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SUMMARY STATEMENT

Under the auspices of the AID Cooperative Agreement, the Food and Feed'
Grain Institute provides assistance to the CTenter for Investigation of Grains
and Seeds (CIGRAS) in postharvest research and development. Likewise, through.
USAID/Costa Rica the Institute provides technical assistance and training in
grain postharvest systems to the Consejo Nacional de Produccion (CNP). Terms
of reference for the KSU team to Costa Rica cover both of the above astivities,
Specifically the team was requested to:

1. Assist in revising the project proposal on "Analysis of Postharvest Sys-
tems for Grains and Pulses in Costa Rica", previously prepared by CIGRAS
in cooperation with the Food and Feecd Grain Institute (FFGI), Kansas State
University.

2. Evaluate prrfessional training needs and plan training programs for
CNP facility managers and CNP headquarters personnel,

3. Review and evaluate a proposed additional grain handling and storage
facility development plan at Barranca by CNP.

4, Review and evaluate a proposed new grain handling and stcrage facility
development plant at La Ritu by CNP.

Based on the KSU team review and evaluation in collaboration with CNP,
CIGRAS, USAID, and MIDEPLAN, recommendations are presented for (1) CIGRAS
research projest, (2) training for CNP personnel, (3) grain handling facility
enhancement at Caldera and Barranca, and (4) additional grain handling facili-
ties at La Rita.
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I.

IERMS OF REFERENCE FOR KSU TEAM

Terms of reference for the KSU team of Dr. D. S. Chung, Dr. Richard

Phillips and Mr. Carl Reed were:

1.

2.

3.

4,

To assist in revising the project proposal on "Analysis of Posthar-
vest Systems for Grains and Pulses in Costa Rica", previously
prepared by CIGRAS in cooperation with Food and Feed Grain Institute

(FFGI), Kansas State University.

To evaluate professional “raining needs and to plan training pro-

grams for CNP facility managers and CNP headquarter personnel.

To review and evaluate a proposed additional grain handling and

storage facility development plan at Barranca by CNP.

To review and evaluate a proposed new grain handling and storage

facility development plant at La Rita by CNF.



II. PROCEDUEES FOLLOWED AND SUPPORT RECEIVED
A. Itinerary in Costa Rica

Jan, 23 (Sun.) Dr. D. S. Chung -- Traveled from Manhattan, Kansas to

San'Jose.

Jan, 24 (Mon,) hr. D. S. Chung —- Discugsed TDY objectives and
wvailable information sources with Mr. Frank
heilemann, USAID/San Jose. Visited CIGRAS and
disscused the project proposal on Postharvest'Grain
Systems in Costa Rica with Dr. Miguel Mora, Director
de CIGRAS. Also met with Mr. Ronald Jimenaz (a
former KSU graduate), CIGRAS and Mr, Gabriél Rengifo,
FAO, postharvest grain preservation specialist (a

former KSU graduate).

Jan. 25 (Tue,) Dr. D. S. Chung ==~ Drove.to Barranga, Puntarenas and
Caldera with Mr. Rolando Flores and Mr. William Bar-
rante, Consejo Nacional de Produccion (CNP).

Observed a grain handlirg, drying and storage facil-
ity of CNP* located in Barrunca, a grain unloading
pler at Puntarenas port, a new port facility and a
proposed new site for port grain handling facility at

Caldera.

Jan. 25 (Tue.) Dr. Richard Phillips and Mr. Carl Reed ~- Traveled

from Honduras to San Jose.

# A proposed new site for grain storage facility

Previous Page Blcm!{
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Jan., 26 (Wed.)

Jan. 27 (Thu,)

Discussed TDY objentives and terms of rérerenoe for
the KSU team with the Ministry of Pianning 0fficials
(MIDEPLAN), CNP pefsonnel, CIGRAS and USAIb‘
mission/San Jose personnel (Mr, Lenard Kornfeld, Mr.
Carlos Selano, Mr. Rolando Floées, Mr. William Bapr=-
rante, and Mr. Frank Heilemann), and planned a KSU

team's program in Costa Rica.

quked on the revision of the project proposal on
"Analysis of Postharvest Systems for Grains and

Pulses in Costa Rica™ with CIGRAS and CNP group.

- Jan., 28 (Fri.) Worked on the revision of the pro-
ject proposal on "An Analysis of Postharvest Systems
for Grains and Pulses in Costa Rica" with CIGRAS and.

CNP groups.

Jan. 29, (Sat.) Drove to Guacimo, Guapiles and La Rita with Mr.

Rolando Flores of CNP, Observed a grain handling,

~ drying and sforage faoility'at Guaoimo, a graln buy-

Jén. 30 (Sun.)

Jan. 31 (Mon,)

ing station and ear corn drying project by FAO
located at near Guapiles, and a proposed new site for

the grain storage facility at La Rita.

Completed the revision of the j;roject proposal by

CIGRAS.

Presented the revision of the_projeot proposal on

Postharvést Grain Systems in Costa Rica to the Minis-

u d






B.

| projects mentioned above with minister and vice=-
minister of Ministry of Planning, and USATD mission

personnel.
Feb, 5 (Sat.) Dr. D. S. Chung -- Left Jan Jose for U.S.
Feb, 6 (Sun.) Dr. Richard Phillips -- Left San Jose for Honduras.
Wmmmmmmmum

On January 25, Mr. Rolando Flores and Mr. William Barranté of

'CNP accompanied Dr. D. S. Chung of Kansas State University to Bar-
'ranca, Puntarenas and Caldera to observe CNP's grain handling, dry-
. 'ing and storage facility and port facilities. Upon our arrival at

. CNP's Bérranca facility, we met Mr, Rafael Villanvicencio, Manager,

Barranca facility.
a. Barranca grain storage facilities

The facilities at Barranca are'the major grainvhandlihg-
and stdrage_faoilities'for CNP's dbmebtio and ihported grains
handling Qperﬁtions. It is reportéd that tﬁe total amounﬁs of
bdth domestic and 1mported grains handled through the Barranca
facilities were 100,387 MT in 1980/1981; and 93,093 MT in

: 1981/1982; A prdjected estimate of grains to be handied
through the Bafrénoa facilities in i982/83 is about 222,215 MT,
'of'whiqh 176,074 MT is estimated to be imported grains. They

- consist of two physically separated bulk grain handling facili-
ties (Plant i and Plant 2), two warehouses fof sack storage,

rice mill, seed processing plant and cold gtorage facility. A

B\



general schematic'layout»ovaarrahca facilities is shown in

Figure 1. The deeriptions of Barranca facilities are tabulated.

' beloﬁ:

 1. " Storage Capacity

Plant ‘Type

Capacity, MT

" Plant 1 Bolted steel bins
Plant 1 Rice ﬁill and warehbuse
Plant 2l Working bins
Plant.z Corrugated stéel bins
Plant 2 Warehouse

Plant 2 Warehouse

2. Drying Capacity

10,000 (33 bins)
4 T/hr (theoretical)
3,000

110,000 (6 bins)
3,000

3,000

piant 1 20-13% (Moisture reduction) 150 T/day -

Plant 2° 20-13%3 ( " "

‘Plant 2 18135 ( " - "
3. Receiving capacity
~ Plant 1

“p1ant 2

For Imported Grains

4 Shiﬁ un1oad1ng capacity

~ Vacuvators (3 units)

) 790 T/day

Y} . 100 T/day

200 T/8 hrs

700 T/8 hrs

100 T/hr

11300 T/day
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Figure 1. A General Schematic Layout of Sarranci Facilitles-



Puntarenas and Caldera

It is reported that the total amount of wheat, corn, grain

sorghum and beans imported by Costa Rica was 196,249 KT in

1981/1982, and the projected amount of the total feed grain,
beans and wheat is estimated.to be 186,074 MT, Of the 196,249
MT of imported grain in 1981/1982, 1“7;078 MT of imported feed
grains and wheat were recieved mainly through Puntarenas and
some Caldera ports in 1981/1982, the remainder through Limon

and Quepos ports. It is projected that about 176,000 MT of

imported feed grains and wheat are expected to be received

through the Puntarenas and Caldera ports in 1982/1983.

Although the Puntarenas port facility is old and obsolete
rob grain unloading, a major portion of grains is still handled
thrbugh the Puntarenas port, In fact there is no permanent
faoility for grain unloading and surge storage capacity. The

pier with two berths at Puntarenas can only handle a maximum of

15,000 T freighters, Three units of vacuvators are uséd to

unload grains from a ship directly to box cars (30 T/box car),

| and then grains are transported to the Barranca facility or
- flour mills. ;t should be noted that a ruil system is the only

" means of transporting grains from the Puntabenas port to the

designated destinations. .A new proposed port grain handling

facility at the Caldera port is greatly needed in Costa Rica in

obder to receive and load out grains efficiently.



The unloading capacity of the threa vacvvratsrs 1s
estimated to be 1300 MT/day. It takes about 8 to 10 d‘ya to
unload grain from a 12,000 T freighter. A demurrage charge at
the port is estimated to be about $10,000/day in i1983. Though
the distance between the Puntaéenas port to the Barranca facil=-
ity is only about 15 Km, a turn around time for rail cars (10
box cars) is estimated to be 3 to 4 hours mainly because of the

slow unloading capacity at the Barranca facility.

The port at Caldera is.reoently constructed facility. The
pier at the Cladera port is capable of handling one-=20,000 T
freighter, and 2-10,000 T freighters at the same time. How-
éver,‘no port grain handling facility exists. A plan was made
by CNP to build a port grain handling facility (10,000 T
storage capacity) at the Caldera port by moving the neta; bins
(20 units, total capacity of 10,000 T) presently iooqted at the

CNP headquarters in San Jose.

The proposed site for a port grain handling facility at
the Cgldera port is located about 100 m from the pier, The
distance between the port to the Barrhhoa facility is about 12
Km. A grain handling faoility can be built at the proposed
site to load out grains easily by rail and truck. A new pro=-
posed port grain handling facility at the Caldera port is
urgently needed in Costa Rica for efficienti handling of -
importqd;grains. Also, this facility can be used for exporting

grains from Costa Rica.

0 \\X



1.

2.

3.

k.

56

6.

Te

8.

Several problems observed during the field trips are:
Inefficient rail car unloading facility at Barranca.

Very loy capacity of grain receiving equipment (bucket
elevators) at Plant 1 of the Barranca facility to accomo-
date inflow of imported grains. Therefore, a smooth grain
movement through the system is hindered, and quite often
incoming imported grains are diverted to open areas in

warehouse, resulting in grain quality deteriortion and

poor housekeeping practices.

No dust control systems at grain receiving and working

areas exist at Plant 1,

Difficulty in keeping a good housekeeping practice at

Plant 1.

Inefficient grain load out sysfem at Plant 1,

Plant 1 and Plant 2 are physically separated too far apart'

to manage the complex effectively by one general ménager.

‘.The propoéed new site for a grain handling and storage

facility at the Barranoa’compiex is also toc far apart
from Plant 1 and Plant 2 for efficient operation and

management.

No grain conditioning and quality monitoring systemé exist

at Plant 1.

nm



C.

'~9.' No. rail aidins and grain unloading and londing ayaton for

-rail oars exist at Plant 2.

10, The Puntarenas port is too old and obsoleto ror grain

unloading purpose,

11. A maximum of only 15,000 T freighters can be served at the

Puhtabenaa‘port.

12, No areas for renovation or modernization of a grain han-

dling facility exist at the Puntarenas port.
13. No truck transport ia possible at the Puntarenas port.

14. Conditions of box cars utilized for grain transport are’

poor'hnd they are inqrrioientisystena for grain unloadins.

On January 29, 1983, Mr. Rolando Flores of CNP accompanied Dr. -

© D. S. Chung and Dr. Richard Phillips of Kansas State University to

Guacimo and La Rita to observe a regibnal grain handling, drying,

and storage facility of CNP at Guaoimo in the Huetar Region (Atlan-

tic side) and a proposed new site for a regional grain handling and

atorage facility at La Rita.

‘The facility at Guacimo was built in the 1940's (exact year not

‘1khown) for primarily handling, ahelling and drying corn produced ih

| the*Hﬁétab Regibn. :Sinoe the originai plant was built, four addi-

tional grain dryers, working bins, handling equipment associated -

;'fi,ﬁith grainvdbying,‘ahd.a varehouse were added to the old plant.

12 \'p



| The present plant contains electric generators, a corn sheller
(capaoity: 20 T/hrs), 5 grain dryers (total capacity: 15 T/hr),
working in'binﬁ, a oleanér, grain handling equipment (auger, bucket
velevatérs; etoc.), a truck scale and sack scales. In addition, there
are about a 1000 T'cépaoity warehouse, grain grading laboratory and
offices. The plant is equipped to receive grains by both truck and

pail, The plant now serves the entire Huetar Region, receiving

shipments of ear corn in sacks directly from CNP's buying stations.

Several observations made in conjunction with plant operations

~are:

8. bfhe plant is located in the center of the city (due to the out-
| growth of the city over the years).

b. Disposal of corn cobs (air pollution).

c. The plant layout is too congested, especially tﬁe corn shelling
and drying areas (fire hazard).

d. The corn sheller is old, and ineffiéient for a current and
future needs (the effective life of the sheller is used.up).

e. Poor dust control system (fire‘hazard and aif pollution).

f. Poor housekeeping around the shellerl(fire_hazard, and grain
quality preservétion).

g€. Small land space prevents easy truck turn around,

h. No land space for future expansion.

Eh route to La Rita, we stopped at a grain buying station
(CAHPO 2) located near Gﬁapiles. The station consists of an office

with grain arading devices, a truck scale and a warehouse with about

13



a 400 T capacity. Our team also briefly stopped ai an agnicultural

éxperiment station where a FAO corn drying project is being con-

ducted using a corn crib for ear corn.

A proposed hew site in the Huetar Region with 40 hectares land
for o regional grain handling, drying and storage facility ias 4
located at La Rita. La Rita is strategically located near Guépiles;

one of the transportation centers in the Heuter‘Region. However, no

access roads to and from the site currently exist. The only way to

get into the site is to cross the railroad track which runs along a
boundary of tne site. At present, the site is completely under-

deveoloped.

Organizational Sucport

We acknowledge with gratitute the generous organizational sup=-
port given by CNP, MIDEPLAN, CIGRAS, and USAID mission/San Jose dur-

ing our two-week stay in Costa Rica.

We especially thank Mr. Frank Heilemann, Mr. Lenard Kornfeid
and otner USAID/San Jose personnel for inforhatioh,'transportation“

and other services provided us through USAID while'in Costa Rica.

Our special acknowledg:ment is given to Mr. Rolando Flores of
CNP and other CNP personnel for accompanying us to field trips, for
assisting us in reviewing and interpreting proposed plans at Bar-
ranca and La Rita, and for aasisting us in revising the project pro-
posal on postharvest grain sistems in Costa Rica and in forﬁulating

professional training'programa for CNP personnel.

R0 \Q



We also thank Dr. Miguel Mora, Direotdr of CIGRAS for his sup=-
pbrt'and other CIGRAS personnel's assistance given in revising the

project proposal on postharvest grain systems in Costa Rica.

Finally, we express our sincere appreciation to the Costa Rica
Minister and Vice-Minister of Planning their keen_interest in our
activities and for giving us the 6pportunity to debrief our actiﬁi—

ties and findings to them.
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III.  IDENTIFICATION AND REVIEW OF KEY ISSUES

Several key issues 1mpact'planned'improvements in grain handling and stor-
age facilities of the Consejo Nacional de Produccion (CNP). Those addressed by
the Kansas State University consultant team inelude (1)’importation of PL U480
and other grain via Pacific ports versus Atlantic ports, (2) role of CNP versus
the private sector in grain handling, (3) linkages between the port facility .
and the inland terminal in the Chorotega .egion, (4) factors affecting éorn
shelling and drying in the Huetar Région, and (5) need by CNP analysts for
professional training.

A. Importation Via Pacific Versus Atlantic

Questions have been raised regarding the relative economies of importing
wheat and feed grains via Pacific ports versus Atlantic ports becaugse of Panama
Canal charges for importation through Pacific ports. The consultants worked
with CNP énalysts to develop the cost coﬁparison summarized in Téble 1.

Representation total ocean freight from Gulf of Mexico poihts amount to
$7.76 per MT more to Costa Rica via-Pacific ports than via Atlantic ports.

