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I. EXECUTIVE SUMMARY
 

The railway of El Salvador, FENADESAL, is a 3-foot gauge railway built about S0
 

years ago. It was a profitable railway until about 20 years ago, but now is in
 

generallp' poor condition made worse by over 1l0 million U.S. dollars worth of
 

damage, extra costs, lost revenue and deferred maintenance resultirg from the last
 

six years of guerrilla attacks.
 

The railway is presontly transporting annually about 350,000 tons of freight and 

two million passengers, and is receiving a subsidy of I? iPillion colones per year. 

This subsidy is not sufficient to maintain the roilway on a normali..d basis and 

therefore its overall condition continues to deteriorare IF the raiway were Lack 

to its pre-1910 traffic levels and with its present methods and operdtion, 

maintaining it for indefinite operation on a normalized basis would require a 

suasidy of at least l41 of revenue. 

For a railway to be viable it does not have to be profitable, for example, the
 

Government may choose to subsidize a railway to avoid highway construction costs;
 

however, the subsidy should not be greater than 20 to 30 .
 

El Salvador is a densely populated country of five million people, far more than 

ariculture can support. If the standard, of living is to be improved, then the 

country must industrialize and depend heavily on imports and p.ports . ith its 

close proximity to the large U.S. morket it is likely that the country must 

specialize in manufacturing high labor content, high transportatien coso pr'oduc:s 

since it will not be able to compete with countries like China on lo,/ 

transportation cost products. If this is the case, then the need For 

transportation between the manufacturing centers and the ports will become a 

critical element in the development of the country. 

An analysis was made of the three main routes of the railway to determine each 

route's potential viabili'y. The method used was to determinE the operating cost 

for various levels of traffic on each route, given an efficiently operated 
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From this was determined
 
well•maintained railway but without major investment. be
alonthe route the.railway must carry to 
what percen ag 


•
 

,
viable. 


in order for the San Salvador-4etapan 
line to be viable, the railway must 

carry 50%
 

of the cement business, which is probably 
a high percentage, but if this is
 

combined with a reopened line to 
the Atlantic coast Guatamela0ports 

and 20% of that
 

traffic is carried, then the railway 
would be profitable at 40% of the cernent
 

The port traffic being a long distance 
the railway could possibly obtain
 

traffic. 


the line could be quite profitable.
80% so 


The San Salvador-Acajutla line wnuld 
require the railway to,carry at least 

350,000
 

This is 22% of the projected traffic 
through the port.
 

tons for breakeven. 


Depending on the cost of delivery 
in San Salvador, it coul'd have to carry at least
 

From a national transportation
 
500,000 to be viable from an economic 

standpoint. 


viW, th is Iine couId be subsidized 
by the Metapan line to decrease the amount of
 

,,
 
This would beof particular importance 

since this port is likely 


highway traffic. 


to be the country's primary port.
 

a significant increase in projected
 
The San Salvador-La Union line would 

require 

Since the line runs the length of the Country, 
the line
 

traffic to be viable. 

an overall transportation pl-an.
 

should not be abandoned until the'e is 


The Santa Ana.branch 1ines'could 
be connected to enable 92 km of 

the Metapan line 

However, this line would be much more expensive 
to operate
 

to be abandoned. 


because of the gradients and the construction of the connection 
should not be
 

undertaken except for militaryreasons 
before a more detailed engineering 

study is
 

made.
 

a viable transportation
not really
At thep eseft traffic levels the railway 

is 
of attack, and aggressive 

with freedom to operate without fear 
method. -However, 

(it presently does not have a marketing 
department) the railway could
 

ma.rketin. 

If these
 

to make it an economic transportation mode. 
carry sufficient'freight 

increase in operating
coupled with "acorrespondingareilncreases,,in traffic 

of the rail lines will be viable, to the point of 
least twoefficiency, then at 


;*4444actuall1 beignU profitable.
 

I';c -4.4 

~ DEI-LOP31FNT A.SSOCIATES,~ 4444 



Tleviability :of ithes eie depends on a, significant improvement in the 'bperations 

and imetholds-of marketing and mlaintenance of the railway and reductioni in manpower 

At present the railway requires no major investment except maybe two container
 

forklift trucks. 'hatit needs is technical assistance a'nd especially~the
 

oppcrtunity for its management employees to see how well managed railways of a
 
similar type and sizeoperate.
 

The railway should receive about 18 months of technical assistance on the 

A 	 understanding that .tf at the end of this time they have shown an ability to become 

an efficient railway, then it will be worth the investment. If, on the other hand, 

there are no,major improvements, serious consideration should be given to closing 

the railway. 

The Government of El Salvador is unlikely, for political reasons, to close the
 

railway,v'and logically should not without a national trar portation plan. It is,
 

therefore,-important to attempt to reduce the subsidy as much as possible, by
 

.j 	 marketing the railway-'services and increased operating efficiency. 

In the short term, partial closing of the La Union line will save 900 soldiers 

providing security. It will also save the railway about 600,'000 colones per year. 

The line should not be abandoned,;untilaa national transportation policy *is 

-formulated; it should be closed but occasionally travelled to make sure squatters
 

do not take over the track and the material is not stolen. The construction of the
 

!J 	connection, an investment of 8.6 million colones, would save an additional 500
 

soldiers.
 

Passenger "service, with the exception of a San Salvador urban service, is never
 

likely to be viable without major investment because of the short distance
 

•involved, lack of large population centers, and the extreme density of curves and narrowga.ge preventing fast enough travel to be competitive with buses and 

automobiles.
 

I' 	 24I 
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TT_ n.r.TN OF THF RATLROAD OF FL SALVADOR (FENADESAL)
 

The 	railroad system in El Salvador was established primarily under authorization of
 

the 	El Salvador Government to foreign companies, as follows: 

1. 	The origin of the railroad goes back to 1831, under a government contract
 

for the construction of a 20 kilometers section from Sonsonate to the Port
 

of Acajutla. It was inaugurated on June 1881.
 

2. 	In April 1894, the construction of the railroad track between Sonsonate
 

and Santa Ana was initiated, and was finished in 1902 by the "Salvador
 

Railway Company, Ltd."
 

3. 	 In 1895, the government started the construction of another railway 

starting from the Port of Cutuco (La Union)" through San Salvador to the 

western part of the country. This construction was completed by the 

"Internaticnal Railway of Central America" (IRCA) Company through a 

contract for the construction and operation of the railroad between La 

Union and Metapan with connections across the frontier to Guatemala. 

A. Changes in the Railroad Administration
 

I. 	Due to increasing competition from highway traffic, in 1961 the Salvador
 

Railway Company, Ltd., was no longer profitable, causing it to break
 

clauses of the original contract with the government. As a result, in
 

1962, the El Salvador Railroad Administration (FES) was established by the
 

government and took over the administration of the company. In May 1966,
 

the administration was passed on to the Comision Ejecutiva Portuaria
 

Autonoma (CEPA).
 

2. 	By 1972 IRCA was no longer profitable and failing to meet the terms of its
 

contract. In 1972, the government took over the administration of the
 

railway. In '974, this administration was passed on to the Port
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Authority, CEPA, and a new organization called "Ferrocarril Nacional de El
 

Salvador" (FENADESAL) was formed.
 

3. 	In May 1975, the two firms FES and FENADESAL were united into one state
 

railroad-port company (including the Port of Cutuco), called FERROCARRILES
 

NACIONALES DE EL SALVADOR, FENADESAL, which is administrated by CEPA.
 

This organization operates a railway approximately 600 km long with a
 

1,000 railway and 300 port employees.
 

The railway has suffered from a lack of investment funds and has been
 

operating continuously at a loss since its formation in 1975. Beginning in
 

1980, the railroad operations have been greatly affected by the destruction of
 

railroad equipment: locomotives and wagons, bridges, tracks and maintenance
 

equipment by the guerrilla attacks. These actions,-coupled with its previous
 

poor condition, have reduced to the minimum the transportation of freight and
 

virtually eliminated passenger transportation.
 

Of a total of 20 locomotives operating in 1980, there are only 11 operating at
 

this time, three more will be rebuilt shortly as a result of AID's purchase of
 

spare parts.
 

3. Present Condition and Operations
 

The railway is 3-foot gauge. One of the main reasons that this gauge was used 
was that railways could be built very quickly and cheaply since it could be 
built without major earthworks. Unfortunately, this requires tight curvature 

and 	steep gradients. This has a serious negative impact on operating costs,
 

but 	since traffic was not expected to be heavy, this did not matter. On the
 

positive side, for an unknown reason, when the railway's bridges were built 
they were constructed to a relatively heavy axle load capacity which goes a 
long way to negating the econcmic impact of the tight curvature and steep 

gradients. Also today with modern earth mioving machines, major improvements
 

in track alignment are possible at a relatively inexpensive cost. Thus, while 

the 	 railway is narrow gauge its carrying capacity curve is relatively good and 

probably could be significantly improved at minimum cost.
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Physically, the railway is in poor condition. The wagons are old and most are
 

obsolete. While the locomotives are well suited to the type of service they
 

are used for and are relatively not that old, they have all been seriously
 

damaged at least once and in some cases three times. The track is also in
 

poor condition, although it is probably satisfactory for the tonnage and
 

present axle loading. However, if the railway is to play a viable role the
 

track will have to be improved.
 

The railway management is generally young and is very progressive in its
 

thinking. The railway has been operating unit container trains for about
 

three years, considerably in advance of most similar railways. However, the
 

management is very much cut off from railway technology having little
 

opportunity to observe other appropriate railway operations and methods.
 

Therefore, they are very much in need of some form of technical assistance.
 

At the present time the railway is receiving about 180% of revenue subsidy.
 

However, if normalized maintenance and replacement accruals were being funded,
 

this figure would probably rise to about 300%. In sum, if there were no
 

security problems and traffic levels went back to the 1979 level, the railway
 

would still require at least a 150% subsidy.
 

In 1980 the railway was handling about 4,722,604 Ton/Km and 31,000,000
 

passenger km. This has been reduced because of the conflict by about 50% and
 

85%, respectively. Theremaining freight traffic could probably be handled by
 

60, 10-ton tracks which vculd not have a significant impact on the highway.
 

However, it is the potential of the railway that must be examined and not its
 

present role.
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III. COSTING LOGIC USED IN ANALYSIS
 

The commonly used approach for railway costing of dividing the total revenue by the
 
Ton Km is of little use, and definitely would be very misleading for this analysis
 

for at least the following reasons:
 

* 	assumes no deferred maintenance -- the railway is in poor condition; 

o 	assumes normalized maintenance and replacement levels -- the equipment is
 
very old and no accruals for replacement are being funded;
 

@ 	no excess manpower -- the railway with thE present traffic level, equipment

and with a minor improvement in methods probably has 500 more people than it
 
needs; and
 

o 	does not take into consideration efficiency of resource utilization..
 

The approach used in this analysis is to determine where possible normalized costs,
 
or, to adapt from other sources costs to be able to determine the operating cost of
 

an efficiently run El Salvador railway. This costing approach makes the following
 

major assumptions:
 

* 	no change in track location, gradients or gauge;
 

o 	using present locomotives;
 

o 	new; wagons, since most wagons are at least 40 years old and not really
 
suited to modern operation;
 

a 	no major investment in track maintenance equipment; and
 

o 	minor operating changes, such as one less train crew and no caboose.
 

Using this logic the normalized track maintenance cost was calculated for annual
 

traffic of approximately 300,000 net tons and for zero traffic (the zero traffic
 

figure is required for developing a short-terrn plan, see Table I). From this data,
 
a graph \+as plotted showing track maintenance cost with traffic density. (See also
 

Graph I.)
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Using this data and data available from other sources, TonKm transportation 
costs
 

were calculated for the two most important rail lines for various traffic level,
 

long-term fully allocated, without
(Tables 2 and 3). The calculated costs are 


profit or subsidy.
 

costs were obtained from .two trucking companies and from the cement company.Truck 
level for railwayThese costs were used to determine what is the ceiling price 

services.
 

not to charge trucks the fully allocated
Transportation policy of the government is 

cost of the highway. It is, therefore, logical to expect to subsidize the 

It is also appropriate to make railway transportation tariffs low torailway. 

attract business to the railway to avoid or postpone highway construction. For a
 

balanced and realistic transportation economy, the subsidy to the railway should
 

For industrial development reasons, for
 not normally exceed 20 to 30% of revenue. 


example, subsidies higher than this can be appropriate.
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TABLE I
 

TRACK PIINTENANCE COST PER KM.
 

(All Costs in Colones)
 

Net Tons per year ...................... 
 ... 

Ties - 15 year life, 1750 ties/Km., F15.00/tie ........ 

Rail repair or replacement 1000/rail 3 rails/Kni/year................ 
Switch repair 30 year life Z75.000/witch or Z2500/switch/year (2).... 
Grade crossing 15 year life 20.O00/crossing or 1330/crossing/year 
0.6 crossing/Km .................................................... 


Weed control 3 times/year 


Surfacing and maintenance 1 man /2 Km M1000/month ............. 

Telegraph maintenance 12 man !Z1200/month x 1.2(for material)-600 Km 

Bridges V100/meter/year average 8 m long 0.3 bridges/km ........... 

Ballast 	5 cubic meters/Km/year, Material cost 15 transportation f6/cubic
 
meter to load, '.otal 21/cubic meter ................................ 


Total cost Z/Km/year ...................... 


