int enance,
 
office and bil ding s ate., lti 1 t ies and supplies
 

Local costs for "be,' workshop,
 

(7.7% of total1 pro jec t1 o I 

3. Other Donor (:ornt rihut iotus ($204,001)): 

Technical assistance from Nordic staff currently
 
working at TAZARA, who will work closely with AID
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f nncd tcnia xet ~ planning.,. mechanical 
S- engineering, staff developnent,tevaluation of poec

eqipet,:'(0.'43 % of the costs of tiie' pr ct).y7 
n 

~ 3.3 PROJECT COMPONENTS~ , 

TAZARAst carrying'capa~city whl~mr~i aaeet
 
sta~ff an~d operationa:lefficiency.,%K~ 

The project components to be funded by AID are: 	 A4K' 44j4 

K A. Locomotive Power. Component: 

Low locomotive availability has a neg'ative effect on
ovrllrilsrv~esf,,especially carrying capacity'and ~ 

operating costs. 

* The.1986 locomotive availabillity rate of,46%Aiill~not
 
be sufficient to' haul thep ~td~~ilonM of
 
goods per yearbyA,99l> Eight 'high-powered(3200 hp')
 

'diesel,elcrc 
 lcmtvs~il'b purchased,.'with1 ..' 
lly>project funds i.duri'ng. thie'seecond'.y'ear, oIfthle ?p je .ct for 

delivery in the~third,."year.VAn additopa nine4will,,be
purchased in the "third year~of tepr 'je~4~
c if'
 
evaluation findings, recommendations -ndtraff'ic
 
projects indicate an additional: need."for..motive power

for TAZARA'. All, ordr'16o blt4 vesiwill'be
 
parts, sufficient to main tain 'the"Joo~it i'ves: athi 
optimum level dluring'',h&e' irst,::_~'. :.Ech'o these 
locomotives will'be .blel,-to-zhaul 9.5O.MT of cargo pe 

4tipover the 2% 	grd tparts, of the' li~",hej~ i 

Project funds will -~alsobe used :_to0 purchas&sar and 
repair parts for the 11' fucinn~n:''o, ,--ymage
GE/Krupp~diesel electric loo'~t~~~ cur~n4 A 

~4-year. overhaul duie July,_1988.1 The overhaul', i 
required,,to, iuaintai n: the -diesel e mthe~ ves~ ~ 4~

running 'a't the'ir optimum 1evel. adoeter. h 
-i 	 : provi'sionof 17 ,new l£ocomotive§s adspare parts fo 30 

locomotives' will in'crease TAZARAfs efficiency to permit 
total hauling capacity of 1.9 million MT per year by"
 

To receive, put on-line and maint'"'' the diesel 
....................electric, locomotives while proii'd,g6ii-the,'yob '4' 

,training for engineers and mnaintenan&e~personnel at~"~~.+V'1 
"-Mbeya, '36 Tp6rson- "months. Icg1, me'chanical ~ ~of' igterm -	 ~ 

, engiieering t'echn'ical assis'tance'>4and1"9 person-mponths .of-.''~444 


~short.<ter1- assistance will-be 'secuired by '"pr jec t f und s""" 
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as part of the contract for purchase of locomotives 
from the manufacturer. The diesel electric locomotive 
engineer will provide diesel locomotive maintenance 
staff with enhanced skills required to maintain and 
service the locomotives. In addition, the project will 
provide 36 person-monThs of technical assistance for 
the overhaul of the cxisting diesel electric 
locomotives and I2 Person-months of services for parts 
inventory management. 

Inputs to Loonent 

All) 	 contribution ($33,600,000) 

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

b. 	 20% equi valent of capital costs for spare 
parts at $5,100,000; 

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

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

TAZARA's contribution ($500,000 equivalent in 

local currency): 

TAZARA's contributtion 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 ;E/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. 

Outputs from Component: 

a. 	 17 new diesel electric locomotives put into 
ser vi c e 

b. 	 II existing GF/Krupp diesel electric
 
locomotives overhauled, 2 repa i red and
 
operat ing.
 

c .	 Maii o en a uc plogram and on-the-job training for 
diesel elfctric locomot ives establi shed and 
f urct i on i n at a wlhey'orkshop. 

d. 	 Maintenance program institutionalized for 
entire diesel locomotive fleet. 
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3. Construczion Component

TAZARA hras t'wo L3 q wor,Cs " . . ..h.,oos one at Dar
and another es Salaam
at Mpi<a, :itted with 
identical equipment
for the maintenance of 
ChInese diesel
locomorives hydraulic
and wagons. The 
smaller workshop at
is used solely for Mbeyathe maIntenance of 
the GE/Krupp
diesel electric locomotives and to store spare parts
,that T-ZA2A ourchd In 1984-85.and eff>'erc Greater maintenancewll be achevede].l If3d I 1 n 1 SC of current ande ' 11..,ocomotn, 
 es ar.e serviced 
at
 .....~~~ ei me ti
or40- ho: 

e ez -t h w largern iJed Dr 1transferre4use on 
Pe u to Xbeya for 

- ocomotivesW-r cD sil The Mbeyabe ext-ende and egu-.2edwork in order for heavy repairto aconrnodate servilcing o-:alcf:,-nt and f"u r thed'IAes.4 elet- locomotI,.es 
Tho :2c s (-7n x sn oul. onslstabout ,O of an area ofscuare neters 
re a..- work 

m x 4 m) f o heavyon dIesel 
eectrLc locomotives
floorIng Thew,,ill be provided
rUn-th"ough with three built-in:raks. -ach track will haveunder-Lfior an
pit arrangement similar to thoseexist n LacIlIzy. The In the 
adjacent proposed expansion will
to the north wall be
 
shop. 

of the existing light-repair
Ihe Pro.sed workshop will
overhead 3 be serviced with an> -<on gantry crane for removalrep3acem -of major :omponents. 
and 

The s r'I.CtUaI 
and ar -htectual features of 
the
 

AdJ ac n- oh -1north 

another adit1on'al 

a I t the Proposed workshop,
structure oa cts, :nate rils nd 
will house storage ofa ,Jemonstrarn classroomconduct Oecessary tralniag sessions for 

to
 
locomot.vos repalrs on
T.,a proposed addition would 
be an area of
about 1300 square .meters (24 x 54m m. 

A r o n. t7!7n .:a , e  t h e r)- S e d e x t n S i o n sS thS !be s,e,! cuctu- components,sheetfing. ?loocs shal.L with wallIng ofbe buljt to ;withstand roof
off oc ::1n movementveS. CAdARA wll commission an experiencedand qual].f!ed local filrm f:o carry out design work andprepa:;e the lnvftat)n for bid (Lf.) documents forproposed construco theon. 

http:locomotI,.es
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Tanza nia hiaa both es1ign and construction capacity to
design and build such types of structures. The
following cost estimates have been made 
on - cost per
square meter basis based on 
a review made by ADengineers to compare the costs 
of construction of
similar structures built in Tanzania during the last
six 	months and on a review of the costs of 
local and
 
imported construction commodities.
 

1. 	Proposed Worsfop structure, total estimated area
 
1,460 square meters.
 

Estimates @ $400 
per sq. mt. 
 S 584,000
 

ii. Storage area and demonstration classroom,
 
total estimated area 1,300 sq. mt.
 

Estimates @ $400 
per sq. mt. 
 $520,000

Sub-total costs 
 US$1,104,000

Other costs 
 $ 246,000
Total Costs 
 $1,350,000
 

Inputs to Component:
 

AID contribution (US$400,000):
 

AID 	contribution toward construction costs 
shall be
limited to the procurement of the 
foreign currency
portion of 
building materials and fixed 
equipment for
the 	workshop such as 
rall lines, overhead antr:y

cranes, demonstration equipment, 
etc.
 

TAZARA's Contric 
 u in US9C L,InIocaiIurrencyr
equivalent):
 

TAZARA will fInance the local currency cost of
construction which 
includes services for engineering,
architectural drawings and services, locally available
construction material, 
construction supervision, labor
 
and furnishings.
 

Other Dcno: Cont-Lbut on (UZC,O0o aqu valent) 

o d 	C advisors , i-
 t n ".r.....c . - .. ' ".ncf engineering and architectural drawings and
 
supervision of construction.
 

Outputs from Component:
 

a. Mbeya workshop extended and in use to maintain diesel
electric locomotives, store 
spare parts and used as a
demonstration and training room 
for 	locomotive
 
technicians;
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b. Maintenance program developed and 
instituted for 
entire
diesel locomotive fleet 
at Mbeya;
 
c. Mbeva wvcrshop desiqna ed 
and functioning as for
center 


servic-iT all 
diesel1 
electric locomotives.
 
C. Ecui 
 :3rd T'ools CoCILnent:
 

The CPCS and the 
Parsons BrInKerhoff 
International,
Inc. (PBf) see Annexes 
cr I al 

E and F) reports Identified
t I Caes and Laick 
 -, minimum equipment and
.',-sho
2L'aJd :> , 1 i r 3 ,s on~rbut~n.:v wh: to low
o: <hms and 
 3 


ava '_! v
 

P Ie (t1:3 IIL be used to purchase 


'1- cooWv
 

the minimum
 
be . "ee -o .and the workshop at
Mb elva. h e !ect- 1 como tive suppl ler and GE
S -n . :-,1um tools recuired to
r2....a c:fund 
 ese '-ocomc 
 ve s and
,L i d .,.a


servce. 2 iK r1rup p diesel loccmotivas inohseo include 
brake system component testingeaui efli',T,
va Ive seat gr Indingdeflecln, bearing 
set, crankshaft

installation tools, scraper,A pa"'ial I Ist, oF the 
etc. 

equipment and 
tools to
ptfcased I.s 
be
 

1.1:Annex M.
 
__ut t,, Comoonent 

AID Co r L t1o:1 ( I,800, 000) 
a. $ 0,fl02 . , tools and ec7Wi ment reaui-:ed 
to
 

naI.n:L 
 "dIesel cti
e r- locomotives at :beva.
b. SI, ,00 
 f jascIL inmum tools and equipment: -he three -,orkhopsrequ.: to alaintain TAZARA's
tota, locaouov 
 L,43j:. (Mbeya S450 ,O)OO; Dar es Salaam$200, 0
,6COO000)
 

TAZARA's ConLrih1ion ($700 ,00 


nd :4Plka 


eq0uivalent 
in local
Cur C>2nc- ) •
 

co on , w.[. nc IudP , 0. aO1SIAd 7z! U I eo bri: sala11es oF 'FAZARA 91ionly
t 

ra.n......
staf, or:hec support staff, office space andstoraC'-e ire .
 

a. Tools and equipmernt received at all workshops and 
being

utilized.
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b. 11 existing GE/Krupp diesel locomotives overhauled, 2 
repaired and al.1 operat ing. 

c. Maintenance program underw'ay for entire diesel
 
locomotive fleet. 

d Improved maintenance procedures developed and being 

implemented for diesel electric locomotives.
 

D. Technical Assistance Compionent 

In additiona to the locomnotive related technical 
assistance described above, a total of 16d
 
person-months of technical assistance will be provided 
in four separate contracting modes. 

1. Financial Nanagment_ Assistance (42 person-months): 

42 person-months of short-term financial and 
account ing assistance throulh an 1QC between A ID 
and a U.S. firm will be provided to the Finance 
Department of 'TAZARA. The technical assistance 
will enable the department to develop procedlres 
for making a complete and accurate record of all 
expend i tures, prepare regu lar management accouInts 
and information, institute cost systems as a basis 
for the conduct of accurate and reliable tariff 
review, develop an effectiv( internal audit 
capability, atomate its financial management 
services, prepare a staff assessment sttudv for the 
department, develop financial training plans, train 
and ensure tLhat adequate staff and skills are 
available to manage an efficient and effective 
Finance Department. The team will report to the 
Financial Manager of TAZARA and each specialist 
will have a TAZARA counterpart. 

2. Long-Term Financial Manarviient Assistance
 

(36 person-monLths): 

36 person-months of long-term services of a 
management accountant pro(ured through a personal 
services contract (ISC ) will be provided to the 
Finance l)epartment of TAZA',A. The contractor will 
work under the supervision of the Finance Manager 
and will work in collaboration with the short-term 



JI,, 

p~~~ r Te 

Sa' ensure ac cu ninfrato opr 1 prepare d,, ~ 

A" diec preprato o, all a ent :inf brmaiodn 4",~ " 'V 

supervise. bue preparation and cot nay' and'~ ''~~ impl'e ment dat!a-pro&'c*hin "necessary4 f.oA.4."""fucti'ons r 
TA' s operations;P1 

' dasstst management,; when required, inth
 

'the budgets f 6r their approval,-> 

e.. 4ensure..that.. the . . . . . eqimntue . . . . . . . d.ata . proCcz,,gng. . . . . . . . by . .'' 

.the department- in Tanana-Region is properly~
 
maitaind;j''~ ~'.'~ ": 

~ f.'"fo~iu~trtaininig- programs for and ensuref rgular 
on-the-job training oF all subordinates. V" 

31Railway.Operations Ass'i" -ifa~gmn
nce'
 

('90 person-months): " 

"" ~The',services of a "railwayoeain an ,managemen 
P' firm' wi1lbe secufred'through competitive procuremnt..

or' of person ots Th'la""4"' firmA'...the ;,ttal 1'02 

',,~~ tothese" o.fw"h t chnica1. servic.es') 

t. a salrerstob~povyearslong-term o6f r'ailwayof 'services a mianagemnent -- "-'-B 

speciaUist: Willbe provided to : the Mchaica 
~DepartMet a-t' headquar t er 1siin, Dar" es Saamto help 

"c6prhnsive' p)rogram.6fo technical, sy,,stem con trols 
The, speci lifst wilii" arrive in 'th'elfirst ~ f~roectar

' ' 'implenent-atin, will be located~ a.tDar e, Salaamq and 
.4~with-a TA'ZARA Counterpart,, will workpclo'se1 with al
 

-,.. A'managementP -'n * ''i p od-b'p ad iinpleme'nt ~ jfthe _r'elevant produict'ion and"'inventor~y cot -s'
 

workshop~planning "and fleet assignmnent, and 'to 'deveo 
aquali,ty 'c ontrolisystm "that will interface smnoothliyP.~ r "'' 
withp 1,'a nning, purchsi ~adi'petion of the '- ~" 

'equipment fle6't. The speciallls't-'iwil~l report1tof&the''~ANA'~P 
-

Deputy GenPe ral" Ma.n a"'e"r. 

L~ 

http:p)rogram.6f
http:servic.es
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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.
 

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

c. 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 projec.
 

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 railwal 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 tariff 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 market analyst and traffic forecasting and
 
demand analyst on an as-needed basis.
 

d. 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 ani 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 engineering.
 
The engineer will work closely with a counterpart
 
identified by TAZARA in the Planning Office and train
 
at least one ot:her person on tihe mechanics of 
developing such relevant policies and strategy for
 
TAZARA's investment and operations.
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e. 15 person-months of short-term assistance will be
 
funded to assist in TAZARA's training and personnel
 
development. The indivi(dual will function at TAZARA's
 
headquarters and report directly t.o the Deputy General
 
Manager. The Chief of Personnel will be the
 
counterpart. Thie specialist will develop in-service, 
short-tr.rm inanagement training other than that provided 
by the IQ(,(and develop the long-term U.S.financial , 

participant tra iing program.
 

Inputs to II"} onzt".DIT :_"U :o......
I 11... 


AID ContrIBe iion ($j;3, '36,000): 

a. 42 person-months of short-tern financial and accounting 
assislanc including data processing experts at $22,000 
per mont h, $92,, ( 0; 

b. 	36 pro -moin)th fult-tinie PSC in accounting at 
$135, 000 p(-, vecal, $405 , 000; 

c. 	36 persn-munl is full I-time of a railway management 
exrrt A 12; 0,3 per year, $ 769,000; and 

d. 	 54 pv'rson-months (pm) of .hort-term technical 
assistance a t a $22,O)() pe''r person-mn th, $1,188,000 
consist i g i-: 

- 6 pm I or ,VoveIot)ilip~ t of rail management control 
systems (producotion, quality and inventory) 

f-o r 	 mi1o- 9 pill ec ric p.lan inlg 

- 9 pm 	for traffic forecasting and demand analysis 

- 6 pm 	 fo r market analysis 

- 9 pm 	ior wagoii(n utilization/control and mechanical 
eno i nee r tn si i vs 

- 15 pim for management training 

e. Office equipment and( spplies such as portable 
computers, d Uplicating machines and other supplies for 
the Planning, 'Trafric, Mechanical, Supplies and 
Personnel lDepartments 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 operatinF 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 related 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.
 

E. Training Component:
 

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

1. On-the-job Training:
 

This element of the training program will be conducted
 
mainly az the Mbeya workshop by the contract diesel
 
electric iocomotive engineer who will maintain and
 
service the diesel electric locomotive fleet. Through
 
daily on-the-job training and trouble shooting the 
staff ,",t he Mbeya workshop, consisting of engineers,
 
techni, is and artisans, w~lI be trained in mechanical
 
and 	elet Lrical 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. 
 This process is expected to take
approximately 1-24 
months depending on 
the previous
experience and aptitude of 
each staff member.
 

2. Management Training
 

This element of 
the Project will assist in 
improving
productivity and 
efficiency by developing and carrying
out management training programs 
to improve workrelated 
behavlor (e.q., communication, decision making,
supervision, planning, dlscpllne, attendance and
problem solving). The experientlal, participatory and
problem solving approach tc training that will be used
'4111 be conducte d 
y a cadre of 
five trainers from
TAZARA' s school at YI ka, a team of experienced
trainers 
from the SADCC transport and 
management
institutions 
in the :egion such as 
the Institute of
Development Management 
in Tanzania, 
and American
management consultants. 
 It will be aimed at 180 of
TAZARA's mid- and upper-level managers. 
 The staff to
be trained will be 
divided into 
five groups of 30-40
each. Each group will 
undertake three 
training
sessions, approximately 8-10 months apart, 
over the
life of 
the Project. On-the-job follow-up will
between training sessions 
be
provided 


by management and
training consultants. 
 A separate cycle 
of management
training consIsting of 
3 seminars will also be
developed for TAZARA's dozen most 
senior executives.
 

3. ParticiPant Trainino:
 

Long- and short-te-m partI.:ipant trainIng w'l
geared to TAZARA's 
technical needs. 144 
be
 

person-months,
leading 
.o six Master's degrees, 
will be provided in
the areas 
of most immediate need.
accountants, At least two senior
one corporate planner and 
one mechanical
engineer will 
earn degrees. Short-term programs and
study tours 
in the U.S. and 
third countries will
provided for managers, technicians 
be
 

and trainers 

as in such
areas 
 railroad operations, maintenance and
managemGnt, pricing, statistics and 
information
S .CV1CS, com ute: DCtQCiIm ig and "tiiz . 'Lontraininr nd
of tra1n.:s. W!hen 3ract c! , : su 1ntants ..1!1
be brought to TAZARA to 
conduct training.
 

4. Short-Term Work Study:
 

Tours for 
lower-grade Mechanical Engineering Staff.
 

The objective of 
the tours are
broader-based experience 
to: (a) provide


from which these workers can
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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 wo1ld normally not have the 
opportunity to see. For example, workers at Mbeya or 
Mpika would be given a one-week tour of the D)ar es 
Salaam operations or operations of railroads in 
neighboring SAI)CC countries such Js 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 Nlheva (see inputs to locomotive
 
purchases I ; 

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, IS person-months, regional
 
expert paid in foreign currency;
 

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

c. 	 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 Mlanagement (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. 
Executive and In-service management training,

($190,000 equivalent) for support staff, 
equipment

supplies, salaries of 
5 TAZARA teachers who will 
be

the 	lead trainers and local 
currency costs 
of
management consultants and trainers from ESAMI, 
LFM
 
and 	1DM;
 

c. 	 ($140,000 equivalent) for salaries of 
staff

participant trainees, 
office supplies, support
 
staff, etc.;
 

d. 	 Short-term work 
study' ($15,000 equivalent);
 

e. 	Equipment 
3nd supplies ($20,000 equivalent).
 

Outputs trom Component:
 

a. 	 600 malnt.nince staff, engineers, artisans,

mechanics, tecnicIans inventory clerks 
7nd

supervisors trained 
at Mbeya workshops and storage
shops;
 

b. 	 11 GE/Krupp diesel electric and 2 damaged GE!Krupp

locomotives given 4-year overhaul 
and repaired,
 
respectivel,:
 

c. 	 Improved maintenance procedures 
instituted for all

diesel electric locomotives;
 

d. 	At least 180 mid- and upper-level TAZARA managers
traIned; 

e .	 A.  e. .. 
 f. 	 ...
school 
(Mpika) trained as management trainers;
 

f. 	The manadiement 
training program institutionalized
 
as part of TA71ip,,As staff develoDnient program;
 

g. 	Overall Improvement in management efficiency and
productivityr; 

h. 	 S TAZA e 'ees 	recelve %lastecs degrees Lnc '- 4.,'L f L't lus, 

i. 	25 person-months of short-term training received 
in
U.S.;
 

j. 	10 person-months of short-term training received in
 
third countries;
 

k. 	 120 person-months of 
training received at TAZARA

through services of consultants;
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1.. 
 Improved staff efficiency and productivity;
 

m. 30 study tours 
involving at 
least 150 lower-level
Mechanical Engineering Department 
staff such as
train 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 IQC 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. 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 based on estimates obtained from U.S. 
suppliers 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 each 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 
ma i ntenance. 

ii . AIl)'s Contribution: 

The AlD contribution to the project will provide 
$45,950,000 or 91.91 of the total project cost. Table 
3 provides a summary of AIl)'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 each
 
component are contained in Budget Table 7.
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TABL- 1 

SUMMARY OF AID's CONTRIBuTION 

ITEM 


17 3200 hp diesel electric locomotives 


of locomotives
Spare parts at 20% equivalent 	of costs 


services for
45 person-months of technical 
and other technical workon-the-job training 


for diesel electric locomotives 


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


fleet 

for overhaul of
36 person-monthS of Technical 	services 

diesel electric locomotives and 12 person-months
 

of services for inventory of parts 


Tools and equipment for workshops 


Mbeya workshop extension 

services (long-term)
Other managerial and technical 


(short-term)Other managerial and technical services 

Office equipment associated with Technical 

Assistance 


Long- and Short-term training 


Evaluation and financial audits 


$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
 

5,4892000
 

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 

Fund i ngCa _e_[,_or i es Percentages 

Locomotives, spare parts and related 73.1 
services 

Workshop tools and equipment 3.9 

Construc t ion 0.9 

Training and Manpower Development 2.3 

Technical Assistance 7.5 

Project Monitoring and Evaluation 0.3 

Contingency and Inflation 11.9 

100. 00 
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TABLE 3 

SUMMARY OF TAZARA'S CONTRIBUTION IN EQUIVALENT US$
 

CAFEGORY OF ITEMS ESTIMATED COST
 

* Locomotives, spare parts and related services 	 500,000 

* 	Tools and Equipment 700,000
 

900,000
** Construction 

365,000Training 

Technical assistance including office supplies 800,000 
and equipment 

Project Monitoring and Evaluation 100,000 

$ 3,365,000SUBTOTAL 

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 diesel 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 estimates by funding source and project
 
component are presented in Table 6 while Table 7
 
provides a yearly breakdown of expenditures for each
 
principle project activity.
 

iii . TAZAR I s Contr ri ut ion: 

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 
staff, support staff, training, office equipment, 
the major financinrp for the construction of a 
workshop and operation an(I maintenance costs of the 
Mbeya workshop. "'AZARA's contribution will be in 
Tanzanian ShiIIinp's. 

iv. Other Donor Contributions: 

Other donor Lontrilhutions to the project, 
eqiuivalent to $20,1,000 or 0.4% of project costs, 
cover support from Nordic-financed technical 
assistance already workinig at "I'AZARA in planning, 
mechanical engineering, maintenance, construction, 
and training. 
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TABLE 4 

COST ESTIMATES AND FINANCIAL PLAN 
(in US$ 000) 

USAID TAZARA OTHER TOTAL 
FX LC FX LC FX LC 

I. LOCOMOTIVES/SPARE PARTS 
17 GE locomotives 
Technical Assistance for 17 weeks (inclusive) 
20% equivalent of capital costs for spare 
parts for locomotives 
3-year technical 
assistance at $256,300/year and 9 person
months of short term T.A. 

Local staff 
Spare parts for 11 and repair parts for 
2 damaged GE licensed Krupp locomotives 
3-year technical assistance to repair GE/ 
Krupp and 12 pm of inventory assistance 

(33,600) 
25,500 

.... 

5,100 

967 
-

1,000 

1,033 

-

-

-

-

-

-

-

-500 

-

-

(5 0) 
-. 

-

-

-

.. 

- (34,100) 
25,500 

0 

5,100 

- 967 
500 

1,000 

1,033 

II. TOOLS/EQUIPMEN 
Workmen's tools (Dar, Mbeya and Mpika) 
Special GE tools (Mbeya) 
Special GE equipment (Mbeya) 
30-ton bridge crane and parts (Mbeya) 
Additional high-powered equipment 
(Npika& Dar) 

Local staff/services 

(1,800) 
400 
300 
500 
200 

400 

-
-

-

-

-

-
-

-
-

-

-

-

-
-

(700) 
-

-

-

-

-
700 

-

-

-

(2,500) 
400 
300 
500 
200 

400 
700 

III. CONSTRUCTION 
Heavy repair workshop for U30C 
2 new railroad run-through tracks 
and equipment 

400) 
200 

100 

-

-

-

-

-

(900) 
500 

-

(50) 
-

-

-

-

(1,350) 
700 

100 



- 54 -

USAID TAZARA OTHER TOTAL

FX LC FX LC FX LC
 

Demonstration and storage rooms 
 - - - 300 -  300Audiovisual equipment 
 50 - -  50
echnical assistance 
 50 - - 100 50  200
 

IV. TRAINING (1,075)  - (365) (25) - (1,465)Executive management training I00 - - 40 10  150
In-service management training 
 220 - - 150 5 
Equipment and supplies 

- 375 
75  5 - 100Long-term training (6 MSc degrees) 

- 20 

460 
 - - 140 
 - - 600 

Short-term training

(seminars, study tours) 
 20  - 15 5 - 40 

Specialized financial management

training at ESA\1I for TAZAPA 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 Contrri 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 
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USAID 
FX LC 

TAZARA 
FX LC FX 

OTHER 
LC 

TOTAL 

Transport Economist 
(9 person-months @ $22,000/month) 

Market Analyst 
(6 person-months @ $22,000/month) 
Training/Staff Development Specialist 

(15 person-months @ $22,000/month) 
Financial, accounting and data 

processing specialists 
(42 person-months at $22,000) 

Office equipment/supplies for Technical 
Assistants' use at TAZARA 

198 

132 

330 

924 

150 

-

-

-

-50 

-

-50 

-50 

-

-

100 

100 

10 

10 

10 

-

-

-

-

-

-

258 

192 

440 

974 

250 

VI. PROJECT MONITORING 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. 
a. 

b. 

TECHNICAL ASSISTANCE 
Long-term Technical Assistance 
Railway Systems Operations Specialist 
PSC Accountant 
Short-tern Technical Assistance 

($22,000 per month) 
Production ontrol System Specialist 
Quality Control System Specialist 
Wagon Utilization Specialist 

(Mechanical Engineer) 
Tariff Rate Review and Development 

Specialist 
Transport Economist 
larket Analyst 
Training/Staff Development Specialist 
Equipment for Technical Assistance use 

at TAZARA 
Revenue, Payroll Accountants and 

Computer Specialist 

1,016 

293 
125 

22 
22 

66 

66 
66 
66 
30 

150 

110 

1,070 

229 
135 

22 
22 

66 

110 
110 
66 
100 

-

210 

856 

247 
145 

22 
22 

66 

22 
22 

-

100 

-

210 

494 

-
-

-
-

-

-
-
-
100 

-

394 

3,436 

769 
405 

66 
66 

198 

198 
198 
132 
330 

150 

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 
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agreement with, or the interest of any country other
 
than Zambia and Tanzania, the Council has delegate
to
specific authority to the Board to enable it to act.
 
The Council of Ministers meets three times a year and
 
the Board of Directors quarterly.
 

The third tier in the governing structure 
is 	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-tiered governing

structure in illustrated in Table 5.
 

C. OrGanization and Staffinq
 

The agreement between the Governments of Zambia and

Tanzania that created TAZARA embodies a policy of
equitable distribution of facilities and operational

activities, as well as benefits between the peoples of
the two states. This distributional parity reflects

the equal contribution and ownership of 
assets mandated
by the bilateral agreement. Accordingly, the General

Manager at the Authority's Head Office 
in 	Dar es Salaam

is required to be a Zambian national with a Tanzanian
 
as Deputy General Manager. The Chair of the Council of
Ministers and 
Board of Directors rotates between
 
naticnals of the two countries. 7he Agreement also

requires TAZARA to recruit, employ and train staff for
the management and operation of 
the railway from each
 
country on an equal basis, 
unless the Board
 
specifically authorizes otherwise.
 

Ii 	 Dar es Salaam, the Head Oftice is dlvtded tnto nIne
functional departments and the head of 
each one reports

to 
the General Manager. For operational purposes, the
Railway is divided into two 
regions and has identical

Regional Office headquarters in Dar es Salaam and
Mpika, Zambia. Functionally, the two Regional Offices

reflect the Head Office in terms of 
organization. In
addition, they oversee 
two Construction Units who
mainly construct sidings, staff houses and 
two quarries.
 

Finaliv, a Railwav Tra'nlnu Schoot Ls oneCac at'A4'r ~ 	 7a, i -cns 4c 9
 
- - m I -- -o, O f_ C
t . ..... _i

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 in 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 Unit.
 

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

the Board and the Council.
 

Traffic - responsible for 
train operations, marketing
and sales. There are 
traffic operations departments
in both regions, 
with each region divided into three 
traffic districts. 

Civil Engineering - responsible for maintaining the
fixed plant of 
the railway, especially the track, and
also the 
signalling and telecommunications 
systems

for safe and efficient operations of trains.
 

Mechanical Engineering - essentially a service
department responsible for maintaining the motive
 
power and rolling stock at 
the highest level of
availability and reliability. 
In Tanzania, there is
 a main workshop at Dar es Salaam and wagon casljal
repair shed and locomotive depots at Mlimba and
Mbeya. 
 In Zambia, the main workshop is at Mplka with
 a wagon casua-l repair shop at 
Kapirl Mposni and a

locomotive depot at Chozi.
 

Finance - responsible for preparing annual capital
and operations budgets 
for estimating costs for
overall financial management of the Authority and 
for

maintaining accounting records. 
 Prepares monthly

expenditure reports.
 

Supolies - buys all supplies and 
materials 
for TAZARA

and directs arid controls the preparation of annual
 
procurement requirements by the 
regional supplies and
 user departments. 
 It also manages the main material
 
stores at Kurasini (near Dar 
es Salaam) and Mpika.
 

Personnel - Lespcaslble for Industzla. relations,

hiring of personnel, employment oollcy, 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 audits, audits
revenue 
 the

expenditures of 
the Head and two Regional Offices as
well as 
the Training School activities, and witnesses
 
year-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 distribution of
 
employees is as follows:
 

Head Office 
 157
 
Tanzania Region 
 3,269

Zambia Region 
 2,956

Training School 
 70
 

6,452
 

D. Assessment
 

Several studies financed 
by donors have examined
various institutional aspects 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 Tanzania-Zambia Railway Authority".

The capabilities of 
the Mechanical Engineering

Department were examined in 1986 for 
KFW, the West
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 Associates to conduct an
'Analysis of TAZARA's Procurement and Commodity

Management Arranigements" which was 
completed in May

1987 and is attached as Annex 1.
 

The most serious institu2tional deficiencies 
identified
 
by these studies include:
 

I. 	 The limited authority of the Board of 
Directors
 
requiring all 
key policy decisions on TAZARA's

oDerations to 
be submitted to 
the Council for
 
approval;
 

2. 	 The horizontally-skewed organization of 
the Head

Office which requires all the Department Heads

and Regional Office Manajers to report to nhe
 
off Iee of 
the Gi~nerjl 4,dsider, thus inhibltioq

efficient maagement and 
tiMely decisic- making;
 

3. 	 Ineffective supervision of workshop staff which

has contributed 
to low workshop productivity, a

low availability rate of 
locomotives and 
low

levels of reliability of both locomotives and
 
goods 	wagons;
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4. 
 The absence of effective management and control
 
systems to:
 

a) monltor the use 
and location of 
wagons and
analyze movements to 
identify turnaround times,
time out of service and delaysI at 
loading and
 
shipping points;
 

b) measure 
 ,'oLk output and worker performance; 

c) produce e_iJable statistical, financial
operatlonai iata, especlally 	
and
 

a costing system for
Lo -UIatng *ariffs 
1for passenger and freight
services 
to permn: profi:abit7 planning;
 

d) conduct accurate and ti:nely recording of 
e pend ! u '-QS. 

5. 	 Lack of an 
effective lnventor'*y accounting controlsvste M, financlal accounting records and general
monagenenu of Information;
 

6. 	 Shortages of 
staff and inadequately trained staff
in workshop management, operations planning,
especiallyl traffic 
forecasting, tr.ansport demand
analysis, revenue estimating, cost --. counting,data proceissing, .!ccounting ann .gemenh
information;
 

7. 	 Excessive reliance 
on formal qualifications

instead of experience for promotions;
 

8. 	 Ove--erphsl on classroom training and anabsence of 
on-tbe-job training, especially in the
Civil 
and Mechanical Engineering Departments and
the Finance and Accounting Department.
 

E. Corrective Action Taken by TAZARA 

In response 
to the numerous recommendations made by the
Canadian Pacific Study, TAZARA has 
introduced the
followl'ag changes 
!,toimprove both management and

0L)e ra LI[InS
 

I. 
 Corporate objectives have been clearly defined;
 

2. 	 An Accident Committee that 
reports directly to
the. General Manager has been set up whose purpose
is to 	identify the 
real causes of derailments and
make recomiendations that management can 
then act
 
upon; 
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3. 
 The wagon record system at Kapiri Mposhi has been
expanded to all major stations and a wagon
numbering system compatible with the numbering
system used by contiguous railways has 
been

implemented;
 

4. 	 The tariff structure has 
been simplified and made
more flexible, and management now has the
authority to set 
new 
tariffs without referring

rate changes to the Board or 
Council.
 

5. 	 Staff has been reduced by about 10%.
 
6. 	 An 
Internal Audit Department has 
been established


and 
a number of remedial actions recommended by
the Tanzania Industrial 
Studies and Consulting
Organization (TISCO) to 
rationalize the
accounting and finance 
functions have been
 
implemented.
 

7. 	 A Corporate Planning Department has been created
and has begun work on a 10-Year Corporate Plan
which 	will include organizational and manpower

development plans.
 

F. Other Donor Assistance
 

A number of other recommendations to improve
institutional performance are 
being 	addressed by donorfunded technical assistance, as summarized below:
 

I. 	 The Nordic Grouo:
 

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 schudule all
donor 	activities under the 
plan. The Unit will 
also
prepare 
a strategy for manpower registration, a
comprehensive manpower development plan and 
a
strategy for manpower including organizing new
 manpower and 
traInIng departments. Th- team will be

in the country thrcuh 19 9.
 

2. 	 Federal Republic of Germany
 

To maintaln and provido on-the-job training for
TAZARA Staff at 
Mboya 	working on the GE/Krupp diesel
electric locomotives, KFW of West German has 
provided
the services of a locomc)otive mechanical engineer
3 years. His contract will end 
for
 

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, which has 
been primarily on-the-job,

has 	been provided by the Chinese Rail war Expert Team
 
(CRET), and -y Zamblan and Tanzanian supervisors. The
 
amount of actual skill 
transference from CRET 
to TAZAPA
employees varies according to the efforts made by

individual CRET members, 
their ability to communicate in

Eiigllsh and Swahil!. and 
the 	time available.
 

In addition, the 
Chi nese? established 
a ta.nin school at
Mpika, Zambia, in "975. Currently there are 2J inst:uctors

and 	 a total of 70 employees at the 	school has boarding

facilities for 240 and a class'oom capacity o 300

students. Since 1978, 1,700 students 
have been enrolled
 
and 536 have been trade tested. Major weaknesses of the

school ace Its lack of 'hands on" train' ig, and lack of
 
collaboration with operational detpartmpnrs. 
 The school is
 
underutilized.
 

To date, TAZARA has devoted a slqnLflcant amount of

financial resources training.
for 	 Between 1979 and 1984,

slightly over TSH 32 million was 
spent on trolnLrig. In
1985-86, TAZARA financed the training of 29 s :;±ff fcr
periods ranging from period of 
3 months to 3 years - 16 inAfrican training Institutions and 13 overseas.
 

Despite these important efforts, TAZARA still has 
gaps in
its 	skilled manpower at almost all levels. 
 On the lower

levels, there is low productivity and insufficient
 
technical skills. There are Insufficient management skills

and practices in mlddle- and
the 	 uouer-levels and
 
insufficient hLgh-ievei technical personnel several
In key

areas (i.e., accounting, computer programming, engineering,
etc.).
 

Specific training needs vary with departments and Job
 
level. However, the 
most critical are the following:
 

I. 	More on-the-job training to reinforce and improve

technical skills already acquired, develop analytical

skills to identify and salve problems and develop

skIl Is 
In aalntaa-ce and ma,c,0aea.n
 

2. 	 Improvoment of productivity and motivation,

particularly in tne lower-scale work 
force (grades 1-9)

comprising nearly ?O' of TAZARA's work force.
 

3. 	Development of specialized skill areas which are
 
relatively 
new 	or planned (e.g., operations of quarry

power equipment) or in which 
there are insufficient
 
numbers (e.g., accountants, engineers and some

upper-level positions such as 
corporate planners,
 
economists and computer specialists).
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The individual projects 
in TAZARA's 10-Year Plan with
identified hands-on training needs 
are being met by
donors. For example, 
toe Germans have provided on-the-job
trainLng for maintenance of Its locomotives and workshops,
the AusLL'Lans for permanent way sections, and the Finns foroccupational safety. Project 
GM:2 (Manpower Development
Plnning and Training Facilities), funded by NORAD, has set up a Coordinating Unit for all donor activities and will
develop- long-term Manpower Development Plan based upon
TAZAA s 10-Year Development Plan. 
 The development of this
Plan Ls expected to take three years. 

Th e o~ect ae Ta Lin Q Plan 

The Pojecz: Training Plan addresses priority needs that are
not eing 3d000essed y oer donors: 

a. On-the-;ob operations and maintenance training in 
diesei 1 010 t; f C1' c 'v S. 

b. Mi- . i -1pr- -evel umana e ent t inIng aimed at 
i1provga Tproduct1 Ivty and eff ic iency; 

c. Study -ourF for lower-grade staff to increase their
knowledqe, ski11 base and motivation. 

d. Higher-le'iel participant training in 
areas related .to

the Project technical assistance (i.e., corporate

planning, accounting, management training, mechanical
engineering, railroad management, economic/market
 
analysis).
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5.3 SUMARY OF TECHNICAL ANALYSIS 

A. Introduction
 

An interesc tr.. loan of UJS50" nalLon to the
Governments of Tanzania 
and Zambia enabled the Chinese
 
to construct, on a turnkey basis, the 
1,360 km single

track rail line between Kapi-i Mposhi in Zambia (where

it connects with the Zambia Railways system) and 
the
 
port of Dar es Salaam in Tanzania. The 1,067 mm
 
railway gauge LS compatible with 
that of :he ocher 
countries in Souvhern Africa and enables co to moveto and trem landlcked c:unrVs io 
the pat of Dar es
Salaam. !tough ;he main 
users oiL TA'\ARA are Zambia andTanzania, Malawi is Lncreasing its us- of the system
and southern .a ce exoports coppe .2 this route. 

B. Locomot e'
 

Upon the opening of the line in July 1.976, 85 main linediesel hydraulic locomotives (model DFH2 provided
were

by the Chinese along with 17 
diesel hydraulic shunting

locomotives (model DFHI). 
 In . an addiL.ornal 12main Line diesel hydraulic locomotives w.:e ourchased 
from China. All of the loconotiva- we provided on aninterest free loan basis., Since 1976, TAZARA has
written off 
31 of the 97 main line locomotives w4hIch
 
were irreparably damaged in accidents due to a 
combination of-human and mechanical 
failures.
 

The inferior quality of 
the Chinese-bujit locomotives
 
and a continuing l oark
ts
 
resulted 
in frequent and coty maintnanCe -id repai
requirements, a situation worsened by 
less than

adequate ma atenance 
,iract ics at M'ARA wo:kshps

The result has been a low 
locomotive availablLitv
 
rate: 21% 1980 andin 405 , .936 (.omp-red :n 51.-97
in other Afr:can countries such as iouv- Coast andtwe 

Zaire). The increased availability rate by 1986 was
accomplished through the acquislton of 
new -- se1
electric locomotives and a major rehabi1itatLion program
to "re-engine, a larqe numoer of toe Chinese 
_ocomo ,ves. 

In 1981, TAZARA, sing" its own financtal resources,
sta:ted a program to put new, more powerful engines inthe Chiriqe locomotives. 
 The engines werE manufactured
by Company WesE rma ny arethe MTU ot 9nc and both more 
powerful and more fhctlnt 
than the chinese factory
engines. 73 Duoe, 25 Chino.> "i Ka joohydraulic locomoti no,-es nave .v rEu-,tt v w', new 
engines. Lrhe program w.i . e c<mpee In J'l.r 1987,
when the o 7c C*5 - alast .
 322 ' 
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~Thae MTU engines 4~v_prove tb ea~va trui 
free -T~ie -FRG, 'th-rbugh 4 KFWI Provided techni'caassi Itance f or' ~h6 ,e-engtfting ef fort wl:a' 4i ontheijob ~training for TAZARA.,segnern-a
maintenanceastaf' 

-- --l -- --~ a-'e FRG, again,throu h K ~ W s p l e 
--98 -- -I I4~ s~ t 

electric locmt~e 
mdlU0) Tee1cmtvs
JK;~;were mAnufa~ctured by Krupp Comany of West 'Germany!~
----und'er 'alicense granted by, GE ~They 'arermuch' more ---Dowerful-  than,:the, older.dis: Iidalc '(3200 hp) anid
;:rare.,extremely wel sied for: the long' cotiuossteep grade sections,. alongTAZARA' s route (tfe central,,section around Mbeya)1.:.The GE/Krupp loom&~otives hav~e
~>performed very satisfactorily4 for ~tte
------ I ast 4 years,are nownearitng the time then normal, but 
mao yraligwi11 be- necessar.----- ~ 

InArl 18 h ttso TAZARA. s main ~line.
,10~j f leet ,~ 
toco motive takin 196atebs fleet, 

. 

wa a-s 

TYPE, IN OPERATION~ OUT. OF SERVICE .~SCRAP~ 
.~~~(Repa irable&)

~-~9~- urn~_(Chilnese) 
-~9--

1 

- ~ L-~ ~ 
1F1/MU, Chitnese ) 25 

4 

.- ~~+~-U3OQC /KR UPP(GE) 652 y .4~:v 

C.Gods 
 Wagons~.-~---t 
-

Atthe time of 
the hadoe 
fteci 
 :ln in
'~TZAAhaa 1d t ota 1of 2,066 waosal8 br'ake 'vans~ All
w-<agons are eqipd--:~ dul brking system(air~ anid 
> ~~vacuumn) . TheaviaiiyowaosiIo,456, 

pr:.marily 
du~e to excessiveFon tunron 
ties t-he>
lm~bal anice Ibetween 'exp'or~ti- and 2iot cro hchrslsI

Swagons, 
 being held &or~long periods~a~timeu:by Zambiofh~c
Railways, and the Increa's ig, needs fobr more specialjz' dgdl Oa Cotones 
 A need' for 1.020 new',,ag'ons ih~s
been dentifiedby, varlijs stIdi un er~ta1en by donqr
has :been made bvy SIDA to-spoy375 on a ran ba''Si.sTAZARA, a1s~o 1ha s a ,p~rogram o repait wagons 'and 'to - onverCwagons for 'conta Iner;'ue 
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0. Maintenance CaroabilUty 

1. Workshops
 

TAZARA has ful.y-equipped locomotive and 
rolling stock
repair workshops, running sheds 
and stores at Dar es
Salaam, Tanzania, and Mplka, Zambia. 
 There is also a light
repair and routine maintenance woLkshop for locomotives 
at
Mbeya, Tanzania, and locomotive turnaround depots at

Mlimba, Chozi and Kaplr! Mposhl.
 

Mbeya 1.3 currently the only facility capable of carrying
out maintenance or repair wor< on diesel 
electric
 
locomot ives.
 

2. Manoower and Traninac
 

TAZARA has technically qualified management personnel 
in
all branches of engineering (electrical, mechanical, civil,
L.tc). 
 However, foremen, fitters, electricians, artisans
and other skilled and semi-skilled employees need
addit'.onal 
training, especially on-the-job experience.

Technical assistance, provided by both the 
People's

Republic of China (PRC) and 
the FRG, has continuously

improved workers' skills 
In the fields of repair and
maintenance of locomotives and civil works 
over the past

several years.
 

3. Works hop Productivity
 

Although TAZARA's mechanical engineering department has
developed sound scheu,,ules for routine malntenance of

locomotives and 
roli ng stock, inalequat.a numbers of
skilled technical staff, combined 
with inadequate training,
have resulted In low workshop productIvity (as measured by

the time a locomotive is in the workshop for 
maintenance).
Poor lnventoiy systems and 
dlstcrihuton or pasts to the
 
workshops , a lack of 

workshop planning 

tools and workshop equiPment, and poor
are 
also serious constraints which
ciintribute to the unacceptably low locomot lie availability 
rz, te. 

E. rooos-,1 P fsti Lct,,
9roiet AcPionO ari) 


TAZARA's performance is ciurrenIv constrained by several
 
factors, including:
 

- Lack of adequate locomotive power;
 

- Insufficlent spare pacts for the normal 
 I-year heavy
maintenance of 
the GE/Krupp locomotives;
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- Shortages of spare parts and tools due to limited foreign
exchange and poor management of workshops coupled with
low level of technical skills; and, 

a
 

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

1. Locomotive Power:
 

TAZAgA hir toreca t an annual traffic demand of 
2.1 million
MT by 1992,,'3, tncreasing to 2.5 million MT by 1995/96. In
order to meet current traffic levels of approximately 1.2
million MT annual', TAZARA must adequately maintain its
Cufprrnt locomotize fleet at another 5-10 years.for least 

n additon, to sustain the 
necessary locomotive
avaLlabillty rate, TAZARA may need 
to repower an additionl
number of Chinese locomotives and 
must certainly procure
Spa'e partr to maintain those already repowered. Funds
have been set 
aside by TAZARA for parts replacement but 
no
firm decisLons have been made on the continuation of the
 

repower Ing program.
 

The exisi:Ing diesel electric fleet, through improvedmaintenance and the provision of spare parts under this
project, together with the 
diesel iydraulic fleet,
accommodate current can

1987 traffic. 
 However, additional
diesel electric locomotives must 
be added to meet the
forecasted traffic growth 
over the 
next 5-10 years.
 

An analysis of 
demand through 1992/93 indicates a need for
new diesel electric locomotives.
17 Due to its provqn
s .... c ecord and successl fIld7 a pplcatlon on the raIrine 'or the last 4 years, TAZARA's management beli.vestnat the procuremnrt of model U30C diesel electriclocomot'f : manufactured by GE should receive serious 
cor - de rat 1on.1. 


The pro ect proposes to procure 17 locomotives in twoseparate tranches of 
8 and 9, including spare parts for 
a
5-year maritenarice period. The locomotive procurement
coraponent of project includesthe also 36 person-months of
 . technicalsnor< -te assistance trom the manutacturerm J]ss Istanco throu .n a serarate contract wri:. 
and 
a 

:a~;~o;o men CL m ~h~c ~design and U be avall'able tolmp]ement Lmproved maintenance programs. 
llelp 

technical] advisor will be responsible for ensuring 
The 

that thenew locomotives .re input operational condition and willprovide tralning and advice on TAZARA's maintenance programat th. Mbey-1 ',oLkShop. The advisor will develop amaintenance p! in for the workshop, establish performancestandards and work with the 
rail management contract team
to be funded under 
the project to design a training plan
for workshop staff. 
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Technical assistance currently being provided under 
the
present GE/hrupp locomotive contracr bemay extended for afurther perIocG of 3 years. This contract also provides

on-the-job tr':Ining 
anc demonstration 
courses and has
funded specialized training at 
GE faciiities in 
the United
 
States.
 