The difference reflects three more days at sea plus charges for loaded and
empty return through the Panama Canal. Total freight chargés to Pacific ports
in vessels with gross loaded weight of 20,000 MT or more are calculated at
$22.60/MT compared to $1u.85-to Atlantic ports. Foé smaller ships typically
used for free market procurements, the comparison is $24,26/MT versus $16.15/
“MT. Weighting of 95 ﬁercent in large ships (to reflect PL 480 shipménts) and
5 percent in small ships yielded the costs shown on the first line of Table 1.

Offsetting the differences in ocean freight are higher costs through the

Atlantic ports such as Limon for port charges, handling labor, and internal

transport. Based on 16,000 MT cargo with gross ship weight of 20,000}MT, ship

Previous Page Blank
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Table 1

Comparative Costs for Importation via Pacific and Atlantic Ports-

Type of‘Cost'

Ocean freight
Port charges
Handling labor at port
Internal transport:
Rail
Truck
Combined:
~ Internal rail

" Internal truck

(US$/MT)

(1)
Pacific
Ports
22.68
3.78

.67

7.62

'_ 13.70

3“.75
40.83

- (2)
Atlantic
Ports
14.92

9.00

1.22

13.82
19.45

38.96
44,59

(3) -
Differenc:
(1) - (2

7.76

-5,22

-0.55

-6020

-5-75

-4,21

“3 076

1Includes roundtrip charges through Panama Canal and 95 percent of ship-
ments in large vessels. (Gross loaded weight of 20,000 MT or more.) Other
‘factors favoring Pacific ports include: '

1. Saving of internal transport time of more than 50 percent, with corres-
ponding reduction in quantity and quality loss, ‘

2. More favorable climate for grain storage (about 1 meter less rainfall/

year).

3. Less labor problems and reduced risk of interruption by strikes.

y, Substantial saving in construction and installation cost.

Conversion at $1.00 = $U40

18



- iength of 300 meters and an average of 20 days in port, total port handling

cherges cohe to $5.22/MT leoss for the Pacific ports. The calculation is as

follows:

_1_;_@ ‘Pacific ~ Atlantic
Pilot charges " N | $ 3,940 _ $ | 6,200
Port fees | 52,140 128,760
Tug -charges 4,400 - 9,000
Combined $60, 480 : | . $143,960
Total/MT (16,000 MT) $3.78 - $9.00

Labor rates tor'dock workers favor the Pacitic.ports,because those at the
Atlantic ports‘reflect banana exportation. Current rates for grain are 1.25
Colones for 46 kilograms ($0.67/MT) at Pacific ports and 2.25 Colones per 46
kilograms ($1.22/MT) at Atlantic ports.

The 1nterna1ltransport costs shown in Table 1 reflect existing freight
rates contracted by CNP from the Atlantic (Limon) and the Pacific (Caldefa) to
the San Jose area. The Pacific port advantage is $6.20/MT for rail shipments
and $5.75/MT for truck shipments.

When various sources of cost for importing are combined, the net advan-
tage favors the Pacific borts by $4.21/MT if internal rail shipments are‘used,
and by $3.76/MT if internal truck shipments are used from the ports. To these
concrete cost differences favoring use of Pacific ports can be added (1) saving
of internal transport time of more than 50 percent with corresponding reduc-
tion in physical loss and quality deterioration of grain during transport, (2)
more favorable climate for grain storage (about one meter less annual rainfall)
, oh the Pacific side, (3) fewer potential labor problems and reduced risks of
interruption by labor strike, and (4) substantial saving in construction and

installation costs for port facilities if constructed on the Pacific side.

19 I)JD//



B. Role of CNP in Grain Handling

| Confusion seemed to exist in Costa Riqa regarding the projected role of
the Consejo Nacional de Produccion relative to the private sector in gpain
handling. Issues in this regard are clarified in the recent.stated policies
of CNP's Board of Directors in "Politicas and Instrucciones, 1982/1986" of
November 1982, which indicate that "the objective is to buy and sell suffi-
cient volumes of basic grains to protect produders and consumers. Although.
the percentage of total production Qeeded to achieve this goal is difficult to
quantify, CNP will be aggressive in its procurement programs, striving to
raise its procu.»ment share of rice by 10 percent over that if of the last
two years and to maintain shares equal to or higher than last year fdr corn,
edible beans, and grain sorghum."™ The CNP serves as sole importer for PL 480
wheat and feed grains to serve the privately-owned flour mills and feed
manufacturers.

_ On the basis of established policies and the market shares reali;ed by

CNP over the past two crop years, projected procurement volumes are based on |

the following percentages of national net production:

Rough rice 22 percent

Edible beans T72.3 percent
Corn 31.1 percent
Grain sorghum 62.7 pu-° 1t

Projected handling volumes of imported wheat and feed grains at CNP port

facilitiesvare based on 100 percent of projected imports of these commodities.
Following those by CNP analysts, projected average annual growth rates in

domestic production are 2.3 percent for rice, 3.8 percent for edible beans,

3.5 percent for corn, and 9.6 percent for grain sorghum (see Table A-1, Appendix).

Projected annual growth rates in imports are 4 percent for wheat and 5 percent

‘&’b

for feed grains (yellow corn and grain sorghum).
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C} ' Linkages befween Plénned Caldera Port Facility'and'Barrénca Terminal

Although différént sources of funding for the two-are contemplated,;the'
planned port facilities at Caldera are ciosely linked to planned expansion énd
modernization of CNP's grain terminal at Barranca. As now planned, the Caldera
port faciliﬁy would include rapid ship unloading facilities as well as rapid
loading facilitiésvto both rail and truck. Storage capacity would be limited
to thaﬁ needed for "surge"™ space to permit continuous unloading when transport
equipment is not available for direct loading while ships are in port. The
surge étorage capacity at the Caldera facility would be emptied to rail and
truck for diredt shipment to private flour and feed millers prior to docking.
of the next ship.

The planned enhancement of'the terminal at Barranca includes rapid rail
unioading facilities as well as added storaze capacity so that it can serve as
-the storage'and distribution terminal for imported corn and feed grains brought
in through the Caldera port facility. In the future it might also serve as
the supplying facility for exports in bulk of brown or cargo rice through the'
Caldera poft. |

The close operating link to exist betweén Caldera and Barranca requires :
that the th facilities be fully balanced. Rail loéding rates must be balanced
with ship unloading rates at Caldera and with rail unloading rates at Barranca.
Both surge storage capacity at Caldera and distribution storage capacity at
Barranca must be balanced with these receiving and loading rates. Designs ahd
layouts at the two facilities must reflect the operatipg linkages. In addi-
tion, the capacities, design and layout after enhancement at Barranca must
Serve the combined purposes of that terminal, including bulk'handling of rough
rice and domestically-produced feed grains plus the imported Qheat and feed _

grains, as well as bag handling of edible beans and white corn,
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For these reasons the Kansas Staﬁe University consultants révieyed plans
and made suggestions regarding the,phoposed Caldera port facility as well as
the proposed enhancement at Barranca. It is hoped that the approach taken will
facilitate early commitment of funding for Caldera as well as help expedite
the enhancement at Barranca with PL 480 funds.

D. Factors Affecting Corn Shelling and Drying in the Huetar Region

When the Kansas State Univérsity consultant team arrived !n Costa Rica
some confusion existed as to the type, design, and.babacity of facilities pro-
posed at La Rita by CNP, and the relatiqnship between the proposed facilities
and those in operation at CNP's thte corn shelling and drying terminal at
Guacimo. The latter facility now serves the entire region, receiving daily
truck shipments during ﬁhe marketing season of ear corn in sacks directly from
CﬁP's buying stations. The Guacimo terminal uas adequate receiving, grading,
shelling, drying, storage and loading equipment to handle proJected corn pro=-
curement volumes from the region., |

The problem with Guacimo is not that it is the wrong kind ‘and size of
facility, but rather that its location and layout have been made obsolete by
economic development affecting the Huetar Region; It is bypassed by the modern
electric railroad serving the region and by the modern highway under construc-
tion to connect San Jose with the region's.heartiand. The basic'plant was
designed many years ago to receive by rail, leaving access to truck receipts
bnly by tight tﬁrning and backing in. The city of Guacimo has grown'around it,
adding further to congestion, and bringing increasing pressure to have it
moved for réasoné of nuisance and health hazérd. Corn cob disposal is an ever
increasing problém. The dryers, modern truck scale, flat wérehouses, and much

ofvthe'other equipment are in good condition and. could be relocated.
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In recognit16n of the need, CNP has acquired the 40-hectare site at La
Rité;adjaéent to the new railroad and one kilometer (via undeveloped access
"road) from the outlet of fhe super highway under construction.' It is at the
logical location and represents a good site for the future cofn shelling and
drying terminal to serve the total Huetar Region. At this time the site is
completely undeveloped, and will require grading,.drainage, access road, rail
siding, etc., before a grain términal can be constructed. Fortunately, if
this work is started soon, a new terminal at La Rita can be in operation by
the time the direct highway is completed. 1In the meantime, the old and con=-
gested Guacimo plant can continue to serve Huetar corn producers as it has for
many ﬁears. |

B, Need for Professional Training of CNP Analysts

The development_of new and enhanced graip~handling facilities will*not‘
fully achieve desired goals unless parallel efforts are made toward profes-
-3lonal develobment of CNP's human resources. The planned short éourse train-
‘ing for facility managers described elsewhere in this report is designed to
enhance the operational and édministrative skills of CNP's facility managers.
It is not.designed to provide professional training in engineering and agri-
cultural economics needed to enhance.fhe productivity of CNP analysts who direct
projecﬁvfeasibility studies. Spegialized.master's degree training is required
to meet this need. |

Kansas State University consultants‘were surprised and.pleased by the
keen interest in rigoroﬁs énalytical techniques on the part of CNP counter-
p;rts, and 5y their willingness to work.long over-time hours with the con-
.sultants to help apply these techniques. The staff analysts are experienéed
and dedicaﬁed, and in position to benefit greatly by scholarships for special-
ized master's degree training in the_USA. Several of them havg requested
inférmation on this kind of graduate training.
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IV, BEIISED_2BQlEQI_2BQEQ5AL.QN_!AﬁALXSIS;EQB_IHE_EQSIHABIESI.SZSIEMS_EQE_GBAINS

A . | .

In June of 1980, a Cooperative Agreement was signed between the
Universit& of Costa Rica UCR) and Kansas State University (KSu). ‘This
document provides for the Food and Feed Grain Institute (FFGI) of KSU and
Centro pra Investifaciones en Granes y Semillas (CIGRAS) of UCR to ini-
tiate a coopertive postharvest program of reseabch and tréining under

tropical conditions.

Under the above agreement, a service of KSU team was requeﬁted by
CIGRAS to assist in drafting a project proposal on "Analysis of the
Postharves: Systems for Grains and Pulses in Costa Rica" in August, 1981.
A copy of thé project proposal drafted by the KSU team and the CIGRAS
team is included in the Appendix as a reference., The scopé of work for
the original proposal was divided into three major phases: (1) descrip-
tion_qf-the'postharvest systems, evaluation df losses, degree of effi-
clency, and effectiﬁeness of the systems; (2) development of recommenda-
tions to improve the postharvest systems; and (3) evaluation of the
impact of implemented recommendétions. The‘duration of the project was
originally proposd to be 3 years and the budget of $H05,900 was prepared
for only the first two years, The-project proposai was submitted by
CIGRAS to USAID mission/San Jose for funding; However, the project pro-

posal approval has been pending for sometime.

In late 1982, CIGRAS has modified the original proposal and resub-

mitted it for funding under the agreement between the Government of Costa

= Previous Page Blank
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- Rica and the Government of the United States of American - PL 480, Title I.
The proposal was only to study descriptions of the postharvest systems

in Coeta Rica and to develop test methodology of grain loss assess-

ment, The duration 6f the projecy'was proposed to be one year and the
total cost of $165,000 was requested. After a review of the project pro-
posal by the Ministry of Planning and.USAiD mission/San Jose. Several
questions on objectives, and roles of CNP on the project have beénf

raised.

Upon request by the Ministry of planning and USAID mission/San Jose,
the KSU consultant tgam assisted in revising the project prbpoaal under a
vreviéw with Dr. Miguel Mora, CIGRAS and Mr. Rolando Flores, CNP. The‘
instructions given.to the‘KSU consultant team, CIGRAS and CNP by the Min-
istry of Planning and USAID ﬁission/San Jose waé to revise the project
proposal which is .to be completed withiﬁ 15 to 18 months, with a budget

request of $150,000 to $17o,ooo.

Based on extensive review of the original proposal drafted in 1981
and discuss?on among us, two alternative plans were prepéred, Alferna-
tive I is : (1) to study a description of the postharvest systems (both
on-farm and off-farm); (2) to evaluate grain market performance (both
private and bublic sections); (3) to conduct an on-farm grain loss
assessment; and (uf to conduct an off-farm grain loss assessment (only
public sectors). The duration of the study for Alternative I is proposed
to be 24 months, with an estimated budget for Alternative I as indicated

in the Appendix.

Alternative II is to study only the first two items in Alternative
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I. The duration of thernative II ie proposed to be 15 months, with an
eetinated budget of $173,910. A copy of the revieed proJeot proposal for
AlternativevII is inoluded in the Appendix. The FFGI'e contributions
under FFGI-USAID/W Coopertive Agreement fon the revised projeat for
Alternative II is given in the table below:

FFGI's Contribution Under FFGI-USAID/W Cooperative Agreement on
CIGRAS' Grain Postharvest System Study

K?j] Approx. ' _
Team Speoialists Date Task Activity Man~day
Grain Storage April Planning - On=-Farm 15
Spacialist 1983 ' Description '
A Grain Marketing April Planning - Of f-Farm : 15
Econom? st Description
Market System April Planning Evalution of - 15
Economist 1983 . : 45
B Market Systeg June - Policy Evaluation of 15
Economist 1983 ' Review Market Performance .
Grain Storage Jan Analysis _ On=-Farm - - 15
Specialist = 1984 _ ~ Description : .
c Agr. Engineer Jan Analysis Off=Farm ’ 15
, 1984 ' ‘ Description N
Market System Jan Analysis - Evaluation 15
Economist ' N |
Grain Storage May . Review of Recom- On-Farm - 15
Specialist 1984  mendations & Report Desoription _
D Grain Marketing May Reveiw of Recom= Off-Farm ’ .15
' " Economist 1984 mendations & Report Description _
Market Syatem May Review of Recom- Evaluation of 15
Economist 1984 mendations & Report Market Performance __15 _

45

Total: 150 man-daye or 5 man-monthe"

& This trip will be coordinted with KSU Ag. Engineer's trip for finalizing,
the in-oountry training progran for CNP

The revieed project proposal for Alternative II 1+ -z tentativley approved by

‘the Hinietry of Planning at the meetings held on January 31, 1983.

A
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finally; the K- cuasultant team strongly feels that the funding for con-
dﬁoting 1£ems 3 aﬁd 4 in AltebﬁatiVe I at some futube:date is essential for
improving the bostharvest systems and reducing grain loss in‘Costa'Riéa. In
addition, the results from such a study ban be extended to otheré developing
countries for grain loss reduction programs and efficient grain:marketing sys-

tem development.
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The giain storage and marketing systems in Costa Rica encompasses
highly skilled individuals in the following areas: 1. business and finan=
cial_management.of warehousing/mérohandising firms; 2. technicél manage-
ment of grain handling, drying, storage and processing facilities; and 3.
establishment of government policies and programs for optimum marketing
system development. Training in each of the above areas is essential to
the success of any program to 1mpr6ve Costa Rica's grain storage and

marketing system in the next few years.

Based on our review &nd discussion on CNP's current programs and
proposed projects with several CNP personnel, it is more evident that
training brograms in each of the above areas are definitely needed in
order to effectively carry out and improve the CNP's grain storage and
ﬁarketing programs. The three typeé of -training progfams are proposed:
Te In-country short course on grain storage and management; 2. Inten-
sivé short course on grain storage and marketing to be held at Kﬁhsas
| State University; and-3; Formél degree programs (M.S. or Ph.D. degree)
in ﬁhe areas of Agricultural Engineering and Agricultural Economics at

Kansas State University.

The three types of training programs proposed are briefly summarized

below:
 A. In-country Short Course

1. Tentative Title: Grain Stdrage and Management
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2.

3.

b,

5.

