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FERTILIZER MIXING PLANT FEASIBILITY STUDY

RECOMMENDATIONS FOR BOLIVIA
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Conr1u§19ps and Recommendations

Conclusions

Based on visits with the Bolivian campesinos, dialogue with the leaders of
the business and agricultural communities, and the available literature
concerning the fertilizer situation, the IFDC study team perceives the situation
in Bolivia as follows:

1. The Bolivian campesino is relatively well versed in the use of fertilizers
and in the economic returns which accompany fertilizer use. The potato
growers in the altiplano and Cochabamba areas are rather sophisticated in
their approach to crop fertilization. They indicated almost unanimously
that they would use more fertilizer if the preferred material (DAP) were
available.

2. The high price of fertilizers in Bolivia is not predominantly the result of
low usage as has been previously stated. The high price appears to be due
to several factors:

a. Policies of the dealers,

b. Imbalance of supply and demand,

c. No integrated government programs concerning fertilizer,

d. No government control over the importation of fertilizers by
established dealers, and

e. Lack of preferential treatment for fertilizer imperts.

3. The overriding hindrances to increased fertilizer use are the lack of
supply of the proper material when it is required by the farmers and the
high prices charged for fertilizers.

4. Numerous actions can be taken to immediately decrease fertilizer costs to
the farmer. 1In the short term the most important of these deals with the
application of moncy-saving business tactics and negotiation methods when
importing fertilizers. The immediate effect would be decreases which could
be as high as US $140/mt for fertilizers delivered to the Bolivian
campesino. This reduction would represent a savings of about 359% over the

dealers' quoted price of US $400/mt for DAP.






Introduction

Packground of Study

In August 1978, USAID/Bolivia requested that IFDC prepare a feasibility
study for a fertilizer mixing plant(s) in Bolivia. Emphasis, as requested by
USAID/Washington, was to be placed on analysis of existing and potential demand
for fertilizer among small farmers.

In 1970, the National Fertilizer Development Center (NFDC) of the Tennessee
Valley Authority (TVA), Muscle Shoals, Alabama, prepared for USAID a report
entitled "A Fertilizer Program for Bolivia." Numerous studies for large and
broad-t ~ced projects incorporating fertilizers have been carried out and
presented to the Bolivian government for consideration. Until mid-1978 no
projects had been initiated for installation of fertilizer plants of any type or
size in Bolivia. Since no action had been taken on any of the recommendations
or projects since 1969, USAID/Bolivia requested assistance from IFDC in solving
some of the problems of declining fertilizer usage and increasing fertilizer
prices. Any agricultural programs involving rural development projects with
inputs of fertilizer werc almost impossible to justify economically due to the
extremely high cost of the fertilizer inputs to these programs.

The objective of this study as outlined by USAID was to prepare a report on
the technical feasibility of fertilizer bulk-blending facilities in Bolivia.
After considering the present situation within this country, the IFDC study team
expanded this ohjective to include the exploration of other alternatives for
reducing the price of fertilizers.

Scope of Work

This work will include a study of the technical feasibility for one or more
fertilizer facilities. Analysis will be based on present equiprent and
installation costs, prevailing raw material costs, and transportation charges.
The study will be predicated on the best estimates of present fertilizer
consumption and available projections of future fertilizer demands. Priority is
to be given to investigating more effective methods for supplying lower cost
inputs to small farmers.

Specific objectives include the following:

—_—

Recommend locations for facility or facilities, and
2. Describe equipment requirements and develop equipment specifications.

In addition to the scope of work delineated by USAID/Bolivia, the IFDC team
enlarged the scope of the study to include three additional tasks:

1. Review the status of present fertilizer-related projects,

2. Report on indigenous fertilizer raw materials availability, and

3 Consider integration of future fertilizer manufacturing projects into the
short-term recommendations.
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Table 1. Per-Hectare and Per-Capita Fertilizer Consumption in
Latin America (1975) (50)

Fertilizer, kg/ha N, P.0O., kg (N,

B Arable Land ch’J,’ P,0c, K,0)

Country _N P,0, _K,0 __kg/ha per”Capita
Argentina 0.8 0.6 0.1 1.5 2.2
Bolivia 0.5 0.5 - 1.0 0.6
Brazil 11.2 25.0 16.1 52.3 17.4
Chile 6.7 8.1 1.5 16.3 9.2
Colombia 25.5 9.1 7.5 42.1 8.3
Ecuador 4.6 2.9 1.5 9.0 5.5
Guvana 20.3 8.3 0.8 29.4 14.1
Paraguay 0.3 0.5 0.3 1.1 0.4
Peru 25.4 3.6 0.8 29.8 6.3
Surinam 55.6 2.2 4.4 62.2 6.6
Uruguay 6.0 15.0 2.1 23.1 13.9
Venezuela 12.2 7.7 6.4 26.3 11.4

Average for

Latin America 14.4 10.7 6. 31.9 13.8
United States b, 22.6 22.6 90.1 88.1
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Table 2. Distinguishing Characteristics of Bolivia's 10 Major Ecological Zones (3)

Average Average
Altitude, Temperature, Precipitation, Principal Principal
Zone R 1 _EE“___LSQI in {(mm) Crops _Livestock
North Altiplano 12,460- 53 {12) 25.6 (650) Potatoes Sheep
13,500 Onions Auchenidae
Quinoa Cattle
Barley
Central Altiplano 11,475~ 50 (10) 13.8  (350) Potatoes Sheep
11,800 Othev Auchenidae
Tubers
Barley
Quinoa
South Altiplano 9,180- 47 (8) 9.8 (250) Potatnes Sheep
11,475 Other Auchenidac
Tubers
Barley
Juinoa
Valley Regions 4,590- 67  (19) 31.5  (800) Horticul- Cattle
9,180 tural Crops Sheep
' Corn, Wheat Poultry
Deciduous Swine
Fruits
Yungas 1,150 73 (23) 41.3 (1,050) Coffee Mules
Cacao, Rice Poultry
Citrus Swine
Bananas
Amazon Rain Forest 400- 83 (28) 98.4 (2,500) Brazil Nuts Cattle
1,150 Rubber Poultry
Yuca
Beni Plains 590- 79 (26) 70.9 (1,800) Pastures Beef
820 Citrus Cattle
Yuca

(Continued)



Table 2. Distinguishing Characteristics of Bolivia's 10 Hajor Ecological Zones (Continued)

Average

Altitude, Tompe ~ature,
i . 0., L0,
Zonc e 3 ey
Santa Cruz 1,310~ 71 (25)
2,460
Brazilian Shield 655- 75 (24)

