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FOREWORD
 

This is one section of a fifteen volume report 

concerning disaster preparedness in Lima, Peru. It 

was researched in Lima by a team of disaster specialists 

during the period July--" November, 1981, for the Agency
 

for International Development's Office of U. S. Foreign
 

Disaster Assistance and USAID Mission in Peru. The report
 

is supplemented by a considerable number of maps, charts 

and resource documents which are located in the USAID/
 

Peru Disaster Preparedness Resource Library in Lima. 

June 1982 

This work was done under Contract #PDC-0018-0-00-2075-00
 

by Robert Gersony, Raymond Lynch and Tony Jackson.
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NOTE TO READER
 

This part of the overall Lima Disaster Preparedness
 

Report consists of a principal volume, including
 

nine charts and three appendices.
 

It is supported by five additional supplementary
 

books: one provides detailed background on an emer­

gency spare parts, maintenance and heavy equipment
 

program conducted in Guatemala after the 1976 earth­

quake; three are inventories of Ministry of
 

Transport heavy equipment, trucks, and departmental
 

distribution of them; the final volume consists of
 

lists of spare parts most frequently required to
 

repair and maintain the type and brand equipment
 

described in this report.
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EXECUTIVE SUMMARY
 

After an earthquake of magnitude, the City of Lima could
 

find its main roads, to the north, south and east, are blocked by
 

landslides and mass failures; that its streets are filled with rubble;
 

that critical city infrastructure has suffered breakdowns. Buildings
 

which threaten life and safety will require demolition, adding to the
 

rubble and to the demand for the heavy equipment needed to carry out
 

these jobs. Clearing land for new resettlement areas will further
 

tax Government and private sector tractors, bulldozers, front-end
 

loaders, and dumptrucks.
 

This report describes the organization and resources of the
 

Government of Peru's fleet of such equipment; reviews the post-disaster
 

experience of Guatemala (1976) in this sector; and proposes some post­

disaster options for international donors in the event of a major
 

earthquake.
 

Management of the Government's US$100 million equipment
 

fleet, including its 2,000 pieces of heavy equipment distributed in 25
 

departmefits, and the 2,400 employees who are machine operators and
 

mechanics, was, until recently, conducted by the Ministry of Transport
 

and Communication's "SD" office. From September, 1981, operation and
 

maintenance of the fleet was transferred to the Direccion General de
 

Caminos within the Ministry. Major overhaul, purchase of spare parts,
 

and technical inspection remain with SEM.
 

Only about 40% of the fleet is operational at any time.
 

The balance is either under repair or inoperable. A significant part
 

of the fleet is concentrated in only a few manufacturers' brands, and
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usually concentrated again in specific production years.
 

After the 1976 earthquake, the Government of Guatemala, faced
 

with an incalculable amount of earth and rubble moving work, but a finite
 

amount of operational equipment, adopted a program which might be useful
 

in Peru should a similar disaster occur. In short, under a USAID grant,
 

private sector firms were contracted to conduct emergency rehabilitation
 

of heavy equipment which was in the repair shop or which had been consi­

dered inoperable because of lack of spare parts. Another private sector
 

contract provided for regular weekly maintenance in the field of the
 

equipment, to insure its continued service. Finally, a small amount was
 

set aside for procurement of U.S. Government surplus equipment at extremely
 

reduced prices.
 

Improvement of on-going maintenance programs for the
 

Government fleet does not fall within the purview of this report.
 

However, as a post-disaster option, a crash maintenance and rehabilita­

tion program, such as that conducted in Guatemala, is suggested. The
 

resumes of two potential liaison/technical resource experts are provided.
 

The report contains numerous charts illustrating the
 

composition of the Government equipment fleet by manufacturers' brand,
 

age and location. These charts were developed by the disaster prepared­

ness team from lengthy inventory documents, which are available in
 

the USAID disaster preparedness resource library in Lima. At the
 

report's conclusion, a list of contacts current at the time of the field
 

research is provided; because of the recent organizational changes, the
 

list may well have changed substantially in the interim.
 

Rubble-removal in low-income and other housing areas must be
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approached with sensitivity to the salvage, psychological, land­

demarcation and other needs of occupants. Policies governing such
 

activity are discussed elsewhere.
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INTRODUCTION
 

MANAGEMENT OF HEAVY EQUIPMENT AND TRUCKS 

REQUIRED TO OPEN AND REPAIR ROADS, REMOVE 

RUBBLE, AND PERFORM OTHER CRITICAL TASKS 

After an earthquake of severe magnitude, the City of Lima could
 

find its main roads, to the north, south and east, are blocked by landslides
 

and mass failures; that its streets are filled with rubble which impedes
 

emergency and mid-term recovery efforts; that critical city infrastructure -­

such as the Atarjea Water Treatment Plant or the Rimac River itself -­

have suffered breakdowns. Buildings which are so seriously damaged that
 

they represent a threat to life and local security will have to be
 

demolished, adding to the rubble and to the demand for the heavy
 

*equipment needed to carry out the job. Clearing land for possible new
 

resettlement areas will also require much of the same equipment:
 

The heavy equipment capacity of many Governments is stretched
 

to capacity during normal times with the rather simpler demands of normal
 

road construction, maintenance, and other.tasks. In order to meet the
 

demand created by a severe disaster, a Government would examine its
 

fleet and determine how the available units requiring relatively simple
 

maintenance can be most quickly placed into working condition and
 

maintained.
 