6.

Te

8.

Purposes: Training of CNP's plant managers, assistant managers
and laboratory technicians and privgte sector personnel on

grain storage and managemgnt.

No. of participants: 20-25

Date: Septembear, 1983

Duration: 2-week (min.j

Locations: CIGRAS, San Jose, Costa Rica |
Cooperators:

FFGI (KSU)

AID/W. - S/T Bureau
CIGRAS

CNP

AID/San Jose
Subject'Hattera:v

Fundamentals of Grain Storagox |
_ Grain Handling Equipment and Their Opeiatiohs
Grain Drying and Aeration | |
Equipment Maintenance and Safety
' Warehousing Management - Sanitation and Invenfory Contrql
 Sampling, Inspection and Grading
Grain Loss‘Evaluation
. Fundamentals of Grain Management

Grain Storage Facility‘Planning



"B,

Rice Milling

9. Methods of Instruction: Lectures, laboratory exercise, equip-
ment use, domonstrationa, field trips, practical problem solv-

irg, quizes and exams.

10. Instructors:

KSU - CNP CIGRAS
Engineer Flores Mora
Grain Quality Specialist

‘Ag. Economist

11. Training Manuals: Prepared by FFGI—USAID/H, Spanish

12, Translation equipment:  FFGI
13. Translators: CNP and CIGRAS-USAID/San Joase
14, Certificates: FFGI
15. Logitic support: USAID/San Jose
16, FFGI Instructors gupport: FFGI-USAID/W Cobperative agfeement
The course plap will Ee finalized by Juné 15, 1983.
: -

The Food and Feed Grain Insﬁitute at Kansas StateFUniversity
offers annually, a Grain Storage and Marketing Short course under
Cooperative Agreement AID/DSAN-CA-0256, at Manhattan, Kansas, for

eight weeks during the months of June, July and August. It should

Y,
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C.

be mentioned that a simultaneous translation of instruction in
English into both Spanish and French is available for the above
short course. Three or four engineers or agricultural technologists
or economists carefully selected by CNP should be sent to the U.S.
for such training. Full or partial funding for trainee may be

obtained form USAID mission/San Jose.

Formal qagree DILOErams

Formal degree programs for either M.S. or Ph.D; degree in the
areas of Agricultural Engineering (grain handling, drying, storage
and processing) and Agricultural Economics (grain marketing, market
system analysis, grain trade and policy, etc.) can be obteined at
Kansas State Univerﬁity. Three or four engineers and three or four
economists carefully selected by CNP should apply for admission to
the graduate school, Kansas State Univefsity for their advanced stu-
dies. Funding for such trianing programs may be obtained from USAID

mission/San Jose,
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VI. EVALUATION OF PROPOSED EXPANSION AND MODERNIZATION AT BARRANCA

In addition to field trip and site visits to the area, the consultants
were given full access to detailed project studies by CNP‘staff, including the
CNP/Central Bank of Costa Rica study, "Project fob Expansion and Modernization
of the System for Storage and Conservatioa of Basic Grains," with annexes, of
June 1981. This information plus supplemental analysis made jointly with the
CNP staff form the basis for the consultants' recommendations.

A. Recommendations for Proposed Port Facility at Caldera

The Kansas State University team concurs with the economic need and
justification for a new rapid-handling port elevator facility, and w'th the
choice Qf Caldera as location for such facility. Of the seven alternative |
designs identified in the CNP/Central Bank study, none fully meets CNP's
requirements, however. Four of the alternatives coasidered represent new
facilities, two of concrete and two of steel construction (Table 2). One of
the new facility designs includes 16 silos, each 9 meters in diameter by 12
meters in height, while the other includes 8 silos, each’1u meters in diameter
by 14 meters in height. The other three alternatives (5, 5a, and 5b) involve
moving the existing CNP steel structure of 20 tanks from San Jose to Caldera.
Alternative 5 would place the existing tanks on concrete pillars 7 meters high
so as to be able to unload thena to rail or truck"by gravity. Alternative 5a
would place the tanks or shorter pillars (3.7 meters), and provide elevators
and conveyors for unloading. Alternative 5b would provide underground
unloading conveyors for the bins and elevation to tﬁo 50 cubic meter bins for
unloading to rail and truck.

None of the alternative designs considered is suited to projected needs
at Caldera. The facility is inténded as a rapid-handling pbrt elevator

~capable of unloading 20,000 MT of bulk'grain in five days; it is not intended
'5‘3
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Table 2

Summary of Alternative Port Facilities at Caldera

Item.j

Type of material

No. of silos

Silo dimensions (meter$)2

Capacity per silo‘(MT)

Total éapacity (MT)

Cost of imported ﬁachinery'($1,000)
Estimated total cost ($1,000)

Foreign currency coﬂponent (%)

Considered in CNP/Central Bank Study

Alternative Number -

Concrete

2 3 4 5
Steel Concrete Steel Steell
16 8 8 20

9x12 14x14 1Wx14
564 1,588 1,588 500
9,024 12,711 12,711 10,000

875.2 753.6 753.6 523.4
1,587 1,424 1,360 1,138

63.69 56.20 63.58 60.42

5a 5b'ﬁ

Steell Steell
20 20
500 - 500

10,000 10,000 ‘

674.6 724 .1
1,276 1,172

65.71 68.61

1These alternatives include dismantling and re-erecting the existing CNP silos from San Jose.

2First figure is diameter and the second height.



as a grain storage terminal. Key requirements for the faci}ity are'dependable_
capacity of 250 MT uer hour for ship_unloading, elevating, and direct diatri-
cution to storage silos. It needs surge storage-capac1t§ which can be filled .
at the same rate (250_MT/hr), but emptied by gravity to pail hopper cars at a
rate of 600 Mf/hour. Special considerations in the design at Caldera include
those serving as (1) surge’sterage capacity, (2) ship docking and unloading,
(3) conveying to elevator leg, (4) elevatiug and distribution, (5) rail car
vspottins and loading, (6) truck loading, and (7) puovision for unloading frem

trains and trucks.

Surge storage capacity is needed at the Caldera port facility 80 that
trains can be'loaded rapidly and ship unloading can continue while loaded
trains are euroute.to Barranca. If two 300-MT hopper-car trains are ccmmitted
for the haul, and if each requires oue-half hcur to load, one-half hour to
Barranca, one-half uour to unload, and one-half hour to return, then an

average load out rate of 300 MT/hr can be maintained once the Caldera surge

bins are filled. Total surge storage capacity at the port of about 25 percent

of total ship cargo size is_needed-to make the system work. On this basis and
20,000 MT cargos, 5,000 MT of surge storage capacity is needed at the Caldera

port facility.

For the working surge capacity, individual storage bins need to be small--

no more than 500 MT each--so that at least 10 individual bi!ns are available
for different kinds and classes of grain. The bins need to be tal; aud narrow.
and uopuer-bottomed for complete unloading. They need to be elevated and
.horizontally spaced so that eue hopper car‘can be loaded from each of the teu '
bins at the same time. They need to be on extra strong foundation because 1t
will be impossible to fill and empty them so as to distribute weight load on

‘the foundation evenly. Because of the stresses the structure will be given,



only all riew construction of concrete or steel should be consillered. The
existing steel tanks in San Jose can by used at Bari-anca much more safeiy
than at Caldera.

Ship docking and unloading must be Well-designai to wermit rapid discharge

around the clock, even in inclement weather. A realizéd continuous unloading
rate of 225 MT/hr for 18 hours per day requires five conseéutive operating
days to empty a 20,000 MT cargo of.wheat or feed grain. If a permanent dock
and jetty can be constructed at thé pobt, marine légs represeht the most
‘energy-efficient and dependable method for unloading at this rate. If the
Caldera port authority will not peﬁmit a permanent jetty, then air-suction con-
veyors wili have to be used, and the unloading system designed to make.them
as effective a$ possible. Three or four separate suction conveyors will be
required, énd they need to dischargé to a single horizontal converyor belt
serving the elevator leg. - The system heeds to be as rust-proof as possible;
and desigﬁed for safe and effective use in rough weathcr at the port.

Conveying firom dock side to the port facility headhouse will be accom-

plished most efficiently w;th a single high-capacity rubber belt conveyor,

It should be enclosed for safety and protection from weather. Depehding upon -
the difference in elevation from dock side to the pit‘serving the elevator ‘
leg, it may be partially or wholely ﬁnderground at thé uppér end. It Sﬁould
be reversible so that the fécility can be used to load vesseis for export
(unless other‘provisions are made in the fécility design for this purpose).

Elevating and distribution to the surge silos can be accomplished by a

single 250 MT/hrlélevator leg and either gravity spohtiné or 250 MT/hr‘hori-l
zontal conveyor to the 10 silos. Becaﬁse of the overall height needed for

thé faciiity, and the linear layout of ﬁhe silos for simultaneous distribution
ﬁo rall cars, a lower‘eleﬁator ;ég plus horizontal conveyor-;s likely to be

%4
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more energy efficient. In either case, a distributor so that:discharge can be
‘made to twolor more bins at the same time will add a gfeat deal of operating
flexibility of the facility; The design must be such that elevation and fill-
ing of silos will not be interrﬁpted by the spotting, loading, and depabture
of trains and trucks.

The alternatives considered in the CNP/National Bank study do not reflect
a system for weighing the imported grain. If inbound weights at the port are
"desired, then high-capacity hopper scales will‘be needed in the headhouse at
"at ihe point of discharge from thé elevator leg. The alternative is a dynamic
pla;fbrm scale for weighing trains and trucks in and out. Because of the need
to accommodaté throughput of 250 MT/hr on a éontinuous sasis, either alterna-
tive will add considerably to the capital cost of the faecility.

Rail car spotting and loading facilities must be carefully planned so

that a train of ten 30-MT hopper cars can be brought into place,(loaded and
pulled away in 30 minutes without interrupting the ship unloading process. If
the ten surge storage silos are properly spaced horizontally and each is
.designed'for emptying by gravity, then one rail car can be fi;led from each of
the ten bins at the same time. Each rail car needs to be filled at a minimum
rate of 60 MT per hour so that the ehtire train is loaded in 30 minutes.
During thisiloading process, addipionéi grain from the ship will continue to
be added into the top of the'surge silos.

If the surge silos are sﬁfficiently elevated and properly hoppered, they
can be completely emptied to_rail or truck by gravity so that no conveyor
system is needed under the silos. Hoﬁever, if the facility is to serve fof
éxport in the future, provision wili need to be‘ﬁade for.unloading from the
.silos,to the conﬁeyor belt sérving dqék side. It may be that this can be done

by gravity from the silos nearest the headhousé, and that only these will
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 ever be needed for handling export grain. If so, then no horizontal conveyor
system will be needed under the silos, even for exportation.

Truck loading can be accomplished with the same gravity system as that

for rail. The only additional provision is needed for concrete paying ove>
the rail siding so that the same area can be used for spotting'trucks for di-
rect gravity loading in bulk from the surge silos. There will be little need
or opportunity to load trucks during the time when trains are being loaded for
Barranca, but when a ship has been unloaded, remaining grain in inventory at
Caldera can be loaded to trucks for flour millers and feed manufacturers.
Because of the lower freight rates the larger millers may prefer shipments
by rail réther than truck, especially after.hopper cars are brought into
service. The proposed Caldera facility will be able to accommodate them; in
fact, if hoppered trains are available in addifion to the two needed for
continuous service to Barranca, shipments to flour millers can be made ouring
the time e cargo of wheat is being unloaded. It is reported that both flour
millers have substantial bulk storage capacity for wheat (Harrinas, CA - 5,000
MT, and Molino de Costa Rica - 25,000 MT). If their receiving can be converted
to rapid unloading of hoppered rail cars, they stand to saQe in freight costs
and take some of the pressure from Barranca as the major storage point for
imported wheat.

Provision for unloading from rail hopper cars and bulk trucks will be

needed at Caldera if in the future the facility is to be used for bulk export
| of brown rice and/or other grains. This can be done by providing in the
design for an underground hopper leading to the elevator leg (of say 50 MT
capacity) covered by floor aod grate which can be accessed by both rail and
truck. Provision'should be made in the design for the unloading pit and dump-
ing area for handling grainvexports.

“VO
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B. Projected Role of Barranca Grain Terminal

Located 12 kilometers from the Caldera port, the CNP grain teﬁminal at
Barranca is the logical place for receiving and storing the major portion of
imported wheat and feed grains, and distributing these grains to Costa Rica's
flpﬁr and feed millers as needed. A large portion of the wheat and yellow
corn now imported via Puntarenas “3 handled through the Barranca terminal.

This facility'also handles an estimated 60 percent of CNP procurements of
vyellow corn and grain sorghum from domestic production in the Chorotega Region,
and receives, stores, and mills a comparable portion of CNP rough rice procure-
ments from the Region. Sacked white corn and edible beans from this region

are handled at the Barranca terminal as well,

The existing facility at Barranca consists of two plants on the same site.
Plant No. 1 includes the rice mill and a battery of 33 old metal silos with
total bulk storage capacity of 10,000 MT which are used principally for stor-
ing rough rice for milling. The plant also has 3,000 MT of warehouse space
whidh is used for work space and'milled rice storage. Plant No. 2 includes
six large metal silos with total bulk stbrage capacity of 10,000 MT which are
used primarily for corn. As shown by Figure 1, the existing facility also in-
cludes geveral structures other than those directly associated with the two
grain handiing plants. Plant No. 2 is not served by rail at present, but rail
access ‘to it is contemplaﬁed as part of the Barranca grain terminal enhancement.

The future role visualized for the Barranca grain terminal includes (1)
receiving imported wheat from Caldera for distribution to flour millers, (2)
beceiving imported feed grains from Caldera (yellow dent corn and grain sorghum)
. for distribution to the nation's poultry and livestock feed manufactuiers, (3)
receiving yellow corn and grain sorghum from CNP buying stations in the Chorotega

Region for conditioning and distribution to feed manufacturers, {(4) receiving
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rough bice from the Chorotega Region (including the Tehpisque River Irrigation
Project) for conditioning, storage, milling, and product distribution.(includ-
ing possible future export), and (5) continued receiving, conditioning, and
distribution of white corn and edible beans marketed by farmers in the Chohotega
Region. The needed total handling and storage capacities av the Barranca
facility, as well as the ccrresponding layout and design, depend upon quanti-
tative projections for each of these fine functions; Such projections are
reported in the following section.

C. Projected Handling Volumes at Barranca

1. Prbjected Annual Volumes

Projections of production of basic grains in the Chorotega'Région>
through the 1987-88 crop year, together with corresponding volumes in the
Barranca trade area and projected handled volumes at Barranca are shown in
Tables 3 to 6. The projections are shown in metric tons before adjusting for
farm losses and shrinkage through drying and cleaning.

Rice production in éhe region is projected at an annual increase rate of
2.3 percent, reflecting growth in domestic demand (Table 3). The production
potential for rice is expected to increase more rapidly, but at relatively
high production cost, so that projection of surplus over domestic réQﬁibéments
is not warranted. For the 1987-88 crop year, projected rice production for
the Chorotega Region is 113,420 MT of which about 68,000 MT is in the Barranca
trade area, giving projected handling volume for.the Barranca term;nal of
about 15,000 MT.

Edible bean production in the Chorotega Region is projected to increase
by 3.8 percent per year, reaching 7,697 MT by 1987-88 (Table 4), of which 4,618

falls within Barranca's trade zone. Projected edible bean volume handled at

KV
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the Barranca terminal reéohes about 3,400 MT for that year. Cdrn'productién
is projected at an annual rate of increaséd of 3.5 percent, reaching 11,200 MT
for the region and 6,721 MT in the Barranca zone by 1987-88 (Table 5). Pro-
Jectéd handling volume at the Barranca terminal reaches 2,090 MT for that Year.

Grain sorghum production is projected at 9.6 percenf per year, reachihg
by 1987-88 some 39,200 MT for the region and 23,500 MT in the Barranga trade
zone (Table 6). Projected handling volume that yéar for the Barranca terminal
is 14,750 MT.