2,460

Bolivian Chaco 1,150- 82 (28)
1,475

Average
Precipitation,
(1 (vam)

45.4  (1,150)

37.4 (950)

29.5 (750)

Principal

Crops

Cotton
Sugarcane
Rice

Yuca

Corn
Pastures
Yuca

Corn
Sugarcane
Yuc:

Principal
Livestock
Cattle
Poultry
Swine

Cattle
Swine

Cattle
Swine
Poultry

Goete”
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The valley regions and yungas have higher temperatures and a much higher
rainfall than the high altiplano, with the rainfall being adequate for most
horticultural and tropical crops. The average temperature varies from 17° to
23°C with a rainfall average from 800 to 1,050 mm distributed evenly throughout
the year. The oricute, or tropical and subtropical ecological zone, 1is
characterized by at least five distinguishable areas. This zone varies from the
Amazon Basin tropical area with rainfall as high as 2,500 mm and a temperature
average of 28"C to the semiarid region of the Chaco, with about the same
temperatures but with a prolonged dry season of 7-8 months (April-November)
resulting in an annual rainfall of only 750 mm (see {igure 2).

Soils

The tremendous variations in the topographical features of Bolivia have
governed the agricultural practices more than the soil type or soil quality.
Because of the topcgraphy, the soils have played a secondary role to the more
variable climatic factors of rainfall, rainfall distribution, and temperature.
All of these factors have been of primary importance in determining the type of
agricultural activity that is now associated with the various topographical
regions in Bolivia.

In general, the soils of Bolivia tend to be slightly acid, though a wide
range of pH exists in all the agricultural areas as one would expect based on
the variation of climate, vegetation, and parent material. Most of the soils
are potentially recponsive to phosphate tertilizers and nitrogen. There are
indications that many of the soils have an adequate potassium level for most of
the present cropping patterns. The soils of the newly cultivated areas of the
oriente are not generally responsive to fertilizers in the first few vears after
imitial clearing of the high forest. This is due to the indigenous organic
matter and nitrogen buildup under the forest cover in these tropical and
subtropical areas. Fertilivers are usually applied in ever-increasing amounts
beginning with the third or fourth vear after the new lands have been brought
into cultivation.

The soils map of Bolivia (figure 3), adopted from FAO/UNESCO Soils Hap,
gives a represcutation of the seil tvpes of Bolivia. A brief description of
cach soil type is included with the figure. *The Agricultural Land Use
Potential of Bolivia--A Land Systems Map,™ a more detailed stndy by the Bolivian
Ministry of Agriculture, is the most useful for persons concerned with
agriculture on a techaical basis. This system is based on the land-system
method to describe and classify land areas using a concept whereby the
characteristics of topography, vegetation, soils, and climate are related in
identifiable repeated units. he methodology was developed and used in
Australia by Christain and Stewart (1953), who detined the methods as "land area
or groups of arcas that have notable similavitics in topography, soils, and
vegetation" (26).

Crop Production

The climate and the elevation are the main limiting factors for
agricultural production and livestock activities. The principal ecological
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Table 3. F.jor Crops of Bolivia in 1975 (9)

13

Potato

Corn

Sugarcane

Barley (bulk)
Barley (unpolished)
Wheat

Cotton fiber
Cotton sceds

Acreage,

ha

127,680
230,250
52,010
111,600
58,000
78,420
47,800

Yield,
kg/ha

6,532
1,325
45,501
713
3,509
882
443

Production,
mt

834,000
305,100
2,366,500
79,600
203,500
69,200
21,200
48,000







Table 5. Trends and Average Growth Rates in

Crops

Quinoa

Corn (gruin)c
Other tubers
Oats

Wheat
Vegetables®
Citr- fruits
Bar

Pota:

Dried peans
Sugarcane

Bananas and plantains
Rice (unhulled)

Yuca
Coffee
Cotton fiber

Level of Production

on Trend Line
oaget \

_19637 (Intercept)

10,000
274,707
33,860
4,127
47,667
173,013
74,113
50,573
500,307
8,933
862,380
182,007
39,476
116,847
3,747
-1,947

Production of Principal Crops in Bolivia (1963-72) (4)

Average Increase
in Production
per Year (Slope)

-51
810
335

57

638
3,341
1,525
1,465
18,699
352
55,633
16,408
4,004
12,897
930
1,245

Level of

Production con

9,542
281,994
36,871
4,639
53,858
203,084
87.837
63,757
668,596
12,102
1,363,075
329,678
75,515
232,919
12,114
9,257

KQQEE

O 00~ U LS —

10

Average Annual
Rate of Growth

Alugg_lfvnd Line

Yo

-.52
.29
.95
.31
.37
.80
.91
.61
.27
.43
.22
.82
47
.97
.93

e
00 W~ OV W0 W b bt

a. Trend line calculated by regre
production in year i, x.

b. Based on
Includes
Includes
Includes
Includes

e N an

kard corn for live
sweet potatoes, oca, and papalisa.

sweet corn, onions, tomatoes, and green peas.
oranges, Llangerines, lemons, grapefruits, and limes.
Cannot be calculated.

ssing production against time in a lincar form:
= the year i, a = intercept, and b
growth ratés calculated along trend line and ranked in
stock consumption and soft corn for human consumplion.

ascending order.

- a + bx. where Y. =
1 1 1

ST
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Figure 4. Total Area Cultivated--Bolivia, 1966-1976
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Land Use in Bolivia (1976) (1)

Present Land Use

%

Agricultural Area

Forest
Pasture/plains
Total agricultural area
(for exploitation)
Agricultural lands
(in actual use)
Fallow
Unused potential
Other land use
(cities, lakes, salt flats,
mountains, rivers)

Total country

ha (millions) % Total for Exploitation
33.0 30
65.9 60
7.8 7
1.1 14
2.5 32
4.2 54
3.1 3

109.8 100 100
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Figure 5.  The Bolivian Road System



Several roads exist which are not connected with these major systems. Most
of these relatively isolated roads/road systems are located in the eastern
sector and have been only recently developed. The overall highway system would
have to be evaluated as barely adequate. Even in the Santa Cruz area, a
relatively well-developed region, some of the larger farms (greater than
1,000 ha) have only seasonally passable roads connecting them with the major
road networks.

The existing road system can be classified into the categories of primary,
secondary, and local access which can be further divided into the following
types of roads: all-weather, difficultly passable during the rainy season, and
impassable during the rainy season (table 8). Also listed are the condition and

length of the roads.

From this table one can see that 56% of the total road svstem is only
seasonally passable with another 20% requiring special vehicles (four-wheel
drive or trucks) during the rainy season. This road system with trucks accounts
for the primary transportation means available to the rural population. Buses
are available, but the cost is relatively high. Space is also limited for
hauling of livestock and commodities.