The purpose of this section of the report will be to describe
 

the organization and resources of the Government of Peru's fleet of heavy
 

equipment and trucks; to review the experience of another country,
 

Guatemala, which found itself in approximately the same situation when it
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was struck by an earthquake; to examine a program undertaken in Guatemala
 

by USAID which yielded significant positive rei lts; and to propose some
 

options for post-disaster support activities in this sector which'AIb/
 

Peru could consider.
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DESCRIPTION OF CURRENT ORGANIZATION AND RESOURCES
 

Within the Government of Peru, the Servicio de Equipo Mecanico -­

known commonly by its acronym, SEM -- is the agency responsible for the 

management of the great majority of heavy equipment and trucks owned by 

the Government. Its fleet, whose estimated value is US$100 million, 

consists of approximately 2,000 pieces of equipment distributed in 

25 departments. SEM has 2,400 employees, of which most are machine
 

operators and about 400 are mechenics.
 

Until recently, SEM was responsible for a broad range of
 

management functions in connection with this fleet: it handled operations,
 

repair and maintenance. SEM rented its equipment to other Ministry agencies 

which required it. In theory, the rental income covered SEM'_ zperacing 

expenses. In practice, however, the Government of Peru subsidized the 

operation directly for up to 80% of its operating expenses.
 

World Bank experts suggest that SEM is spending about US$600,000 

per year on spare parts and that the balance of the budget is dedicated to 

other operating costs. In all, they argue that this is only about 10% of
 

the budget actually required to maintain'Peru's fleet.
 

In part to alleviate that problem, the World Bank has included 

an allocation set aside of US$10 million for SEM of its US$80 million
 

omnibus package with the Ministry of Transport and Communications. Of the 

US$10 million, $4.2 million is reserved for spare parts over a two-year
 

period. 

On September 1, 1981, the organization of heavy equipment­

related functions was changed: from that date, Operation and Maintenance 

of the fleet became the responsibility of the Direciln General de Caminos. 
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SEM remained with the following responsibilities:
 

Major overhauls
 

Purchase of equipment and spare parts
 

Technical inspections
 

Establishment of norms and standards
 

Undoubtedly, there will be changes in the management structure
 

as well. Thus, should this report be reviewed in a future disaster, it is
 

likely that the officials currently included in the List of Contacts has
 

changed completely.
 

There is a considerable inventory of spare parts in Lima -­

about 55,000 items according to one estimate. Estimates of the number of
 

spare parts outside Lima range from 5,000 to 55,000. It has been
 

recommended by World Bank consultants that a computerized management
 

system be provided to SEM so that more accurate figures and detailed
 

breakdowns can be produced.
 

At the moment, it takes an average piece of heavy equipment
 

about four months to be repaired by SEM. Several pieces of equipment
 

considered under repair, however, are virtually irreparable and no
 

"through-put" time can be calculated for them.
 

After a major earthquake, some of the equipment which would
 

be most critically required are bulldozers, front-end loaders, dump
 

trucks, graders, compressors and cranes. This study has focused on the
 

first four types of equipment.
 

SEN has a rather limited supply of fuel on hand at any timd:
 

their own tank holds 4,000 - 5,000 gallons. Thus, SEM is dependent on
 

PETRO-PERU, the national petrol company, for fuel.
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INVENTORY OF KEY EQUIPMEN
 

The charts which appear on the following four pages analyze
 

the SEM fleet for four particular types of equipment:
 

Chart I describes the inventory of tractors. As can be
 

scen, about 40% of SEM's 465 tractors were operational when this study
 

was undertaken. Of these 181 operational units, about 75% were
 

CATERPILLAR brand (CATERPILLAR comprises 62% of the total tractor fleet).
 

Of the CATERPILLAR tractors, 136 were operational and 115 were
 

under repair. Of the total 251, 62 are D6C's, 24 are D7F's, and 41 are
 

D8H's. A breakdown by age show that 70 of the total number of 251 units
 

were purchased in 1972.
 

Chart II describes the inventory of front-end loaders. About
 

48% of the 170 loaders were operational at the time of the survey. Of
 

these 81 operational units, about 88% were CATERPILLAR brand (CATERPILLAR
 

comprises 68% of the total front-end loader fleet).
 

Of the CATERPILLAR front-end loaders, 71 were operational
 

and 35 were under repair. Of the total 106, 64 are Model 930's and 27
 

are 950's, most bf which were procured in 1972 and 1979.
 

Chart III describes the inventory of dump trucks. About 36%
 

of the 542 trucks were operational at the time of the survey. No single
 

brand has a majority of the number of units, but SISU and FORD are the
 

most nunerous.
 

Chart IV describes the inventory of graders. Forty-two
 

percent (42%) of the units which are operational or under repair are
 

CATERPILLAR brand. Of these 61 are 120G's procured in 1978 and 1979.
 

( 11 )
 



r-i I.j

SEH NATIOIAL IEaVY EQUIPHENT INVENTORY 

BULLDOZERS 
TRACTOR DE AIHUGAS 

PRODUCER 
OPERATIONAL 2 OF ALL 

OPERATIONAL 
UNDER REPAIR % OF ALL 

UNDER REP. 
SUBTOTAL I OF ALL 

SUBTOTALS 
OUT OF SERVICE % OF ALL 

OUT 
TOTAL Z OF GRJ.2I) 

TOTAL 

CATERPILLAR 136 75% 115 59% 
 251 67% 38 
 43% 289 62Z
 

ALLIS CNALMERS 17 9% 46 23% 63 17% 
 21 21% 84 1% 

KOtATSU 21 12% 26 13% 47 12% 14 
 16Z 61 13Z
 

OTERS (TWO) 7 4Z 9 5%. 16 4% 15 17% 31 7z 

TOTAL 181 1OOZ 196 100% 377 10ox 
 88 100% 465 IOOZ 

2 OF GRAND TOTAL 39% 42% 81z 
 19% 1002 

CATERPILLAR 
CATERPILLAR BULLDOZERS Breakdowns (Three types account for 72% of units under repair). 