(1) Includes cost of installation
 

(2) 1 switch/lO Kms of track
 

(3) Minimal maintenance
 

COST/KM/YEAR
 

300.000 0
 

1.750 2333(l)
 

3.000
 

250
 

800
 

100 100
 

6.000 	1200(3)
 

345 345
 

266
 

105"
 

12.616 3978
 



RAILROAD CHART- 1
 
An ual Track Maintenance Cost Versus Tonnage 
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IV. ANALYSIS OF RAILWAY LINES
 

A. San Salvador -_Metapan Line
 

The San Salvador-Metapan line originally was part of a line through Guatemala
 
to the Port of Barrios and Sto. Tomas de Castilla. Since 1968, when the
 
railroad was nationalized, there has been no cross border traffic. 
 The line
 
from the border to the junction with the trans-Guatemala railroad line at
 
Zacapa still exists but is in bad condition.
 

Presently, virtually the only traffic on this line is cement from the ?etapan
 
area, 75% of which goes to the San Salvador area, 15% goes west and the
 
remaining 10% east. 
 The distance from Metapan to San Salvador is 135 km. This
 
isshort enough that a locomotive could make three round trips in one day and
 
the maximum capacity for a 800 HP locomotive on this line is 400 tons. Table 3
 
indicates w'hat tile cost could be for 1, 2 
or 3 trips/day and is summarized
 
below.
 

Trip/Day Tons/Year Cost/TonKm
 

1 120,000 e 0.225
 
2 240,000 - 0.136
 
3 360,000 0.105
 

At the present time 8 ton capacity trucks charge 0.218/TonKm with door-to­
door service. The cost of providing train-to-door service in San Salvador is
 
equivalent to about 0.032/TonKm, so the railway could charge 0.136/TonKm (it
 
presently charges 
 O.105/TonKm and isprobably costing e0.30/TonKm). However,
 
as 8 ton trucks are replaced with tiose of higher capacity, the railroad cost
 
will have to be about 0.10/TonKm to remain competitive. It is possible for
 
the railroad to improve its delivery -ost by bulk handling or palet ization so
 
the railroad cost charge could be daout 0.12/TonKm. If this is the case, the
 
railroad will. have to handle about 300,000 to 360,000 tons/year. This is 50%
 
of the entire output of the cement plants.
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At present, the railway harZ= tons/year, but before the unrest it

handled 250,000 tons. 
Thec that can be drawn is that in the long

term, with very efficient X1this lin- cauld be marginally viable with
 
just cement.
 

El Salvador's primary accesiic caast parts is through Port Barrios
 
and Sto. Tomas do Castilla. ! t sent-time there is
an. export traffic of
 
50,000 tons per year and ir , o00 per year through Sto. Tomas de
 
Castilla (data for Port Bary--.4t availabTe). Assuming similar long-term

traffic increases as projct: 
 Port of Acajutla, then this traffic 
could easily increase to C,12E Vor Sto. Tomas De Castilla alone within
 
the next three or four years. .*ancefrom San Salvador to the port by

road is 407 km. 
 The road illmj in poor condition. The present tariff
 
by road fcr 
a 22-ton containar-4TonKm" 
Even allowing for a e250 truck
 
train transfer cost at eCC:: 
 -_t,0iiay coul~d charge 
 MO.169/TonKm. with
 
the added advantage of tr*.5snd throuqh Guatemala and, 
if required,
 
to the.duty free zone.
 

The railway being ideal l-,:-
.
 -sdistance and type of cargo movements
 
could possibly get 80% or"
' of the traffic. However, if only a
 
small portion of the port 
 204mately
Z0) is added to the cement
 
traffic, this line could be
 

The traffic to the port would mbiout 7.80e per ton in track user charge 
revenue to thr Guatemala rail.z
 

In summary, it is unlikely thz2k 
could be viable on the cement traffic
 
alone; however, if the port trj 
 added to this line it would be quite
 
profitable.
 

B. San Salvador - Acajutla Line
 

The San Salvador-Acajutla lirp.!the country's primary port to the
 
capital. The line is 103 kwL..
Z-ilas 
and has a branch line to Santa
 
Ana. 
Most of this rail linel&; is the movement of freight between the
 
San Salvador area ar~d Santa Zm-4port.
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TABLE 2
 

MOVEMENT OF CEMENT BETWEEN METAPAN AND SAN SALVADOR 

(All 	Costs in US$ unless otherwise stated)
 

1 trip/day 2 trips/day 3 triDs/da
 

Locomotive (1) 	 400 420 440
 

Wagons (2) 11 wagons/set 3 sets $35,000-$10/day 330 330 330
 

Fuel 6 hours and 800 HP 0.75 full load, 
$ I per gallon 200 400 600 

Crew 60 120 180 

990 1270 1550
 
Tract cost (135 rKn x graph I cost) 810 990 1170
 

Operating and Track Cost 1810 2260 2720
 

Overhead 35%, 30% and 25% 630 678 680
 

2440 2938 3400
 

Total Net tons/per year (3) 120,000 240,000 360,000
 

Cost/ton 6.08 3.68 2.83
-

Cost/ton -F $ 0.045 0.027 0.021 

Cost/ton Km 0 0.225 0.136 0.105 

Present truck cost with 8 ton trucks 00.218/ton Km. (includi delivery)
 

Preosent railway charge 00.105/ton Km.
 

Present railway cost approx. 00.30/ton Km.
 

(1) Based on new $ I million locomotive, 20 year life, 300 d-ys/year, amortization and 
maintenance. 

(2) 	 Each train 10, 40 ton wagon and 1 spare for.maintenance and repair, 20 year 
life amortization and maintenance. 

(3) 	300 tons one way, empty return.
 



TABLE 3
 

MOVEMENT OF CONTAINERS BETIEEN SAN SALVADOR AND ACAJUTLA
 
(All costs in US$ unless otheraise stated)
 

Cost Comoonent 1 trip/day 2 trips/day 3 trips/day
 
Locomotive (I) $ 400/day 420 
 440
 
Wagons (2) 16 at $40,000 each or
 

$12/day/wagon 192 192 576
 
Fuel 	 800 HP at 4 hours/round trip at .75%
 

full load $1 per gallon 133 266 399
 
Crew 	4 man at 15OO/month 60 120 180
 

$ 785/trip 998 1595 

Track 	cost (103 Km x graph I costs) $ 618 824 1030
 

Operation and track cost 1403 	 2625
1822 

Overhead 35% , 30% and 25% 491 656
547 


Total 	cost per day 1894 2369 
 3281
 

Total Net tons/per year (3) .135,000 270,000 405,000
 
Cost/ton 4.21 2.63 2.43
 
Cost/ton Km $ 0.041 0.026 
 0.024
 
Cost/ton Km 0 0.205 0.128 0.118
 
Cost/22 ton container 464.53 290.05 267.39
 
Delivery cost Z125 125.00 125.00 
 125.00
 
Transfer cost using to $350,000
 

container cranes 65.12 32.56 21.71
 
Total transportation and delivery cost 654.65 447.61 414.10
 

Truck 	charge 448.05
 

(1)Based on a new $ 1 million locomotive, 20 year life, 300 days/year, amortization
 
and maintenance.
 

(2)Each train would require 15 wagons, 1 would be spare, 20 yrs. life, 300 days/year
 
amortization and maintenance.
 

(3)Assumed 300 tons of freight Import and. 150 tons export on return trip.
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At the present time the railway handles about 22% of the total port traffic, or
 

about 79,000 tons, but last year traffic through the port was at a very
 

depressed level of 360,000 tons. With solution of the present crisis, it is
 

expected that the port traffic will return to its pre-1979 level of around 1.2
 

million tons with a growth rate of about 4% per year.
 

A unit container train could make 3 round trips per day, requiring one
 

locomotive and one set of wagons for 1 or 2 trips but three sets would be
 

required for 3 round trips. A fully allocated cost analysis has been made for
 

1, 2 or 3 trips per day and is shown as Table 3.
 

At the present time the truck charge for a 22-ton 40-foot container is
 

O.193/TonKm. There are proposals for the construction of a new container
 

terminal at the port, which if constructed with rail transportation in mind,
 

should minimize the handling costs. To break even, the railway will have to
 

transport about at least 350,000 tons per year since the highway cost is
 

between 380 and O4depending upon where the delivery is in San Salvador.
 

The highway movement of the 40-foot containers that are becoming the
 

international shipping standard requires a substantial, well maintained highway
 

and, therefore, the government may wish to avoid highway costs by subsidizing
 

the railway. So the break-even point, assuming a rational subsidy policy of 20,
 

to 30', may be around 220,000 tons for the railway. Transportation in bond
 

will be an added advantage that should also be considered.
 

In sumaiary, the need for this rail line is the movement to and from the port.
 

If the -forecastgrowth is correct then the line is warranted if the railway can
 

maintain its present percentage (22%) of the traffic through the port. It
 

should, however, be noted that the transportation distance is short and the
 

only ;-'ay this line will be viable is with a very efficient overall operation.
 

C. San Salvador - La Union Line
 

The San Salvador-La Union line is the longest line of the railway, 251.8 km
 

(157.4 miles) which while it serves all major cities inthe eastern section of
 

the country it is 08 km longer than the highway. (The highway does not serve
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all major cities.) 
 The Port of Cutuco near La Union is the country's major
 
southern port. 
 Last year the traffic through the port was 120,000 tons of
 
which the railway handled about 30%, primarily fertilizer.
 

To operate this line with a degree of viability will require considerably more
 
traffic than the other lines because it is 27% 
longer than the highway, and
 
will probably require an average of at 
least 350,000 tons per year. At the
 
present time the total traffic is 85,000 tons with an average of around 50,000
 

tons.
 

It could, therefore, be argued that this line has 
limited possibility to become
 
viable. However, it is a geographically important line in that it 
runs the
 
length of the country and therefore should not be abandoned without a
 
comprehensive transportation study. 
 In the short term, to minimize its losses,
 
the line should be kept open with only operation on the sections San
 
Salvador-Cojutepeque and San Miguel-Cutuco. 
See Chapter VII. on the Analysis
 
of Lines - Short Term.
 

D. Santa Ana Branch Lines
 

There are two branch lines to Santa Ana, one connecting to the line to
 
Guatemala, 20.2 kin, 
 that has minimal traffic and the other that connects to the
 
San Salvador-Acajutla line, 40 km. 
 This line has carried large quantities of
 
coffee but recently most of the coffee production has moved by truck. 
 These
 
two lines were built by different companies and are separated in Santa Ana by 5
 
km.
 

These two branch lines, if connected, could eliminate the need for 92.9 km of
 
track on the San Salvador-Mietapan line. 
 This may be a logical undertaking
 
since there are several cities on the Santa Aia route while the other route has
 
virtually no traffic generating potential. The main dravwback to this concept
 
is that this line would, because of elevation differences and curvature, be
 
more expensive to operate. A brief comparison analysis of these two routes was
 
made and is shown as Table 4. A summary of the analysis on Table 4 is that it
 
would cost about e5/ton more to transport freight via Santa Ana than along the
 
river route. If the maintenance savings and the future investment savings are
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TABLE 4
 

COMPARISON OF ROUTES BETWEEN SAN SALVADOR AID METAPAN
 

ROUTE SANTA ANA RIVER
 

1) Length(Km) (1) 141.75 136.3
 
2). Length (miles) 88.1 84.7
 
3) Total gradiant (ft) 2111 1024
 
4) Equivalent track length for gradiant (2) 133.6 64.8
 
5) Degrees of central angle of curvative 3283 2040
 
6) Equivalent track length of curvature (3) 6.2 3.9
 
7) Total Equivalent track miles (2+4+6) 227.9 153.4
 
8) Difference in track miles 3.4 (5.4)
 
9) Difference in equivalent miles 74.5 (119.2 Km)
 
10) Maximum gradiant 3 % 2 % 
11) Maximum load for 800 HP locomotive (tons) 300 400 
12) Additional fuel cost (O.08 /ton Km) 75.96/ton (4) 
13) Track Km that can be closed 92.9 
14) track maintenance cost savings 10,0000 /Km (5) 929,000 %/year 
15) Traffic that will negate maintehance.savings (tons/year)(14/12) 155,872 
16) Construction cost (6) 8.6 million 14.0 million 

17) Salvage value 0 ? 5.4 million 
18) flet cost difference (8.6-5.4+14.0 ) 17.2 million 
19) Present worth at 10% 2.06 million/year 
20) Traffic that will negate investment (tons/year) 346,000 
21) Total traffic that will make river line cheaper 500,000 

[tons/years (15+20)]
 

(1) Inelude 4.75 Im foi connection 
(2) Assuming 25 HIPH operation, 6 lb/ton resistance on tangent level track or. 15.8 ft
 

rise equals one mile.
 
(3) 5282 of central angle of curvature equals one mile of tangent track
 
(4) The equivalent miles difference is assumed to be primarily in fuel cost, there is
 

additional track maintenance cost since curves and gradients are more expensive to
 
maintain, this since the tonnage is relatively low has been ignored.
 

(5) 10,000 /Km used since the traffic shared between the two lines.
 
(6) Santa Ana connection would cost 8.6 million which would be offset by 5.4 million
 

salvage and a 14V million investment that would be required in near future to over­
com3 an errosion problem on the river line. The Santa Ana line will need track
 
improvements which are not considered in this analysis.
 

C 
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combined, it will be cheaper to operate the Santa Ana connection if the traffic
 

is less than 500,000 tons. It is unlikely that the traffic will be greater
 

than this in the foreseeable future.
 