Railroads

The rail svstem of Bolivia was originally installed to support the mining
industry. The predominant uses were the hauling of ores and ore concentrates to
the smelters and ports, the backhauls of imported goods from the ports, and
moving of supplies and machinery to the mines. Little consideration was given
to Bolivia's internal transportation needs. TFor instance, even though both La
Paz and Santa Cruz hLave rail access to ports, there exists no direct rail link
between the two. As a result all direct traffic is carried hetween Lhese two
centers by truck.

The rail svstem is composed of two segments, the eastern and western
systems (see figure 6). The western segment is concentrated in the altiplano
connecting the population and mining centers with the Pacific ports. This line
connects with the Chilean ports of Antofagasta and Avica. The Peruvian pori of
Matarani is also connected via Guaqui using lake steamer to Puno then on to
Matarani by the Peruvian rail system.

The western system connects Santa Cruz with Corumba, Brazil, and ultimately
with Santos. This line also connects Santa Cruz and Yacuiba continuing to
Buenos Aires utilizing the Argentine line. The eastern and western systems are
indirectly connected in Argentina with a spur line from the Buenos Aires-Yacuiba
line connecting with the line which runs north and south through Villazon. This
route has reportedly been used to ship fertilizers from Bucnos Aires to
Cochabamba.

The railroads are generally in poor condition and inadequately maintained.
The tracks are narrow gauge, and cars are available in 20-, 32-, and 40-mt sizes
(34). The effective maximum load is usually about 30 mt per car due to the
condition of the equipment.
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Table 8. Road Length and Condition (3)

All Difficultly Passable Seasonally
Weather During Rainy Season_ Passable Total
________________ km_-___-_--..-_-_-
Primary 4,875 2,832 - 7,707
Secondary 1,543 1,363 2,203 5,109
Local 1,288 3,444 19,765 24,497

Total 7,706 7,639 21,968 37,313
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Fieure 6. Ports, Railroads, and Airports in Bolivia
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All fertilizer now entering Bolivia is imported as bagged material, The
rail equipment which is currently available lends itself best to this type of
operation. This is mainly due to the lack of modern bottom-unloading, covered
gondolas for hauling of fertilizer in bulk. The equipment which is available
consists of standard box cars, flat cars, and hinged-side gondolas. Tarpaulins
are available for use when hauling moisture-sensitive cargoes (10).

The Empresa Nacional de Ferrocarriles de Bolivia (ENAFER) has suggested
that, to afford maximum protection to bulk cargoes, standard box cars be used.
This procedure would require box cars which could be loaded from the top and
unloaded from one or both of the side doors or would require the loading through
one side door utilizing payloaders. Possibly good results could be obtained by
utilizing the hinged-side gondolas. The unloading operation could be
accomplished utilizing a small front-end loader.

In recent years some of the materials whilli were traditionally carried by
the rail systems are being handled more and more by trucks. The primary reason
for this change is the relatively long shipping time required by rail. The
average rail time required for transpert from the ports to the nearest
distrihution centers is shown in table 9. The time required to move material
from the port to a point within Bolivia can usually be cut in half by utilizing
trucks instead of rail. There is, however, a steep premium involved when using
trucks.

The eastern lines have increased in importance in recent years due to
development of the oriente. Both lines have recently been used for importation
of oil drilling and exploration equipment and exportation of sugar, cotton, and
cottonseed to Brazil and Argentina. The lines are also used for the importation
of consumer goods, including cars, tractors, trucks, other agricultural inputs,

and manufacturing and transportation equipment for the nonfarm sector (3).

Ports Available to Bolivia

Bolivia is landlocked, having lost its access to the coast in wars with
both Chile and Peru. As a result Bolivia must rely on the use of ports located
in other countries. The major ports used to import and export goods are
Matarani in Peru, Arica and Antofagasta in Chile, Santos in Brazil, and Buenos
Aires in Argentina. In addition to these ports Bolivia has obtained from
Argentina free port facilities at Rosario on the Parana River (figure 6).

The GOB has maintained as one of its major programs the securing, from
either Chile or Peru, of a corridor to the Pacific. After the GOB reestablished
relations with Santiago in 1976, negotiations were begun to trade some Bolivian
territory for a narrow corridor to the sea. Peru has opposed the idea, and
negotiations have been stalemated by the growing arms race between Peru and
Chile (33).

Port facilities available for handling of bulk materials are generally
proportional to the size of the port. Both Santos and Buenos Aires are
classified as large ports while Puerto Rosario and Antofagasta are classified as
medium sized; Arica and Matarani are considered small (28).

The capabilities of the Santos and Buenos Aires port facilities are quite
extensive. Some equipment is specifically designated for bulk handling and
storage of fertilizers (18). On the other hand, Antofagasta and Arica have
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Table 9. Average Rail Time from Port to Nearest
Distribution Center (34)

Hours
Antofagasta-01lague 48-72
011lague-Cochubamba 48
Arica-Charana 24-48
Arica-La Paz 24
Matarani-Puno 72
Puno-Guaqui 24
Guaqui-la Paz 24
Corumba-Santa Cruz 2
Buenos Aires-Yacuiba 192
Yacuiba-Santa Cruz 20
Buenos Aires-Villazon 96-192

Villazon-Cochabamba 48-72
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limited bulk-handling and storage facilities which are geared toward handling of
grain and certain mineral ores. If the installed capacities of these systems
are sufficient, there is a possibility that bulk fertilizers could be handled.

The GOB has negotiated agreements with all of these ports to provide
certain concessions for their use. All provide a free storage period, usually
1 month, to cnable arrangement of inland shipping. This 'grace" period causes
problem: since cargoes of relatively low value are not moved out of the port
areas promptly and are often damaged by excessive handling and abuse. Broken
cartons and cans piled in warchousing areas are common. To enable the ports to
handle these problems, higher rates are sometimes charged to cover the costs of
cleanup operations (6). The free storage period also fosters inefficiency in
placing of orders from within Bolivia and in transshipment once material is at
the port. The result is double-handling, poor transportation scheduling,
gencral inefficiency, and high monetary losses (2).

Under TFDC's Phase II and 111 recommendations, the handling and shipping of
bulk fertilizers from the port arcas into Bolivia must be highly efficient.
These fertilizers are subject to degradation from moisture, and since they are
in bulk form, thev must be warehoused and reclaimed efficiently from the port
arca.