Type Operational Under Repair 
 D6s, p. Repair
 

H963 0 1
D4 2 
 5 1965 3 1 
DD 0 1 1966 5 7 
D5 1 0 1910 1 0 
D6B Z 7 1911 0 4
 
D6C 30 
 32 1912 21 19

D6 47 
 6 TOTAL 30 32 SOURCE: Situaci~n del Equipo Hecinico - SEM (HAQUINAS)
D7 0 1 Lima. Julio de 19813 
DE 1 9 - -------- D71 OP.- Repair Pages-58 59 (attched) and 60/70 (not attached)
D7F 9 15-1 0 5a9at 
D7G 24 1 "1972 9 10 
D8H 5 36 "TOTAL 9 15 
D8K 15 2 
TOTAL 136 115 D811 Ops. Re ir 

1966 4 
1971 0 2
 
1972 1 10 
TOTAL " 3- -­



% OF ALL 

PRODUCER OPERATIONAL OPERATIONAL UNDER REPAIR 

71 88% 35
CATERPILLAR 


OK 11ALLIS CHALMIERS 0 

8 10 2JOH DEERE 


2 2% 15OTHERS (FIVE) 


81 lOOK. 63TOTAL 

37%
K OF GRAND TOTAL 48K 

BRYAIU)OUN:CATERPILLAR FRONT-END LOADERS 

Under Repair _--y930Type Operational 
1972 

6 1978
922B 4 

1979
53 II930 TOTAL944A 0 3 

950 12 15 

966B 2 0950
 

81 63 
 1966 
1970 
1972 


SEH NATIONAL HEAVY EQUIPMENT INVENTORY 

FRONT-END LOADERS 
CARGADORES FRONTALES 

%-OF ALL 
UNDER REP. SUBTOTAL 

X OF ALL 
SUBTOTALS OUT OF SERVICE 

Z OF ALL 
OUT TOTAL 

K OF GRAND 
TOTAL 

10 38% 116 68Z

562 106 73Z 


5 191 16 -91
17% 11 8z 

0 10 6

3Z 10 7Z 0 

17
24% 17 12% 11 42 28 

lOOK 144 100% 26 100 170 100Z 

152 lO085% 


CATERPILLAR FRONT-END LOADERS 

Ops. Hepair 
17 6 
12 4 

- SEN (tAQUINAS)
1 SOURCEt Situaci6n del Iquipo Hecinico24 
 Lima. Julio do 198053 11 
Page 003 (atcached) and 4 - 7 (not attached) 

5 .8 
1 0 
6 7
 

IF 15 



SEH NATIONAL HEAVY EQUIPHENT INVENTORY 

DUMP-TRUCKS
 
CAHIONES VOLQUETE 

PRODUCER OPERATIONAL 2 OF ALL UNDER REPATR X OF ALL SUBTOTAL I OF ALL OUT OF SERVICE 2 OF ALL TOTAL 2 OF GRAND
OPERATIONAL UNDER REP. SUBTOTALS 	 OUT TOTAL 

SISU 	 45 23% 69 41% 114 32Z 11 
 6Z 125 232
 

HINO 
 39 20Z 18 112 57 16% 19 
 112 76 14%
 

FIAT 	 20 102 34 20X 54 152 26 152 80 152
 

DODGE 	 17 14% 11 
 6% 38 10% 18 lo 56 102
 

FORD 	 23 122 14 8z 37 lox 59 332 96 182 

OTHERS (NINE) 39 202 24 142 63 172 46 252 109 202 

TOTAL 	 193 1002 170 1002 363 100z 179 lOOZ 542 1002
 

v % OF GRAND TOTAL 362 	 312 67Z .33% 	 10OZ
 

SISU Operational Repair Breakdown: SISU
 

LE137 34 42 YLE137 Ops Repair
 
LE139 11 
 27 	 1972 16 11

TOTAL 45 69 	 1973 .18 31 SOURCE: Situaci6n del Equipo HecAnico - SEN (VEHICULOS) 

TOTAL 34 42 Lima, Julio de 1980 
Pages 25 & 26 (attached) and 27 - 38 (not attached)
 

FORD (In Brief):
 
Newest Unit: 1968, most 1963
 

DODGE (In Brief):
 
Newest Unit: 1972, most 1964
 



Chart IV 

S1"M NATIONAL HEAVY EQUIPHENT INVENTORY 

GRADERS 
HOTONIVELADORAS 

PRODUCER OPERATIONAL 
Z OF ALL 

OPERATIONAL UNDER REPAIR 
Z OF 

UNDER 
ALL 
REP. SUBTOTAL 

X OF ALL 
SUBTOTALS OUT OF SERVICE 

Z OF ALL 
OUT TOTAL 

Z Of GRAND 
TOTAL 

CATERPILLAR 80 66% 25 19% 105 42% 7 13% 112 37% 

ALLIS-CHALERS 8 7% 16 12Z 24 10% 3 6% 27 9% 

ADAMS-LETOURNEAIJ 0 0% 15 12% 15 6% 16 30% 31 lo 

LOKOHO 11 9% 61 47X 72 29% 12 23% 84 28Z 

OTHERS (FIVE) 21 17Z 13 10% 34 13% 1s 28% so 16Z 

TOTAL 121 100% 130 1OOZ 251 100% 53 100% 304 1001 

2 OF GRANiD TOTAL 40Z 43% 83% 17% 100% 

CATERPILLAR GRADERS 

i. Operational Under Repair 

12E 
lI2E 
14E 

2 
15 
5 

3 
13 (Almost al" 1963) 

6 

SOURCEs Situaci6n del Equipo Hecinico - SEK (HAQUINAS) 
Lima. Julio de 1980 
Page 22 (attached) and 23 - 29 (not attached) 

120G 58 3 (All 1978/1979) 

LOKOHO GRADERS 

AU1122 7 55 (All 1973/1974) 

A11145 1 2 

Ai121 3 4 



The charts which follow on the next three pages illustrate the
 

age of the fleet. Chart V is a summary analysis, while ChartsVI and VII
 

provide greater detail.
 