Short-term considerations (see Chapter VII.) may make The construction of this
 

connection a matter of urgency. It is recommended, however, that a detailed
 

analysis be made of these two routes to determine the exact investment and what
 

can be logically done to improve the route of the Santa Ana line.
 

E. Passenger Services 

Most passenger services (about 85% of passenger km) were eliminated in the last 
six years because of danger to the passengers. All services were operated as 

mixed trains, combined freight and passenger coaches. Based on the present 

schedule, most services took twice as long as by bus and at most there were two 

trains per day in each direction with the exception of a local service between 
Acajutla and Sonsonate, which had six trains per day. Most of the coaches were
 

at least 40 years old although they had been rebuilt in some cases in the late 

1970's.
 

The fundamentals for passenger trains, with the exception of urban or conuter,
 

do not appear to exist in El Salvador. While the distances are well within 
passenger train distances, tile next largest city after San Salvador is less 

than 100,000 people. 

The track is not designed for high speed, a requirement when competing with
 
buses or automobiles. So to make a competitive service would require a large
 

investment and even then it is doubtful there is sufficient population to 

justify the expenditure.
 

Passenger service might be justified using the remaining life of the rail
 
buses, but it would be very difficult to justify investment in new equipment.
 

The only location where there could be a viable passenger service is the San
 

Salvador urban area.
 

DEE'ELOI'MENT ASSOCIAT:S, INC. 
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V. LONG-TERM DEVELOPMENT PLAN
 

There is indication from the analysis of the rail lines that at least two are
 

viable, the third very much depends on the future of the Port of Cutuco. El
 

Salvador has no national transportation plan; therefore, no line abandomants should
 

be 	made at least until such a plan is developed. In the long term, to be viable,
 

the railway must significantly reduce its cost and increase its revenue. To be
 

able to do this, the'railway staff must improve its managenent structure and its 

methods of operation.
 

To 	 achieve viability at least the following must be undertaken: 

o Planning Department -- at least two engineers raust be trained in railway

operations and coordinate the planning of the necessary improvements. 

o 	 Iarketing and Sales Department -- the railway must irfediately set up a 
freight marketing and sales department staffed by at least three people -­
one for marketing, development of new shippers and shipping methods; one for 
international development; and one for managing the sales. 

o 	Development of a comprehensive realistic rolling five-year modernization 
plan to be developed jointly by the railway and an independent consultant or 
consulting company. The plan should be developed for two situations: (1) 
with hostilities and the inability to operate at night, and (2) under normal 
conditions.
 

o 	 Negotiations with the GuatemaTa railway for the reopening of the line to the 
ports.
 

e Rationalization of workshops -- the number of worksnops and their size 
should be reduced and probably consolidated into one shop.
 

o 	Set up Central Train Dispatching -- the radios purchsed for security 
purposes will nermit the railroad to operate the ra itay from a central 
location and eliminate most of its station adjacent staff. 

o 	Develop costing systems which will identify the cost of a specific service, 
for the pricing and subsidy identification. 

To 	assist the railway in its modernization and to minimize the use of its assets,
 

it 	 is recorra.erided that technical assistance be provided. T."eas for technical 

assistance should be identified and assisLance be provided 7rimarily in the form of
 

training. The training should include the following:
 

DEVELMISENT ASSOCIATES. INC. 
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o 	Short visit by expatriate experts of two to six weeks depending on the task 
or field to assess present situation, devise solutions in collaboration with 
FENADESAL staff concerned, assist the railway management in identifying
candidates for overseas training and in assessing appropriate staffing needs 
for each task.
 

a 	Overseas training should be arranged. A portion of the overseas training
 
should, if possible, be in the expatriate expert's own office or
 
department. Experts should work with the trainee(s) to set up objectives
 
and work programs for the next r6 to 12 months depending on the task. 

o 	 The expert should pay periodic visits to the rai!way of two weeks to six 
weeks during the remainder of the total technical assistance period of 
probably 18 months to review progress, for further on-the-job training of 
railw.:ay staff, and to assist the trainee(s) in setting further goals and 
devising means of achieving them. 

This training should be in.at least one of the following areas: marketing and
 

sales, accounting, manpower planning, track, locomotive and wagon maintenance, 

costing and economic analysis, and train operations. If one consultant were to be
 

full-time as coordinator and develop the overall plan, this technical assistance 

program would consist of approximately the following: 

1 full-time consultant 18 man months 
7 part-time consultants 21 man months 
Overseas training - 18 people average 2 months - total 36 months 

The total cost of this technical assistance would be about'$O.5 million U.S.
 

(1011 ars. 

DFVELOP.11.F}NT ASSOCIATES, INC.­
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VI. LONG-TERM CONCLUSIONS
 

El Salvador is a small country fairly densely populated. At the present time the
 

country isprimarily an agricultural society but it is attempting to industrialize.
 

Emphasis on industrialization has been primarily in small, high labor content manu­
facture and assembly, much of which is exported by air. This is unlikely to be a
 

long-term solution to the economic grovth problem since there are many other
 

countries developing tile same type of industry. With its close proximity to the
 

United States itwould appear that El Salvador should look for high labor content
 

products that also have a high transportation cost. If this approach isdeveloped,
 

then the movement of shipping containers between the ports and the population 
centers become very important and is likely to increase substantially.
 

The railway can offer significant advantages over the highway:
 

o 	By operating unit container trains from the port either to an inland customs 
yard or to the duty free industrial zone, itcan offer a service that cannot 
easily be performed by a truck. 

o 	 The railway being the largest single transportation company can offer single 
way bill from origin to destination in foreign countries. 

o 	 Reduce the investments needed for highway construction. 

o 	 Reduce congestion and highway damage. 

o 	 Can reduce congestion at the port. 

If the railway is efficient and has an aggressive marketing department, there 
appears to be a long-term role on at least two of the lines. With the possible 

exception of container handling equipment there appear to be no immediate equipment 

needs. 

The present need is for technical assistance in how to operate the railway effi­
ciently, agressive marketing arid developing a long-term plan. If at the end of the 

technical assistance period, the railway has demonstrated its ability to become a 

very efficient organization then investment in track, rolling stock, and workshop, 

equipment will be warranted. On the other hand, if there continues to be no market­
ing, ard the present inefficiencies continue, eventually the subsidy required will 
be so large that the government wil-I arbitrarily close the railway. 

Finally, the Santa Aria connection should not be undertaken without a comprehensive 

engineering analysis unless it can be justified on security grounds.
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VII. ANALYSIS OF LINES - SHORT TERM - TRAFFIC AND SECURITY 

A. Overall Problem
 

There is at present a determined effort to disrupt the economy of the country.
 
While the railway is not playing that important role, it is probably regarded
 

as an economic symbol and as such has been repeatedly attacked. There has,
 

however, not been a successful attack for six months.
 

As a result of the danger on the railway, the trains do not operate without
 

military permission and security. The military is only involved when the
 

trains operate and the size of force involved is:
 

San Salvador - Metapan 600 men 
San Salvador - Acajutla 200 men 
San Salvador - La Union 1,000 men 

Also as a result of the danger and erratic timetable for delivery the railway
 
has lost 50% of its freight business.
 

It ismore likely that if the railway were to close for the short term, it
 

would be very difficult to restart because squatters will'take over the land,
 
people will steal the materials and the very skilled labor force would be
 

lost. The recommendations as to a short-term plan must be addressed by line or
 

route.
 

B. San Salvador - Acajutla 

This line requires very limited protection, especially as a result of recent
 

military action, and should be operated without much change.
 

C. Son Salvador - Metapan
 

The railway is losing about 100,000 tons of traffic a year with a revenue of
 
"el.5 million as a result of being unable to operate a dependable service on
 

this line. In fact with good service and marketing this figure could probably
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be raised .to 175,000 tons and 
a revenue of e2.6 million. To operate this line
 
requires protection from 600 soldiers and there are two large bridges, the loss

of which could easily disrupt traffic for a long time (the last time w,i 32
 
months).
 

A solution to this problem would be the construction of the Santa Ana
connection. 
 While itwould be more expensive to operate, itcould operate more
 
reliably and would only require 200 soldiers for security.
 

The retirement of the river route should only be consid'ered after a more

detailed analysis has been made of the comparison between the two routes.
 

D. San Salvador - La Union
 

The line betw:een San Salvador and Cojutepeque can be operated without

security. 
While there is very little freight on this section, it is the most
 
promising urban passenger urban route. 
There appears to be no reason why this
 
passenger service could not be started as soon as 
possible.
 

Between San rliguel and La Union requires only 100 to 150 soldiers for security

(and then not always). Twenty percent of the traffic on this line is between
 

,these points and ifcotton instead of beirg trucked to Usulutan is trucked to

San liguel the railway could move about 25% of the total 
traffic on this line.

This could be even higher if cement going to San Miguel is transfered to trucks
 
at Cojutepeque.
 

If the remainder of the route isclosed for regular traffic (except the
 
occasional transfer of a locomotive from San Miguel to San Salvador for
 
maintenance once every three months), the results would be as follows:
 

o Security savings 900 men 
o Lost revenue 55,000 tons at 015 ton e825,000 

o Track maintenance savings -- track only
,maintained to basic minimlum to prevent
squatters and theft of material -- 153 km 
at e4,000/km instead of e12,500/km
(approximately 80 employees) savings e535,500 

DEV-']LOP.I}:NT AISSOCIATES, INC. 



o 	Elimination of approximately 50 additional
 
-personnel -- station staff, etc., saving 4600,000
 

The railway would actually be about e600,000 be.tter off. In the next 12 months 

there will be about 140 retirements on the railway so the displaced personnel 

can be transfered to other jobs. 

Since the future of this line depends heavily on the plans for the Port of
 

Cutuco, the complete abandonment of this line before a national transportation
 

policy is developed is not reconnended.
 

E. Passenger Services
 

There appears to be no logical reason to restart any passenger service
 

.especially in the short term when the service may be dangerous and unreliable.
 

The exception to this would be an urban service in the vicinity of San Salvador
 

which considaring the density of population could well be justifiable.
 

However, no significant investment (more than 75,000) should be made in this 

service without a detailed study of its overall impact and economics.
 

D.. ELOPMENT ASSOCIATS, INC. 
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VIII. SHORT-TERM CONCLUSIONS
 

By partly closing the La Union line the military will save about 900 men and the
 

railwqay will save about 500,000 per year. If the Santa Ana connection is built,
 

an additional 500 to 500 soldiers will be relieved of guard duty. This will reduce
 

the security needs by about 80%.
 

Unfortunately it is not possible to say if the Santa Ana connection is a sound 

economic source without additional analysis. The timetable of this alternative 

is: if inmediate urgent construction, about six months, or, if a detailed study 

were made, eight to nine months. Thus, it depends on the degree of urgency which 

alternative should be taken. If innediate construction is undertaken, however, the 

river line should not be abandoned, before a detailed comparison study is made. 

05 'uVlut.0o 

DEV'LOPMENT ASSOCIATES, INC. 

http:uVlut.0o


V 0 L U M E I
 

P U B L I C S E R V I C E S I N F R A S T R U C T U R E 

D A M A G E A S S E S S M E N T 

R E P .0 R T 

T A B L E S I N E N G L I S H I N U S $ 



TABLE I 

SUHMARY OF DIRECT COST. OF DAMAGES TO INSTALIATIONS OF PUBLIC SERVICE INFRASTRUCTURE (IN US$000).. 
DESCRI PTION 1 97 9 1 980 1 98 1 1 982 1 983 1 984 1 985 TOTAL 

ELECTRIC POWERNational Company 

ELECTRIC POWER DISTRIBUTION 

TELECOM MNICATIONS - AhtqEL -

-

1,228.2 

528.4 

763.0 

294.8 

1,446.2 

2,835.0 

1,885.2 

886.0 

4,036.4 

3,566.4 

1,027.0 

i 

3,151.8 

1,170.2 

23866.2 

5,449.2 

839.4 

324.8 

4,498.2 

803.2 

881,0 

20,733,6 

9,787.4 

7,959.6 
WATEP. SER.JICE - ANDA 

RAILROAD 

HIGhWAYS . NOP 

387.0 

-

44.4 

668,0 

2,582.4 

819.8 

248.0 

2,636.4 

27,282.6 

467,7 

2,900.8 

4,179.1 

3094 

2,334.8 

7,481.2 

113.5 

3,018.0 

1,105.6 

138,6 

279,2 

350.3 

2,332.2 

13,751.6 

51,263.0 

T 0 T A L 2,188.0 6,574.2 35,773.2 16,177.4 17,313.6 20,850.5 6,950.5 05,827.4 



SUXHARY OF INDIRECT 

DESCRIPTIO0N 

COSTS OF DAMAGES 

1979 

TO INSTALLATIONS 

1980 

TABLE 2 

OF PUBLIC SERVICE INFRASTRUCTURE ( 

1 98 1 1982 1983 

IN US$ 000) 

1984 1985 TOTAL 

ELECTRIC POWER NATIONAL COMEPANY 

ELECTRIC PO4ER DISTRIBUTION 

TELECOIDUTNICATIONS - ANTEL -

RAILROAD 

WATER SERVICE - ANDA -

HIGlrWAYS - HOP ­

1,261.8 

362.0 

73.6 

-

1,274.8 

(1,636.0) 