2. Workshop- General Maintenance and Rep!airs:
 

To Improve the performance In workshops and 
raise the
quantity and quality level of locomotive maintenance
service .iork, the project design team 

and 
proposes two


sign!fl.canc s'eDs: 

-work reallocatlon by workshop; 

-short-- ain 
 long-term training in management control,

material handling and control, 
oroduction control, 
work
 
plannin z.:d quality control. 

The realiocation effort would tne following
involve 

concentration of work:
 

Dar es Salaam Workshoo 
- Reoalr and maintenance of all
 
wagons and passenger coaches.
 

Mpika Worrshop ,- M,.rvtenance, repair and repowering of all
 
Chinese-built diosel 
hydraulic locomotives.
 
Mbeya Workshop - Routine maintenance, major qverhaul and
 
repairs of all diesel 
electric locomotives.
 

3. Mbeza WorkshoD 

The Mbeya workshop is currently only equipped carry outto
minor maintc.iance and repairs. 
 To effectively carry out

major overhauling operations 
on diesel electric

locomotives, specialized tools and equipment will berequired Mbeya Is particularly well suited to become the
center - maintenance and repair of diesel electrIcs. Amodest program has already been started to service the
GE/Krupps and rihe worksiop is lccated in tne center of Cnesteep qradi.nt. 
 e.....l tw.ec h1ts.rea bepermanently used. wsIo'ever, the h13 ot uconduct ma or overhauling of diesel electrtcs, ncr can It.accommodate routine inalncenance on the number of
locomotives which wil l be opecating on the line by 1989. 

To p rovide the required servlces, TA2ARA plans t- build aheavy repair workshop with built-in testinequipment
sutf icient for carrying out the *epairs and mai. tenance ofdiesel electric locomotives. 
 A seccnd workshop building is
proposed for the storage uf s pe arts nd tooL. i and 4i11include a deionstration and classroom area. 

http:qradi.nt
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The expansion of 
the Mbeya workshop as well as the

provision of tools and equipment for the shop are an

essential 
part of the project.
 

4. Technical Assistance and Training
 

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

a. locormotlve maintenance and 
on-the-job training;
 

b. financial management;
 

c. accounting svstems 
develoDment and implementation;
 

d. ral systems management (including training,

specialized engineering assistance, rall systems
operations, planning and establishment of appropriate

tariffs).
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1_,. COME STATEMENTS 

(HII.ITONS T. SIIS) 

Itit QutI tet[ 
1985/bt 

2ad Qudrt 
1985/86 

r 3rd Q1,j 
19t5/86tl 

te - 'Ith Qualrtert 
98S11th 

st Quarte&1 
1986/8"1 

2nd Quarter 
1966/87 

Opedttln9 

Rev ucn"e 

191.1), 135,095 189,935 184.441 353.989 355.667 

OpelLESS : Laln9 

Expenditu!e 

Operatligj 

Surp us 

159 866h 

31.306 

105.855 

30.040 

"I 

114.550 
" 

75,37"! 

148, 932 

35.517 

171. 185 

182,804 

105.535 
1 5 3 

297,119 

L.ESS1. e I iepecLInim 

& Intel e S i, 
tot L/T 
Loanis 

35.91,) 35,919 35.919 35.919 35 112 35,122 

(4.611) (5.819) 39.458 (0.402) 147,692 220.647 

Stlurce: Financial ldaager, TAZARA lIeadquarters. April 1987 
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that funds must 
be transfered 
from where they are (Zambia)
to where they are 
required (Tanzania). However, because of
lack of foreign exchange and stringent foreign exchange
policies imposed by Zambia, 
the required exchange has
 
proven very difficult.
 

In the past, a modest amount of 
foreign exchange (roughly
US$1.1 million in FY 1986) has been earned yearly 
from
charges levied for Zairean, Malawian and Zimbabwean

haulage. The projected 1987/88 earnings are 
over $4
million. 
 TAZARA is allowed by the Government of Tanzania
and the Central Bank. of Tanzania to keep 50% of 
these
foreign exchange earnings in 
an offshore bank account.
the past, these funds have been used 

in
 
to purchase offshore
material requirements estimated 
at about 4350,000 per year,
and locomotive spare parts 
for the Krupp and MTU engines
totalling about $27 
million. 
 The result is obvious: even
when TAZARA is able 
to cover its needs in a good year 
on
the operating account, 
it may find 
itself in a weak foreign
exchange poslton, necessitating the 
use 
 f normal channels
of the respective governments, such 
as auctions, for
obtaining foreign exchange allocations. With foreign
exchange in short supply in both Zambia and Tanzania, this
usually means 
that TAZARA is lucky to finance foreign
exchange operating costs and 
scrape up enough to service


its growing external debt.
 

With traffic volumes foL Malawi, 
Zaire and Zimbabwe
projected to 
increase substantially over 
the next 2-5
years, this 
somewhat bleak financial scenario could
improve, as Is indicated in the projected foreign exchange
earnings of ever milion.
Z4 However, as the s -uation now
stands, TAZARA Yill 
require a minimum of 
US34.5 million
yearly to 
service the Chinese loan 
(see Annex J). The
problem is illustrated by the 
fact that even though the
Authority earned 
a net operating surplus 
in 1985/86, a
GE/Krupp diesel electric locomotive is sitting Idle 
due to
the lack of foreign exchange to purchase spare parts and
 
repair spares.
 

Another critical problem is TAZARA's overill accounting
system, particularly the lack ot effectL L' and acciratecosting procedures. this probaem, in ,urn, is Oue qIe ovTAZARA's inability to hIre and :?tfa.n ua'ifiedaccountants 
at any level. The costing problem 
is 3 serious
one since 
accurate cost accounting is an 
essential
ingredient foc establishing call 
tariffs. TAZAA Is
cognizant of 
this problem and has recently ada:p :d newprocedures for its operation developed by the 
jccounting
firm of TISCO. Staff who 
do not have the necessary
university qualifications, but 
have the experience, have
been placed in accountant positions on an acting basis. if
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To help TAZARA institute a more reliable and 
accurate

accounting system, including adequate costing, the 
services
of short-term consultants will be 
provided 
to: (i) design
and implement a computer-based accounting system; 
and (2)
train 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
receive long-term academic training, 
ont in management
accounting and 
one in data processing, and 
up to 6
accountants 
will receive short-term, specialized Iraling
for a total of 36 person-months 
of short-term technLcal
assistance 
to 
strengthen TAZARA's capabilities in
 
management accounting.
 

The problem of 
staff recruitment 
and retention will 
still
be a thorny one 
and staff shortages in certain skilled
categories of accounting and 
inventory control will 
likely
continue. 
 TAZARA's management is acutely aware of 
the
problem and 
has maJe a concerted effort 
to improve
incentives within the Authority. 
For example, a 35%
increase in salaries has been 
approved for national staff
that are willing to relocate from Zambia 
to Tanzania and
vice versa, education allowances for children and 
income
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 TAZARA~s tariffs are, 
in principle, related to
average operating costs 
and TAZARA's books 
indicate that
revenue 
meets operating costs, 
without a system ,determine the average operating cost 
it is impossible to
determine whether tariffs and 
revenue 
cover operating
costs. It is, therefore, assumed that of
the process
setting rail tariffs is not 
related to the operating cost.
 

TAZARA 
(like Zambia Railways and unlike Mozambique or
Zimbabwe) has 
a complicated tariff 
structure with eleven
classes of commodity tariffs covering some 
2,000
comrodIt !s, 
mos t of which never have and never will
carrLed bw TAZA A 
 e.., aiLrlane doce
& n cac load lots an,!
baixite). The t~ ifstruicture, in gener-1, 
2C'Jes for a
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 tariff charges has declined steadily in
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A revised revenue policy that 
wil! take into 
account the
revenue collection 
issues, possibly i.nplement a market
clearing exchange rate arrar:gement and institute a refinedcosting system, is crucial if TAZARA is D operate as acommercially viable authoLsity.
 

TAZARA is cognizant of 
its problems and has 
taken action to
eliminate some 
of them. TAZARA management has recognized
that the complex tariff structure should 
be simpilfiedhas requested the and
Board for authority to set triffs fornew 
traffic without reference to 
the Soan. 'he :ecently
purchased computer will enable TAZARA to compute-sze andimplement 
the costing system it contracted T7_O tdevelop. New accounting policies 
have been prepared and
procedures manuals hae been rewrLtten with the help of
TISCO and distributed to 
the Financial staff
Headquarters and the regional offices. 

at
 
A new, revised
revenue policy and 
a new invoicing and collection system
have been approved by the Council 
of Ministers and station
collection procedures 
have been amended and adopted.
 

To enhance TAZARA's efforts 
In Improving financial
management, 
the services of a long-term PSC financial
manager. 42 person-months of 
short-term technical
assistance from 
a financial 
[QC, 9 person-months of
transport economist and 
a
 

6 person-months of 
a marketing
specialist will 
be provided 
to TAZARA wJith project funds.
Assistance from the 
financial IQC will 
help TAZARA convert
the improved cost information and 
traffic forecasts Into 
a
tariff rate schedule that offers a chance 
for greater,
overall profitability. Short-term training will also be
provided to staff In the 
fInance, marketing and economic
olanning departments. 
 This assistance, combined with
TAZARA's willingness to 
change and increased foreign
exchange earnings from Malawian and Zairean shipments, can
go a long way in improving the Authority's financial
 
performance.
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the traffic level 
.:-assumed to renain constant. The same
framework used by SATCC to 
evaluate investment projects in
the 10-Year Development P',an has bean used 
and benefits
have been Lnt -ified as follows 

- An assessraen:: is made of foreign exchangethe

savings resulting from expansion of tot ZambianL 
traffic from the present 
level up to :hl projected
level 
in the demand forecast. Tlhe assessment assumes
that Zambia maintains its current usaqe= theof Beira
Corridor to export about 20- of t . A! r-ough
the Beira Corrdor wjll 
be a vilabl, u'less secure routt, .-.Its :2acirv t --.-C1 eXtra
Zambian traffic w'i be ,-ont-led0' :S;'3Imand fromZimbabwe tra fic. rn the TAZAR. D'-'e evel.omen
Plan, SATCC estimates that Zamban fr ,-r ahI 
cannot be carried by TAZARt (if TAZAPA ca acity is notexpanded) wll be d'verted to other Tc :ncur::ngadditional costs of US$85 per t:sn, hich-bout 88%af
will be in foreign currency. 

- Tanzanian local traffic which would normally go byrall is assumed to be diverted to road t--.ansroort ifTAZARA capacity is not expanded. tc.r.nqto SATCCestimates, traffic diver'red to rtoad1woulJ incur costsof USZ0.06 per ton-:m (average distance t:raveiled is
600 kin) I Is aiso assumed that the relationship
between i-he economic costs of transportinq one ton-km
by road and call is 4 to 1. 

- The }'Jorld 3ank Staff Appraisal Report of the Malawi
.IortheorL '2ans Cfrt r r ,-s :Ia 3 ''a C -a1,transDcrt cost savngs as a result of using theNorthern Transport Corridor instead of the southern
 
route would be 
about UZ$40 per MT i.e., the totalcosts are about 80% 
more when Malawi uses the southern
route instead off the Northern Corrldo-r (this includes
Malawi Cargo Centres transshlipment). 
 e as ump tion
here is that Malawl ,.ill use the full capacity of theupgraded acala Corridor and send remain ing traffic
through the Northern Corridor as soon as l.t Is 
funct ioning.
 

The AID Jn L7jotIa:rt of thE-tt:
package in the 
10-year urogram; hence, benefl.s accruing to
this project have been allocated 
on che basis of assessment
of impact of AID--funded 
program inppts. Therefore, only50% of the calculated benefits have bden assumed to be theapproximate estimation of 
benefits directly attributable to
this project. (The other 50'; 
 is assumed so be for
wagons.) The calculated ERR of 
the AID-funded components
of the total investment package in the 10-year Development 
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Plan is estimated at 29.48% 
(see Annex K). The favorable
conclusions arising from the economic analysis emphasize
the role that TAZARA Railways can 
play in the SADCC region
as its operational capability increases. 
 There would be
considerable transport savings, mostly foreign exchange, if
TAZARA is able 
to accommodate the 
traffic increases.
Table K-5 
in Annex K(shows, Zambia 
As
 

saves 
about $6 million
per annum (about 88% 
foreign exchange), Tanzania about 
the
same (uses cost savings) 
and Malawi about $4 million.
 

Two thirds of the investment costs contribute directly to
increased capacity through 
increased availability and
utilizatlion of locomotive power while the remainder is In'the form of Id.i:ect benefits accruing from increased
efficiency and reduced wastage. For project 
evaluation
purDose,S, quantified benefits are directly related
provision of additional locomotive power and, hence, 
to

timingof the first year of benefits is aligned to delivery andactual uc!l!rat'on of 
additional locomotives i.e., 
the
third yeas ,f Lhe project (1989,90) . However, the initialyears are cove:ed by technical assistance which willinevitably jerk up efficiencies 
(an aspect not quantified
in the evaluatIon). Since this project involves financing
mainly new caoltal equipment with assistance in maintainingthe e:istlng fleet, it wil result: in minor additionalrecutr-2nt costs, estimated at about $200,000 per annum,

with a 5, annua]. Increase. 

A sensitIviry analysis to 
test variations of assumptions
held in the analysis had little impact on base
the case ERR
of 29.43>. When investment costs 
are increased by 10%, the 
. RnL'S 2 3 Th effec t'when :ecurcen Ins nn t 2costs are doubled for all theof evaluationperiod. The -R2 would drop to 
only 23.47% when there 
is an
 , ] rductioAi o beneits by 20";. The viability of theprojec- is, therefore, strongly emphasized by ERR'sobtained in the sensitivity analysis. Moreover, a numberof benefits are not quantified for r:easons 
which Include
the difficulty of 
obtaining requisite data, 
and these would
increase the ERR considerably. 
These benefits Include net
revenue 
that would accrue to TAZARA itself and 
to Tanzania
(Dar es Salaam port charges), representing foreign exchange


earningS .
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5.6 SOCIAL SOUNDNESS ANALYSIS
 

The project has no major negative social impact and is
considered feasible from the standpoint of resources
availability. The potential positive impacts of 
the

railway line are numerous for TAZARA employees, Tanzania
 
and the landlocked SADCC countries.
 

TAZARA will be the direct beneflclar7 of the grant.
increased locomotive availabil!.t'y will result in 

The
 
a higher
carrying capacity and increases in r 'e::ues, enabling

TAZARA to ooerate at a profit and honor its ioanobligations. TAZARA staff would benefit directly through

long-term -raining, becte 
 job security for both skilled
and unskilled workers and 
upgrading of 
the skill leveJ.s ofworkers and managers. Adequately equipped workshops,

effective supervision and an appropriately instituted
 
control system would result 
in better uti I:ation of

material, greater productiv,ity and eff tclency of staff. 

Zambia, Tanzania and, to a .esser extent, Malawi, Za1-e andZimbabwe will be the principal countries who will benefitfrom proposed improvements in TAZARAthe railway system.
The benefits would be: 
 (a) lower transport costs,

manifested in a foreign exchange savings and a better

balance of payments position; (b) the improved 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 andsocial services; and, 
(c) expansion of settlements and

commercIal activity along the 
rail rcute. Smai holdec

farmers along the route will also 
benefit-specIfical 1through the 
ease in availability of agricultural inputs and
 overseas 
imports would be delivered more cheaply. Tn

general, consumers in 
the countries TAZARA traverses will
benefit from the lower import costs of 3 variety ofmanufacturing goods thus enhancing the quality of their
 
life. The economies of Tanzania and Zambia 
as a whole
would have greatest security of 
supply of essential inputs
 
to development.
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5.7 SUMMARY OF ENVIRONMENTAL ANALYSIS
 

The project entails 
the supply of new locoiaotjves
together with spare parts, workshop equipment and
tools, and 
technical assistance and training to
existing railway line. 
 Locomotives are 
an
 

diesel electric
(smokeless) and changes 
to the physical environment
will be nil except, perhaps, to a minimal effect 
at the

workshop.
 

Railway usage will 
increase causing some 
increased
frequency of noise but 
this will occur for 
small
periods of 
time and within a circumscribed distance of
the railway line. 
 The net impact will be positive due
to the greater flow of 
goods to and from Dar 
es Salaam
for both International and domestic markets.
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6.0 PROJECT IMPLEMENTATION PLAN
 

6.1 Project Management and Coordination
 

A. TAZARA:
 

TAZARA hna 
 thq prtiaaury re9ponsibiiity for the 
implementation
of the project. With the assistance provided under 
this
project through c.)ntracts and dire-t support from AID,
TAZARA has 
the necessary capabiItv tis dmnister :he'
procurement, contra.cting and construction elements of theproject and has indicated that Lt will asslop. twoprofessional mechanical 
engineers from Its 
staff as 0 rojectCoordinators 
to work exclusively on cocrdInatLnQ DLjeCtactivities and to 
be th direc- liaison witn U.S.
contractors 
and suppliers and the USA'D/Tanzania ProjectOfficer. Given the high pr=orIty TIAZARA places on this
project, the Deputy General Manager of hasAZ:R- assuredAID that he wil1l make himself avaIlabI to all parIes toresolve any and al substant ive oojec: issues whIch mayarise."-


A Project Coamittee -illi be established to olcecc theimplementation .of the project. 
 The CtmmItte wll bechaired 
by TAZARA's Project CoordlnatC and will Include

representatives from USAID/Tanzania, REDSO/ESA and 
projectfunded contract firms. 
 The Project Committee will meetmonthly to review, monitor and plan project impILementation
actions,
 

The meetings will focus on past work plans, actions andaccomplishments",.... work pl ans, g'2arter>.r rcc progress and te Ilemenrtlon 
cs

iraf n schedule for theupcoming month. The committee will also inspect workreview trainIn In progress. 
and 

The General Manager of 
TAZAA., as the 
highest official at
TAZARA, is ultimately responsible 
for overall management of
the project and will 
approve the expenditure of funds, 
sign
contract documents and 
enter into contracts, icknowledgefinal receipt of goods and correspond as necessary with AID on proJecz
E I-, 

Implementatlon t"E-C Tq LI,:,azt ,.en1 - )0T
TAARA 's :',aech- Ial C a n. 

technical specificatlons and lists of parts to be procurd.TAZARA's Supplies Manager and the technical office concernedwill work directly wi.th the AID Regional Commoditv
Management Officer (RCMO) to prepare the terms and
conditions of procurement documents 
for goods and with the
Regional Contracting OffIcer 
(RCO) to prepare scopes of 
work
and requests 
for technical proposals, select contractors and
award contracts. The Supplies Manager will 
also verify and
 



accept~omdiis and-uuipmen procured, with project funds -''
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USAID/Tanzania will assuie primary management responsibilityY
for implementing the project.~ In 'view of: th~e -size an~d,", '" 
coImplexity of the ;activities proposed,. a full"t ime, Prodject '~ 

~Manager, either a direct-hire officer or a~pe'r-sonal,-se'rvices 
contractor, will-be added to the'missionts staff! to, manage.' 

-- the project. Ideally, he/she will have 4and'engineering'. >7 
-background -and project management,experience<-,In~addition,
assistance will be provided by-the 'REDSO/ESA Engineer, 

-. Commodity-management Officer and Legal advi's6rs and, on. an 
as-needed basis, from SARP/USAID/Zimbabwe. staff-. To s'uppo'rt
the Project Manager on a part-tim~e basis, USAID/Tanzanialhas. 

-. recruited a direct hire Project officer, as'well as adirect 

4<'~~ 

.. 

-

-~ 

-

--

- -hire engineer- and a PSC engineer, both of whom, are being
recruited to manage the proposed Economic Pol'icy Reform' 

-... Program in Tanzania (whi-ch focuses on improvements to 
Tanzania's road network). 

* . 

-. Financial monitoring will be the responsibility of, the -

-. Controller, USAID/Tanzania, assisted as necessary by the 
-- Regional Financial Management Center (RFMC) inNairobi. The 
* project will undergo financial review.-s andauditsb'

certified accounting~firm through a contract with 
--- USAID/Tanzania or RFMC. Funding is inclu'ded 'inth'e 

monitoring and evaluation portion of the project budget to 
cover the costs of external au~dits. 

- -

During implementation of the project, the Project Officer may 
-call on other--appropriate USAID/Tanzania officer's for4-
assistance. Additional professional services (e.g., 

- -engineering, contract, procu~remient, legal),will. be provided
by REDSO/ESA on an as-needed basis. 

-- -C. Reporting Requirements 

1. Progress,Reports: 

TAZARA will submit progress reports on a quarterly basis 
to USAID/Tanzania. These repor'ts are to. be submitted,
within 15 days after the end of a calendar quarter.< 

The project progress reports are 
i.nter alia: 

expected' to cover, 

a. Major activities and general progress against the 
work plan; ~ 

-' 

2> 

-b.-Problemiareas' requiring project,Comm Iittee. and 
- assistance for solution.''- ' ~2~--

USAID 
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C. Issues and problems that impinge on the 	future
 
implementation and 
direction of the project;
 

d. TAZARA's proposed solutions to the problems;
 

e. Action to 
be 	taken during the next quarter; and
 

f. Information on 
any 	matter which the 
Committee
 
and/or USAID may reasonably request.
 

2. 	Financial Reports
 

The TAZARA Project Coordinator will repo:t U.S. dollar
disbursements under 
zne 	project on a quarterly basis to
the 	Project Committee and 
AID. 2eports are to be
submltted within 
15 days after tlhe 	end of the calendar 
quarter.
 

Disbursements will 
be showin by line item caterc-y forthe previous quarter and cumulatively. Categoriesshall be the same as 
those shown In the project '-udget

estimate In the grant agreement. Any current and
anticipated financial problems shall 
be clearly noted
and 	explained 
in the reoort. Financial Droblems
 
requling resolution by the Pro'ec: Committee and rS ArD
shall be highlighted. Should 
the 	need arise for a
particular finrancial 
report format, the USAID/Tanzania

Controller will 
provide the necessary guidance in 
a

Project implementation Letter,
 



AZR
PILNo.I entto eptmbr 1987, i. USAID/T.ANZNI 

. =services Oci :1987 RC0 ,O,,published .6to0ber 

-. Work OrdeC/SCOpe of work prepared:" i'- : 'C US A I D/ Tr AN z ANI k/i . ' I. 

:. . . agai. . ns t ' exis. t ing.'*,4 [QC. . . ' '. . : , .. . . . . .... . i " : . .. Octo0berr 1987 . :':RC0Oi'!i .:?: ',4.. . . . 

I-"nitial Conditions Precedent met Nvme 97 UADTNAI 
motve prpre, 
 Deeme 
 197 AAR/E/

" :, Design drawings,-speciffications ' :Construction of4 worsho extent : J i. : : : : ,-: 
cotac'reae( n Isue 
' ,. and preliminary contract documents Deeme, 1987 TAAAR U< A
.. !": :-"-

Lis ? '  :-:. : f-or..constructionof tol and of Mbeya iwor'k-i ...- • :. i : 4':,.i . , •workshop 


eqimn peae 
 Dcme 1987 TAR/
s hop coplte. :Bills io'f ua 
... i.tl !es and s pecilfi ca t ions. prepared..ovmer: 8 RTAZAA ::: ID/ .:;i:i

!:::. ,for building:: Items reurn Noemer19... A D/ .A 

"F n n i l T A contracted • .:. 
"ii-. t hrough work order . .. :i ' . T.AZARA/USAI /
 

oficatons•fo-procuementfnew AZARA/uSAID/:4:i .i
i.'i..:. :3200: tip locomotifves coml ie ted .L I- .' '.No vember 1i98 7:: RcMO).I:!'Ii ' :: "• ';;.,:: :~:J 

.F T P f 0or a . 1.ayY anagqe I a IL . .. T.. ZaA RCMO0/ ,: 
, .- services: closed December 1987 USAI 

:." FQ/IFB for FX Items for Mbeya. '' .i:: Ti ::/AZARA/USAID/ 

,..-:. •-ubMittq .dnd s=ervices begun , D.:ecember 1967g. ,..: /RC 

h '.i Lis t o pa ts, for .G / r p loco- .; - ':' '.• ! ....
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RFQ for 8 new 3200 hp locomotives 
 RCMO/USAID/RCO/

prepared 
 December 1987 TAZARA
 

Selection process for long-term 
 USAID/Tanzania/

partlcipants by TAZARA begins 
 December L987 TAZARA
 

RdFQ foc new 3200 hp locomotives 
 USA D/RCO/RCMO/

advertsed it U.S. January 198 ... ARA 

°*.,YQI}B fmc 1-, :s MbeyaLr or TAA ",, /R_,Mwor'<shoo >ivez-.m.med January 1983 JS.-[ 

P c - InaA.......shnca USArD/TANZA
"stance !A con. -a c d January 1988 TAZARARCO 

Evaiua:Lon )f [roposals for rail
"ay/ ,ze:io serv:ces January 1988 
 TAZARA/RCO/USArD 

Reques: for cs: rosais from 

selected firms for raIlway

manaae.a1 services 
 February 1988 TA7ARA/RCO/USAID
 

*rocoscis :eoe iveo f. suppIy of T..,RA/RCC/

ne; 320 h, L~como es February 1985 UER CR..-, 

Megc 3 .-1 CO"aga ,-a E a.. f-rr wav D e S
nanpemtaj 2e:":ces rornpeted March 1988 TA:A7AiRCO/USALD 

Contract e: zr -'X it for TAZARA/RCO/

Mteya wcrksnm March 1988 RCMO/USALD 

List or forLas '3>, rupo .... A RC.,
locomotIves pCenared March 1988 RCMO/USAID
 

Financ La I romlete first work
 
order and e dings
ri iw with 
TAZARA April 1988 T"Z"RA/USAID/IQC 

Contract for raiwjay uanagertal
services 3 war ed April 1988 TAZARA/RCO/USAID 

Contract for S'orl' of 3 new RC.11T AR.CC...

3200 nn iocomotives awarded 
 April 1988 USAID
 

L0oc 0mo t y eninee rr2 ves at
 
Mbeya undor >oconmtive su ply
 
con C: 
 April 1988 .C,IC/RCO 

On-the--b t nainang beglns at 
Mb April 1988 Contractor/TAZARA 

RFQ for purchase of GE'Krupp RCMO/RCO/

locomotive spare parts prepared 
 April 1988 TAZARA/USAID
 

http:manaae.a1
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r i v n c o n-.. 
 -' 	 .. 4i,. .... i29 8' !' i, i (i) ?~:) : 

Local purchase of Gtraining
 
loequipment 
 May 	1988 TAZARA/RCM
 

Additional work orders prepared

against existing financial'iQC May 1988 RCO/TAZARA
 

Long-term Technical Assistance
 
for Railway Management ServIces
 
arrive In country May 1988 
 USAID/TANZANA
 

*REQ for purchase of GE/Krupp 
 RCO/RCMO

locomotive spare parts advertised 
 May 1988 USAID/TANZAUIA
 

Proposals for 
the supply of GE/Krupp 	 RCO/RCMO/

locomotive spare parts received 
 July 1988 TAZARA/tJSAID
 

- Training advisor develops training

plan, needs assessment and bench 
 Contractor/TAZARA L'
marks 
 July 1988 AID/ TAZANIA
 

Contracts for the supply of 
GE/ 
 RCO/RCMO/
Krupp locomotive spare parts 
 AugUst 1988 TAZARA/USAID