Because Costa Rica produces virtually no Qheat, prqjected'import require;
ments for this grain are based on a 4-percent annual increase in total demand
requirements.(Table 7). Projected requiré@ents’for,thé 1987-88 crop year are
120,276 MT or 10,023 MT per month. Projected import requireﬁents for yelloﬁ
dent corn and grain sorghum are‘based on projected total reduirements for feed,
grains to serve the nation's poultry and livestock feed manufacturers minus
the projected domestic supply of these feed grains (Table 7). Total hatiqnal
demand ;s projected to increase at 5 percent'per year, reaching 156,418 MT by
1987-88. Before adjustment for on-farm loss and shrinkage from drying and
cleaning, national production projections for 1987-88 are ug,uoo MT of grain
sorghum and 99,520 MT of corn (Table A-1, Appendix). After adjustments, the
projections are 41,674 MT of grain sorghum and 90,165 MT of corn. Based on
19;1‘percent of corn proddction and all of the grain sorghum going for live-
stock feed, the total domestic supply forb1987-88 is 58,888 MT. This leaveg
97,530 MT to be supplied by imports (Table 7).

2. ProJectéd Monthly Volumes for 1987-88

Projected monthly (and even daily) volumes of receipts and shipments are
needed in order to determine needed ce.acities for receiving, loading, and

bulk storage at Barranca. Because the grain terminal functions primarily as

41 4_3



the point of éSsembly of grains during peak flows fdr later distritution as
‘needéd for processing, the_monthly patterns of projected'receibtb at the-.“
terminal and monthly patterns of shipments from the terminal provide the baSié
-for determining stbrage capacity requirements. Projected daily peak receipté
-and shipments establish required throughput handling capacities. The'
projectedftotal annual TQQ?-QB volumes at Barrahca aré broken down by month :
ianables 8 throhgh 12. The monthly volumes for the critical months of

- November, December, and January ace brokeh down on 5 daily basis in Table: A-2
through A-Y4, Appendix.

Based on national monthly harvesting patterns from Table 3 of the Annex
to "Postharvest System for Rice, Corn, Beans, and Sorghum in Costa Rica" by
Rolando Flores and Gabriel Rengifo,_projected monthly supplies of domestically-
produced feed grains for 1987-88 are shown in Table B.' These values are aubf '
vtracted from the projected monthly Eéquireﬁént of 13,112 MT to obtain monthly
feed grain 1mport requirements. 1In Janﬁary and February when -domé;tic Sup=-
plies exceed demand requirements, the supplies are carried forward into the :
next month, and import requirements adjusted'accordingly. Figures in the last
ctlumn of Table 8 provide basis_for total monthly feed grain import require-
ments as shown in Table 11. -

Monthly harvest patterns of the basic grains in the Chorotega Region from
the Flores-Rengifo publication provide basis for the'proJected monthly patterns
shown in Tables 9 and 10. In this region corn and grain sorghum flow to mar-
ket in two seasons (1) August-October and (2) January-April, but peak receipts
come in January (Table 9). Projected receipts at Barranca for January 1988
include 8,327 of the total annual volume of 12,603 MT for the crop year.
Shipments out to feed mnaufacturers follow the pattern of receipts until
January when they become limited by monthly demand of 2,799 MT. This means

X
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that monthly ending inventory balances of domestic-feed grains are at zero -
through December, peak at 5, 537 MT for January and then decline to 3,850 MT

for February, 1,065 MT for March and zero thereafter. It is clear from this
:pattern that a minimum of about 6,000 MT of bulk grain storage capacity for

domestic feed grains is required at Barranca.

The rice harvesting pattern for the Chorotega Region is such that 8 751 _
MT of the projected 1987-88 rough rice receipts at Barranca, or 66 percent, |
come during December (Table 10). New crop receipts‘start in Ootober, build
_upisharply during November and December, and thereafter tail off rapidly; The_
rice mill can be operated at full monthly capacity from about October 10(until.
early August, but required rough rice storage capacity peaks‘at nearly 10 000
MT by the end of December. Ending inventories of rough rice remain at zero
for August September, and October but at substantial volumes for the rest of
the year.

Simulated monthly patterns of receipts and shipments of imported grains at
Barranca for 1987-88 are shown in Table 11.‘ The table is based on projected
monthly demands from Tables 7 and 8, and 20,000 MT cargos 5, 000 MT of which
is stored in surge capacity at the Caldera port facility. For example in the
case of wheat, a 20,000 MT cargo arrives.at Caldera in August from which
‘15,090 MT is transferred (at the rate of 3,000 MT per day)'to Barranca by .
rail. The remaining 5,000 MT is held temporarily.in surge storage at Caldera,
but shipped on to flour mills directly from the port nuring the same month. |
From the 15 000 MT received at Caldera, 5 ,023 MT also is shipped to flour
mills during August to meet the total monthly demard of 10,023 MT (5,000 MT +
5;023 MT = 10,023 MT. Another 20,000 MT of wheat arrives at port in late
.September. In the meantime the August ending balance at Barranca of 9,977 MT

has been virtually exhausted for supplying September needs to the flour mills.

/
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Again from thg léte September cafgo;'JS,OOO MT is transported by rail to
Barranca and 5,000 MT remains temporarily at Caldéra. The full monthly
requirement for September is supplied to the mills from Barranca, 9,977 MT
from inventory and the renaining 46 MT from the September shipment, leaving'a '
September ending inventory at Barranca of 14,954 MT. No wheat is imported in
October, the first 5,000 MT of monthly demand Seing met by the surge inventory
| (from the previous cargo) at Caldera, and the remaining 5,023 MT from the
previous closing inventory atharranca.. Projected receipts, shipments, ahd.
closing balances of wheat fo; the remaining months can be traced in the same
manner. It will be noted that about 15,000 MT of bulk storage capacity for
wheat is needed at Barranca, and that this capacity essentially is full eVery.
other month. | N

The projected monthly volumes of imporﬁed yellpw corn or grain sobghum'3
for 1987-88 are shown in the last three columns of Table 11. Because of an
opening balance in inventory at Barbanca at the end of thé previoqs July of
11,895 MT, the entire August demand of 10,398 MI' is met from inventoﬁy,“
reducing closing inventory for the month to 1,497 MT. A 203000 MT oérgo of
feed grain is brought into Caldera in late Septembér; 15,000 MT of whioch is
immediately shipped to.Barrangavby rail,' The'u,u31 MT of demand for imporfed
feed grain is supplied from Barranca,‘leaving‘a‘olosing inventory for
Sepﬁember of 12,066 MT (1,497 + 15,000 - N,ﬁ31 = 12,066). The’OctobeE demand
of 11,678 MT is met by 5,000 MT of direct shipment from Caldera early in the
denth plus,6;678‘MT from invéptory ét Barranca, reducihg inventory at Caldera
to;zero and that at Barranca to 5,388 MT. Note that the required bulk storage
| capacity at Barranca for imported feed grains peaks at about 15,300 MT in

‘November and approaches this tonnage again‘in July.
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.vProJectedv1987-88'monthly_ending balances fcr the different’greins at
ﬁarnenca_from tne previous tables are brought togethen‘in.Table 12. It will
be noted that insentories of different grains peak in different months, 80
that if the facility is properly'designed, the total storage capacity |
requirements~is‘1ess than the sum ofvthat for each grain. Peak inventories
are reached in December fon rice, September and November for wheat, January
.for.domestic feed grains, and November for{imported feed gnains.  For the
facility as a.whole, indicated inventories of bulk grain peak at 32,572 MT in
, Jenuany and are close to this neak in November, May, and Jniy as well.
Average monthly inventories are highest for the 3-month period November
through Jannary; This.is the perioc chosen for testing capacity requirements
cn a daily'basis.i | | | N

3. | ProJected Daily Volumes for November 1987 through January 1988

| The'projected daily voldnes of receipts, shipments. and inventories of
bulk grains at Barranca for the three consecutive tight months serve as basis
for determining both handling rates and storage capacities at the facility.
'For example, the November projected daily patterns indicate that the facility’
must be»able to receive and handle_into storage some 3,220 MT per day (Table
A-2, Appendii). It must be able to unload rail trains of both wheat and feed
grains at the rate of 3 000 MT per day, but not at tne same time._ However, it
must be able to receive up to 220 MT of rough rice while unloading either wheat
,vor corn trains at the rate of 3,000 MT per day. Likewise, the faoility must
fbe capable of loading bulk grain to rail and/or trucks at rates up to 1,200 MT
”per day, but not during those very busy 5-day periods when 15, 000 MT of wheat
: dr‘corn nust be unloaded.‘ The peek storage inventory for November is not |
reacned until the end cf the month; at no other time dnring the month is total

‘storage capacity under stress.
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| The arojected daily volumes at Barranca for December show a somewhat.dif-
feaent pattern (Table A-3). At a daily receiving rate of 400 MT, roughvrice
invenaories are being increased each day. HoweQer,'inventories of imported
feed grains are being drawn down at the rate of 600 MT/day, and those‘of wheat
also being raduced at this rate from the 19th day onward. The net result is
that total bulk grain inventories at the terminal are being reduced throughout
Décember, reaching a daily low on tﬁe 28th of about 23,000 MT. Receiving rates
for rough rice are increased to 400 MT per day, but other throughput rates
established.by the November pattern are satisfactory for that in December.
January is the peak month for recaiving dom:atically-produced feed érains,
beceiving at a rate of 500 MT per day tTabie A-4). Because no imported corn -
‘or grain sorghum is handledaduring the month, no stress on handling rates 15
encduhtered during thié time. .Peak reaeiving rates for wheat are aéain en;
cauntered at the_end of the month; contbibuting to peak total stobage'inven-
tories at month end. Even though inventories of domestic feed grains increaae.
each day, out shipments of wheat ahd coatinued milling of.rough‘rice inventories -
‘" cause Aaily'inventories of combined bulk graina to decline unﬁil moafh end when

another cargo of wheat imports 1is received.

h. ‘Summary of CapacityANeeds at Barranca

In summary, the projected volumes at Barranca 1ndicate‘naeded unloading
capacity f‘rom‘rail hopper cars of 3,000 MT per day for both wheat and feed
grains. Trains of 300 MT need to be unloaded in 30'minutes, or at the rate of
600 MT per hour. However, if there is unloading pit capacity of at least 300
MT, elevating and binning capacity of 300 MI/hr is sufficient because of the
travel time of the trains from Caldera. In addition, the facility needs bulk
receiving capacity by rail and/or truck of 400 MT/day for rough rice_and ofA‘
500 MT/day for domestically-produced érain sorghum ahd yellow'corn. It needs

W
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loading égpacity to rail ‘and/or truck of 600 MT/day for wheat and 600 MT/day
forAreed grains,.or a total of 1,200 MT/day. The facility can be operated 80
that this loading capacity does not have to be available at the same time that
hopper cars are béing unloaded ﬁt the rate of 3,000 MT/day.

These handling capacity needs-are for grains in bulk and are in addition
to capacity needs for handling grains in bags and/or flat warehouseé,
including white corn, edible beans, aﬁd mil;ed riée. Projected volumés of
corn and edible beans at Barranca are included in Table 4 and 6. Those for
‘milled rice are derived fﬁqm the rough rice projections in Tables 3, 10 and
A-2 to A~-Y4, using appropbiate milling rates. It appears ﬁhat existing
handling capacities and flat wabehouée storage capacities at Barranca for
these grains are adequate to meet ;he proJected requirements.

The needed additional bulk storage capacity at.the'Barranca varies from
about 14,200 MT to 20,300 MT dependiﬁg upop»how effectively available space
normally used for storing rough rice and wheat can be uged for storing feed
‘grains, and vice versa. . If the two types of stofage (at plant No. 1 aqd'plaﬁﬁ
- No. 2) can be used as perfect éomplements, then the total column of Table 12
is relevant. The peak monthly storage frém this column is 32,572 MT in
January. If this figure is increased by 5 percent for working space, we have
32,572 MT x 1.05 = 34,201 MT, which minus existing silo capacity of 20,000 MT,
;ndicatés needed additional sbace of 14,201 MTI. At the othef-extreme,-if o
there is no complementarity in use between the two plants (but perféct comple~
mentarity in use of storage space between rough rice and wheat, and betweef
domestic feed grains and imported feed grains), then the figures from
'the two subtotals in Table 12 must be added. Thus, 23,100 MT + 15,272 MT =
38,372 MT, and this 1.05 = 40,291 MT or 20,291 MT of additional bulk storage

gapacity.
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Even though‘ﬁhe Barranca faciliﬁy includes two bulk grain terminal plants
with no conveyor system connecting the two (see Figure 1), the daily.rlows and
inventory levels for November, December, and January in Tables A-2 through A-4
indicétes some potential for complementary use of the two plants. For exam-
ple, if the last 5,000 MT of the late January shipment of wheat could be stored
'iﬁ empty corn silos (and the 23,100 MT peak reduced correspondingly), then ad-
ditional storage capacity for Barranca of about 16,500 MT would be adequate.
Shipments of wheat from the corn silos could be completed before they are
needed for imported feed grains. This cross use of storage facilities will
‘complicate operation of the Barranca terminal Somewhat, but would appear to be
feasible if the facility is designed properly. On this basis, it is believed
that additional bulk storage capacity of 16,600 MT to 17,000 MT at the two |
grain term;nal plahts at Barranca will be adequate. A workable combination
appears to be‘an additional 10,000 MT at plant No. 1 to handle rice and wheat

and an additional 6,000 MT to 7,000 MT at plant No. 2 to serve both domgstic
and imported feed grains. The specific recommendations in the following section
reflect such combination.

D. Recommended Enhancement for the Barranca Terminal

The recommended enhancement of the Barranca terminal to serve projected
needs is summarized by the proposed new layout in Figure 2. Rather than |
create a third plant somewhere on the Barranca site, it is recommended that
both existing plants be expanded and enhanced, and that a circular rail spur
line be extended to plant No. 2. Plant No. 1 would be remodeled completely by
adding a neﬁ head house with fast elevating leg, and doubling existing bulk
storége capacity by moving the CNP metal silos from San Jose to the site.
Plant No. 2 would be expanded by adding rapid rail receiving with new elevator

leg, and by adding four additional silos, each of the same capacity as the
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Figure 2. A Recommended Layout of a New Barranca Facility
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existing six (Figure 2). Hydraulic truck dumps of 60 MT capadity aré
vrecommended at both plants.

As visualized; plant No. 1 would be used principally for rice}and wheat.

As is now the case, roﬁgh rice ﬁould bé received from Suying‘stations in the

region by both rail and truck for cléaning‘ana drying, storage, and»m;lling.
The existing metal silos énd mill building would be used fér rice, but the
milling equipment wouid be up-graded to 5 MT/hour,»preferably with separate
stage hulling in order to produce browﬁ rice fdr export. When not occupied by
rough rice, these existing silos would be used for wheat. Wheat would be
received by rail hopper cars from the Caldera port facility for short-term
storage and distribution to the flour mills by both rail.and.truck. The 20
Siwvs from San Jose would be re-erected on the other side of the new headhouse
and used for wheat storage, adding 10,000 MT of silo storage capacity to this
plant. ‘

Plant No. 2 wohld be used for handliné dohestic and imported feed‘
grains, and for "overflow" wheaﬁ. Domestic grain sorghum and yellow corn
would be received in bulk»by rail and truck from buying stations in the region_
for drying, cleaning, storage, and distribution in bulk ﬁo feed manufaétureré_
by_raii and truck. Imported yeliow dent corn and/or grain Sorghhm would be
received by rail hoppeb cars. from Caldera for stoﬁage and distribution in bulk
by rail and truck to feed manufacturers. The proppsed féur new metal siios at‘
this plant would add about 6,700 MT of bulk storage capacity. |

Recommended general specifications for additions to the two plants at the.
Barranca terminal are summarized below.

Plant No. 1

1. New headhouse, replacing existing one, to serve both existing and

ga./

added silos, with elevating capacity of 300 MT per hour.
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2. . Erection of the 20 metal bins from San Jose on the other side of.the

‘headhouse to provide‘10;000 MT additional storage capacity, together with
overhead'conveydr for filling at the rate of 300 MT per hour, &nd conveyor

below for emptying at the rate of 80 MT per hour.

3. Rail unloading pit for hopper cars with surge storage capacity of
300 MT and conveying capacity to the elevator leg of.300 MT per hour. |

M, Hydréuiic truck unloading platform of 60 MT'capacity with conveying -

capacity to the elevator leg of 100 MT per hour.

5. Bulk loading facilities for both rail and truck at the rate of 100 MT

per hour, .