9,506.8 

1,064.8 

785.1 

363.2 

2,261.2 

12,194.4 

24,028.3 

2,026.8 

1,055.6 

.1.,375o6 

3,214.3 

17,459.2 

33,933.9 

3,234.4 

1,319.0 

1,306.4 

4,247.5 

36,858.1 

36,561.5 

2,959.1 

1,633.3 

189o2 

4,911.3 

51,378o4 

29,007.4 

3,519.1 

956.8 

357.6 

63827.1 

62,207.5 

33,245.8 

3,568.0 

1,031.5 

440.4 

12,200.2 

66:699.0 

167,545.5 

16,734.2 

6,854.9 

4,032.4 

34,936.4 

245,160.6 

TOTAL 1,336.2 26,175.5 49,159.8 80,899.3 97,632.8 1029875.5 117,184.9 475,264.0 



DES CR I PT 

SUMVARY 

1 0 N 

OF DIRECT COSTS OF DAMAGES 

1 979 

TABLE EPP 1 
TO INSTALLATIONS OF TiE ELECTRIC POWER 

1 980 1 98J 1 982 

SYSTEM (IN 

1 983 

US$ 000) 

1 984 1 985 TOTAI 

C EL 

CA E S S 

C L E S A 

CLES 

C L E A8 
C-L-A-

DEUS EM 

D E S S E M1 

1,228.2 

763.0 

277.1 

10.1 

NO 

7.6 

D I 

2,834.9 

528.1 

420,0 

E GT 

-
916.4 

20.8 

D A 

4,036.4 

1,009.1 

161.7 

GE S 

_ 
2,377.4 

18,2 

3,151.8 

894.6 

90.7 

SUF FER ED 

48.8 48 
110.0 

66.4 

5,449.2 

665.7 

135.2 

38.4 

4,498.2 

620.4 

47.2 

135.7 

20,733*5 

5,223.2 

864.9 

, 

3,585.5 

105.4 

TOTAL 1,228.2 -" 1,057.8 4,720.2 7,602.8 4,321.9 6,288.5 5,301.5 30,520.9 

Damages reported1986 CEL, DEUSE2 

500*8 

Damages to Feb.28/86 . 

l 31,021.7 

Damages to D .31, 1985 @ 2.50 = US$1.01 
Damages Jan. Feb.1986 @ € 5.00 = US$1.04 
TOTAL IN US ...... .. 

$ 30,520,9 

$ 500.8 

s- 31,021.7 



TABLE E. P. 2
 

SUJhMARY OF DIRECT COSTS OF DAMAGES TO IIISTALLATIONS OF CEL 1980-1985 (IN US$ 000)
 

DESCR I PT I 0N 
 1979 1980* 1 98 1 1982 
 1983 1984 1985 
 TOTAL 

I TOERS.AND STRUCTURES ­ 587.9 2,770.3 2,831.0 2,456.2 
 3,911.6 4,394.8 16,951.8
 

2. OTHER INSTALLATIONS 
 - 175o2 64.6 925.8 651.6 1,537.6 103.4 3,458.2
 

3. VEHICLES 
 - 279.6 * 44.0 . - 323.6
 

TOTAL - 763.1 2,834.9 4,036.4 3,151.8 5,449.2 4,498.2 20,733.6
 

TOWERS OF 115kv DAMAGED 
 - - 166 84 80 76 56 462
 

NUMBER OF ATTACKS - - 240 197 179 220 372 1,208
 

* Data from August 1980 

** Accumulated data upto December 2 1980 



TABLE E.P. 3 

SUIMARY OF DIRECT COSTS OF DAMAGES TO INSTALLATIONS OF CASS (IN US$ 000) 

D E S C R I P TI 0 N 1 9 7 9 (1) 1 9 8 0 1 9 8 1 1 9 8 2 1 9 8 3 1 9 8 4 1 9 8 5 T O T A L 

BUILDINGS AND INSTALLATIONS 
COST OF REPAIR 
 496.0 81,6 
 127.3 249,6 197o6 
 132,7 
 122.9 l407,7
COST OF RPLAMCEENT 
 707.5 169.0 392.3 624,4 
 696o8 390.4 
 485.4 3,465.8
 

TOTAL COST 1,203.5 250.6 
 519.,6 8740 
 894.4 523.1 608.3 
 4,873.5
 

HEAVY EQUIP 
.TCOST OF REPAIR - - - - - - -COST OF REPLXCEMENT 

135,6 
 1356
 
TOTAL COST 


135.6 ­ 1356
 
LICHT EQUIPME4T AND TOOLS 
COST OF REPAIR 
 4.8. 4.8 2.5 55.2 1.1. 12.0 80.4COST OF REPLACEMENT 20.0 20.0 ­ 76.0 . - 116.0 

TOTAL COST 
 24.8 
 24.8 
 2.5 131.2 ­ 1.1 12.0 196.4
 

OTHERS (*) 
COST OF REPAIR 

.
 
-COST OF REPLACElENT - 1.7 6.0 4.0 - 5.9 - 17.6 

TOTAL COST 
 - 1.7 6,O 4.0 - 5.9 17.6
 
GRAND TOTAL 1,228.3 277.1 
 528.1 1,009.2 894.4 
 665,7 
 620.3 5,223.1
 

(*) Includes US$ 94,200 of damages ccured on 11/17/78. This wa the first da a.
(**) Includes stolen portable radio , movable r3dIos, binocu~ars assaults and robbery to age cies.
 



SI-MARY OF DIRECT 

DESCRIPTION 

COSTS OF DA11AGES 

1979 

TO INSTALLATIONS 

1980 

TABLE E,P,.4 
OF CLESA - ELECTRIC LIG 

1981 1982 

COIPANY OF SANTA 

1983 

ANA -(IN US$000) 

1984 1985 TQ-AL 

INSTALLATIONS 420,000 74,000 120 000 - 614,000 

TPANSFORaIERS 

STEEL AND CONCRETE POSTS 

STREET LAWPS 

8,312 

" 

1,800 

803505 

7,200. 

-

83,473 

7,228 

-

14,524 

720 

-

40,530 

6,620 

-

227,344 

21 .768 

1,80 

TOTAL 110,112 420,000 161,705 90,701 135,244 47,150 864,912. 



5 

ELECTRIC DISTRIBUTOR OF USULUEAN, MIXED ECONOMY SOCIATY - DIRECT COST OF DAMAGE (IN US$) 

S MRMARY OF TABLE No.1 

ACTUAL COSTS COST OF REPAIR
TRANSFORMERS 

216.800 
 25.588


SUE-STATIONS 

420.000 
 . 

ELECTRIC SYSTEM (TOTAL DESTRUCTION) 
 2,439.600 
 307.400 

BROKEN LINES 


6.320 
 3.830 

RECLOS ER 


49.400 
 13.200 

CONSTRUCT IONS 

40.000 40.000 
CAPACITATORS 


4.000 
 400 


POSTS 
30.540 
 -
CABLES (LOST FROM LINES) 

2.286 
 . 

CIRCUIT BREAKER 
1.200 -

INSULATORS 

640 -

LIGHTING CONDUCTOR 
540 -

3,211.326 
 390.418 


1 9 8 0 6.200 
 1o380
1 9 8 1 
 870.200 
 46.200 

1 9 8 2 
 2,074.200 
 303.160 

1 9 8 3 
 82.880 
 27.150 

1 9 8 4 
 32.086 
 6.372 

1 9 8 5 
 130.180 
 5.556 

1 98 6 
 15.580 
 600 


3,211.326 
 390.418 


TABLE E.P. 

TOTAIZ 

242.388
 

420.00u
 

2,747.000
 

10.150
 

62.600
 

80.000 

4.400
 

30.540
 

2.286
 

1.200
 

640
 

540 

3,601.744
 

7.580
 
916.400
 

2,377.360
 

1110.030
 

38.458
 

135.736
 

16.180
 

3,601.744
 



STRUCUF:E, DA?1;GED 
OTT ECUiFNENT 

I MJNPHASE 
TRANSFRNER 
OF 37.5 KVA 

1 	 I1ONlPHASE 
TRANSFORMER 
OF 37.5 KVA 

I IO-'HaE 
TRANSF R;IER 

OF 37.5 KVA
 

I 	 rNONPHASE 
TPNM13FORMER 

OF 37.5 KVA 

TABLE E.P.-6 

ELECTRIC LIMUT CC.MPANY OF rMiHUACP, A.S. 

DIRECT COST OF WiflAGES IN U.S. DOLLARS 

DATE OF ACTUAL BASES OF COTS OF FINAL 
OCCURRECE COST ACTUAL COST REPAIR CONDITION 

JRE/83 $2,000.00 COST OF I',N- REPLACED 
REPLACE REPAIRABLE 

JUJE/83 $2,000.00 REPLACED $200.00 REPAIRED 
COST IN SERVICE 

JJ.LE/83 $2,000.00 REPLACED $200.00 REPAIRED 
COST IN SERVICE. 

JUNE/83 $2,000.00 REPLACED $200.00 REPAIRED 
COST IN SERVICE 

CONSIDERATIONS
 

IT iAS REPLACED BY
 
A NEW ONE FOR BEING
 

IRREPARABLE
 

TOTAL OF EVENT 
$2,200.00 

TOTAL OF EVENT 
$2,200.00 

TOTAL OF EVENT
 
$2,200.00
 

http:2,200.00
http:2,200.00
http:2,200.00
http:2,000.00
http:2,000.00
http:2,000.00


TABLE E.P. 7 

D E S C RI P T 1 0 N 

SUNIIARY OF UIRECT COST 

1 9 7 9 

OF DAMAGES TO INSTALLATIONS OF DESSaX -SEENSUNTEPEQUE. (IN US$ 000) 

1 9 80 1 9 8 i 1 9 8 2 1 9 8 3 1 9 8 4 1 9 8 5 T 0 T A 

CONCRETE AND WOOD POSTS - - 5,246.8 2,428.8 5,124.8 - 12,800.4 

TRANSFORMERS " " 9,440,0 4,720.0 28,400.0 -42,560.0 

OTHER ELECTRICAL EQUIPMEhT - - 6,073.2 11,051,2 32,835.2 .49959.6 

TOTAL 20,760.0 18,200.0 66,360.0 05,320.0 



TABLE E.P. 8 

ELECTRIC POWER - GENERATION, TRANSMISSION, DISTRIBUTION - INDIRECT COSTS OF CIVIL VIOLENCE (IN bS$000) 

DESC R I PT I ON 1979 1980 1981 1982 1983 1984 1985 TOTP 

CEL 

ELECTRIC LIGHT POWNER - SONSONATE 

ELECTRIC LIGHT POWER - AHUCHAPAN 

C L E S A - SANTA ANA 

C A E S S - SAN SALVADOR 

ELECTRIC LIGHT POWER-SENSUNTEPmUE 

D E U S E M - USULUTAN 

1,261.8 

. 

73.2 

44.9 

242.0 

-

1.9 

9,506.8 

-

59.8 

68.9 

765.9 

-

170.2 

24,028.3 

58.3 

54.3 

157.8 

1,51907 

9.0 

227.7 

33,933.9 

58.1 

34.3 

550.5 

1,768.3 

10.7 

812o5 

36,561.5 

60,4 

48.9 

608.7 

1,775.3 

11.9 

453.8 

29,007.4 

341.0 

117.2 

749.1 

1,988.7 

13.3 

309.9 

33,245.8 

247.1 

57.0 

804.5 

1,716.5 

15.2 

727.6 

167,545.5 

7649 

444.7 

2,984.4 

9,776.4 

60,1 

2,703.6 

TOTAL 1,623.8 10,571.6 26,055.1 37,168.3 39,520.5 32,526.6 36,813.7 184,279.6 



TABLE EoP*, 9 

EXECUTIVE HYDROELECTRIC CO1MISSION OF LEIPA RIVER - C E L -


TABLE 2 PART II - INDIRECT COST OF DAMIAGES TO INSTALLATIONS INCLUDED IN BUDGET (IN US$ 000) 

CONSIDERED DAMAGES [ 9 7 9 19 8 0 19 8 1 1 9 8 2 1 9 8 3 1 9 8 4 1 9 8 5 T 0 T AL
 

a. INCOME NOT RECEIVED 
 -
 6,646.0 16,000.0 23,200.0 
 26,240.0 16,360.0 
 13,920.0 102,360.0

b. ENERGY COST -FOSSIL PRODUCTS- 335.8 
 1,016.9 4,635.9 
 6,528.7 5,098.4 
 5,863.1 10,709.6 34,188.4

c. SECURITY - PERSONNEL 51.5 207.8 575.2 927.5 
 1,296.5 1,627.0 2,039.4 
 6,724.9
d. SECURITY - INPUT 
 29.8 98.0 
 162,5 231.3 
 585.8 428.0 
 649,8 2,185.2
e. SERVICE RESTAURATION 402.6 825,1 1,612.5 1,871.0 1,853.6 2,438.8 
 3,104.3 12,109.9

f. OVERTIlME 
 6.7 41.6 60.7 
 102.8 80.7 
 2.2 
 5.9 300,6
g. PERSONNEL TRAINING 

- - - - -h. ADDITIONAL AIR TRANSPORTATION C. ­ - 77o7 87,0 
 81.0 136.3 382,6
i. ADDITIOMXL LAND TPANSPORTATION C. - ­ " 
 " 
 - . ­ -
J. ADDITIONAL HFAVY EQUWIPMENT COST - - 171.0 63,5 4.0 4.1 100.8 343.4
k. ADDITIONAL LIGHT EQUIPMENT COST .. 
 - 91.2 
 12.0 103,2 206.4

1. IN D MNIZATIONS - INSURNCE 1.2 8.8 
 5,2 1.2 
 1.2 3.2 
 2.0 22,8
m. SPECIAL SERVICES 434.3 668.6 
 805.3 930.3 1,221.1 2,187.3 2,474.3 8,721.2
 

T 0 T A L 1,261.8 9,506.8 
 24,028.3 33,933.9 
 36, 561.5 29,007.4 
 33,245.8 167,545.5
 



TABLE E.P.-10 

a. 