negotiated
 

FFirst set 
of' long-term participants 
 August 1988 :USAID/TANZANIA 

depart for training
 

. Maintenance procedure plans

developed 
 September 1988 Contractor/TAZARA
 

Short-term partLcipant training

begins 
 September 1988 Contractor/TAZARA
 

inventory and production systems

developed 
 September 1988 Contract"or/TAZARA
 

* 	Financial IQC assisting Finance
 
Department computerized 
Its systems Aug 88-July 89 Contractor/TAZARA
 

*Short-term consultant develops plan

~~~~~~~~~o~~~~~~1gen : Ig rt-evcu-Tv188 Cn:cOIAZARA, 

*FX Items for Mbeya workshop RCMO/TAZARA/deiiveced 
 Aug- Nov 1988 USAID
 

* 	Transport Economist and Tariff
 
Expert review TAZARA's traffic Septemberand 	provide assistance 
 1988-1989 Contractor/TAZARA
 

*GE/Krupp locomotive spare parts 
 TAZARA!RCMO/
delivered 
 Sept-Dec 1988 UJSAID
 
3 3 	 , 1,-; 

Construction of Mbeya workshop------------RE/TAZARA/

com~1eted 	 ~~ahrIO rA 	 ni~ 

2 
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Overhaul and CeDair of Gl/Kzupp loco
motives continue with new parts 
 December 1988 	 Contractor/TAZARA


Delivery of 8 new 3200 hD 
 July 1989 	 RCMO/TAZARA/USAID
 

iocomot ives
 

Locomotives outin service 	 August 1989 TAZARA/Contractor
 

First eva1atIon October 1989 	 USAID/vaiuat:tn 
Teami"TAIARA/ 

Contractors 

Remaining Iong-term partIcIpants

depart for training 
 October 1989 	 TAZARA/USAID/
 

TANZAN IA 
Contract award 
.foc supply of add!
tional Ine 3..00 hp lDccmotives
with 20', sDare parts December 1989 	 RCMO/TAZARA
 

Lonq-tern oart:ioants return August 1990 
 TAZARA
 

PSC f1 1:1ai m3qage foe..t:arts Februar.y 1991 TAZARA
 
MMnaS Cment

Iln ra 1nng Ina 2r cess 1988-199i T A A n a tTI
L:Z'RA, "ontractor
 

S 	 .n orocssCtudytour: 1988-1991 ARA1'Ccn ractor 

De Ive1 D- n'e-i 	 aof ddi.inaI 3200 tp 
lc roo '"0 May 1991R 	 PCMC/T %AA 

Luoomot 'vs out In service June 1991 	 TAZARA,/Contcactor 

Departure of long-term technical
as SistzanIt's June 1991 	 TAZAR/R 'r10 

Remaining long-term partic' pants

return 
 June 199"1 	 TAZARA/USA rD/
 

TAN ZA'ITA
'aa & a u r n u ' I] 1 'JZA .. ' .... 

PACD 
 August 1991 
 USAID .... .A .NA 
Completion Report prepared October 1991 	 USAID/TANZANIA
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3. Shipping 

Because only a feW very large ccnslg:ents of goods
are envisioned, and because 
no U.S. U'ag vessels
presently provide scheduled linec service from theEast Coast c: the United Stares t t"= DOrt of Dar esSalaam, t RCMO and the TAZRA SuSiD:es Manager willwork with AIDthe Office of Procurenm.::,
Trans ?P,Ct atL n c DDI in,Iv - .:i-" SE- . P "Tr AIS) to ..I- :_eDr of1.
 
Induc n . .v -roCon -s n ,10,e -I : 3 . oDa.D1. e s [= th i sIs not aei.......
i .f qn na ality of 
s h io yL3 be d 

4. Recepto and Ut Ill L
 

All comnmod ts 
 1uchosed under the o1ct I 1shipped to bethe port of Oar s Salaam AllaADf Inancede oodso ons lne, to 'AA u7rie: the r owill be cloared f::om customs ,tIn Co 
ct 

nonrr -teirarrival oc ot, The G Manager TAZARA Illacknowiedu; : by letze:r to the -!ec or,USAID/Tan anaL..1, ,f all coedsmonth of receipt A] w th n 1purchased w 3t eauh ADsov e"-ds~it C- mentbe i'urca-sPd.A-rovded undIsand entered into LL be inventoriedthe official orooert-,, fecords of
TAZARA 
 --no-s0htnnSe ?lea rann fom customs.The TAZARA D ,D,' ,' ,3 L: ooks 1ii, titems In the Indentr d dat2 , e wn weru:"-.sed with AJD 
funds . 

6.3 Commod :ocrte:-Lt n, e SC:' -'ule 

The schedule below refe-L ao the number of days afterthe signing theof Grant Agreement: 

Ac-Lion aari7. d Numoer of Days After
Grant Agreement is Signed 

TAZARA deve.op, Icatlons
foc Dracure-tr o -he new 3200
 
n O C U2 c r'- 9 0
 

RFQ for 32103,.r0s 'D locomot 
prep a r n '\ 2.A Ilrn heL o f theRCMO 

1201 

RPQ :c e,,; CC 'locomotIves
adverti L o.5. 

1401 

Bids received for supply of 
the new3200 hp locomotives 

180
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Contract awarded for the supply of 
the new 3200 ip locomotives 200 

Delivery of the laew 3200 hp 
locomotives; 380-600
 

List of pa r t ! r ( U rupp 
locorlotiV, prepared 220 

RFQ fa " the prrha-e of the GE Krupp 
locomot i vos spare parts prepared 240 

RFQ f or the i t -lia a) of the GI_-. Krupp 
1oconra v Ia ,' parts aivertised 260 

Quot ati ons fa-or f-te c t of the GEupply 

Krupp Io a m, il , "pare parts received 300
 

Contrac t-S fur1 tjhe suipl OFa the GE 
Krupp I ( t <.,re pa2I s c,),pl ted 340 

t,G" Kruttpp; A a.P , spa par--,
 
deli viar 400-480
 

Blueprintq and specifications for 
construct ion coritract for Mbeya 
worksiop covip.i ated 90 

Con st r titi ail con t rac t prepared and 
i 0 sued 120 

Construct ion of workshop at IMbeya
complet ed 480 

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

RFP/ FP, for FX items for lbeya 
workshop 140
 

Contract let for FX items for Nlbeya 
workshop 200 

FX itets 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. 
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6.4 Contractina and Methods off FInancina 

A review of TAZARA operations indicates that TAZARA hasthe necessary capabtLlty to ca.-.: out project procurement
actions. :: 1 direct U.S. supiJ ers1imaKe payment :ofor all major procurement actions. The Initer-governmental
agreement be- ween salnzanla and Zambia establishing TAZARA 
explicItly emcowerf-. as a corporate body to act as agent
off the two governments in all matters rzIa ingao zie
railroad. TAZARA reffote, fuliy uhot!ed to enter 
Into any conractua or pr~curemen:meated ageesmen-s -oIts ocoeratLs. Gcener3al L;,is -: uErocurm e f 
agent; nowev, h a -as de;3,-d tans autho I t t e 
SupplIes M3qer a-d a Tender C mtteet he 
procurement goods serC al and e ces. ZA'R, has
procured tol ing stock, suppls, eund se vices
 
from loc and ove[se as sun lers. TAZ4ARA "1.1i, use the 
same procedures, modified a7c rdi0cT ur' reglatins rl
where necessary, for Orolct -ocrement T.e o E1L 
Institutional and aidminisurati.,- arangements wthinTAZARA are sufflclent to enable .ARA to expedItously 
manage a larqe procurement of diesel locomotives, soare 
parts rand related managerlal tebzi cal. serv.rs.,-e . 

ThIs method Df TAZARA using7 rS cwn c-rocedures modifled to 
comply with HE !I, combined .with dlc avment AID,
c by
conforms to USAID/Tazania s current. polIes on program
financing and implementation. -able 8 below outlines the

methods of Imlementatlon and fLnancLng for project
activities•
 

METHOD CF F L EI,, I. , IF7N.A, IC NG 

CATEGORY IMPL EMENTAT: ON ,ETHOD FINANCING wETHOD 

I. Procurement of TAZARA, HB i Contract Direct Letter of 
locomotives, 20% 
 Commitment by

spares and 36 pm of AID/W
engineering technical
 
ass is t ance 

orwok-g 1 C;ocure::czuatact wirect:LZ~ Z"C'-L,ueosec-C6 or 
shop tools and Commitment by
equipment 
 AID/W
 

3. Procurement of spare TAZARA, HB 11 Contract Direct Letter of 
parts for C-,Kruo Commitment b'r

locomo t S A D,, W 

4. Procurement oL TAZARA, HB 11 Contract Direct Lecter of 
construct I- n/w!c - Comml tment by
shop equipment 
 AID/W
 



Procurement of""'~ TAZARA, HB 11 
bmanagerial, technical 

Contract Direct Payment to 
.'''''Con :~~"" tracto by 

"'y' 

S'6. 

----.--

'Procuremient of short-
term .technical:, 

-- ass-istance-f-or---
finance department 

IQC Work Order, AI D r amn.to' 

Direct Contract (REDSOI/ .Contrac'tor by '"""'' 

ESA' -co'r 'cting-of-fic er)-USAkID/Tanzna ''~ 

~ .or RFMC 

7.Long/shpr' term 
U.S. training 

USAID/Tanzan'a: 
PIO/P, 'STAID/WASH 

Direc.t P'ayment by
'AID/W~-.-~~ 

K 8. Short -term,in-
country training 

PIL -TAZARA training, Direct Paymnent byUnit; Contractors ,.USAID/Tanzania 

.9. Other local 
~,procurement 

IIU.S. 

TAZARA,,HB 11 Direct 
TAZARA procurement 
using both TAZARAI and 

fund's 

~or RFMC 

;Direct Payment by 
USAID/Tanzanja or 
direct,.paymnt' 

, ith_'TA'ZARA"'s own 
~funds 

A. Technical Assistance 
i "4 

? 

Four contract mechanisms will be used to implement the~technical 
assistance components of the project. 
The 'Requests for Proposals for the new diesel. electric .

locomotives'will"incl'ude 36 person-mionths of long-term technicalse'rvices anid 9 person-months of short term services (in additionto the normnal, '-we'ek per locomotive typically. supplied 'by .manufacturers). [The consultant will begin work at' the Mbeya"workshop prior to the arrival of the loooie, aot6"months
after signing the grant. Similarly, the contract. for spareparts will include'48 person-months of technical services. 

. 

The '42 person-months of fi'nancial and, data .- rocessing te'chnical
assistance will be provided "through 'an'.IQC 'currntly, in placewith RFMC/Nairobi. -Approximately .12 work oirders wil' 'be 'issuedduring 'the' project (prepared by 'th'e, REDSO/ESA'contrating office
and RFMC) The first will,be 'issued 'About 90" days'aft'er .thegrant agreement' i's s'igned" and 'services" are expected~ito begin by-January 1988., A work plan 'wi'11'be submitted,:by the IQC 3,0 days
after a contract is signed with them., 

. 

" "'To procure the services~of A,rai'lwayImanagement.firm, a'Request ' 

for Technical, Proposals, will be, prepared and published' 3 daysafter signing the grant agreement P"1roposals 'wi' -beevalu'ated 
and a contract neg'otiated 4anidsigned 8 -months. -after si'gning thegrant. The long-term railway operations maniager '(36 pm"-total")'"
will Arrive 9 months after, signing ,the grant. , She /he. wil "1colaboatewith TAZARA to develop 'a work -plan and'. schedcule fEorthe short-'term technIcal assistance.' ,Although the PP team 'anid'TAZARA,have preliminarily identified .areas where short-term 

.> 

' 

"'"~. 

''-'''L'x 

.. 
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of work, schedules and other requirements to facilitate the 
short-term technical assistance effort, obviously, the rail systems
management team wil! need to coordinate some activities with the
 
locomotive specialist at Mb'eya (e.g., mechan ical engineering).
 

The 42 person-months of financial and data processing technical
 
assistance will be pr-ovided under the contract 
 with the railway
managemer: firm. The first will be issued about 90 days after the 
grant agreement is signed and services are expected to begin by
January 1988. A work plan will be submitted by che iQC 30 days
after a :on Lrract s iF .;ii:h cnhe . 

Finally, nhe project .,iL fund Lne cull-time services of an
 
accouna2 (from Within the SADCC region) to help TAZARA
 
operatiotalize its accounting The will
new system. accountant be
 
primarily operational, but will also assist other technical
 
advisors in such areas as training needs identification and 
implementing an effective cost 
accounting system. The accountant
 
will be employed on a PSC for 3 years. 

B. Trai.ins 

TAZARA's Chief Taining Officer, under the direction of the Deputy

General manager, ,il be the primary implementing officer for the
 
training :omp )eent (see Annex G).
 

''t3. Parric' Selection 

a) in se' c- :anagement" training: All mid- and upper-level
 
managers An TAWAA will receive this training.
 

b) Parti:zan uraining: long- and short-term -:,artici pants will be 
nominate! n' TAZARA after approval Af the TAZARA Selection
 
Administration Committee :n accordance with traininu 
 plans and

criteria established by Montn 6 ofit e project. Alf nominations
 
for tral-ingn will be sunoecr no AiD Dencurrence.
 

c) Study tours: stud,, tours for staff members will be recommended 
by super.isors in the Mecnanical Engineering Department in 
conformi:v to plans and criteria established by Month 6 of the 
project.
 

4. Procrement 

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

5. Log act >:ai support 

TAZARA w '1 .rovid. oft.ices, classrooms, storage facilities and
boarding and tuansportation for in-country training. The railway
management contractor will be responsible for short-term housing
and all overseas transportation arrangements. 



6 -4 C~ofsera'tiorn or, SmaJW11TD.sadvantaged andWoe"f'irms,"&-Gra'v, Amendmerit.)JmnOwe wd 
< 

Consideration has been: given -to the potential :Involvement''of,firms and. organizations '.cov.ered_ by the Gra-4 -y Amenidment.. -
Gent-h e-natcur- of ,thde- contracting :activit-ies b4becarried out. in'h.1plmnain of this proj'ect" i.e.,.procurement of loooie 'ad eaed.saeparts, andtechnical services f'roma very limited specialty f~ield, it"is,not likcely that any~ Ut.S. firm able 'to provide, thecommodities or services would qualify for _a set-aside.under Section. 8a of the Small Bu.siness Act . ,Thelocomotives and spare parts are available from only alimited number of Identifiable sources. The capabilitiesof a railway management firm will~be required to providespecialized technical assistance. The financial serviceswill be obtalned through an Indefinite Quantity Contract *.already In effect t~o serve the needs of AID programs inEast and Soutnern Africa. 

-

It is possible, however, that firms and organizations
portion of the managerial and training services that wl 
be included in the technical assistance package. Whien theRFP Is developed, a special' emphasis will be placed onitheparticipat~ion of such entities. Both the R.FP and thesynopsis to be pubhlshed in the Commerce Busine ss Daily'will contain a provision which encourages the .participation of such entiesadtaes clearly that, .all other faczors being equal-, the extent of theirparticipation may become a deciding factor 'for award. 

6.5 Prolect Financial Audits ~' 
Periodically during the life of the project,USAID/Tarizania and/or RFMC'/Nairobi will arra.nge, to issuework orders ",: a certified public accout inrg-Cp) fi-(to be selected through an rQC) to carry 'out a rin-If edeal.review of the dollar and local currency~ accounts underitheproject for all contracts and the Implemenitati~onauthority. Tte scope of work and work or~der for the' localaccounting firm is limited to finianciLal M es~n~wlbe approved by RFM.C and th~e ContractsOffIce in N~airobi'T..e audit flan'Ings, wozk papecs, ald elr will t~ereviewed by tne same office. R.FMC~~will also e'nsure~that 

L'fC tIO4the audit firm's qualiictijs and perfo'rmance. standardsfor non-federal auditors are met, 
The contractor will conduct the flinancial'revi'ew withproject criteria and requirements 'and th'e performance ofproject entities viz-a-viz 'these crit'eria.'.andrequirements. The terms of reference will 'Includesemi-annual auditing of activities with, r~sul'tIng~reportssubmitted to USAID's Project Manager. Thes~e report~s~wil11 

,. & 

j 
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be-shared with the TAZARA Project Coordinator and other
 
project entities, as appropriate. Solicitaticn and award

of the work order is expected to be handled by RFMC and
 
the REDSO/ESA Contracting Officer, since proposals 
are

expected from firms whose representatives are primarily

present in Tanzania, Kenya and elsewhere in East and
 
Southern Africa.
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Two project evaluations, an interim one-in August 1989 and 
a 'final evaluation at the completion of the project in July
1991.
 

management specialist (contract), railway.engineer(contract), transport economist (contract),, commodity
management officer (AID), 
and a-project development officer
(AI'D). In addition, TAZARA will provide the services of
appropriate personnel to 
serve on the evaluation teams(e.g., 
mechanical engineer, planning.officer). 
 The Project
Committee and the USAID/Tanzania Project Manager will.
provide all necessary documentation and data required by the
team. 
 The project budget includes $100,000 for the two
evaluations.
 

The first evaluation will focus on the verification of
traffic demand trends 
In comparison to 
current forecasts.
This review will help determine the number of new diesel
locomotives needed 
to cover demand through 1993. 
 At the
time of 
PP design, existing forecasts Indicate a need to
procure 17 
new locomotives to 
meet 1993 traffic levels.
Eight of 
these will purchased immediately after 
the Grant
Agreement is signed in 1988, 
and the remaining nine will' be
ordered in 1989, pendinq verification of traffic trends.
The 1989 evaluation will also assess TAZARA's performance in
establlnhing reliable and accurate cost data and the, ofuse
this data to set appropriate tarriff therates. Thirdly,interim evaluation will review progress toward achieving 
the
outputs established for 
the project, particularly but not
limited to an assessment of
a result of training and 
Increased staff capabilities as
technical assistance provided under
the project as well as changes in staffing levels achievedby TAZARA. 
A condition precedent to the disbursement offunds 
for the second tranche of nine locomotives will be
included In 
the Grant:Agreement requiring specific actionson the part of 
TAZARA regarding the recruitmentof qualifiedstaff as. well as the recording of accurate cost data -uponwhich to base tariff rates. 

The Interim evaiuation will also cover -implementation

matters such as the timeliness of delivery,of project
commodities, the quality of 
technical assistance andtraining and progress toward Increasing productivity atworkshops. To 
the extent possible, objective project
performance indicators, such as 
turnaround time and
locomotive availability, will 
be reviewed (based on TAZARA's
data and actual observations by the 'evaluation team),although It may only be 
possible to assess trends'at this
point.
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The final evaluation Is scheduled shortly before the 
PACD.

This evaluatjon wll cevLew all 
aspects of the
implementation and 
 ipact of '-he project and the findingsand recommendations will 
 A-Dsbe no ;co,_uIted 
evaluation system in ordeE 
to share ert i.nent lessons
learned In addition to rjoeating assessments Included intho rirst evaluatin, 
 -hefinal evaluation will document 
the
 
impact of tne 
pcoet by measuring changes in locomotive
availability, carryinq Cac..y, manacemen. 
systems
Improvements, ,andmaLntenanc 
 Aiough parts
Uapabii a:
the evaluaztion w 1-, e :wc)ew ha 3 qe.oaccountIng (ata, enea?rI2,v I emratsI mnaeme :t,indicators such as average I.ocomotive a i1a 1lD ,, ave- ageturnaround time of wagons ,uCredaid th.e.. e uec :c servicelocomotives will 
be directly measurable and can be used as
 surrogate measures 
of iiprovement In related areas such as management and staff development. 



-102

8.0 CONDITIONS PRECEDENT, COVENANTS, AND NEGOTIATED STATUS
 

8.1 Conditions-Precedent
 

----~ o..-to.a y-disb rs m nt .-und r -h -g a t .,except-_--
for planned pre-implementation technical assistance 
related to the procurement contractor, and prior to . 
the issuance of any commitment' documents under the 
Project Agreement, the Grantee shall furnish in form 
and substance satisfactory to AID evidence that: (i) 
TAZARA has formally designated an individual at 
TAZARA who will be Project Coordinator, oversee 
project activities and chair Project Committee 
meetings; and (ii) the Project Committee has been 
established, with membership from USAID/Tanzania, 
REDSO/ESA, TAZARA staff and representatives from the 
rail management contract firm and the firm providing 
long-term assistance in locomotive maintenance, and. 
has 	held an initial meeting.
 

2. 	 Prior to disbursement of funds under the Grant. to 
construct a workshop extension at Mbeya! or to the 
issuance by AID of commitment documentation with 
respect thereto, the Grantee will provide, in form 
and substance satisfactory to AID, plans and 
specifications, architectural drawings, cost - . a 
estimates and bidding documents for the construction.
 

3. 	 Prior to disbursement of funds for the procurement of 
the second tranche of nine locomotives or to the 
issuance by AID of any commitment documentation with 
respect thereto, the Grantee will provide in form and 
substance satisfactory to AID: 

a) Evidence that the TAZARA tariff structure is
 
adequate to cover operating costs and anticipated 
recurrent costs and to generate a profit to the 
Authority, or that a proposal has been accepted 

' 

to' 
revise the tariff structure, taking into account the 
recommendations following from the technical 
assistance financed by the Project;'
 

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

*: . !.'.
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8.2 Covenants
 

1. The Grantee will covenant that during the life o the
project and for 
a period of 3 years Immediately/

thereafter, TAZARA will, udless otherwise agreed to 
by


____AID 
 in writing', an reevfo~t rei gn 
-e xcha-nge earnings an amount equivalent Ito,not less
than US$500,000 for the purchase of locomotive space
parts for repair and maintenance of all locomotives 
in
the fleet.
 

2. 
The Grantee will covenant that it will identify a
 
counterpart for each project-funded consultan-t

(whether long- or short-term) who will 
have assumed,

duty prior to 
the arrival of the consultant, and that
the counterpart willbe assigned on a full-time basis
 
to work with the consultant during the period of the
 
assignment.
 

3. The Grantee will covenant that 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 received fo'r 
a period of not less than
2 years for every year of training provided up to the
limits 
set by TAZARA's bonding agreement, unless AID
otherwise agrees in writing. 
TAZARA will cequire each
trainee selected to 
sign a written commitment to this

effect prior to the commencement of training.
 

4. The Grantee will covenant 
that all spare parts o
diesel electric locomotives will be used to repair 
and
maintain locomotives on an as-needed basis regardless
of whether the locomotives are assigned to Tanzania or
 
Zambia.
 

8.4 Negotiating Status
 

Representatives of TAZARA have worked closely with USAIDIn developing this project. They are fully In accord with
the project components as well as the impl-amnntation

a-angements. TARA-A as ac Cpted ia inciple all ..L,.econditions and covenants be
to included in the Proj.ct.Grant Agreement. TAZARA has also 
provided assurance that

ics requisite contribution would be forthcoming in a
 prompt and timely fashion by Including TAZARA's
 
contributions to the project In Its 1987/88 budget.budget was recently approved by TAZARA's Board 

That 
Directors at Its regular quarterly meeting 

of 
In June 1987.Through their representatives on the Board of Directors,


the Governments of Zambia and Tanzania have approved the
 
pro ject . 
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USAID/TanzaniJa and USAID/Zimnbabw.e Ifre~ no osa
signing ah 
st

egional 7-fansport Developmen- - Dar es Salaamn'Corridor Pfojc '3LJEII: AgErlee-riz JimrediLa teiy af ter thesigniacr of the USA7D/Z1Lmbabwe Director's, au'thor Ization,fece~t of :l .fc4OI1- do :. c.sc 0 Ica ion procee.d. 
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Pt~ .Ti~~.. ..TYC/ /2 

Mrs. Allison B. Hlerrick,' O ICA LE 	 .-

Director,............................................
 

Southern Africa Regional Programme,-
United States Agency for -

International Development 	 -

{.I Pascol Avenue 	 ' 

P.O. Box' 3340 I. RiI 
HARARE - ZIMBABWE &-w.---A 

Dear Madam,
 

REQUEST FOR ASSISTANCE IN IMPLEMEITING PROJECT 
UNDER THE TEN YEAR DEVELOPMENT PLAN FOR TANZANIA 

ZA14BIA RAILWAY AUTHORITY (TAZARA) 

The governments of the United Republic of Tanzania and thp 	 < 

Republic of Zambia wish to note' with great pleasure the 'interest 'the, 
Jnited Stater- i~f Amr!.'a hat; taken during Ihe! SADCC Con fz 'hnd '-" 

_.nBotswana, i)cberone dnd :he follow up a~t the 'TAZARA arn~ua c 
Conference held on 13th - 14th February 1987 and subsequenc follow," 
tipdiocussions held between youir AID' repre~entatives. and TA7ARA' 
in solving TAZARA's operational and Managerial problems. 

My Government has noted with great satisfacticn your 'participon 
tion and is'most grateful for the' interest' you have. exressedin"' 
offering assistance in implementing the following projects: 

ME: I.	Locomotives, Spareparts, Tools and'Equipmuent for -
Workshops.''''' " / 

GM: 1 	technical Assistance and Training. ' 

We are now therefore reqetn you to favour us wi th-a. '' 

financial' assistance for the above projects. iAs part of a muILdl'tiuti 
cnribution, your participation willigreatly ihn ARAsabii~
 

cu pvuv'id:ucvic.:z to tht: land lo,1r Ptnintriesm with in tho SADCC" 
3'-'-" 4 regionu. 'icI 

Ice'TAZARA S is, jointly'owned-by Tanzania and Zamibia, a' ri iii i 
eq4 s ha been addressed toyour- e'steemed'governmen~t by th 

ooenetof the Republic of Zambia. 	 I I~ "---'~ 
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ST'iC7 A'P)'IT.1TIAL. "ONFUSION IN,PP9JECT ACC.OUING'J(Irt 1~ST5 BTII 1P1151j'JOJM~B ELLrA Ar 1 JT'.UAI DIW
1'INYFRSTP!rP5 .T1rEMI3S tO!: INTEItJDS TO TI4EA ACHuiAcI'1!I1'"I~ AS?~.~i'.!~A?. 0J':1Ci, "INCL JDTN1 SFPAAT1r HPoj.Cn,
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'90ORFVER, CARETHAT SH'OULDTI'E TA GRANT BF TA'EN.1~U DrRFCT ASSISTANCTO TO UNCTAD DOES NOT1~STANDARD H PROHIBITED PiOV IDEWITH THE RZflIONAL COUNTRIES-PROGRAM,, AS ISA LEGAL OPIN!0 1PRYP~ApRFI BY THE RLA SHOULD BE ANNEXED TO 'THE PP
*,I'1N THE RELE7ANT
NDER FACTS AND DEMONSTRATING ?ULLTTHE PRO;JECT THATAS DESIGNED;WILL DIRECTNOT BE PROVIDED AID ASSISTANCE* ISSUE TO TFE PROHIBITEDOF THZ PROfHIBITED COUNTRIES- THECOUNTRIES SHOULDDISCUSSED IN THE SYNOPSIS CA3LE FOR EACH 

ALSO BE 
ACTIVITY. 

-~~, CDONOROFLD COORDINATIONBAN RFSPONIL.I ILIT , - ALTHOUGH TIHISTH Z MV, ki r IS BASTIr.LLNORTF ERI APP ~TISI S!IJULD E137h THAT 
C r 

.1I. PID'TDOCrJMEITS AID RF-juIRMEJTS AR1 'RT:ILT-
44 

BY IARP ENGINFER 'RLAIS FTPECTING ADIQO ENGI.NERS.TO MANAGE AND TP.! 'ORLD 3ANrOF CONSTRUCTION 
',THIS WILL 

FINJANCEREQUIRE CLOSE MONITOP'IN"A'E ANDFOR SUPERVISIOTH? NORTrFRPi -CORRIDORDESPITE A StIGGESTION BT AFRITR/ENG TEAT AID ASV1
 
AS ,A W~HOLE. 

4RESPONSIPILITT 


O,YEPALL PROJECT 
FOR THIS FUNCTION ON 'THE PORTION OP' THEWHICH WE4AREFINANCING, THE CHATRMA14 SA

NO COMPELLING REASON TO DISTURB THE ARRANGFMENTS-MADE
TH? WORLD RANF FOR 2YA&E WORK 
' 0THIS ALTERATION AN, I CONS TRUCTIONWOUILD COST SUJP:R,,~,'.ot, AN ID ZD AID MO0RE, c1OULDLAT ?)OJ EyT COMPL~TIT'8L : 7 T I 'd ~ D r~ A TDEEED A~ ~ ATO BE UNECESSART'14.J4~'A - 4U.S. 1N VIEW OF TE-PO"OEIQC FIRMDOCUMFIITS TO REVIEw UEOPREPARED BY Till SPE'ciyIC'ATIONS AND DIDBANK-FINANCED ,FIRM.
MUTI-DONOR AS AEFFORT, ASSURANCENS MUST B OGTFO 
TE
 

UJNCLASS IFIED 
- ,. TATY 61Z?5 

http:SUJP:R,,~,'.ot
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DONORS THAT THEIR PLFDGED INPUTS WILL 'BE DELIVERED ON 

.. 

. 

ME BUT THE PP SOULD ALSO STATE, WITHSUPPORTING 
'FC'THAT WE HAVE REASONABLE ASSURANCES PRIOR TO 

OBLIaASION ITHAT OTHER DONOR AID WILL 'BE.FORTHCOMING IN A 
TIMEL T MANER. BANK AND GOM ARE IN BEST POSITION TO 

,~ ~ ~IE CP''PRIs I IR TO DISR3£RSNT MWTCA ZiBE?:USSN:SOD 

.:..i j1 SA THDPIORTO ISURSMEN CNCBEUD ASES...,O.Y 

. . .. ' C09PR ATS:O THIST MAT E R.c N H ~ . A I N L :. 0 , T~!'£ A L?:"'/ 

S"..7 PO..N C HP ON' DEIGN -. ER DISCUSSION WITH. '
rdH.is N'Pr SOHT E ARE PROCEEDING WITHMIMCN HELP ON 

' DPRTAR TION OFBID DOCUMENTS ANDR . WOULD APPRECIATE
CAt*-D>40V FROM' SARP TO EXPEDITE PROCESSING OF WOR'C' 

.. OR7F. 'ALSO AFR/TR/.FN'IG IS EXPLORING. POSSIBILITT OF 
,SPTDING FNGIN,HWI TH PORT CONSTRUCTION EXPERISNCE .INJ' 
MIP-JUNE ' PPMETp OEAM. 

,T .... GOM-GOT AGR-EMNT - WHAT IS STATUS OF GOM-GOT 
AGREEMENT ON THE AUTONOMOUS USE OF PORT FACILITIFS AT' 

* DAR, SIMILAR TO AGREEMENT WITH. ZAMBIA?. MISSION SHOUJLD 
CFECK TO IFTERMINF W' THER TIS AGEEMENT WILL BS.flE ' -
PT 'THE TIME T , PP IS COMPLETED. WORLD"BANK EAST AFRICA 
T'RANSPORT OFFICE PREDICTS A JUNF SIGNING OF GOM-GOT 
AGRi.MENT, BUT THIS SHOULD BE MONITOREDMCLOSELYBr THE 
HtISSION' AND DESCRIBED IN TH PP, INCLUDING ASSESSMF'NT'OF 

II'"OW MUC AUTONOM "MALAWIWILL HAVE. SINCE A SUCCESSFUL :* GOM-GOT AGREEMENT ON PORT FACILITIES IS,ONE OF THE MAJOR 
PILLAPS ON WHICH THE ECONOMIC RATIONALE OF THE OVERALL

~OTHERN CORRIDOR CONCEPT REST3, THE PP MUST STATE' THE
,ii'SASIS FOR ASSURANCES THAT THE GOM-GOT PORT AGREEMENT '' 

* WILL BZ;SUCFSSFULLY REACFED AND SIGNED WITHIN A 

. " 

,ii: 

:' ' 

1 

* REASONABLt TIME PERIOD WHICH WILL NOT ADVERSELY AFFECT
THE PROJECT'S IMPLEMENTATION SCHEDULE. FURTHERMORF, 'IF
TFIE GOM-GOT PORT AGREEMENT IS NOT SIGNED BY THE TIME .OUR.
PPOJECT IS OTH'!R'dISE READT TO 3- OBLIGATED," A CONJDITION 

PREDENTPr DISB!JRSEMENT 'dILL 3.7 MADE PART OF Ti-,~:r
AGRFEMFPJT, REQUIRING A SATISFACTORY PORT AGREEMENT .

BET-WEEN TFS TWO GOVERNMENTS. 

U-F. MISSION RESPONSIBILITY - COMMITTEE CONSENSUS,'
* SUPPORTED BY CHAIRMAN, WAS THAT QUESTION OF MISSION VSREGIONAL 'MANAGEMENT RISPONSIBILITY IS A MATTER To BE 

DECIDED FOR EACH PROJECT"ON A CASE-BY-CASE BASIS. IN.9
MALAWI NORTHERN CORRIDOR PROJECT, 'THE COMMITTFE AGREED
THAT CIRCUMSTANCES SUPPORT GIVING USAID/MALAWI OVERALL.
MANAGTMF'4T RZS?Of4Sl~lLlTr, 'dITa ONGOING HELP FR-.- 2APA.47) REDSO At5 NJ FD. PP Sv(nTir* FFL!C THI'~C~C

* ALONG WITH! A TULL F.'%PLAflATIO1 OF. THYE DIVISION OF LA?LUh 
I~AMONG AID MANAGEMENT ENTITIES.' 'SINCE PROJECT APPROVAL

AND IMPLEMENTATION AUTHORITY YOR THE SAR? PROGRAM IS
FORMALLT DFLEGATED TO THE DIRECTOR OF USAID/ZIMBAB'iE, AREPEFLYGATION ?Y U3AID/7 TO LSAID/MALA'I WOUfLD PE 
IIFQuiREr. '' '" 

- .FINAL TECHN4ICAL DFSI14 AND COST ESTIMATE -SINCFTH.' OVEFRALL 7INAL DESIGN ANDn'RUDCFT'TOR MALAWI COFRIPUJFARY BEING PO'!E BY GFRMAN FIRM' OF GITEC AND WILL NOT 3E 

I4'I I. r T I 



UNLAS FE STTE 1661,51 

OPTON'SCAN OSTS.% ' ;NICL AFECT SBTANTI:ALL -N 

- UNCLAN SSISFIE ?TG5 MA SATARDE tE 
S SI17NIFICAN'T ABOVE EARLIER ESTPIMATES (ACCORDING TO 

-NOT A~DPEHAP:SFLATER,: :: R, BNTOIORE,,E::JDOF, JUN. OHBANK'SDEAST AFRICA TRANSPORT DIVISION), THE PP Mt
 
BTJWIT SOE:lL P BML H' R ASEDOINVio :OiA
SROJLP~N~R.E~~T THE LATEST AVAILABLE TECHNICAL AN' 

TAMO,NIAL EStI. HLLONE, iNE CA 4 '
 
4 ~ , :''PMAXIMUMAR IS' TAKEN 'ACCOUNTCOST' INFORMATION INTO AND 'SP0ULD 

MA INTAINS'C 14ES CoQJDINATION WITH WORLD BANK. AND GOM ON 
* X-- -C.POPTSETION AFFET COST SUBTANIALLOF:VSDTFH MATT R OF TH'q CONSTRUCTION DESIGN"IAND COST 

ESTSPlCnIMATq' ES' BLL OF REPRED:BANTICIATFDECULD.-- INCRFASY-iDi-.UDEENOWIN LIGiTN. THESE T COSTA PA 
n-:04DTHE PAIP ESTIMATP OF DOLS 9.5 MILLION FOR E 

. 

NORTHERN CORRIDOR, 7.4E DOA IN PARA 3 BFLO4 IS WRITTIN 
WITH SOME FLE"I' TO PERMIT AUTHORIZATION OF A
TBILIT 
MAXIMUM AMOIINV lOF/I -L'S 13.5 MILLION, IF NECESSARY, TO 
AVOID TFE IFED FOR AN AMENDED DOA.4 

-- H. PROJECT SELCTION CRITNRIA - CRITRIA OF FA7. OF 
PID WERE aENERALLT A,CCEPTED, BUT SHOULD BE EXPANDED, 

P.FFINED, RA'WEFD AND) REVIEWED PERIODICALLY IN THE CO'JRSF 
OF' SARP D;ISCUSSIONS WITH SATCC. FUTUBFE SYNO"T5 U.2' 

S S7OJ"LD DEMNSRIPO ;T-rF)a~VTISM7 pc, 

-I. INVOLVFMENT OF OTRER AID MISSIONS - RELF7ANT AID 
mISSIONs IN SADOC COUNTRIIES SHOULD BE CONSUTED AT TH~ 4 

~JORMATIVE STAGE OF PROPOSALS FOR FUTURE TRANSPORT
 
i%,*9 CTIVITIIS UNDER THIS' PROJECT.44 

-- J. PROJECT ANALTSES FOP NORTHEFRN' CORRIDOR PP - F 
PROJECT PAPER SHOULtD INCLUDLE FINANCIAL AND 
ADMINISTRATIVE ANALTSES, NOT MENTIONED IN PID OUTLINT OF 

., 

'.STATE
nflUNCLASSIFIED 166125/)Z
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PP REQUTRZMENTS. COSTS ASSOCIATED WITH RFLATIED 
CTIVITI-ES IN TANZkNIA SHOULD BE TAKEN INTO ACCOUNT.
 

ZTJCONOMIC ANALYSIS SHOULD PROVIDE REASONABLE.BASIS FOP
 
ASSUMPTION THAT REDUCTION IN TRANSPORTATION COSTS WILL
 
HAVE A WIDESPREAD IMPACT ON DEVELOPMENT AND GROWTH.
 

AlPRINCIPLErS-STABLISHED IN STATE 74107 ON REGIONAL

MANPOWER IMANAGEMENT PROJECT (MADREC), THE APPR.OPRIATE 
AUTFOR IZD GEOGRAPIC CODE FOR THE NORTFERN CORIDOR. 
PROJCT WOULD BE CODE 9A FOR FOREIGN EXCHANGE COSTS AND 
ANT BNI ICIARTSADCC COUNTRY FOR LOCAL COSTS. HOST
COUNTRY CONTACTING IS CONSIDFROD APPROPRIATE I' VI O: OF : 
MALAWI'S FAVORABLE PAST TECORD IN MANAGING AID-FUNDD 
CONSTRUCTION CO ". . .CTS. 

-- L. 611(E) CEFTIFICATION - THE MISSION 1S REMINFD ')F
TE NEED FOR AA/AFR CONCURRENCE IN THE DIRECTOR'S 631i( 
CERTIFICATION, WHIH IS NOT INCLUDED IN THE DOA. T-IS
CAN4 BE 'ACCOt-?LISFED. BY AN EXCF.ANGF OF CABLE.S. 

M. - APPPOVAL.EE OF INITIAL ENVIRONMENTAL
 
EXAMINATION WILL FOLLOW BT S.PTEL.
 

2. SAflP, AND IN THYI CASE OF THE NORTHERN CORRIDOR 
ACTIVITY, USAI/MALAWI, SHOULD TAKE ACCOUNT OF AROV. 
COMMENTS DURING PREPARATION OF PPS. UNDER NORMAL DOA 
140 PROCEPURFS, DIRECTOR Of USAID/ZIMBABWE, IN CAPACITY 

. .AS DIRECTOR OF SAR, MAY AUTHORIZE THESE TWO PROJECTS . -WrTH REDSO CONCUREN7fCE WHEN DESIGN IS COMPLETFID, WITH 
TEE GRANT AGREEMENT FOR NORTHERN CORRIDOR EXECUTED W.ITH
THF GOVERNMENT OF MALAWI. 
 HOWEVER, IN THIS INSTANCF, IN
VIEW OF OUR DESIRE TO HAVE THESE TWO ACTIVITIES 
AUTFORIZED BT JUNE 30 IF AT ALL POSSIBLE, WE BELIEE
 

TFAT MrSSIDII A?PROVAL WITHOUJT FORMAL REDSO CONCJP.RZ1CE 
IS WARRANTED. THIS EXCEPTION IS BASED ON TRY MISSIN'S 
FUT1 CPPACITT TO RTVITD AND APPROVE THE PROJECTS AND T t.r
EXTFNSIVY REDSO INVOLVEMENT IN THE ECONOMIC ANALTSIS AND 
FNVIPONMT'STAL ASSE5SMENT FOR THE NOP.TH.N CORRIDOR A1ND
T. PARTICIPATION OF AN AID/W OFF.ICER AND TROJFCTPERHAPS AN AID/W PORT ENGINEER ON THE PP TEAM.
 

3. AA/.AFR HEREBT DELEGATES AUTHORITY TO TUF DIRECTOR,

-SAID/ZIMBABWF, TO AUTRORIZE THP NORTHERN CORRIDOR
 
PF.OJZCT IN A4J AmOUNT NOT To 
FTCED DOLS 11.5 MILLION AND
in, REGIONlAL TZO1:!A A53iACE AND TRAINING PROJ PUT
IN AN AMl[UNT NOT T.O FKCE:D DOLS 1.5 MILLION. THESE AD
 
HOC~ DEL!rATIONS OF AUTHORrTY SH{ALL RT FXERCISED ON ALL
THF TERMS AND CONDITIONS OF DOA 140 EXCEPT..FOR THWAMOUNT INI THY CASE OF TH-F NORTHERN CORRIDOR PROJECT AND
THq'REQIIBI'ENT FOR PIEDSO CONCU9RENCE. SHUJLTZ
 

1T 

1NN.1 N 

.Jii.bi~I~bS ' TATF 1415 12 5 
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UNCLASSIID 


(5) ACTION AID-3 INFO AMB/DCM RIF
 

19.3
.0.B275? NLOC: 
~ 	 U 100 	RUEHSB 


C(N: 2131 ',,3DE 	RUVHC #1818 21.32253 
 HO cHGAIZNR UUUuu ZZH 


FM SIVAT ASHDC 
TO 'RUEHSB/AM)MBASSY HARRE IMMDIATE 0674 

INFO RUECNR/AMEMBASST NAIR031 PRIORITY 1082 
9T
 
UNCLAS STATE 241819
 

AIDAC, NAIROBI FOR REDSO/ESA
 

V.0. 12356: N/Ar
 
rAGS: 

SOUTHERN ATRICA REGIONAL TRANSPORT 11 (690-02Z37)
3U;"JLCT: 


?.EI'RENCTS: (A) HARARE 0-1147, (B) STATE 166125 

1. .IEE CLEARED/AMO~VED GC/AFR AND AFR/TR 9/l/66.
 

2. MU.S. ART CORP OFPENGINEERS SUPPORTS EA SCOPING
 
STATEENT.
 

3. 	THIS REFERS TO TEE TECHNICAL ASSISTANCE 0? '"HE 
CTIITYTO BE !UNDED( UNDER (69fZ-0238). 'dHITEMEAD 

NNNN 
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ANNEX D
 

FY 1987 PROJECT STATUTORY~CHECKLISTS
 

5C(.) - COUNTRY CHECKLIST- TANZANIA FY 1987 

'Listed below are statutory criteria applicable generally to FAA, 
funds, and criteria applicable to individual fund sources: 

-,-DleevelIopmien~t-,Ass't.ance-andEconomic--S pp.Q rt.-,FUd' ..--

A. 	GENERAL CRITERIA FOR COUNTRY TANZANIA
 

ELIGIBILITY
 

1. 	 FAA Sec. 481(h)(1); FY 1987 
Continuing Resolution Sec. 526. 
Has it been determined or 
certified to the Congress by 
the President that the 
government of the recipient NO 
country has failed to take 
adequate measures or steps to 
prevent narcotic and psycho
tropic drugs or other 
controlled substances (as 
listed in the schedules in 
section 202 of the 
Comprehensive Drug Abuse and 
Prevention Control Act of 1971) 
which are cultivated, produced 
or processed illicitly, in 
whole or in part, in such 
country or transported through 
such country, from being sold - t 

illegally within the 
jurisdiction of such country to 
United States Government 
personnel or tleir dependents 
or from entering the United 
States unlawfully? 

2. 	 FAA Sec. 481(h)(4). Has the
 
President determined that the
 
recipient country has not taken NO
 
adequate steps to prevent (a)
 
the processing, in whole or in
 
part, in such country of
 
narcotic and psychotropic drugs
 
or other controlled substances,
 
(b) the transportation through
 
such country of narcotic and
 
psychotropic drugs or other
 
controlled substances, and (c)
 
the use of such country as a
 
refuge for illegal drug
 
traffickers?
 



FAA Sec. 620(c). If assistance 
i-s to~<a government, is the 
government liable as ,debtor or 
debtndtoal~S guarantor on any 
"eUScit:izen for 

. 

goods or services furnished or 
oordered where (a) such citizen 
has exhausted available legal- NO, 

not denied or 
4government? 

contested by such 

4. FAA Sec. 620(e)(1). If 

V-U 

: assistance is to a government,ehasit (including government 
-agencies or subdivisions) taken 
any action which has the effect 
~of nationalizing,
expropriating, or otherwise 
seizing ownership:or control of 
property of U.S. citizens or. 
entities beneficially owned by 
them without taking steps to 
discharge its obligations 
toward such citizens or 

. . 

. 

NO 

, 

,. 

-U, 

enti~ties? 

S. FAA Sec. 620(a), 620(f),?
620(DJ; FY 1987. Continuing.. 
Resolution Sec. .51.2. <1s 

Vrecipient country a Communist 
4 ,rtcountry? If so, has the 

President determined that 
assistance to the country is .NO 

.. . 

-

important to the national 
interestsof the United 
States? Will assistance or 

o 

reparations be provided to 
Angola, Cambodia, Cuba, Iraq, 
Syria, Vietniam, Libya, or South 
Yemen? Will assistance: be 
provided to Afghanistan without 
a certification?., ... 

6. FAA Sec. 620(j). Has the 
country permitted, or failed to 
take adequate measures to 
prevent the damage or 
destruction by mob action of. 
U.S. property? 

NO. 

.. 

. 

7. FAA Sec. 620(1), W~as the 
country failed to enter into an 
agreement with OPIC? 

NO 



" Protective Act: of 196,7, as, 
;amended:, Sec.2 S. (a),~7Has th'e" 
conr s' e or-I imnpos'ed any 
penalFty'or sanctionl aga'ins 
"interatinal waters? (b)Y 'If 
so has' any deduction'required 
by -the Fishermen' s"Protective> 

_ ~ 	 --Ac-t---b een:mad~e-2*;, 

9. 	 FAA Sec. 620(q) FY1987 
Conti'nuinR Resolution Sec. S,18.
 
(a) 	Has-the government of the''
 

rcpetcutybeen in 

default for more than six 

months on interest or principal' 

of any AID loIan to the 

country? (b) Has the c6 untry

been in default for more than'
 
one year on interest or'
principal on any U.S. loan
 
under a program,for which the 

appropriation bill ('or

continuing resolution)
 

appropriates fns
 
10. 	 FAA S'ec. 620(s). '1tf' 


contemplated assistance is 
 'Q 

development loan or from
 
Economic Support' Fund, has the 

Administrator taken into 

acc.ount 'the amount o'f foreign

exchange or other resources 


Siwhich 
 the country has spent on 

military equipment? (Reference 

may be made to the annual
 
"'Taking into Considera'tion" 

memno:,"Yes, taken into account
 
'by the Admninistrator at time ~ 
of approval of Agency 'OYB"., 
This approval by the'', 
Adinini8t ra or of the 
Operational Yer ud~get cnb' 

answer during the, fiscal 'Year' 
unless' significant changes in 
circumstances 'occur.) ~,'~~ 

reciien'cautrybilateral debt reachedu 

N
 

-' 

<
 

j' 
-as
NO of April 1987 when a
 

n I 
agreement between th'U.s.'
 
and Tanzania became'ef'fective
 

I 

' 

'' 

Resources spent on military' 
equipm'ent were'taken into.., 
account in the F' 1987 '.Taking'"
into Considertoni memo 
dated November 14, 198 6. 

.,4~ 

'" ' 

' 	 ' 

'''424'U 

' 

' 	 'K' 
'''' ,''f""T 

'~' ''' 
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11. 	 FAA Sec. 620(t). Has the
 
country severed diplomatic 

relations with the United
 
States? If so, have they been
 
resumed and have new bilateral
 
assistance agreements been
 
negotiated and entered into
 
since such resumption?
 

12. 	 FAA Sec. o20(u). What is the 
pay'ment status of the country's
U.N. 	 obligations? If the 
country is in arrears, were 
such avrearags taken into 

account by the :lI 

Administrator in determining 

the current AID Operational 
Year h ,t' (Reference may be 
made- to Eh- Taking into 
Consid,. Ta on Memo.) 

V5. 	 FAA Sec. 620A. Has the 
governmen if the recipient 
counccv aided or abetted, by 
granting sanctuary from 
pr, s," uti-n rn, aav individua 
or group which has committed an 
act Ki(in:vernational terrorism? 

14. 	 ISDCA of 1985 Sec. 552(b). Has
 
the Secretary of State 
determined that the country is 
a high rrrarist threat contry 

fter the. e retarv of 
Transportation has determined,
 
pursuant ': section 111S(e)(2)
 
of the ra l Aviation Act of
 
1958, char in airport in the
 
country us not maintain and 
administer effective security 
mea sure,? 

15. 	 FAA Su cau. Does Lhe country 
')r, 7 on -k o sih of Ire,
r e1,i,- n . i.n- . ,ri n r 

sex, 	to the presence of any
 
officer or employee of the U.S. 
who is present in such country 
to carry out economic 
development programs under the
 
FAA?
 

NO
 

While lanzana was slightly 
in arrears as of September
 
30, 19M36, this was;
 
taken into consideration
 
in the FY 1937 "Taking
 
into Considerat ion" memo
 

dated November 11, 1980. 
Tanzanla was rot. dfl:itiquent
within :he meaninq ofi 
Art:ic ,u19 of the UN Charter. 

NO
 
O
 

NO
 

NO
 



S 

16. 	 FAA Sec. 669, 670. Has the
 
country, after August 3, 1977,
 
delivered or received nuclear
 

enrichment or reprocessing 

equipment, matci;als, or
 
technolo y, without specified
 
arrangement5 or safeguavds? 
Has it transferred a nuclear 
explosive device to a 

or inon-nuciear ,'eapon state, 
such a Yate, either received 
or detonated a nuclear 
explosivc device? (FAA Sec. 
620E 	 pe:m>:s a special waiver 
of Sec. 0 9, Eor Pakistan). 

Sec. 	 670. if the country17. 	 FAA 
is a non-nuclear w.eapon state, 
has it, on or after August 8, 
1985, exported illegally (or 
attempted co export illegally) 
from the United States any 
material, equipaent, or 
technology 
contributo 
ability of 
manufacture 
device? 

which would 
significantly ;o the 
such country to 

a nuciear explosive 

18. 	 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 28, 1981. and failed to 
disassociato itself from the
 
communique issued? If so, has 
the President taken it into 
account? Reference may be made 
to the Taking into Consider
ation cme.) 

19. 	 FY 198 (ta int inpR oPolution 
Sec. 5,40. 

Are any of the Eunds to be used 
for the performance of 
abortions as a method of family 
planning or to motivate or 
coerce any per:son to practice 
abortions? 

NO
 

NO 

While Tanzania was repr'esent:d
 
and failed t:o disasocjate 
itself, this was 
taken into consideration 
by th Admini.- tri ,ra - te 
FY 1987 "Taking into 
Consideration" memo,
 
dated November 14, 1986.
 

NO
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Are any 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? 

NO 

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

1O 

20. FY 1987 Continuing, 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 
St e ri 1 i Z] Ii orn, 

NO 

If 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 directly or throuvh 
referral to or information 
about access to, a broad range 
of family planning methods and 
services? 

N/A 

21. FY 1987 Continuing Resolution, 
Sec. 528. Has the recipient 
country been determined by the 
President to have engaged in a 
consistent pattern of NO 

pol i cy of the Ifni tod States. 

22. FY 1987 Continuing Resolution, 
Sec. Y13. Has the duly elected 
Head of Government of the NO 
country been deposed by 
military coup or decree? 
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. FIUNDING SOP1CF CR1TFI,TA 
COUNTPY FLI IP1 LITY 

FOP 

1. Develoment Assistance 
Country ri teria 

FAA Sec. 11 6, Has the 
Department of State determined 
that this yovernNent has 
engaged in a consistent pattern 
of gross violations of 
internationally recognized 
human Tihts? If so, can it be 
demonstrata d thAt con temoplated 
assistance wiK directly 
ben,,tit the needy 

NO 

2. Economic 
Countrv 

SUplyrtL 
Criteria 

Fund 

FAA Sec. 50.iP. Has it been 
determined that the country has 
engaged in a consistent pattern 
of gross violations of 
internati onally recognized 
hun r hri r: so, has the 
country mane such sigitticant 
ioprovements in its human 
rights recoud than furnishing 
such assistance is in Lh, 
national interest? 

NO 

3. F'Y 1q87 , L it _. . 'r ri 'Lt: [a 
Act. -1I. .1tV,,.j( 
a couLiP i flll-(mit 1)1, y.st esMn; 
repol't-; WC A 'r .,t t id c:; ithor'izcd 

by th , NfA ,f i 111,,) t I )-440 , 
and 'urt ifi, ,t ICti, e'qtcp r(ct by t.yLh 
FY 1987 Su Ipple)!m I l A;t) opC riat . o !i; 
Act, hu(,, cods ni. PLt, to MIcgress.' 

Funds will not be 
obligated until tiere 
requirements are fulfi.]ed. 
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- -. SC(Z) PROJECT CHECK.LIST
 

Listed below are statutory criteria applicable to projects. This section
 
is divided into two Dart-,. Part A includes criteria applicable to all
 
projects. Part B applies to projects funded from specific sources only:

B.1. applies to all projects funded with.Development Assistance loans,

and B. . applies to projects funded from ESF.
 

CROSS REFERENCES: IS COUNTRY
 
CHECXLambi 	 FP~1Y
1987 checklist was
 

TODATE? HAS completed~for Zambia Auction
 
STANDADITEMsupport Prog'arn Tanzania


CTAECKLITEEN 
 FY 1987 checklist is includedCHECLISTBFENin PP.REVIEWED FOR
 
THIS 	PROJECT?
 

A. GENERAL CRITERIA FOR PROJEC7

1. 	 FY 1987 Continuing Resolution, 
Sec. 	523;, FAA Se0c. 634A;, Sec. 

Describe how authorizing and A CN was submitted to 
appropriations committees of Congress on july 229 1987 
Seniate and House have been or The ccngres sTonal 
will be notified concerning the waiting period expired on 
1proJect. 	 August 6 ,without
 

objection.
 
2. 	 FAA Sec. 61()l. Prior to
 

ob-igation in excess of
 
$500,000, will there be (a)
 
engineering, financial or other 
 (a) 	YES
 
plans necessary to carry out(b YE

the assistance and (b) a()YE

reasonably fi rm estimate of the 
cost 	to the U.S. of the
 
assistance?
 

3. 	 FAA Sec. 611o(a)12). If further
 
egislati e act.on is required
 

within recipient country, what No legislation action is
 
is basis for reasonable required inthe recipient
 
expectation that such action country.
 
.. ..F S ~ 1 in Priorto -	 ...willA 	 bec completed) 4,,,. tieri -o 44.... 4 4. 

Permit orderly* accoiiplishment 
Or purpose of th? assistance?
 

e as is a c 4-,: 4 J .4 . j - 44: 4 .. ' 
: 444-444reas -4~nabl 4i444 i.a 4-. th 4 .4 4_I::f:4.< :.ii:~~~i::,~t te o 	 4- t444 4-.4 J4 



4. 	 FAA Sec. 611(b); FY 1.987
 
Continuing Resolution Sec. 501.
 
If for. water or water-related 
. 
land resource construction, has Not a water related
 
project met the standards and.poet

criteria as set forth in the poet

principles, standards, and
 
procedures established pursuant
 
to.the Water,,Resources...Planni-.-n,-.-

Act (42 U.S.C. 1962, et seq.)?

(See AID Handbook 3 for new
 
guidelines.)
 

5. 	 FAA Sec. 611(e). If project is
 
capital assistance (e.g., This project is not
 
construction), and all U.S. basically a capital
 
assistance for it will exceed assistance project. U.S
 