The costs involved with the use of each port vary not only with the
quantity of material handled and distance traveled but also with differences in
clabsification of various goods, the amount of handling involved, and
differences in customs fees and labor costs. Because of these differences and
the economic changes and renegotiation which cause these costs to fluctuate, no
attempt will be made in this report to analyze the relative merit of using one
transport route or port over another. This decision must be considered by the
organization which will ultimately be imnorting fertilizers.

The following describes the various ports which are normally used to
transport goods into Bolivia:

1. HMatarani, Peru--iitarani is one of the three Pacific ports through which
imports come Lo Bolivia. The facilities at this port are adequate for most
materials. Since there is no direct rail connection from this port into La
Paz, goods are normally transported by rail via Mollendo to Puno, then by
Like steamer across Titicaca to Guaqui, and on to La Paz by truck.
Haterials can also be moved by truck directly from Puno to La Paz. The
multiple handling, loading, and unloading involved causes this route to be
relatively undesirable for most commodities, especially bulk fertilizers.

o

Arica, Chile--Arica is connected with Bolivia by both road and rail. The
raifroad goes directly to La Paz and is the most direct route to any port
from the La Paz area. This rail link is for the exclusive shipment of
Bolivian imports and exports. The Arica-La Paz railroad is under Chilean
control to Charana on the Bolivian frontier and under Bolivian control from
there into La Paz (6).

3. Antofagasta, Chile--This port is possibly of greatest importance because it
has traditionaily handled the highest volume of materials of any of the
ports which serve the Bolivian market (sce table 10). The major import
items handled include equipment for mining and food, especially receipt of
bulk shipments of wheat.
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exports from this area includes agricultural products such as sugar, soybeans,
and cotton. Imports, however, are gencrally heavy machinery and other
development equipment; large quantities of agricultural inputs are not usually

handled.

Prices and Transpvort Costs--The actual cost involved in movement of
fertilizers through the port areas to the ultimate user is dependent on numerous
factors: port used, moede(s) of transport, and the handling proceduves. To
facilitate the description and analvsis of the total cost involved, a "typical”
example will be receipt of a shipment of tertilizer at Antofagasta and shipment
to a user in Cochabamba. For clarity, the cost will be broken down according to
the following categories:

1. Fertilizer cost, f.o.b. U.S. Gulf coast.

2. Freight charges for shipment to Antofagasta.

3. Port charges (to include duties, handling, warehousing, relocading, and
other costs incidental to lcading of the material for shipment).

. Transportation cost for shipment into Bolivia.

The actual purchase price for fertilizers (f.o.b. source) is dependent on
several factors. Most of these factors are related divectly or indirectly to
the market conditions prevalent at the time of purchase. Market conditions are
considered the overriding factor governing fertilizer purchase pricc.

Other factors which impact on price include the following:

1. Shipment Size--The effect of shipment size on the contracted purchase price
would be of more importance if specialty materials were being considered.
When considering products such as urea, DAP, or MAP, the actual contract
price is closely tied to prevailing market conditions (supply and demand).
Shipment size would affect the shipping cost as would the registry of the
vessel used, the availability of backhauls, and the contract conditions.
Normally, shippers prefer to carry shipload quantities to a single
destination; partial shipments usually incur increased shipping costs per
ton of product delivered. Price quotes for ocean freight and unloading of
vessels of various capacities increase by a faclor of 2 on a4 cost-per-ton
basis when comparing vessels of 40,000 tdwt with those of 10,000 tdwt (43).

2. The Nature of the Purchase--Purchasing on a "spot" purchase basis usually
results in a higher price than purchasing under long-term contracts.
Contracts usually are for a year or less with escalation clauses built in
to protect the seller. In general, "spot' purchases of small amounts (less
than 5,000 mt) would result in a comparatively high f.o.b. price per ton
compared with negotiated contract prices.

3. Time of Purchase--The time of purchase is important because of the cyclical
nature of the fertilizer market in the United States and Western Europe.
If purchase tenders are let during the "off season" in Europe and North
America, usually during the period May-July, quotes are generally at their
lowest levels with resulting savings for the buyer.
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Table 11. Current Fertilizer Prices (f.o.b. U.S. Gulf)

o o 7 Costs
Material ) Bagged (US_3$) per kg Nutrient Bulk per kg Nutrient
MAP (granular) 187 312 155 .258
MAP (nongranular) 172 .286 140 .233
DAP (granular) 187 .292 155 .242
Urea (prills) 162 352 130 .283

Source. LIDC estimate; for delivery November-December 1978.
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Table 12. Cost of Loading and Unloading of Merchandise in Transit to Bolivia
(Arica) (6)

Cost per Ton

Loading
Unloading Ship Train or Truck
Name Direct Indirect Direct Indirect
.......... US § - = = - -= <<=
1. Animals (on foot)(each)
a. Large 1.40 3.15 0.42 1.17
b. Small 0.35 2.10 0.11 0.86
2. General cargo
a. Packed 8.50 10.25 2.55 3.30
b. Semi-packed 9.25 11.00 2.78 3.53
c. Not packed 10.25 12.00 3.08 3.83
d. Palletized 7.75 9.50 2.33 3.08
3. Food, fertilizers, cement
a. Packed or bagged 3.20 4.95 0.96 1.71
b. Palletized 3.00 4.75 0.90 1.65
c. Bulk
1. Mechanized 2.85 4.60 0.86 1.61
2. By other means 2.40 4.15 0.72 1.47
4. Machinery, motors, etc.
a. Crated 10.00 11.75 3.00 3.75
b. Not crated 12.50 14.25 3.75 4.50
5. Containers
a. Loaded 9.60 11.35 2.88 3.63
b. Empty 5.00 6.75 1.50 2.25
6. Metallic minerals and ores
a. Bagged 5.20 6.95 1.56 2.31
b. Palletized 4.40 6.15 1.32 2.07
c. Bulk
1. Mechanized 3.35 5.10 1.01 1.76
2. By other means 2.70 4,45 - 0.81 1.56
7. Primary metals (all forms)
a. lIngots 7.00 8.75 2.10 2.85
b. Crated 6.10 7.85 1.83 2.58
8. Raw materials for industry
a. Bagged 8.00 9.75 2 9 3.15
b. Not bagged 9.50 11.25 2.85 3.60
c. Crated 7.20 8.95 2.16 2.91
9. Bulk solids
a. Mechanized 3.70 5.45 1.11 1.86
b. By other means 3.00 4.75 0.90 1.65
10.  Bulk liquids 1.50 3.25 0.45 1.20

The unit of collection is 100 kg; the minimum invoice is US §$1.50.
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Table 13. Price of Additional Services (Arica) (6)