CALENDAR YEAR 

CONSIDERED D.AMAGES 

INCOME NOT RECEIVED 

LNDIRECT 

DEC. 31 

1 9 7 9 

20.7 

COST OF DAMAGES 

DEC. 31 

1 9 8 0 

38,7 

TO C INCLUDED IN BUDGET (IN US$000) 

DEC.31 DEC. 31 DEC. 31 

DEC,~~~~~ 311 9 8 1 1 9 8 2 1 9 8 3 

52.3 449.4 454.8 

DEC. 31 

E,3 
1 9 8 4 

574.4 

DEC. 31 

8E,3E,3 
1985 

606.8 

CONSIDERATIONS 

Stop of produc­

b. SECURITY- PERSONNEL 

tioh, energy 
ra tioning. 

c. SECURITY - INSTALLATIONS 

d. PERSONNEL INCREASE 

e. OERTIME 

6.0 

1.2 

6.0 

1.8 

7.2 

67,2 

2.2 

7.2 

43.2 

2,7 

11.2 

86.4 

3,4 

12.0 

99.6 

4.6 

12.0 

144.4 

6.3 

Militar protect: 

to installation: 

Maintain job 
plant personnel, 

Extra payments 

for attention tc 

f. PERSONNEL TRALNING damage s. 

g. ADDITIONAL 
COST AIR TRANSPORTATION 

h. ADDITIOINL LAND TRANSPORTATION---

COST 

. ADDITIOL ERGY COSTcone(ELECTRIC, COHBUSTIBLE, ETC.) 

j. ADDITIC ILA HEAVY EQUIPMENT COST 
k. ADDITIONAL LIGHT EQUIPIENT COST 

2.5 

0.6 

11.4 

2.8 

1.1 

17.0 

3.0 

1.4 

22.6 

3.4 

16.8 

25.6 

3.8 

18.0 

28.6 

4.3 

20.8 

30.7 

6.5 

23.3 

32.4 

Additional petro 

Payment to sup. 

plyer company fo: 
production stoppi 

Vehicles, parts, 
and work equip­

ment 



TABLE E.P.-.11 

a. 

b. 

CALENDAR YEAR 

CONSIDERED DAMAGES 

INCOME NOT RECEIVED 

SECURITY - PERSONNEL 

INDIRECT COSTS 

DEC. 31 

1 9 7 9 

-

-

OF DAMAGES CAUSED 

DEC. 31 

1 9 8 0 

BY ELECTRIC 

DEC. 31 

1 9 8 1 

163,908.0 

ENERGY CUTS IN 

DEC. 31 

1982 

96,400.0 

SUPPLY (IN US$000) 

DEC. 31 

1983 

188,945.2 

DEC. 31 

1 9 8 4 

235,049.2 

DEC. 31 

1 9 8 5 

507,181.2 

T 0 T AL 

1,191,483.6 

c. 

d. 

SECURITY - INSTALLATIONS 

PERSONNEL INCREASE 

-

-

. 

- -

-

- - -

e. OVERTIME 

fo PERSONNEL TRAINING 

- - 33,501.2 65,570.0 60,962.8 93,620.0 153,849,2 407,503.2 

- - -
g. ADDITIONAL LAND TRANSPORTATION 

COST 

h. ADDITIONAL ENERGY COST(ELECTRIC, COMBUSTIBLE, ETC.) 

i. ADDITIONAL HEAVY EQUIPMENT COST 

* ADDITIONAL LIGHT EQUIPMENT COST 

.ND--VITIES AND INSURANCES 

7,200.0 12,000.0 

-

12,000.0 

2,000.0 

1,800.0 

"-

12,000.0 

2,000.0 

1,800.0 

16,800.0 

22,000.0 

1,800.0 

12,000.0 

8,000.0 

1,800.0 

2,400.0 

9,600.0 

-

1,800.0 

2,400.0 

81,600.0 

34,000.0 

9,000.0 

TOTAL 



TABLE EeP. 12 

ELECTRIC LIGHT COMPANY OF AHUACHAPAN, S.A. 

(IN US$000) 

DETAIL 1 9 7 9 1 9 8 0 1 9 8 1 1 9 8 2 1 9 8 3 1 9 8 4 1 9 8 5 

a) INCOME NOT RECEIVED 71,432.8 55,460.8 44,029.6 14,941.2 31,101.2 92,305.2 21,769.6 

b) COST INCREASES FROM 
CLOSED ATEHUESIA PLANT 
(OWN GENERATION) 1,775.6 4,306.0 10,284.0 19,337.2 17,838.4 24,856.0 35,235.2 

T 0 T A L 73,208.4 59,766.8 54,313.6 34,278.4 48,939.6 117,161.2 57,004.8 



CA11,NMAR. Y-A 

CONSIDERED DAMAGES 

a. INCOME NOT RECEIVED 

b. SECURITY - PERSONNEL 

Table-2 

ELECTRIC DISTRIBUTOR OF SENSU-TEPEQUE - MIXED ECONOMY SOCIATY 

INDIRECT COSTS OF INSTITUTIONAL DAMAGES, INCLUDED IN BUDGET (IN US$000) 

TWE 

1 9 7 9 1 9 8 0 1 9 8 9 8 2 19831 

- - 5,840.0 6,560.0 7,&60,0 

- -

9 8 4 

8,760oO 

TABLE EeP 

1 9 8 5 

9,920.0 

13 

c. SECURITY - INSTALLATIONS -
-­

d. PERSONNEL INCREASE 

e. OVERTIME 

f. PERSONNEL TRAINING 

,2,152.0 

393,4 

2,960.0 

421.7 

3,400.0 

377,8 

3,400.0 

403.7 

3,920.0 

417.0 

- -

g. ADDITIONAL AIp. TRANSPORTATION COST a 

ho ADDITIONAL LAND TRANSPORTATION COST - 658.5 784.4 700.4 738.0 959.2 
Lo ADDITIGZAL ENERGY COST 

(ELECTRIC, COMBUSTIBLES ETC.) 
I, ADDITIONAL HEAVY EQUIPMENT COST 

:. ADDITIONAL LIaIT EQUIPMENT COST 

-. INDEMNITIES AND INSURANCES 

w-

a 

a 

a 

a 

a 

a 
-a. 

i. OTHERS 

TOTAL 
99043.9 10,726.1 11,938.2 13,301.7 15,216.2 



ELECTRIC 

TABLE E.P. 14 

DISTRIBUTrOR OF UsULUTAN, MIXED ECONOMY SOCIATY 

RECONSTRUCTION OF BASIC INFaSTRUCTURE (IN tTS3) 

1 9 87 1988 1989 TOTAL 

REPAIR COST 

DEFFERED INVESTMENTS 

SERVICE RESTORATION COST 

81,336.8 

791,040.0 

750,363.2 

78,083.6 

825,440.0 

720,348.8 

74,330.0 

859,840.0 

690,334.4-

234,250.4 

2,476,320.0 

2,161,046.4 

Average 1980-1985 

257., 20% and 15% 
Calculation Based year 

1985 15%, 20% and 15% 

Average 1980-1985 
25%, 15% and 20% 

T 0 T A'L 1,622,740.0 1,623,872.4 1,625,004.4 4,871,616.8 



TABLE E.P. 15 

ELECTRIC LIGHT COMPANY OF AHUACLAPAN, S.A. 

INDIRECT COSTS OF PRINCIPAL CLIENTS CAUSED BY ELECTRIC 
ENERGY SUSPENSION IN US DOLLARS 

DIE TAIL 

INCOMEINOT RECEIVED 

19 792.4 

27,722.4 

1 9. 

103,389.2 

. 81 

.139660.0 

16982 

6,004.8 

169483 

16,410.0 

19,84 

113,054.4 

1985. 

116,856.0 

T7TAL 

397,096.8 



• :jc.,,.':C9,1,.t-r-,r 

I.rr!-J I 

C0:lIlssig.J 

R 

FINANCIAL 

OF 

NEEDS 

BASIC 

FOR RECONSTRUCTION 

INFRASTRUCTURE 
T~TrL E . -: , 

1-" "lfl FY-P':: r.. 

LT. 

TO4l 

; 

1987 

Li1 EM 

2 7,94.4 
~ . -- 24,318.6. 

12. 4.'? 13.3-45.8 

19-3 1 

LM EI L?1 

6.U1,3 7,72.8 4,275. 
1,07.4 S.; 1. 4 ,4,4. -

4 7 4 1. 1-.5 

12,926.8 39.882.0 34,449.5 

(IN US$000) 
1 

" 
'0 

El L-

8,416. 4.5/.1. 1 

2,,254. 6,-72.7 

61,38.0. 73,234.8 

iwi 

Ei. LM EM 

7.'- 5, 2 .'-.-4 7,640. 

P7.0?7.? 67_0:.6 62,640.4 

90,'32.7 73,733.1 70,281.3 

1992 

Li EM LI 

-4.4 0.0 0.) . 

20,"13.0 15,C&3 .oo"' C, , 

20,913.0 15,965.0 28110.2 

6 

o 

1;ES ths; 

L, 

. 

:72.0 

7.-

211, ,7.9 

T 

47.$ 

4,7 

57 477. 

YL !'Oll FEESCJRCES, 

rYTFtt, . rp~r,.;cci73 mEED t. ,-47. 3
.?,345.8 

9,107.4 

3,81,.4 39,: $2.0 

29,484.2 

4,965.2 61,,:360. 

68,673.7 

4,161.1 '0,232.7 

67,832.6 

5,929.4 70,281.3 

20,913.0 

0.0 13,65.0 

1.5,98$7.o 

I,123.2 311.. 

0. 1 5 

3 . 

.7. 

1 

TOTAL 12,8F47.9 33, 345.8 12,926.8 39,882.0 34.44'.5 
, ,,., 

61, 60.-
o ., •o 

73,214. P 90,232.7 
, .... 

73,762.1 70,281.3 20.913.0 15,63.0 2-.3,liV. 2 311,567.8 = 539.677. 



ELECTRIC DISTRIBUTOR 

TABLE EP, 17 

OF USULUTAN, MIXED ECONOMY SOCIATY 

LOCATION AND IDENTIFICATION 

* AGRICULT-M1 - Different Areas 

f.DUSTRY (PROASAL-
b3ULUTAN 

COTTON INDUSTRY - USULUTAN 

°CATTLE AND DIARY PRODUCTS31 
Different Areas 

FISH INDUSTRY - EL TRIUNFO PORT -

* "PANELA" PRODUCTION (*)-
EL VOLCAN VILLAGE 

CALIFORNIA - EL VOLCAN VILLAGE . 

WOOD INDUSTRYSAN JUAN DEL (OZO 

,RADE - Different Areas -

-

INDIPECT COSTS SUFFERED BY 
1 979 I 9 8 0 1 9 8 1 

- - 1,000,000 

-MUFACTURING220000 

- 260,000 

, 039318,000 

- 1,120,000 

-

-

" - 238,000
SRESDENTIAL- 120,000 

CLIENITS 

1 9 8 2 

1,500,000 

192,000 

212,000 

$ 094392,000 

1,:100,000 

920,000 

1,100,000 

314,000 
180,000 

1 9 8 3 

1,400,000 

236,000 

245,200 

1,160,000 

-

"2 

. 

520,000 
220,000 

1 9 8 4 

-

7,800 

10,000 

-

62,000 

-

-

1 9 8 5 

1,940,000 

302,400 

366,000 

0 0940,000 

1,200,000 

220,000 
0 

1,520,000 

-

790,000 
300,000 

TOTAL " 3,276,000 5,810,000 3,781,200 79,800 7,578,400 

(*) ASA CANDY 



A!ITEL CHART I 

NATIONAL AEINISTRACION OF TELECONRIJNICATIONS 

SUIJ.MARY OF DIRECT COST OF DAMAGES TO INSTALLATIONS OF ANTEL FOR TERRORIST ACTIONS (IN US $ 000)
 

DESCRIPTION 
 1979 1980 
 1981 19.82 1983 
 1984 1985 
 TOTAl
 

1. BUILDINGS AND INSTALLATIONS 497S445.2 
 1$113,652.8 839,522.4 
 834,425.6 2,663,506.0 
 310,868.8 711,484.0 6,970,904.8
 
2. HEAVY EQUIPMENT 
 - 290,000.0 
 . 160,856.0 128$200,0 - 120,000.0 699,056.0 
3. LIGIT EQUIPIEN=T 17,200.0 30,187.2 34,026,4 19,200.0 40,000,0 
 13,299.2 38.400.0 
 192,312.8
 
4. OTHERS 
 13,752.0 12,392.8 
 12,395.2 12,392.8 
 34,480.0 
 600.0 11,000.0 97,012.8
 

TOTAL 528,397.2 1,446,232.8 
 885,944.0 1J026,874.4 2,866,186.0 324,768.0 
 880,884.0 7,959,286.4
 

-.... . ' 
 ,. .. .
-, 
 . - f.. 