What becomes clear is that a significant part of the SEM
 

fleet is of CATERPILLAR manufacture, predominantly of certain years. This
 

type of concentration could permit an efficient crash maintenance effort -­

described later in this report -- to be conducted after a disaster.
 

The P -ruvian Army has also reported a significant amount
 

of heavy equipm. .,t, in particular:
 

about 90 D6 and D7 tractors, predominantly CATERPILLAR
 

about 20 front-end loaders, predominantly CATERPILLAR
 

The Army reports that about 60% of this equipment is operational at any
 

time. However, cross-checks between this data and the SEM inventories
 

tend to suggest that these units may be carried on both inventories at the
 

same time. This is something which will clarify itself in the moment of
 

an emergency but needs to be taken into consideration as well.
 

The Army also reports that it possesses about 500 trucks, a
 

significaht transport capability which could be used to support recovery
 

efforts after a disaster. It seems doubtful that this particular equipment
 

would be carried on the SEM inventories as well.
 

Some Areas Requiring Strengthening in the Maintenance Approach
 

In an observation related to the normal maintenance of SEM
 

equipment, one USAID official suggested that significant improvements could
 

be made.
 

He cited the example of tractor maintenance: at present SEM
 

lacks the equipment in the field to remove and reverse track pins. As a
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CHART V 

SEM NATIONAL HEAVY EQUIPMENT INVENTORY 

AGE OF CURRENT FLEET 

Year Heavy Equipment* Trucks/Vehicles* 

1963 
1964 

9% 
7% 

12% 
15% 

1966 
1967 

19% 
15% 

12% 
22% 

.1972 
1973 

9% 10% 
6% 

1978 8% 
1979 _ _11% 

78% 77% 

Sources
 

Situaci6n Inventarial de Miquinas A Nivel Nacional 

Situaci6n Inventarial de Vehculos A Nivel Nacional 
July, 1980, Detailed Back-Up Charts Attached 

SLM (Renardet Team/World Bank)1, 

Year selected

• 	As percentages of total fleet in each category. 


are those when principal acquisitions were made.
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result, each pin can be used for only about 1,900 hours (cost: US$4
 

per hour) instead of 2,000 hours (cost: US$2 per hour), he argues.
 

Compressors required to regularly clean out air filters are also not
 

available, which aggravates all maintenance problems.
 

With proper maintenance, the official asserted, road
 

maintenance costs could be reduced by 50%. To this end, stress in the
 

normal program would be laid on the provision of tool trucks, lubricating
 

trucks, and other mobile maintenance euqipment, together with a regional
 

approach to the issue. The World Bank is assisting in the establishment
 

of one regional maintenance center at Huanaco; the Government of Peru
 

has reportedly budgeted US$1 million for the establishment of a second
 

at Terrapoto. The.current maintenance center in Lima reportedly needs to
 

be upgraded, and four additional rural regional centers are recommended,
 

in Arequipa, Cuzco, Ica and Chiclayo.
 

Such a program would, without doubt, assist the Government of
 

Peru in strengthening its capacity to deal with a severe disaster in Lima
 

or elsewhere in the country.
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REVIEW OF THE LITERATURE: THE GUATEMALA EXPERIENCE
 

Little or no reference to this type of activity is made in
 

the literature about disasters in the region. However, from the files
 

of the USAID offices in Guatemala, a number of documents describing a
 

program undertaken there after the 1976 earthquake provide some possible
 

guidance in the event of such an occurence in Peru.
 

One of the chief tasks facing the Government of Guatemala at
 

that time was re-opening. repairing and maintaining the rural road network
 

in the Highlands which had been largely closed for the first few days,
 

and then provisionally opened but needing repair for some time thereafter.
 

The demands on the Government for rubble-removal and other heavy
 

equipment were erormous. Like Peru, the Guatemalan Government has a
 

significant amount of non-operational equipment.
 

From a special disaster-related Congressional appropriation,
 

US$2 million were dedicated to assisting the Government of Guatemala to
 

strengthen its capability to conduct the work. Under the grant, three
 

specific tasks wpre undertaken:
 

(a) Two private firms (MAYATRAC and TECUN) were contracted,
 

at a cost of about $435,000, to repair equipment of the Ministry of Public
 

works and Communications.
 

(b) About US$1.3 million of the grant was spent to procure
 

U.S. Government surplus property, front-end loaders and other equipment.
 

(c) About $350,000 was appropriated for a heavy equipment field
 

maintenance program designed to keep the equipment rehabilitated or
 

purchased under (a) and (b), above, in good working condition. Mobile
 

private contractor field teams performed these tasks.
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Finally, a small amount of money was used to procure the
 

services of a maintenance/spare part/repair expert from the United States
 

who provided technical assistance and helped to coordinate the overall
 

effort.
 

The Government of Guatemala and the AID Mission were highly
 

satisfied with the results of the program The USAID Auditor General
 

shared their enthusiam, particularly for aspects (a) and (c) above.
 

The audit report called into question, however, the appropriateness of
 

the purchase of the U.S. Government surplus equipment using disaster
 

relief funds; that is, the purchase was not questioned, but the appropri­

ateness of the use of those particular funds was raised as an issue.
 

Balanced with that criticism, it should be noted that the
 

entire program, including the procurement component, enabled the
 

Government of Guatemala to multiply and accelerate its recovery efforts
 

many times and at very little cost. For example:
 

"(There is) approximaely $118,000 invested in the
 

Clark (-Michigan) Loaders, or about $10,000 per unit
 

(the new acquisition cost is $87,500 each)."*
 

Because of the volume of materials obtained through the
 

courtesy of USAID/Guatemala Mission (and in particular Ing. Carlos Crowe,
 

forme:ly AID/Guatemala Mission Engineer), it has been collected and
 

indexed in a separate volume, Book A, accompanying this report. This
 

compendium includes:
 

-- the Country Agreement/Project Description 

-- Job Descriptions for all Participating Agencies 

* See Evaluation Report, Annex D, Book A accompanying this report. 
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- A list of equipment repaired and procured under the program, 

with costs, specifications, etc. 