1. Location and weighing of crates US $1.00/mt

2. Weighing of cars or trailers 0.10

3. Spotting the railcars 0.14

4. Moving into the Bolivian site 3.00

5. Other operations 2.20

6. Repair and installation 20% of net cost
7. Cleaning (for each work group) 10.00/hr

8. Food 1.50/man

Materials loaded or unloaded are affected
by the following charges:

a. Sacks larger than 80 kg 5.20/mt
b. Crates of 10 mt or greater 3.50/mt
c. Bulk materials with lumps or caked 0.50/mt
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Table 14. Charges in Effect by EMPORCHI at Antofagasta (8)

Handling charge of 10% of invoice

1. -

2. Charge for offloading to warehouse $1.75/ton
3. Spotting of railcars 0.14

4. Moving material to Bolivian warehouse 3.00

5. Warehousing--varies with material and time -
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Table 15. Duties Charged (7)

Basic Additional
Soles (US §) (Dollars)
a. Nonspecific cargo 78 (1.11) 0.84
b. Solid cargo in bulk moved to terminal installations
1. Wheat (by pneumatic tower) 100 (1.43) 0.28
2. Minerals (by belt conveyor) 70 (1.00) 0.24

US $§1.00 = 70 soles, International Monetary Fund data, late 1976.
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Table 16. Apparent Cost of Moving Fertilizers into Bolivia

Item Cost US §/mt 9% Value Added
1. Fertilizer (DAP) bagged f.o.b. U.S. Gulf 1872 -
2. Ocean freight and insurance 22 10.5
3. Port charges
a. Unloading 4.95
b. Other charges 7.00
c. Reloading 1.71
d 13.66 6.1
4. Duties and tariffs
a. Port 3.10 )
b. Bolivia (2%) 4.00) 71410 3.1
5. Freight, Antofagasta-Ollague 9.02°¢ 3.8
6. Freight, Ollague-Cochabamba 40.27°¢ 14.4
7. Incidental costs including unloading
warehousing, etc. 2.50 1.0
Total Delivered Cost 281.55
a. See table 11.
b. Includes $4.00/mt premium for partial shipment.
c. See tables 12, 13, 14.
d. Estimate.
e. Table 18.






39

Table 17. Present Fertilizer Prices in Bolivia

Material Grade Selling Price §/mt
DAP 18-46-0 4002
Urea 46-0-0 3803
Ammo-Phos 16-20-0 316b
Ammo-Phos 12-24-12 334
Nitro-Phos 12-12-17-2 227°¢
Nitro-Phos 15-15-15 220°¢
Nitro-Phos 20-20-0 225¢
Ammonium Sulfate 21-0-0 140°

a. Data from CID, Cochabamba - from Grace, quoted purchase price, Cochabamba.
b. From British Missiecn on Tropical Agriculture, quoted c.i.f. at border.

c. From British Mission on Tropical Agriculture, quoted c.i.f. at Buenos Aires,
actual c.i.f. price at Santa Cruz would be $100-$125/mt more.



Table 18. Charges per mt for Transport of Fertilizer in Full Railcars®

15-19.9 mt  20-24.9 mt 25-28.5 mt 28.6 mt or More
Antofagasta/Ollague 180.40 (9.02) - - -
Ollague/Cochabamba 805.32 (40.27) 729.58 (306.48) 694.42 (34.72) 660.96 (33.05)
Arica/Charana 189.60 (9.48) - - -
Charana/La Paz 371.24 (18.56) 336.32 (16.82) 320.12 (16.01) 304.69 (15.23)
Guaqui/La Paz 277.25 (13.87) 256.18 (12.81) 246.40 (12.32) 237.09 (11.85)
Santos/Corumba CR 710.00 (38.78)

approximation
Corumba/Santa Cruz 745 .44 (37.27) 675.34 (33.77) 642.79 (32.14) 611.82 (30.59)

Buenos Aires/Pocitos  Sarg. 28,294.00 (35.13) 24,032.00 (29.83) 21,860.00 (27.14) 20,721.00 (25.72)

Pocitos/Yacuiba Sarg. 39,411.00 (48.93)
By railcar

Yacuiba/Santa Cruz 625.70 (31.29) 566.85 (28.34) 539.54 (26.98) 513.54 (25.68)

a. rrices are in Sh/mt followed by US §/mt, exchange rates: $b 20 = US $1, CR $§18.31 = US I,
arg. $805.50 = US S1.

oy


http:39,411.00
http:20,721.00
http:21,860.00
http:24,032.00
http:28,294.00

Table 19. Distances and Cost of Transport (25)
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__km_
Antofagasta-La Paz 1,296
Matarani-La Paz 610
La Paz-Oruro 239
Oruro-Cochabamba 197
Cochabamba-Santa Cruz 500
Oruro-Potosi 335
Cochabamba-Sucre 366
Potosi~Matarani 1,184

Santa Cruz-Arica 1,243
Santa Cruz-Corumba -

|

Wg'—]'—]'—]'—]'—]*-]'—]xl

$b/mt

(Us

§/mt)

658
656
166
136
338
228
248
1,190
1,126
1,112

(32.
(32.
(8

(16.
(11.
(12
(59.
(56.
(55.

90)
80)

.30)
.80)

90)
40)

.40)

50)°2
30)2
60)°2

1 OO O OCOOCOOO0O

$/mt km

.0254
.0538
.0347
.0345
.0338
.0340
.0339
.0503
.0453

a. Estimated in case of future export.

Note: R--Railroad
T--Truck
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Table 20. Bolivia Regional Fertilizer Consumption (1)

Regions
Valley
Year Altiplano Regions Oriente Total
______________ mt---.._.._---_---
1966 1,085 1,503 155 2,743
1967 1,413 2,005 279 3,696
1968 2,152 3,012 356 5,520
1969 1,616 2,229 214 4,059
1970 1,276 -,910 415 3,601
1971 2,039 2,916 439 5,394
1972 2,290 3,258 466 6,014
1973 4,119 5,844 811 10,774
1974 1,692 2,605 669 4,966
1975 2,749 4,037 766 7,552
1976 2,272 3,334 630 6,236
Average 2,064 2,968 473 5,505

% of total 37.5 53.9 8.6
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Table 22. Forecast of Fertilizer Consumption by Crop and by Region in 1981-82 (9)

Potato Wheat Corn Sugarcane Cotton Others Total
------------ '000 nutrient mt - - - -~ = - - o -