ANTEL CHART II 

DESCRI 

SU 

PTION 

I4ARY OF DIRECT COST OF DAMAGES TO 

1979 1980 

INSTALLATIONS 

1981 

OF ANTEL FOR 

1982 

TERRORIST ACTIONS 

1983 

(IN US$000) 

1984 1985 T.TAL 

1. BUILDINGS AND DISTALLATIONS 
1.1 BUILDINGS 
1.2 FURNITURE AND EQUIPMENT 
1.3 COI-ZRMXTOR 
1.4 CLOSETS 
1.5 CABLE SWAGE 
1.6 TELEPHONE LINES 
1.7 BOOSTER STATIONS 
1.8 TELEPHONE PLANT 
1.9 TELEPRINTER 

1.10 CONNECTING CABLES 
lo11 IIISCELANEOUS 

SUB-TOTAL 

2. HEAVY _Ur-NT 
2.1 HEAVY VEHICLES 
2.2 GENERATOR MOTORS 
2.3 BATTERY BANKS 

SUB-TOTAL 

3. LIGHT UIPHENT 
3.1 LIGHT VEHICLES 

SUB-TOTAL 

- 387,040.0 
- 324,960.0 

9,848.0 68,936.0 
- 12,000.0 
- -

469,010.4 163,537.2 
- 80,000.0 
.400,000.0 

- -

14,868.8 29,743.6 
3,718.0 7,436.0 

497,445.2 1,113,652.8 

" 

- 290,000.0 

- 290,000.0 

17,200.0 30,187.2 

17,200.0 30,187.2 

153,600.0 
178,400.0 
88,632.0 

192,000.0 
-

189,710.8 
-

-

29,743.6 
7,436.0 

839,522.4 

-
-

34,026.4 

34,026.4 

58,907.6 
62,000.0 
59,088.0 

248,000,0 
154,000.0 
63,250.4 
152,000.0 

-

29,743.6 
7,436.0 

834,425.6 

57,056.0 
03,800.0 

-

160,856.0 

19,200.0 

19,200.0 

125,400.0 
152,600.0 
59,088.0 
48,000.0 

-

75,900.4 
1,798,800.0 

4 
. 
3,717.6 

2,663,506.0 

. -
128,200.0 

-

128,200.0 

40,000.0 

40,000.0 

11,400.0 
21,800.0 
20,096.0 
60,000.0 
-
177,100.8 

1,600.0 
-

4,000.0 
14,872.0 
-

310,868.8 

-

13,299.2 

13,299.2 

121,040.0 
78,520.0 
20,912.0 
36,000.0 
-

126,500.0. 
328,5116 

-

-
-

-

711,184.0 

-
88,000.0 
32,000.0 

120,000.0 

38,400.0 

38,.400.0 

857,387.6 
858,280,0 
326,600.0 
596.000.0 
15!.,0u:.0 

1,265,010.0 
2,360,911.6 

400,00.0 
4,009.0 

318,971.6 
2?,7.3.6 

6,970,904.8 

57,056.0 
320,000.0 
322.000.0 

699,056.0 

192.312.8 

192,312.8 

4. OTHERS 
4.1 TELEPHONE EQUIPMENT 
4.2 POSTS 
4.3 PUBLIC TELEPHONES 

SUB-TOTAL 

.1,360.0 
7,436.0 
4,956.0 

13.752.0 

. 
7,436.0 
4,956.8 

12,392.8 

-
7,436.0 
6,959.2 

12,395.2 

.-
7,636.0 
4,956.8 

12839-. 

2,000.0 
32,A80.0 

3,480,0 

-
2,000.0 

2,000.0 

-
600.0 

600.0 

1,360.0 
34,3.4.0 
52,303.3 

8R0. 2.8. 

GRAND-TOTAL 528,397.2 1,446,232.8 885,944.0 11,026;874.4 2,866,186.0 326,168.0 870,434.0 7,950,2F6.4 



3.5-

A.N. T..L. 
DAMAGE TO INFRASTRUCTURE (1979-1985) 

3.. 

2.5­

$,2,866,182 

2­

11,446,211 

I 
0.5­

528,397/ 

/F/ 

$88,694 

$1,026,874 

$324, 768 
$8Vi0,88 

1979 1980 1981 1982 

YEARS 

1983 1984 1985 



INDIRECTr COSTS OF CIVIL VIOLENCE 
ANTEL CHART III 

NATIONAL ADMINISTRATION OF TELECONIRRTNITIOITS - ANTEL . (IN US$000) 

a. 
b. 

COSTS ICURAE 

LOST REVENUTES 
SECUJRITY_ - PERSONNEL 

19-79 

35a2 
-

. 

1980 

1,68.0 

1981 

9,580. 8 

1982 

17,515.2 
-2 

1983 

24,882.0 

1984 

29336.8 

1985 

38,802.8 

TOTAL 

121,532.8 

c. SECURITY - INSTALLATIONS 
-2. 

d- ADDITIONAL PERSONNEL 

e OVERTIME 

f. SPECIAL TRAfNIN COST 

h. AR TRANSPORT 

-i ADDITIONAL ENERGY, FUEL=, 

j. HEAVY EQUIPMN T 

ETC. 

.16,476.0 

DR1,600.0 

5,101.6 

237,911.2 

180,663.2 

44,522.0 

416.4 

686.0 

66,593.2 

336,866.4 

270,994.8 

51,594.2 

624.4 

1,029,2 

2,400.0 

85,202.8 

75,822.4 

361,326.4 

61,264.0 

832.0 

1,548.0 

3,200.0 

109,981.6 

594,778.0 

451,658.0 

50,602.8 

1,040.4 

15,223.2 

4,000.0 

1349612.8 

356,866.0 

270,994.8 

32,553.6 

624.4 

7,184.8 

2,400*0 

80,718.8 

356,866.0 

270,99&8, 

31,,173.6 

624.4 

7,720.8 

2,400.0 

83,638.4 

1,979,110.0 

1,806,632.0 

291.IL1.2 

4,162.0 

33,392.0 

16%O.O 

-563,849.2 

866­
k. LIGHT EQUIPMENT 

" 1. INSURANCE 

m, OTHERS 

- INDEMNITIES 
48,800.0 

3,203.2 

174,800.0 

76,223.6 

160,200.0 

117,103.2 

96,800.0 

190,670,0 

52,396.0 

304,086.8 

-

602840,0 

115,294,0 

-

77,520.0 

158,776.8 

671,356.0 

965,357.6 

T 0 T A L 73,616.0 785,097.6 1,055,550.8 918,959.6 1,633,280.0 956,811.2 1,031,517.6 ,454.832.8 



ANTEL CHART IV 

DESCRIPTION 

NATIONAL ADMINISTRATION OF TELECOMMUNICATIONS 

FINANCIAL NEEDS 

RECONSTRUCTION OF. P.SIC INFR4STRUCTURE (IN US$)I_ 

1 r 87 1988 1989 TOTAL 

DAMAGES RESTAUPATION 

DI-FERED APPLICATIONS 

SERVICE RESTAURATION 

6,110,720.0 

400,000.0 

1,848,600.0 

-

100,000.0 

-

20,000,000.0 

6,110,720.0 

20,600,000.0 

1.848,600.0 

T 0 T A L 8,359,320.0 400;000.0 20,000,000.0 28,759,320.0 

NOTES 

i/ The rate used in this table is US$1.- = t2.50 according to note No.3513 

dated November 15, 1985. Necessary financing for the equipment was requested 

at the prevailing rate at that time.­

2/ The differed expansions relate to project IV.­



DESCRIPTION 

ANDA CH PJr I 

NATIONAL ADMINISTPATION*OF AQUEDUCTS AND SEWACES 

SUMMARY OF DIRECT COST OF DAMAGES To INSTALLATIONS OF 1979 - 1985 (IN US$ 000) 

1 979 1 980 1 98 1 1 982 1 983 1 984 1 985 TOTAL 

I- BUILDINGS AND INSTALLATIONS 

2. HEAVY EQUIPMNT 

3. LIGHT EQUIPMET AND TOOLS 

4. OTHERS 

1,760.3 

336,231.6 

11,096,4 

37,968.0 

42,744.8 

26,000.0 

599,260.4 

-

102,090.8 

-

145,827.6 

-

157,256.4 

38,400.0 

272,064.0 

i8,269.6 

60,000.0 

226,576.0 

1 42558,0 

26,724.8 

-

86,776.0 

-

69,024.0 

-

45,498.0 

24,118.4 

4171871.2 

460,631.6 

1387,098.4 

669614,4 

387,056.8 668,005.2 247,918,4 467.720.4 309,403.6 113,500.8 138,640.4 2332,2-5.6 



ANDA CHART II 

SUMARY OF INDIRECT COST OF DAMAGES TO INSTALLATIONS OF ANDA INCLUDED IN BUDGET (IN US$ 000) 

D E SC R I PTI ON 1979 1980 198 1 19.82 1983 1984 1985 T OT A L 

1. INCOME NOT RECEIVED 
2. SECURITY - PERSONEL 
3. SECURITY - INSTALLATIONS 
4. PERSOtNEL INCREASE 
5. OVERTIME 
6. ADDITIONAL TPANSPORTATION COST 
7. ADDITIONAL E'ER'f COST 
8. ADDITIONAL H aNVY FQUPUENT COST 
9. INDF-";ITIES - INSTURANCES 
WQ. CLAIM YNDEXNITIES 

11. OTHERS 
12. INTERESTS FOR DELAY - NOT PAID 
13. SERVICES NOT BILLED 
14, ADDITIONAL WORK 
15. COSTS FOR DELAY 
16. PROTECTION WORK 
17. FALLEN SALARIES 

536.4 
-
-

35.4 
7.4 
1,7 

190o7 
-

88.1 
-

21.2 
-
-

385o8 
1.6 
6.5 _. 

972.3 
4.1 
8.4 

38.0 
28.6 
19.9 

190.7 
-

132.8 
3.7 

21.2 
-

-

-
625.9 

2.0 
213.5 

1,407.7 
11.4 
16.1 
39.4 
37.9 
24.0 

501.0 
-

139.0 
3.9 

21.7 
-

3.0 
-

830.0 
2.6 

176.6 

1,942.3 
21.6 
26.4 
38.7 
52.1 
32.9 

515.2 
-

172.6 
2.9 

21.7 
18.2 
3.5 

40.0 
1,186.6 

3.0 
169.7 

1,990.4 
24.1 

197.7 
32.0 
80.0 
35.0 

458.3 
-

233.8 
-

21.7 
350.2 
33.7 
-

1,261.0 
10.6 

182.9 

2,567.8 
25.1 

334.3 
24.4 
89.4 
47.4 

423.8 
-

266.4 
-

21.7 
1,149.0 

48,9 
-

1,647.8 
4.0 

177.0 

4,164.2 
21.8 

335.3 
3.9 

103.3 
43.8 

594.8 
200.0 

392.9 
-

22.4 
1,272.2 

70.0 
-

2,8a7.9 
4.0 

2.115.Q 

13,581.1 
Ii., 
9i3.2 
211.8 
398.7 
209.7 

2.37,.5 
200.0 

1.425.6 
10.5 

151.6 
2,789.6 

159.1 
-0.0 

8,783.0 
27.8 

3,042.1 

TOTALS 1,274.8 2,261.1 3,214.3 4,247.4 4,911.4 6,827.0 12,200.4 345936.4 



ANDA CHART III 

NATIONAL ADMINISTRATION OF AQUEDUCTS AND SEWAGE 

FINANCIAL REOUIRXEMTS 

RECONSTRUCTION OF DANACED INFRASTRUCTURE (IN US$000) 

DESCRIPTION 1 987 1988 1989 TOTAL 

a) DAMAGE RESTORATION 148,866.8 148,866.8 148,866.8 446,600.4 

b) PLANNED EXPANSION 20,000.0 20,000.0 20,000.0 60,000.0 

c) SERVICES RESTORATION 1,590,847.2 1,534,847.2 1,554,8L7.2 4,700,541.6 

T 0 T A L 1,759,714.0 1,723,714.0 1,723,714.0 5,207,142.0 

ANDA RESOURCES . 

FINANCIAL NEEDS 1,759,714.0 1,723,714.0 19723,714.0 5,207,142.0 



ANDA CHART IV
 

NATIONAL ADMINISTRATION OF AQUEDUCTS AND SEWAGES 

DELAYED PAYMENTS OF CENTRAL GOVERINMENT . AUTONOMOUS INSTITUTIONS AND MUNICIPALITIES 

PERIODS C 1979 - 1985 ) 
SEC-TOR 

YEAR S CENTRAL GOVERNMENT AUTONOMOUS INSTITUTIONS MUNICIPAL TOWN HALLS 

1 9 7 9 US$ 19,657.31 US$ 5,534.42 US$ 329,964.31 

1 9 8 0 " 24,253.54 " 6,081.38 " 512,498.18 

1 9 8 1 13,976.65 " 35,078.64 i 644,997.41 

1 9 8 2 " 352,472.34 It 80,451.34 567,442.99 

1 9 8 3 " 430,133.40 " 94,058.88 " 564,864.62 

1 9 8 4 783,845.44 88,750.99 554,601.99 

1 9 8 5 " 1,361,320.80 " 451,044.32 t 713,356.38 

T 0 T A L US$ 2,985,659.48 US$ 760,999.97 
 US$ 3,887,725.88
 

http:3,887,725.88
http:760,999.97
http:2,985,659.48


1980 

ANDA 513 

DUA 6,689 

CAMINOS 3,540 

MAG 2,858 

Private Sector 


DIDECO 


CEL 


ORE/ADM 41'0 


TOTAL 14,000 


TABLE A-8
 
AID PROJECT No. 519-0256
PUBLIC SECTOR EMPLOYMENT GENERATION
 

YEARLY INVESTMENT BY IMPLEr'ZNTING AGENCY
 
(In U.S.SO00)
 

1981 1982 1983 1984 

478 1,973 2,960 4,950.60 

5,970 9,110 2,300 2,400 

3,155 6,064 7,200 6,940 

3,517 5,300 4,360 4,360 

310 553 
 480 400 


13,430 23,000 17,300 
 19,050.60 


1985 


3,360 


1,200 


8,680 


1,520 


240 


600 


3,160 


2,160 


21,220 


TOTAL
 

14,234.6
 

27,660.0
 

35,579.0
 

21,915.0
 

240.0
 

600.0
 

3,160.0
 

4,303.0
 

107,700.6
 

http:19,050.60


A - 1INISTRY OF PUBLIC WOFR 

SUM-RY OF DIRECT COSTS (IN US$000) 
DE SCR I PT I 0N 1979 1980 1981 1982 1983 1984 1985 TOTAL 

A- PUBLIC WORK 

A-1 ROADS AND HIGM-AYS 

A-2 BRIDGES 

A-3 D U A 

34.2 

-

10.2 

88.1 

482.1 

15498 

42.0 

27,160.4. 