-- A Project Evaluation, prepared by the heavy equipment 

management expert. This report covers all aspects of the program, 

including the results of field inspections. 
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USAID DISASTER-RELATED OPTIONS
 

Because the scope of the type of on-going maintenance program
 

required by the Ministry of Transport so transcends the needs and value
 

of such a program with respect to disaster preparedness, it is not included
 

in this report as a specific recommendation, despite its significant
 

developmental desirability.
 

However, the conduct of a program similar to the Guatemala
 

model could provide an opportunity for effective post-disaster inputs..
 

In Guatemala, USAID's small "leveraged" investment yielded about ten
 

times the value in functioning equipment, and this performance could be
 

repeated.
 

There is no need to purchase new equipment in order to assist
 

the Government in its recovery effort. An intensive maintenance,
 

rehabilitation and spare part procurement effort would be a better
 

investment. This view is shared by both the USAID and World Bank experts
 

consulted in the course of this survey.
 

SEM has heavy equipment and trucks closeby Lima (for example,
 

in Ica and Ancash) and in more remote locations which could provide heavy
 

equipment support to the Capital in case of need. Charts VIII and IX
 

provide a digest of heavy equipment located in these areas closest to
 

the City.
 

Such a program, adapted in Peru's needs, might include some
 

or combinations of the following components:
 

(a) Rehabilitation of Down Equipment: SEM has an excellent
 

staff of mechanics who, in the view of one observer, "do miracles with
 

what they have to work with". However, SEM's performance in terms of
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CHART VIII
 

SEM NATIONAL VEHICLE AND HEAVY EQUIPMENT INVENTORY
 

OPERATIONAL/REPARABLE EQUIPMENT
 
ASSIGNED TO DEPARTMENTAL OFFICES
 

Type of Equipment 	 Lima Ica Ancash Total
 

Bulldozers
 
1 	 14CATERPILLAR 7 6 

KOMATSU 10 6 1 2 
ALLIS-CHALMERS 4 1 - 5 

TOTAL 21 8 7 36 

Front-End Loaders 
CATERPILLAR 1 4 4 9 
ALLIS-CHALMERS 3 1. 1 5 
KOMATSU 1 - - 1 

Dump-Trucks
 
0 1 	 10HINO 	 9 
4 	 6DODGE 2 -

SISU 4 0 3 7 
FIAT 2 3 6 11 

-	 2FORD 2 -

OTHERS. 2 2
4 	 8
 

21T-	 -- 44
 

Graders 
CATERPILLAR 4 1 3 8 

ALLIS-CHALMERS 2 0 1 3 
LOKOMO .6 2 3. 11 
ADAMS-LETOURNEAU 3 ­1 	 4 

KOMATSU 1 - - 1 
OTHERS - 3 - 3 

16 7 7 30 

Total Vehicles of All Kinds 45 21 20 86
 

Total Heavy Equip. All Kinds 79 37 21 137
 
(includes four listed above
 

and all others)
 

Inventory Value (GRAND TOTAL) S/365 million S/112 million S/226 million S/703 mill
 

Source: 	 Situhci~n del Equipo Mecanico
 
SEM - Julio de 1980
 
Departmental Breakdowns
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CHART IX
 

PARTIAL ANALYSIS: DISTRIBUTION OF SEX VEHICLES AND HEAVY EQUIPMENT
 

%of National National 

Type of Equipment Ancash Ica Lima Total Inventorv Inventor 

Vehicles 20 21 45 86 15% 582 

Heavy Equipment 3. 27 79 137 15% 926 

TOTAL 51 48 124 223 15% 1,508 

Source: Situaci6 n del Equipo Mecanico - SEH 
Lima, Julio de 1980 
By Departmental Office 

Departmental Offices.
Note: 80% of equipment on the SEM inventory is assigned to SE 

to special projects, milita
An additional 20% is distributed in different ways: 


projects, etc. 
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through-put time has not been as good as it desired. The private sector ­

including some of the major dealers in Lima -- have a capacity to organize
 

and manage such an effort. The names of some private sector dealers
 

(including the CATERPILLAR representative) are included in the List of
 

Contacts.
 

(b) Mobile or Stationary Maintenance Units Contracts for
 

periodic maintenance services, to insure that functioning and
 

rehabilitated equipment Incur the least possible breakdowns would be
 

another valuable service which could be rendered with disaster funds.
 

(c) For both of the foregoing programs, spare parts would be
 

required. The cost-benefit of procurement of these parts in the United
 

States, whether or not they are available through the local dealer, should
 

be explored. Parts in stock have duty-paid on them already, and dealing
 

with customs authorities in Lima at present is complex at the best of
 

times. Whether procured in the U.S. or Lima, independent monitoring
 

and expertise should closely monitor purchase procedures, prices, and
 

other such processes.
 

(d) To conduct such a program, USAID should definitely contract
 

the services of a heavy equipment management expert as a technical
 

resource. Such a person could assist in program development, supervision,
 

technical assistance and careful scrutiny and monitoring of procurement
 

efforts.
 

Two such individuals are known to the authors of this study,
 

and this list is hardly exhaustive. They are:
 

(1) Ing. Filippo Fiorentini Goliger, a former World Bank
 

consultant. He is currently residing in Lima, working in the private
 

sector. He has had direct, extensive working experience with SEM. He
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knows the organization "inside-out" and would be an ideal liaison or
 

technical resource. The fact that he is residing in Lima offers added
 

advantages.
 