$1 million, has Mission assistance to construct
 
Director certified and Regional facilities will not exceed
 
Assistant Administrator taken $1 million.
 
into consideration the
 
country's capability
 
effectively to maintain and
 
utilize the project?
 

6. 	 FAA Sec. 209. Is project
susceptiU!eto execution as YES. It will be so 
part of regional or executed. Assistance 
multilateral project? If so, 	 will encourage regional

why is project not so executed? traendoransportation
 
Information and conclusiontrdantasptti.
 
whether assistance will
 
encourage regional development
 
programs.
 

7. 	 FAA Sec. 601(a). Information (a) Project will increase the 
and conclusions whether project . flow of international trade 
will encourage efforts of the among SADCC countries and rest 
country to: (a) increase the of the world. 
flow of international trade; (b) It should promote private
(b) foster private initiative initiative and competition,

and competition; and (c) 	 particularly within SADCC
 
encourage development and use region.
 
of cooperatives, and credit
 
unions, and savings and- loan (c) N/A

associations; (d) discourage (d) It will lessen the mono
monopolistic practices; (e) polistic practices of South 
improve technical efficiency of African Railways by provid1ing
industry, agriculture and the landlocked countries of 
commerce; and (f) strengthen SADCC with alternative routes 
free labor unions, to the sea. 

(e) It will improve the~
 
.	 .technical efficiency of TAZARA.,
 

(f) N/A
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8. 	 FAA Sec. 601(b). Information
 
and conclusions on how project 

will encour*age U.S. private 

trade and and investment abroad 

and encourage private . .
 
participation in foreign --


assistance programs (including
 
USE of;private trade channels
 

private enterprise) .
 

9. 	 FAA Sec. 612(b), 636(h); FY
 
1987 Continuing Resolution Sec. 

507. Describe steps taken to 

assure that, to the maximum 

extent possible, the country is 

contributing local currencies 

to meet the cost of contractual
 
and other services, and foreign 

currencies owned by the U.S.
 
are utilized in lieu of dollars.
 

10. 	 FAA Sec. 612(d). Does the U.S.
 
own excess Foreign currency-of 

the country and, if so, what 

arrangements have been made for
 
its release?
 

11. 	 FAA Sec. 601(e).* Will the
 
project utilize competitive
 
selection procedures for the 

awarding of contracts, except
 
where applicable procurement
 
rules allow otherwise?
 

12. 	 FY 1987 Contintuing Resolution
 
Secs. 521,522. If assistance
 
s for the production of any


commodity for export, is the
 
commodity likely to be in
 
surplus on world markets at the 

time 	the resulting kroductive
 
capacity becomes operative, and
 
is such assistance likely to cause
 
substantial injury to U.s. producers
 
of the 	same, similar or competing
 
commodity?
 

U.S. 	suppliers willprovide 

electri locootiveesiesel 


spare parts, tools, equipment,
 
and technical services in
 
support of the project. 
 a
 

. 

TAZARA will provide in local
 
currency the local costsof
 
the Project. The U.S. does
 
not own currencies of either
 
Zambia or Tanzania.
 

a
 

Tanzania and Zabi ae o
 
excess currency countries.
 

YES
 

N/A 	,
 



13. 	 FAA 118(c)~ and Wd. Does the
 
project comply with the
 
environmental procedures set YES
 
forth in AID Regulation 16?.
 
Does the project~or program
 
take into consideration the
 
problem of the destruction of
 

..... forests?
. tropical 


* 	14. FA A 12 1( d. If a Sahel 
project, has a determination 
been made that the host 
government has an adequate N/A 
system for accounting for and 
controlling receipt and 
expenditure of project funds 
(dollars or local currency 
generated therefrom)? 

15. 	 FY 1987 Continuing Resolution.
 
Sec. 532. Is disbursement of
 
the assistance conditioned NO
 
solely on the basis of the
 
policies of any multilateral
 
institution?
 

16. 	 ISDCA of 1985 Sec. 310; FY 1967
 
Continuin Resolution. For
 
development assistance
 
projects, how much of the funds CR requirement satisfied
 
will be available only for by other projects.
 

activities of economically and
 
socially disadvantaged
 
enterprises, historically black
 
colleges and universities, and
 
private and voluntary
 
organizations which are
 
controlled by individuals who
 
are black Americans, Hispanic
 
Americans, or Native Americans,
 
or who are economically or
 
socially disadvantaged
 
(including women)?
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17. 	 FY.87 Continuing Resolution, 
Sec . 5:59. Will the proposed 
project involve the obligation O 
or expenditure of funds to 
procure directly feasibility 
studies or prefeasibility 
studies for, o r project, . .. t,... 

_pof.tie,-l p 	 ..... . tentia1,...o... ....... 
investment in the manufacture , ". 
for export to the U.S. or third. 
country markets in direct 
competition with U.S. exports, 
of textiles, apparel, tfootware, 
handbags, luggage, flat goods,
 
work gloves or leather wearing
 
apparel? Or to assist directly
 
the establishment of facilities
 
for the manufacture and export
 
of such items to the U.S. or
 
third countries in direct
 
competition with U.S. exports?
 

B. FUNDING CRITERIA FOR PROJECT
 

1. 	 Development Assistance
 

Project Criteria
 

a. 	 FAA Sec. 102(a), 111, 113,
 
281 Extent to which
 
activity will (a) a) 

effectively involve the 

porin dev oopment,
by 


poor igacsst 

extonding alcleveto 


econmy4oal a'lvelhaulage 

incrasig
1aor-~teniveto 


production and the use of
appropriate technology, b) 

spreading investment out 

from cities to small towns 

and rural areas, and 

insuring, wide 

participation of the poor 

in the benefits of
 
development on a 

sustained basis, using 

the appropriate U.S.
~nstitutions; ,(b) help
insttutins;
b) hlp 
develop cooperatives, d) 
especially by technical . 

assistance, to assist 

rural and urban poor to
 

: 	 7. 

. . 

t. 

The project focuses on
 
improving TAZARA's capacity

and efficiency to better
 
serve producers (both
 
small and large) in the
 

of their produc.4
 
the appropriate marketzs.
 

Project objectives include:
 
encouraging institutional
 
efficiency through the
 
transfer of technology.; It
 
is not a cooperatives
 
development activity.
 

tional building and
 
ticouragesb el-reian e
 
ecuae efrlac
 
_ :. 	- -- ...- -., '!:,:
of TAZARA's own resources.
 
Project supports the
 
recruitment and training
 
of women for TAZARA stPff.
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'help themselves toward
 
better life, and
 
otherwise encourage
 
democratic privateand
 
local governmental

institutions; 	Cc) support
 
the self-help 	efforts of
 
developing 'countries; Cd)
 
promote the participation
 

econo mies of d evelo ping 
countries and theu
 
improvement of women's 

status; and Ce) utilize 

and encourage regional
pr~o et"' fin tthe.~:rioera 

cooperation by developing 

countries?'
 

b. 	 FAA Sec. 

105, 106. 
project 

-for the 

(functional account)
 
being used?
 

C. 	 FAA Sec. 107. Is
 
"mphasoneus. of
t 


appropriate technology 

(relatively smaller, 

cost-saving, labor-using 

technologies that are 


generally moststfofTZ.
 
appropriate for the small
 
farms, small businesses,
 
and small incomes of the
 
poor)?
 

d. 	 FAA Sec. 110(a). Will
 
the recipient country
 
provide at least 25% of
 
the costs of the program, 

project, or activity with 

respect to which the 

assistance is to be
 
furnished (or is the
 
latter cost-sharing
 
requirement being waived
 
for a '"relatively least
 
developed" country)?
 

103, 103A, 104,
 
Does the
 

fit the criteria 

type of funds 


~ 	 7 

e) Encourage? regional coopera
tion through efficiently run
 

Seto_16SA___: ,:.:";':i
tasottinlns
 
- an rti links.
 

Section 106 :SDA)
 
YES
 

YES': Eifplasi.- appropriate'
 
technology transfer through on
 
te-j train.ng
 lowertlev
or.an. 

staffnof TAZAw.., level
 
mechanics 


Requirement is inapplicable, .
 
per HB3, App 2G, since this is
 
a regional project.
 

4:.,. . , ;, ~ :' ; ':;! .: '" ,'" ',, , : .: " :: r .: -: . . . -. , < t i
 

http:train.ng


7 
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e. 	 FAA Sec. 122(b). Do'es the
 
activity give reasonable
 
promiseof contributing to
 
the development of
 
economic resources, or to YES
 
the increase of productive
 
capacities and
 
self-s~ustaining economic
 
growth?
 

-f-A-S ec-.-l-28 (b,)-----If t-h e 

activity attempts to
 
increase the institutional
 
capabilities of private 
 YES
 
organizations or the
 
government of the country,
 
or if it attempts to
 
stimulate scientific and
 
technological research,
 
has it been designed and
 
will it be monitored to
 
ensure that the ultimate
 
beneficiaries are the poor

majority?
 

g. 	 FAA Sec. 281(b). Describe
 
extent 	to which program P as
 

recopnies
te prticlarrequested by TAZARA o-n the
 
needs, desires, and 
 basis of its analysis of its

capacities of the people 
 institutional difficiencies.

of the country; utilizes A central objective of the
 
the country's intellectual project is to strengthen
 
resources to encourage 	 technology transfer through

institutional development, the technical assistance
 
and supports civil and training in skills
 
education and training i,n required for effective parti
skills required for cpto ndvlpet

effective participation in cpto ndvlpet
 
government processes
 
essential to self
government.
 

h. 	 FY 1987 Continuing Resolution,
 
Sec. 558. Will the proposed
 
assistance be for any testing N/A
 
or breeding feasibility study,
 
variety improvement or
 
introduction, consultancy,
 
publication, conference or
 



training in connection with the
 
growth or production in the NO
 
recipient country of an
 
agricultural commodity for
 
export which would compete with
 

* 	 a similar commodity gL'own or
 
produced in the U.S.,
 
excluding: (1) activities
 
designed to increase food 1) NO
 
security which will not have
 

export 	of U.S. agricultural
 
commodities; or (2) research3 

<sig a nFAcanpacimpCacluine"l tb)onth-e"g2 NO: ": : "-":::![.:.i
activities intended primarily
 
to benefit American producers?
 

2. 	 Develouent Assistance Project
 
Criteria (Loans only)
 

a. 	 FAA Sec. 122(b).
 
Information anconclusion
 
on capacity of 
the country NIA
to repay the loan, at a
 
reasonable rate of
 
interest.
 

b. 	 FAA Sec. 620(d). If
 
assistance is for any
 
productive.enterprise
anA
which will1 compete with
 
U.S. enterpiises, is therie
 
an agreement by the
 
~recipient country to
 
prevent export to the U.S.
 
of more than 20% of the
 
enterprise's annual
 
production during the life 
of the 	loan?
 

3. 	 Economic Support Fund Project

Criteria 

a. 	 FAA Sec. 531(a)..Will It will promote economic and 
this assistance promote political stability within 
economic and political the SADCC region by lessening
stability? To the maximum economic dependency ,on the RSA 
extent feasible, is this and facilitating regional 
assistance consistent with economic cooperation.
the policy directions, 
purposes, and programs of 
part I 	of the FAA? YES
 

b. 	 FAA Sec. 531(c). Will
 
assistance under this 
 NO
 
chapter be used for
 
military, or paramilitary
 
activities?
 



SPA A- 5 e A9 0 

c uplin oSfC ec f207. afu15 


frnatyce the cntuto
 
A, ANon-theoieration of. 

NuacleanWeapons or the
 
A supplreayingr fhelroribition~AA
 

ofNuereacii soin
Weaon 

hasi Amc the aty .A
Preidnt 


countrytis afparywit the 
 A... 

nonproliferation poficiA

Nclearseapon the
wihtoe 


ofe United Staoes?
 

comoerties full th the No pro d wil acru to A 

rAEA, ads pursuesal c11tIr fr . h. s ae 
noroliferaion policies omoiisAiace ne 

A~ 

to 

consisentiithcutose of 
 i' .Tecomdte
 
he Uniedia SAtesn
 

proceeds~inacetocmodte will under
abru fnned~b 


(counterpart) arrangements and not sold.
 
been made?
 



-'--C-('3)-STANDARD ITEM CHtECKLIST,'~'3 

~Listed below iare the statutory, itemsw~q o~ly will.be coee 
rotnly.n ~hse provisions. of an, assistance 6r'e _
routne tor covere inL~n',h"h bys

implementation, orcoveredinthe:agreement. b' impOsing limits- on cert ain .
uses of :funds. 4 . 

Th'ese iitems aearnged unde the, general headings of' C(A)- Procurement,-.k 
~' 4 Const'ruction, (C) Other, Restrictions.A~(B) and 

A.3"'3~Procurement ''' '-"i'' A"-W T:92' 

1 FAA Sec. 602. Are the.rev ~,77 YES. Small busines. are3.3.; 
arrangements to, perniit'U.S.>' eligrble as' '~rs 3 o 'Sitools 

participate 
' 

equipment 3 e,small business, to and and may> ceiv-3'
equitably in3the furnishing of cons lerati'on as -tibcontractors3
 

commodities and services under the~techncal assistac
 
financed?''- oopnn~7 the ~f Prbject 

'2. FAA Sec. 60-1(a).,Will all 
procurement be from''the U.S. 'YES 
except as othe'rwise3 determined 
 -

by the President or under
 

, 3delegation from him? u3J 

FAASe. Zambia' Tanzania.64();Neither nor
coprtigVuty i-isc riminaIte aIaaintMrie 

S discriminates against marine.------surance companies~'authorized
 
insurance companies authorized 
to do, business ini the U.S., -'3 

to, do3 business in the U.S. 

will commodities be insured in 
- ' the United State's against 

marine risk with such a company? - 3. 

4. FAA Sec. 601,'e); ISDGA io E 1980 - 3--~ 

Sec. 70S a. If offshore 3 ,3' 

procurement of agricultural 3. 

.3--comModity 

- financed, 
or product is to be 
is,there .provision -

'NIA 
~ 3 ' 3 ' 

against such procurement when,- '34 

the-doiiestic price of su'ch 
- commodity is less than -parity? '- ' 3' 33 

(Exception where commodity - ' , 3 

A ~~3~4-

financ'ed could not reasonably 
be procured in.U.S.) 

3,' -'

3'i

3~3~r6.3A4/A.' 3 

1 
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5. FAA Sec. 60,I(,). WilI 
constructiion or engineering 
services be procured from firms 
of countries which receive 
direct economic assistance 
under the FAA and which are 
otherwise eligible under Code NO 
941, but which have attained a 
competitive capability in 
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 count ries? 

6. FAA Sec. 603. Is the shipping 
excluded from compliance with 
r- .iirement in section 901(b) 
of the Merchant Marine Act of 
1936, as amended, that at least 
50 per centun of the gross 

tonnage of commodities 
(computed separately for dry 
bulk ca-rie,,rs dry carlo 
liners, and tankers) tinanced NO 
shall be transported on 
privately owned U.S. flag 
commercial vessels to the 
extent that such vessels are 
available at fair and 

7. FAA S(:'c. 621. If technical 
assis.,tnce is financed, will 
such assistance be furnished by YES 
priv ate ent erprse on a 
contract basis to the fullest 
extent practicable? If the 
facilities of other Federal 
agencies will be utilized, are YES 
they particularl, suitable, not 
coinpetiti,, ith Drivate 
enterprise, and made available 
without undue interference with 
domestic programs? 
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 Tnterna t Ona I Ai.r Transport :, 

Fair Corn eti tive Practices ActKaIr ~it transportation, oT
 
'persons or property,,is -financed YES,
 
on grant basis, will U.:.S
 
carriers be used to the extent
 
such 	servace i's available?,
 

9. 	 FY 1987 Cbnt~niingResolution'
 
Sec. 504. If the U.S.t .....
 
Government~is a *party 'to a 
 ""' 

contract for procurement, will YES
 
the contract contain a
 
provision authorizing
 
termination of such contract
 
for the convenience of the
 
United States?
 

B. Construction
 

1. 	 FAA Sec. 601(d). If capital a 
(Ce.g., construction) project, will be procured locally'for 
will U.S. engineering and the limited construction 'to be 
professional services to be done under this Project, and 

Sused? 	 these services will be financed

by TAZARA.
 

* 2. 'FAA '.Oec'. 6*l(i').-- if con"Li CL's'-~ 
T-r construction are to be
 
financed,,will they be let on a YE
 
competitive basis to maximum
 
extent practicable?
 

3. 	 FAA Sec.' 620(k. If for '' 

construction of productive,
 
enterprise, will:aggregate
 
value of assistance to be N/A

furnished by the U.S. not
 
exceed $0milion (except for
 

,productive
enterprises in Egypt
 

that 	were described in the CP)?
 

C. Other Restrictions' 

1. FAA Sec. 12271(b). I 
development loan, is interest
 
rate~a~t least 2% per annumN/

during grace period and at NA
 
least 3% per annum thereafter?~
 

{::IILIi iily .}iii 71" ,Ia
i'ii~i~:&:!i 	 *,.11
 

;~ ,
' !~~<i 	 3 I!,: ! i .i' 



establisheSsolel bye] -
-F A- e'-.:20( anatona'oga"7- - - ---

-. 

arights?
thaFnie3d.ate fuin ais ne fteP cnain a 

contribution and admtiniteredsts. in ebs ntrsso 

es not used se bner.which, ,s:t.fica.o 
ofth UnitedStates,forign esaidUiedSats 

..... project 

or assists the foreign aid 
projects or activities of the 
communist-bloc countries? 

4. Will arrangements preclude use 
of financing: 

a. FAA Sec.t 104(f); FY 1987 
Continuing Resolution 
Secs. 525,540. (1) To pay 
for, performance of
abortions as a method of 
f i,' ly .p p ; i.n. or t o"* 
SOtv a t e or coerce persons 
to pra ctive aborti ons (2) 

(1) YES 

( :E(2 YESS 

-(3) YES, 

.. 

. -~ 

2 

1. 
aa 

a, 

a 

b. 

involuntary sterilization 
as method of familya 
planning, or to coerce or 
provide financial 
incentive to any person to 
undergo sterilization; (3) 
to pay for any biomedical 
research which relates, in 

or the performance of 
abortions or involuntary 
sterilizations as atmeans 
of family planning; (4) to 
lobby for abortion? 

FAA Sec. 488. To 

reimburse persons, in the.a 
form of cash payments, 
whose illicit drug crops' 
are eradicated?? 

a 

:-

YES 

a 

a 

a 

-a-

P

a 

-.-.

' 

ad 

a' 
a:) - - i t ' a': 

4., -i:'!lI 

ad ., 
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'44~~ ~FAA~ Sec. 620 g) To-'-' 4 ~ 	 ~~ 

compensate .:owner f£or
 
exprbp~riated::nationalizedYE
 

: eae ehageo>- 21 	 - '! 
--- ac tivi ties?-....----------

E. FAA Sec. 6360i. Toprovd
 
:.::"~ spofrcae ple,ngtm ..: :.":YS
trainineorhadve or
 

e. 	 FAA Sec. 662. oCIAYES 

foor nvreoiclsprgms
 

guaranty,of the slaw
 

maufctured out sidU. ,
e unless awaiver is 	 YES
f. FASUe.on636(i. For T 
' ~ ~~obtained? li i!i-:) ! ;!i ipaes econs an itior
 

a. Fiv. s in
 

reirement pay r 	 YES
 

anuftred otie
444, h. 	 FY 1987 Continuing
 
Resolution, Sec. 505. To
 

retiremNt ayesmors 	 YES
 

i. 	 FY 1987- Continuing

ncpeanaioenfor uemilit
 

Resolution, Sec. 506. To 
carry out provisions of 
FAA section 209(d)YE 
(Transfer of FAA funds to 
multilateral organizations 
for lending)? 

r j. 	 FY 1,987 Continuing'.
 
Resolution, Sec. 510. ToES4
 
finance the export of YES-
nuclear equipment, fuel,
 

~~foreign nationals in 
 4. 

nuclear fields? '.4,

http:FASUe.on


4444 4 22 

k FY 1987Contining 
T-eoluion, Sec. 511,

assistance be provided 
the purpose of 4aiding 

Will
 
for NO 

the 
efforts of the government 	 - 9
of such country to repress
 

___the legit imate rights, _f> ----
- -'the popul at ion of such 

country contrary to the 
Universal Declaration of
 
Human Rights?

1. 	 FY 1987 Continuing 
Resolution, Sec, 516. To 
be used for publicity or 
propaganda purposes within NO 
U.S. not authorized byN
 
Congress?
 



ANNEX E -TECHNICAL ANALYSIS
 

1.01 Desin Criteria 

The TAZAP,A raii.;av has 1 1.067 mm gauge throughout its entire
 

length of .,SbO kms, and is connected to the Southern African
 

Railways ne iywock which has
thouigh Zambia Rail ways also 
 the same
 

gauge. The line is a single 
track, except for passing bays and at
 

stations.
 

TAZARA connects SI stations in Tanzania and in Zambia
42 between
 

Dar es Salaam and Kapiri "poshi. It passes through 22 tunnels,
 

most of th i o.,:at d between Nilimba and Makambako in Tanzania (the
 

longest cunncl is 820 teters long). 

Design critera has a minimaum radius of 300 meters, except for one 

short section where it is 250 
meters. The maximum super elevation
 

is 100 mm. The rut ing gradient is 1% except on the Limba-Chozi 

section where i i 1%. The track consists of 12.5 meter rails 

weighing 40 kg per meter, joined with 6-hole fish plates to form a 

suispended 'Joint and tniblock pr -qtrnq d t,; W. e e rs) 

of 191 kg: in weight. Stone ballast ot 25 mm to 70 mm is used 

under trhe sleepers ta a the depth of 250 mm. 

The design axle load of 20 tons ha:; a provision for special loading 

of 22 tons pr.r axle. Depending upon the trrain, design speed 

varies from 40 km per hour to a maximum of 70 km per hour. 
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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. (Th, 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). With the current available motive power the present
 

annual haulage capacity is about 1.2 million tons and project added
 

motive power will increase this to . [ 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 exports (copper is the main export commodity
 

carried on fAZARA).
 

GoodK traffic carried by TAZARA is shown in Table 1 fur the yearz, 

1976 to 1986, beginning in July 1, 1976, on commissioning of line, 

and reflect fluctuating economic conditions as well problemsas 


caused by the declining availability of Chinese-built locomotives.
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Passenger traffic is sho;n in Table 2. Although 
the number of
 

daily passenger tcains has decreased since 1980, passenger traffic
 

has remained rclativeiy steady except for 1982 when motive power
 

was at its ounest.-


Table 3 depicts the utilization of locomotives, and reflects the
 

decrease in fleet availablity between 1980 and 1982. \n item of
 

interest in this table is the average speed of locomotives whict
 

has varied between 38.6 and 42.3 km/ph. This is a low speed for a 

rai lway. 

Table 4 presents locomotive productivity in kilometers run and tons
 

carried. This :how-s gross tonnage in 1980/81 to 
be about 50 

percent of the tonnage carried in 1970/77 and 1984/85. 

1.03 Locomotive Power
 

A total of 8S DFH2 type Chinese built diesel hydraulic main line
 

locomotives and 17 DHF1 
type Chinese built shunting locomotives 

were manic avaiianb],e to IAZ\:,A on ce commrisn5 sion.ing on ;np ,2i iway 

line. In 1979, 12 additional DHF2 mainline Chinese locomotives 

were purchasad on cedit from the Peoples Republic of China by 

TAZARA. 'This addit ionaI locomotivt power inproved producLivity and 

the locomo-iv, utilization rate increased rapidly. In its 10 to 11 

years of operation, 31 DHiF2 locomotives were written off by TAZARA 



-4

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 from 97 to 60. This resulted in a reduction 

in total haulage capacity on the system.
 

Since 198]. TA2ARA has started a program to repower DHF2 and DHF 1 

Chinese locomotives with MT (German) engines. Repowering of
 

damaged inoperative locomotives was performed in the )ar es Salaam 

workshop while repowering to operative locomotives was mainly done 

in the .ip i k n rk, sh in amh i,. Pr" n l y, V? ~,i f 

locomotives and 2 shunting loconotives have been refitted with MTU 

engines. By July 1987, 2 more mainline locomotives will be 

repowered, completing the program. TAZARA's retrofitting program, 

which included techn ical asnis;,tanco, wa s financed fron its own 

resources. in addition, the Federal Rupublic o Germany between 

1983 and 1 84 ,upplin:d 11 dioseI-electric (DE) U30 locomotives with 

a rating of 3,200 horse power. These are General Elect-ic (CE) 

U30C locomotives manufacturod under GE licence to Krupp Company of 

West Germany. Thr-e of these lacomotivyes have been damaged, one 

beyond repair, and two ire in te process of being repaired. Table
 

S summarizes the status of condi, ioi of mainline and shunting 

locomotives, including nunhrs of damage(t, retrofitted and new 

diesel electric locomotives. Table b describes availability 

percentages of locomotives between 1985 1986 and Tableand 7 lists 



the latest availability rates (late 
19, /early 1987). (Note:
 

Availability is defined 
as the total fleet less the number of
 

locomotives undergoing routine maintenance and 
repairs. The
 

availabili ty rate is the nuimber of loco;ouives in operation divided 

by the total fleeC . Utilization refers to distances that a
 

locomotive covers in a specific timefrme. Repairus are those
 

beyond pl anne. ma in enance and are usual ly the re su I t of breakdowns 

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

February 1987. 

Since the inception of operations on TAORA, th,? Chines

locomotives have failed to perform according to their design 

capacity (they were never sufficiently tested in Tanzanian and 

Zambian field conditions for response to local humidity, altitude, 

continuous long grades, shicup W:iu,> curves). in . ii , Whe 

horse power of Chinese locomotives, although spe:ified as 2000 HP, 

has in reality worked out to about 1200-1500 HP under field 

condi tions.
 

The Chinese-manufactured locomotives that were not repowered have 

been partially rehabilitated. The current availability of those 

original Chinese locomotives is rated at 40%, while those 

retrofitted MIii locomotives and KRUPP diesel electrics are rated at 

70% and 74% respoctively. 
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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 2
 

1986 2
 

1987 2 in process
 
o
 

Total 26
 

Note: Basically, the re-engining program consisted of replacing 

the original Chinese-built factory engines with 2 MTU engines rated 

at 1,00 HiP each. Once t!he progvam began, it became obvious that 

some modi Ficntions to the col Ri systems and transmissions of the 

Chinese-built locoMotiVes were also necessary. Thus the original 

terms "re-enginin," and "retrofitting" used by TAZARA were replaced 

by the term "repowering" to reflect the additional modifications 

required to actua, ly put th locomnot.ives in service. in this 

paper, the terms are used interchangeably. 
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The three types of mainline locomotives and their operational
 

status as of April 1S, i987, are set forth below:
 

In Operation Out of Service 

Repairable Scrap 

DFH2 30 1-

DFH2 MTU 2S 1
 

U30C KRUPP 11 2 1
 

66 14 1 

(NOTE: The above quantities were provided by Mr. Mkamba, Principal 

Mechanical Engineer (PCE), and confirmed by MTU and KRUPP 

repre:sentatives, as wiell as the Chinese Chief Mechanical Engineer 

(CME). Since the figuies are as of 1987, the 11 mainline 

locomotives wiich .ere scrapped in previous years are not reflected 

in the chart.) 

The phrase "in operation" from the above listing does not signify 

that the locomotives are available for daily train services. 

"Availability" is the true measuru: of cradiness Lo haul Ereight or 

passenger trains. The jiffcc:nc : K.twen the neu-er V lo,comotives 

"in operation" and those "avai labi Ic" is that locomotives 

undergoing scheduled maintenance, servicing, held in workshops for 

missing parts, whecl truing, and other maintenance delays are 

considered "in operation" but "not available.''
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1.031 Locomotive Failure Summary 

See Table 9 for monthly breakdown by major components. The table 

summaries compare 1)F1I2, DFH2/MTJ and DE Krupp (U30C). DE Krupp 

failures are approximately 50% of DFH/NITU 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 fiiur," on U30Cldiesel 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
 

de>:cts I ips 

engin, 1,,)ad so as to p-,t, ,t th locomotive wheels and rails. 

Such 	 ,'!q1i 1IenT i.s 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.
 

pdnel which 	 -heel an, subsequently reduces 
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1.04 Goods WJa1.on1 

At hand-over, TAZARA received a total of 2,066 wagons and 83 

brakevans. (See Table 10E). All wagons are eqiuipped with dual 

braking systems (air and vacuum). Th3 availability of wagons is 

relatively 1o' due to a number of factors, includinig long turn 

around Krms, ihn imbalance between export and import cargo which 

results ii ,gon r,-ent io, by Z.ambia Railwavs, an increasing need 

for container wagons to meet the growing demand for containerized 

cargo and, to a lesser extent, accidents. An additional need of 

1,020 wagons has been identified bv TAZARA. Fhe Governmen t of 

Sweden, through SI)A, analyzed wagon requ iranments and h agreed to 

procure 375 wagons .ith grant funding. SIDA accpts that more 

wagons are needed bu, has not made a commitment to fund the 

remaining requiremntllie . ,AZARA has an existing program for 

repairing and conrainerizing wagons. 

Wagon turna-ound time on Zambia Railways is an important factor 

affecting TAZARA's total capacity and efficiency. Obviously, 

wagons and locosmotives go together, and as 1cig as .\MARA's wagons 

are held in Zambia for unduly long peciods, TAZARA's performance 

will bc adve sel y affected. Under the 1IIRD-coordinated Fourth 

Railway ?rojecv, this problem is being addressed through 4:e 

provisinin of wagons and technical assistance in opcrations for 

Zambia Railways. This project should improve the flow of wagons 

w th the Zambi a national rail system and obviate the need to retain 

TAZARA wagons oni the internal system, thus providing an important 

ci,'n hpnpzFi . In TA i ?7APA 
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1.05 Location, Size and 
Physical Condition of Workshop and Stores
 

TAZARA has fully equipped locomotives and rolling stock repair
 

workshops and r'nning sheds and stores at Dar es Salaam and Mpika. 

There is also a light repair and routine maintenance workshop 
for 

Chinese locomotives at Mbeya, Tanzania and locomotive 
turn around
 

depots in Mlimba, Chozi and Kapiri Mposhi. Mbeya is currently
 

being used to carry out routine maintenance and repair of the
 

GE/Krupp 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 th0n ") hectares consisting of an office building, 

6 enclosed s'raue sheds, one open storage shed and an areaopen 

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. Rolling Stock 

-

-

Coach Shops 

Dismantling 

Wagon Shops 

Shed 

c. Forge and Foundry -

-

-

-

-

-

Forging Shop 

Foundry Shop 

Pattern Shop 

Shot Blasting Room 

AncillaLy Room 

Heat Treatment and 

Shop. 

Electro Plating 

d. Auxillary -

-

-

-

-

Diesel Engine and Hydraulic 

Transmission Shop 

Diesel Eingine Tetting Station 

Hydraulic Transmission Testing 

Station 

High Pressure Oil Pump and 

Ancillary Room 

Pipe Phsphorous and Battery 

Charging Shop. 

e. Technical -

-

Measurement Room 

Central Laboratory 
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f. 	 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 

Depa r t ine It. 

Workshops at Dar es Salaam and Mpika are fully equipped to carry 

out major repairs of diesel-hydraulic locomotives and wagons. They 

are not equipped to perform. All the stores visited were generally 

dry and tidily kept. There were no obvious fire hazards. All 

equipm,!,t.nt "r(.ru found to be in good condition and operable. 

Each store is under the 	control of a storekeeper. All the stores
 

vsi te d 1t P' taIR d I " C c) V 3pCC a tjere
 

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 

docum nt5, . All the stores had adequate racking and individual 

stock i tems were identified by bin labels. Both complexes were 

fenced and had security personnel on the entrances. However, gate
 

passes were not employed and there was no evidence of any random
 

http:equipm,!,t.nt
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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 nf work to
 

be carried out. Both Dar es 
 Salaam ind Mpika worksThops, however,
 

are actually over-equipped in rela 
 ion to the demand for
 

maintenance requi.ring special 
 equipment. 

The workshop facility at Mbeya includes a maia workshop building
 

for general repairs diesel
of electric locomotives and minor 

running maintenance on Chinese iocomotives and rolling stock. The 

gantry crane has a 5.-ln c:pacity. AuKl lirv tenting K I)o,-atories 

for diesel--injection, electricaliectronic and hydraulics are in 

an annex to the main iiockshop building. Sand cleaning and drying 

facilities are also located in the same area. 

Other facilities at Mbeya include a foundry andsmall smithery 

workshop, a spare-parts storage area, and a compressor and overhead 

covered area for locomotive running and casual repairs. 
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intended for maintenance of
 
The Mbeya workshops have some equipment 


Testing equipment for
 
Chinese locomotives which is rarely used. 


exist.
electric locomotives does not
the major overhaul of diesel 


to
 
The spare-parts, stocking, inventorying and recording appeared 


A spot-check of record cards

be well managed at this depot. 


of the parts. The physical

indicated an up-to-date inventory 


storage facilities are satisfactory.
of
condition and control the 


of a few minor security features could
However, the introduction 

considerably improve the existing security system.
 

1.06 Current aintainance Capabilities
 

The repair and maintainance of track, sleepers, drainage
 

are
roadbeds, slopes, etc., carried
 
structures, bridges, tunnels, 


out by the Civil Engineering Department of TAZARA.
 

developed effective
The Civil Engineering Department has 


maintainance and repair schedules for all civil works within
 

workgang responsible for
TAZARA's operational bounda ries. Each is 


maint inance of 30 km stretches. The District Engineer
routine 


Engineer
carries out inspections quarterly, 	 the Resident 


once a year. Routine
bi-annually and Lh Chief Engineer 


hcking of the condition of rails, and if

maintainance include; 

fastening of the
required, the replacm.nt of ballast and sleepers, 

cutting of grass, cleaning of drainage structures, repairing
rails, 


of route signs, etc.
 

http:replacm.nt


Limited funding and inadequately trained and inexperienced staff 

recruited from the original TAZARA construction work-force to run 

and maintain TAARA's operations have contributed to repair and 

maintenance inefticiencies. These have re: u li in some 

derailm nt; of trains and reduced locomotiv, ivailahi! vty. At the 

current tOmp, the repairs carried out by TAAR.- are of an emergency 

nature to keep the track open. Routine and preventive main tainarce 

is not carried out on schedule due to lack of fund K;. The African 

Development Bank (ADB) has pledged funds for rectification of 

lands ids A:d the EEC and Sweden have undertaken to provide both 

manpouwer nj IQcipMCimt fur O~rUohln of Wala~t at ;'arIOUS 4Uarri eS. 

1.07 Constraints 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 insu~t icintlv ow,rd to meet thE 

requirements of the hilly ter rain. There have been numerous 

breakdownq d low rates of locomotive avail ab ilitv. Availability 

of locomorivo; was highest at b1 diring 1977/76, and was at its 

lowest at 2,t in 1W80/I 81. Thereafter, i: increased to 37% in 

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

several years include: 

111I
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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 foreign exchange scarcity both in
 

Tanzania and Zambia; and
 

4. 	 inadequate workshop procedures stemming from poor
 

management.
 

1.07 	Analysis of Equipment and Physical Facilities:
 

1.071 Locomotive needs
 

In the report, "Ten Years of TAZARA Operations," dated July 1986, 

the avi ilabi li rv of mi inline locomotives in 1977/78 is listed at 

52. 	 This availability decreased to Z3 in 1981 and then increased 

to 37 in 198b. The increase is attributed to the 14 new KRUPP/GE 

U30C locomotives supplied in 1983/84. 
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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 traffic. For example, availabilitv in the range 

of SO-oO implies a need for a stock of locomotives nearly 

two-thirds larger than if ;ivailability were about 901. This points 

out the vital need for actions by TAZARA to improve the performance 

in workshops to raise the quality of locomotive maintenance and 

service work. 

Althou h TAZARA has many technically well qualified people who are
 

dedicated to their work, the increased production by foremen,
 

artisans, fitters, electricians and other employees is a must.
 

Observations by the PP design team 3nd IQC engineer in bar es 

Salaam during periods when shop activity should have been high 

indicated that less than 201 of the stiff were working and 

supervisors were not ep~orcing work discipline. Also, the absence 

of effective controls of material 'availability, production, quality 

and work plann;in is -. , t.... . in ,w , kqhn p rformalrp . A 

study by Canadian Pacific Consul tancy Services, Ltd., and a study 

funded by SIDA assessed pp rformance as "acceptable,'" an assessment 

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

Variations in forecasts of freight demand range from 1.S to 1.9 

million freight tons for year O)MO/91 to a total of 2.S million 

fre ,ighttons by 1995/96 . Folecasts of passenger traffic also 

\
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vary considerably from an actual of 1.16 million passengers in
 

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

2.0 millijn passengers by 1995/90.
 

TAZARA's actual experience of freight traffic since operational 

take-over has ranged from to a high of 1,273,000 tons in 1977/78 to 

a low of 952,000 tons in 190 , 81 During the last three years of 

thle Ten Year Period, the 1reight 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 

-a mh i a an,, Tan:an a. It th' [ 'r u:I,a ,ai lwa v in Arloola is 

rehabiiit tL , it could provide ,ome competi tiu,i , t'AZ.",RA for 

freight haulage from Zambia's copper belt. 

Design Cai, cul ,t on. 

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
 

st for tnis study: 



Maximum ton haulage per train 950 tons
 

(including deadweight of rolling stock)
 

tons
Net tons per car - 33 

Targeted locomotive availability 70% 

Targeted t.iagon 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 

No. of trliri per (lay (1001 availability) = 3,262 tons divided 

by 365 days = 9 trains (S 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 below: 

TANZANIA REGION ZAMBIA REGION TAZARA
 

DFH2 33.5t 61.6% 47.6)
 

DFH2/MTU ol.o% 78.2% 69.9%
 

DE U30C 60.0% 86.9% 73.5%
 

These limits have been established by TAZARA
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Summary of Locomotive Requirements:
 

For purpose of this Project Paper, the use of Diesel Electric 

Locomotive Quantities and Equivalent Diesel Electric (1 DE = 2 DFH2) 

is 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 RE, the train is pulled in one direction by 18 DFH2 from 

Dar es Salaam to .limb,. , 9 DE frum Mlimba to Chozi and 18 DFH2 from 

Closi to New Kapiri. 

,T E: This i; b '.-d on u,_ciny diesI.lo ctric, hauling train, from 

Mlimba to Mpika without a locomotive change but with possible
 

refueling at Chozi.
 

Dar to Mlimba DFH2 18 Equivalent DE 9
 

Milimba to Npika DE 9 9
 

Mpika to New Kapiri DFHI2 18 Equivalent DE 9
 

Total Equivalent 27
 

Assuming avaiiability of 701,
 

31 IE 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 tinc locomotive needs 1991/92 = 39
 
1995/96 = 45
 

The Present Fleet:
 

Fleet % Service DE/
 
uan ti tj Avail 9uantit- Equivalent
 

DFH2 30 47 141 7 
DFH2/MTU 25 70 17 8
 
DE 11 73 8 8
 

66 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 f-e should be suflicient for
 

1986/87 u ight: kaulage requi rements. N i anticipated increases
 

traffic ,_mand through 1995, an additional increase in f[eet size 

"equivalent" to 23 more diesel electric 
locomotives will be needed 

( provi ded the !DFI1 2 and D)FLi2MT Art pra p&r.i ta.i.. ano contina ue 

to operate). The increase in fleet size by 17 to meet 1992/93 

traffic demand forecasts provides seasonal fluctuations in freight 

ca rgo demand. 

The following illustrates the locomotive need by year in relation to
 

the existing fleet:
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Summary Mainline Locomotive Needs Existing Fleet 
Fr eig ht Avail. 
(million Equiv. Equiv. Passenger for Loco. Need 

Year tons) DE's DE's Demand Freight. Equiv. DE's 

86/87 1.20 22 23 ]2 1 

8S/'8 9 
1.50
1 .0,t 

'7,.27
30 

23 
25 

2
2 

21
23 

b 
7 

90/91 1.91 35 23 Z5 12 
91/92 2.01 37 25 2 23 14 
92/93 2 12 39 25 2 23 16 
93,'94 2.23 4 1 25 2 23 18 
9.!/ 95 2.35 3 25 2 23 20 
9 5 9 2. 45 25 2 23 22 

':includesthe tw~o U30C currently under repair which will 
be 
operational in 1988. 

The life expectancy of the re-engined DFH2 mainline locomotive is 

ed 1250ina'O DC ro years troIm1 Lilt. date Or L trot ILt Illg , provided 

that transin ss on , compressor and eng ine cool ing systems are 

modified. This estimate is based on maintenance records, 

Srisp ctions and observations of the equipment's present condition. 

1,1i. th improvements in maintenance practices as a result of technical 

ass is tance and training, approxima tely 20' of the calculated 

increase in fleet size could be made up with increases in 

-ia a i c exiseing loc,:mati'rves. ,\dditional increases in 

rvhi:1 ,tv coQil, "1sn he ri !i:,,d thnolgh r, (i,)-itionof work by 

rk shop, add i ti ona 1 re-eng in ing , and adequate technical train ing 

... discipline among train drivers TAZARA productivity plans for 

1986-7 are shown in Table 12. 
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AID is proposing that wagon and coach maintenance and repair be 

concentrated at the Dar es Salaam workshop and maintenance and 

repair of Chinese locomotives be performed at the Mpika shop. The 

more simple work will be concentrated at ta;" and the more complex 

locomotive work at ,pika where work is more eificiunily carried out. 

TAZARA's workshop crew is well experienced in retrofitting DFtH2 main 

line locomotives with German MTU engines. Generally, a properly and 

thoroughly rehabilitated DFH locomotive has a proven service life of 

10 years. 

The retrofitting program can further augment locomotive availability
 

by re-engining 10 of the 12 DFHZ locomotives purchased in late
 

1979. These 10 DFH2 ace still operational. The Project design team 

strongly recommend that FA\ZR\ ,:tr ns" Ho rp4e, of the 

remaining 10 I)FH2 locomoti es ;with ,:erman >1111 engin-s as soon as 

possible, either kirough TAZARA's own funding or through other donor 

assistance.
 

AWter retrofitting ,fTU enginies to the to Fhi iocomocives, tihe 

remaining operational DFttZ locomotives should be assigned to 

shunting/yard duties and non operational DFHi2 units should be 

cannibalized for repai-s of other operational units. 
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1.072 Support Activities - TAZARA
 

Increases in motive power through addition of new diesel electrics
 

with possible additional re-enginiq of additional Chinese DFH2 

locomotives will reduce some short range problems TAZARA may 

ex,rience if Ereight and passenger traffic demands increase. 

Increased availability, however, can only be fully achieved by 

improving the productive capacity of workshops and depots. Greater 

discipline and controls in workshops, strict adherence to
 

maintenance schedules and cost control, and chanced efficiency of
 

w . .h <D ritnnq th, , V . ire nm w narF .
 

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 resolving workshop problems such as improper
 

storAge, poor inventory records, worker performance and shop 

oquipment layout. 

in discussions with key management and supervisory TAZARA personnel 

lack Kf shop supplies, spare parts o .>;od quality consumable parts 

(such as courect gaskts) were cited as reasons for incompleted or 

poor work, resulting in 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 
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local procurement and cost-control system could significantly reduce 

some of the bureaucratic delays and bot i1necks and incre.se the lea, 

time for local procurement. The introduct,ion of a "Perty Cash" voucher 

system would rcduce the delay in completing maintenance tasks which 

contributes to the low availability 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 vorker productivity needs to be introduced and
 

imptemented. The support activities required are improved management
 

systems to s:ta l ish f rmal :Cntra!, at:
 

material and spare parts availability
 

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

storage security procedures
 

advance order roiltine 

mate ia 1Iwork tUxped L L ing 

production scheduling and reporting
 

work standards, planninQ., measurement and incentives
 

performance ma ,urk_ 

qual ty measur :.i t,; 

effective inspections of m-terial and work
 

qual itv documentation 

employee understanding of job responsibility and contribution
 

employee morale
 

incentive rewards
 

http:incre.se


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
 

app!ied, toga.ther with maint en.nce and repair productivity plans (see 

Table 121). However, many inconsistencies exist from workshop to 

wo-kskop. To improve these basic control systems, TAZARA requires 

p ofessional guidance and technical assistance. 

Assistance in management systems is required to review present control 

syste, s, determine the need and type of management systems best suited 

fo:r 'A.AA, ind to develop and neededhelp implem nt Theprocoures. 

cechniical advisors should be expericnced with material and production 

controls, as well as work planning, prod (ctivity measurement and quality 

control. 'The estimated time required for conducting such an effort i

four montihs for eanc sp,..cialitqc. lWis inlc:! es an estimated one-month 

start-up period. 

The overall management control effort will require a professional to 

oversee the raterials, production, work planning and qua] ity systems 

,-,,npmen r 'T, time p-ind Fqr shorrt - t, rn yy t,'m: l'o .'! opment and 

implementation is estimated at six months. An individual in this 

,_apacity i.;ou I.d also coordinate the control systems and assure 

c:) ajp.utibilit:,, and necessary degree of consistency from workshop to 

wrkshop. The managemi'it control specialist should have access to the 

General Manager's office and report to the Deputy General Manager. 
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The improvements to be gained by developing and implementing management 

control systems covering the Cour major control 
areas will not be 