33.3 

360.8 

3,665.0 

138.7 

124,4 

7,270.4 

86.4 

703.3 

10,340.0 

. 

217.2 

-

59.2 

1,570.0 

48,917.9 

1482.6 
A-4 C I G ­ Geotech.Invest.Center - 62.0 23.7 0,2 . 3.1 12.6 101.6 
A-5 I N G - Nation.Geo.Tnstitution - 28,8 23.2 14e4 . - - 66.4 
A-6 PLANNING OFFICE - 4.0 . 

4.0 
A-7 SPECIAL RESOURCE OFFICE - -

J20.6 120.6 

TOTAL 44.4 819.8 27,282.6 4,179.1 7,481.2 11,046.4 409.6 51,263.1 

To the above 'hould be addel• 
Further temporary bridge relair cost ,,o .. ,Bridging material (Bailey) urchase and i.tallations... 

-,..t 11,100.000 
¢ 9,375.000 

0 20,475.0CO 

137,532.700 @ 2.5 : I.-
l1,100.000 @ 5.0 : 1.-

Cost in U7S$ 
Cost in US$ 

55,013.080 
2,220.000 

Cost in US$ 57,233.080 



A -, NSTMU OP1JTLXGK.iOPqm­

"O E S C R [ P T 
__ESCRIPT_1_0_NOccurrence 

i 0 N Year of 

A - I ROADS 

Estimated 

Cost 

- DIRECT COSTS 

Destruc:tion 

Cost 

(IN US$) 

Repair 

Cost 

Final 

Cost 

Estimated cost 

of Replacsnent 

1, VEHICLES 
2. CONSTRUCTION EQUIPMENT 
3. TOOLS 

1 9 7 9 
2,184 

32,000 - 34,184 
14,000 

200,000 

19 VEHICLES 
2. CONSTRUCTION EQUIPMENT 

3. TOOLS 
1 9 8 0 

50,400 
19,600 
. 

1,600 
16,520 

. 
88,120 

218,000 
252,000 

1. VE ICLES 
2, CONSTRUCTION EQUIPMENT 
3. TOOLS 

I1 VEHICLES 
2. CONSTRUCTION EQUItMEINT 
3, TOOLS 

1 9 8 1 

1 9 8 2 

16,480 
23,600 

4,000 
352,800 

1,920 
-
-. 

-
4,000 
. 

42,000 

360,800 

118,000 
136,000 

16,000 
1,236,800 

1. VEHICLES 
2. CONSTRUCTION EQUIP11ENT 
3o TOOLS 

1 9 8 3 
1 10,000 

100,000 

-

2,000 
12,400 

-

124t400 
54,000 

668,000 

19 VEHICLES 
2. CONSTRUCTION EQUIPHET 
3v TOOLS 

ic VEHICLES 
2. CONSTRUCTION EQUIP11ENT 
3. TOOLS 

1 9 8 4 

1 9 8 5 

19,200 
6634200 

4,000 

140,000 
60,000 

800 
16,080 

-

15,750 
1,400 

703,280 

217,150 

80.000 
1,994;000 

6,000 

448,000 
100,000 

Is VEHICLES 
2. CONSTRUCTION EQUP11ENT 
3e TOOLS. 

T 0 T A L S 
242,264 

li251,200 

4,000 

22,070 
50,400 

-
1,569,934 5,540,800 

GPAUD TOTAL 1,497,46 72,470 

This table is supported by tables A - 1 incluled in the supoft material.
 



0 E S C R I P T 1 0 N 

A - I-f.NISTRY OF PUBLIC WC; 

A - 2 BRIDGES AND CULVERTS - DIRECT COSTS (IN US$000) 

Year of Estiin ted Destruction RepairOccurrence Cost Cest Cost 

1979 NO ACTIVITY 

Final 
Cost 

Estimated ccst 
of Replzcement 

. 9 8 0 438.8 43,3 482,1 

1 9 8 1 26,357.2 803.2 27,160.4 

1 9 8 2 3,466.0" 199.0 3,665.0 

z 

Wn 

C3 

-1985 

1 9 8 3 

1 9 8 4 

6,759.2 

7,200.0 

511.2 

3,140.0 

7$270.4 

10,340.0 

T 0 T A L S 44,221.2 4,696.7 48,917.9 

This table is supported by tables A - 2,1 incluled in the sup ort material. 



A - MNISTRY OF PUBLIC WORK 

A ­ 3 DUA - DIRECT COST (IN US$) 

D E 5 C P. I P T 1 0 N Year of
Occurrence 

Estimated 
Cost 

Dcstruction 
Cost 

Repair
Cost 

Final 
Cost 

Estimated cosm 
of Replacnend 

19 VEHICLES
2. CONSTRUCTION EQUP1ENT 9 7 9102000 2 

3. TOOLS 10,200 

Io VEHICLES
2. CONSTRUCTION 
3. TOOLS 

EQUIPMENr 
3a TOOLS 

1 9 8 0 
98,858 . 
98,85 38,720~~7,60038709,678 -

154,8561485 -

1. VEHICLES 
2. CONSTRUCTION 
3. TOOLS 

EQUIPMENT 1. 9 8 1 
15,360 
3,640 
14,318.8 

-
-
-

33,318.8 . . 

I. VEHICLES 
2. CONSTRUCTION 
3. TOOLS 

EQUIPMENT 1 9 8 2 
69,734 
3,640 

65,308.4 

-
-

-

138,682.4 -

19 VEHICLES 
2. CONSTRUCTION 

3. TOOLS 

EQUIPMENT 1 9 8 3 
- 40,500 

-4,680 
11,218 

-
-
. 

86,398 
. 
-

1- VEHICLES 
2. CONSTRUCTION EQUIPMENT 1 9 8 4 - " -

3. TOOLS 

1. VEHICLES 
2. CONSTRUCTION 
3. TOOLS 

EQUIPMENT 1 9 8 5 59,200 . 59,200 . 
. 

Is VEHICLES 
2. CONSTRUCTION EQUIPMENT 
3. TOOLS 

T 0 T A L S 
234,652 
108,760 
100,523.2 

-

38,720 
. 

482,655.2 2,418,000 

This table is supported by table A -3 .1 inclu ed in the sup ort material. 



A - NI{NTSTRY OF PUBLIC WORK, 

A - 4 C I G - CEOTECHNICAL INVESTIGATION CENTER - DIRECT COSTS - (IN US$000)D E S C . I P T ! 0 N Year of r Estimitcd I DestructionI Repair t coAFinal I EstimaitedDESCRIPT_1_0_Noccurrence 

cost 
 cost
cost cost of Replac-r.onU
 

1. VEHICLES 
 1
2v EQUIPENTr AND TOOLS 1979 N 0 A C T I V I T " 

1 9VEHICLES 1 0

2. EQUIP-ENT AND TOOLS - 61 9 80 20
51.2 20.0 
 62.0 62.0
 

1. VEHICLES 
 1 9 81 23.6 17.7 
 - 237­2. EQUIPMENT AND TOOLS 
 8.0 6.0 ­ 3783.6
 

I, VEHICLES

2 1 9
 . EQUIPMENT AND TOOLS 
 1982 
 -20.2 
 - 0.2
 

1. VEHICLES
 
29 EQUIPMENT AND TOOLS 1 9 8 3 - " 
 -

1. VEHICLES 
 1 9­
2e EQUIMENT AND TOOLS 
 1 9 8 3 0-
 3.1 
1 VEHICLES 

2,EUP~TADTOS198510o6 1 9 8
2. EQUIP-ENT AND TOOLS 12.61985 146 - 2o 12.612.6 

T 0 T A L S 23o6 177 -101.6
 
72,5 63.l 20.8 
 161.5 

SThis table is supported by tables A-4.1 Inc uded in the stLpport material
 



A - NTNSY OF P OPK 

A - 5 ING - NATIONAL GEOGRAPHIC INSTITUTE . DIRECT COSTS (IN US$000) 

DESCPIPTION Year of 
Occurrence 

Estimated 
Cost 

Destruction 
Cost 

Repair 
CosstFina 

Final Estimted cosd 
of Replac ._enJ 

1. VEHICLES 

2. CONSTRUCTION 
3, TOOLS 

mQUIPmENT 1-9 7 9 N 0 A T I V 

1, VEHICLES2. CONSTRUCTION 

3, TOOLS 

BQUIPMINT 1 9 8 0 28.8 28.8 72 

I VEHICLES 
2. CONSTRUCTION 

3o TOOLS 

EQUIPMENT 1 9 8 1 23,2 23.2 56 

1. VEHICLES
2. CONSTRUCTION 

3o TOOLS 

EQU-!IP - 1 9 8 2 14.4 14.4 36 

I. VEHICLES 
2, CONSTRUCTION EQUIPMHR, 1 9 8 3 
3, TOOLS 

1o VEHICLES 
2. CONSTRUCTION EQUIPMENT 1 9 8 4 
3o TOOLS 

1. VEHICLES
2. CONSTRUCTION 

3o TOOLS 

EQUIP11ENT 1 9 8 5 40.0 40.0 128 

1 VEHICLES
2. CONSTRUCTION 

3. TOOLS-! 

EQUIPM1ENT T 0 T A L S 106.4 106.4 292 

This table is supported by tablel A -5 .1 incluI ed in the supiort material. 



A MIINISTRY OF PUBLIC WOF! 

.A - 7 SPECIAL RESOURCE OFFICE - DIRECT COST - (IN US$000) 

Year of r Est.matcd Dcstructicn Repair Final Esti.m-ed cesJ 
D E SC R I PT 1 0N Occurrence Cost Cost Cost Cost of Fcplacr-.cn 

1. VEHICLES 
2. CONSTRUCTION FQUIPHENT 1 9 7 9 
3. TOOLS 

le VEHICLES 
2. CONSTRUCTION EQUIPiENT 1 9 8 0 
3. TOOLS
 

1. VEHICLES 
2. CONSTRUCTION EQUIPMENT 1 9 8 1 
3. TOOLS
 

1. VEHICLES 
2. CONSTRUCTION EQUIPMENT 1 9 8 2
 
3. TOOLS 

1, VEHICLES
 
2. CONSTRUCTION EQUIPMENT 1 9 8 3
 
3. TOOLS 

1. VEHICLES 
2. CONSTRUCTION QUIPENT. 1 9 8 4 
3, TOOLS 

1. VEHICLES 96,560 96,000 560 120,560 128,000
 
2. CONSTRUCTION EQUIP=ET 1 9 8 5 24,000 24,000
 
3, TOOLS
 

I, VEHICLES
 
2. CONSTRUCTION EQUIPMENT T 0 T A L S 120,560 120,000 560 120,560 128,000
 
3e TOOLS-(
 

This table is supported by table A - 7.1 inclu ed in the supjort .iterial.
 

http:Fcplacr-.cn


2A - MNISTRY OF PUBLIC WORK 

DESCRIPTION 

SUMMARY OF 

1979 

INDIRECT COST 

1980 

OF DAMAGES TO 

1981 

INSTALLATIONS 

1982 

OF THE M O p 

1983 1984 1985 TOTAL 

2A - I EUIPMENT 

2A - 2 BUPGET 
2A. 2 BUDGETARY 

SERVICE LOSS 

DIERECELS 
DIFFER CE (1,636V000) 

3I47,680 

38,734 

12,108,000 

77,552 

17,312,000 

69,680 

108,?92 

36,736,000 

13,840 

202,451 

51,164,000 

12,000 

233,399 

b1,972,000 

2,080 

373,679 

66,324,000 

1,360 

1,034,10 

243,9gbooo 

142640 

TOTAL (19636,000) 12S194,414 17,459,232 36$858,132 51,378,451 r2,207,479 66,699,039 245,160,747 

These tables are supported by tables 2A 
 Is 2A - 2 (ch rt) and 2A ­



DESCRIPTION I 
2A 

9 

- 1 

0 

19NIST Y OF PUBLIC 

98 I 

WORK - EUIPM 

i 

SERVICE LOSS 

I 

SM:ARY 

i I 

1980 1981 1982 1983 1984 1 985 TOTAL 

A-1 DGC - (HIGI,11ASI 
1 - VEHICLES 

2 - UIPMENT 
14,836.8 

-

26,532.8 

-

47,332.8 

-
79,972.8 

42,240.0 

94,132.8 

49,840.0 

103,252.8 

155,440.0 

366,060.8 

247,520.0 

A-2 BRIDGES 
1 - VEHICLES 
2 - EUIP LFNT 

" -

A-3 DUA (URBAN DEVELOPMENT) 