(2) Ing. Leeowen T. ("Tex") Taylor, an independent consultant
 

in equipment management, was originally recommended to USAID/Peru by USAID/
 

Washington's Office of Engineering. His performance on a previous AID
 

contract with SEM was rated as excellent. He is a seasoned veteran who
 

is familiar with USAID practices and procedures as well.
 

It would not be difficult to find a high-quality veteran manager,
 

should a donor choose to pursue this. Resumes for both identified experts
 

are included as Appendices I and II to this volume.
 

From a logistical standpoint, tightest control must be
 

maintained at airports and ports for parts arriving by air or sea. These
 

should be provided immediate customs release by the Government of Peru
 

as a condition of entering into such a program (more detail on these
 

procedures will. be presented elsewhere in this report) and should be
 

directly turned over and signed for by the appropriate agency -- SE-M,
 

the private contractor, the expert consultant, or whoever will be
 

responsible for accountability of the items.
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LIST OF CONTACTS
 

SERVICIO DE EQUIPO MECANICO (SEM), MINISTRY OF TRANSPORT
 

Ing. Josg Argaluza La Torre
 
Director Encargado del SEM
 
Avenida Tu-,-- AmTnru 1596
 
(ca. Universidad Nacional de Ingenieria)
 
Distrito de R'mac
 
Lima
 

Telefono: 	 813984
 

Ing. Andres Barrientos Rayme
 
Jefe Interino
 
Divisidn de Operaciones
 
Same as above address
 

Tel'fono: 	 812889
 

Ing. Orlando Salhuana
 
Encargado
 
Taller Central de Lima
 
Avenida Pr6ceres 1098
 
Distrito de R'mac
 

Telefono: 	 812325
 
810330
 

Ing. Alberto Cavassa Arias
 
Jefe, Unidad de Inspectorla
 
Avenida Tupuc Amaru 1596
 
(ca. Universidad Nacional de Ingenieria)
 
Distrito de R'Imac
 
Lima
 

Telefono: 	 810420
 

General Telephone Number for SEM: 810420
 

Ing. Jorge Orozco Ramos
 
Jefe, Unidad de Normas T'cnicas
 
(Responsible for specifications)
 
Same as above address
 

Tel~fono: 	 812889
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LIST OF CONTACTS (continued)
 

TECHNICAL ASSISTANCE EXPERTS
 

Ing. Filipo Fiorentini Goliger
 
I1PRESIT DEL PACIFICO S.A.
 
Avenida Navarrete 672
 
Lima
 

Tel'fono: 606360
 

Leeowen T. ("Tex") Taylor
 
13005 Stoney Brook Drive
 
Reno
 
Nevada 89511
 

Telephone: (702) 825-6220
 

Owen S. Beckner
 
Address available from
 
Francis J. Kenefeck, USAID/Washington
 

MAJOR PRIVATE SECTOR REPRESENTATIVE FIRMS
 

CATERPILLAR 	 Enrique Ferreyros y Compaia, S.A.
 
Avenida Industrial 675
 
Lima
 

-Telephone: 523070
 

ALLIS-CHALMERS FIAT-ALLIS/EMPECO, S.A.
 
FIAT 203 omega
 

Lima
 

Telephone: 510920
 

JOHN DEERE Comercial Peruana, S.A. (CIPSA)
 
MASSEY FURGUSON 1928 Avenida N. de Ayll6n.
 

Lima
 

Telephone: 313070
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LIST OF CONTACTS (continued)
 

VOLVO 	 VOLVO Distribuidora, S.A.
 
Kil6metro 16.5
 
Panamericana Norte
 
Lima
 

Telephone: 238003
 

SCANIA VABIS 	 SCANIA-VABIS DEL PERU, S.A.
 
Avenida Republica de Panama 4679
 
Casilla 3190
 
Surquillo
 
Lima
 

Telephone: 459190
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APPENDIX I
 

Biographical Data: Ing. Filippo Florentini
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CU7RICULUM VITAE 

NAF2 	 : FILIPPO FIORLNTINI 

NATIONALITY : ITALIAN 

LA GUAGES 	 : Italian, English, French and Spanish. 

UNIVERSITY DEG'.EE : Mechanical Enginee-, Univ. of 'Rome, 1974. 

POST UNIVE?)SITY 

STUDIES : Civil Engineering at Univ. of Milan, 1976 

TR.AINING COURSES :-	 Earthmoving Equipment Production 

Caterpillar ( YAJlaga - Spain - 1977 ) 

- Field Application Study 
Wabco ( Peoria - U.S. - 1978 ) 

- Manufacturing Procedures 

Volvo - BM- ( Eskiltuna - Sweden - 1978 ) 

- Manufacturing Procedures 

Ruston - Bucyrus ( Lincoln - U.K. - 1979 ) 

- Earthmoving Techniques 

Fiat Allis ( Palombara- Italy- 1979 ) 

- Manulactu'ing Procedures 
International Harvester ( Chicano -

Fort Wayne, Moline - U.S.A - 1978). 
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- Earthiroving Production Estimate 

John Deere ( Foline, Phoenix - U.S. -. 1979 ) 

- Crushers Design 

Loro Parisiri ( ilan - Italy - 1979 ) 

WOVICIUG E~rBE''.IEUCE 

1966 - 75 INGO F. FIOTENTINI S.P.A. 

Via F. Fiorentini, 7 - 'Rome - Italy 

Main Manufacturer of Heavy Construction 
Equipment, such as: 

- Crawler Front Shovels Up to 2 Cu.M. 

- Mobile Cranes Up to 35 Tons capacity 

- Crushing and Sc-eening Plants 

DEALE'R OF: International Harvester 

Pay - Line Division, 

Michigan, 7.uston Bucyrus, 

Dragon, Manitowac y others 

Mr. Filippo Fiorentini has received trai 

ning in di£ferents areas, such as: 

- Workshop 

- Purchasing Depa-tment 

- Desigring Departmeht 

- Sales Department. 