6. Rice milling capacity of 5 MT per hour, and capability of hulling
and handling brown rice in bulk.
Plant No. 2

1. Extension of rail siding to the plant.

2. Construction of 4 new metal silos, adding bulk storage capacity of

about 6,700 MT.

3. Rail unloading pit for hopper cars with surge capacity of 300 MT

and conveying capacity to the elevator leg of 300 MT peh hour.

4, Additional elevator leg of 300 MT per hour to serve rail unloading.

5. Additional conveyor capacity to the existing plus the new silos for

filling at the rate of 300 MT per hour and emptying at the rate of 100 MT per

hour.

6. Hydraulic truck unloadihg platform of 60 MT capacity.
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Table 3
Projections of Rough Rice through 1987-88

' (Metric tons, unadjusted)

() (@) @)
Chorotega Assigned Volume
‘ Region - bo at
Crop Year Production Barrancal Barranca?
1980-81 - 128,434 - 77,060 - 16,953
1981-82 95,071 57,024 ~12,5U9
-+ 1982-83 - 66,875 40,125 __8,827
1983-84 95,593 - 57,356 - 12,618
198485 105,941 '63,565 . v13,984
- 1985-86 108,378 65,026 14,306
1986-87 - 110,870 66,552 - 14,635 ¢
1987-88 113,420 68,052 W,972

Projected procurement percentages based CNP stated policies by Board of Directors
in "Politicas and Instrucciones, 1982/1986" of Nov. 1982.

"The objective is to buy and sell sufficient volumes of basic grains to protect
producers and consumers. Although the percentage of total production needed to
achieve this goal is difficult to quantify, CNP will be aggressive in its procure.-
ment programs, striving to raise its procurement share of rice by 10 percent over
that of the last two years and maintain shares equal to or higher than last year
for corn, beans, and grain sorghum." ‘

On basis of this stated policy projected CNP procurement shares &°e 22 percent
for rice, 72.3 percent for beans, 31.1 percent for corn, and 62.7 percent for
grain sorghum, . ’

1At 60 percent of Col 1.

2at 22 percent of Col 2.

5
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Table 4
Projections of Edible Beans through -1987-8C

(Metric tons, unadjusted)

(1 (2 o (3)

Chorotega Assigned Volume
» Regional . to at
Crop Year Production Barrancal Barranca?2

1980-81 2,790 1,674 1,210
1981-82 5,074 3,044 - 2,201
1982-83 4,324 2,595 1,876
1983-84 6,096 3,657 2,644
1984-85 6,882 4,129 2,985
1985-86 7,144 14,286 © 3,099
1586-87 7,415 4,449 3,217

1987-88 7,697 4,618 3,339

1At 60 percent of Col 1.

2At 72.3 percent of Col 2.

53



Table 5
Projections of Corn through 1987-88

(Metric tons, unadjusted)

(1) (2) (3)
Chorotega Assigned ' Volume

Regional - to at

Crop. Year Production Barrancal ’ Barranca?

1980-81 6,271 o 3,763 1,170
1981-82 9,173 5,504 4 1,712
1982-83 | 9,505 15,703 o 1,774
1983-84 : 9,761 . 5,856 1,821
1984-85 10,103 6,062 - 1,885
1985-86 o 10,456 ' 6,274 1,951
1986-87 10,822 R 6,493 2,019
1987-88 11,201 6,721 2,090

" 1At 60 percent of Col 1.

2at 31.1 percent of Col 2.
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Table 6
Projections of Grain Sorghum through 1987-88

(Metric tons, unadjusted)

(1) () (3)

Chorotega Assigned ‘ Volume
: Regional to _ at
Crop Year ) Production Barrancal : Barranca?2
1980-81 33,858 | 20,315 - 12,737
1981-82 23,434 14,060 o 8,816
1982-83 22,378 13,427 | 8,419
1983-84 27,172 | 16,303 o 0,222
1984-85 - 29,718 17,869 . | | 11,204
1985-86 32,639 | 19,583 . 12,279
1986-87 35,773 | 21,464 13,8

1987-88 39,207 235k 14,750

1At 60 percent of Col 1.

2At 62.7 percent of Col 2.
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Table 7. Annual Projections of Import Requirements for Wheat and Fied Grains,

1.

2.

3.

| Wheat' | Feed Grains (M]
Year | (MT) | Total Demand ; Domestic® Import3
l l | |
1981-82 | 96,920 | 112,958 | 0,177 | 72,781
1983-84 | 102,813 | 124,711 | 4,470 | 80,241
1984-85 | 106,926 | 131,537 | 47,284 | 84,253
1985-86 | 111,203 | 139,074 | 59,609 | 88,465
1986-87 | 115,651 | 149,700 | 56,811 | 92,889
1987-88 | 120,276 | 157,344 | 59,814 1 97,530

Based on 4% annual increase except 2% increase for the year 1981/1982,
Based on projections from Table A-1, Appendix after application of factor
for drying and cleaning of 0.9062 for grain sorghum and 0.8436 for corn,
and assuming 17.92 percent of corn production used for livestock and
poultry feed, :

Based on 5% annual .increase,
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Table 8. Projected Monthly Feed Grains Demands, Domestic Supply and Import
 Reauirements for 1987/1988. ' .

Month | Domestic Supply | Import | Monthly Requirement
i (MT) 1 (MT) (MT)
| ' | ! '

' August | 2,714 | 10,398 | 13,112
September | 8,681 | 4,431 | 13,112
October | 1,434 | 11,678 | 13,112
November | 2,996 | 10,116 | 13,112
December | 1,775 | 11,337 | 13,112
January | 26,651 | == | 13,112
February | 9,411 | - 13,112

~ March | 2,734 | 540 | 13,112
April | T4T | 12,365 | 13,112

- May | 792 | 12,320 | 13,112
June | 1,342 | 11,770 | 13,112
July I 537 | 12,575 | 13,112
Total ] 59,814 | 97,530 | 157,344
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Table 9,

,Projected'Monthly Handling Volume'of DomeStic Yellow Corn
and Grain Sorghum at Barranca, 1987-88

(Metbic tohs, after cleaning and dfying)

o _ Receipts v . Shipments Ending -
Month . Corn ~.Sorghum Combined (Combined) Balance
Annual 205a - 12,398b 12,603 . 12,603
Aug - ' 725 - T25 - T25 0

- Sep . 58 2,061 2,119 2,119 0
Oct. 47 267 ’ 314 . 314 0
Nov . - - .- . - -0
Dec o - - ‘ - - 0
Jan - ' .59 8,268 . . 8,327 2,790¢ - . 5,537
Feb 26 1,077 1,103 - 2,790¢ .. 3,850
Mar . 5 - ' - 5. 2,790¢ 1,065
Apr 10 . - 0 - 1,075 0
May E - S - - : : 0
Jun . - ' - - 0

" Jul ’ - - ‘ - 0

aTable 5, column 3 for projected volume of corn x 11% yellow corn x
adjustment factor for on-farm loss and drying and cleaning of 0 906

bTable 6, column 3 for projected volume of grain- sorghum x adjustment '
factor for on-farm loss and drying and cleaning of 0 8436. .

cProject total national monthly requirement for feed grains for 1987-88
of 13 035 MT x fraction of domestic feed grain supply handled by Barranca of

Monthly distribution of receipts based on‘monthiy'harvest batterns for Chofotega'

Region from Annex to "Postharvest System for Rice, Corn, Beans and Sorghum in
Costa Rica" by Rolando Flores and Gabriel Rengifo.
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Table 10
Projected Monthly Handling Volume of Rough Rice at Barrarca, 1987-88

(Metric tons, after cleaning and drying)

Receipts Out for Milling = Eading Balance

Annual 13,1801 13,1801 0
Aug : - 426 0
Sep - - v 0

. Oct 892 - 892 .0
Nov 3,441 1,318 2,123
Dec 8’751 1,318 9,556
Jan - - 1,318 8,238
Feb 34 1,318 6,954

~ Mar . 62 1,318 5,698
Apr ' - 1,318 4,380
May - 1,318 3,062
Jun 1,318 1,744

Jul o 1,318 426 -

. 1Table 3 projected ‘yolume received for 1987-88 x adjustment factor for
on-farm loss, drying, and cleaning of 0. 88031.

Monthly distribution of receipts based on monthly harvest patterns for

Chorotega Region from Annex to "postharvest System for Rice, Corn, Soybeans
and Sorghum in Costa Rica" by Rolando Flores and Gabriel Rengifo.
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Month

Aug
Sep -
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
Jun
Jul

Table 11

Prbjeéted Monthly Volumes of Impoéted Grains at Bérranca Facility for 1987-881

Feed Grailn

Wheat

Monthly - Monthly
Demand Demand
10,023 10,398
10,023 4,431
10,023 11,678
10,023 10,116
10,023 11,337
10,023 -
10,023 -
10,023 540
10,023 12,365
10,023 12,320
10,023 11,770
10,023 12,575 .

(Metric tons)

Wheat

EE QEE Balance
15,000 5,023 9,977
15,000 10,023 14,954

- 5,023 9'931
15,000 10,023 14,908

- 5,023 9,885
15,000 10,023 14,862

- 5,023 9,839
15,000 10,023 14,816
15,000 10,023 - 14,770

- 5,023 9,740
15,000 14,724

10,023

15,000
15,000

15,000

"Corn & Sorghum

Cut

10,398
4,431
6,678
5,116
11,337
540
7,365
12,320
. 6,770

7,575

Balance?

1,497
12,066
5,388
15,272
3,935
3,935
3,935
3,395

6,940
14,365

120,000 MT freights: 5,000 MT stored at Calderé port facility and 15,006 MT transferred to Barranca

facility.

20pening balance is 11,895 MT.

Monthly demand requirementé from Tables 7 and 8.



: Rough
Month Rice
Aug 0
Sep 0
Oct 0
Nov 2,123
Dec 9,556
Jan 8,238
Feb 6,954
Mar 5,698
Apr 4,380
May 3,062
Jun 1,TuU4
Jul 426

Rough rice balances from last column of Table 10.

Table 12

Monthly Ending Qrain‘BalahceS for Barranca, 1987-88

(Hetr;c tons)

Corn & Crain Sorghum

Imported = n _
Whezat Subtotal Domestic Imported Subtotal Total

. 9,977 9,977 0 1,497 1,497 11,474
14,954 - 14,954 0 12,066 12,066 27,020°
9,931 9,931 0 5,388 5,388 15,319
14,908 -~ . 17,031 0 15,272 15,272 32,303
9,885 19,441 0 3,935 3,935 23,376
14,862 23,100 5,537 3,935 94,72 32,572
9,839 16,793 3,850 3,935 7,785 24,578
14,816 20,514 1,065 3,395 4,460 24,974

. 9,793 14,173 0 11,030 11,030 25,203
14,770 17,832 0 13,710 13,710 31,542
9,740 11,484 0 6,940 6,940 18,424
14,724 15,150 0 14,365 14,365 29,515

Imported wheat balances from Table 11.
Domestic yellow corn and grain sorghum balances from last column of Table 9.
_ Imported corn and feed grain balances from Table 11.
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VII.

The Hueter region is considered as one of the promising egrieeltural
crop preduction regions in Costa Rica. Projested corn, rice and bean
production figures by sub-regions in the H:etar region till the year
1691/1992 are presented in Tables 13, 14, and 15 respectively. The
recent addition of a modern electric railroad and secondary roads in the
region, and the modern major highway under construction to connect San

Jose with Guapiles would definitely improve grain mevement within the

region and between regions.

Currently, CNP operates six buying stations in the Huetar region and
one reglional corn shelling and drying facility at Guacimo serving the

entire Heutar region (see Figure 3). However, the Guacimo facility

~ became old and obsolete for serving the region. The city of Guacimo has

grown around the facility,. adding further to congestion, which brings
inoreasing pressure to have the facility moved for reasons of nuisance

and air pollution. Corn cob disposal is an ever inoreasing problem at

the facility. In addition, no land space for expansion and modernization
’ et_the facility is available at the present location. The recently

‘built, modern electric railra>d and the modern highway under construction.

to connect Sen Jose with the Huetar region do not pass through Guacimo.

For the above reasons, CNP prepared the proposal to establish a new

: regional grain handling and storage facility at La Rita to replace the

'GuaoimO'faoility..'Tpe KSU consultant team reviewd the above_proposal,

and agiees with the Juatifications gi%en 1ﬁ the preposal for establishing

a neu'begionel facility to serve the entire Huetar region, The 4C-

63 Prevlous P G*ge : Blanlz.
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hectare site at La Rita, recently acquired by CNP is a good site for the
future regional corn shelling and grain drying faecility for the Huetar
region, and is at a logical lncation because the site is adjacent to the
new railroad and about one kilometer from the outlet of the highway under

construction.

The proposal is in a quite preliminary stage. It appears that the
sizing of the facility was based on an over-optimistic r;oe pfoduotioh
projection and procurement program by CNP in the region. Table 16 con=-
tains the CNP's projected rough rice, bean and corn procﬁrement volumes
from the Huetar region, which was based on 80% procurement of grains'and
beans produced in the Huetar region (Source: "Informe Preliminar Del Pro-

fecto "Plant La Rita").

It should be noted that the projected peréent procurement, based on
established policies and the market shares realized by CNP over the past
two years, are 22 percent for rough rice, 72.3 percent for beans, and
31.1 percent for corn (based on national net produotipn). Also note that
Table 14 for projected rice production 1is ba;ed on an average ahnual
growth rate of 6 percent rather than the 3 percent national average

growth rate esﬁimated by CNP analysts.

The sizing of facilites needed in La Rita, analyzed by CNP, was
based on the assumption that the projected volume of 30,000 MT (the base
~ year of 1987/1988) would be handled annually in the La Rita facility by
CNP. However, it appears that the above'projéotod volume is an unrealis=-
tic figure because it is based on 80 percent procurement of the total

grain production in the Huetar resion by CNP (see Table 16). Our brief

4
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analysis shows that only the projected volume of 11,662 MT (corn, 8526 T;

rice, 1795 T;.and beans, 1,305 T) would be hahdled annually at the La
Rita_facility, if national projected percent procurement figures esta-
blished Sy CNP anal&éts are assumed. Even if a Log proourement target
‘for corn, 22 percent for rice, and 72.3 percent for beang are'realized,

. the phojeéted volume to bé handled at La Rita is estiamted to be 14,112
_MT of corn, rice and beans (corn, 11,012 T; rice, 1795 T; and beans, 1305
). Thebefore, it appears that capacitieﬁ of equipment and facilities
needed at the La Rita terminal would be reduced to at leas£ on half of

those sized in the preliminary plan prepared by CNP.

' The KSU team recommends that more vigorous and detailed analysis be

conducted for sizing of facility at La Rita, and the facility needs at La

Rita be designed, based on the revised analysis, The plant should be
equipped with corn shelling, riég milling andbdrying facilites. Also,
bulk grain storage bins and a flat warehouse for sack storage of milled
rice and beans should be installed for short-term storage. In desinging
- the plant at La Rita, designers should oqnsider the relocation of the
grain dryers, the truck scale, the flat warehouse and other equipment

» which is in good condition from the Guacimo plant.

v

Since the site at La Rita is completely undeveloped our team recom-
mends that, for the first stage of‘plant development, all the civil works
such as‘land grading, draining, access road, rail siding, etc. be started
as soon as poasible before the grain‘termingl is constructed. In the
meantime, the Guacimo plant can continue to serve the Huetar région. For
the‘segond stage, we récommend the breparation of.foundation, building

construction, relocation of the dryers, truck scale, flat warehouse and .
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other equipment from the Guacimo plant, and equipment and facility
installment be started at a later date. However, the plan should be made
such that the new terminal at La Rita can be in operation by the time the

direct highway linking San Jose and Guapiles is dompleted.
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Table 13. Annual Projections of Corn Production in Metric Tons by Sub-Regions in the Huetar Region.