sustained less a suppocz:ing program of follow-up training and systems 

monicoti g in in place. 'he short term effort of three professional
 

specialinv. is estn:.ted 
to take a period of four to sir 
months as
 

described abovo. KI:, eifort will 
ailow for the dev-iopment of basic
 

procedures., instruction documentation and initial 
training and
 

monitoring., Such will
ef. 'irts be effective only as long as a monitoring
 

system is establishd and implemented.
 

To assure suttamn:ed improvements, it is recommendled that the technical 

assistance be continued for 
a total period of three years. The
 

Mynagement Control Specialist will 
assist TATARA 
in their efforts to
 

improve, modify, implement and 
train for continued effectiveness of
 

control 
systems. The systems ,developed it Mh1e, 
 .illIhe im~nplemI by
ented 


TAZARA at the w':orkshops in Dar es Saliam and Mpika as well 
as all the
 

depot locations..
 

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

and quality -- w'ill require 
l ng te:m effortt for d Ai ed improv':i,-ntos. 

The greatest dificiency at present is the lack of a funr tioping qualitv
 

assurance or control system. 
 TAZARA management, supervisory personnel
 

must be trained to be quality minded.
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In summary, the development, implementation and monitoring of management
 

control systems is essential to increasing the availability of motive

power in TAZARA's operation. The addition of new locomotives,
 

equipment, spare parts, and shop equipement will not, have a lasting 

effect on improved operations unless their use is controlled effectively.
 

1.074 Ecquipment Recommendations 

7 	After duly considering TAZARA's present operations, forecasts of 

increased haulage, performance and efforts to improve the overall 

operar "on, the consultant recommiends for this, project: 
'
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in 1989, and the second 9 to be provided in 1991;' 

- normal consumable spare parts for routine maintenanceof2 

above locomotivyes; 

-	 -Iprotective spare parts with sufficient quanti4'/type 

for, the four-year overhaul of each locomnotive.

-, capital spare parts;, I 

-, spare parts tor existing quantity of. 113 GE/KRUPP 

U30C' locomotives sufficient for'r'he fouir year overhaul 

- - ,and- repairs; -


VI V -- GE technical assistance for1 3_1yyears; 
 V 

spfre parts1 for the existii'g NTU diesel engines, 

funded by TAZARA;''' V VVI 'ViVV VIV ,' I VI.1> 
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spare parts for DFH2 locomotives from U.S. sources 

Have parts manuiactured per drawings provided by
 

TAZARA at quantities shown as per lists (either TAZARA
 

or AID funding);
 

workshop equipument for a new workshop at Mbeya 

consisting of testing equipment and other shop equipment 

compatible with newly purchised DE locomotives.
 

Efforts have been made, both by A.I.D. staff and an IQC consultant, to 

identify suitable diesel engines manufactured in the United States for 

re- on E in i P7 of he DFH2 im vP40 . K qn i V r t mj: A .17 0 ACT(". 

contacted. Their engines, however, cannot be fitted withoiut complicated 

modificarionn. in mounting, engine loading sytem, transmissions and 

cooling systLM. Furthermore, as recorded in the program to repower with 

MTU engines, about two years is requi [nd to "de-bug" tihe reLrotitted 

locomotives. The IQC consultant and the PP team have con cluied that 

additional time and costs do not justify placing new engines in the. 

original Chinese-built locomotives.
 

Ret rofitting of MTU engines in tie DFl2 Iocomotive fleet has provern 

successful in all respects -- fit, mounting, ransmission line-up, 

cooling arrangement and above all, actual operation on the railroad. lA 

date, the MTU -powered locomotives have accumulated over 290, )000 running 

hours with acreptable performance. Based on the above, th' appiication 

of another manu facturer's engine is not recommnnded. 
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manufacturer and different kind would compound the routine maintenance
 

and repair problems. It would also mean additional, parts and special
 

equi preen t.
 

Spare parts including those needed for the 1-year maintenance of the n*:,
 

locomotives is proposed. Parts for the 4 year maintenance of the
 

existing G(i/Krupp locomotives and repair parts for Z damaged GE/Krupp
 

locomotives are also proposed. In addition, technical assistance fro!7i
 

GE for a period of 3 years would assist in demonstration and on-the-jo'
 

training of DE technicians at Mbeya. Spare parts are shown in Annex W
 

1.082 Work Reallocation byWorkshop 

Numerous documents concerning TAZARA''s production plans, annual 

maintenance and repair plan, pe rfoi mance reports, locomotive repair 

records, equipment pcrtfor-m o re:,. L , Ld,! cons w:: prlio,.oi1 con.sumption 

records, al detct smimaries,..C . Uby locom]iotivel l~lo1ve have DCCIIb fec I.CWe, andi v 

analyzed during the study efforts. laL.rv e s with key ,aqn:5 of 

different uorkshops, the Chief Mechanical Engineer and members of his 

staff have provided descri pt ions of work and pperformince patterns. 

Conlui sions drawn Mi .m ,' .a , 1 . .)di dhd j)Or. ,a ut: S, F .a. dAS 

th Opn <id Atclearly indicate the woK p 1 C ! MPi kA .UP CLrren[tI," 

better managed, better staffed and more productive than Dar es salaam 

workshops Mpika represents greater existing capaci ty, gr..rr output 

per employee, greater out put per-squAr metyr and a lesser 

capacity-development requir-ements to raise perfOrmani es to totally 



- 32 

acceptable levels. For these reasons, all DFI1 and DFHI/MTU, DFH2 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 

Saloam. Toqrs of the Mbeya facility and discussions with the District 

Mechanical fngineer and his staft point to a greater interest hy Mbeya 

employees n their work, in improvements and in overall work ethics 

which mor, 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 

hydraulic locomotives. The workshop building covers an area of 1134 

square meters (2im x 54 n). Sinc: Lhe acquisition of DE-U30C engines 

and retrofittiin of Chinese lornmotives with KITU engines, some equipment 

has been added to this workshoe to cater for some light repair and 

maintainance works on Diesel-Electric (DE) engines. It should be noted 

that. he vy workshons at Dar Ps %aliim and Mpika ar' oquippod only to 

carry out major repa r and maintenance work on l1eseI Fivdraulic ID ) 

locomotives. li this respect, the present layout of the equipment and 

the equipment itself are not suited to carcy out any major or minor 

repair works on DE locomotives. Although the equipment and the workshop 

facilities at Dar es Salaam ind Mpike are underutilized, the present 

equipment cannot he used for maj or overhaul ing ot DE locomotives without 

modification of physical faciliti, 
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TAZARA currently has plans to built an entirely new physical facilities 

at tbeya with compatible equipment for heavy maintenalncc work on DE 

locomotives. The maximtm numbers of DE locomrotives are assigrned to the 

Ml imba - Cho:z section of TAZARA ratl line s, and .lbeya is located in the 

middle of this (prevailing 2% grade) section. 

The conclusion drawn from 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 Mbeva 

ideal tor tile proposed faciitices. 

1.083 Expansion of Eisting Workshop
 

The proposed building would consist of an area of about 1460 sq. m.
 

(27m x AIm) for havy repair work on DE locomotives, The flooring wiA 

be provided with oie through and two dead-end trackv. Each track will 

have an under-floor pit arrangement similar to the existing facility. 

The structure Will also have neces;ar; ancillary rooms t.: .r-, on 

component reppairs nrd accnmm ,tlare ,s i ri, equ ipmne t. Thp nrnpo-,e,i 

expansion will be adjacent to the north wall ot the existing 

light-repair shop. The proposed heavy repair workshop will be serviced
 

with an overhead 30-ton gantry crane for removal and replacement of
 

major components.
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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 pa:ts, materials and
 

a demonstration classroom to conduct necessary training sessions 
for
 

repairs to DIE locomot ives. ihe pr,pos(d addit ion would be an area of 

about 13501) sq. meters (24-1x 54 m . About 1 100 sq. m. spare on the east 

end of the building would be used Lot parts and material storage and the 

remaining space would be partitioned for a demonstration room. 

Design Cost Estimates and Construction
 

\rchitectural ITOion of the propo,;fd extensions Tihall conform with the 

existing building. All superstructures shall be steel structural
 

components, rotin, and walling of corrugated iron sheets. Floors shall
 

be built to withstand movement and weight of DE locomotives. 

I',AZARA has commissioned an experienced and uuaiified locai fi rm to carry 

out Jsign work and prepare the invitation for bid (IDF) ocuimicnts for 

the proposed construction. 

Tanzania has both design and construction capacity to design and build 

such type o[ structures. In the last 5-b years, considerable delays in 

completion of construction activities have been observeu. Long 

\ 
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extensions to large contracts are more common. These delays are mainl',
 

attributed to lack of some building materials and shortages of foreign 

exchange. It is reasonably felt that the provision of foreign exchange 

for this construction activiLy .ill enable timelv conpi ,l n. The 

following cost estimates have been made on a cost p.r squave meter 

basis. (Noto : A review was made by AID engineers to compar the costs 

of constru:ting 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. @ 1400 per sq. m. 	 $ 584,000
 

(ii) Storage area and demonstration 

classroom 	 with a total estimated area of 

1300 sq. m @ $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 costs would be financed by TAZARA. (This estimate does not 

includ 'osts of bmilt-in e~quipmnr liko overhead gantry cranph TAAR. :, 

management ha, advised that the new budget currentlyv being es tab Iished 

contains local funds for such construction. All tender ducouents for 
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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 AID financing.
 

1.084 Training in Repair and Naintainance 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 o 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 

engineri n g ' rv iic and ,h , i -Aini 1Lnq .ough hevn i 

proficiency is not at the level of fully trained, DE locomotive 

ma intenaince , .he en11 in een, t chi ici an and art isan-s at Mlheya are the 

only TAZARA personnel who have received training on DE maintenance and 

operation. This cadre of partially trained and experienced people will
 

0
prov ide 0i 1FIVICI Fei V : Kn 5V Wd ill-nAIj V Wi'I fOV Ce iOj l iUJ ror the 

four yea r heavv repinir of IKRIPP !30)C 1ocomotives, as well as all levels 

of maintenance for the 21 DE's in 1980l and the entire 30 DE locomotive 

fleet of which wil1 exist with the ,i ltion of 8 diesel electric units 

in 1989 and the 9 rempinder in 1991. 
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The mobility of staff and qualified personnel is heavily influenced by
 

TAZARA's national quota system. Low-level supervisory, technical,
 

foreman and 'orkshop personnel in Tanzania tend to resist assignment in 

Zambia a;o vice vecsa. Hoievei, hince Mbeya is close to the 

Zambia-'anza.:ia border (12U kin), the reluctance of Zambians and 

Tanzanians to move ti Mbeya should be minimal. 

With the DE locomotive fleet assigned Mbeya and the DFHI/MTU,to DFU2. 

DHF2/MTU loccmctives assigned to pika, the workshops at Dar es Salaam
 

would be availabl, to specialize in wagon and passenger coach
 

maintenance, repAi r and r dinn,. fh, and a:, or.V, ;avjon ,. reu r,. 

less mechanical, electrical and electronics skill than locomotive work
 

and thus effectix'ely matches Dar's 
current work-force qualificatons. 

The machine shops, forge shop and casting facility along with the 

furnitar, wood-working, wo d continuo to function. with pn;ssible 

increases of p-oduction volume to serve not only TAIARA but external
 

business r:,qrirements as well. Marketing training, in particular will
 

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

In summar', Ln work re-allocation descrioed above woulo improve 
rne 

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 with andlocation locomotive wagon 

use 
location. It will eliminate the dispatching of empty wagons to 

Mpika juvi to provide workload for the tpika wagon shop, as has 

frequently been the case. 

,lq
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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 Equipment and Tools for Maintenance Workshop 

Equipmcnt requi red at Dar es Salaam would be a Davis and Metcalf (or 

equal) brake system component testing machine. Equipment required at 

Yipika would he the brake system component testing machine above plus a 

dynoieter for testing of diesel engines. Equipment required at Mbeya 

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

Tooling for the 3 workshops would be tooling that is compatible to all
 

typcs of locomotives and lisLs will be prepared by TAZARA Mechanical
 

Engineers Department.
 



TABLE lE 
GOODS TRAFFIC CARRIED BY TAZARA (000 Metric Tons) 

LOCA L LOCAL 

YEAR 
ZAMBIAN 
IMPORTS 

ZAMBIAN 
EXPORTS 

TRAFFIC 
TANZANIA 

TRAFFIC 
ZAMBIA TOFAL 

1976/77 
1977/78 
1978/79 
1979/80 
1980/8i 
1981/82 
1982/83 
1983/8-
1984/85 
1985/8o 
1986/87 

429 
425 
271 
204 
235 
22 
241 
294 
284 
181 

EstimatedAc tual __ _ _ _ _ 

500 
590 
393 
228 
3 12 
328 
391 
431 
491 
357 

_ _ _ _ _ _ _ 

108 
23t 
251 
325 
185 
174 
150 
190 
266 
385 

_ _ _ _ _ _ _ 

3 
10 

6 
33 
20 
4 2 
42 
58 
5 5 
65 

_ _ _ _ _ _ 

1, 135 
1,273 

923 
790 
752 
796 
824 
973 

1,09b 
988 

1,200 
_ _ _ _ _ _ _ 

TABLE 2E 

YEAR 
ZAMBIA 
REGION 

TANZANIA 
REGION TOFAL 

PAIRS OF TRAINS 
PER WEEK 

1976/77 
1977/7:-
1978/P 
1979/80 
1980/81 
1981/ 82 
1982/83 
1983/84 
1984/8S 
1985/80 
1986/87 

354 

533 
424 
381 
249 
409 
431 
437 

Estimated 

472 
5 3! 
o7 
864 
600 
603 
315 
789 
634 
723 

826 
, 13 1 

1 ,312 
1,397 
1,024 

987 
564 

1,198 
1,065 
1,161 
1,300 

4 

b 
6 

2-3 
2 
1 
2 

2-3 
3 
3 



TABLE 3E 

LOCOMOTIVE UTILIZATION 

YEAR 76/77 77/78 78/79 79/80 80/81 81/82 82/83 83/84 84/85 8S/86 

Available 

(000 hrs) 448 456 342 352 201 219 258 270 301 322 

% 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 49.6 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 



TA BLE ,!E 

L.OCOMOTIVE- PROUCTIViTY 

YEAR 70/77 77/78 78/,9 79/.3a6 80/8i 81/82 82/83 83/84 84/85 8S/86 

TOTALS: 

Locomotives 

-,js in (O00s) 6666 7501 571o 4871 3942 42o3 4211 4.1S0 4698 4S12 

Lead 

Kms. 

Locomotives 

(O00s) 4128 4043 249-.i 2388 1933 2278 2949 3192 338o 3051 

Gross Ton 

ws. (aillions) 2a79 3120 21Io1 1889 1S1o 1798 2183 2522 2927 2596 

AVERAGE: 

Daily Running St,t 491 4(,1 441 455 .170 438 448 451 450.7 

Daily Output 

(I000 ton Km.) 349 2.18 ~ u 31o 251 207 274 32U 336 308 

Average Haulage 

(Tons) 6!j7 072 84.S 791 793 790 739 800 802 734 

TOTALS 



-------------------------------------------------------------------------------------
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TABLE SE
 
TAZARA: TOTAL LOCOMOTIVES - APRIL 1987
 

ITEM CLASS TOTAL REENGINED DAMAGED NOT OPERATING
 
NO. TYPE NUMBER OP iN TOTAL REPAIR REPAIR-


PURCHASED PROCESS NO. -ABLE ABLE 

1. 	 DFH2 Dti,MAiN LINE 97 26 41 10 31 29 

2. 	 DFH1 Dtt, SHUNTER 17 2 2 1 1 13 

3. 	 DFH2/ Dii, MAIN LINE 26 -1 1 25 
MT U 

4. 	 DFH1i Dii, SIHUNTER +2 

M F U 

S. 	 XRUPP DE, MAIN LINE 14 (3) 2 1 11 

TOTAL 	 128 28 47 14 33 80
 

2 
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TABLE 6b 
TAN!ANIA ZAMBT11-IZMTrVAj AHl)1pi'~yy 

,'IV£E IT) l AVA .I-!11, . 2,I,i'Y - i -t S9 198t1TY F ; 


Ol~t 'DNl2.NIA RI:G |[N ZA.IH A Ril-(;IoN 
TOT-A 1-1 ( s DAY~ s[AYSD-C'~~P>------T.'L 1,r, tc 2; rABfAlIt' ATLL- -A ILL 11.1. [Y Al. ih) AVAILAWLITY 

Fi2 Y- f"; fi:Fti I,:- Lit!2 1,,u DF/HM rU DFil 

July 198S 217 210 8C8 0iO 7. I9.6 30.9 r,3.2 217 >1 .; 5% 155 oli.9 70.4 28.5 75.5 
Aiust 217 5I 86'1 310 71. 53. 2 39.2 7. 1 217 Iit % 8 5S (S.1 58 9 27.8 82.1 
Septieber 210 310 84 4 500O o i., 45.5 38.0 72.7 210 00 $4(. ISo SS.4 74.7 36.8 tS.4 
0Ctober 217 310 eo8 P10 55. , oS.2 35.9 70.3 217 1l0 558 15 42.0 68.1 28.8 66.1 
Nove .ber 210 218 822 29u 75. (2.3 53.6 oS.8 210 0,u S40 150 44.1 60.4 35.9 74.S 
Lc abbter 217 241 837 310 72.i 73.8 33.2 70.0 217 ,41 527 155 50.2 62.S 30.7 73.2 

flaif Yearly Total 1288 1a89 5103 140 o8. 58.3 36.1 0.z 1288 In71 3281 920 53.1 65.4 31.4 72.9 

,Janruiry 1986 21/ 24! 837 310 S8. S oS.9 35.8 73.8 217 541 527 1SS 48.b 43.3 34.8 76.8 
February 19 .08 75o 280 t7.:, 63. 1 30.7 o8.5 196 )08 476 140 52.4 55.1 32.4 60.0 
March 
 217 241 837 310 62.,i 50.8 28.1 44.4 217 141 527 ISS C)S.3 SS.6 39.3 82.2 
April 
 110 30 30U 61.4 34.b 5S.9 210 S52 SO780 It9.u 150 69.0 62.0 41.2 91.2 
May 217 372 806 310 o7. 53.0 2S.I 4.6 217 572 49t) ISS 68.8 60.7 42.4 87.2 
Julie 210 " 0 780 300 t7. S2.I 3o.2 S2.8 210 5,o 480 ISO 58.9 62.4 37.7 78.4 

IhIlf Yearly Total 1267 2u82 4796 1810 65.1 57.7 31.8 58.8 1207 2to75 301 90S 60.S s.5 38.0 79.3 

Yearly Totals 2SSS 2!_171 9899 3O50 bb. 58.0 33.9 63.5 2SSS 3,,! o297 1825 So.8 61.2 34.7 76.1 

-------------------
9F/NfU - 11-12 1,,LMOtiVe with Hill diesel engine 
Loco Days = t)i:ue ,,f days during year multiplied I,' number of locomotives in service. 



TABLE 7E 

PERCENTAGE OF MAINLINE LOCOMOITVES AVAILABLE BY TYPE AND REGION 

TANZANIA REGION ZAMBIA REGION 
PERIOD FH2 " DFH2/m7TU U30C DFH2 DFH2/MTU DE U30C 

Oct. 1986 34.1 60.5 64.7 N/A N/A N/A 

Nov. 1986 35.3 62.8 59.3 N/A N/A N/A 

Dec. 1986 31.1 69.1 51.3 67.2 83.2 88.0 

Jan. 1987 33.2 56.0 61.0 61.4 76.3 84.9 

Feb. 1987 29.7 60.2 59.8 56.3 75.0 87.9 

Mar. 1987 37.8 60.9 63.8 N/A N/A N/A 

Period
 
Average 33.5 61.6 60.0 61.6 78.2 86.9
 

Source: TAZARA Regional Monthly Performance Reports.
 

I,
 



f~.LOCOMOTI VE RUNN A.N PAM= ERAY18 .4EPAIR 

DE KRUPP, DFH/MI'U DFH 
<LOC0M0T IVE. LOCOMOTIVE LOCOMOTIVE 

7~ 

1 Lc6~iii~abi.887' 50 	 56- 3%7 

Z. L'como tivUtili ty(Ava i1 -Reserve) 87.9% 71.41%-25 

3. Percentage of Reserving 0%1 3.6% 	 3.8%
 

4. Total Loco Running Kilometers "1515Sj 84493km717k
 

5. 	Passenger loco Running120k
kilometers 2835km 100k 6096km
 

6. Shunting loco kilometers 18480km
 

7.: Goods Loco Running kilo

meters Along the Line 22420km 72009km 46131km 

v 8. Actual running time of goods
Main Loco 	 569hrs lS18hrs Ohs 

9. Total Ton-km of goods Traffic 1978.3Ton-km 6300. 7Ton-km 3746.8Ton-km 

10. 	 Loco Running Kilometers per 4947k 
day2S k 49m17 , 

11. Technical Speed 	 36.1 km/hr 44.4km/hr 30.6km/hr 

12. 	 Average Gross Weight per
train 1 4 T;v~ 937 TonsTons ons 

13. Daily Output of Locomotive> 22.7 Ton-kn! 39.3 Ton-kn! 33.9 Ton-km/ 

14. Total turnround time of goods 2115 hrs 3862 hrs 2658 hrs 

15. Kilometers Covered by light80k 64m610m
 

16. 	 Lmrber of trips 10 14 1 

17. 	 Perce-ntage of Locomotive-437
 
Repairs 12.1% 25.0% 437
 

18. Percentage of Locomotive 
Under 	periodical repairs14329%
 

19. 	 Percentage of Locomotive
 
Under Casual repairs 12.1% -10.7% 14.5%
 

y~.20. Nwnber of. Repairs 10910A 	 -208.0 

2.Number of line failure's 3 	 1145;{~ UP13, , 



FABLE 9E 
.II4hAARY 01; INCIM E FAIlIhLS I-[R I)Fl QJVIKFI1AL I.O(tK4I'IVI-hlt "tllflh1 YI:AR 1985/86 

IIF 1 I I VI: F',Ii R1h aimIJ IS 

M4M I 

TOfAL 

kI lLTI~IRAGE IL .t(,E "IANIU.SSINiO l i, i HI CAl. LRAJt S 

1 I1.1N G 

A 1'B bi I 5 

Wi)HPLSS.OR 

t, I-XIL:,11SfI:H 

wUIL..U'OTAL 

L2. II'llI UfM176_i_ FAI IRIS 

RATE 
FAILURE 

P 10 KM)4 

.JIy 
August 
Skpteber 
Qiarterly lot, 1 s 
OCtober 
Novmber 
LiceeLber 

18b,DSI 
20o,c,37 
2u2,7to 
S ,0"4 
1lS,ogd 

211,247 

146,272 

17 

14 
.7 
.'0 
17 

2U 

3 
11 
1 
5 
3 
5 
7 

3 
2 
4 
'-
4 

4 

2 
-

-

3 

S 
2 
1 
8 
2 
2 
1 

1 
1 
-
2 
-

-

-

2 
3 
3 
8 

3 

3 
1 
-

4 
2 
2 
-

34 

23 
75 
32 
32 
38 

18 
9 

11 
12.6 
14.9 
15.2 

26 
QuJarterly 
ILI1f Year 

lotals 
lotals 

573,217 
1,109,291 

f7 
!Y4 

12 
20 

14 
23 

3 
S 

5 
13 

-

2 
4 
12 -8 

4 102 
177 

17.9 
15 

January 
Feb ritary 
Rarch 

Id4,75 
18S,897 

178,238 

9 
12 
25 

-
1 
3 

I 
S 
5 

-
-2 

3 

3 

3 

2 
-

- 1 

-
-
" 

-
-
-

IS 
21 
40 

a 
11.3 
22.5 

(tIarterly lotals S4o,890 40 4 II 3 2 2 - 76 13.8 

April 
Hay 

June 

17o,28S 
142,582 

174,670 

10 
8 

13 

1 
! 

-

3 
3 
3 -

3 
4 

I 
-

-

-
-

2 
-
-

1 
3 

20 
18 

22 

11.4 
12.9 

12.6 

Qiurterly 'lot,,la 
ILtlf Year [otals 
Yearly Totals DIbli 

Yearly Totals forDflI/m I( 

493,543 
1,U42,433 
2,211,724 

1,S07,9w 

il 
77 
171 

31 

2 
b 

26 

29 

9 
.10 
.13 

3 

2 
5 
I0 

1 

7 
Is 
28 

14 

! 
3 
S 

4 

2 
4 
I 

19 

-
-

-

2 

4 
4 

12 

8 

611 
13)6 
313 

141 

12.2 
13 
14.2 

9.4 

Yearly Totals 
DE irupp 8W,,487 S - 9 4 5 1 - 48 11 83 9.6 
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TABLi.E 101: 

WA {;ON FILI 1' 

7/77 77/ ,i 78/79 79/80 80/8 1 81/82 82/83 83/81 81/85 85/86 

TOTAL. tNIJMBER 
01: WA(ONS IN FtE:T 1997 199(7 1.997 1997 1997 1(97 196.1 19o,1 196.1 1849 

G :etraI Use r 181 t 181K 1818 
 181 8 1818 1818 1787 1787 1787 1689
 

Ta nk e r s 12o 12ct 12 6 12 C 126 12 o I z 1 12.1 24 109 

0 th r t ( S e c Id iz Cd ) S -1 S 3I $ 3 5 5 S S3 5 5 1 

Averagt. wagons 1un opedratim 
da i y n 'IAZA" A 1. 1 . 1 . 18.9 .21 1290 1 2 o9 1 1 5 907 8 2 5 779 
ZA MlB IA RA 11. A Y. ,: 3 2 1 1 S4 221 . 3 S j 4 23 S~o 5 4 1 

IwonA. 103e 1onZabSa147124 317S 1191 1.612 172t 1330 1361 1320 

Average wagon lurnrotnd 
(ions) 3lT.7 3 .9 1.2 3.4 2o.1 2 S 17 4 1S.6 16.6 

Average ld 1tr o days TAwuARA r r 
wagons held on aembi a RR Zali.24 3.y .w7 19. 3 6 o 3ai.a1 1n8s.d7 20o. 27. 

Avfera~te wagon load
 
('n.1 1 3S. 3 33. 2 32 . 31 .0 32.3 3.1 . 2 33. 3 34 .8 3-1.5S 33.0 

Wagon loa d re fe r S Lo 1C t (I-.l Ifre ightLtar r Ied Ihn ea ch wa gon and doe s ,not In1CI lde dead weight of wagon.
Detention time refers, to ,iYS spent hy W4agoli-, oil Zambia RailIways lo 01t. on I'AZARA. 



TABLE liE 

WAN LINE LO)MOFIVE CHiANGE POINTS - 1992/93 
(including the Freight System) 

PARAMETER DAR ES SALAAM MdLIMI5 IBEYA CHOZI MPIKA Ns'KAPIRI 
BETWEEN (T) (F) (T) (Z) (Z) (Z) 

TYPE OF 
LOCOMUI' IVE DFIIt2/MJ DE DE DE DFH2,,fFU DF1t2, MTU 

Maximum 
Track speed/kin/Hr 
Between Parameter
Points 60/70 70/40 0,oO d0; 5 o070 70 

Actual Speed Kmm/Hr 40/33 33/40 40 40 40 40 
Kin. Distance 0 302 6C.1013 1420 106 

Hours 0 13 241 29 0o9 

No. and Type 
of Locomotives 
RcuircJ !S iI 9 .L ....1' " ... 1g DDL 



TABLE 12E
 
ANNUAL MINTFENANCE AND REPAIR PRODucTIVITY PLANS TAZARA 1986-7
 

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

NUMBER OF LOCOMJTIVES 
DE$SCR IPVION REGION TANZAN IA ZAMBIA OTIAL MAXIMUM ALLOWANCE 

CLASS REGION REGION DETENTION TIME IN DAYS 

In termed(iate 
inspection A 110 64 174 3 
Light repair B B 2 15 41 6 
Light repair A C 14 11 25 35 
Medium repair D 10 s 15 60 
He arrepair E 2 2 4 90 
..\ccident repair G 2 1 3 
lo0 H1P trolley 
repairs T 4 4 8 

Repowered Locomotives (Locomotives availability 65%)
 

Engine Repai r Tanzania Zambia Total Maximum allowance 
Hour; , .- Yw.,n Re .ion detention time in days 

500 W ,A 42 40 82 2
 
1000 W /B 21 20 41 5
 
2000 W /C 17 10 33 15
 
8000 W /orC 2 2 4 60
 

Diesel Electric Locomotive (Locomotive Availability 05%)
 

Repair Repair Tanzania Zambia Total Maximum Allowance 
iBlefirition Class Revion Re ion detention time in days 

Mont h.l,yG 337 34 71 1 
3-monthly G3 10 8 18 1 
c.-!nonthl GI S 4 9 2 

. '. 0 0 n 4 
]
I- " e ' l ' (7 3 7 8 

Accident G 1 1 2 



ANNEX G 

TRAINING AND STAFF DFVFLOPMENT 

. Present Status of Staff ieve!pment in T.ZARA:
 

Training for TAZARA which has been primarily on-the-job (o-i-t)
 

was provided by the Chinese on a lare scale at the beginninp of
 

operations in the In 1976 over workin.
1970s. 2,000 Chinese were 


on the railroad. Since then o-j-t has been provided on a smaller
 

scale by the 150 man Chinese Pailway Fxpert Team (('RET), and hy
 

Zambian and Tanzanian emplovees in supervisory positions. The
 

CRET concentrates on trouble shooting. The amount 
of actual
 

skil] transference from rhe CRFT to TAT.ARA erpl,ves varies 
a
 

great deal according to the efforts made in this regard by
 

individual CRI-T members, their abilitv to communicate in English
 

or Swahili 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 school has been rtin by TA'ARA's local (>v:,hi n and 

Tanzanian) staff. The school has a permanent staff of 28 

instructors and a nzal of -C cumj,-..es. to.. .hcarjw 

facilitins fr-- 2 ann clasF rrMv VO'" nC,. t,'nAgpts. The 

school has conducted courses for approximately 1700 stu'dents 

since 1978 with th, following, departmental distribution: 

V{
 

http:cumj,-..es


- 2 -

Department 
 No of Students
 

.echnical Engineering 6P6
 

Traffic and Transportation 
 S4A 

Civil EngineprinF 2141 

Siynallinp and Telecommunications 206 

Finance and Supplies
 

1699 

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

Department in the 
same period.
 

The 32 different courses taught vary in length two
from weeks to
 

three years, with most being of 
short duration. The school is
 

under-ut ili :ed.
 

The school has so far provided training mainly for locomotive
 

drivers and signalling an, telecommunication technicians and
 

artisans. Other categories of 
staff for whom training has been
 

undertaken hut For a 5mi tod prnprt-hon of porgnPn,1. are
 

teieprint operators, statien toremen, tratlic operators, traip 

n uar's, trAin conductors, controllers, coach and wagon 

inspectorsz, shunters, paints locomotivemen, technicians, 

permanent way artisans and permanent way technicians. Recently 

the school has begun or is planning courses for commercial 
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clerks, statistics clerks, number takers, officers in the Traffic
 

Department and in mechanical draughtinp, production managempa t PPn 

supervision skills.
 

A major weakness of the school is its lack of 
applied or "hands on"
 

training. This is duhe both to 
a lack of 
adecuiate materials at the
 

school and lack of using the ,pika workshop and related TAZARA
 

facilities.
 

TAZARA attempts to have training at 
the school organized in
 

collaboration with the 
various Head Office departments. Fach
 

department has a training committee or 
coordinator responsible for
 

channeling: ruqucsts and rco menmjtiios for 
voursv.s. F,,e training.
 

school sns 
 course syllahi to the department s for commnrt. Sore
 

departments are stronger 
than others in carrying out these
 

responsibilities.
 

To date, TAZARA has devoted a significant amount of financipl
 

resources for training. 
 Between 1979 and 1984 slightiv over TSK 32
 

million was spent on training. Forty-four percent of this amount was
 

provided for overseas trainin? 
(for upper level staff): 25 for
 

courses at African 
insriwt i;nn other tCan ntka ; 1 5 for seminars; 

and The remqindr (Nppronximatrlv 1A6Q financed the school at Ypika. 

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

overseas) and 14 
new trainees (7 local and 7 overseas) for a
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budgeted amount of TSH 10.25 million. The 1986/87 approved budget is 

TSH 8,533,000 to cover 18 continuing trainees (12 local and 6 

overseas) and 11 nekv trainees (4 local and 7 overseas). The major 

fields for continuin training art, accountancy (usually one year 

certification) courses and engineering. In TAZARA's lexicon 

"continuing" training is any period three months.
over 


Some TAZARA employees are trained under Tanzanian and Zambian
 

government scholarships. In June 1986, 28 Tanzanians and 1,1 Zambians
 

held government scholarships.
 

Training outside TAZARA is considered and decided upon by the
 

Training Selections Administrative Committee chaired by the Deputy
 

Manaiinei Director and consisting of heads of department in the head
 

office. Departments have develnped a general. five year training
 

plan. Requests for indviouwal training are received. However, there 

is no org~api:arinnn- pl:3n outlining which kind of education and 

course-, shnoiu i he proferr,- . tho criteria for selection of 

individuals based on job performance as well as aptitude and other 

variables needs to he str thlno,o.. 

1I. Training and Staff Development ,Needs
 

Three major studies have thoroug'hly identified TAZARA's needs,
 

including those that are subject to improvement through staff
 



development- and, t rai hing These sttidies are~ (1) 'Opera tional 
and Staffing IStudy"' 69yCanadian Paci fic Consulting, S yi ' 
Ltd 198.4C2Y'!TAZARA'M~anpower Development Plan and Trainine 
Fac ~i1ties Pro ject Appraisal Report, NORAD, l986;,_and, (.3)'C 
"Prog ram of Training a nd Related Measures Ito0Striiiitheri the 

) Mechanical Engin'eering Department of TAZAR.A,'i 'KFW;q PP(. These i 

reports in total, comprise several thousand-pages of detailed 

analysis and recommendations, which TAZAP.A management has I3 
generally accepted. TAZARA has developed a ten year plan which 

.2 .. 

contains 22 projects that aloadessmany of 
recommendationis contained in these analyses. 

the pr'oblem~s anO. 

In this section we will hrieEl~y describe the rnalor rappower 

* 

training needs described in these reports and 
are' being'addressed. 

indicate how they 

The following section will 'describo those areas5 ulpon which Air. 

will focus. In section VII the budget will be, presented. 

The accomplishments of TAZARA are impressive. It is an operating,,~' 

railroad of over 1800 kilometers; moving nearly a million tons, of 
freight per ye~ar and rhotjsaiids of: passengers. .lost1 mportantiv) 

it must'be appreciated, that TAZARA ha's nearly 7,00 emiployees', of 

which virtually, all had no previous training. The amount of 
on-the-job training being done at TAZARA is immense. The 'fact . 

that' so many workers' have-been trained and are knowledgeable in, 
operating the railroad is creditable. ,Inles than ,ten years, 
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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 below standard. The Canadian Pacific Study 

states: "There is sufficient evidence demonstrated by the number 

of derailments and accidents, lack of effective accountin

systems, and by the low prOdnctivitv in the workshops to su,est 

that a considerable amount o corporate offort in tho next few 

y'ears must be dedicated to improving the skills of the overall 

workforce". (p.115). 

Specific training needs vary with departments and job level.
 

However, the most critical are the following:
 

1. 	 More on-the-.job trainin', I- r'ipfrc. and irprove technical 

skills already aceuirvd, dpv'lrp analytical skills to 

identify and solve problems, and develop skills in
 

maintenance and management.
 

2. 	 V : <tS: ,,'it: and rtivatin, particularlv in 

the lower scale work force - grade 1-9 - comprising nearly 

90% of TAZAA 's work force. 

3. 	 The developmrent of specialized skill areas which are 

relatively new or plann d ('.* ., operations nf oparry 

equipment, mechanical track maintenance enuipment, solar 
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power eauipment) or in which there 
are insufficient numbers
 

(e.g., accountants, enpineers and 
some upper level positions
 

such as corporate planners, economists and computer
 

specialists).
 

The individual projects in TAZARA's il-year plan with 
identified
 

hands-on training needs are being net 
by donors. For example,
 

the Germans have 
provided P -j-r. for raintenance of its
 

locomotives, the Austrians for permanent wav sections, FIN N
II
 

for occupational safetv, 
the Germans for workshops, ISAID for
 

G.E. locomotive maintenance. There are still soma 
important gaps 

in on-the-job traininy. TAA:\RA officials belie,', there needs to 

be even more emphasis on trainin; for track maintenance and 

on-job-training for all of the on-line employees. Fven in areas 

of donor assistance, not all employees in these areas will
 

recei ve t r ini .
 

Several studies have recommended the Mechanical Engineering,
 

Department develop its own training function rather than rely on
 

the Mpika school. This change would increase the effectiveness
 

of tq wn~or k r- pvd p m - , Iar'~ q -PiPA p r ir i i y 

The recommendation has been accepted 
and seveal projects (e.g.,
 

M'E:l, ME:2, ME:3 and 
ME:4) have provisions for this.
 



Serious problems have been identified in the finance and accounts
 

sector, ar e0 v heca:se of vacancios and staff shortages. The
 

NORAD appraisal iss ion iont if ied "a huge need for accountancy
 

traininp levels. AARA of
at all .. is aware this problem and it 

is partially hei addressetd in seve-ra ways. It is expected 

that the new salary ind boefi t plan ad1opted by TAARA will stop 

the exodus of nualified accountants that has historically taken 

place. NORAP and FE C have express ed intorest in provid!ing 

training in this area, hut specific proposals have not yet been 

developed. 

TAZARA has accepted the recommendations to reorganize the
 

Personnel Department. This Department has the responsibilitv for 

industrial relations, manpotw-r development and training. In 

order to develop, maintain and secure continuous eval,,aticn of 

training needs and manpowr ,levelopment a new MIanpower and 

rc:i'nic?, ie,: ,rrtr,''r , ., .: "ill V" 5t~ :,.l: , t .< ... , 

e,istin staff from the Tratinin, School and from the Personnel 

Iepartmer t . NORAI1 will assist in this endpavor through project 

GM' : 2.. 

Lhile several mroposed proects (e.o.. CE:I, CF:IT ?nd G,1:2l 

provide 3ss1stance to MpiKa .'chiool, it is generally felt that 

more technical instruction should be done en the job site (i.e., 

workshops, Iine etc. ) and "lp ka bo umd moro for acti vi ties that 

wuold be best fit ted for cI ass r and ,1rioars ( i .e., 

accountancy, sales, management seminars, telecommunications, 

etc.,). However, even in these activities much closer 



-9

collaboration between ,Mpika and the technical divisions is 
being 

sought. This "will he part ef NORAD's G1i:2 project. 

TAZARA will at some point, have to computerize. Currently, a
 

rather archaic and inefficient computer is used for payroll. 

[!owever, scheduling, inventory, recerds and maintenance are done 

without the use o: computers. When thesv stein is :evelopec, 

training programs for management utilization, and maintenance of 

the system wi 11 a'so have to be Ieveloped. Current lv, nothino is 

being done in this area. 

III. Manpower Development Plan
 

Project G,\1:2 (Manpower Development Planning and rraining
 

Facilities), f nded by INORAD has set up a CoordinatingQ Unit for 

all donor activities and will develop a lonp term Manpower 

Deve op)m r n. T tlan ha S ' pI: ,. -'voa r Pe vf, pr-,r, . 

The development of this Plan is expected to take three years and
 

will be in two phases.
 

The first phase (12-15 months' will include four aspects:
 

1. A strategy for manpower registration.
 

2. A strategy fcr manpower development including organizing a
 

new Manpower and Training Department. 

3. A Comprehensive Manpower Development Plan.
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4. 	 An implementation propram.
 

The second phase (24 months) will result from the Findinw 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.
 

4. 	 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 by the "ann wer Section and will cnnform to 

the Manpower Plan. 

The traininp program of this project has been vetted with the 

TAZARA management and NORAD-led coordinating unit. It obviously 

rr .... ntps the P r - P nl. 'w.," r, .r adresses alradv 

identified critical needs 
and will become part of the overall
 

manpower program.
 

The Project Training Plan 

The Froject Tra ining Flan dd resses priority needs that are not 

being addras~c:d 6y ,-thr ,'nrs: 

A. 	 On-the-job operations and maintenance training for G.E. 

locomot i ves. 

B. 	 Mid- and upper-level manapemet training aimed at improving 



productivity and efficiency.
 

C. 	 Study Tours for lower 2rade staff to increase their
 

knowledge and skill base and increase motivation.
 

D. 	 Higher level participant training in areas related to the
 

Project technical assistance (i.e., corporate planning,
 

accounting, managewent training, mechanical enpineerinp,
 

railroad manapement, economist/market analyst).
 

A. 	 On-the-job Operations and Maintenance Training for G.E. 

Locomo t iyes: 

On-The-Job training will be provided by an engineer
 

experienced in the operations and maintainance of G. E.
 

locomotives. He will reside in Mbeva and work at the Mbeya
 

workshop. However, he wil1 travel to other sites along the 

railway line as needed. Working on a one-on-one basis he 

will transfor his s ills to the Forem;an, a-tisans aP& 

workshop supervisors with whom he comes in contact. This 

individual is already working in Mbeya under a contract with 

the FRGC. The Proiect will pick him up after his current 

contract expires, which is anticipated as month four of the 

Project. 

B. 	 Management Training:
 

This element of the project will assist in improving
 

productivity and efficiency by developing and carrying out
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management trainirng pograms that will improve various work
 

related behaviors (e.g., communications, decision making,
 

supervision, planning,, discipline, morale, problem solving).
 

Training is based upon a participatory problem oriented and 

experiential model. Fxperiential adult education technicues 

are used in which the participants draw on their own 

experiences to analvze problems and work out solutions. 

Activities are used in which participants increase their 

manag.ement skills (i.e., communication, supervision, etc.). 

This type of training is based 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-Job follow-ups.
 

Discussions and team building takes place. Lectures are not
 

given. The process is ongoing and also action oriented.
 

Teams are created, problems identified and strategies for
 

solution developed. Groups are brought back together
 

periodically to assess progress and revise their plans and 

strategies. It is anticipated that a supportive climate 

will h 1 P.e qPoI, in ,.hi r chnr.inicati n vorticallv ad 

horizontally, is improved. Panaers themselves will 

identify constraints, deviop solutions and determine those 

management strategies best suited to their own situation. 
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Training Cycle
 

There are approximately 18O mid to upper level managers in
 

TAZARA (levels 11-21 on the TAZARA salary scale). These 

will he divided in five groups of 30-40 each. Each group 

will undertake 3 training sessions approximately 8-10 months 

apart over the life of the pro i-ct. It is expected that the 

initial session will be three weeks and the twc followin!: 

sessions two weeks each. 

This training strategy is based nn that successfully used in
 

several projects including the Tanzanian Training for Rural
 

Devel opment Project. Under that project 10 members of the
 

Tanzanian institute for Development Management, at Mzumbe,
 

were ctirano aS Vraintrs. Several of these can be 

classifi, as excellent trainers. At least tvo of them are
 

expected to be part of the management training team for this
 

project. They will he teamed with two trainers from the
 

Mpika School staff, the American long term mrainin, 

consultant and one short term railroad management 

specialist. Tho short term qpecialist will vary depending 

on the particular need and may come from the United States 

or the Transportation Division of the Eastern and Southern 

African .ianap m'ineit inst itute (ESA.I) in :\rus ha, Tanzania. 

As the trainiing pro! ran cortinues, the . erican lot? terr 

consultant and the 1D0 trainers will play less of a leading 

role and the Mpika trainers will he developed as the primary 
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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 program.
 

Illustrative Plan:
 

Sessior I : 

Phase I - Familiarization, needs identification and 

Planning-3 weeks. Two IPM trainers, two Mpika trainers and
 

one outside management specialist for three weeks each. 

Phase 2 - Norkshop/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 11 - Approximately eipht months later 

Phase 1 - Needs identification and planning 1-2 weeks: one 

or two IDM trainees (depending on strengths of Mpika 

Trainers). Mpika trainers for entire period. 

Phase 2 - Workshop (seminar) 2 weeks: Same staff as Phase 

1 above. 30-40 participants (same participants as in 

Session I). 
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Phase 3 - Assessment and Forward Planning - 1 week: Same
 

staff as above.
 

Session III: Approximately eight months later
 

Phase 1 - Needs Identification and Planning - 1 week: Two
 

Mpika trainers, one IPM trainer if needed.
 

Phase 2 - Workshop seminar - 2 weeks: Same staff as Phasp
 

1 with addition of outside consultant.
 

Phase 3 - Assessment/Planning, 1 week: same staff as Phase
 

1.
 

Back home follow-up:
 

About midway between sessions teams of trainers will nake 

visits to the job sites where possible, for short 

follow-up/feed back sessions with small groups of 

participants. Thi5 , Ij involve 2 pairs of trainers (e.g., 

2 PM, 2,Mpika) for two weeks each for the initial follow up 

ahd 1 pair of trainers fr two weeks on the second follow-up. 

Venue, Facilities, Staffing: 

The managenent wpgrk;heps will take place at YpiOk Schu.l a&r 

TAZARA head ouartr at Dar 's Salaam. There are adeouate 

facilities at hoth locations. A small amount of training 

equipment and supplies (worth $75,000) will he ordered and 

used at hoth locations. 
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A full time management training consultant working with the
 

TAAZRA (hief Training Officer in Pares Salaam, will be 

responsible for carrying out this program. A core of four 

trainers from the pika School will he used throuphout the 

program. This will involve a total of 200 person weeks or five 

person years of Mpika staff time over a three year period. 

Obviouisly close coordination will be needed between the Personnel 

Department and Mpika School to insure staff and facility 

availability.
 

Executive Management Training:
 

A special cycle of management development seminars will be
 

developed for the dozen most senior executives. They will follow
 

a similiar format as those described above except for some 

important differences:
 

They will be shorter duration: 1 week. They will focus on 

a wider range of i-3:W,;, such as policy dialo ue and 

organizational deve lopment and also be designed to 

familiari..e the sopi r mnagpmnt witb the process oriented 

management development approach being utilized in the lower
 

level management workshops.
 

They will utilize more outside expertise and venues away 

from TAZARA. The first being held in the U.S. and combined 

with a study tour. 

A 
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C. 	Short-term Work Study Tours for Mechanical Engineering Staff:
 

Technical training provided by the project to lower grade staff
 

will be complemented by study tours for selected staff from grade
 

11 or below. The cb iective is two-fold: (a) provide a broader 

base experience from which they can view their own job throuph 

exposure to people in the same or similiar positions elsewhere 

thus increasing their knowledpe and skill base and sense of 

commitment; (b) provide a reward based on job performance. 

Tours would consist of a one-veek tour of Ypika and Ybya 

workshop people to Dar es Salaam. They wil tour the operation 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 ,beya, 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-S topics on which the tour teams are expected to gather 

information and impnressions. They' stuIv teams w il then repnort 

back at group meetings at their respective workshops. The
 

selection of participants will be based on Job performance and
 

limited to artisans and others in the lower grades. Logistical
 

arrangements will be the responsibility of the project training
 

staff (Manaveitnt and technical ccnsultant) assistod by
 

department
 

¢

iv 



supervisors. Since a more senior person from the workshops will 

act as tour leader, this person should serve as a translator, if 

necessary, so that good workers will not be ineligible because of 

their lack of ability in the language, e.g., Swahili or Enplish. 

The Project's long term technical consultant for the Mechanical 

Engineering staff, and .pika trainers and senior 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 day: 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 for each of the working
 

units represented by participants on the tour. Occasionally
 

involving resource person.
 



D. Participa;it Training:
 

Long- and short-term participant trainng will be provided geared 

to the technical assistance provided by the proJect. Funds for 

six ,iasters' dep.rees will be provided in the areas of most 

immediate need: at least two accountants (for Senior Accountant
 

positions), one corporate planner and one mechanical enpipeer 

(for Senior Planning Oflicer Posit.ijn). Short term 

programsistudy tours in the U .S. andi LDCs will ho provided for 

managers technicians andt ra ine rs in such a reas as rail road 

management and operations, maaterials management, pricing and 

costing, transport statistics an(! information services, compulter 

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 TA7ARA to conduct training. 

Earl) in the project, five Npika trainers will be sent to the
 

U.S.D.A. Trainers of Trainers Course in order zo provide s;:e 

grounding in the experiential and process-oriented management
 

Iraining techniques that will be used. 

The Personnel Officer, assisted by the management training
 

conrcitlrint will 4,irelop a narricinanr trainin, nlan bv the end of 

month 12 of the project. This plan will be revisea at tne end of 