1 - VEHICLES 
2- EQUIPIEN 

9,737.6 
-

24,883.6 
1,848.0 

31502.8 
2,248.0 

43,118.4 
9,912.0 

46,930.4 
9,912.0 

46,930.4 
21,752.0 

203,103.2 
45,672.0 

A-4 CIG 
1 - VEHICLES 
2 - EUIPMENT 

-

8,400.0 
3,536.0 
9,600.0 

3,536.0 
9,640.0 

3,536.0 
9,640.0 

3,536.0 
10,104.0 

3,536.0 
12,624.0 

17,680.0 
60,008.0 

A-5 I- N G(NATIONGEO.INST rUMION) 
I - VEHICLES 
2 - EQUIPMENT 

5,760 
-

10,400.0 
-

13,280.0 
-

13,280.0 13,280.0 13,280.0 
32.,8 

69,280.0 

A-6 PLANNING DIRETORATE 
1 - VEHICLES 
2 - EQUIPMIZT 

-7520 

- -
752.0 752.0 752.0 752.0 

75-0376. 
3,760.0 

A-7 
I ­

2 -

SPECIAL RESOURCES 
VEUICLES 

OFFICE 

- - " 

"UIPMENT-
2,512.0 
2,400.0 

13,712.0 
2,400.0 

16,224.0 
4,800.0 

T 0 T A L 38,734.4 77,552.4 108,291.6 202,451.2 233,399.2 373,679.2 1.034,108.0 

This table is supported by table 2A - 1.1 



A - MINISTRY OF PUBLIC WORK 

.2A - 3 INDEMITIES . BASED $80 OF MONTHLY INDEKNIZATION 

D E S C R I P T I 0 N 1 9-7 9 1 9 8 0 19 8 1 9 8 2 1 9 8 3 1 9 8 4 1 9 8 5 T O T A L 

Iv HIGHWAYS 

16,960 41,520 10,400 
 7,440 2,080 
 1,360 79,760
 

2. NATIONAL GEOGRAPHIC INSTITUTI-O1 25,520 19,520 3,440 4,560 ­ - 53,040 

39 GEOTECHNICAL INVESTIGATION CEN 
 - 4,160" - - 4:160 

4a PLANNING 
 5,200 
 - - 5,200 
5. D U A 


"
- 4,480 

- 4,480 

- -4 48 

TOTAL 
 - 47,680 69,680 13,840 12,000 2,080 1,360 
 146,640
 

* This table is supported by tables 2A - 3. included in he support mat rial 



TABLE PUR I 

SUMMARY OF DIRECT COSTS OF DAMAGES TO INSTALLATION OF RkILAYS OF EL SALVADOR (IN US$000) 

DESCR IPTION 1979 1980 198 i 19 2 . 1983 1984 1985 TOTAL 

LOCOMOTIVES DESTROYED 

WAGONS AND COACHES DESTROYED 

OTHER EQUIPIMET DESTROYED 

LOCOMOTIVES DAMAflED 

WAGONS DAMAGED 

OTIIER EQUIPIErT DAMAGED 

RERAILING COST 

1,500.0 

-

84.8 

532.4 

195.6 

18.8 

750.0 

-

24.4 

1,327.2 

350.4 

28.4 

37.6 

180.0 

215.6 

1,378.8 

66A4 

13.6 

56.8 

-

280.0 

90.4 

1,088.0 

276.4 

23,2 

16.0 

750.0 

560.0 

32.0 

1,265.2 

303.2 

-

26.8 

. 

-

-

71.2 

161.6 

11.2 

24.4 

3,OcO.0 

1,020.0 

467.2 

5,662.8 

1,947.6 

76.4 

180.4 

TRACK REPAIR COST 

BRIDGES DA kGED 

STATIONS DA1AGED 

TRACK EQUIPMENT DAMAGED 

TELEPHONE AND TELEGRAPH DAMAGED 

" 

247.2 

2.4 

1.2 

" 

-

8.0 

61.2 

49.2 

19.6 

195.2 

34.0 

6.0 

140.8 

5.2 

500.4 

4.0 

4,8 

46,4 

11.6 

28.4 

-

. 

40.8 

-

-

-

7.6 

3.2 

44.0 

971.2 

48.4 

76.4 

277.2 

TOTAL 2,582.4 2,636.4 2,900.8 2,334 9 3,018.0 279.2 13,751.6 



S MARY OF INDIRECT COSTS OR LOSSES 
TABLE RR I 

INCURPED BY RAILWAY AID REFLECTED IN FINANCIAL RECORDS (IN US$000) 

DESCRIPTION 1979 1980 1981 1982 1983 1984 1985 TOTAL 

SECURITY COSTS 

TRACK INSPECTION BEFORE TRAINS 

LOCOMOTIVE PROTECTION 

WAGON PROTECTION 

BRIDGE LICHTING 

SECURITY COODINATION 

MECANICS ON TRAIN 

INSTALLATIONS OF RADIOS 

LOST CONTRIBUTION TO OVERHEAD 

(1) 

(2) 

-

0.8 

362o4 

-

16,4 

-

-

21.2 

-

1,338.0 

-

22,8 

31.6 

18.8 

-

40.0 

-

1,193.2 

28,8 

-

51.6 

"-

-

108.8 

-

40.8 

188,4 

52,4 

-

-

76.0 

-

34.0 

125.2 

2.8 

20.0 

250.0 

8.4 

142.8 

31.6 

18.8 

313,6 

168.8 

2020 

250.0 

3,086.8 

TOTAL 363.2 1,375.6 1,306.4 189o2 357.6 440.4 4,032.4 

(1) Coordination with army.
(2) Radios will not be installed until 

include bridges lighting $139600 
1986. Other 
and security 

ndirect costs already incuried in 1986 
oordination $ 400. 



TABLE RP III 

DESCRIPTION 

SUMMARY OF INDIRECT 

1979 

COSTS OR LOSSES 

1980 

INCURRED 

1981 

BY RAILROAD NOT 

1982 

REFLECTED IN 

1983 

FTINANCIAL RECORDS 

1984 

(I1 US$000) 

1985 TOTAL 

DEFERRED aINTEMANCE 

TRACK 

LOCO'OT'17ES 

WAGONS 

OTHER EQUIPIEN 

CUTUCO PORT 

-

-

132.0 

220.4 

-

68.4 

367.2 

349.6 

12.4 

60.0 

26,4 

352.0 

749.2 

6.0 

60.0 

224.F 

270.4 

296.8 

10.4 

60.0 

124.4 

316,8 

339.2 

60.0 

182.4 

177.2 

238.8 

4.8 

80.0 

626.4 

1,613.6 

2,194.0 

33.6 

320.0 

TOTAL 352.4 857,6 is193 . 6 862,4 840.4 683.2 4,789.6 

DEFERRED INVESTMENT 

LOCOMOTIVES 

WAGONSj 

CONTAINER HANDLING EQUIPM4T 

MATERIAL HANDLING EQUIPMENT 

O 

J 

Plans had been formlat d in 1980 for ahese investme t.They were lether cancelled or posponed The effect f 
these investments on the economics cf the railway wouldbe very difficult to determine with a easonable degree 
of accuracy. 



TABLE RR IV 

SUM1-ARY OF COSTS SUFFERED BY RAILWAY CUSTOMERS OR BY ECONOIY AS A WHOLE (IN bS$ 000) 

DESCRIPTI ON 1 979 1 980 1 981 1 982 1 983 1 984 1 985 TO AL 

DAMAGE TO CARGO (1) 649.2 1,136.8 1,013.6 
 40196 
 846.0 25.2 4,072.4
 

INCREASE TRANSPORTATION 

COST
 
FREIGHT (2) 


70.4 
 193.5 
 158.0 
 78.4 
 113.6 
 76.4 

PASSENGER (3) 


2.0 
 53.6 
 86.4 94.4 
 91.2 90.8 
 418,4

INCREASED SUBSIDY 


614.4 1,964.8 . 1,833.6 1,026.0 1,424.0 1,227.6 8,090.4
 

TOTAL 
 1,336.0 3,348.8 3,091.6 
 19600.4 2,474.8 1,420.0 
 13,271.6
 

(1) While normally cotton is insur d, its as wel as
(2) This is based on a 0.03. 
all other )roducts, is tot insured for acts of viole ice.diffe "ence in cost 
etwreen similar service for tmore than ucks and train the actual fthis since if gure is proba ly considerabithere s danger the truck freight(3) Approximately 857 of the passa igers 

t rrif can be f ur times the n)roal tarrif.km have een transfered to the highway, the bus
is danger the buses charge 3 o 4 times the ormal fare. 

is aDout 1 cent/kn more expensiv, but if there 

690.4 



TABLE No.3A-1 

TPDA (DIARY ANNUAL TRAFFIC AVERAGE) 1985 

PAITAMERICAN ROADS 
LITORAL ROADS 

TYPE OF TRAFFIC No. OF VEHICLES TRAFFIC % TYPE OF TRAFFIC No. OF VEHICLE TRA-FFIC 7. 

LIGHT-PASSENGERS 1498 23 LIGHT-PASSENGEPS 1161 50 

LIGHT-LOAD 1953 30 LIGHT-LOAD 780 31 

HEAVY.PASSENGERS 1693 26 HEAVY-PASSENGRES 116 5 

HEAVY-LOAD 1367 21 HEAVY-LOAD 325 14 

TOTAL 6511 100 TOTAL 2322 100 
* HEAVY TRAFFIC DISTRIBUTION 

* HEAVY TRAFFIC DISTRIBUTION 

LOAD C2 1285 94 LOAD C2 283 87 
LOAD C3 41 3 LOAD C3 16 5 
T3 S2 27 2 T3 S2 26 8 
OTHERS 14 1 OTHERS - 0 

TOTAL 1367 100 TOTAL 325 100 

* These values are porcentages of heavy load traffic 



TABLE No&;3A-2
 

DIFFERED MAINTENANCE COST - ROADS 

SPECIAL ROADS 


PRIMARY ROADS 


SECONDARY ROADS 


TERTIARY ROADS 


RURAL "A" ROADS 


RURAL "B" ROADS 


LOCAL ROADS 


T 0 T A L S 


AND HIHWA 

LIFE Oi jCE 

YEARS 


25 


25 


25 


20 


20 


.20 


20 


LIFE COST 

1 YEAR (000) 

4,339.2 


11,718.0 


18,619.6 


1,318.0 


1,140.4 


2,558.0 


597.6 


40,290.8 


MAINT. COST
 
5 YEAFRS (000) 

21,695.2
 

58,590.0
 

93,098.8
 

6,590.4
 

5,701.6
 

12,789.2
 

2,988.8
 

201,454.0
 

TOTAl. LENGTH COST/Km

Kms 

107.24 


577.70 


1020.32 


1678.27 


1742.37 


4342.63 


2695,00 


12163.53 


$ 

1,014,192.8 


507,096.4 


456,223.2 


15,707.2 


13,089.2 


11,780.4 


4,436.0 


TOTAL COST 

(000) 


108,476.4 


292,949.6 


465,493.6 


26,360.8 


22,806.4 


51,158.0 


11,955.2 


979,200.0 


http:12163.53


TABLE 3 A-3 

LENGTH OF ROAD NETWORK OF EL SALVADOR BY DEPARTIIF£ ACCORDING TO CLASSIFICATION - 1985 

ATOTALK SPECIAL(A) PRDJARY(B) SECONDAY(C) TERTIARY(D) RURAL(E) "A" RUFrAL(F) "1B" LOCAL ROADS(C) 

1. AHUA APAN 976.91 - 39.16 41.20 150.35 130.00 346.00 270.20 
2. SANTA ANA 1,145.39 24.79 59.90. 104.26 52.14 176.80 360.00 36750 
3. SONSONATE 879.22 - 87.80 72.30 97.82 91.00 210.40 313.90 
4. LA LIBEETAD 876.35 35.00 104.00 38.00 172.00 89.40 184.45 253.50 
5. CHALATEWIGO i,014.36 - 37.00 59.80 100.56 199.20 348.60 269.20 
6. SAN SALVADOR 638.85 27.40 - 129.10 62.15 81.70 255.10 83.40 
7. CUSCATIAN 732.42 - 51.70 83.65 79.43 377.33 1O.31 
8. CAaANAS 844.28 - - 42.52 177.66 32.9 364.80 236.AO 
9. SAN VICENTE 633.90- - 14.4 82.55 154.40 76.65 18a.50 121.40 

10. IA PAZ 967.81 20.05 36.00 70.42 124.24 130.60 49&.60 91.99 
11. USULUTA.N 1,065.70 - 42.00 113.40 154.30 194.00 384.70 177.30 
12. SAN MIGUEL 925.24 - 42.34 137.07 110.30 320.69 270.20 44.64 
13. MORAZAN 519c80 - 14900 58.20 125.50 22.90 230.85 68.35 
14. LA UNION 943.30 101.10 19.80 173,20 67.10 331.1 251.00 

TOTAL Kms. 12S163.53 107.24 577.70 1,020.32 1.678.27 1!742.37 4,342.63 2,693.00 