La Paz N 0.6 0.1 0.7
P 0.5 - 0.5
K 0.1 - 0.1
Cochabamba N 0.7 0.5 0.1 0.1 1.4
P 0.6 0.2 - 0.1 0.9
K 0.2 0.2 - - 0.4
Chuquisaca N 0.5 0.4 0.1 0.2 1.2
P 0.4 0.2 0.1 0.2 0.9
K 0.1 0.1 - 0.1 0.3
Santa Cruz N 0.2 0.5 0.4 1.1
P 0.1 0.1 0.1 0.3
K 0.1 - - 0.1
Others N 0.3 0.2 0.1 0.6
P 0.2 0.1 0.1 0.4
K - - 0.1 0.1
Total N 2.1 1.1 0.4 0.6 0.4 0.4 5
P 1.7 0.5 0.2 0.1 0.1 0.4 3
K 0.4 0.3 0.1 - - 0.2 1




Total
000 nutrient mt ~ = = = = = = « - -
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Table 24. Summary of Crop Response to Recommended Fertilizer Practice (1967) (1)

Fertilizer
Recommendations
Yield Without Yield (kg/ha)
Crop Fertilizer (kg/ha) with Fertilizer % Increase N_PZO‘-KZQ——
Potato 9,000 23,000 155 80-60-0
60-120-0
Wheat 600 1,350 125 40-20-0
Corn 600 1,750 192 80-60-0
60-40-20
Sugarcane 45,000 70,000 55 80-50-0
80-50-50
Rice 1,700 2,000 17 40-20-0

40-20-20




Table 25. Revenue and Cost Comparisons for the Commercial Yield of Potatoes from 80 kg of

Nitrogen and Various Levels of Phosphoxué per ha in Test Plots (27

Total Gross
Treatment Total Variable Changes Changes Gross Profit/ha®
Location P,0c (kg/ha)  Revenue/ha  Costs/ha  in Revenue in Cost  Profit/ha _ss
R R S pvsos (5h) = = = = = = = = - = - - -
Rakay Pampa’ local® 25050 7,470 17,580 879
0 11,787 4,295 (13,263) (3,175) 7,492 375
40 35,855 7,258 24,068 2,963 28,507 1,430
80 39,292 7,872 3,437 614 3 400 1,571
120 51,078 8,795 1,786 9273 az,z 2,114
160 47,152 9,130 (3,926) 335 38, oz) 1,901
Cruz Patal local 10,315 7,470 2,845 142
0 5,893 4,533 (4,422) (2,937) 1,360 68
40 10,313 (6,856 4,420 2,323 3,457 173
80 13,201 7,011 2,948 755 5,650 282
120 15,7106 8,310 2,455 699 7,406 370
160 18,664 9,004 2,948 754 9600 480
200 17,190 9,418 (1,474) 354 7,772 389
240 18,172 9,986 982 568 8,186 409

T (Continued)

86
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IFDC RECOMMENDATIONS

18

PHASE 1

IMPORT BAGGED HIGH-ANALYSIS MATERIALS: UREA, MAP/DAP

19

PHASE 2 IMPORT MAP/DAP. BULK - BAG ONLY LOCALLY

UREA. BAGGED

PHASE 3 IMPORT ALL BULK - BECIN BLENDING| ]
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‘82
ADDITIONAL MIXING PLANTS
IN HIGH-USE AREAS
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'43.' USE LOCAL POTASH FROM SALARS

Figure 10.

Chronological Relationship of Suggested Phases
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4. Agreements with Chile or Peru to make joint fertilizer purchases to
increase volume;

5. Handling of the fertilizer imports through the integrated cooperatives
which should result in a low markup;

6. Use of direct inland transport from the port, bypassing interim storage,
resulting in immediate savings as well as a decrease in handling losses;

7. Ensuring that fully loaded railcars of amounts greater than 28.5 mt are
shipped (this results in the lowest rate per metric ton); and

8. Monitoring world fertilizer market conditions to determine the best time
for releasing tenders.

Most of these recommendations are made to improve on current practice.
There are, at present, only a few dealers who regularly handle fertilizers, and
they appear to ha’e no incentive to improve service or lower price. There are
even rumors that these dealers may hold fertilizer off the market to create
artificial shortages and maintain higher prices. The dealers engage in almost
no marketing activity. There is no pre- or post-purchase support rendered, no
extension services by dealers; little instruction to improve fertilizer use;
almost no advertising; no formal distribution system outside 5 or 6 major
cities; and little activity to improve the situation or increase availability.

It was as a result of such actions and lack of service by the dealers that
the integrated cooperatives began to import their own fertilizers. During 1978,
two cooperatives in Cochabamba and Potosi brought in 1,500 mt of fertilizer as a
direct purchase. This purchase was handled through SNDC/Nathan Associates. SNDC
requested bids for the shipment and accepted the bid of Agricultural and
Industrial Chemicals, Inc., of New York.

This importation plan resulted in a documented, delivered cost to
Cochabamba for DAP and urea of $308 and $297, respchively.2 Even these prices
were substantially below those which were being charged by the established
dealers ($400 and $380, see table 17). This is not merely interesting but quite
astounding. Even with a very small shipment, exorbitant occan freight charges,
at least a 10% premium f.o.b. price, and practically no cxperience in this type
of business, the cooperatives were actually able to supply fertilizer more
cheaply than established suppliers who presumably were using the pest bargaining
and transport methods. The fact that excellent results were achieved on the
first attempt further supports the assumption that additional improvements in
the form of decreased costs can be achieved through experience gained in the
continuation of this procedure.

Nongranular MAP is recommended for the following reasons:

1. This material provides a price advantage/kilogram of nutrient over DAP, the
preferred fertilizer in Bolivian agriculture. This price advantage is
effective only when comparing straight MAP and DAP. Due to the high cost
of urea per kilogram of nutrient, the cost advantage of MAP is negated by
the added value of urea supplied to increase nitrogen levels. Greater
quantities of urea are required with HAP than DAP to yield a specific NP
mixture (see table 26).