month 24 and 36. It will include the short- and long-term 
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training needed, 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 mana,ement training program scheduled to begin 

month 12. Also, rhe Iong-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-Joh 

Ability to do academic work in English 

For certain fields demonstrated ability to do math and 

science 

Academic qualifications 

The Training Plan and canlidates 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 

r),TPs and paticipa;ts, using the services of 

AID/Washington and assisted by the Project technical 

assistance team in def ining the training programs and 

identifying Liainin, institutions. 

k 
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V. The Management ,raipjing Technical Assistance: 

The qualitiesn of the manayrmen; training technical assistance 

will be the key ingredient for the success of the training 

program and, in turn. the improvement of TAZ\RA' s efficiency. To 

direct and carry ou: this prog ram a small gorup of American 

management spe:cialists should ,, utili ed for short term 

consultancies. This approach will insure continuity and a minimal 

loss of time bvcause of tho need "nr familiarization. An initial 

consul tancV of several months wil he rocessarv t, cpnduct a 

needs assesment, establish henchmarks, etc. These persons must be 

experienced in three types of management training activity: 

experi errial education, ,r~anizati onal v,-lopment ' 

process-oriented management techninues. They must have 

successful experience working in these aras in Africa. They 

must be energetic, willing to get their hands dirty and be able 

to operate in the culturn! mili' ,Pof TAMA- Whil- ,xperience in 

railroads would be desirable, the skills and qualities described
 

above are more essential. Th organiz:ation and management 

problems of TAZARA are not vory much different from other 

institutions in the region. They are subject to improvement by 

the maana , men t . raining ;, cl jescrib,, above whi,, will be 

modified to TAMA..'s special circu.stances. 

Some of the initial gearing-up acitivities that will have to be
 

done during the first six months of project acitivity include the
 

following:
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Develop a global needs analysis for all three aspects
 

of project training, i.e., o-i-t management participant
 

training, study tours (month 1 thru 6);
 

Develop detailed training schedule for all aspects of
 

project training (--9);
 

Develop hemchrarks for evaluation of training programs,
 

including objective criteria (1-6);
 

Develop formal coordination mechanism for training,
 

planning and implementation that involves participation
 

of all departments (I-Q);
 

Develop detailed Programs and schedule for all project
 

training (nngoing);
 

Initiate n-house training programs: management
 

trainin, ( ,nrth ( 9-), studv tours (6-9);
 

Initiate external training programs; participant
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Project 

Month 

6 

Illustrative Plan - Schedule 

Arrival of short-term management consultant 

fcr VS mor th 

12 Training Needs Analysis developed 

Evaluation Criteria developed 

Formal Coordinating . chanism developed 

Agreemenr reached with IPY for use of its 

Trainers. 

Detailed Training Programs &1 Schedules 

developed. 

Participant Training Program underway - at 

least two L.T. and two S.T. participants in 

training. 

15 Study tour program for Mechanical Engineering 

program beins. 

In-service Management Training begins. 

Senior F' -cIsti,. fnaF m.n~t Sominir completed. 

Remainino lonQ.-term Particinants selected 

Remaining Mpika trainers receive ToT training. 

24 All in-service management training groups 

have received Session I training. 

10 study tours completed 
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Training schedule revised for next year
 

Remaining long term participants begin trng.
 

36 	 Two L.T. participants returned. 

10 additional study tours completed. 

Session II management training completed 

48 	 Remaining L.T. participants returned.
 

Session III management training completed.
 

10 additional study tours completed.
 

VII. BUDGET FOR TRAINING COMPONENT
 

U.S. $
 

S.T. Consultants - 15 p. m. 330,000
 

Executive Management - 3 workshops 70,000
 

In service "1,anav'r.'pnr 250,000
 

Particip:ant Training 460,000
 

Study To rs 1 P,000
 

Equipment/supplies 	 75.000
 

$1,203,000
 

\,
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KEY TO SCHEMATIC:
 

0 - Study Tour 

EM - Executive Management 

A/E 1 - In service '.Ianapement Phase 1 - Group A-F 

A/E 2 - In service Manapement Phase 2 - Group A-F 

A/E 3 - In service Manapement Phase 2 - Group A-F 

P.T. - Participant Trairninv 

TOT - Trainers of Training 

1. - Arrival of .anapement Training Specialist 

2. - Trainin g Ned Analysis developed 

3. - Coordination mechanism developed 

4. - Benchmnrks an!o'. ohjec v es Criteria established 

5. - Agreement with P1PM 

6,7,8- Detailed Training Program and Schedule for upcoming 

year developed. 



ANNEX H
 

BUDGET COSTING
 

Notes on Costing/Budgets
 

1. 	 Locomotives and Spare Parts:
 

Price o[ locomotives are calculated at .$1.5 million each
 

Cost of 14 at $1.5 million = $21.0 million
 

200% 	equivalent of capital cost 
for 	spare parts is $4.2 million
 

2. 	 Tools, Eqn ipiment and Spare parts to overhaul 11 and repair 2 GE,'Krupp 

diesel electric locomotives
 

Costs are from sample current G.E. and other suppliers catalogues.
 

3. 	Long Term Technical Assistants per annum: 

Assumes a family 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 v'ear. 

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. 
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STai ne-~ rs f:ro6m, ID M iES M I 

Shorttermt rainn 

777Reg-ionaI--,ConsuIltnts 

Salary ($100/day)'
 

Per diem ($73/day) ,' 

Transport ($100/round trip)
 

Costs per assignment to Tanzania 

*-A. Long Term T.A.
 

Cost 


Recurring Costs
 
Salary 
Difl15000 

Housing-rent 

Housing-utilities 

Housing-Guard

Education, 1 at post 

1 away
HHE Storage 
Insurance' 
Miscellaneous 

sub -total 

Operational Costs 
Tickets 
Per Diem, 60 days per year-

Supplies 


Sub-total 


Non-recurring Costs
 
Assignment Travel 
HHE Shipment 
Air freight, 700lbs 
POV Shipment 

. 

Medical Evaluation 
Travel to R1&R post

Settling-in 

Temporary lodging 

Furniture, appliances & Fr.9 


Sub-total 

Overhead,(135% on wages)
~ . TOTAL 

-Average 
 cost per year'' 


2,~ 

* 

are calculated as follows
 

Year 1 
 Year 2 Year 3 Total
 

60000 60000 60000
 
15000 15000
 

24000 24000 
 24000
 
6000 6000 6000
 
1800 1800 1800
 

-.- 

20000 20000 20000
 
2500 2500 2500
 
1600 1600 1600
 
2500 2500 2500


133400 133400 133400 400200
 

2000 2000 2000
 
4500 4500 4500
 
2000 2000 '2000
 
8500 8500 8500 25500
 

6000 6000 
 ~ 
10000 10000
 

4000 4000
 
.50
 

600
 
6000 bo
 
750
 

4000 4000
 
36000
 
69850 6000 24000 -'
'999S0


81000 81000 81000

292750 228900 2490 768550
 

256183

Rounded 

'-

'to- $25'6,300 -per year' 
ii 
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B. Short Term Consultancies per month: 

(1) 
Actual fees paid for financial IQC consultants in Tanzania:
 

Salary 
 6,760

Per diem ($73 per day) 
 2,190

Transport roundtrip from USA 
 2,500
 
In-country travel 
 100

Car rental 
 400
 
Overhead 60, 
 2, 70C 

ROUNDED TO 
 $ 15,000 

(2) Representative cost per month for railway engineering 
consultants 
in Tanzania, Louis Berger International Inc. 

Cost Element 
Salary 
DBA Insurance 

6,760 
168 

Per Diem $73 per day 
Transport to/from U.S. 
In-countrv travel 
Car-rental 
Misc. (visas, innoculations, medical, etc) 

2,190 
2,500 

275 
400 
250 

Sub-total 12,543 

Overhead 9,126 

Average Cost per month 
 21,669 

Rounded to 22,000
 



ANNEX J 

FINANCIAL ANALYSIS AND CURRENT DEBT OBLIGATIONS
 

1. TAZARA's Financial Position
 

TAZARA's total performance during FY 
85/86 and first quarter of
 

FY 86/87 was satisfactory; 
 330,246 tons of freight traffic were
 

loaded against a target project of tons.
296,597 Similarly, the
 

334, 	 10) passengers conveyed exceeded the budget figure by 1109 

passengers. Performance 27% better comparedwas when with same 

quarter 198S/86 financial year. 

During the quarter in question, a net surplus of TSH 139,543
 

milliov was registered against a budgeted loss of [SH 27.34 

million. The favorable financial results were basically 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 years and the current three
 

yedr., of opcration Rupa,;enL i ' Lof'" d bt iiicuk'i-ek ,i ar ' 

materials will not be completed until June 1991, more than ten
 

years after they were used. Materials under the current loan 

will not be paid for comnpletely until 1993, or 7 years after 

they have been used up. For purposes of depreciation, 

locomotives have 
been assumed to have an effective life of 15
 



years. 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 expected life.
 

Other loans such as RMBY 427,850 for the Chinese technical 

assistance RMBY 10 million for supply of spare parts and RMIBY 2.7 

million for repair material on (Lambeshi Bridge have also been 

re sc hpd uiI d. 

In the course of the tripartite talks between the Government of
 

China, the Government of Tanzania and the Government of Zambia in
 

1983, new schedules were established for the repayment of three
 

outstanding loans an.1 one new one. By ag reement, no interest has 

accrued from that date forth. These loans are the following; 

a. 	 Commencement of repayment of the original loan of R,-1B 988 

million Yuan has been rescheduled from January 1, 1983 to 

January 1, 1988. The final of 30 equal payments will be due 

in 2022.
 

,. 	 The lWan for pdrus andi ,iateridis from s ,tr uI} i ('oligh 1986 

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 years. 
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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 

instal lments. 

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 

commenci ng 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 T,\>,RA, 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 years 1936/87 

through L)02,'Xf. Table .J-1 shows the detLall of the repayFment of 

the four loans in RMB Yuan. 

3. German Loans for Krupp Locomotives 

In 1984, FRG provided TAZARA with 14 Krupp locomotives valued at 

ail L ill; 1o1 a"'1 0 in, 1 a n . .1U ali 11 i coiive: Lcd Lj v-'r i i

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 TA7ARA by the two 

governments as equity.
 



TABLE J-1 

PAYMENTS REQUIRED FOR EACH OF THE FOUR CHINESE LOANS 
(Million of RMB Yuan) 

NEW PARTS
 
PARTS AND AND 

OR I GI NAL MATER IA LS LOCOmOT IVES MATERIALS 
YEAR LOAN LOANS LOANS LOANS TOTAL 

1986 '8' 18.38,1 18.384 
198- 88 18.38,1 1. 1 19.50.1 
108889 18.384 1. 12 19. 50l 
199/90 18.38,1 1. 12 6.000 25.504 
1 90"91 18.38,1 1 .12 6.000 25 .504 
199192 1.12 6.000 7. 120 
V92 93 32.93 1.12 6.000 40. 050 
19933, 32.93 1.12 6.000 40. 050 
~l,9 32.93 1.12 34.050 
1%9Th 32.93 1 .12 34 .050 
1" 32.93 1 12t- 34 .050 

3 "2.93 
 32. 930 
1c 9 32.93 

'3 more payments on the original loan of RMB 32.93 million Yuan will be
 
reqiired, ending 2022. 
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4. ITU Engines:
 

TAZARA obtained suppliers letters of credit for the MTIJ 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.
 

5. 	Traffic Forecast:
 

Forecast )f goods and passengers through TA7ARA - (imports and
 

exports) have been prepared hv TA..ARA for the period 1985,'86 to
 

199159 o. The forecast prividt>- a basis for determining an 

appropriation size for the number of locomotives over the next 10
 

years planninQ period and ftr establishing line operational and 

equipment requirements. For the [*AZARA 10-Year Plan, the 

different goods :atgries pr,3cts are those which traditionally 

have passed through TATARA plus additional possible diversion 

from 'south Africa, %Ialawi, Thire, Zambia and :imbabwe. These 

consist ot copper, petroleum products and general cargo. A 

summary of the forecast is shown in Table 1,-3 in thousand of 

met r ic tns.
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Effects of the Dual Currency Tariff Schedule:
 

The accounting system divides the tariff in Shillings by
 

11:2 to obtain the tariff in Kwachas. After collecting the
 

amount due in Kwachas, 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 is then transfered to Tanzania 

Shillings (assuming this can be done without undue 

difficulty). Since the current (April 1987) exchange rate 

is approximately 6.87 the amount actually received would be
 

TS 15,711.69. This repr ,7ssf %'ii. 

is 24%of the amount originally invoiced entirely due to 

sen i i5 31 , which 

foreign exchange.
 

This can be summarized in the following table:
 

Sill I I ings wachas 

Amount invoiced 20,530 2237 

Amount Collected 15,711.69 2287
 

Lost Revenue 4,918.31 

http:4,918.31
http:15,711.69
http:15,711.69
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This illustration demonstrates a policy problem for
 

TAZARA, i.e., is a dual currency tariff schedule 

appropriate when one currency is floating and 
the other
 

fixed.
 

In addition, TAZARA's revenue policy which was adopted 

in 1979, states that "revenue is brought into account 

in the region in which it is (:ollected". This means 

that all shipment of goods between Tanzania and Zambia, 

whichever direct ion, are conslider.d as revenue for 

Zambia since the customer is located in Zambia and is 

billed in Kwacha from Zambia region. This policy 

creates difficul ties for T ... \A because: 

a. 	Given the current tariff structure and the current
 

foreign exchange rates between Kwacha and 

shillings, large foreign exchange losses occur;
can 


b. 	 Becausv , , - i i i . , transf-rl funds 

between Zambia anid Tanzania, the effect is to make 

more funds inaccessible to the region that has the 

greater requi rement for funds; 

c. 	It distorts the revenue and traffic volumes 

ac tua l1 gcn.ra - b c region;(4,i ,. and 

d. 	Dtfeats rho h'sic int,'rnil rn rntrnl cnncert of 

recording transactions as close to the time and 

point of origin as possible. 
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~ I ( I10ARD OP DIRX"T011, 	 ' 	 .TAIItJIIA ;.AXt1JIA RAILVAY AUV LUIITY 

I1-URhIWrDUd 110- M 42/05 

10thx 	September, 1985 

GOVRfItiMITS AS lMR IAMUE NO. 8 OF TAW A ACT.

It is recommended to the Bloard of Directors to C01[UIDItR to rcccumend t'. 

the Couni~il of Iainiotero as followo: 

(a) 	 Approve the amn.ito of the following loas be converted into 

equity and lowi in the ratio of 60:40; be fixod in lucai. currency 
in the siu stated cand the repayment ter= on tie lucti p'urtiun' br. 

as proposed below: 

* . i. 'Die .Loan of RMY 201427,850 wurth of spare parto- be 

fixed at TMis. 110,923,226 or ZK 10i 0342. The loan 
portiom to be repaid in 10 years cvtnencJii iii th year 

200W. 
Us. 	 The loan of MMEB 2,745,558.86 Worth Of spare parts for 

Chambeshi bri~dge be equivalent to Tjhs. 14,908335 or 

ZKr 1,344,745. The loan portion to be repaid inl 10 ycarn 
commencing in the year 2000. 

iii. 	 The loan of IiLMI 10,052#005-39 worth of spare parto be 

equivalent to TXha. 54,582,389 or ZK 4,923,3L50 The 

- loan 	portion. to repaid 10 years eu j thobe in c wct,- in 

yoar 2000. 

-. . . iy. The loan Of IUE 30 %illimiworth of materials und spaze 
. . . Parts be stated in W~hs. and ZIC after all 'the oparea 

have been diijagod to TAZARA. However the repaywoit 
period for the loan portion will be proposed Later. 

V, The loan of WZYI 11,160,000 for the 120 wzmaJilnclo uo~-,~ 
be equivalent to ThB. 60,598,8co or Zi 504663,040. Te1-. 

loan 	portion be repaid iLn 10 ysara c==ag i 

Septemuber, 1987. 

http:2,745,558.86
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ANNEX K
 

ECONOMIC ANALYSIS
 

Int roduc t i on 

Recognizing 
the urgent need to improve its operational
 

capability, TAARA drew up 
an investment program in the
 

form of a 10-year Development Plan to heyi in 1985. The 

total investment package costing about V O.S (1984 

prices) includes a total of 22 projects, of which 7 are 

permanent way and construction projects; b are signal and 

telecommunications projects; 7 are motive power, rolling 

stock and mechanical oquipment 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
 

contrihution by TAA of IS .7> 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 equipment, training as well 
as long and short 

term technical assistance. 

TAZARA corridor is vital the
to 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 of notive power of the original Chinese 

locomotive fleet, and shortage of skilled and experienced
 

staff. 

The favourable conclusions arising from the economic
 

analysis stem from the pnsirive 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 I en ntif i t d,. wi l stem f rom th, sinificant 

regional impact TAZARA will have in ensuring optimal 

utilization of the regional tranportation system. 

2. 	 Macro-economic Overview 

The economic performances of Zambia and Tanzania, which 

make up ownership ,f TAZARA, provide the appropriate 

framework for analyzing TAZARA's role in the regional 

transportation system.
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A. 	 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.O%
 

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 

materials. rhis situaticn was agravat--! by ro!ucf-,! 

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 1983). Recently, however, there have been 

improvements of copper prices on the international market and 

there alrpadv ha h,-n a nish ,rw ard in the conpp r i90-str.v. 

Agriculture production experienced a decline which also
 

affected the southern Africa region, because of P 3-year
 

severe drought tip to 198-1. Improved rainfall over the past
 

two years has helped the agricultural sector to hold its own
 

against the economic recession. The manufacturing sector
 

IP-1 
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depends mainly on imported inputs and consequently has been
 

severely affected by shortage of foreign exchange. Though,
 

in 1985 output grew by 9% compared to only 1% in 1984, this
 

sector continues to perform at 
below optimum levels, a
 

situation which is continuously aggravated by the continuing 

foreign exchange crisis. 

B. Tanzania: 

What makes Tanzania's economy 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 

for the pe-iod be tween 966 nnd 1973, this seCLor grew by 

only 2.3% per annum, which was not in keeping with the
 

population grnwth 
rate (about 3.4% per annum). In addition, 

as the balance of payments deficit further widened and 

,ore ign .ch,io> he:imce moar scar':e frum he period after 

l{170, the coin tryv beg an ta b iore reliant on external 

financing. Th, trend was
,conomic decCline also accelerated
 

by some external factors, including 1979 petroleum prices
 

increase, break up of East African Community, the 1978/79
 

1,Vr.:Mr and worldwide reccssin. All
in t, '"and:a :ar 


these negative factors, helped by inflation, had their'
 

inevitable effects, mai ' decline of GDP (in 1983 
it was
 

virtually at the 1979 lvel) and a significant decline of
 

imports and exports. 
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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 handled 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 years. 

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 is directed toward improving use of TAZARA for the
 

agricultural areas along this railway line. Dares Salaam, 

which is the country's main port, is supplemented by the
 

other two smaller ports, Mtwara and Tanga, which are at the 

moment catering mainly to local traffic.
 

3 TAZARA
 

(a)Significance of the Corridor: 

In normal times, Zambia's foreign trade is handled by the 

ports in Tanzania ,iear es Salaar'), .lozambique INaca 1a, Bei ra 

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
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As a matter of agreed understanding between :ambia and
 

Tanzania and because of 
its 50S share of TAZARA ownership,
 

Zambian cargo will 
always receive high priority on the line. 

In the event of closure of the RSA border to SADC countries
 

the Tan:anian Q;overn 
ent is commitrud tn diverting all its
 

local traffic to the local ports of M'twara and Tanga, in
 

order to leave the Dar es Salaam route for regional use by
 

SATCC countries. 

Table K2 compares user charges of various routes for some 

Zambian major commodities. Although data is based 
on 1982
 

price levels and does not reflect chanes in tariffs and
 

exchange rates which have occurred since 
then, the table 

generally refflactv :1 r.asonah cnr2pa:a ri,. ; i turn . The 

recent devaluation of the Zamhian Kwacha and the Tanzanian 

Shilline have had the effect nf makin the T"['.-ZAPA tariffs 

much ior1 F Cn. ill .:" It 

is particularly advantapeois ftor Zam!11hi a to use TAARA in view 

of the foreign v,xchange v ;e.I. Zaq h aa . T A AP.\ in -aibian 

kwacha, Tanzania in Tanzanian shillings, while other 

countries using TAZARA pay in hard currency.
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TABLE K2 - USER CHARGLS PER TON TO OR FROM PORTS
 
(Zambia Kwacha at 1982 prices)


Lowest Cost Alternative: Indicated bv*
 

Dar es Salaam Nacaia Maputo Beira Durban 

Rail Road 
 RaiI+Road Rail Road Rail,,' Rail
 

Road 

Exports
 

Copper (Kitwe) 75* 30 210 130 
 130 125 145
Lead (Kahwe) 60* 115 125 
 90 105 90 130
 
Mixed General Cargo:
Container 1St (Lusaka) 205 270 27S 185 185 180*

General Cargo (Lusaka) 195A 290 325 240 

310
 
240 210 310
 

Im)orts
 

Wheat (Lusaka) 105 145 160 85 90 70* 120
Fertilizer (Kafue) 
 105 160 155 90 90 70* 125
Machinery (Kitwe) 3,10- 4105 510 
 410 420 395 520
 

Mixed General Cargo:
Container: 1St (Lusaka) 380 180 450 365 360* 440 485 

Source: SATCC, Technical Unit, July 1983 

(b) Demand Forecast
 

The traffic component for purposes of analysis of economic return
 
for TAZARA is 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,/6. 
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TABLE K3 - TAZARA DEMAND FORECAST: 1985.,-1995). , 

ImportsiExports' Local Traf fic- Total 
Zambia Malawi Zambia .Tanzania Traffic
(tons) (tons) 

'' 

(td's (ns) C'ois 

____1985/86A 
 623,000 6,'862 61,000 302,000 9286____
 
1 9 617762.68.~l.Y5782 '- 0 00,0 4-457-000- 71-3 61-72-4~ 

1987/88 690,326 170,164 10000 510, 000" Soo, 4,90
1988/89 700,518 210,246 140,000 590,0,00 1,640,7614 
1989/90 7245 250,328 150,000 655,000 1,767,573 

' 

1990/91 724,127 290,410 170,000 730,000 1,914,537 
1991/92 736,632 296,082 180,000 800,000 2,012,714 
1992/93 749,837 301,754 200,000 870,000 2,121,591 
1993/94 763,785 307,426 220,000 940,000 2,231,211 
1994/95 778,675 313,098 245,000 1,010,000 2,346,773 
1995/96 794,752 318,770 250,000 1,080,000 2443,522 

*Actual traffic
 

Source: TAZARA Corporate Planning Department
 

TAZARA's demand forecast is based on the following assumptions:
- Traffic (both imports and exports) from Botswana and
 

Zimbabwe, currently passing through South Africa, would be
 
diverted to TAZARA in the event of routes through South
 
Africa being closed. The tonnages are estimated in the
 

reinof 520,000 tons per annum for Zimbabwe and 80,000 tons
 

TAZARA has consequently treated this element as an emergency,,
 
for which investment plans will have'to be considered
 
separately on a short term basis. Hence, this capacity
 
element has not been provided for in the revised demand 
projections by the TAZARA Corporate Planning Department. The 
tonnages that have recently been transported by TAZARA from 
Zimbabwe and Zaire are considered insignificant, for purposes 

- of projections.
 
- Consolidated SATCCtraffic scenarios for theSADCC region 
which assume factors 'like political stability, freeflow 
situation, security, corridor capacities and economic growth
trends, are use'd to forecast -Zambian c~argo traffic. 

*. 

- Malawi traffic is based on consolidated scenarios as per 
GITEC's study onMalawi Northern Transport Corridor. 

- Local traffic' (Zambia and Tanzania) projections -are based 
mainly on: assumed increases in motive power; -anticipated 
stagnation of the performance of the road ,transport' 

- ' 

industries; industrial. and. agricultural, growth, along TAZARA 
corridor; and intensified marketing for- the cou~ntries'. 
exports.'
 



4. Project Evaluation
 

(a) Basic Assumption.
 

i. 	Sufficient Response to Demand 

Increased capacity analysis based on TAZARA's 10-year 

traffic demand forecast is as calculated in 

Table KI . The assessed current TAZARA haulage 

capacity of !.2 million tons could not be 

significantly exceeded without the AID project, which 

will assume, in term-,, of utilization per locomotive,
 

an average of 950 tons of dead weight and o50 tons of
 

freight from each of 17 additional locomotives. On
 

this assumption operational frequency for cargo
 

trains can be improved from the current 2 trains per
 

day 	each way to 5 trains per day each 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 traffic will not increase beyond 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 traffi .wil! be pro','i ed 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
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to 	1992/93 (2.1 million tons), the balance between
 

AID-provided motive power and the required optimum 

power for the relevant planning period will have to
 

be 	provided through other donors.
 

ii. 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 securit y probl,em on the corridor , Zamb i a 's 

routing options would inevitably he adversely 

affected.
 

(b) Project Inputs:
 

i. 	 Investment Costs 

Table 6 (Page 94) contains details of the Project's 

tinanc!!l1- <:'tL 7 pt-ice s). Economic costs ar, 

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. 

ii. Recurrent CoStS 

The rationale for providing new locomotives as
 

opposed to repowering old locomotives has been given
 

in the Technical Analysis (Annex E). Since this 

project involves financing mainly new capital 
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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.
 

(c) 	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 Develepment Plan. Hence, the 

evaluation is undertaken to demonstrate the long-term 

effects on the economies of Zambia and Tanzania. 

Benefits to Malawi are also included because of the
 

Malawi use of the Northern Transport Corr~Iter to access 

the TAZARA system. Quantifiable benefits have been
 

identified as follows for calculation of ERR:
 

- An assessment is made of the foreign exchange 

savings rpsillrino from Pxnansion of total Zambian 

traffic from the present level up to the projectedi 

level in the traffic forecats. 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
 

[ 
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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 he carried 

by TAZARA ( i I TAZARA capaci tv i s not expanded) Wil . I be 

diverted t:( other ports, inctmring 110 85 per ton 

additional costs of which about 8,, will he 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 traffic going bv road woulJ incur costs of 

US$0.06 per ton-kmn (average d istance travel led is 600 

kin). It is also assumed that the relationship between 

the economic costs of transporting one ton-km by road 

a nd ra i i :S '# ta 1I. 

- The World Bank Staff Appraisal Report of the NMalawi 

Northern Corridor, estimates that for Malawi transport
 

cost savings as a result of using the Northern 

Tranl:3p O rnc r, in dt2,of the snith'-r: r.'u _ would1 

be about 0S$40)per ton; i.e. total costs are 80% more 

when Malawi uses the southern route. This includes 

Malawi Cart,, Centers transshipment. The assumption 

here is that Malawi will use the full rapacity of the 

upgraded Nacala corridor and send remaining traffic 



through the Northern Corridor as soon as it is
 

functioning (end 1989).
 

The range of benefits 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 Dares Salaam port and
 

TAZARA itself. A twenty-year 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 quantified 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 assuimed in dettLii;iit g actual benefits 

accruing from freight traffic as a result of the AID 

project. 

1 '
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(d) 	Economic Rate of Return and Sensitivity Analysis:
 

On the basis of the foregoing detailed parameters of
 

the AID-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 TALARA. Considerable savings do accrue to Zambia
 

(mainly foreign exchange), Tanzania and Malawi as shown
 

by the cost benefit analysis in Table K4. Benefits do
 

not start flowin, until the third year of the project,
 

although the 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 analysis was undertaken to test
 

sensitivity of returns to variations of assumptions
 

held 	in the analysis.
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- A pessimistic case involving a 10% increase of 

investment costs (in fact an unlikely 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,
 

ERR 

i. Investment costs increased by 1C% 26.83% 

ii. Benefits accruing to Zambia, Tanzania 23.47% 

and Malawi reduced by 20% as a result of a 

proportional decrease of traffic 

iii. 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 KS - COST BENEFIT ANALYSIS OF AID PROJECT (TAZARA) 
(in millions of U.S. dollars) 

Benefits
 
Years Investment Costs Zambia 


(Inmp/Exp) 


1 -8.926 

2 -18.967 
3 -21.462 +4.717 

4 - 0.674 +5.228 

5 +5.780 

6 +6.332 

7 +6.332 

8 +6.332 

9 +6.332 

10 +6.332 

11 +6.332 

12 +6.332 

13 +6.332 

14 +6.332 

15 +6.332 

16 +6.332 

17 +6.332 

18 +6.332 

19 +6.332 

20 +6.332 


Notes: Investment costs include inputs 
financial costs based on ]187 estimates 

Tanzania Malawi Recurrent Costs Net Flow
 
(Local) (Imp/Exp)
 

- - 8.926 
- - -18.967 

+3.5't +2.620 -0.20 -10.774 
+4.563 +3.420 -0.21 +12.327 
+5.508 +3.540 -0.22 +14.608 
+6.453 +3.660 -0.23 +16.215
 
+6.453 +3.660 -0.24 +16.205
 
+6.453 +3.660 -0.25 +16.195
 
+6.453 +3.660 -0.26 +16.185
 
+6.453 +3.660 -0.27 +16.175 
+6.4 3 +3.660 -0.28 +16.165 
+6.453 +3.660 -0.29 +16.155 
+6.453 +3.660 -0.30 +16.145 
+6.453 +3.660 -0.31 +16,135 
+0.453 +3.660 -0.32 +16.125 
+6.453 +3.660 -0.33 +16.115 
+6.453 +3.660 -0.34 +16.105 
+6.453 +3.660 -0.35 +16.095 
+6.453 +3.660 -0.36 +16.085 
+6.453 +3.660 -0.37 +16.075 

1\'P = 29. 48% 

fr.m All), TAZARA and other donors. Costs are 
excludling taxes, duties and interest. the 

investment costs allo, for price escalation and inflation. No shadov exchange rates 
were used for the local (omponent of project a , the estimates were made in dollars due 
to the fluctuations and ielatively unstable local currencies of both countrics. 



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 Engineer
 

ENVIRONMENTAL ACTION RECOMMENDED: 
 Negative Determination
 

JUSTIFICATION:
 

Tne Project proposed will supply 
new diesel electric locomotives to
 
TAZARA (Tanzania-Zambia Railway Authority) together with spare parts,
 

workshops, tools and equipment 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 1360 kilometers from Dar Salaam
es 


in Tanzania to Kapiri Mposhi in Zambia. 
 Locomotives have been
 
operating along 
this line since 1976, and the main workshops for
 

locomotives were 
built at 
that time.
 

The high-powered and 
more efficient locomotives to be procured this
 

project are 
diesel electric (smokeless) locomotives which will
 

replace Chinese furnished diesel hydraulic locomotives.
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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.
 

I 

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 Nibeya, Tan:ania. 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 S4m) for hci'vv repair work (HR) on DE locomotives. The 

flooring will be provided with three built-in run through tracks. 

Each track will have under-floor pit arrangements similar to the 

existing facility. The proposed expansion will be adjacent to the 

ri) ;r: L: t!c 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 rirthl wall of t he proposed HR workshop, another
 

additional structure is proposed for the storage of parts, materials
 

and a demonstration classroom to conductm'ecessary training-sessions
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for repairs on DE locomotives. 
 The proposed additionwouLt 
be an area
 

of abut 1300sq. m. (24m x S4m).
 

Although 
land will be cleared for the annexes, the 1and 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 to be 
procured are noiseless and smokeless
 

unlike those to 
be replaced.
 

The project will not cause any 
inefficient utilization 
 or waste of
 
natural resources 
or affect wildlife or vegetation. Postive changes
 

will result from improved access of 
the populations of Tanzania,
 
Zambia, Zaire, Malaw
 i and other Southern African coutries 
to import
 

and export markets as well as local markets. Training and supply of
 
materials will assist 
in upgrading skills 'of the TAZARA mcnhanics.
 

RECOMMENDATIONS FOR 
ENVIRONMENTAL ACTION:
 

Resulting or 
expected improvements 
in railway operation due to the
 

additional locomotive power will have positivc 
s6 cio-economic
 

effects, 
not only for the population within 
the railroads zone of
 

influence, but 
 terms
also in of flow of goods and other product
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availability in Zambia, Zaire, Malawi and other Southern Africa
 

countries. Environmental impacts such as temporary
 

disturbances caused by the minor construct ion at Mbeya, will be
 

minimal 1y eoca![ ve on lv and oft set by the net posi tive impacts 

of substitution of noiseless, smokeless, ind efficient 

locomotive. Therefore, a negative determination is recommended. 

APPROVAL:
 

x 

BUREAU ENVIRONMENTAL OFFICER.' 

Be ssie I. lHo yd, A FR /'II/!I'I 

/81DATE: ()9/W 

CONCURRENCE:
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r'omabe parts, rhecmmencde schv ontemsan'ffol te re cotahe
 

fleet in thr event of failure,' accf dent, etc.' This Votof. parts.also.,
 
contains the'parts required to perform, the first overhaul,'at fouryears . ~
 
.The. overhaul parts were lncluded in this section because they have pro-

tective value as well. Said overhaul parts' 'wuld:otta~l'appoiael 

..
 

$30,000 per locomotive. 
 4 44. 

, 4 .. 	 .. 4B. Mechanical and Electrical Equipment 

..C.' Governor 


.4
3. Capital Sae -Recommended estimates fo~h ifretctgre of 

parts quoted inUS$0 r as folloWs:........~ ~
 

10 15~
-
Locomotive Fleet Size 	 5 


Consumables 	 154.3 308.6 462.8 b 

8 4Elec. & Mech. 359.5 ~ 478 0 5147 1i. 
.,2I Gl*overnor 18 3.6 . 5.4 4 

4_tPit 	 380.3 380.3 431.8 
*44.4.4Total' 	 .1446.8 1 908 7 r 2354.5 

4 457.13'_t,Freight Insurance (3%) 43.4 	 70.644
 

Tocal CIF .	 149012 1966.0~ 2425.14~ 

4
LIsts of, materials recommended, eqyallng the above dollar amounts 'are enclosed. ..
 
4.;~4....4Civ 'o r I nfo .'na tion. 

4 	 !1a ter iaI prices nuoted are valid for acceptance for"rfour months, i e. until
 
A.ugust 31,.98.AsIMdi cated ear Iier ,the ocean4.freightand i n surancecots
 
'.are estimates. , e..i1U bi 11Vocean,'' frel'ght: and irjurance charges4. at actual4~~ 


The servi'Ce' engineering charges are subject to adljustment based upon	 
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4.~4cost.. 
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~our discussions -In Dar EY< ~Ks 

44taken 

1. Shelf Ilife 'fspares iln a heavy moisture 'environment Except,'forrpaper 
.ilter el nients w4 woiuld n6t~ha've any, specIalI,' cncern for the .1ife of the 
parts being 4shortened due 4to' high humidity provided adequate protection4*4is

inhandlIng and& storing the goods. Materials 'suscep tible. tomois-~:> 
tuf C damag&e are packed in special moistureres irtant Paper and,4 wher4e, 
necessary, materials aresprayed.withrustinh.'b Itors. 

-

4 

-

~,,) 

Paper Fil ter elements should preferably be ordered inquantities equa)Ing, 
t,,o years normal service because: A), the, space requir4e-to properly stcre 
s oau Ite 4large-, an'd, B) the aper mayjbegin 'to deteriorate..f~r 3years 

oi-r4 wth resultant shorten~ed life'in service>' 4 _ 

Soure ofgasketing material for Chinese locomotives:~.We. do not"c,~utanyl 
gasRets ourselves. Whe'n'the occ ion-does arise-,that we want to cut, ou r 
own gakes w-e ol aet ucaetemt il' rmagse cutter_-,
because- the quant Ity we woulId requt#r woild.not be. ofA n'teres t to the -

ma'terlal manufacturers. 'Naiiis'o.f rmanuFactueers .of_ aktn mI ,rah 
wo use are: UArmstrogChicagoRawhide C I n r ,Gasketing atkerialnthat 
Placision. We do not deal dirKectly with ny of theabove conmpahnI sasin-44 
explained earlier. 'Mailing addr~esses an'd phone.nurnbers for an'of n 

should be~~available 'from 4your Thomas'K.Register.4 

4 .4- .f1orract~placrient of an electronic card froni_"oId"wheelslip system 1rp"o
"ew" wheels IIp pa.'ielor viceversa:4 The system Is.1sgeso tha 'if 

any cardIs placea in this wrong slot, :or ifthewrcng cards are put i1n-, 44 
Ifpane I44444.4 

'oA.n ee44 I iqt.ol 'eegz on- te drver44 cosole 
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the~pol icy - Nowel er," vt 1 s:trongly recc~mendedhasnota was.been 
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-hatbdnytlrne .varn h~pp~idt~ varnish.
Th-I Is'theon y way to. assure' proper, pene trtion of the 

tend to" give afal sr sense of secur ty,,pipl Ing varn sh~wi thout VPII mi g~tt 

we- wiIIlpovide
42 ',JKsPromi sed during. our phn cI vrainofMay 4, 1987' 

.urtion-ifor materialsirequir -dby Tazara for the existingKruppf1eet as 
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; i 

evtheIst froim you2~
's tool as soon as possiye af ter we' respecial 


apprecia'te th~is opportunity' to provide informat~ilon''on General, Electric
He~ 
nd spare parts. Inthe event I have: overlooked any questi ons
a.mt~e 


1.1;sd orj have. not provided a complete' answer, please -advise, andtI wilI1
 

-tempt torecti fy the csiuz i r squcl as: poiss i b I e
 

/~]truly yours, 

' T.E. Nelson 1, . 
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----------------------------------------------------------------- --------

--------------------------------------------------------- 
--

-- - -- - - -- - - -- - - - - -- -

ITEM 1~

-CONSUMABLE SPARE PARTS -5,YRS
~~''- QUANTITY INDICATED IS PER LOCOMOTIVE 

I TEM OTe. ~PART NO. PART NAME UNIT PRICE ~ 'EXT. PRICE 

FILTERS~ 

1 480 2X4222-EZ OIL FITR13.75 ~ .6,600.00,

2 30 41A216508P4 ELEMENT 50.40 1,l512.00~ 
3 20 132X1570 FUEL FILTER' 48.60 972.01' 

.74 23 41A216205P] -ELEMENT. 15.101 347. 15 1 418510720G2. STRAINER 374,0037 0416 13 41A21185IP1' FILTER, 37'. 1048 

SUB-TOTAL
 

ils 67,17520P) BRUSH: 3.25 z
S 40 810478911AG1 B8RUSHHOLDER 30.501 1 2'0.",

9~ 500 41A23S897P4 ~BRUSH -. T900 9.03 4.1 
10 250 41A235676PS BRUSH~ 9.09 2
 

8828400P] BRUSH '27
 
12 2X4460 BRUSH/SET 13.40 6~8
 
4 149XI011 
 BRUSH ASMI 16.90~ 422-.50


14 63 998X90 BRUSH 2.10 
 132-10Q
 

SUB-TOTAL 9,841 18S: 

CC(tITACTCR TIPS . 

1is, 10 8867977P]; CONTACT 4,96 
 962
 
~567- - 996019OG2 -' CONTACT 17,90 

--- 8 ~996190G7V CONTACT TIP -<37.50 
-- a 

- '.~ N  f SUB-TOTAL QfVf76,V 

TRUCKS 

ff-1 t 1~f2-.,

18 130 41A201604P3 
 P~LA'TE , 2 0I~3,600-00
19 240 41A200361P] BAAKE 'SHOE -23,10~' SS'4400
 

;-{SUB--TOTAL-1 9,144.0f 

-- --- - - r 1 '7 77 - ----- --- ---

LAMPS l- 12 N , fa f1
 

-f20---
 40 200AR' 0V LAMP~ .At0- 2104 40O4,C.6' 
21 40O 25A17/RS,' L~2~AMP 2 #I.- ~ ~ 2.-81~ 212_4l1- 22 60Q 41A210382P6 7LAM4P GE- 44X~ 7 Iy 1.5 -I 

TOTA CONSMABL SPARES 5 YEAS/LOCO_~ 30,lf56.55 
-- - -- - - -- - - -- - - -- - - II-------- ----- 

1066F
 

http:30,lf56.55
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APPENDIX E
 

ITEM I
 
CAPITAL SPARES
 

CAPITAL SPARES 

11 TO 15 LCCOMOTIVES 

PART NO. PART NAME UNIT PRICE EXT. PRICE 

EGTA1lC! ALTERNATOR $97,660.00 $ 97 660.00 

5GY27L2 GEIERATOR 10.910.00 10,910.001 

5GY27M2 GENERATOR 10,910.00 10,910.00 

17FM307A6 RECTIFIER 7,500.CO 22,500.00 

-1C613369P6 EQUIP. BLOWER 14,550.00 i4,550 .en 

-7047PPI RADIATOR L 88,160.00 

3C1 9A5 BLOWER MOTOR 13,530.00 27,060.06 

S747].' AXLE 5,546.00 38,822.00 

ti TER MTRiW/PIN 23,562.00 7 -

4;,J638"JG1 MTR SP BRG 281.00 50_58C.00 

$431,841.00 



PROTECTIVE SPARES DIESEL EENlOV.
 

LOCCMOTIVE PRCTECTIVE/HAINT. SPARES - 5 YRS - 15 LOCOMOTIVES 
DIESEL ENGINE ARRANGEMENT
 

UN IT EXTENDED
 

.- flT( PART NO. PART NAME PRICE PRICE
 

SFRAI..IE - TAB 9,000 
,_:KSIrT, GEAR & VIHRAIION DAMPER 

1 1- 119X1096 Crank - V12 34830.00 34880.00
 

2 1- l35,(05-3 Gear-Crank 2290.00 2290.00
 

2- 119X1058 Key 17.50 .5.00
 

4 2- 119X1062-1 Clamp Ring 350.00 700. 0C
 

5 2- 19Y1006-3 Damper 2580.00 5160..20
 
4 500
Sub Total 


.'.'IN FRAME & OIL PAil ASSEMBLY
 

53.20
230 115X1905 0 Ring .19 

.18 .6'20- 115X20SO 0 Ring 


'
 
10- D Seal 4.0 3.71 74.>
115:2611 


110.0,h
H,0- Gasket, Gov D 5.5,)
i15X1895-4 

- Gasket .53 I.
I15X2187 


Sub Total 251 .60
 

SBEARINGS
 

II 105 I1aXII03-I Main Bearing 125.7 1l163.35 

1 105 114X1150 Ma n BearIng-L 124.09 12C2) J 

30 ll4XllIl-4 Lg Thrust 218.00 6540.01 
Sub Total 32733.30 

S.SH/FT, CROSSHEADS, GEAR & BEARINGS
 

i4 15- 1I6X1 122-1 CAM-R-LF12 564.00 8460.00
 

116 '23-, C.t.i-L-L"I 56 . , . 

I!, 4- 16,<1085-2 Shaf: Stu 30.00. ' 

17 96- 116X]141 Cam Stud 3.64 3,1 4-I 

13 192- 115X2393 Nu t .33 15).36 

!9 1- 135X]067 Cam Gear 2140.00 2140.00 

20 4- 116X1047 Thrust Searing 146 CO 5 aO,&, 

21 4.- 116X1086 Ring 10.00 

22 28- 116X]070-1 Cam Bearing 153.00 4284.00 

3 ,2- N22P29032B Screw Cap 411 .3 

24 28- N402PlSB Washer Flat 2-; 9.5 

S 1.16- 115X 40 Sta to-SL 54 
,94 id- Crosshead 3>5.?24,I,'1263 134 


21- 2,XI072 Pearnq 1120 263.8
 

1 24- 124X1076-I Roller 65.90 
 1581 .6, 

j 24- 124X]077 Roller Pin 48.80 1171 .21 

, 36- N509(1918B Pin Roll .19 F.81 

j I2- 124X1058-1 . Xhead-Lgfu 135.00 1620.00 

I 12- 124X1062 Bearing 6.29 75.48
 
726.00
>1 12- 124XI063-i Roller 60.50 

http:32733.30
http:1l163.35
http:34880.00
http:34830.00


i 

.X 

, 
 2. ...,t2'i ; '-. - -d , "' ;, 

.~~... 	 2 ~~UNIT .>~2-4~>s	 EXTENDED > 

Y 	 PA RT PRICEPI----~34'-,- j24fX1064y.- Pin/'Dowel-	 ""8~0 8.6A 

Q- 146X1083 ~~ S ing Hd' 12.30 ~ 147.60 
1201<06,1 Retain-Spr 16.10 193.20 

.i~ 115X1045-3 0 Ring 2,> 867.24.219T 


l15X046Sub Total 	 .9 36130'.60 
 ' 

NYv17AS PRESSURE SWITCH
 

1-. 41D713511P Switch 	 1240.00
 

15- X6849- Diaph Assm 	 149.00, 2235.00
 

I-

IX6860 Brush 5,74 688.80 
1- 6S6DC-75'/ Bulb. 3.04456 

43 is- IX6862 Spring 4.76 71,40 
,X6853 Connector 42.30 84.6' 

., -, 6854 Gasket .1.44 	 2.83
 

2- 1X6858 Plug & Cap 5.44 10,88 A
.'8 2- IX6859 Socket 4.39 8.782 
9 '2-' 140X1760 Ftg 15.00 30.'0 

Sub Total 	 4544,74
 

CE 	FRATP. END COVER . 

'' 	 IS- 11SX1843 Gasket 28.26 423.90 -; 

15- .j 15X1844 207. 90, -Gask~et -13.86. 

390C-

195 115X)021-1 Washer-Seal, .28 54,60,
 
!65 115X2393 Nut 


3 N405P758' Washer Lock 	 .21 81 '90 ' 

.83 136.95 ~"' 
30 N170P29028B 	 Screw Sock .41 12.30
 

Sub Total ... 917 .55
 

K P ThKCASE INSPECTION COVER 
 2

56 18 .131X]005-4 Door-CC. 125,00- ~2250.0
S 8o 11SX2363-1 Rg-CC.Dr' .- 2.45 441..00 

58 .180 115X1133-1 Seal-CC Or 6.81' 1225.80
59 180 115X2172 Roll Pin .'l0 18.00 
t,0 30 146X1002~ Spring 

-

15.00< 
, 

450.00~ 2 

61 30 115XI143 	 Washer-Spr . 10 "306.-00 ,.l.20j 


62 -75 N22P23026B Screw Cap'.1 53.25 
13 '75 416560008P14 .Locknut .7180 30 -00' 

64 75, 115X2174 Washr 1.04 78q.00' 
'SSO -	 -.Total 	 '45'O"" 

FOP',ARD END COVER & AUX, TAB 92000 55''~'2'"2~"'--ACOVER/W LUBE OIL & HTR-DRIVE 	 ~ : s: 2'	 2!2'" >':5s> 55"2 2 ' '., 2''2' ' 

~,~~'" 6'5 1 5- 41A21,9499PI 38 0 Ring'"7'22fSi 	 2-.1 12'V~ 3"~-''- 16.95-2' 5,?, 	 ~ s
66 15--" 1-15X2246-1 0 Rirngf)" 2.14&<~2 32.10 

r)"687"i2'5;2"'Y1 5X207S Gask-Sd Cv" 's " .942s2'j14 10
 
68 15 	 2511S2426 A 0 R'ing" - ' 'i'50 .~- 7.S~5027S "' 2,S"V2 

"')" 

2 

http:Rg-CC.Dr
http:36130'.60


Page 3 

UNIT EXTENDED 
M!EMOT PART NO. PART NAME PRICE PRICE 

15-	S I15X1925-1 Gasket-FEC 38.94 534.11 
I- 135X 05c.-2 Gear 1100.00 

ii 1- 119X1079-l Hub 405.00 405.00 
72 15- 114X1105-4 FE Coupling 509.00 7635.00 

1553 15X1929 0 Ring 1.84 27.60 
S4 	 115:(1930-3 Seal-Oil 26.60 2 99 00 

-15X1931-I Gask-Bearing 3.16 47 40 
1 5X1209 Gaskt-.Mtg 2.9; a4 T, 

I i 5.( 13 3 Ga- t- sgh 1 4- 

1- 1 Gak-EboE	 1kl5.0857 - 1.06 
i- 135X 1,1,43-1 idler Gear 885.00 235.,. 
- 15/193r3 Gasket-Idler 1.41 71.2_1 

-
3- 15i1917-I Gasket 7.30 109.5 .

'5- 13XOS Seal-Cap 7.34 II0Ji, 
Sub Total 11476.7 , 

,rEp 	 FmP CONNECTION 

150X,070 	 6.20
I" Water Pump I 	 1240
 
^0 150X1069-1 Water Pump RB 236.00 472'0.00 
I- 125XI075-I Impeller 460.00 460.n0 
-.. 125X108-2 Shaft W/Sp 543.00 C13.. 

1- 135X1033-1 	 Gear 406.00 4,6. 
Sub Total 6253.00 

JE OIL PUMP & MOUNTING 

',) 12- 150X1139-1 LOP Install 23.80 285. 6C 
6- 150/1143 Lub PM Reb 555.00 3330. uC, 
, 135"1 ,,.-"" Gear-Oili P 10 .. '
1- 13 XI1 ,0 Dr Shaft , ,, .. 

,44 1- 130X1106 Key 8.89 3.89 
5 - 139X123i Idler Shaft 1310.00 13l0.00 

96 110 139X1113 Nut 3.34 367.40 
Sub Total 7601.39 

LUBE 	OIL RELIEF VALVE
 

'11 2- 139X1280 Valve-Rel 1050.00 2100.00
 
<3 13- 115'1937 Gask-O Drn 2.06 37.03
 

5-- 115 2246-1 0 Ring 2.14 32.10 
r I- 1,6/1115 Spring 51.30 1 
01 3- 146OX117 Spring 128.00 384.00 
02 6- 123,1039 Keeper .61 3,66
 
03 3- 139X1279 Retainer 56.90 170.70
 
04 3- 139;1278 Shim 4.10 12.30
 
'05 15- 1150021-1 	 Washer-Seal .28 4.20
 

Sub Total 2979.94
 

CRANKCASE BREAfHER
 

106 30- 115X1871 Gasket Housing 5.?., 160.50
 
107 3- 140X1504 Filter 80.30 240.90
 

http:472'0.00


D1 CtT PART 'NO. PART NAME ~ PRICE ~ PRICE:; 

5518 1 11l5X 187 2-1 Gask-Filter ''Ww31.68. 5S2 02 
1'- -15- l115X]915 O0lRing ~.45 6.v75 

j75- N405P75B Wash'er'Lock .21 15,;75 ~ 
1} .75L N22P29028 Sc'rew Cap. .4- 32:.25, ~ 

12 15- 115X1914-1 ~ Gasket-Breather .98 126170 I 

Sub Total 560
 

-TAB
SASSEMBLY EQUIPMENT 93000 

13 7- 19OX1034 Mast~Pow A 9630.00 67410.00 
'ijia 7-- 90X1035 ArtIPow As 7830.00, 54810.0r) 
1S 3st l21X1240 Weld As-Tf 2190.00 65700,00 

6, 1 20 121XI1126-3 Valve Guide 8.03 963,60 
:7iI)- 123XI037-4 Valve Exh ~120.00~ 14400,C"&D 
11 _C- 123X1090 Valve-l5 In ~ 53.80 6456.6l) .ii 

,21.30
9 121 ~146X1082-1 Spring 
-

2556,01D 