L4
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Guapiles-Guacimo |{ Limon-Bataan . San Carlos Sta. Rosa De Cutrizj]Total Region Huetar
Year Gross Net Gross Net Gross Net Gross Net Gross Net
1981-1982 | 19,404 16,370 | 4,167 3,516 1,662 1,402 332 280 25,565 21,568
| 1982-1983 | 19,636 - 16,566 | 4,217 3,558 | 1,682 1,419 336 283 25,871 21,826
1983-1984 19,883 16,774 4,270 3,602 | 7,703 1,437 3#0 287 26,196 22,100
1984-1985 20,226 1%,66” 4,344 3,665 1,732 1,“61 3#6 292 26,648 22,482
1985-1986 | 20,382 17,195 | 4,377 3,693 | 1,746 1,473 | 349 294 26,854 22,655
1986-1987 | 20,637 17;411 4,432 3,739 1,767 1,491 354 298 27,190 22,939
1987-1988 | 20,805 17,628 | 4,487 3,786 | 1,789 1,510 | 359 301 | 21,530 23,225
1988-1989 21,158v 17,849 |.4,544 3,833 1,812- 1,529 362 306 27,876 23,517
- 1989-1990 | 21,421 18,072 ’-4,600' 3,881 1,834% 1,548 368 309 28,223 23,810
1990-1991 | 21,688 18,297 4,658 3,929 1,857 1,567 | 3712 314 28,575 24,107
1991-1992 | 21,960 18,526 | 4,716 3,979 | 1,881 1,587 | 36 317 | 28,933  2u,409
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Table 14, Anrual Projections of Rice Production in Metre Tocns by Sub-Regions in the Huetar Region.

Guapilea-Guacimo| Limon-Bataan | San Carlos Fta. Rosa De Cutriz|Total Region Huetar
Year Gross Net Gross Net Gresa  Net | Gross Net ' Gross Net
1981-1982 691 395 3,962 2,267 929 531 112 65 5,694 3,258
1982-1983 | 733 420 | 4,208 2,k0% 985 563 119 67 6,041 3,456
1983=1984 780 B46 8,875 2,559 | 1,048 600 126 T2 6,427 3,677
1984-1985 825 72 | 4,728 2,705 | 1,108 634 133 76 6,791 3,886
1985-1986 879 503 5,037 2,882 {1,181 675 1 81 7,238 4,141
1986=1587 932 534 5,385 3,058 § 1,253 717 151 86 7,681 4,395
1987-1988 991 567 5,679 3,289 § 1,231 762 159 91 8,160 4,669
1988-1989 | 1,052 602 {6,029 3,i50 {1,813 808 170 97 8,664 4,957
1989-1990 T,117 639 6,401 3,662 { 1,500 858 180 103 9,198 5,262
1990-1991 1,172 670 6,715 3,8%2 | 1,574 900 189 109 9,650 5,521
1991-1992 | 1,243 711 [7,125 A,077 | 1,650 955 | 201 15 10,239 5,858
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Table 15. Annual Projections of Bean Production in Metric Tons by Sub-Regions in the Huetar Region.

Guapiles-Guacimo|Limon-Bataan San Carlos Ff,a. Rosa De Cutriz|Total Region Huetar
Year Gross Net Grass Net | Grosa Net Gross Net Gross Net
198:-1982 | - 103 100 202 195 662 638 206 198 1,173 | 1,131
1982-1983 | 120 117 | 237 228 | 775  TAv | 2m 232 1,373 1,328
1983-1984 143 137 280 270 917 88s 285 275 1,624 1,566
1984-1985 145 139 286 2716 937 903 291 281 1,659 1,599
- 1985-1986 149 143 292 281 956 922 297 287 1,694 1,633
1986-1987 151 146 298 287 977 942 304 293 1,730 1,668
1987-1988 158 153 311 300 { 1,019 982 317 305 1,805 1,740
1988-1989 162 156 318 306 1,040 1,003 323 312 1,843 1,777
1989-1990 166 159 324 313 | 1,062 1,028 | 330 318 1,882 1,814
1990-1991 169 163 331 319 | 1,084 1,045 337 325 1,921 1,852
1991=-1992 172 166 - 338 326 1,108 1,068 344 332 1,962 1,892
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Table 16. Annual Projections of the Total Grain Procurement in Metric Tons by CNP from the Huetar Region‘.

Rough Rice Bean Yhite Corn Yellow Corn . Total

Year Gross Net Gross Net Gross Net Gross Net Gross Net

1981-1982| »,556 2,607| 9719  oma| 15,953 13,458 | 4,499 3,796 | 25,987 20,805
1982-1983 | 5,829 2,763| 1,189 1,108 | 16,188 13,620 | 4,558 3,842 | 26,676 21,333
1983-198% | 5,143 2,082 | 1,357 1,308 | 16,386 13,790 | 4,610 3,889 | 27,856 21,929
1984-1985| 5,838 3,109 | 1,385 1,335| 16,629 14,029 | 4,690 3,957 | 28,138 22,430
1985-1986 | 5,79 3,313| 1,8  1,363| 16,756 14,136 | 4,726 3,987 | 28,687 22,799
1986-1987 6,145 3,516 1,888 1,392 15;967 13,314 4,705 . 4,037 29,341 23,259
1987-1988 | 6,512 3,726 | 1,507 1,853 | 17,178 18,892| 8,845 4,087 | 30,082 23,758
1988-1989 | 6,931 3,965| 1,531 1,882] 17,395 14,675 14,906 4,139 | 30,769 2,261
- 1989-1990 7,359 8,210 1,570 1,518 17,612 14,858 k8,967 4,191 31,508 28,773
1990-1991| 7,719 8,06 | 1,603 1,585| 17,816 15,031 5,025 4,239 | 32,163 25,231
1991-1992| 8,191 ,686| 1,637 1,518| 18,055 15,233 5,093 3,296 | 32,976 25,793

1. Based on 80 percent procurement of the total grain production in the Huetar Region.



VIII. RECOMMENDATIONS

Based on the KSU team review and evaludtion in collaboration with CNP,
CIGﬁAS, USAID, and HIDEPLAN. recommendations are presented ror'(j) CIGRAS
research project, (2) training for CNP personnel, (3) grain‘handling facility
enhancement at Caldera and Barranca, and (4) additional grain héndling racil;
ities at La Rita. Sections of the report relating to each recommendation are
indicated in parentheses. |

The KSU Food and Feed Grain Institute team recommends:

1. The revised CIGRAS research projeat proposal, "Analysis of Grain Post-
harvest Handling Systems and Market Perrormancevin Costa Rica", Phases I
and II, be approved for U.S. Public Law 480 Title I funding; Phases III
and IV of this project be considered for funding in subsequent fiscal
years (Section 1IV).

2. Three types of training programs for CNP facility managers and staff

| analysts: (a) in-country short course for CNP facility managers in

September 1983, with support by CIGRAS, USAID, and KSU, (b) intensive

short céurae at KSU for selected CNP facility managers during June-July

v1983, (c) formal graduate degree training in agricultural engineering
and agficultural economics for CNP professional steff analysts at Kansas

State University and/or other appropriate U.S. universities, Funding for

the recommended training programs be given priority consideration by

USAID/Costa Rica (Section V A, B, C).

3. Development of a 5,000 MT new rapid grain handling port facility at
Caldera, linked directly to Barranca by rail hopper-car trains, for im-
porting PL 480 and other grains (Section VI A).

y, 'Both Plant No. 1 and Plant No. 2 at the CNP Barranca grain terminal be

enhanced. Plant No. 1 for handling primarily rice and wheat, and Plant

13



No; 2 for feed grains, both domestic and imported. Recommended improve-
ments at Plant No. 1 include (a) relocation of CNP metal silos from San
Jose to add 10,000 MT of bulk storage capacity, (b) addition of new head-
house to serve the relocated pius existing Plant No. 1 silos, (o) rapid
rail receiving capacity, (d) truck receiving hydraulic dump, and (e) en-
hancement of rice milling capacity (Section VI D).

Recommended improvements at Plant No. 2 include (a) addition of four
new metal silos of similar capacity to those existing at this plant, for
about 6,700 MT additional buik storage eapao;ty, (b) eircular exﬁension
of rail spur and rapid rail receiving capacity, and (c) truck receiving
hydraulic dump (Section VI D). |
Avai;able PL 480 Title I funds be authorized for development of grain
terminal facilities at La Rita. A‘more rigorous and detailed analysis
for sizing of facilities should be conducted and then available funds be
used for access road, rail éiding, site development, and civil works for
new terminal tb ult imately replace the Guacimo plant in serving the Huetar

Region (Section VII).

g
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Table A-1

CNP Purchases as Percentages of National Production of Basic Grains for 1970-1982, with Projections to 1990

Rough Rice _ " Corn Bean Grain Sorghum

Natl. Purchases Natl. Purchases . Natl. Purchases Natl. _Purchases
Prod. (MT) 1 Prod. (MT) i Prod. (MT) < Prod. MT
1970=-T71 11,277 8,500 11.93 61,525 1,520 2.47 8,669 . 23 0.26 7,278 10 0.14

1971-72 52,756 36,614 41.63 64,696 2,562 3.36 10,308 3,766 31.68 11,887 631 5.31
1972-73 97,423 20,277 20.81 64,508 1,834 2.84 5,230 4 0.08 13,806 2 0.02
1973-74 116,881 32,653 27.94 87,037 1,279 1.47 4,792 1,885 39.34 16,419 1,203 7.33
1974-75 126,719 21,030 16.60 42,061 8,109 19.28 13,902 6,359 45.74 14,129 2,015 14.26
1975-76 195,636 88,912 50.60 91,745 14,863 16.20 16,212 6,193 38.20 19,780 3,897 19.70
197677 149,745 139,792 92.00 88,945 27,341 30.74 14,070 628 4.46 30,861 12,249 39.68
1977-78 168,621 139,221 82.56 77,524 24,504 31.61 14,019 3,953 28.20 40,986 16,946 Uu1.35
1978-79 - 195,868 45,868 23.42 75,272 14,967 19.88 11,121 1,213 10.91 52,587 12,668 24.09
1979-80 236,843 22,356 9.44 65,102 13,446 20.65 11,504 241 2.10 33,650 13,291 39.50
1980-81 243,589 28,241 11.59 88,007 30,016 34.10 12,289 8,900 72.42 41,622 26,127 62.80
1981-82 202,037 10,072 4.99 82,628 22,304 26.99 16,312 3,419 20.96 30,552 21,550 70.53
1982-83 142,105 31,263 22.00 85,634 26,632 31.10 13,905 10,053 72.30 28,262 17,720 62.70
1983-84 203,130 44,687 22.00 87,933 27,347 31.10 19,600 14,171 72.30 34,404 21,571 62.70
1984-85 225,119  u49,526 22.00 90,711 28,211 31.10 22,128 15,999 72.30 37,046 23,228 62.70
1985-86 230,297 50,665 22.00 95,000 29,545 31.10 23,544 17,022 72.30 40,000 25,080 62.70
1986-87 235,593 51,830 22.00 97,185 30,224 31.10 24,022 17,368 72.30 45,600 28,591 62.70
i337-88 241,012 53,023 22.00 99,520 30,951 31.10 24,655 17,826 72.30 49,400 30,974 62.70
1988-89 246,555 5u,242 22.00 101,809 31,663 31.10 25,302 18,293 72.30 56,000 35,112 62.70
1989-90 252,226 55,490 22.00 104,151 32,391 31.10 25,964 18,772 72.30 60,000 37,620 62.70
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Table A-2. Projected Daily Volumes and Balances for

Wheat

Bal. Dom. Corn & Sorg. Bal.

Rough Rice

Barranco in November 1987 (Metric Tons).

Bal , All Grains

Day Bal. Imported Corn 1 Bal.

1 In Out 9931 | In Out 5388 In Out 0 i In Out 0 ! In Out 15,319
! ' | ! ! - _

1 it - 600 9331 { = 600 4788 | 0o | 19 19 - | 19 1219 14,119
2 | - 600 8731 | - 600 4188 | o | 19 19 - | 19 1219 12,919
3 1 - 600 8131 | - 600 3588 | 0o | 40 o - 40 1240 11,719
y | - 600 7531 | - 600 2983 | o ! 4o o - | 4o 1240 10,519
5 | 600 6931 | - 600 2388 | 0 | 60 60 - | 60 1260 9319
6 | - - 6931 | - - 2388 | 0o | 60 60 - | 60 60 9319
7 | - - 69311 - - 2388 | 0 | I - - 9319
8 | - 600 63311 - 600 1788 | 0 ! 120 60 60} 120 1260 8179
9 | - 600 57311 - 600 1188 | 0 ! 120 60 120} 120 1260 7039
10 | - 600 5131 | - 600 588 | 0 ! 120 60 180} 120 1260 5899
< 11 - 600 8531 | - 316 272 | 0o | 120 60 240 | 120 976 5043
® 2 | - 600 3931 ! - - 212 | 0 | 120 60 300} 120 660 4503
13 | = - 3931 1 3000 - 3272 | o | 300 ! 3000 - 7503
1w | - - 3931 1 3000 - 6272 | 0o | 300 ! 3000 - 10,503
5 | - - 3931 1 3000 - 9272 | o | 180 60 420} 3180 60 13,623
6 | - - 3931 { 3000 - 12,272 } o ! 180 60 5S40 ] 3180 60 16,743
7 | - - 3931 | 3000 - 15,2712 | 0 | 180 60 660 ) 3180 60 19,863
18 | = 600 33311 - - 15,272 | 0 | 180 60 780 ) 180 660 19,383
19 | - 600 2131 ! =~ - 15,272 | o | 180 60 900} 180 660 18,903
20 | - - 2131 - - 15,272 | o | - 900 | = - 18,903
21 | - - 2131} - - 15,212} o | 900} -~ - - 18,903
2 | - 600 21311 - - 15,272 | o | 210 60 1050 ) 210 660 18,453
3 | - 600 1531} - - 15,272 | 0o | 210 60 1200] 210 660 18,003
28 | - 600 931 | - - 15,272 | 0o | 210 60 1350 | 210 660 17,553
25 | - - 931 | - - 15,272 | o | 210 60 1500} 210 60 17,703
2% | - 600 331} - - 15,272 | o | 213 60 1653 | 213 660 17,256
2T | 3000 523 2908 | - - 15,272 | o | 1653 | 3000 523 19,833
28 | 3000 - 5908 | - - 15,272 | o | 1653 | 3000 - 22,833
29 | 3000 - 8908 | - - 15,272 | 0o | 216 60 1809 | 3216 60 25,989
30 | 3000 - 11,908 | = - 15,272 | o | 216 60 1965 | 3216 60 29,145
31 | 3000 - 14,908 | - - 15,272 | o | 218 60 2123 | 3218 60 32,303

_y Total [15,000 10,023 ]15,000 5,116 o 0 |3,881 1,318 | 33,881 16,457

e
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Table A-3. Projected Daily Volumes and Balances for Barranca in December, 1987 (Metric

tems).

Bal. Imporied Corn Bal. JPom. Corn & Sorg. Bal. | Rough Rice Bal | All Grains

Bal.