2. From integrated cooperative waybills.
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Table 26. Production Possibilities in Bulk-Blend Facility

Raw Material, a Raw Materials,
Ratio kg/mt Grade Annual Production mt Required
1-1-0 DAP - 622 28.6-28.6-0 4,976
Urea - 378 8,000 3,024
1-1.5-0 DAP - 784 24-36-0 9,408
Urea - 216 12,000 2,592
1-1-0 MAP - 535 26.8-26.8-0 4,280
Urea - 465 8,000 3,720
1-1.5-0 MAP - 663 22-33-0 7,956
Urea - 337 12,000 4,044

a. Based on 20,000-mt/yr production.
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Table 27. Raw Material Cost Used in Blends

Estimated Cost

Ratio Raw Materials/ of Raw Materials, Cost of
(Grade) Product c.i.f. Cochabamba Raw Materials $/kg of Nutrient
Sc-mt - - - - - -8/mt- -~ - - - - ¢ - <

1-1-0 DAP - 0.622 228.88 142.36

(28.6-28.6-0) Urea - 0.378 203.88 77.07
219.43 0.384

1-1-0 MAP - 0.535 213.88 114.43

(26.8-26.8-0) Urea - 0.465 203.88 94.80
209.23 0.390

1-1.5-0 DAP - 0.784 228.88 179.44

(24-36-0) Urea - 0.216 203.88 44.04
223.48 0.372

1-1.5-0 MAP - 0.663 213.88 141.80

(22-33-0) Urea - 0.337 203.8% 68.71
210.51 0.383
(18-46-0) DAP - 1.0 228.88 228.88 0.358
(10-50-0) MAP - 1.0 213.88 213.88 0.356

(46-0-0) Urea - 1.0 203.88 203.88 0.443
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PHASE 3
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Figure 12. Blending Equipment Required
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Table 31. Labor Cost for Bulk-Blend Facility

Basis: l-ton rotary blender capable of production at a rate of 10 mt/hr and
operation for 1 shift/day. Normal production = 80 mt/day

Labor Requirements Us $
1. Annual
Plant Manager, $400/mo x 12 mo 4,800
Operators

Front-end loader, 150/mo x 12 mo 1,800
Mixing 100/mo x 12 mo 1,200
Bagging 80/mo x 12 mo 960
Mechanic 100/mo x 12 mo 1,200
TOTAL ANNUAL 9,960

2. Hourly labor (varies withi production rate)
4 baggers
3 storage and loading
1 raw materials unloading and general
8 @ $3/day = $24/shift labor cost
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Table 32. Labor Costs Required for Various Production Rates
Rate 5,000 10,000 15,000 20,000 25,000 30,000
Days required 63 125 188 2502 313 365P
Total hourly labor costs 1,512 3,000 4,512 6,000 7,512 9,000
Annual labor costs 9,960 9,960 9,960 9,960 9,960 9,960
Total labor costs 11,472 12,960 14,472 15,960 17,472 18,960
Cost/mt 2.29 1.30 0.96 0.80 0.70 0.63

a.

b.

Begin additional shift.
At least 10 days of 2-shift operation required.
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Table 34. TImport Cost for Bulk Materiels for Blending

Materials, US §/mt

DAP MAP Urea

1. Fertilizer cost, f.o.b. Gulf 155.00 140.00 130.00
2. Ocean freight and insurance 15.00 15.00 15.00
3. Port charges”

4. VUnloading 2.85

b. Other charges 3.50 7.21 7.21 7.21

c. Loading 0.86
4. Duties and tariffs

a. Port

b. Bolivia 7.10 7.10 7.10
5. Freight = ntofagasta-0llague 9.02 9.02 9.02
6. Freight = llague-Cochabamba 33.05 33.05 33.05
7. Incidental costs 2.50 2.50 2.50
Total delivered raw materials cost 228.88 213.88 203.88

a. Assume direct shipping (table 12).
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Table 36. Calculation of Working Capital

For 20,000-mt/yr production, the assumptions for working capital will be a
6-month supply of raw materials (10,000 mt) + a 2-month supply of bagged
product.

. Annual Requirement Price
DAPY, 14,384 % (0.5) = 7,192 x 228.88 = $1,646,105
Urea®, 5,616 x (0.5) = 2,808 x 203.88 = 572,495
6-month supply of raw materials $2,218,600
2-month production = 3,333 mt of bagged product

1-1-0 (0.4)(3,333) = 1,333 x 219.43 = $§ 292,500
1-1.5-0 (0.6)(3,333) = 2,000 x 223.48 = 446,960
2-month production § 739,460
Total Working Capital §2,958,060
Interest on Working Capital (10%)b §$ 147,900
$/mt §7.39

a. Table 26.
b. Calculated on average working capital (1/2 of total).
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Table 37. Profitabilitv Factors (Sensitivitv Analvsis of Selling Price)

Plant Investment: $240,000 Working Capital: 52,958,060 Total: $3,198,060
Annual Depreciation:

Total Annual Operating Cost, $/yr:

Operating 20,000 x 11.55 = 231,000
Int. on W.C. 20,000 x 7.39 = 147,900
Admin. Exp. 20,000 x 2.00 = 40,000
Total Operating Lost ~ 418,900
Total Raw Material Cost® 4,437 ;QO
Total Annual Cost 4, 85——156
Annual  Sales Total Income
Productioun, Price, Net Sales Annual Gross After Cash Flow Payout
mt $/mt  Revenue Cost Income ~  Taxes N.I. + Dep. Period
20,000 230 4,600,000 4,856,100 (256,100) (250,100) (242,500) -
20,000 240 4,800,000 4,850,100 (56,100} (56,100) (42,500) -
20,000 250 5,000,000 4,850,100 143,900 143,900 157,500 1.5
20,000 260 5,200,000 4,856,100 343,900 343,900 357,500 0.7
20,000 270 5,400,000 4,836,100 543,900 543,900 557,500 0.4
20,000 280 5,600,000 4,850,100 743,900 743,900 757,500 0.3

a. Includes shipping and handling charges to Cochabamba.
b. Assume tax concession for first 5 vears of operation.
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materials and a 2-month supply of bagged product. The total annual raw material
cost is about $4.4 million. This results in an annual cost of $4,856,000 with a
break-even cost of about $243/mt. If a markup of 25% on this cost is assumed, a
selling price of about $304 results, almost $100/mt lower than the existing

market quotes. Even if the assumptions used in arriving at these figures are in

error as much as $50/ton, the blend price is still competitive with imported
hagged goods.

To emphasize the importance of f.o.b. purchase price and freight rates,
table 38 and figure 15 show that the fixed cost (using bagging cost as an
estimate) is only $8.34/mt with variable operating costs increasing this very
little at high production rates. Hence, the most important considerations are
securing purchase contracts at the minimum levels and doing the utmost to obtain
reasonable freight rates.
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Table 38. Cost of Bagging Only in Blend Plant

Labor

Hourly labor
4 bagging
3 truck loading or storage
1 charging svstem

8 men ( $3.00/day = $24.00/day

mt bagged per dav = 80 mt
Bagging cost/mt = $§0.30/mt
Electrical = 0.02/mt
Payloader fuel LT 0.02/mt
Bags (20 G §.40/bag)” = 8.00/mt
TOTAL $8.34/mt

a. lmported bag cost, local bags at
§.70 each which increase the per-mt
cost to S14.3%/mt.
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Fixed and Variable Blending Costs
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Figure 16.