0 L1C- 123X]079-1 Spring Seat 1.35 "162.100
 

1 6,0- 123XI001 
-

Umbrell]a 1.98, 1188.O00 
1 2600- 1913X 1035 Rotator-Ex 14,30 18580.00 
123 1200- 123X'.039 -Keeper .61 732,.00 
124 15-' 121XJ120-l Bushing 27.40 41.1.007 
125 75- 167-1 Retainer 2.46 la 5 

11A 30-. 121X1177 0 Ring-Grn 20.60 ~ 613.C0 
127 60- ,21X1 164-1 ' Seal] .200 786.. 

-121X1 


1'13.10 , 
-29 60- 121XIl65-l Seal .150. 13.10 786.'00
 

29 60- _12lX1166-1 Seal .100 13.110 K73600 
30 60- 121XI 178 Seal ~k3. 10 9 786 *.00 ' 

1I 60- 121XI 179 'Seal ... 31078 6.010 
132 60- 121X1174 0 Ring;Blk 9.88 592,80~ 
-- 3- ,Gyern- 185.00 55 5.003 147X2226, 


135 90 12 IX 077 1 Bolt 2.99 538.-,. 
13 - 147X1613 7.5.Lb Can I It.00 333.00o 

136 3- 1211XI169 Plug Handle 119.710 59.10
 
137 3-. 121X1163 1Adapter 14.10 A 2.30 


1 130" 7- 147X]898-1 50 CC Botl 130.30 .212.10 
'
 

1 

139 15-~ 115XI948 7Copper Washer .19 2 85 
191 5-~ :0 113 :. .1.9540, 1 1115X2147-1 Ring' , 


1 , 141 15- 121XI 109 Stud-Nozzle l, 3190, ~ 581,50 

111 1 1 142 60 1N405P46B IWasherLock -. 1 120,,12 00 9~ 

1143, 174 1~~l2 Fuel Clamp 1i1 1'3.4 0 --- 93 ,80;~l.:K1
1'I FO. - 1 1Nut'Hex .141 8.40--11 1)1 1'IZ N203P1298 

. 126.00~ 145 450..- 1i15XI02l1i1 . 1t asher-Seal ~~~-28>11 
14-;00- 1A21X1191 -1:1 71 ash-Locat 3.74. 1683. 00 

YL<147 3O~--I1X401 SeaL Washer- 26 678' 

1<1~1~,cover.' ,,l 1'1'11 1 ,4 7-- 121X 156 3 ,W/Ga 

149 1.50-..1 121Xl 2oP3 j: S-1a 1, 113 9,O,,T, 0014CoI4r 


v) 7--00 49A0P0RV1.l 56.00, 
11 12]XI036- I H'and'e' Cow I 7 1.. 2,180C71~~196 4 ~d 

~5 7 12 1Xl 03T-5 .< 1 Clm-Cov( 8.93~ ~ ~62 .51 

15 6~7 Kit 34.60 120761001Bolt0 121IXQ0,513 
15 0- 115 1 6 1 k el t8 10.800 Ga s~ 

14JS 

I- r , 

http:18580.00
http:54810.0r
http:67410.00


Page 5
 

UNIT EXTENDED.
 

PRICE PRICE
P,- PART NAMEPART. NO. 

- N22P", 12813 Screw Cap .15 
.25 30.00 

I'17 12- NuOSP113 Washer Lock 
68.80 2064.300
1::";30- 140;(1826 HP Fuel Ln 

39.40 5910.00p9 15'.. 150XI023-6 CyI Am Kit 

P, 5- 15Ox'122 Cyl Asm-Eb 35.00 525.00 

P1 162- 5 2024-2 Cyl Instal 1 33 .30 a9'.:. 
25142--.64Sub Total 


. P it ) L NKAGE.P t1(]tIN 

62.5.: ,
.5,- 1 Bolt-12 Pt 2.50115X2520-I 

N22"""2,B Screw Cap .46
 

: i- 32/1 322-1 Lever-Fuel 111.0.
 
35.00 280 

l6 ,- 32/1321 Shfz 
U7 2-- 320I;93-2 Brg-Rd End 24.62 196 ; 
.: - 32/1261 Brg-Rod End 9.81 783 F, 

P9 8- 132.A1323 Bushing 2.88-4 

z 65 47516 Fitting 1.70 1 
71 - 5.2 101 Spring .66 

Nut 5.56 8Th.72 16 l1V'1493-I AdJ 
50.00
173 16- 402(22)3-4 Banjo Ftq 

/A 3,:- 15<2.145-1 0 Ring .66 19.,03 
- Il,2444-1 Bolt-Fuel 26 .80 26 iSJ- 150/1096-1 Inj Pump-K 
 2.91 36
 

13Sub Total 


,.,,CRS &41JSH RODS 

i 12- 124XI070-2 Rocker-Exh 151.00 
3- p- 2,075-2 Rocker-Ini 143.00 1716.30 

1 I1 ,'108,-2 RocKer B,'C 00.(0 P2..I-
7.54
30 6- 124X1006 Spacer

31 6- !241007 Spacer 2.54
 
13.80 a,

8" 43- 174X1010-8 Tappet Screw 

.54 25.92
PH '1- I15X244) Nut-Jam 

,34 12- 124/100-7 Push Rod-x 19. 9k, :0_ 

85 12- 24X1031-7 Push Rod-L 25.60 
21.30 255.6016 12 P4-1013 P Rod-FP 
23.60 232.20
137 12- 24X1014 T Rod-FP 

5.08 60.96


!29 '2- 41V1032 Pin 

8.00 ,
24.(10!-3 Umbrella 

9n 12-- 2,IX1025 Nut-Tappet 8.44 1,) :i 

;91 12.. 124X061 Retain-Spring iu 7166.64 

2- 1 

7166.64
Sub Total 


FUEL I,]Hi iON NOZZLE 

238.75 21487.50
192 90- 123XI110 InJ-Lo C-

2.97 534.60
193 130-- 123X1091 Dowel 
194 90- 123X1092 Tran B1 21.29 1916.10 

8.2 739.n 
19]5 90- 123X1093 Thrust Cap 


.90 135.00196 150- 123X]094 Shim .30mm 

http:21487.50
http:25142--.64


TY PRTI NO PART NAME PRC:PIIC 

1:j150- 123XIl101 Sh im,..41 mm -90 ". 135. 00":r" 
H80' 123X 1102

1523Xl103 
Shim .4f4mm _90 135. 00 

135 00 
'$4 

~"'"''."I 
IrO 
]~~ 

3×2'2AS~123X1 104 
.123X1 105 

.-Sh im-,,,47mmn50 
Sh imi53miif .90 135.00 ' 

I ? 13X1I 10 6 Shim .56mmn .90 13 5'. 00 , 

-1123X1 

r-

123X1107 
108 

I"'3X119 
12 3X(111 

m,.47mm 10.56 

'Shm.Siim 

'Shim .59mm' 
Shim .62mm, 
Shim .65mm 
Shim .68mm 

____.. ........ 

.90 
GO:, 

.90, 

.90, 

00.. 

13 0 

135.00 
IZo.o00 
135.00 
135 00 

± '.1112 123. 
12 ;<1f13 

Shim .98mm 
Shim .28mm 

, .90 
.90 

135,00 
135.00 

V 123X1114 Shim .58mm .90 135.'00' 
123X 1096 

I,- 123X1097 
Spring-Ins
Nozzle Nut 

16.90 
22.59 

1521.0 
835.83 

* ') 
113'(1098 
123XI052 

Tip/Del Valve 
Valve Assm 

70.94 12769.20 
75.74~ 13633.20 

Sub Total' 55312,23 

I"L INIJECTION PUMP , 

4 S 

60 
]150 
30-

1j32XI535 
132K1291 
132X]'279 

Pump-Bx-Db 
Dowel 
Holder 

729.004 
1,20 

49.22 

*43740.00 
180.00) 

1476.60 
41~0-

I.SO-. 
132XI538 
*32X 15 3 9 

'.Packang-VI 

Packing-Nt 
3.92 
5.00 

588.00 
750 .00 

'9 60-
220. 1-50-

2130-

132XI283 
146Xi086 
....132XI284 

Valve 
Spring-Val 

. .Sleeve 

101.55' 
5.91 

28.30 

6093.00 
88650 
849.00 

• 2 '6o-
.3 45~-

224 60-, 

32 
132X1286 
132XI290 

D. VI Stop 
Rack Assem 
Screw 

19.44 
44.47 

1.63 

1166.40 
(Do],. 15 
97.80 

2211-
25 

150-' 
150-. 

132X102_9 
132X1023 

Shim 
Sh..m .016 

.38 

.38 
57.00 
57 ,00 

227 
22 8 

1 -

150-
132XIO214 
132XI1025 

Shim 
Shim 

.34510, 

.352550 
29 

2133 
60-
60-

132X1292 
132X1541 I 

Screw 
-Br/Plnger 

.34 
250.22 

. 

.15013.*20 

20.40 

31 
232 

30-
3O-

132X:1294 
132XI295 

Sleeve 
'Follower 

46.39 
55.43 

1391.70 
1662.90' 

233 
2134 
23 
236 

60-
~30-

30-
30-

146'X1087-2 
132X1498 
132X1297 
132X1298 

Pump Spring 
L Spring P1 
Pilot 
Spring Plate 

31.58 
26 

32.43 
53.40 

'. 1894.80 
989 
978.00 
125,0 

e239 

238 610-
23 

60-

132X]200
01X94Screw 
115X]965 

'Plug Assem 

Washer 

28.69 
.42 
.38 

860.70 
25.20 
22.80 

Sub Total 3' 80993.85 ~ 
R3 3 

PISTONS & RINGS "3' 

S241 36- 142XI050 Piston-Brg 703.00 25308.00 

22 36- 142X]0431-3 Stl Crown. 285.00 10260.00j ~ 3 

" 
M A' , .4 ' 
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UNIT ETENDED 
[TEM CTY PART NO. PART NAME 	 PRICE PRICE
 

.. 72- 142X1034-1 Bolt-Stcwn 7.48 533.56 
244 72- 115X2337 Washer .89 64.,3 
245 18- 142X1035-1 Piston X--Hd 539.00 9702.0, 
A"6 3- 147:1143-1 17.6 0z GN 34.50 103.50 

247 180- 15OX119011 Ring Kt-TF 65.20 11736.00 
Sub Total 57712.14 

CONNECTING RODS
 

24f 12- 117X1060-1 Grvi Mas R 2080.00 2:96C
 
219 1117X1033 Bolt-R Cap 26.30 631.20
 

-, 14 Washer 57. 12
17X1042 2.38 
"31 I- 11771028-1 Bushing 568.00 6316.0) 
'52 >1- N22P?5016B Screw Cap 22 552 
.'53 2- 1171012-4 Art Rod 464.00 5568.0? 

2- I3,117/1029-4 Pin Art Rod 31 .00
 
:55 24- 142<1052 Pin-Piston 323.00 7372 ..-'2
 
i56 :4- 117X1040 Bolt-P Pin 18.80 451.2.
 
-57 '- 117X1039 	 Bolt-A Pin 
 26 30 313. D 
"58 72- 117'1041-1 Spacer-Bol t 6.38 459.36 
259 144- 117X1045-2 Bearing 166.38 23958.. 2 

0 , '75- 17;l050 -1 	 Bearing-Grooveless 164.34 17255. 7,
 

Sub Tctal 2
 

TJRLE',CHARGER & INTERCOOLERS TAB 9400 

' - 126X1712 	 Turbo 1612 38625.00 33625.,:0
 

I- 1261722 Roto:" 	1612 -21380.00 21380.0C
 

' 
":4 %. 115/22> Gasket-Covqr 1 41 5"" 
'S 30.G- N405P 1 3 Washer Lock .25 

266 180- N405P17 Washer Lock .23 34.50 
S; 126X1222-1 Bearing 233.00 3495,0015- TE 


C8 15- 126X1562-1 Seal-TE 431 .0 6465.0,3

269 15- 126,1223-i BE Bearing 	 2610.00
174 .00 

' I. 126X1563 Seal-BE 168.0
15-
271 75- 126X1642 Bolt-TIA 15.10 1132.50 
"72 30,- N405P75B Washer Lock .21 63.00 
-73 6- 497A8O6P33 Seal 30Z 6.75 40.50 
_:4,- 147',1640 H Tm CCmp 12. 
C3 3 147X-7 Lubri-ant 4t90 14. 7. 
276 7r- 126Y1468 Bolt Seal .69 51.75 
277 3- 126/1613 Diffuser 1380.00 4140.00 
278 I- 126X1649 Turb i'flet 9310.00 9310 ,. 
279 7- 126/1389-1 Mag Pickup 735.00 5145.00 
230 15- 150X083-1 Turb Gasket 115.00 1725.00 

Sub lotal 	 9-1080.51
 

1NTERCOOLER & MOUNTING
 

281 1- 128X1360-4 Intercooler-SM .5950.00 5950.00
 
282 1- 128X1361-4 Intercooler-LE 5950.00 5950.00
 

http:9-1080.51
http:21380.0C
http:21380.00
http:38625.00
http:57712.14
http:11736.00
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i7" ,TY PART NO. PART NAM.E 
UNIT 
PRTCE 

EXTENDED 
PRICE 

"83 
2S4 
"5 
;26 

10-
I7,-
V&C-
20-

15rC1127 
N22.9020913 
N4C2P456 
1500,1C9-2 

Intercooler 
Screw Cap 
Hasher Fiat 
K-Intercooler 
Sub Total 

30.00 
.43 
.20 

9.99 

300.00 
43.l00 
20.0 
199.80 

12462.30 

;U7ER DISCHARGE HEADER 

217 
20 
:R9 
,, 

'91 
2 

29 

15 

3 
15-
15-
9 
1K-
03"-

45-
20-
45-

-

]. ! !6-1 
1102612 
41A212792Pl 
.21 276ipi 
4 A:910,0AGP14 
N2P33 , B13 
"22' %KPD813 

i94N20250'58 
000753 

Cyl Dresser 
D Seal 5.0 
Connection 
Ring 
Clamp 
Screw Cap 
Screw Cap 
Screw Cap
1'her Lock 

17.50 
6.24 

175.00 
19.80 
12.80 
1.13 
.43 
.25 
.21 

630.,,: 
93.5 

2625.0-;, 
178 .:
23,,6 ., 
33.2':
19.35 
7 -].:j 
9.45 

Sub Total 3827.10 

MA 
AIR 

FOLD EQU IPI - TAB 
[NTAKE MANFOLD 

95000 

}9 6 AT 
297 S-
298 5-
20 -
300 50-
301 50-

1362,. SO-

14 2 0,1 
115A2093 
1201:021 

.. 2.. K,,:C2 3-1 
N22P 9020B13 
N02PI5B 
-115X2<,02 5-1 

Body 
Insert 
Tube 
Ring 
Screw Cap 
Washer Flat 

4Bol t-Nyiok 

81.50 
1.58 

27.40 
11 .90 

.43 

.34 

.61 

489.::, 
79 0 
137.00 

71 .4) 
21.50 
17.00
30.50 

4599 . S t& 9? 

, 5 
':: 
3 , 

. 
2-
2D,-

12A 417-4 
2P31022 
=, ,7 

Air Eibow 
Screw Cap 
Washer Lock 
Sub Total 

641 .00 
dl 

.23 

1232.0. 
8 . 
4. 3 

2158.35 

EXHAUST MANIFOLD 

3 

311 
312 
313 
314 
315 
316 
317 
318 
319 
320 
321 

3-

150-
6-

16-
36-

150-
9-
9-

36-
75-

150-
75-

12?X/443-7 
I-. a.,17 

1 1~'?~C) 

N406P45 
128X1353--a 
,.,1357 

11SX2164 
118M7 
12(1 A4Yi 
1'055-1 
17013 
11,0 105-1 
115X2166 
N20.33024013 

Trans Sect 
p ln -Ex Mf 
c1t-Turho 

hasher Lock 
Main Sect 
Ga,,et-main 
Dolt-Clamp 
Nut-Exh Mf 
Right Elbow 
Elbow 
Elbow Seal 
Bolt-Clamp 
Nut-Exh Mf 
Bolt 

2310.00 
141.00 

1l 15 
.20 

1290.00 
2.99 

14.50 
7.36 

288.00 
288.00 
55.00 
5.46 
1.94 
.76 

6930.00 
423.0) 
291 .29 
30.00 

7740.00 
107.01 
522.00 
1104.00 
2592.00 
2592.00 
1980.00 
409.50 
291.00 
57.00 
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ITEM QTY PART NO. PART NAME 
UNIT 
PRICE 

EXTENDED 
PRCE 

3;2 
323 

150-
3-

N405P17 
147X1640 

Washer Lock 
H Tm Como 
Sub Total 

.23 
12.30 

34.' 
36. 

25130.79 

FUEL LINKAGE & GOV DRIVE 
'OVERtICR DRIVE 

- TAB 96000 

324 
5 

-26 
327 
328 
229 
330 
3'1 
-32 
333 
i34 
335 
-36 
33 
333 
2% 
3-0 
341 

.42 
.1 

"45 
i 

1.; 

43 
1) 

'50 
5! 
52 

I- 114X 210-1 
3,.- 115(1377 
5- 136'i333 
;,- 115:2327 
15- 115X144 
30- 115X2322-2 
30-- N3,100P406 
5- 146X1102 
- 135X1044-3 
2- 114X1131-1 
2- 1I 5X2341 
2- N402P208 
2- 114:< 132-1 
2- 135X105-1 

- 114'(1152-1 
15- 14',1)9-5 
5- 154X2378 

;5- 115X2381 
- +14'.I!153 

I14X1156 
5- 115:Q2382 
I5- 115X2472 
5 1!5. 89-4 

11X 245 
30.- 115XI232 

5- 115X2322-1 
IS- 115X2324-1 
5- 115X2325-1 
3- 115X,326-1 

Gov Drive 
Seal-Shaft 
Gasket 
Gasket 
Oil Seal 
0 Rng 
Key 
Spring 
Gear 
Gear/Pinion 
Nut 
Washer Flat 
Shaft-Horz 
Gear-OS Dr 
Gear 
Shear Pin 
Gasket Cover 
Gasket Cap 
Swi tch-Crk 
Receptacle 
Gasket-Recpt 
Fuel PM OR 
Gasket, Gov 90 
Gasket Mtg 
Gasket Mtg 
Shim .003 
Shim .005 
Shim .0075 
Shim .020 

4610.00 
2.14. 

. 

.98 
5.,59 
5.29 
1.34 
.66 

223.00 
499.00.) 

3.05 

.20 
61 .40 
195.00 
451 .00 
10 .3(0 

.61 
1.21 

13. 60 
136.00 

- .54 
3.00 
5.,: 
., 

.30 

.79 

.79 

.79 

.98 

4610.00 

3. 
14 

833.35 
13. 
4).22 

;. ;, 

0. " 
.4, 

12 
290.00 
902 00 

. 
9. 1 

13. 15 
27.2 

272.00 
S. ij 
4: 

. 
9.0,0 
11.35 
11.85 
11.35 
11.70 

Sub Total 8555.22 

;1JEL CONTROL LYNKAGE 

253 
154 
355 
356 
35/ 
J53 
!.) 

T6o 
361 

]0-
30-
60-
30-

150-
3--
6--
6 
6 

115Y1975-i 
247X16 
115X2432 
132X1093-2 
I15v2393 
146X1059-1 
136X1283 
N177P2305 
N509P1924B 

Bushing 
Fitting 
Seal-Bush 
Bearing-Rd End 
Nut 
Spring-Rak 
Collar 
Screw Set 
Pin Roll 
Sub Total 

1.84 
1.70 
1.75 

23.80 
.83 

8.88 
6.60 
.68 
.55 

55.. 
51.00 
105.00 
714.00 
124.50 
26.64 
39.60 
4.08 
3.30 

1123.32 



a~a~a::.. ,r aa a F~ 	 ?.4.2:: :,.a2.,,a a' ~ ~ , ;; S:. a?'a:. :;.' i
2 ~'Page'1 0:-\ 

v.aEIC .UNIT, 	 EXTENDED 
:::l 0 NO. ":" a5!i: O a'a 	 !aPRICE aaj~a~ 

1vi'~'tPARF 2 2. ' PART NAME,:K,E n 	 'PRICE O0: . J' *"' "4 

FfEX~TENSION LINKa 

aLika.: .:265'.00, 
. . I132X]303 Bushing 42.30634.50 

2- 132M546,, Spring 40.00 80.00 

132,X]620' Ext 	 265'.'00:'a.. 

155 132X]093-2 'Brg-Rd End 23.801 357 O0'. 
.-3 2- 150X1202 ' K-OS Link 1070.00 21,40.00' 

Sub Total 3476.50 

Y!ER$?EED TRIP DEVICEaa 	 a..4 

2- 132X2Bl0-3 Trip Device 	 690.00 1380'0 
,60 1) - 132:0554-3 Actuator 431.00 431 .a 

15- 115X2436 0 Ring 1.00 is .I 
,327 0.30- 132X]561 U Seal 	 10.00 300 . 00!a 	 .


371 45- 115X2434 	 0 Ring 75 33.75 
Sub Total 2159.75 

OVERSPE ED GOVERNOR .a 

37.. 2- 136X2254-2 OS Gov-Aut 1350.00 270,0. 
373 20- 115X]413 Gasket 1.19 23.801 
37 .... 136X]236 . Thrust Brg , 54.60 546.

~7. 5- 136X2222 Ballhead A 	 164.00 820.'00 
-6 0- 136X2067 Gasket .41 8.20 a 

737 5- 436X2223 Gear-Drive 107.00 535.00 
.18 5- 136X2322 Idler Gear 

a 

51.50 257.50~ 
1(
1X47Gasket 
 2~.88 57.60.
 

330 5- 115X]232 	 Gask-Mtg .30 1.51)
O- N22P2 302 8 Screw Cap.6 ) 

Aa 

3~2 0 1405P7281B3 Washer Lock .28 56 

ENGNE 0N~0LSub Total 	 4960.40 a ' aaa 

333 
 2 13*2165-2 Governor 	 13890.00 27780.00~
 
384 15 15OX1136-1 Goy Basic 144.00 2160.00 
385 7- 115X1245 Gasket-Mtg .75 5~ 

- a Sub Total a-29945.25
 

FUEL &LUBE OIL PIPING - TAB 90000 
FUJEL - LUBE OIL, WATER PIPING 

a 

386 180 a'115X2420 0 Ring .51 91.80 
387 42- 140X2289 Hose-Lg 21.00 882.00 
388 3- 132XI595 Indtr 150.00 450.00.a 	 ,Flow 

' a389 6- 140X2386-1 Reg Valve. 203.00 a1218.W0 
390 15- 41B511684PI3 Cartridge 91.30k 1369..50 
*391 30- 2X6095 0 Ring P13, 	 .2.08 . '62.aa'jaaa.,aaa 	 aa~ 

392 30- 2X6183 '0 Ring P13 ' 3.71 a 111.30~.aaa:aaaa~ 

Sub Total ' a '00'a4185 
 .aa 

http:a1218.W0
http:a-29945.25
http:27780.00
http:13890.00
http:21,40.00
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7E _M QJLF PART NO. PMT NAME 
UNIT 
PRICE 

EXTENDED 
PRICE 

FUEL BOOSTER PUMP ! MOTOR 

393 
301
115 

1-
2-2-

132(1420 
41C610401G2
N340DP204 

Coupling 
Coupling
Key Woodrf 

2260.00 
72.90

.55 

226j.0%-; 
145.301.10 

56 
Q7 

!2-
Q-

N22P25018B 
N40-PI13 

Screw Cap 
Washer Lock 

.33 

.25 
3.95 
3. C 

1 ,- N22 2701,BI 3 Screw Cap .40 2.. 
•,40.BP I44 Washer Lock - .20 

' . 132(1415-1 Rotor 136.:0 
1-K 15- 132(1I03 

q2W. I 
0 Ring 
Seal Assem 

2.71 
29.50 

I IX7304 Bolt 1.:42 3 
6 

I, 
15"-

N44PI6175B 
149YlOI 7 
149XI01 

Screw Mach 
Washer 
Brush Asm 

26.0 
2.09 
16.90 

1%.j.: 
25 -Y, 

253 .C
407 15- 149XIO22 Brush Hold 61.30 ? -
10. 15 149X1023 Wash-Br Hi 1., . 
49 7- 149X1024 Brusk P1 K 18.00 125.0-2 
410 15- 149X1029 Ball Bearinq 12.00 130.00 
411 15- 149:1043 Seal Snaft 14.90 222.50 
212 
.113 

15-
Ig-

149X001 
149Y045 

Spring Washer 
ey 

1.12 
1 71 

i6.QS 
2. 

414 2- 149X1047 Armature 1240.00 . 
;5 2- 132X1410-3 Fuel Trs P 215.00 43.C 

S-.- L49X1014 Motor 1880.00 1 -C : 
Sub Total 12073. 1 

TOTAL THIS SECTION I al382.1, 

1062F 



--

--------------------------------------------------------------------------

-- - ---------------------------------- --------------------------

------------------------------------------------------------------

~~ ~AAPPEND 	 I X E~ " 

PROTECTIVE SPARES 
MECII & ELECT EQ JIP, 

PROTECTIVE/MAINT. SPARESI 5 YRSSLOCOMOTIVE 

-;)- ~~.. 	 LOCOMOTIVES'>-yy- .~>''~~i-~r-~ 15 


~-*~~--- L.________ MECHANICAL &ELECTRICAL, EQUIPMENT' '-


ITEM QTY. PART NO. PART NAME UNIT PRICE .EXT.PRICE
 

NOS E CAB 10000'-TAB 

1 4- 41A282012P4 HINGE~ 	 11 .40 45,6t'iii 
*iA-'--I
2 4 425C226G1 LATCH' 34.55 1 

3 4 41A200120P11 SHIM 1 .15 
4 18- N22P25016B SCREW-CAP .231. . 

* 5 10 41A201925PI SEAL 	 21"1. *. 
S 	 10 188V782Pi1 SPRING , 7.14 , '1! 

7 20 8829217P2, GASKET3.6, . 

SUB-TOTAL
 

CLASIFICATION LIGHT
 

a 6 41A205337P] MARKER LITE 40.50 
6 41AI05337P2 MARK LIGHT 40.50 4 
9 IX7845 SOCKET' 11.30 
i5 IX7763 LENS RED -14.90 
15 IX7844 WHITE LENS 14.50 

U 30... IX7343 GASKET 3.249 " 

iA 60 GE30Sli/DC-75V LAMP 3.79 22 

SUB TOfAL 	 1 353.i31_ 

6iPERATOR CAB -TAB 11000 

o 
16 4 41A24411]AAG4... GLASS .- 30:00 172'0) 01K K'-: 
17 2 41A244111AAG5 GLASS 424.00 0 0 

715 6 - 41A304161P2 DOOR GLASS 	 240.00 1440.,, ,) 

&173 i,.
]a 4 - 41B542891P1 STRIP ,44.90 
19 4 491A281PI STRIPT 33.00 
20 10 41A212909PI SEAL/921N 19.00 190 0 
21 80 - 41A212909P2 STRIP/FT 1.24 ~ 99 .2D0. 
22 2 499A386P1l CATCH ~73'. 40 146.80 
23 4 156B1888AEP44 GASKET...4. 1 15 :60 '1 

24 4 156B1888AEPT8 GASKET 1.15 4>.60 

SUB-TOTAL <-i ~j~ >4764.80~>~4 

-:; :'4j. $ ii i iiiiT ~i -AL' 	 
- 4 i- ; ~/-j *iXA-; 



-- -- ----------------------------- 
--

----------------------------------------------------------------- 

- - - -- - - - - - -

gSPARS 5YRS w" PAGE 2 
"I EQUIPMENT~k415~ L0CCHr'1I±VES EZHAN ICAL~&,ELEClTRICAL 

AE!PaR TNOPARTICNAME ~I% . {UNIT~ PRICE T.A' "AA.oTY, 

57} 7 41650.367 5G3 "M 35-'4 --,1~2 4 R 

'I0 41A204M2P1 HORN '2 oO
 
v27' 2 8836572P23 

"I 

GASKET 3~~ 
5
28 4 1B861 O7ACP4 SUNIVISOR 


-g 4 41C610665GI LOUVER,'~A~ 341 80A~.~.~'
 

1 
'' 1

\'-SU-TTAL----------------
---------- 'A' 


F ME LIGHT 

.. 29.80< 3.30 ' 6 ", 1X7784 BODY 
I
31 9 IX7845 SOCKET1.30 


15 1X734a WHITE LENS145
 
3.24 


' '30 I'X7843.....GASKET 
A" 

3.797 113b7t' 
.341 .30. - .GE2OS1./pC-75V L~AM'P 


35 6 1 "497A911GI, " *SWITCH' ~ ~ 12 A0,
 

'78 7A'; 
11' 

SUB-TOTAL 

7i>,A~HEADLIGHT ARRANGEMENT 

1 3 C,'~~.. 
1 ~ 1,36 180 20OPAR 30V LAMP i10.10 

6
'37 .101- 410700038G3 INSERT RING 26.80 
136.801
38 6 4107.00Q38G2 MOUNTING 

IA, ~-1.55 ,
30 6720098PI SPRING A> 

~v 75 N402P11B1 WASHER FLT .19I 
~ i 75 41AC1600,76P1 LOCK NUT .46 

,24~iSUB-TOTAL 
.
7----------------

LA AA" 

92 ..4-'A " .23.10
'4 - 425C226G2 DOOR LATCH fiA 

1l~ 

A.42 

. 43 4 -. 3358572G2. CUP . 10.10 40.40 
"'~,.I
l 


' 

1.68 

12.0 
'18 

88 0044~.2 ' 41B560008P9 . LC UT'''., 

45 4 41C604640G3 LATCH 


' 1 A628 .~lA."SUB TOTAL 1 )6Al 

FOOT SWITCH ARRANGEMENT IB 

80.00 320.00

46 4 49A936fAA3 SWTC 


.I'128 2 8010 N7P51B SCREW SET .2 21IA47 

48 10' N21 'OP5 NUT HEX, 
41 61:223
SWITCH
20 - 97XA'9 

2.2 ' 35 6'""51 :J.A16 41A21 1883P3<' CLAMP 

"A lA42.9 8~N 
A "I A'IA'AAA~SUB-~TOTAL" 

1 
- - - - - - - - - A- -- - - - - 

--'-- - - - - -- - - -SUB-- - - - --
- - -A- - - 

http:SOCKET1.30


--------- ------------------ ---------------

--------------------- ------------ 

- 'DOETV/ANSPARES 5YRS5 10TTVES MCAIA &On 
I PAGE ~3ELECTRICAL EQUIPMEN 

TY. PART NO. PART~NAME ______________
 

C QHOT ARRG.
tREJlLOCKER PLATE 'v->. 

59, 41C623354GI SWlTCH -ASK~~ 131054 3- 41A21241.4P1Y CRK BREAKER 47. 5O0' 

~SUB-TOTAL 5W>j
l
 

SLIGIeJG WNDOW ARRGT .
 ~ 

55 6 - 2X3948 LATCH 30.50 *56 6 - 2X3949 CATCH 30 1' 


SUB-TOTAL
 

IIINDOW WIPER ARRGT,
 
57 4 41A203148P61 MOTOR 
 130.00
583 3 41A203148P4i MOTOR 123.00

S9 3 41A203148P2, MOTOR 135.00
F0. 15 41A20466OP3 ARM 89.90 14
61 24 41A20466OP4 ARM 2i789.90
62 180 41A203147P5 BLADE 10.60 i 13. . '.62 15 497A803P9 HOSE 
 5.33
 

SWITCH PANL ARR . . 

64 4 497A911P1 SWITCH 9.81 _ ,-- 65 3 41A203655P2 SWITCH 118.00 K3 E .
66 3 CR2940UA2038 2 SWITCH 27321:6- 91'~1167 4 41A212197P) SWITCH~ 215.00
68 6 41B515348P2 CIRBRKR 160 569 41A218841P5 BREAKER C

-6 68.1040 6Y~
70 3 41A218842P4 BREAKER'_ 284.00
71 6 41A2i884lP4 BREAKER ,145.00 
 ~ 870 0,072 4 41A218841P6 BREAKER 91 .890 367,'202073 6 41B517782ABP31 CIR BREAKER 
 69.80' 4181 8C 
74 6 41A218842P7 CIR BREAKER
75 6 41A2]8841P8 CIR BREAKER 528.00 3168.00~2>t85.5051.bti
 
76 18 41A216941PI N LIGHT !S I77 18 41A21694OPl :LOCK RING ..98 17 646478 30 41A304446Pi HOLDER 1.13
7 0 41A210382P6, LAMP GE 44, 

3.9 
1.51 135. 0680 6 A7000M AMMETER ~ --- 7.0~1020'. 
 CJ7P
 

.SUB TOTAL ' 1003
_l------ I--------_-------------------



--

- - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - -

K-84 


4498 


2'106 


tj,7( P
OECIVEMAIT.SPARES 75YRS.PC 
 4
 

''T'. () PARTaNO, PART 'IAM'E '4'UNIT~ PRICE1 EX . 

:* ::t'~)LE ARf GT 	 - ' . , .'> 

-7-3 -A76E ~"'AMM ETER ~ '"226.00 '~:~ 6780C~'
 
8 3 497A364P1 B'~UZZER '- 159 '00 477.0U
 
83 3 41A304311IP3, >BELL 113.00 
 "~339.0u
 

3 497A365P10 4 BELL? 	 2001;00 '.'600'.00
 

85 3 	 41M~7782AAP4 BREAKER ~17!6O0 "5 2,. 8c.
 
41B564808G1 IODE ASM
36 12 '.. '.00 240 00
 

3~7 6 41A281017P25 DIODE 15' 9095., ac,
 
a 3 41A216737P1 LAMPHOLDER 4,.631 48" 9'C


33119 3 PANEL 	 36. o
'.13 
 00;0
 
,90 3 3416189G12 PANEL 14.O d9,O&0,_.


3 41B563171G19 7IMING MOD .65.00' 19 5 

~93~ 5 418560270P4> RELAY 72Y0.4......
 

94 3 488A353ADP8 RHEOSTAT ~46,30 133 9
95CR2940UB203B S ITCH 
 .78130 
 2
 

96' 7 497A911P1 SWITCH 	 '981 -

.41A267319P2
97 , 3 	 SIGNAL 55'.10 16l
3 41A245459ABP1 GAGE :40.50' ~ 1St '
 

.99 3 41A245459AAP1 GAGE -40- 50 12 1 S5C
 
10 3 41A245457P1 GAGE 40. 50 Pt1 .5
 

101 3 41BS11153PI VALVE 211.00 633.'06
 

SUB-TOTAL 	 5797.77
 

.-CNTR0LLER 

''102 3 416557247G1 HANDLE 	 11 .70 ~
 
103> 41C656037Pl INDICATOR 41. 10 '1 '.'-~
 

1,5 41AZ64757G2 '1.6' d'-.''SCREW 


105 15 41A264757G3 - SCREW ' 11.64 24.
 
3 41C656037P3 INDICATOR 5 38 ,t~d


107 45 482A768G1 CONTACT 
-

" 21'8.25 '
-4.85 


108 45 41A264589GI FINGER . .43.60 - 1962,.007
 
109 d5 N4P62BSCREW MACH .14 . '6.30.
.. 

110 45 'N44P16012B , SCREW MACH I I 1. 1.11.25.',
 
111 3 482A444APP20 RESISTOR ~ 15.00O.
'5.00 


112 2.1 
. 

6700549G1 CONTACT -. 9.56 -20o.76'j".

113 -3 - 41B557209P1 RHEOSTAT '350.O0 '.0000'
, l.: 5 

114 278A888GI BRUSH .223'.2 ,
'12 
 '18.60 


113 3 21701SPRING 	 6.53
" 	 '19.59, 

SUB-TOTAL , ' -. . 3940.23 ... '...4..; 

http:75YRS.PC


--- 

PAGE 5m.1t*~7~:LCbCO PR.TECTIVEMAINT SPARES 5&RS . 
15.'~5LOCOMOTIVESMECHANICAL & ELECTRICAL.EQUIPMENT W < 

CTY. PA"RT O PART'NAME ~4'~;UNTTPRICE- ~ EXT4 PRICE 

~4':21147 127' 17EA20AI9> RES/GRID, ,> . ;~7O0 ""219 170 
11~I8 36"24, 41 AZI8054P1 ,INSULATOR 15.0"56..8-80' 

3' oSUB-TOTAL ' 8, 908 Q 

.1:'I')- MTR 

12'"1 12 41A231381GI MIOUNTING 59.80 17i 
302702P2 BUHIG.a311
 

3 8828752P1 CAP,, 84.40 25' 
Is N51P1601OB SCREW MACH .2
 
.3 5727190P1 PLATE 34.340
 

6 33 8828748P2 CAP 90.80 7EU.~ 
117' 15 6717'749P1 GASKET' .86 ~:4~ 
i23 21. .N22P23016B SCREW CAP .25 .5 >> 

129 21 405P42P WASHER' LOCK Hj 
I130 15 8864950P81 'BALL BRG 229 _40 I~''f 


131 15 6704604PI 'FLINGER 27.50 41245vi& 


13 5 4701.852P1, NUT.> 14.00 21uG
 
134 24 .6704451P. WASHER 4 1.14 17 i1)
 

13 4 41B530658G1 BRUSHHOLDER ' ' 36.06 865. 
125 '12- 6727544GI' STRAP> 4~4.50 " i 

'',136 6 8809P0SUPPORT 25.80 1 '~'X 
14
131 24 481A899PI BOLT/WASHER 


135"138 12 . 41A232345P9 LOCK NUT 1 .- F62 
51.00
 

140 41D730436GI FN418 00
 
139. 60, 6727520P' )BRUSH . '" 2 

.1 

142 3 671 7753P1 NUT, 18.60 
141Q N5031P1240B PIN COTTER 
 '21
 

9'SUB-TOTAL427 .911'I;'; 

--- --- --- ------ --- --- --- I --- --- -- - --------- - - - - - - - - 

4'' . . '1''"ENGINE CAB I 

'.LATCHJ.. 143 8. 41C604640G3 122 00 ~ 9 7'6. 00'4 
'144 10 '425C226G1' LATCH' 34.55 345,504'*"
 

145 20 .- 41A282012P2 HINGE 21L.
 
1.46 5 - 41A282012P4'.' 

. 

HINGE ' 111 .40 
12, 50 SCREW CAP >46 3 uv2.767~*47 N22P290248B 

149, NUT HEX " 433<7-'.N258P29B 


150 5 N405P,45B. WASHER LLCK- '4,~>>410.5*2 

4 '2.150151 50- N22P25016B13 SCREW':-8.~ 2-'I>~*~. 1 
052.0
15 0 N405P43P;' WAHE LOCK 

12 -6 'LATCH 510"T 336.60';425C2216GT 3 56. 
153 6 41A210596P2 HINGE ' '8.,15' .,j 48 -90<4'~'"' 

j' 154, 
' 

2 41 B51571 4G4 SHAFT 3090.00 6180.00 

5.~'4 '~'4>.4~; .4"4'5~~" '2'SUB-'TOTAL 3,j:j~8221.00 

---- ---- --- -' -4-"-- - -"4-" - -- -< > - - - -- - - - - - - - - - - - --- - - - -- - - - - - - - -7 

'4' 2'42i14'44'4', I'4' =1.>4~44i7= 1:In2=771TI' AM4' '.4 44 i'" "7- "4.U"41 ' 

.50 

http:3,j:j~8221.00


- - - - -- - - - - - - -

-- --- 
--- -- --- -- --

'A- :4 '1, 

15, LCOMOtlTIQES MECHANICAL & ELECTRICAL EQUIPMENT~w 4 ~ ' 

ITEM OQT. ~PARr0AjNO. PART NAME UNIT PRICER ' EX T. PtR 

.~156< '6-- N22P35632' SRE14 CAP 1 2
157"~ 6 40P8B3 WASHE';FLT .19
 
a1 66 N405P48B 
 WA S ER C>K!~ 	 .20 1~~~P2

19 1 :1 47X 11 43- 1 17.6 O 'G 	 34.5 34,.c~
)>~W 	 160 3 9952133P3 DOWEL PNV 1 50


161 3 15681888FTP190r SEAL 
 3.750 ;~~'; ~2~4
12 3. 156B1888ETP304 SEAL 63 13 )B

163 1 499A411P2 SEALR/120Z 3.~20- 4#I6~ 1 41851 9676P2 DRIVE SHFT .2 2560,.00
S165 2 41C618604P HUB 

.. 

453"009C
 
I .5~~- 2 41 C61 8604P] HUB 0
r 

i'~ 167 9 41'E901373G2 AIR CLEANER' '493.80~.,~4 


63 25 15-661888OTP131, GASKET 	 Lo0 
7<<~ 

16 12 15681888DGP400 GASKET-
, 

I-~'5Z0 
1T) 6 156B1888OGP325 GASKET 1,39 ' 171 15 1:(9935, FELT ;95 ,
 

24 2X4277 ~ . BOLT >8
 
,,. 60 2:0278 NUTS/16-18 ~6.48
71 

175 30 X29WASHER
-

--	 9.65 :2 : J 

2B- 41A28838OP2 PILLOW BLK ,.- 443.,00 	 602 - 41A288j8OP3 PILLOW BLK '~609.00, 12 8~.i17: 2 - 41A288380P)2 CARRIER 68.10.

19 	 2 41A28838OP14~ ADAPTER 11
181) 	 2 41A28838OP13 CARRIER 96. 0 	 911 2 4IA288380P15 ADAPTER 45140~ 9. s"
12 4- 41A28838OP7 >BEARING 211n~o.008~; ~~

~~RECTIFIER PANEL ARRGT... ~ , ~ If-~ 
183 '3- 17FM'498AI ~ PANEL 1,5.030 
184 36 - 41A296321AAP1 FUSE "V7> 8 80 11185 ' 12 - 41A2963o4AMP1 DIODE . 8,'0, 2., 	 00 161. 0
186 -12 -'4lA296304AMP2 DIODE 270.00 3, 2.6 
187, .8 41 A271200P2, 'CATCH V .. ":'7,-'2 9 	 3'60V 

~~' 	 SUrBlS,,-- TOTAL 44,453.60 '&,~>< 
- - - -	 - - - .-- - - - - - -' - - - - - - - - - V-- - - - 

2 418 619 6G PA 
 E 
 52...,520
 

~.V .'SUB-TOTAL. 
 - 1' " c 
-- -	 7-~~ ~ --7------------77-~ ~ ---7---7~ ~ ~~O2 

'4'~V~~ 	 't n'-4' V'/', 

http:44,453.60
http:2560,.00


---

- -- - - - ----------------------- ---- - -- 

- - - - - - - -- - - - - - - - - - - - - - - - - -- - -- - - - - - - - - - - -- - - - - - - - - -

'15LOOMOIVS ECHNIAL ELECTRICAL EQUMNT~~'.<. 

TE!,lOT . PART NO. PART NAME ~ '~UNIT PRICE EX T Ph' 

LUBE_!l WATE Pi~IIG
 

13 18~ 499A91 zAEP GASKET 31
190; jj30 ,491431 7P1I I GASKET 33 88~K 
191r is, -491A318P25 GASKET 4"''441 A--s 

~''t~'V~192 1S> ~491.A318PI4 :-~~-.2- 'u9GASKET .932;:; 
193 .4 , 499A924AEP7 VALVE ~73;.80,

14 30 499A912AEP10 
, 

GASKET 6.93 
195- 15 4flA212792P. .coNNECTION A -222 ~ .175.00 


196 6 41,A212761P1 ~RING ~ U ' 19..80 
197 12 499A910AGP14 CLAmp 12.80 1 
198 60 499A912AEP13 ,GASKET I 1L3 

19 15 GASKETP1 1201 
21LO 30 499A912ADP5 GASKET 9,.84, ~ -~ 

'D1 15I 499A.912ADP4 'GASKET 520,---o
 
202 Is 491A316PI GASKET 4.08
 
203 30 499A477P] HOSE,' 27;603
 
20,1 3 41A205302PI' 'TtERMMETERi 

. 

81 .00 

05 15 ~,3396949P22 SHITCH/ 170 

-u 

3 27228.00 


'~339B949P214
2106 15 SWITCH 17-02 62 1A 

J ~SUB-TOTAL ~12, 12NW ' 

LUBE ,COOLER 
,K~ , 

207 jA 41D723215GI CORE 161N V 2400 
J 208 30 - 41A212065P1 PACK RING 1'"2.90 3,8'37"0i 

,209 15 - 41B510831P1 RING ~ -- ~ 161.00 2: 115.1Y 
2-10 30 - 41A212125P] GASKET : w 7.11 V~u2j
212 1 41D718899G1,)LO COOLER ~ -15 5530.00 i~As1l 

21- 1 41D718873G3 4 OI1ITRf7,980.00 

FILTE OIL OIILTR4 


'SUB 7TOTAL -4 4'' --

7------- - --  - - -- - - - -- "--

2 2C65 2 G 
 "A C 445 172'
 

217 1- 497A806P57---- CEETGL' 61 ~~4~61 .60z,~ 

- -SUB-- :~,y. TOTAL' ----- 3~ -J-68s.3'Y1 


-

-l I." IP1- t Ar I44j I 14 S JlII -,I - I '44 ." '44 

'44 -
4 

.. ~,, ,'4;Af4 < ,;,,44 4~ - - - - .447 

http:OI1ITRf7,980.00


------------------------------------------------------------------ ----------

--------------

.:0 PPMFECTIVE/MAINT. SPARES - 5 YRS. PACE 8 
:' LS,' AIOTIVES - MECHANICAL & ELECTRICAL EQUIPMENT 

OTY. P'\RT NO. PART NAME UNIT PRICE E;(T. PRIC 

:0 1A17PR CAB CACESS0R IES 

12 - 41A212504P1 CAP 66.50 798.:. 
48.60 97.:"1 2 499A452P2 GAUGE 

232 2 - 41A216586P) VALVE 145.00 290.C, 

224 7 41B564808Gl DIODE ASM 20.00 l40.", 

SUB-TOTAL i,225.
 

..DTAYCR ? SHUTTER ARRGT. 

a 2X 11 0 CORE 4,700.00 13.8a,"). 
2"6 20 - X I511 GASKET 31.00 620.: 

,2 - 497A803Pl HOSE 12.20 6..: 

'13 2 - 139V113PI BREATHER 29.50 

SUB-TOTAL 19,625.,.
 

E'GINE AIR INTAKE ARRGT. 

I212 41A244997P1 V BELT 39.00 d66. 
4 41A242793P2 DUCT 35.50 

221 9 41A301309P33 CLAMP 11.30 . 101 71-, 
32 2 41A241257P5 HOSE 40.50 8' 1 
-23 10- 41A2021181I AIR DUCT 98.60 98 " 
23d 20 - 41A210603P9 CLAMP 24.40 483 1. 
235 10 - 41A213495PI GASK-AIRIN 7.64 
236 2 - 416512741P] SNITCH 191.00 28 " ,-

SUB-TOTAL
 
-- -------------------------------------- ----------------- 4----------


EXHAUSTER 

237 1 41B519090P2 EXHAUSTER 1,990.00 1 ,990.0'? 
238 1 2X3853 NHEEL 708.00 708.0: 
239 4 - 2X3855 BEARING 411.00 1,644.00 

SUB-TOTAL ,342 .00
 

CLUTCH GEAR UNIT
 

240 15 9961008G1 BRUSHHOLDER 55.00 825.00 
241 60 998X90 BRUSH 2.10 126.00 
242 2 - 8864951P82 ROLLER BRG 128.00 256.0': 
243 4 - 8864950P102 BALL BRG 264.00 1,056.)01 
244 3 2387506P1 GASKET .45 1.35 
245 3 a97A706P18 GREASE FIT 2.35 7.05 
246 15 8805484Pt GASKET .86 12.90 
247 15 497A806P60 RTV/10.30Z' 8.00 120.00 
248 2 - 8864952P87 BALL BRG 280.00 560.00 
249 3 41A235580P1 WASHER 3,.43 10.29 

'7 

http:1,644.00
http:1,990.00
http:4,700.00


-----------

------------------------------------------------------------------------------------

- ------------------------------------------------------- 
----

-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

7'CO PROTECTIVE/MAINT. SPARES 5,Y'RS _PAGE,9 
--'*~C~t-ITIVES MECHANlICAL: ELECTRICAL'EUPMN 

'1 fTY, AR 	 PART NAME UNIT PRICE E<T, PRICI: 

3 	 41A235578PI COLLAR 54.00 16 2.C 
3 41A235577PI FLINGER, 33.30 99;.;
 

5' 2 41B535764 1,I CARRIER, 958.00 1,916.0&
 
53 1 41C632208P1 ' CARRIER 340.0O0 1,020.00
 
91 3 8864951P63 ROLLER BRG 340.00 11020.00
 

3 8364953P87 ROLLER BRG 87.10 '261.*30 

96 -1X 28 7- R NI N ---- 0.0 
'57 1 41C635716PI SHAFT 791.00. 791.0o 
a5 	 1 

-

41B532610PI SHAFT 404.00 ~40
 
3 8864953P51 ROLLER BRG 82.10 246.2
 

-3 


. .10,
SUB-TOTAL 	 915. 09
 
----- ---------- I-----------------------------------------

&;iRADIATOR FAN ARRGT.
 

20 1 416504585P4 COUPLING 1,280.00 1~
 
.61 3 416505278P2 COUPLING 1,380.00 4
 
'62 3 41B532612G2 COUPLING 1,500.00 45(
 

253 	 150 41A302690G1 COUPLING 35,60
 

SUB-TOTAL 	 15S,60. C,7 

!'lAGNET 	VALVE ARRGT. 

264 41A2]236IP5 VALVE 255.00 510. 00
 
265 2 

.

- 17MEIA24 VALVE EQP 708.00 1,416.00
 
66 2 - 17MEIA20 VALVE EQP 619.00 V,238.'
 

.556.00
22 7 41BS100557PI5 SWITCH 	 278.00 


2)~SUB-TOTAL 	 3) 7n 

-TAB
PLATFORM PARTS 17000
 
4
PLATFORM 


268 6 41A303938ABP54 HOSE 38.80 232.80
 
269 6 41A303938ABP62 HOSE 44.20 252
 
270 12 41A303938ABP15 HOSE 14.30 171.60
 
271 j2 41A301398ABP33 HOSE 11.30 135.60
 

1.56 	 112.*32
272 .2 499A910AAP3 HOSE CLAMP 

3 8866488AGP8 HOSE 18.00 .54.00
 

274 12 49.9A§ I0A8P10 CLAMP, 5.66 67.92
 
4*'273 

35.10 	 210.160
275 .6 CR2940UA2028 SWITCH4 

276, 6 41A2,1157OP1 DUST CAP 11.90 71.40
 

4 	
1,321.444SUB-TOTAL 


-


~jf4 ~iI-4 411 W4 i T4 !P ,0 I&_ n l mrT I I m
 

http:1,321.44
http:1,416.00
http:1,500.00
http:1,280.00
http:1,020.00


---------------------------- ---------------------------------

-----------------------------------------------------

---------------------------------- ---------------------------------------------------

- - - - - - - - - - - - - - - - --- - - - - - -- - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

-;_0'O0 PROTECTIVE/MAINT. SPARES S4RS. PAGE 10 
-MECHANfCAL
15 LOCMOTIVES &ELECTRICAL EQUIPMENT 27 

X. RC
Et 

Il-E QT. PART NO. PART NAME 'UNIT PRICE ET RC
 

FUEL TANK ARRGT.
 

277 4 41A210336G1 FUEL GAGE 133.00 532.00
 

278 2 41A211045G1IULGG 173.00 346.1'
-

_________SUB-TOTAL ___________878.00 ' 

'AIR DUCT END MOTOR 

*279 13 41B500680P1 'FLEX CONN 100,00 1 80.X 

''1SUB-TOTAL u0 

'.,,9 r,!J7TMID MOTOR -

9 8836855PI CONNECTION 51.00 41~
 

2t) 3396783P] CONNECTION 51.90 b
 

"SUB-TOTAL .2) 

282 2 2X4458 HEATER 72.60' 1451.20
 
28] 2'-. 2X4459 MOTOR 510.00 1 020. 00(
 

84 60 2X4460 BRUSH/SET ~' a40
-13.40 


285 2 2X4473 SWITCH 260.00 520. 00~
 
286 1 

-

2X4464 TEMP CNTRL 61.90 61 ~
 
'TEMP
2S7 1 2X44'65 CNTRL 27.0
 

.93 2X4-167 DIODE ASM 78.90 

-*.89 2 2X4468 CIRC BRKER 304.00 60" 



'3,
SUB-TOTAL '. 501 . 7 

AIR BRAKE -TAB 20000' ' '
 

AIR BRAKE EQUIPMENT
 

.148.AQ
290 4 41A205210P1 HOSE/FTGS 37.10 


"SUB-TOTAL 14iI8.40 
- ---------------------------------------------------------------- .r 

T -- ? - . - - 

.'*FILTER, 41A215087P4/MAIN RES. 

291 30' IX6383- FILTER 19.80 594 Qf0
 
292 30 IX6385 SEAL 9.83 294.90
 

SUB-TOTAL 888.90
 

1 ML.' 

http:14iI8.40


4 

,LQCO PROTEdfIVE/MAINT. SPARES - 5 YRS. PAGE 11
 
15 LCCOMOTIVES .- MECHANICAL & ELECTRICAL EQUIPMENT 

.-. I OT. PART NO. 

SAND rRi'P 

293 8 41A201465P] 


VENT VALVE 

294 2 566403 

295 15 578886 


RELAY VALVE
 

296 2 499A924BEPI 

297 15 560728 


.RAI ',ALV_- 41A201966PI 

296 2 551116 


,AFET' 'lALVE - a99A924CCP7 

2? 54279O-O150 

,.RAKE CYLINDERS
 

300 8 - 93841 


PRESSURE SWITCHES'
 

301 3 - 41B510557PI5 
302 6 418510557P1 
303 3 - 41B510557P4 

PART NAME 


SAND TRAP 


VENT VALVE 

KIT 


VALVE 

GSKT KIT 


VALVE 


VALVE 


FTG GASKET 


SWITCH 

SWITCH 

SNITCH 


SUB-TOTAL 


SUB-TOTAL 


SUB-TOTAL 


SUB-TOTAL 


SUB-TOTAL 


" 

SUB-TOTAL 

SUB-TOTAL 


UNIT PRICE E:XT p,r: 

55.00 4:: 

4a0.CO 

273.00 
7.35 

5:.',: 
110.25 

6z_.-2 = 

740.0O 
22.75 

1..30. ,: 
3-li 

1,8921 .25 

245.00 490.K', 

490.:,' 

375.00 750.'. 

750.l? 

.27 2.16 
2.15 

278.00 
296.00 
278.00 

83dCO 
1,776.00, 
834.00 

3,444.00 

-----------------t--------------- --- ---- --- --- ---- --- --- ---- --- --



-- - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - -

4 

1 

.......
;OC4PROTECTIVE MAI RS ,PAGE . .........
 

0~LCON.OrIVES MECHANICAL & ELECTRICAL EQUIPMENT 

t QTY PART NO. NAME UNIT PRICE EXT, P41 C ,PART 

AR COMPRESSOR'
 
P3RTS LIST LATER
 

PRICE MST. 


LATER' ESTIMATE 41,800.'00 41,800.00
 

SUB-TOTAL 4 41800.0O 

3.05. 2 AXL ALT 1,0.~&60. 2,
 

SUB-TOTAL. 2,12C')
 

EOLSTER AND FRAME
 

306 36 41851 5393P3 WEAR PLATE 23.00 828 . 
307 72 41A201604P3 PLATE 

. 

120.00 8,640. '. 
14.10 .. ,0 15 .308 72 N22P35128 SCREW CAP 

309 72 416560008P23 LOCKNUT 1.68 
310 54 499A913AAP5 BUSHING 2.70 14.30 
311 54 499A913AAP6 BUSHING 3.53 190.2 
312 18 41A204772P] BAR TIE 119.00. 2 142.00 

~w. 313 316 495A599G4. BOLT 19.4o 698,40 
314. 18 41A244359P1 WEAR PLATE 22.60 406.80 
315 6 156B1001AEP12 PIN 1.13 6.78 
.316 2.- 339B911G1 STOP 23.00 4768.00 
317 18 339B911G2 STOP 26.00 480
 

319 12 4A108P2 FELT SEA 2.28. 27.36
 
39 6 3396785P2 . LINER 448.00 '2,688.00 

320 6 3397185P3 PLATE 32.00 192.00 
321 3 41A244371ABP WEAR PLATE 26.107 
322 12 499A114P2 OIL CUP 28.10 337 .20 

18,261.42
4SUB-TOTAL 


-------------------------------------------------------------------------------- $ 

BRAKE RIGGING 

323 18 1805318P4 PIN 22.00 396.00 
32d .9 495A746P6 PIN 25.60 230.dO 
325 495A746P1 PIN 17.40 69.6v. 
326 

.4 

9 41A241271P2 PIN 9.64 
-

86. 70 
327. 9 41A241271P3 PIN .. 9.64 86 *76 

'.328 36 497A738P5 WASHER 1.43' 51.48 
329 9 495A806P11 PIN 49.00 441.00 
330 9 41A240557P1 BOLT 

. -

'15.80 142.20 
331 9 495A'737P8 PIN 20.404 183.60 
3312. 9 495A737P9 BOLT 38.30 344.70 
333 36. 41C614885GI HO N/BUSH 323.00 11 628.00 
334 360 8821026PI KEY 

. 

7.40. 2,664.00 

,16,325.50
 SUB-TOTAL 

-
-


.44 4 4444.4d44 

http:16,325.50
http:2,664.00
http:18,261.42
http:2,688.00
http:41800.0O
http:41,800.00


---- ---- ----

LO)C, PROTECTIVE/MAINT, SPARES 5 YRS. P 1
 

1.5'64, 71 MECHANICAL & ELECTRICAL EQUIPMENT.... . .. 

i-atr'r QTY. PART NO. PART NAME UNIT PRICE EXTP.'-
F I~~~:A'SE
1 


" 41D730230G3 GEAR CAST rr. .1,230.00 3,69 

3317 8 88 SRING 
S32-

14.90
9o,9W 54 .UB36-996 5---.-....SEA..._
36, 6 4JJ 4, ------7EL 
-:33 9 8-43557PI1 RING 14.050, 29 _ _

34o 9 8843557P2 RING 88,.00 7201)C341 9~ 8843557P7 RING 105.00 945.O0 
342. 9 8843557P RING 
 69.00 1" 

3 N509P914 
344 18 41B535376P2 GASKET 1.24 
345* 36 6704771P] BOLT 9'.80 
3465 36 N402P52B WASHER FLT .20
347 36 N203P45B13 NUT HEX 2.36 

a2 

343 36 186V285 BOLT 12.80 _ 
, 

a3,1-) 36 189V673PI WASHER 

33 . . PIN ROLL . : 21 

.1.34
 

SUB-TOTAL !.------------------------------------------------------------------------------ 8,'85. 

JRNL. BRG.
 

350 6 41A204095G4 BEARING 838.005,023.
351 3 416510216G2 SUSPENSION 605.00 1 8 15. 1',~
.352 9 479A325G2 SUPPORT 164.00- 1 J.7 i.
353 

. 

9 41B510214PI MOUNT 115.0 1a 

354 1 8815946 PIN 62.40 --- 7. 

SNUBSERS . , 

355 8 - 41A244100AAP6 SNUBBER 275.'00 2,200.6

356 8 - 41A244100AAP2 SNUBBER 359.00, 2,872 .j 

SUB-TOTAL 5.5 7 2072
 
a : ! , " :, ; • ,: , ,' :;? ,, SU.-OT , i:',, / ° i<,: 10 1"'s' 

SPRING RIGGING
 

357 24 418504932GI SPRING 
 293.00 7 O2-07~' 
358 8 - 3880240P5 RBR MOUNT .458.00 3,
~664 00LJ 

a359 
 8- 8D4P MOUNT 1,430.00 11,44000.~ 

a * SUB-TOTAL a22,136.0 

a - -'a- ------------------ a -


.2 1 a a a . a a a ' 

http:1,430.00


,LCCO PROTECTIVE/MA IIT. SPARES - 5 YRS. 
15 LCCCNOTIVES - MECHANICAL & ELECTRICAL EQUIPMENT 

PAGE 14 

CTEiOTY. Pa.RT NO. PART NAME UNIT PRICE EXT. PRICE 

iLI.-: LE 'GEAR 

360 - 8837756P1 GEAR 3213.75 .,d37.5C 

SUB-TOTAL 6,437. , 

P,'CTII MTR, 5GE761AI9 

352 
-7,) 

'73 
7.,1 

375 

377 

CC: 0 
i, 
ID 
5-
1 
!I 
1 -

7 

I. 
]4 

2 
54 -
30 -

8864951P148 
886495OP16? 
8819143 
l 

996 154'P2 
99 15,.:'9P3 
497A806P57 
996 549G 
8843545G5 

6726816G1 
1.30, a-,fa 
994d062P3 
99d9062P4 

41.A233364(1 
,1,63.996G2 
41. 335314PI 

ROLLER BRG 
BALL BRG 
GASKET 
BRUSH-T900 
GASKET 
GA-KET 
CE,.iENT/GAL 
COVER 
COVER 

LEVER 
ASKET SET 

GASKET 
GASKET 

PUTTY 1 QT. 
a HOLDER 
OIL FILLER 

343.75 
85.00 
2.53 

17.23 
1.14 
.98 

61 .60 
7.28 

25.10 

4.63 
6.79 
.38 
.38 

11.10 
165.OO 

4.88 

,,a]7 ' 

25 ,1 
3). 
1.9", 
12. 7: 

51 .53 

21. 
75. ,. 

203.71 
5. 
. 

22.2': 
3. !,l,' 

.. , 

SUB-TOTAL v-, 756.':-

TRACTION MOTOR ACCESSORIES 

373 
379 
3F0 

81 
8:3 

23 -

335 
386 

8 
18 

130 
13 -

180 -
99 

36 -

9 

9 -

/i-E23G1DIUS7 GUARD 
41C63051 EG1 LUBRICATOR 
494A54QpI NICK 

i_630 516G2 CARRIER 
21,-230 37P GASKET 

41C35 77PI PINION 
41C63.819GI MTR SP BRG 
413537105G1 SPEED SENS 
L1Ae19499P16 0 RING 

18..50 
59.75 
39.00 
20.80 
1.43 

663.00 
281.00 
840.00 

.48 

332 CC 
1,075. s,: 
7,020 CC. 

37 , '. 
257. 41. 

5,967.: 
10,116.0c, 
7,560.00

'I :" 

SUB-TOTAL 32 ,707 .5 

------ ----------------------- ----------------------------------L
 



---------------------------------------------------------------------------

-- -- -------------------------------------------------------------- 

------

,7, PROTECTIVE/MAINT. SPARES - 5 YRS. PAGE 15 
13 LOCCMOTIVES - MECHANICAL & ELECTRC;,L EQUIPMENT 

-EM WiT, PAPT NO. PaRT NAME UNIT PRICE EXT. PRIKE 

.TERNATOR & AUX. ECU:P. - TAB 40100 
'LTERNATOR GTA ICI-S 

337 6 1:(8670 GASKET KIT 4.08 24.48 
388 ao 115X]46 0 RING .23 9.20 
389 40 41A237943P] GASKET 65 26 ..0 
290 2 - 8805493P1 GASKET 11 .70 23. 0 
]-1 24 880sa99Pl SCRE 1. 79 48. 3 
392 
33 
.1 

I 
4 
2 

- 410C33061P 
.iC6.)- 31 

5-

GEAR-102T 
P.;I0N 
PI UON 

1,187.50 
302 . 0 
30. 0 

11^,7. 6 

3)c 2 64C625G323 IDLER GEAR 343.75 
316 2 - 836495RP48 BALL BRG 29. o 59. ., 
]97 2 41A3192I RETAIN RNG 45.80 91 .50 
373 41A230912P3 BOLT 1.70 13.-3, 
"39 6 - a1423>3 50a BOLT 75 4... 
:.0 5 - 41A2S>,5kP2 BOLT .75 4. 
-2,41 , - 21B53 7660PI HASHER 29 4.-: 

I 2A"1914j9P332 0 RING i O0. 

S:,1O)5492P1 GASKET 4.69 14,.
0, 
105 2 

-

-
886415;P166 
4A2314122 

BEARING, PE 
RET RING 

475.00 
79.80 

5, 
59. 

,5 605.73P! SCREN 1.79 22.: 
.aT2 - 4l3 8P0I SEAL RING 225.00 . 

3 4 -. lA2223819P2 SEAL 4.44 . " 17.6 
_ IA,2 3 2flA25260P1 INSULATOR 6.41 25. ' 4 

41531649G2 BRUSH HLDR 42.40 i, 144. 30 

SUB-TOTA,-- 5,925.
 

;&aR Uri - 'GA29CI 

all 1 - 7GA29C1 GEAR UNIT 1,940.00 1 940.3O 
4i2 1 - 493AM3PI BRG-CAP 65.90 65.30 
413 2 - 8864950P135 BALL BRG 76.10 152.20 

2142 - 8864951P63 ROLLER BRG 340.00 620: 
,15 - 494A2'01P1 SPACER 118O00 236.40 
16 15 -41A237287P3 PACKING 3.55 53.25 

;17 15 I8g3V405P1 SLEEVE - 11.80 DO 
SUB-TOTAL 3,204.25
 

AUX. GENERATOR - 5GY27LI /MI 

418 4 . 886,195]P29 ROLLER BRG 70.00 280.00 
419 4 - 8864950P81 BALL BRG 29.40 117.60 
420 25 3804066P1 GASKET .64 15.00 
421 27 41lB530658G1 BRUSH HLDR 36.06 973.62
 
-122 15 8620297PI STUD 26.40 396.00
 

SUB-TOTAL 1,783.22
 
-
-


http:1,783.22
http:1,940.00


£ 
.,LOCO PROTECTIVE/MAINT. 

~-~'~ 15LOCOMOTIVES -MECHANICAL 

SPA'RES -5 YRS. 
&:ELECTRICAL EQUIPMENT 

PAG 16 

0TMTh. PART NO, PART NAME UNTRIEXTP_ 

LOH1ER CONTROL 
'CONTROL GROUP 

COMPT -.60000 
'" 

"'" 

423 

425 
426 
'42 
d22 

49 
40 

9 

1-
6, 
9 
3 
3 
6 

GE54645-1 
4 15iA2 83 
17FT1'3FI" 
17ET34A] 
4JA244928P2 

',41A218054P1 

41A210624P] 
17LE117B1 

SOCKET 
LMoL 

REACTOR 
REACTOR 
REACTOR 
INSULATOR 
INSULATOR 
PANEL 

7, 

2.55~ 
2-6 

'2,250.00 
60.06, 
039.001 
15.80 
6.71 

624.00 

2
441:4-e''".-

2 "110,"-&'Q 

3 "** 

SUB-TOTAL 
------------------------------------------------------------------------

i1 7 

AIP HOSE ARRANGEMENT 

431 
432 

4 
4 

41C600937P48 
41C600937P30 

HOSE 
HOSE 

4.38 
11.60 

11_ 
h4 

-- ----------------------------------------------------------

SUB-TOTAL' .. ~-

CNTiACTOR ~- 17CM53E1OA 

433 
434 
435 

2 
2'-4 

30 

17CM53EIOA, 
4739382G2 
8867977P] 

~CONTACTOR 
COIL 
CONTACT; 

- . 806.00 
115.00 
4.96 

1 61-2." 
21O io 
148.30 

SUB-TOTAL 1 9,gao 

CONTACTOR'- 17CM55N3 

430' 
43 
4-3 
-431) 

2 
4 

25 

-

-
-' 

17CM55N3 
4739356GI 
9960190G6 
41D750063GI 

CONTACTOR 
'COIL 
CONT TIP 
ARC CHUTE 

1,190.00 
280 
37.523800 
477.30 

2,3W,(0r 

-' 

']5 G 

-- ---- ---- -- ---- ---- ---- -- -- --

-SUB-TOTAL 

-- -- -- -- -- -- -- -- -- -

4,424.11) 

--

4 

440 
41 

442 
443. 

2 
6 -

<36 -
4 

17tM55Y3 
4739356G1 
99601 90G2 
2744700G2 

CONTACTOR 
COIL 

-CONTACT 

'ARC CHUTE '.42.10 

96 00 

238.00 
17.90 ~ 

444.0 

1,428:.00
644.40 

"4 168-.40 >~ 

-- -----------------------------------------------------

SUB-TOTAL 4 ,416680' '>""''" 



--- ------------------------------------------------------------------------------------ 

------------------------------------------------------------------------ 

08 

Q TY PR NOARTNM 
NTPIEET 
 RC
 

* ~ MEHNCL ~ QIPET a 
~ ~ ~ LCRIA~ ~ .~jaLE~ ~ ~ ~ 1 .0 2 

443 is41316PISRN 

33 

45 PAR P937G2CNART UNTPIE1( RC
NAME 


45 2 67594P 
 SUPOT156
 

a a)E'ERL!3ERC - -170A 1C

a6 
 Is - 671460P1 GASKECT 
 3.80~ ___A....L 

447ERLOC - 17A 2C25FNERAS728 
 0"
 

457 2 17A551 161 INTERLOCK 284.00 Soo 0.C 
150 45- 49 1G1 FINGER AS10.10 
 802'I^ 

a451 80 997G12 CONTACT 4,188.30 
-
4526 2 
-

6700392GI SUPPORT 115.60 


-SUB-TOTAL 
 4,137.450~~
 

56 2 -. 17AF4JJ VANTERLC 
 149.00 066.W'a%
 

46 7 2385B737G2 FOINGE 
 -59
5 44 
a 

2 8786 CONT9 
a.

ACTE 2.840 
 a26.00
 

atSUB-TOTAL 
 2.071.00
 

I
 

-~l "NT"WLOCl 4,4,a r7F0B5 

V 

http:2.071.00
http:4,188.30


,i ' , '" i', iA 


LOGO PROTECTIVE/MAINT, SPAORES. 5 Y , - P,, E 18 
CS'LI OCOMOT±VES MECHANICAL & ELECTRICAL EQUIPMENT 

I.~ 0TY0 NO., PART NAME PRIC EXT, PRCE'~~~EE 'PART UNIT 

',RA I NG S I TCH, -'7P26B1 . 

VALVE 256. 0'416 17MV38A6 2 1 24 00
1' ., . .... -,
 

______ 21 426C.380G!z,.f~fEKAj_____ 72.80~"1 .528.30 
d 8 24 , 496A427G1 " CONTACT 7914.
 

466~ '27- 41C600937PIO0 CONNECTION 13,75513 

'.33.107' 


46? 24 492AI99GI FINGER 11.20 268 . 
7 15 3801839GI BAR) 969 ... 14 J ,2 

71 '2., 9963477G12 CONTACT, 1.88 415 1: 
;I 9963477GS CONTACT 1.88 * > 

417 17GP26BI SWITCH 9,790.00 9,791. 

SUB-TOTAL 13, 6"
 

iPt)R -:'(ITPOL COMPT. - TAB 70000 

47. 3. 17AF14H7 INTERLOCK 259-00 7H77 
475 5 .41A281451P27 CAPACITOR 30.30 151 . i. 
476, 30 416564808GI DIODE ASH 20.00 6'00 '0A 
477 3 41A281049P1l DIODE 125.100 375. Go 
478 6 41B563171G10] MODULEA 65.00 39G..'Y 
479 6 41B56317IG19 TIMING MOD 65.00 O;:;6,so;;4185631,71G19;.; 

4S 48637G60 MODULE 65.00 9'b 
481 24 41A278054GI MODULE 14.00 3JQ"GY 
482 3 41A278017GI MODULE 80.40 21 )I 

483 37- 41A278043G] MODULE ~d,13.50 


484 4 41B566633G1 VARISTOR 52.10 208. 41 
485 1 482A614GI PANEL 293.00 293 ' 313'v486 1 41A264231G1 PANEL 313.00 3. 
487 .1 41AZI1329G2 PANEL 95.30 95.30~
 

488 3 488A142G3 RES PANEL . 5 0 I1c:I......c. 
4189 3 418555393P1 RELAY 206.00 6i 8. 0 
490 3 2X3756 COIL 12.10 36 
491, 3 4.1A245406P1 SWITCH 195.00 58 5.00 
4921 3 497A9]lP1 SWITCH 9.81 '29.43 
493 6 502AI40PI SWITCH 47.00 282" 00 
49-1 1 - '41A271471P1 PLUG -6.,'1 

495 1 41A271471P3 CLAMP .~J. .298 2',,.>298 
'6.91 


2 

. . , .A 

A'':496 7 41A271471P7 SOCKET PIN .. ~<. .98 6.367: 
.......!ISI:::I!]'19 271 71P Ii:!:::iIiIC AM~;!iilII.QI!IIII i;i~i~il iA...!i:2iI:98 ::~i~!!ii~ii11).:!;i *;' : '
'.........i~i)i'i!!]1! il 1i~iiil: :i 21 " 


.... SUB-TOTAL 7,488 
i,i I liii !!i 8 i,ii., A''i'il <A'"""' k'A'.,A,, ,, --- -- - - - - - - - - - - - - - --- A------- --- ---:- - - '--

A}AA". A,' 4: A '' ' A ,'A.' ,,'1AA?' "'A 'At','' 

A f rA 'A AA 

44' ''A'.1 A'' A A 'A V. A .~iA.AQ.A' " ' AYA4,,i~iLi ; !?: =:i lii!]! + i:; 

'A.", A '"'""jA' ' A i,,, ! 

''" 'AA'AiA'AA 

'A 'AI AAA,?,>A ,..,,A,',A A 

http:9,790.00


----------------------------------------------------------------------------

LOCO PROTECTIVEIMA1+r SARE, - YRS.19
 
, LCCC *OTIVES - MECHANICAL. & ELECTRICAL. EQUIPMENT
 

"_F.	 QT'Y PART NO. PART NAME 
 UNIT PRICE E:T. PRICE 

,O,.., E PECULATOR 

,97 	 2 17FH2305 R,,ULATOR2 1.0 
 0 .000."0M
 
198 	 3 4lA28153OP4 CAPACITOR 32.50 
 97.,.

499 	 3 41B581374P] TRANSISTOR 78.90 
 236.70
 
500 	 3 41A,281496P2 DIODE 
 62.30 	 136.90
 
501 	 3 414281496PI D!ODE 52.80 
 158.40
 
502 3 41A23144P4 DIODE 14.80 441)

503 3 41A271102G! MODULE 333.00 
 9
 

3 
 1A7 (971 MODULE 178.00
 
6 41,2657871PO BREAKER 29 30
 

15 4iA28166a LED 
 4.40 
7 3 41A281092 POTENTIOMTR 	 25.60 
 76.33 : 

SUB-TOTAL 	 6,575.5:
 

-. EL SLIP PANEL
 

, 1 17FL281F2 PANEL 9,960.00 9,9 ,].

9 2 17FD]347A] CARD 465.00 
 1
 

3 17FD1198B1 CARD 
 680.00 2 .
 
3 17FD1291A1 CARD 
 355.00 1,60 ,,
3312 17FD1317AI CARD 
 538.0O I 
3 17FDi23SAi CARD 415.00 .... i 5'*
 

514 3 17FD1236AI CARD " ,,
529.00 1 3 
,13l53 3- 17FL'295AI CARD 481.00 1 -13 .,17FD121A
3 	 CAR1 .15gA1 CARD 540.00 1,620.,0

J17 3 17F D]1I6AI CARD 404.00 , 212.,t.o

513 	 3 17FD1318AI 
 CARD 	 321.00 36-.0'I)

519 	 3 17FD1331AI CARD 
 373.00 ,119.0
 

3 17FDi197A1 CARD 
 0510.0 ,530-.,,, 

SUB-TOTAL 	 26,793.00
 

.(C. PANEL 17FL,237L1 

521 	 3 17FD732A2 CARD 138.00 	 414.C0 
522 	 3 17FD73383 CARD 
 678.00 2,034.CO
 
523 6 17FD!409A1 CARD 
 298.00 I,788.0O

524 	 3 17FD1322BI CARD 493.00 ,


3253 17FDI32Ai CARD 25i. 00 
 53 .
 
26 3 17 D121CAI CARD 410.00 1 , :' 
527 3 17FD739C1 CARD 508.00 1,.524.Oo

528 	 3 17FD1375A] CARD 
 941.00 2,823.00

529 	 3 17FD1297AI CARD 
 400.00 1,200.0o

530 	 3 17FD1284A1 
 CARD 	 495.00 1,435.00
531 	 3 17FD1320A2 CARD 289.00 867.,O
 

SUB-TOTAL 	 15,597.0)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


-------- 

-- - - - -

-- -- -- 

- - - - -- - - - - - - - - - - - - - - - - -- - -

~ ~2~oCoCPROFECTIVEfMAINT .5.~,.W, 
~ .~ ~ct1TIESK.MECHANICAL &ELECTRICAL EQUIPMENT1~ ~~ PAGE 20 

UNlIT pRr 

4IAI 040P8! DI ~ -pA 2550a2C7,.., I-TO?
 
SN22P210448 
 SCREW~ CAP 

''. SU-OTAL 0.6O0o '9 

-536 4 41B56027OP4 RELAY. 
.~i~I25;l 4IA262156P) SOCKETSn 15 4041A262157PI CLIP156

1 I 
-

41A278269GI MODULEV 4~ '.~

-
7168-00 

-
 .n 49cn 

RELAY S 
' 

P . .

5.10 6 17LV66JI0 RELAY 32.00Sf111 6 8860474GI COIL 195.J 
>386082G1ARMATURE 

,  20.50:S5431, '~12, 8823875P1 SPRING 6 5W~'~j So'i 
3-54 88*60803G3'- BASE 7' 1,3:~i-"5115 18 8860749GI FINGER 6881'34e 188823868P] SPRING 

"-

... ' 9 4 ,'' 4
'I~' 

. . .~~a 

.f.'* 4 3 ' 17LV67F9 RELAY- 688..
 
6 8860832G] BAS "-1 ~4.,903 41B566575PI' COIL 148~.0O;.-~s3 . 418566108PV, COIL 160 

,OT L SUB-~ 
-


~ANNUflCIA TOR PANEL , , , . & -. ( ,,
 

552 1 *17FM369A 6 PANEL ' 
 J1,~ 2316.00 1,236.00~ 