197. - 79 ITALCONSULT SPA 

Via Giorgione 163 - lome Italy 
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Designing - Enginee-ing,.- Consulting
 

Contracting
 

Yr. Fiorentini has been appointed -

Equipment Engineer responsible for : 

- Estimating Equipment Needs 

- Purchasing Planning
 

- Site Preparing
 

- Mechanics 	 selection 

- Workshop 	and Warehouse Organization 

- Cost Control Supervision 

- Market Surveys (In Irak, Algeria, Lybia 
Senegal, U.S.A., Perd, etc.) 

During that 	 period he was connected -with­

the exceaution and construction of the fo­
llowing:
 

- R.oad Netwo-k (Lybia) 

- Land 7eclamation (Lybia) 

- Chemical Plants (Aleria) 

- Hotels ( Irak, Lybia)
 

- Projects concerring various *WaterSysters, 

(Caribe, Saudi Arabia, Senegal ) 

1980 	 THE AUSTIN CO.
 

Cleveland (U.S.A.)
 

'Regional Sales Planner (Italy)
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1981 - RTAIDET S.A. 

8, Bd.G. Favon - Geneve (3;lI) 

Team Leader of the Technical Assistance -
Program to the Ministry of Transportation 
oB Perd. 

This- Program concerns the W;orld Bank loan 
to the Peruvian Government, consisting al 
so of Technical Support to improve and or 
ganize the maintenance of the entire Road 
System of this country. 

ACTUAL SALARY - 45,000 $ U.S. p.a. (,,-a) 
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APPENDIX II
 

Biographical Data: Leeowen T. ("TEX") Taylor 
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"(Usie a ap. ..Am ,.eei uigarof sIlea . 16 Wel I?) 

15 (education - continued) 

Have attended various consultant schools in heary equipment. on 
maintenance programs and parts requirements at the following
 
companies;
 
Caterpillar Tractor Company, PeoriaIllinois and Phoenix, Arizona.
 
Northwest EbgineerinZ Company, Greenb.y, ;isconsin. Allis Chambers,
 
Springfield, Illinois. International Ha-vester Company, Fort Wayne,
 
Indiana. Elliot Lubrication School, Galion- Ohio.
 

18 (language)
 

Two years of night school in Spanish, E1 Centro, Colombia 

.ONTRACTOR'S CERTIFICATION (To be comple .d by resportsble ,.proe.ntaor~. of Contracto,) 

A. I hireby corily ther (check on ): 

The in.ial' salary proposed herein m ereshe solay tondards pieicribd in bhecontract. 

D The salary increase proposed herein conforms i the customary policy and proci.ce (or this orgi^nizson for periodic saory increases. 

B. JUSTIFICATION OR REMARKS: 

°i*; OI
-"'/(74-/-$; / Equipment consultant July 2, 197-

C­(40) 
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I.con'.;en ([u "
 

PERSONAL DATA:
 

Dr.ivePc.rmianent Addrcss: 130,05 Stoney nron 
.. tI 
Telep~hone: (702) :2 -'-, 

~".-v;,, L,), 

Place of Birt-h: 	 CarL' .:ron,T,.s 
,
:.1,' 4, L91Uatc of Iiitth: 	 5' 60.H~eight : 

160 Iib.;.
Weight: 

Marital Status: Sinql,
 
Physical Condition: Excal-:.It
 
Social Security tu b,r: 560-09-7603
 

pRoFESSIO:J: pquipmrcfnt Consult-ntP/Ostcr " chanic 

Kl-Y QUALIFICATIOZ :S : 

I h:w nd eexperience "64/el:1,,.!ext-ni -,f 
tho past, .r)ye-Ars ,o rj_,:-t. involiving ~otor­

i.e- Iie.'y ;L 'ton .Onii"Wlt, its rer3_r,.W':C -.j 
and i!t ,,i ,. Tii:; expertis-2rLb;-iidj.&g 

includes specificat.io: and purchase of newv equip-
M!: l L.
 

I have been. conc-ri:ed with highway. maintenance 
equipmentt or my ,:!ti 'ewc;,.'in life as both a 

.lcaiv' 	 Specialist.aster Mechanic ant ,.uip.n 
and have advised on pcac)rctont and the use of 
highway maintenance. u!)VVrnL. I am knowledgeable 
about product availability n.h-ou~jour. the world 
and t.he ability oC" varicu- countrLe to man and 

operate such equipment. 

EXPERIE7CE RECORD: 

or 1c-'iL:'nt 
road. Th,_s ihcluded e:cavation

Consultant 	 Made reco~mendations ,.,; to construct 

1978 	 180 kilometers of 
equipment, maint,,nanc equipment, quantity of techni­

of operators
cians to supervize a traini:n pro;rarm 
and triechanics in I.c.sotho, South Africa through the 

Louis lBerqer Ccmpany. 

Consultant Made rncom~nondat ion.; for maintenance facilitiesi to 

1978 maintain the equip:m-n' on lIand-clearilng projects,
 
road: and t:xpur".,:ta1. -ta i.otaini on r equipf.arntm
 
'for the Bolivian Govevninent and US AID through
 
E::periencu Incor-c-ratcd.
 