Bulk-Blending Block Diagram:¥Flowchart
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ANNEX II

Equipment Description and Specifications

All equipment suggested for use and mentioned under those report sections
for Phase [T and Phase ITT implementation was selected on the basis of
simplicity of operation, durability, and case of maintenance. The machinery
involved in the bagging and bulk-blending schemes is by nature relatively simple
in design and operation.

During Phase II, bagging operations will begin in Bolivia utilizing one
central location and one bagging machine. The bagging unit will consist of a
fertilizer feed hopper, a mechanical weigh and dump system, a manual tie
operation for sealing the inner bag, and a sewing machine for sealing the outer
bag. The bagging unit is to be adjustable to handle packing of both 25-kg and
50-kg bags.

In general, these units have the capability of packing at a rate of 40 tph
but are normally operated at about 30 tph (when using 50-kg bags). The accuracy
of this type of unit is usually within *0.25% of the amount being weighed
(0.125 kg in a 50-kg bag).

The following bagging machine specifications are exemplary of the type
described above.  There are several manufacturers who provide these types of
units.  The units are available both as permanently installed equipment or as
portable equipment such as that used for dockside bagging operations.

Phase 11--Bagging Unit Equipment Specifications

The specifications included in this section are from IFDC files. The
specifications are included here as an example only, and 1FDC neither supports
nor rejects any claims made by manufacturers of such cquipment. The prices
contained in other report sections depict the best estimate of IFDC. These
prices are not firm bid prices and should not be treated as such,

Bucket Elevator

Recommended is one (1) standard bucket elevator, centrifugal discharge
Jin type, with casing approximately 20 in by 48 in, with a capacity of 100 tph
when handling material ot 60-1b/ft3 density. Discharge height of the elevator
is to be 35-41 tt above grade. The headshaft speed should be ~40 rpm with
a 260-fpm chain speed.  The clevator should be furnished to the follewing
specifications.
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Head Section--A 16-tooth Cl111 solid-hub sprocket, 3-7/16-in diameter shaft,
type-E pillow-block roller bearings, chain and buckets, 10-ga steel casing and
head covers intermittently welded, motor mount, and drive guard. Nominal height

of head is 6 ft 9 in.

Intermediate Sections--Exterior-grade plywood casing, angle rcinforced,
C111 chain and lé-in by 8-in steel buckets spaced every 14 in. Sections are
normally 10 ft in length. To obtain height of intermediate sections, deduct

7 ft from the discharge height.

Access Door--One (1) 24-in by 32-in spring-clip access door installed in

10-ft intermediate section only.

Boot Section--12-tooth Cl1l solid-hub sprocket, 2-5/16-in diameter boot
shaft, type SCH wide-slot take-up bearings, two clean-out doors 3/16 in thick,
steel casing intermittently welded, chain, and buckets. Nominal height of boot
is 5 ft 0 in.

Motor--One General Electric, Allis Chalmers, or equal, TEFC 3/60/460

Speed Reducer--One (1) Dodge shaft-mounted speed reducer, or equivalent,
AGMA code #315D, complete with drive and driven sheaves with taper-lock
bushings, and V-belts. One (1) backstop, for Dodge shaft-mounted speed reducer
AGMA code #315D or equal, should also be used.

Motor Starter--One (1) combination, magnetic, full-voltage, across-
the-line, heavy-duty General Electric, Cutler Hammer, or equal, starter
and fusible disconnect switch complete with overload heater coils and reset in
cover, in size 2, 15-hp Nema 4 enclosure for 4060 volts, 3-phase, 60-cycle
operation.

Elevator Discharge--A discharge transition piece provided as required to be
compatible with the surge hopper for the bagging machine. These include:

One (1) start-stop pushbutton in standard enclosure, and

One (1) safety disconnect switch.

Bagging Equipment

One (1) bagging machine adjustable to fill both 50- and 25-kg bags should
be used. The weighing system should be totally mechanical to preclude problems
with electrical weigh cells. The package should consist of the following
components.

One (1) net weight packer (adjustable 50- and 25-kg) with fully mechanical
weighing apparatus should be used. All parts which contact fertilizer should be
of stainless steel counstruction. Packer will have pneumatic clamps for holding
jute, woven polypropylene, or multiwall paper bags during filling. Minimum
acceptable capacity is to be 30 tph with material of 60-1b/ft* density.
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Recommended is one (1) independent air supply system with 3.2-cfm air
compressor and 30-gal storage tank, sealed pressure switch, and TEFC drive
motor, heavy-duty Allis Chalmers, or equal, l-hp size, 3/60/460 operation.

Recommended is one (1) combination, magnetic, full-voltage, across-
the-line, heavy-duty General Electric, or equal, motor starter and fusible
disconnect switch complete with overload heater coils and built-in reset
in cover in size 1, l-hp Nema &4 enclosure for 3/60/460 operation.

One (1) Nema 4 start-stop pushbutton in standard enclosure should be
installed.

Recommended is one (1) heavy-duty conveyor, 12-in wide, open, stainless
steel, mesh belt, by 10-ft long C to C pulleys, constructed with oil-soaked
hardwood strip convevor bed or with acceptable all stainless steel construction.
One (1) Allis Chalmers, or equal, TEFC drive motor in 1-hp size, 1,800 rpm,
3/60/460 operation should be used.

Recommended is one (1) combination, magnetic, full-voltage, across-
the-line, heavy-duty, General Electric, Cutler Hammer, or equal, motor
starter and fusible disconnect switch complete with overload heater coils and
built-in reset in cover in size 1, 1-hp Nema 4 enclosure for 3/60/460 operation.

One (1) Nema 4 start-stop pushbutton in standard enclosure should be used.

One (1) vertically adjustable, pedestal sewing machine and support for
mounting to convevor frame should be used. This machine should be adjustable
28-42 in above the conveyor top. An automatic sewing machine start-stop
switch should also be included.

Sewing Machines

Two (2) Fishbein, Model 10,000, sewing-machine heads should be used with
integral thread cutter (nonautomatic). These should be equipped with
quick-mount. sewing head adapter plates on each head.

One (1) Allis Chalmers, or equal, TEFC motor, 1-hp 3/60/460 operation is
recommended.

Also recommended is one (1) combination magnetic, full-voltage, across-
the-line, heavy-duty General Electric, Cutler Hammer, or equal, motor starter
and fusible disconnect switch, complete with overload heater coils and built-in
reset in cover in size 1, I-hp Nema 4 enclosure for 3/60/460 operation.

Feed Hopper
One (1) 2- to 3-mt surge hopper is recommended for charging of bagging

machine. The hopper should be constructed of 10-ga steel. A steel frame
should be included for mounting the hopper above the bagging machine.
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