Day | Wheat
iIn  Out 14,903 |In  Out 15,272 |In Out 0 In _Out 2123 | In out 32,303
i ] ] T—= :
1 lo o 14,908 1o 600 14,672 | .0 | noo 60 2u63 | 1400 660 32,043
2 lo 0 14,908 {0 600 14,072 | o | uoo 60 2803 | %00 660 31,783
3 1o 0 14,908 !¢ - 14,072 | o | o 2803 | ~- - 31,783
4 o 0 14,908 lo - 14,072 | o | 2803 | - - 31,783
5 10 0 14,908 o0 600 13,472 | o | moo 60 3143 i k00 660 31,523
6 lo 0 14,908 {0 600 12,872 | o | %00 60 3483 | 1400 660 31,263
7 1o 0 14,908 {0 600 12,272 | o | noo 60 3823 | 1400 660 31,003
8 o 0 14,508 1o 600 11,672 | o | uo0 60 4163 | 100 660 30,743
9 o 0 14,908 lo 600 11,072 1 0o |} noo 60 4503 | 40O 660 30,483
10 lo 0 14,908 |0 11,072 | o | 4503 | - - 30,483
1 o 0 14,908 |0 11,072 | o | 503 | - -  30,u483
12 10 0 14,908 {0 600 10,472 | 0 | noo 60 us8u3 ! %00 660 30,223
13 1o 0 14,908 {0 600 9,872 }. o | 500 60 5183 | 100 660 29,963
1 1o 0 14,908 {0 600 9,262 | o | noo 60 5523 | 1400 660 29,703
15 1o 0 14,908 !0 600 8,672 | o | oo 60 5863 | 100 660 29,443
16 1o 0 14,908 lo 600 . 8,072 | o | noo 60 6203 ! 400 660 29,183
17 Ho 0 14,906 lo ' 8,072 | o | 6203 | - - 29,183
18 1o 0 14,908 {0 8,072 | o ! 6203 | - - 28,183
19 1o 600 14,308 {0 600 T,472 |- o | 400 60 6543 | %00 1260 28,323
20 o 60¢c 13,708 10 606 6,872 | o | moo 60 6883 | 1400 1260 27,463
21 10 600 13,108 {0 600 6,272 | o | uoo 60 7223 | 400 1260 26,603
2 1o 600 12,508 10 600 5,672 | o | %00 co 75631 400 1260 25,T43
23 1o 600 11,908 {0 600 5,072 | 0 | u00 60 T903 ! 1400 1260 24,883
25 1o 11,908 1 0 5,072 | o | 7903 | - - 24,883
25 lo 11,908 {0 5,072 | o | 7903 | - - 24,883
26 Ho 600 11,308 {0 600 4,472 | o | 100 60 8243 ! 400 1260 24,023
21 o 600 10,708 !0 537 3,935 | o | %0 60 85831 100 1197 23,226
28 lo 600 10,108 10 - 3,935 | o ! uoo 60 8923 | 400 660 22,966
29 1o 223 9885 | 0 - 3,935 | o | yo0 60 9263 ! 1400 283 23,083
30 o - 988510 - 3,935 | o | 351 58 9556 | 351 58 23,376
31 _lo - 9885 ! 0 - 3,03 | 0o | - - 9556 | - - 23,376
Total {0 5,023 lo 11,337 0 0 18751 1,318 I8,751 17,678
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Table A"u [

Day

Wheat

Bal,

Projected Daily Volumes and Balances

for Barranca in January, 1988 (Metric Tons).

Jmported Corn Bal. Bom. Corn & Sorg. Bal. Rough Rice Bal

| 1 All Grains Bal."
t In Out 9885 |In Out 3935 ! In Out 0 !In Out 9556 | 1In *Oout 23,376

| | ! ! | ’

1 | - - 9885 |0 0 3935 | - 010 9556 | = - 23,376
2 i - 600 9285 | 3935 | 90 90 0i{o0 60 9496 | 90 750 22,716
3 | - 600 8685 | 3935 | 150 150 010 60 9436 { 150 810 22,056
T 600 8085 | 3935 | 293 150 143 |0 60 9376 | 293 810 21,539
5 | - 600 7485 | 3935 | 294 150 287 !0 60 9316 ! 294 810 21,023
6 | - 600 6885 | 3935 | 500 150 637 |0 60 9256 ! 500 810 20,713
T | - - 6885 | 3935 | 637 10 9256 | =~ - 20,713
8 | - - 6885 | 3935 | 637 {0 - 9256 | - - 20,713
9 | 600 6285 | 3935 | 500 150 987 |0 60 9196 | 500 810 20,403
10 | = 600 5685 | 3935 | 500 150 1337 |0 . 60 9136 | 500 810 20,093
11 | - 600 5085 | 3935 | 500 150 1687 | 0 60 9076 | 500 810 19,783
12 | - 600 4485 | 3935 | 500 150 2037 10 60 9016 | 500 810 19,473
13 | = 600 3885 | 3935 | 500 150 2387 | 0 60 8956 | 500 810 19,163
1 | - 3885 | 3935 | . 2387 10 8956 ! - 19,163
15 | - 3885 | 3935 | 2387 {0 8956 {| -~ 19,163
16 | = 600 - 3285 | 3935 | 500 150 2137 | O 60 8896 | 500 . 810 18,853
17 | - 600 2685 | 3935 | 500 150 3087 | 0 60 8836 ! 500 810 18,543
18 | - 600 2085 | 3935 | 500 150 3837 10 60 8776 | 500 810 18,223
19 | - 600 1485 | 3935 | 500 150 3787 10 60 8716 | 500 810 17,923
20 | - 600 885 | 3935 | 500 150 4137 10 60 8656 | 500 810 17,613
21 | - - 885 | 3935 | 4137 {0 8656 | - - 17,613
2 | - - 885 | 3935 | : 3137 {0 8656 | - - 17,613
23 1 - 600 285 | 3935 | 500 150 87 |0 60 8596 | 500 810 17,303
a8 | - 285 o! 3935 | 500 150 4837 {0 60 8536 ! 500 h95 17,308
25 | - ol 3935 | 500 150 5187 10 60 8576 | 500 210 17,598
26 | - 0l 3935 | 500 150 5537 10 60 8416 | 500 210 17,888
27 | 3000 138 2862 | 39351 O (] 5537 10 60 8356 | 3000 198 20,690
28 | 3000 - 5862 | 3935 | 5537 10 8356 | 3000 - 23,690
29 | 3000 - 8862 | 3935 | 5537 10 8356 | 3000 - 26,690
30 | 3000 - 11,862 | 3935 1| O ] 5537 {0 60 8296 | 3000 60 29,630
11 3000 - 14,862 | 39351 0 0 5537 10 58 8238 | 3000 58 32,572
Total {15,000 10,023 - |0 ) | 327 2790 lo 123,327 14,131 32,572
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TITLE

AN ANALYSIS OF THE POSTHARVEST SYSTEMS FOR GRAINS AND‘PULSES IN COSTA

RICA

PURPOSE
To analyze the physical and economic aspects of the postharvest systems
for grains and pulses, and to identify areas where recommendations may

improve the systems and lead to self sufficiency where abpropiate.

OBJECTIVES
The following major .objectives are included within the scope of thins

project:

1. Prepare a dcscriptiQe analysis of the existing postharvesf systems
including all aépects involved in the movement of grains and pulses
from the producer to consumer.

2. AQuanﬁitatively determine the extent of losses due to various agents
of deterioration (such as inscets, rodents, bivds, molds, etc.) and
to investigatc mycotoxins (especially aflatoxins) within the post-
harvest systems,

3. Lvaluate the marketing performance of the postharvest systems in
terms of efficient use of resources and effectiveness in meeting
goals. |

4, Dcvélop rccommendations to cconomically minimize idénkified losses

and to improve markect performance.
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‘5. 'Evaluate the impact of implemented recommendations.
6. Increase technical, professional and informational postﬁarVest
capabilities of CIGRAS, and others involved in the postharvest

systems,

BACKGROUND

In June of 1980, a Cooperative Agraement was s%gned betwcen the
University of Costa Rica (UCR) and Kansas State Univcrsity (KSU). This
document provides f{or the Food and Feed Crain Institﬁte (FFG1) of KSU and
Contro para Invcstiga:ioncﬁ en Granos y Semillas (CIGRAS) of UCR to |
initiate a cooperative posthacvest program of research and training under
tropical conditions. It cnable hoth institutions to increase and maintain
their technical capahilities of providing postharvest assistance for |
cereal grains aﬁd seeds, Further, it provides for FfGI cooperative éupport

to CIGRAS in technical research and training in Costa Rica.

This proposal is presented as a cdoperative‘ptoject between ﬁhe
Univétsity of Costa Rica and Kansas State University in the investigatibn
of the postharvest systems of Costa Rica. It is directed to.identifing
problems iﬁ the postharvest systems that contribute to grain and pulse

losses and to develop means of reducing them.

Funding for this cooperative project will be share by CIGRAS and FFGI

in the following manner:

1. Funding will be supplied from this projecf for available and additional
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CIGRAS staff; nece;sary cquipment énd‘supblies; and needéd logistical
expenses for FFGI staff.

2. .The FPGI will furnish administrati#é and technical suppdtt staff from
KSU funds supplied under the centrally fundedeSU/AID Cooperative

Agrcement AID/DSAN-CA-0256.

Planning, coordinating, implemenfation and publications will be shared
on al; phases of the project.
JUSTIFICATION

In the past 30 years Costa Rica has been unable to satisfy its needs -
as far as grains and pulses despite the increases in yield per unit area
that have been shown to take place for most crops. Estimates indicate
that 34% of the total maize production and 41% of ;he total dry bean
‘érop remain at the farm for family use. Very often on farm storage structures
are inadequate ofering poor protection against insects, rodents and molds;
also in most cases the stored grain can not be fumigated or treated with
safe chemicéls that will help to minimize grain damage by such arents as
those mentioned before. That situation forces the farmers to use chemicals
such as chiorinatod insecticides, a practice that should be discouraged
because of the henltﬁ hazards it creates to the for the most part unaware
consumer. Survey of the current procedures can lead to more appropiate

training and extention efforts as well as a reduction of postharvest

¢V

83



'UNIVERSIDAD DE GOSTA RICA

rinded Universitaria  Rodrign Facio
' Costa Rice, América Cenlral

Air-drying of graiﬁs and pulses in most production arcns in the
‘éountry can m»t be achived due to advefse climatic conditions, this
situation leads to the storage of grains with high moisture contents a
condition which incrgases the possibility that molds capable of producing
aflatoxins will become established turning the grain into a health hazard
for hurans and animals that may consume it. Costa Rica has very high
rates of gastric and liver cancer to which toxins s:ch as aflatoxin could

be an important contributinag factor:

Prevailing marketing schemes quite often force farmers to hold their
grﬁin at the farm for morc or Less long periods under condition: which do
not provide for the adequate prescrvation of the grains., Marketing channels
nced to be studied and suggestions be made i order to improve and expedite
the movement of grains from the production ficids to the consumer. Poor
and inadecuate transportation also contributes to the inefficient
distribution of grains and pulses from the production areas .~ urban centers.
The impact of more timely rural pickups and distribution of grains and pulsecs
could contribute significantly the interest of the small farmers to produce

for commercial marketing channels.

Port handlinz facilities in Puntarenas and limdn are inadequate to
handle ocean grain shipments. Study of alternate means for increasing port
handling facilities is needed to dlocate resources on a cost cffective

hasis if port facilities are to be improved.
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.

The handling of grains and pulses in Co tu Rica is generally done in
bags as against bulk handling, for which there is no provition in the
country through the marketing snd handling chamnels. The prattiée of
atoving prains and pulses in baps becomesr incrcusingly expensive and ot
the same time it provides for a'ditional opportunities for losses to tzke
place. The use of bags to handle grain makes it difficult to control
stor: ge conditions as well a: to apply corrective mcasures in the'evcnt

the grain lot beeame infested with insccts and molds,

R~dent damage to prains is often mentioned as a cause for grain
loases specinlly on prain stored at the farm; Lowever, rodent damage is
‘prevalent also in wharchouse storages and prair ficlds as well. Fyven
vhough control mechods are available little trained expertise exists Eo

cither assess or control rodent destruction of basic graine and pulses.

"Guecsstimates' of grain and pulse losses in Costa Rica vary widely

from 20 to 45Z.

It is impossible to desipn efficient loss intervention strategies
when such jncomplcto 2nd inaccurate estimates inry s0 widely. More to,
without knowing precisely where in the postharvest basic grain and pulse
systons the losses are pgreatest intervention strategies could miss the
important lnsse tavgets. It is then imperative to accurately assess
postha=vest tosses (o order 1o allow Vinaacial and human resources to bhe
marshas led and focured at. those points in the system where losses can be

minimized ceonomically,
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SCOPY. OF UWORK

&

To accomplish the project ohjectives, the scope of worz is divided

into three major phases: (1) descripticn of the postharvest systems and

evaluation of losses, degree of cfficiency and effegtiﬁencs of the systems;

(2) development of recommendations to improve the postharvest systems; and

(3) cvaluation of the impact of implemented recommendations. -

I. Description of the postharvest systems and evaluation of losses,;

degree of efficiency and effectiveness of the systems.
A. Description of rhe postbarvest systems

The postharvest sysi.-as will be analyzed descriptively from
the time.the grains and pulses are physiologically mature of
imported until they are consumed. Information gained from Buékj
an sanalysis is essential in identifying points within the systems
wheFe loss, inefficiency and incffectivencss are moét likely to

occur., This information will provide the basis for establishing

oriorities for further action.

1. Assemble, review and verify (where necesoary) available
information. This will include, but not be limited to:
demographic, climatic and gebgraphic data; production
and consump'ion data for grains and pulses; marketing
network data (such as oa~-farm and of{~-farm storage,
transportation, merchandising, processing, etc.); and

45
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3.

6.

public facilitating functions (sucl: as laws and regulations,
price policy, market informat.on, etc.).

Prepare and publish an initial description of the postharvest
systems based on available information.

Identify information deficiencies and gaps in the postharvest

systems.

Cather infoimation to eliminate gaps and deficiéncics where

practical within the scope of this project;
Ildentify the role of women in the postharvest systems,
Prepare and publish a final report describing the post-

harvest systems,

B. Evaluation of losses

Losses due to various factors of deterioration, handling and

storage practices, aflatoxins, etc. will be quantified,‘where

possible, by measureme:t within the postharvest systems in the

farm, commercial and government sectors.

1.

Methodology will he selected cn the‘basis ci applicability
and reliahity. |
Loss‘measufement will be conducted‘throughout'bne year;
country wide.

Points will be identified within the poz!harvest éystéms
where losses warrant remedial actions.

qb
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€. Evaluation of market performance

Market performance will be eveluated in terma of the'dcgree

of cfficiency and effectiveness of the poutharvest systems.

1. Determine the coits assocln;cd with accompliushing the
necessary marketing functions (tranaportation, storag:,
merchandisinp, processing, erc.) L+ moave uummoditiés to
the cnnsnmcr;

2. Evaluate efficiency of individuul marketing Lunctions in
Ferms of thoiy expected vdrﬂus measured costs.

3. Dctermine government policy objectives established for
the postharvest systems.

4, Ev&ldnte the extent to which the pbstharvesc systems are

mceting these objectives,

II. Development of recommendations to improve the poﬁthnrvest systems.

Implementation pf this prcjécc and infbrnmtion thexefrom will he
usied to’devulop_révommendations For:

A. Redﬁcing losses within the postharvest systems,

B. Training individuals, grobps;»trainérs, ete., involved in the

postharvest systems.

e

~Improving market. performince,

“D. Measuring the effect of specific recommendations,
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IIT. FEvaluation of implemented recommendat ions.

Implementation of recommendations cannot be predictced in advance
since they are a matter of administrative and/or political decisions.
However, a complete program to rduce losses and impréve market per-
formance should:

A. Determine the effects of recommendations implemented to reduce

loss and improve market perfomance.

B, Determine the reasens for the measured bffect nf'tho implemented

recommcadations should be determined in terms of the cconomic,
political and social environmcni.

C. Determine the necessity to modify recommendations.

BUDGET (24 month)

Personnel support $144.,000,00 -
Travel & per diem 55.000,00
Fquipment & supﬁlicu : | 110.000,0"
Documentat fon Service ©25.000,00

. Puhlicntiwﬂs.a outreach 15.000;00
.ﬂiscel}aneous : - 20.000,00
Indirect cost (UCR’overhead iOX 36.900,00
Total... "~ $405.900,00

P L e S Y
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RLAN OF HWORK
FOR ALTERNATIVE 1
I. vDesoriptiﬁn of Grain Posthﬁrvest Systems®
IA: On-farm . |
1. Pre-=survey plgnnins
a. assemble existing information
b. design questionnaire
c. oontract with Estadistica y Censo
2. Coordinating wi%i1 census teeam dﬁring data colleotion
'3, Handling data
a. tabulate survey data.
b, analyze and 1nter§ret survey data
4. ‘Developing report to describe on-rarn poptharvest'system.
a. write report and recommendations |
b. reveiw and publish report
IB: off=farm
1. Pre-survey planning
" a. assemble existing information
b. design questionnaire |
- ©. train enumerators
2. Collecotirg data tb define off-farm marketing systen
‘3. Handling data |
a. tabulate survey data
b. analyze and interpret survey data
-_1riE;;E_§nd sorghumn - from production or importation to prooesaor'

Corn, beans and rice - from production or importatic: to retailer or
prooessor., _ '

A
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y, De#eloping report to desoribe off=farm postharvest aystenm
a. write report and recommezdations

b. review and publish report

_II. Evaluation of Grain Market Performance (Private and Public sectors)

1e

2.

3.
4.

5

| Pre-survey plarnning
a. assemble nevessary information
b. design format for collecting primary data:
Examining market performance
a. measure each market and service

b. obtain services and cost associated with each funotion and
operation

c. review governmental policies and support and regulatory funo-
tions

d. desoribe physical and intitutional infrastructure in marketing
system

Analysing and interpreting data collected

Developing report and recommendations to evaluate performance of
marketing systems, _ :

Reviewing and publishing report

III. On-Farm Grain Loss Assessment

1.