~~~SUB-TOTAL..'F"'3'0 
74-'TOTAL 

,, 

THIS--,SECT-lOW.>...N--'~'-' 547T'3-0 3:' 

CE7WP,:1069F ' ' 

--- >-

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 by 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 
capabilities to effectively maintain and utilize the capital 
assistance to be carried out under this project. 1 base this 
certification on, among other things, the programs TA7ARA has 
implemented to date or is in the process of implementing. These 
programs include: (1) the retrofitting of 28 diesel hydraulic 
lo(rnotives with new engines by TA7ARA personnel, a program which 
was both planned and financed by 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 %Ibeva 
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.
 

'V 
Mission Director
 
USAID/Zimbabwe
 

A,. 
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EMERGENC Y REQUIREMENTS OF TAZARA 

1. BACKGROUND 

Land-locked countries. in Uae Southiern Africa Sub-regiun have4 

hitherto, variously depended on South African Ports, Mozambican 

Ports and the Part of Dar es Saln. for thehandling of theiir. 

Thi is true. aZimbabwe a~lwi. 

'' Botswana and Zaire. 

An a consequence of the intensification of the Liberation Strugglc 

in South Africi and Namibia, and the universal call by the Inter

national Community for the imposition of comprehensive and nnitidatwy 

sanctions against South Africa. there has arisen a situation where, 

the use of South African ports by. these states has to be 'discontiitued. 

M4ost land-locked countries in the Southern Africa Sub-region will 
therefore have to divert their trade routes from South African port 

to the Port of Dar es Salaam. 'As a matter of fact, there is nlrce:dy 
increased traffic on TAZARA as a result of such diversion. Zambia, 

for example, has already diverted almost all its metal and bulky 

..afic 1.o the Port of Dar es Salaam. 

As a necessary consequence TAZAHA has to cope with this new situation 

of increased traffic volume from the land-locked countries in the 

sub-region. 

2. TAZARA'S CAPACITY 

The Tanzania Zambia Railway has 'a design capacity of 2.5 million tonne
of goods traffic per annum. So far, the highest tonnage of goods no':cf 

on TA7.ARA was during 1977/78 when 1.273 million tonne were moved. 

On average, TAZARA has been moving 1.1 million tonnes annually lcavin ": 

spare capacity of 1.4 million tonnes per annum. Therefore, 1'A"OARA hr.i;, 

the capacity to handle additional traffiu from count ie-, 'in tho 

Southern Africa Suib-region. However, in order to uso the sp apvc 

to the fullest extent possible, TAZARA will require an injection of. 

additional locomotives and wagons. Before these are acquired, 'fIg 

measureu need to be taken to strengthen the capability f.r~r:I~:pII .r 

maintenance of Locomotives and 'Rolling Stock in TAZARA *Cir~kfihipn 

entails the purchnae of additional equipment for TAZARA Wiovkhopn :vr 
spare parts to ensure the efficient maintenance of loconotiwns tin i ' 

In that regard, following below is a narration of the.emorprney r-111:i 

m#entq ,nf ?*A7lRA #n' f-hoi 'qhr-ve monpnri ai HjnIntP' wit+h i- I 4 



3. SPARE PARTS 

In order to maintain and repair locomotives and rolling stock so as 

locomotives and rolling -stuck 
to increaLe av;ilability, of existing 

do ' pajr't; to the volume of about 
TAZAIRA requires; a wide angi! npu'C 

spelt out in the scheduleThese sp-u-res a'e5.[3 million 	US Dollar. 

attached hereto, 

spare parts 	are urgently rcquired.
It should be notd that theso 

4. LOCOMOTIVES 

fleet of 31 	 Mainline Locomotives uut of 
TAZARA has aki operational 

14 are Diesel Electric obtained from
the 31 Xainlino Locomotives, 

67 mainline locomotives are of Cinese or8i,i.
the 1-G. Th; :einaining 

a' ovur 10 years old resulting nto dccreascd
These 67 lccmuutiven 

to rupotier 	 24 of these locomotives.
Howuver, C7AZARA has mn a;;d 


the l!irraf' iaiil';,ntrafi 
 that will result from the 
Howeve , 

does, an a matter of urgency,
diversion ubo; .nent:ioneti, TA2ARA 

N1 oel Elec tric Locomo tivCs to augment
,equire an 	 additio0 in 27 rnew 

le va' 1 tb ." Ioc oiuiVc:; 

Unfortniately, ne. LomintaLiv-s cmtnot be bought off the shel. It 

of firm order, for a
takes about it ;. 13 months, frrom the time 

beingcome out of the production line. While funds are
locomotive 	 to 

the olchatie of new locomotivs, and bearing in mind U
soug1ht for 

quickerit t.cou bafor- a new locomotive is made available, a
long' time 

power
and cheaper :;iltuinl, ought to be found in relation to our motiie 

Shl a solw iun caon be found in the promotion of theproblem. 

UPOW.;II {NC 	 PP.CiAMI E. 

5. REPOWEiii;(; i'RO(i{6iUjmE 

"C pir-hse of new engines from MTU of Went
Ti p-}rom',n coinsis 

Germany and theimUi.ttin i- to thie i;hellr of Chincse loromotives. E;,ch 

shel1 irqi rio tiao new 1471- c1i>'i to be' fitted. To do tc TAZARA ia!; 

rep/.ow n'. U,I1< ,1nomiot:ye 'm it:s; ',n furnds- 11nfortuinately due to 

Chinon.se ;. par tn I in repitymnisn :; which fell due with effect from 

which to continue this
lot July 12,' TAN7HA has not spareod rund:; with 

imprtant pr'oigramme. 

http:Chinon.se


However, due to the anticipated traffic increase arsinlg tr', the 

deteriorating situation in Southern Afric.i, repowering of more 

Chinese locomotive ccr.' va:very necessary to TAZAHAK'z upuratiois. 

In order for TAZARD to be labe rto handle te--adtLiorial i.ri'afic of 

1.4 million tonnes, therte it; nced to repower S DFlI locomotives as 

soon as posiblco
 

It should be i-oted t-at it is much cheaper to repower OF1l ,-ccmotivcs 

thanl to pL rchaCsa new Diesel Electric Locomotives. Fur example, frum 

the price of one nev Diese! Electric locomotive, one is itble to reputnt" 

not less thaui 2 DP.'h loccmotives. 

Besides, vherea., it tz!zes 15 to Ii6 montlis. froi thu time o! fi'vm orde 

to delivery of a nev Diesel Electric locomotive. rcpoweriniL .)I, on UoiJ 

locomotivo takes )bout two months. In tdhe tihort-term, theiy'd:, 

repo',,ering of more locomotives would ease the motive powr pr,)lci of 

TAZ7JAP. 

WAGONS 

The present TAZ7.A. fl--ut of wagons is ageing. TAZAILA r.qn r.; L,(' 

additional vagons. 1Tis addition is very necessary in viow of" the 

anticipated large increase in trai'fc volume on the Diu' c: , .:
 

Zambia has a.ready diverted mont of its traffic from South African p,'. 

to Dar en Salaom. 7.a.mbia Railways in at the mome.nt usiri,, ;i geud ntuibtr 

of South African Navons uhich may not be available in the event of' 

comprehensive and mandatory sanctioias being imposed on Zouth Afric ,. 

This vill mean that Zambia Railuays w!ill have fewer uagons to spare 

for the bLar es Salaam route. The situation will be far wor'se if iurl 

when Zaire diverts its traffic from Soutch Afric;in ports to DL..tes Sal,,. 

The majority of iagons Zaire Railways use are South African. '[-he'.(: wji 

not be available for the D;.r en Salaan route. Zaire Rai!woys hawv: vet"' 

few wagona and thsc are old. If Zaire traffic is diverted to Lar es 

Salaam, we ",ill have to depend. larg,,ly, on TAZARA wsapon-; to movw" c;,ih 

traffic. Thin is,; more the reason why TAZAIRA should buy *dmi tcnal. 

of its o,n, rather than depend on coitiguci-; railways. Under :he 1'A7,!, 

10 Year Development Plan, ",weden has offered to finance ;id providc , 

waions. But even in the e:vent of these wagons being provi(ed, th,'cl 

would be far short- of our actual needs. Hence the niced or adi ti, :i 

wagons. 



7. REIABILITATION OF 150 ACCIDENT WAGONS 

TAZARA has a programme to rehabilitate 150 Accident Wagons byMoro 

We~ar Industries of Zimbabwe. To start with more Wear Industries will 

rehabilitate 70 of these wagons. The progress of this rehabilitation 

will depend on the rate of availability of funds, TAZARA ir therefore 

seeking for funds to speed up the implementation of the progrwier 

8. SECURITY CONSIDERATIONS 

In the event of comprehensive mandatory sanctions being imposd on SouIth 

Africa, and when these sanctions begin to bite, there is every likelihood 

that South Africa will retaliate against the frontline states. 

One of their main objectives will be 'to render TAZARA Ineffective throul"i. 

acts of sabotage. Thus our bridges, tunnels, workshops, stations, loca

motives, rolling stock, etc., wili .be targets of these acts of saboLagie. .4 

If for example, any one of our major bridges is blown up or damnal-w(i r 

was the case during 1979, we must be in a position to restore thc line 

as quickly as possible. It is prudent for us, therefore, to ensure 

that we have in stock materials for emergency bridge repairs, e oneri 

or two bailey bridges. A determined effort should be made now to -:i rui:' 

these. Amongst all the threats posed to TAZARA, the possibility of' aeL:: 

of sabotage by agents of the racist regime of South Africa Is the most; 

worrying. 

9. COST OF MTU AND KRUPP PERSON~NEL TO ENHANCE LOCOMOTIVE AINTENANCE 

Presently TAZARA has two MTU experts in, its workshops at Dar es Ga Lan 

and Mpika who are assisting in the maintenance of 'the 24 repowered 

locomotives. Their contract expired on 30th June 1986. For 19067,37 

TAZARA had budgeted for, the retention of the Lwo experts. Unfortnatc>, 

following the devaluation of the shilling, the budgeted funds are only 

sufficient to cover the period up to December 1986. Unless additional 

funds are raised, there is daniger that the two iMTU experts will. e. 

This may have adverse effects on the availability of I4TU ongine "repowev!'Bd 

locomotives. 'Funds arc lao required for the retention of the KPMIPP 

expert posted at beya who assists in the maintenance of, Uhi 1.1 Mio(:] 

Electric Locomotives. The amount of money required for ret.a nit.Lr tho 

services of these three experts is shown on-the attched chaod i 

It would greatly assist the situation, ...especially I..t 4- it ' 

if these experts contirtied assisting our technicians in theot ::tePti 

44,+i'+ :- "; 
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10. 	 PURCHASE OF wOmlsuOPs i:Ot;IIHErT 

In order to enhance Jhe mintenance capacity and capability ,)I-T 

workshop , ,t, : S- ;om hlly and urgcnlUly rqlird additi, ;i t 

equipment anni te,,_ hit. fieed to he,! purchased. Details of' I;h, on:;i 

of the.se are in th( ,t.... chu 

11. 	 MA1NTEN:VCE M'! 'AYOF "MANENT 

With largely !:xrerosd trnffic volume on TAZARA, there will be need 

for the rai .. ', linc to e in the best operational state. To achievc 

this go;al, dditi on:iL l ools aid equipment need to be purcha:;e(! in or-Jl,

to allow for ,i c.R ;1id -f"i, iu tnt maintenalice. 'We '.ill also rcepire 

about 10 hearvy mot:or t_,)Lleys, for main tenancc purposes. Detaios I' 

these are oil the attaciled schedule. 

12. 	 ACQUISITION OF ?tJ'ORVEHICL'ES 

Most of TAZAJRA 1 ,eraticonal station;, ( s11tricts:, depar-tmenlt.; l ,in 

have no means or' tran!;port. Most of the vehicles handed oule ie ' , 

construction are nos obsoleto and too expensive to maintain. 

This makes it difficult to ensLre efficient and smooth opera?:.: n ; 

sunerv isou; ciannot :el to p i:.o in good time: whl:n the,. pr, 

required there. Even our teans L dr'imaintenance aid0 upples '.: 

for example, do niot have adequtetand good t :-r'iti::k.:. '. 

materials from place to place along the line. In order ,nr ,AA 

prop-up its operational efficiency, there is nn urgent r'qu.:-o,:k:n: 

the fo[lowir

9 (7-10 tonne) Lorries at USD 1,175,004.) 

26 (10 tonne) Tippers at USD 1,950,CO
 

66 Landrovers at USD 1,650,C000
 

Any assistance that can be mobilised to enable 
 TAZAR.A purchase the 

above vehicles would b,! most apreciated. 

13. 	 CONCLUSION 

Above, we iave aid brd explained on-ty -onje fC tne 2imergncyhrelUy 

requirements of TAZARA. On the ttached :;cheduill, i:; a ful!l 1ist of 

TAZARA emergency riquirement:;, including the estimated cost:; thereof. 

Obviously, the u :mated!:.f cc:;.ts are -,ubject to variation from time to 

time in vit- cod "he ever tlc(reas3 ing costs for gov,,':; and cur-" ices 

Tanzania Zamabia Rai.,,ay Authority 

Head Office 

P 0 Oox 2634 

DAR ES 	 SALAM 



hse]
SERTA 

F PO 	 I T E X 

l 
 I. 	1.p:rG:' ~~Supply cf ,]pLro p.art. or 

maintennce of 

2 	 Suply of Gpnre partG for DFE 
locmtives Including Gpare 

pa-rts fol.. the raiatenanca of 
and repai-r of rew-ed 

lOCO=oti.rcz. 

3. Supply of spares, service parts 

and tools for U3C Diesel 
Electric lococnotive!. 

4. Supply of rac caterials for 


repairs 	a-d 
 -


productior.
 

5. 	 Supply Cf tools amd inotru=enta 
for repaarr shops. 

6. 	 Supply of various worLshop 

equipaeat. 

7-	 Repowerin 6 of 5a Ho DFH 

lococotivca, 


.	 Reabilitatic of Zierel 

Electric 	lococotives 1004 amd 	1006.1 

9. Supply of crank cases, 3 turbo 

ca-ings and varizuz pa-rts for 
rebuilding spare enc:nes and 

cocponentG for diecl 

ele:t.i !0oI.t 

£VTIHATED CC - TYC
HILCUS D
 

O2q !
0. 2C-L 
I 

3.600 

1.200 
 IE 1 

O.40o 
 !E 7 

O.O41 ME 7 

3.000 r
m


37.4i! j1o 1 

I 

2.000 
 ML 1 

0.210 
 ME 1 



IETIA ESTIEATED COST TyDP 

I HILLION US D. 

1. 	 Acquisition of 105] No 65.C 

gcod-- wagon5. 

2. 	 Acquisition of utility 
 3.325
 
road transport.
 

3. 	 Zupply of 2 No oarth moving 2.260 CE 2 
equipment and accessories. 

4. 	 Suzply of 5 No five torne 0.700 

and 2 No 35 tocnc fc:?k 

lift trucks. 

SR-Tc:TTAL 	 175 

GRND TOTAL 	 7.£ 

====-====
===== ===== 
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ANNEX P
 

OTHER DONOR CUMITNENTS
COST ESTIMA'IE AND FINA-CTN-r.-FTfARA- ,EAR DEVELOPMENT PLAN 

AS OTuKF0RY-T -87 

PROJECT NO. PROJECT TITLE 
 EUI'DAED LubT MILL.ILJ FUNDING SECURED t4 FUND;NG UNDER FINANCING GAP 

SUIJRCE USI, M LIION NEGO IATION USD MILLIONTLot1 IFureIgn L.ocaI 
 USD :iLLION
 

PCU -------------------------
Project Co-ordinating 2.0 
 2.0  2.0 (Nordic"
 
Ulii t 

CE:l Rehiabi it,) tioll of 17.2 16.7 0.5 10.7 1lDA)(EEC) -Quari i , 0.5 (TAZARA)
 

CE:2 Prrm.nclt Recticatioi (5.01 8.6 3.4 3.4 (TAZARA) It.6 (ADH)
o! Lnd,, I ides 

CE:3 Mccltiiit c,l Track IS.i 14.7 0.4 12.5 (EI-:tC)AUS'IIA) - 2.2
Ma ntcLi,,n t: 0.4 (TAZARA) 

CE:4 Rail Wcing Io.4 6.7 9.7 9.7 (FAZARA) 
 6.7
 

CE:S RiI Luwi Repairs 4.5 4.0 0.5 4.0 (SIDA) 

0.5 (TAZARA) 

CE:6 Te rii lac i ities 0.3 - 0.3 0.3 ( fAZAIA) 
at 'St . .i~ri Nlpo:i 

CE:7 Ra 1i6i 1ink FAZARA- 0.4 0.4  0.4 (Ai)B]
 
?lIpulth,,: Port, Zambia 

ST:1 Solar 1',).-r IPanels 3.2 2.3 0.9 0.8 IkDANIDA) -. 5 

0.9 (I'AZARA)
 
ST:2 Back-up III Radio Link 0.5 O.S 0.5 (DANIDA) 
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TAZARA TEN YEAR DEVELOPMENT PLAN
 
GO\,bRNMhNr AGRELLELNI FLBKUARI 1Y87
 

Government agreements have been signed between Tanzania/Zambia and
 

Austria for CE:3 


EEC for CE:1 


CE:3 


ME:6 


ME:7 


contingencies 


Finland for ME:5 


Sweden for CE:I & CE:5 


Switzerland for ME:3 (CE:5) 


1000 USD 

50,000,000 Sch 3,870 

3,510,000 ECU 3,830 

3,592,000 ,3 920 

2,720,000 2 970 

1 370,000 " 1,00 

1 808,000 " 1 980 

29,500,000 FM 5,880
 

110,000,000 SEK 16,860
 

3,400,000 SF 2,200
 



ANNEX Q
 

PRELI!INAPY SCOPES OF WORKS FOR TECHNICAL ASSISTANCE
 

I. Locomotive Engineering Assistance (36 person-months full time)
 

36 person-months of long-term technical assistance will be 

provided as part of the contract to purchase locomotives. The 

engineer will train staff at the :.beva workshop on the assembly 

and maintenance of the diesel electric locomotives. Hie will
 

reside at Mbeya and work under the supervision of TAZARA's Chief
 

Mechanical Engineer.
 

II. 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 (preferablv General Eleccric) and diesel hydraulic
 

locomotives operations and workshops is required.
 

Exper-ience 
in fleet operations (including coaches and
 

wagons), and management control system is necessary.
 

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, Mbeya and ',!pika
 

1 



-2

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,
 

purchasin , stores, p laninin , operat ions, performance, 

personnel, equipment fleet 
(inter management) interrelation
 

of materials, labor, ,quipment for work planning components 

and suhcomponents produc tion, (workshop planning) 

locomotiv,:., waOfns, coaches, 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 

im provement of operations. 

Discuss with TAZARA officials, plans and recommendations
 

above and imp!element findings and new sYstems. 

Provide report to short term systems consultants for their 

review and recommendation on systems control. Work with 

them in discussions with TAZARA management on objectives,
 

simpi itlct n, part us. o exist ing system and/or easiness 

of training and transit-,oning into new permanent and future 

systems. Provide comments to consultants and TAZARA and 

assist in bringing trial systems to successfully operating 

conclusions. 

/!
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Assist TAZARA officials in operation of sequenced
 

new systems.
 

Review skilled labor and equipment methods of
 

increasing efficiencies in workshop operations.
 

Make recom:nendations, and form, late program. 

Review methods 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 consul -ancy, p repa re summa ry 

report of work done, problems perceived, solved and
 

being solved.
 

(ii) Mechanical Engineer (9 person-months)
 

Working under the siupervicinn nF" rhe corpnor3r,
 

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 railway systems
 

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
 

matters relatted tc , equipment. 

Coordinates all ongoing mechanical engineering 

projects.
 

Assis'.3 an,' advises on formulation of Corporate 

str,'t-v and poiicips appropriate to Mpchanical
 

Eng i nee r i ng. 

Receives and studies all statistical data related 

to Mechanical Engineering and makes correct 

interpretation of or use in corporate planning and 

management. 



(iii) Railway Management Control ,vs tems person-months)
 

18 person-months of speciat ,. 1:o deve .oip inventory 

product i n and quali Lv contiol sytems that Wi I I cover 

material and spare parts availabi it. , stock control, 

storage security procedures , advance order rout ines, 

material work expedition, productirn scheduling, 

production reporting work standards, work planning,
 

rtnen r i n cent iven, 

measurements, quality meIsurements , effcctive material 

work 	 m e asui r ) work Ier -ormanc

and work, quality documenta ion, emplovees awareness 

of their responsibilities, emplovees awareness of 

their contribution and employees morale and attitudes. 

(iv) 	Transport Economist, Market Mnalvst and Traffic 

Forecaster (24 pers on-months): 

Working under the supervision of the Planning Manager, 

the [r..i n: pori . ,.r: i!) ' ,i11 : 

Conducts traflic surveys to determine transport
 

demand.
 

Determines the operational goods and plans.
 

Translates Traffic Forecasts into operational
 

ind i c es. 

Develops operaticnal plan3 to achieve the main
 

plan.
 

Conducts in collaboration with Finance and
 

annual review of Traffic Costing and advises on
 

appropriate tariffs.
 



ANNEXk T 

ACTION MEMORANDUM FOR THE ADMINISTRATOR
 

,SGeneral Electric Company in an amount nottooexceed .5
 
UmilliTi In addition, this sole source waiver inc lue


person/monthsGenera of assistance in nct iolifr theElcrcCay technical nanamountottexed15 

repair of existing General Electric locomotives, in an
 
estimated amount of $750,000.
 

Discussion: An important component of the project is to 
overhaul 11, and to repair two. damaged General Electric/Krupp
diesel electric locomotives already in TAZARA's possession. A 
core list, estimated at approximately $l million of spare parts
needed for these locomotives, is contained in Annex M of the 
Project Paper. 

Certain pre-implementation technical assistance is planned
under an IQC to assist TAZARA with the procurement process. 
The IQC team will review technical specifications for the 17 
new locomotives and assess the different levelsof technical 
assistance and other support required by different suppliers to
provide TAZARA with an equal end product. In addition the IQC 
team will complete and verify the list of needed spare parts
for the existing GE locomotives. It is anticipated that this 
review will yield a final list valued at up to $1.5 million, 
which is the upper limit of this waiver for commodities. 

The General Electric Company has taken a strong position that
 
only genuine GE spare parts should be used in the overhaul and 
repair of GE locomotives. Genuine GE parts are defined as 
those parts dither manufactured 'by GE itselfor by other firms 
for GE, with testing by GE. GE's position is based on a 
history of bad experiences with unauthorized and inferior parts,
provided by other firms, some of which are sold on the market
 
as genuine GE parts. For this reason, GE has notified A.I.D.
 
that it will not participate in the related technical''
 
assistance services to overhaul TAZARA's existing locomotives,

if genuine GE spare parts are not used. GE reports being

plagued by the results of uneven quality and inferior
 
metallurgy in many of the "clone" parts provided for use in GE
 
equipment by other firms. Their use can allegedly cause
 
serious damage to the engine and other moving parts of GE
 

- locomotives. 



Regarding technical assistance as'sociated specifically with the
 
spare parts and the overhaul and repair of the 13 existing GE
 
locomotives, it is estimated that up to 36 person/months of TA
 
services by a locomotive engineer will be required. The
 
Project Paper's TA component for 36 person/months of
-calls 


locomotive engineering services, which are to be partof the
 
procurement contract for the new locomotives. The PP also.
 

overhaul and repair the existing 13 GE locomotives, but does
 
not distinguish between these two 'requirements. If the new
 
procurement contract is the same
won by GE, individual could
 
perform both functions in less total time. If.another supplier

wins the contract for the new locomotives, that firm would
 
furnish the engineer for a period of up to three years to
 
oversee maintenance and training inconn,ction with the new
 
locomotives. Irrespective of the 
outcome of the procurement

competition, a clear need is seen for up to 36 p/mi in technical

assistance to oversee the overhaul and repair of the existing

GE locomotives. This waiver for sole source procurement of
 
technical services provides for a locomotive engineer from GE
 
for this purpose.
 

Justification: AFR/TR/ENG a rees that "genuine GE". spare parts

are the only ones whichare e-iliable in this instance. Even
 
though the locomotives to be overhauled andirepaired were 
manufactured in Germany by Krupp under license from GE, parts
 
of U.S. source/origin supplied by GE (US) will 
fit and will be

procured under this waiver.. The issue is one of quality and
 
dependability, and experience has shown that parts provided by 
 'other firms do not perform satisfactorily on a consistent 

'" 


basis. This condition fits the standard for proprietary
 
procurement in Handbook 
1., Chapter 3, Section 2.2.5b(3), when
 
"special design or operational characteristics are required".
 

In addition to 
spare parts, this waiver also covers special

tools for the removal and insertion of these parts and certain
 
test equipment necessary for use with them. The same criterion
 
in Handbook 11, Chapter 3, Section 2.2.5b(3) also applies to

these commodities, which have special design and operational'

characteristics.
 

Having established that parts and related tools must be
 
"genuine GE" parts and that proprietary procurement is
 
therefore justified, this waiver also covers sole source
 
procurement from the General Electric Company, 
a U.S. firm,

based on GE's recent decision to sell GE spare parts only to
 
end users and no longer to traders or suppliers. This policy

is documented by the attached letter from GE to the A.I.D.

Africa Bureau Engineering office, which as an example, encloses
 
a GE letter to Kenya Railways on this subject. In both
 
letters, GE citesa the problem of inferior imitations being sold.
 
on the world market as genuine GE parts and points out that it
 
has taken this action to protect not only the company but also~
 
the'end users, who are 
ther-eby ,assured that theys receiving
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authentic GE 	 pLoducts. Since genuine GE spare parts will
longer be available ffam aurces 	

no 
other than the General 

Eleccric Company, this satisfies the criterion of Handbook 11,
Chapter 7, Section 2.2.6n.2, which permits a sole source waiver
when "pnopriet ry procurn ent is justified and the necessary
equipment, ater i on spir.,e parts are available from only one 
source" 

Acquiring ,hnict, assstance from General 	 Electric on a sole 
source bs 	 for uO to a 36 month period in connection with 
overhaul 
,,d repair of the existin, GE locomotives is justified 
on the q'p thatV "speciial design or operational requirements
require services v. ab]e from on1y one source", as set forth
in -Ian-iirk' , hap eE 1, Section 2 	. a .3. This technical 
assistaro r.qi: res thorough fami ii n-it'.' with both the
 
locomoL iv' nd the art.; associated with the overhaul and
 
repair oper-ati,on. Since only GE equipment and parts are
 
involved, ', s th1e judgmenu of 
 both the field engineers and 
AFR/TR!E G tat the scoe and quality of the service sought is 
not va i, anlhe itrom any source other than GE. 

Since this wa ver exceeds $1 million, it may be approved only
by the Administrator, pursuant to Handbook 11, Chapter 1,
Section 2.4.2c.1 and Chapter 3, Section 2.2.6.c.l. 

Drafted: AFR/PD/SA: MGiVbert 
Clearances: 	 M/AAA/SER: JOwens (Draft) Date: 8/17/87


M/SER/OP/COMS: MMcDaniel (Draft) Date: 8/19/87

GC/AFR: MA-K,eiqjan (Dr, f L Date: S,._/13/o7
W IFr y( _V/_ Date: 



GEIERAL ' ELECTRIC 

TRNSPORTATION SYSTEMS BUSINESS OPERATIONS 
GENEPAL ELECTRIC COMPAH, a ' 2901 EAST L KE R.OAL a ERIE, 16531DENNSYLVANIA 

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 confirm General Electric's position on various matters as
 
raised during recent telephone conversations between yourself and the
 
undersigned.
 

Firstly, 'ith respect to Transportation Systems Business Operations recent
 
policy decision to 
only sell renewal 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 authorizea. A copy of our February 1,

1986 Price List is enclosed. 
Although this copy has not been kept up-to-date,

to reflect line 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 amenuments 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 issuen later this
 
year.
 

Thirdly, with respect to your request that 
we provide "Hes Commercial
 
Pricing" in the event GE is awarded this business 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 preferential

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.O.B. factory with freight prepaid 
to East Coast Port of Export, and the
 
goods packed in containers for shipment, we 
would offer a discount of 10-15%
 
below our published prices.
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4 ENEK ELECTRI1C 

"4VKK IRA" SPORTATION SYSTEM S BUSINESS OPERATIONS 
GN.AlELECTRIC COMPAN e.0 EAS L-KRA E.I,"- NYLAI 16531K" 

'K " 

29"August 1986K K4 

K~enya Railways 
PO Box 30121 
N4AIROBI 

SUBJECT: SUPPLY OFGJENERAL ELECTRIC SPARE PARTS 

Gentlemen,K 

K 

We wish to advise the Kenya Railways of a new General Electric Policy concern ingthe supply of locomotive spare parts worldwyide. n 

Effective immediately, General Electric Company will nolonger supply locomotive 
spare parts to anyone other than-'end user customers. 

This means that traders,' who buy solely for the purpose of resale, will no longerhave access to General Electric parts. General Electric effected this, policybecause in most cases, traders do no add value to a transaction, nor, do theyprovide any after sales support for the parts that they provide. Over the years,General Electric and our user customers have been plagued with situationswhere inferior quality parts are sold on the world, market under the pretense
that they are genuine GE parts. When tho se parts fail or do not provide the'performance that they should, the victim of the situation are the users and
ourselves. ' 

KK' 

4 

K 

K 

K '~~~~ 

Under' our new policy, the authenticity of parts -Will ,be very, cla.Teoi 
source of genuine GE spare parts, is General Electric.."'K' 

We trust that' Kenya Railways will understand and agree with this new policy' 
Should you have any questions or wish to discuss it, please do not hesitate 
to contact us. 

K''" 

Sincerely yours, 
'K ,." 4'U 

4. 

"'' 

KA~K4' ' ' ' K 'K4 ' " ' 4 
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