(4') 
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(T'ix) Taylor (contillu e(lI)Loe.wen 

vptFRIE CE I1ZCORD: (centlnued) 

consultainL 0on a(Iricultural project for the 
(-sultant Equipmeinnt
S977 Co,:eLnm,., t o S TaIli,.1 '001d I. ATID. lli l.;,-Ldo terracing
 

,or growin-.1 vegetables,
of approxituly 17,(000 acr.:: 
M r.-.Iimief!at ions -in­treos, e!. j 1 (u *for the:% typeco:.-o.ffruit ouip'mL-: nLq ln i , -:-n . '.{.W, 'aile 

dation for mainteilance ot !,;ch equipment. Also, made 
W.' .- chni .a! nsssistantzrecommendations foCr ou.InLity 

be needed for
.needed to train tho ,iamaicans who would 

said :iaintenance. (30 days) 

o" indconsultant Lht. Cavernment Egypt
Consultant Equipment to 

LI' AID. 'Indc reco;,u,,.nicl, t. .[or equip=,.:nt needed tcy 
for1977 

irrigation ,c-annls. t,;,.: recc-.dationsmaintain 
.;hop cquip!ment to u.ad., th,: rL':air smcps of tho 

Eg'ptian LC'd.;ing C,. and.] qcncral irric',*tion workshops. 
andn o i cr :'Cr-i eq**i nt,aI.ade 

:c needed to
als. for cuartity o '.r'::nic;i! .-

reo.W ' '.::..l dL .--. Ch pro3'.am. t f';,- pt,..ncarry out sh') I 
(4 1/2 mtonth. ) 

Procram
Co:,::ultant Eqtilpment consult-nvi for a :ai:-ance "i;h',y 

Evaluated 
1,,"',.7(6 for the Sultanatfe of OIrI.;I': Highway Dep artme..nt. 

condition of existi; u cqt'inwn:rnL and. pr' :ed specifica­

for spZe IL requirod to operat-e existingtions ,C L: 
"cqulipm nt and now ijui,:',ont Incl udinq C:arus). Alzo, 

v.qupr. he installedprepared specifications for ,nt to 
arid four field maintenancein two general ovcrlw'ul..hops 

repair shcps. Evalzitcd cxi;tIingj training program for 
program technicians.technicians and developut! training for 

(5 months) 

Consultant on equipinmnt and rcpair shop facilities for
Ccnu;ulLant 

Utah Int:'cnaticnal, Farmington, 'ew1975/76 coal mining for 
Mexico. This was thLrough Jacobs Ascia:es. 

pin.e tiribcr in theequipm,'nt "alllot-qing .:il!z, California.Consultant Cpn:_:ultantNational.on For ,'.", for MiverIq75/76Lat;scn 

the type of equipment forMade reccmmendfation for 
t - andheavy pine Limb r. Also, loading equipmentskidding 


hauling equipnient for J. I'artic Lo-T-jc:: .
appvc)':.:izit=17 thirty million feet 
ot: t~mbor. This; wa!-, thirri,:l J. 

uoLlar.3 
C 0:W1i a nt W:,:; apprai:;C'" oni 4 [ ,o ivja I , 

'2q.U-'inn t . 'hiz was het'een US AID,
19b5 of hta'vy colntrlctLo'n 


i n I] v:'-.. .kvt rn,.,Il . 1:Ln:I V16t:i i. . CCn.s t ru:'.joi Conoa /.
 

Lo : ptr: ' neltofl
rio !:quip.cint wai . .i( 'id thu 

Ba ng*ladesh G,ovcrnn'uvt. Thi. ::.; t;trnu'ih the Lruis nerber 
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ieeowen (Tex) 

.ENE ,E'Cr -', 

k.unsult.nt 

1972 

Consultant 
1972 


":'nsulLant 
1971 


CoulsulLanL 
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Tvlor (continu.-!) 

O L) (con C.1 ra od) 

ld. rtcort,...aL..2 o rurch:.:.2 highway equipment
 
on it US AlD loan ,torhicjhw.y inaintenance equipment
 
jnd qcneral constrtm'ction eC1..ILpmit for roads and
 
developinI agricuLtural la1id; recommnending lists on
 
spare pArt; foLr the. netw equipment; making recommenda­
tions for settinq imp shops including equipment and 

spar'e parts; writLn.1 s:uifjc;tions and bid tendeL
 
mider US AID rules and Lequations; establishing
 
training progradm crt local wo:-kers. For the Kingdom
 

of Swaziland, South Africa. (approx 2 months)
 

Loan implementation for waz:r develop-ment program 
fcr livestock., hc.iv' e.quipment and land-clearing 
pL'OjeC t; ,L.:. 1!.tm,L . ndtt A ; . uiprent*5or 
o'.nlarcing ca t'Li, tL ';: ad Ilain;. Mace rccomm~ndation.
 
for shop ma intu:nzmmt rariIit ircs and spare parts for
 

Llic cqui}ntm.nL rt'qui mec to 1tain arn Lho equipment over
 
a period of thrc ,oar's. Made recommendations for
 
equipment requr-cd to maintair. the rcr-.i; and built 
now roads; ).-'p:n,.', o,f water resourc, s and road 
•:ttm i c:,t ',h. i !01 int: * ;h ,,n maintain equip­' m,*.-t; ; to the 
tunt. Also sut up trainintl pTrogjam for local workers 
nooded to carr. uil tt. m;aint,_nanc,., of said equipment. 

Fo janda r t A (approx 2 1/2For theth rCov,.o .rm anl US AID 

mon ths 

Made recommendations and 7paze parts list for repair 
of approx imatuly 10 imllion dollars for highway main­
tenancc antd qc-nerial construction equipment in 

Ethiopia; mad6e c'mendatio.:" for setting up tenrec,. 

com-lett, overhaul fho 'Kc
for Imper'ial Highway 
Authority; made r,.c,,::m.nditi ons for carrying out a 
CII[,Lt t- o,.verhaul ."U":::. n '.m:ncu prC,'-.n for the above 

equipmnent. Establisind a training program for local 

w 'Lers. For .th% Imperial I'inway Authority, Addis
 
Ab'iba, Ethiopia and US AID. 'appro:x 6 months)
 

Maflo rLcomonIndtioa, L,) N.invio.i ,'-uuth Service for 
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