2.

3.

Pre-assessment planning
a. review literazture and methods
b. select cooperators
‘Developing loss measurement survey
a. plan field work
b. . train field assistants
Measuring loases |

' a., Mmeasure physical loases
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b. >measnre quality losses
4, Tabulating expeimental dgta
5; Analyzing and interpreting data
6. Developing report énd reconmendations
7. Reviewing and publishing
IV, Off-Farm Grain Loss Asaesément (Public sectors)
1. Pre-assessment planning
a. feview literature and methods
b. séleot buying stations
2, Developing loas measurement techniques
a. ‘plan sampling work
b. train samplers
3. Measuriné losses
a. measure physical losses
b. measure quality losses
4, Tabulating experimental dta
- 5 Analyzing and interpreting data
6. Developing report and recommendations

7. Reviewing and publishing
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SUMMARY. OF ESTIMATED BUDGET FOR ALTERNATIVE I ($U0.S.)

: Period Direct activity In-counting Management Sub- ~ UCR
Component (months) costs costs (KSU) costs total overhead Total

IA 15 40,500% 5,700 17,000 63,200 6,320 69,520
IB 15 34,100 5,700 17,000 41,500 4,150 45,650
II 15 25,000 5,700 34,000 - 66,700 6,670 73,370
III - 24 94,300 5,700 27,200 127,200 12,720 139,920
Iv 24 ~ 64,800 3,800 40,800 109,400 10,940 129,350

GRAND TOTAL $u48 ,800

8 Includes cost of contracting census work
* - Total budget does not include KSU-AID/W cooperative agreement contribution ($50.000)



SCHEDULE FOR PLAN OF WORK - ALTERNATIVE 1

1983 A 1984
‘| COMPONENT |ACTIVY Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan
ITY .
] v 2 _ 3 4
Pescrib- IA |Pre- : Data Report and
tion of Survey Coordination with Tabulation Recommendations
osthar- ' | On- |Planning Census Team , and Analysis
vest Farm
Systems
v : IB |Pre-
Survey Data Collection Data Report and
o 0ff- [Planning Tabulation Recommendations
= Farm and Analysis ’
valua- :
tion of II |Pre- Lata Report and
arket - Survey Examination of Tabulation Recommendations
Perfor- Planning Market Performance " | and Analysis
ance
|0n-Farm 1 : : 3 4
Loss Pre-Assessment o Loss Assessment Data Report and
- |Assess- II1 |Planning _ Tabulation Recommenda-
- ment : and Analysis | tions
0ff-Farm . : ‘ 2 3!
Loss Pre-Assessment - : _ _ Less Assessment Data v Report and
Assess- "IV {Planning . _ - Tabulation Recommenda-
[ment - _ : : : and Analysis | tions




© PROJECT .™DER THE AGREEMENT BETUEEN THE GOVRRNVENT OF COSTA RICA
. AND THE GOVERNMENT OF THE UNITED STATES OF AMERTCA - PUBLIC LAY
480 1ITLE 1.

PLAN OF OPERATIUNS

1. Title of project: Analysis of grain postharvest
handling systems and marlet

performance in Cousta Rice

2. Purpose, objectives and Appendix 1

justification:
3. Responsible party: Centrc d= Iuveslicaciones an

Granos y Cemillas (CIGRAS);'-

Universidad de Costa Rica

4, Director: Miguel Mova, Ph.D.
Director de CINNAS

5. ~Duration: Fifteen months beginning with

the dz:e this agreement is

signerl
‘_6.v Plen of vork: Appendix II
7. Total Cost: U.S. $173.910,00

Appeniig III

4
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~ FINANCT. 5

This proeject will be financed with funds provided to>the government
of Crica Rica by the government of the United States of America
through Public Law PL 480, Title I,

LOCAL CONTRIBUTIONS

1. Local support will be handled through the Universidad de Costa
Rica (UCR). UVithin the University CIGRAS will be the executive
agency for this project. _

2. UCR, at the request of CIGRAS, will employ the personnel and
acquire the equipment 2rd supplies necessary to the execution uf
this project. Costs ii.. :rred wil) be charged to this pru,-ct.
Equipment and supplies acq:ifed with project funds will be sze
property of the Universidad de Costa Rica for the use of CIfCRAS.

3. CNP will collaborate to the exten’ possible in all phase «f this
.project. As part of this collaboration OnP wi'l designate a
member of the CNP staff to cooperate fnll time with the Director

of the project for the duratier of this contract

OTHER CONTRIBUTIONS

"h: Tood and Feed Grain Institute (FICT) at Ran State University
will supply 10 profassional persor -months of consulting and/or
technical assistance tu this project. Salaries and f1inge benefits
incqrred during this activity will be chatged to cooperative agreenent
AID/DSA-CA-0256. The details of iris assistance will be estated in

a lgtter of understanding betwcen FFGl and UCR specialize in post-~

harvest grain handling
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APPENDIX 1

TITLE

\tALYSIS OF GRAIN POSTHARVEST FANDLING SYSTF4S AND MARKET PERFORMANCE

IN COSTA RICA.
¢

PURPOSE

To analvze the physical and ecouomic ~s.ects of the vostharvest grain
handling and marketing systems for grains and puls:s, and to identify
areas wi.are recommendations may imp-ove the systeas and lead to self-

help meisure,

OBJECTIVES

The following major objectives ar: included within the scope of this

projert:

1. To prepare a description of tre existing postharvest systems
including all uspects involved in the novement of grains and
pulses from the prni:ci to consumer,

Z. lo a2valuate the marketing performance of the postharvest systens

- in terms of efficient use of resources and its effectiveness in
meeting goals,

2. To develop recomaeniations to improve postharvest hzadling cysters
and marke: perforince.

4. To increase the technical, professional and infecmational capabil-

ities of CICRAS and others involved in the postharvest area.

JUSTIF1CATION

In the ~ast 30 vears Costa Rica has t2en unable to satisfy its reed
for grain and pulses despite the increases in yvield per unit area that
have been shovn to take place for most crops: Very often, on-farm
storage structures are inadequate and offer littic protectinn 8g8ai"st
insects, vnden:s and molds. In most caces, the storcd grain cannot!

be fumigated or treated with approved chemicals to minimize grain
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damage. This situation forces the farmers to apply chemicals which
may croate health hazards to the consumer. A study of the current .
procednres can lead to more appropiate training and exten31on efforts

as well as to the reduction of postharvest losses.

Air-drying of grains and pulses in most production areas in the ccuntry
cannot always be achived due to adverse climatic conditions. This

‘ situation leads to the storage of grains with high moisture contsnt, a

condition which increases the possibility that molds.capable of p\o‘uc
ing aflatoxin will become establisned in it. Grain sontaining ailatoxin
is a health hazzrd for humans and animals that may consume it. Costa
Rica has very high rates of gastric and liver cancer to vhich toxins

such as aflatoxin could be an important contributing factor.

Prevailing marketing schemes quite often force farmers tc holé their
grain at the farm under conditinns which permit deterioration ~f the
graih. Marketing channels need to be studiea and vecommendaticns made
to improve and expedite tne movement of grains from the field to 1he
consumer. lnadequate transoortatism aleo contritnre, co the ineffi-
cient distribution of grains and pulses from the production areas to
urban centers. Mor.: timely collection and distribution o® grzins and
nulses could significantiy incicase the amount of marketed gr_in

produced by small rarmers.

The handling of gralns and pulses in Costa Rica is generally dome in -
bags. There i3 no provision in the countrv for hand11ng bulk grain
through the rarketing channels. The practice of stor1ng grain and
pulses in bags becomes 1ncreas1ng1y expensive and 2t rhe same time
increases the probability of grain loussi. The use of bags to handle
grain makes it difficult to contrul storage conditions and to tal.e
correcfive measures if the grain becomes intested with insects and

melas.

Rodent Jamage tc grain is often mentioned as a cause of grain loss,

especially on the farm. Fowever, rodent damage is also common in

6%
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warehouses and in fields. Even thcuea'contrdl methods exist, trained
personnel to either assess or control rodent destruction of basic

grain and pulses is unavailable

"Gu-sstimates™ of grain and pulses losses in Costa Rica vary from 20

to 45%, but it is impossible to design efficient loss interventidn
stvategies until the location of the losses within the postharvest
system is knpwn, Wituunt precise information of this type, loss reduc»
tion interventions cruld miss important targets., Accyrate assessmant
of poitharvest loss:3 is imperative in order that scarce financial and
hunar resour.ces be directed and focused at those points in the syscem

whare ioss reduction effortr, are most economical.,

This project is fundamental to the understanding of the present grain
hardling and marketing system in Costa Rica, and to the search for

et.ective loss reduction interventions.
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APPENDIX II

PLAN OF {JORK

To accomplish the objectives of the project, the pian of work is

divided into three parts: (1) description of the postharvest systems,

both on-farm and off-farm; (2) evaluation of the efficiency and

effectivenes of the grain handling and marketing systems; and (3) <=vel-

opment of recommendations to improve the postharvest systenms.

I.

Description of the grain posthc.vest handling systems,

The posthsrvest systems will be analyzed descriptively irom the
time the grains and pulses are physiologically mature oc imported -
until they are consumed or arrive at a processinre faci.ity (corn
mil, feed mill, etc.). Information gained from this rna_ysis

is essential to identifv pointe within the systems vhe.» loss,
inefficiency and ineffectiveness are most 'Zkely to occur. This -
information will provide the basie for establishing prioricies

for further action.
A. Description of the on-farm grain handling systers.

This phase is dependent upon the inclusion of an cn-farm
grain handling and stntége section to the agricultural
census which will be rarried out bv the Id ~eccidn de Esta—‘
distica y Censo of the Ministerio de Fconomia with funds
provided by PL.480. l - |

The activities are as follows:

1. Collect, review and analyzé existing information relative
to the on-farm handliry and storage of gtéin in Cost: ’
Rica. ' B

2. Coordinate the ¢~1lection of data wi:h Estadfstica y.Cen?
8O.

>. ‘Tabulate and interpret the deta.

&, Prepare a report and recommendattons relatlve to on-farna .

grain hardline and storage.

6
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B. Description of the off~farm uyrain handling syctens.

This part will describe £.ain' handling systems from the

farm gate to the final retailer or to the processing plaunt

(corn mill, feed mill, etc.). Imported grain and milled

rice will also be included.

The activities are as follows?

1.

Collect, review and analyze existing information relative

to the ~ff-farm handling and storage of grain in Costa
Rica, ) .
Verily existing irfcrmation end conduct studies to
generate information whe%e necessary.

Tabulate and interpret the data,

Prepare a report and recommendations relative to off-

farm grain handling and storagc.

TL. Evaluation of grain market performance.

The performance of the market will be evaluated in terms. of its

efficiency and effectiveness.

.

Planning.

a. Collect and review existing iuformation.

b. Design a tormat for collecting primary da*a.

Examination of market performance. ‘

a. Measure each market and service,

b. Obtain the services .and costs associated with each
function and operation.

c. Review governmental'pdlicies as well as support
and regulatory functions.

d. Describe the physical and institutional infrast.uc-
ture in the marketing systems,

Tabulate and interpret the data.

Prepurc a reporf.and racommendations relative to the

efficiency and effectiveaess of market performance.
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111,

Preparation and publication of the final report and recommeu--

dations,

This report will describe the postharvest graii. systems on and

off the farm, and will evalucte the efficiency and affectiveness

of the zrain market system, It will also contain such recom-
mendations for improving wrajin handling and marketing &3 can be

justified with the informaticn gathered in ti.fs project.

0
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SCHEDULE FOR PLAN OF WCPK

1983 2984
COMPONENT ACTIVITY | Mar Apr |May Jun Jul Aug Sep Oct» Nov Dec Jan | Feb Mar ‘Apr | May Jun
1| 2 3 4 5
In Pre- Codrdinati,on_ Data Report
= survey with Tabulation and
Descripti On-farm | planning Census Team ard Recommenda~
esg;:l.p ion ' ' i Analrsis tions
-~ Postharvest Pre- ST IR
"~ Systems - IB- survey Data Data - Report
off-farm | o) oo Collection Tabulation and
o 1P & and Recommenda-
Analysis tions
. Pre- Examination _ Data Report
E::I;::;:: I survey of Market . Tabulation and
Performance -planning Performance : ~and Recommenda-
_ : o ~ Analysis tions
grepzl:znon L Final Report
Publication 11 R and
of : . Recommenda-
Final Reporc :

-QO\ N

tions
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SUMMARY OF ESTIMATED BUDGETS

(¢ C.R.)
- 1 2 *3
Period Direct Management In-country Total
(Months) Cost Cost (Ksv)
13 2,148,309 2,184,000 741,600 - 5,073,900
a. Indirect cost’ 1,092,000
5. Sub-total 6,165,900
2. Overhead cost 616,590
16Z of . (b)
Grand total 6, 783:,‘1.029

* Excludes KSU-AID/W.Cooperative agroenert cuntribution ($40,000,00 = ¢1,560,000)
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.IDirect_Cost

2Hanagemeut Cost

31n-country,KSU Cost

4
Indirect Cost (relates to
support ‘or team members)

109

- Salaries and fringe benefits (at

40% of salary) for teanm members

Travel expenses and per diem

Computer time fcr data tabuiation

Paper. and cbpying for publicétibn

of reports

Training field personnel

Saldries and fringe benzfits (at
40% of salary) for directors
Salaries and fringe benefits (at
40% of salary) for secretarial
and clerical personnel

Office equipment and supplies
Communicaticns

Utilities

Vehicle rental & maintence

Books and retereacn materials

Miscellaneous

Travel and per diec for FFGI

consultants

" Salaries and fringe brrefits ‘(at
40% of salary) for secretarial
and clerical personnel

Office equipment and supplies:

* Communications

Utilities

Miscellaneous
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ESTIMATED BUDGET

COST (¢ C.R.)

Aétivity ‘Team Member Person-Months
' ' : Direct Indirect =~ Others
1A l.a. Ag. Economist " 2 39,000 39,000 19,500
b. Agronomist 2 39,000 39,000 19,500
a,b FFGL - - —
A 2. . Ag. Economist 1 19,500 19,500 25,230
Agronomist 1, 19,500 19,500 . 23,250
IA 3.a. o C - - 97.500
b. Ag. Economist 2 39,000 33,000
| Agronomist 2 39,000 39,000
FFGI _ - - « >
A 4.a. Ag. Economist 2 39,000 39,000
Agronomist 2 39,000 39,000
b. FFGI o - - U
' ' sun-roTAL . 741,000
IB 1.a. Ag. Economist 2 39,000 39,006 - 19,500
b, Lgronomist 2 | 39,000 39,4500 39,000
Ce - - 42,930
a,b FFGI C— —— ( e
IB 2. -  Ag. Economist 6 76,000 78,000 78,000
Enumerators (2) 20 _ 273,000 117, 100
IB 3,a. Ag. Economist 2 39,000 39,000
Assistant 2 39,000 39,000
b. Ag., Economist 2 39,000 39,0
Ascistant 2 39,000 3920%% .
“FGI ) - -— « )
IB 4.a. Ag. Econumist 2 -39,000 39,000
\ b, FFGI o - -
SUB-TOTAL 1,271,400
* See summary of estimated budgets - | \Qu
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ESTIMATED BUDGET

Activity Team Member Person-Months . pirece Indirect - Others.
"I 1l.a. Ag. Economist 2 39,000 39,000 - 19,500
FFGI _ - - « )*
II 2.a, . .
b. Ag. Lconomist 1 4 78,000 78,000 78,000 .
c. Ag. Economist 2 2 '58, 500 8,500 39,000
. d. FFGI ' - e ¢ O+
II 3. Ag. Economist 1 4 78,000 78,000 - 19,500
Ag. Economist 2 2 58,500 - 58, 500 19,500
TFSI . - « )»*
11 4. Ag. Ecuaomist 1 2 39,000 39,000
Ag. Ecouomizt 2 2 58,500 58,500
FFGI - - ( )t
: : Sub-total  994.30C
I1I - Directors 4 ( )* ( )= 175,500
' Sub-total 175,500
175,200

* See summary of estimated budget
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