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TECHNICAL ANALYSES OF WATERSHED WORKS 

I. Description of Conservation Works 
from the FFD Project Paper, 1381. 

The plan developed for all wat~rsheds begins with a preliminary 
topographical survey of the main water channel within,the waters~ed ' 
or drainage basin. The survey dev.elops a stream· pro=il,e which serves 
as the basic technical guide in spotting the location of t'he first 
dike to be constructed. Location is key as this dike becomes the ref
erence point for building other structures both upstream and downstream. 
Social and land use considerations enter the decision on where the 
first dike will be located. Factors include population distribution, 
slope of hillsides, shape of stream channel, abunda~ce of rocks and 
fill material, and ease of transport' for any required construction 
equipment. At the same time the bUilding of terraces and small catch
ment devices are initiated in the headwater region. 

In general, dikes and catchment dams in the headwaters of the 
basin serve to slow down and hold back a portion of the water. Dikes 
and catchment dams in the lower portion of the watershed serve to catch 
eroded soil, t'ransform·ing the up-stream side of the structures into 
large area's of fertile farm land. 

Commonly used soils and water retention structures are described 
as' follows., 

a. Check dams' or dikes 

The purpose of a check dams or dikes (also known as torrent con
trol dams) is to stabilize the valley profile of a wat·ershe:l. by break
ing th~ slope of the streambed. Ideaily, the slope between the :l.ams 
is reduced to between 1 and 2.percent. By decreasing the rate of water 
flow, the sediment in the stream can settle out to form productive 
agricultural land. This process also allows greater water infiltra
t,ion into the soil, increasing the underground water storage (aquifer) 
capacity and creating a functional ground water recharge area. 

These dams vary in dimension and design accor:l.ing to the erosion 
problem. Large dams, up to 200 meters in length, are set on founda
tions dug 2 to 3 meters deep in the river bed. Large rocks are used 
for the base. The dams are provided with splllways and the larger dams 
have rock apron,s or settling basins to protect them against the turb
ulance of occasional flash flooding. 

The dams are constructed with rocks using rubble or dry masonry 
teChniques accor:l.ing to soil characteristics in the proximity •. Ch~ck 
dams are, extensively built of gabions, strong wire "cages" approxi
mately 1 m x 1m x 1.5m. These wire enclosures hold smaller rocks, 
carefully fit by manual chipping or breaking to form a more compact 
and solid structure. Soil sediment fills the void between the rocks 
and "cements" the overall structure. Since they are structured in net 
wire, gabion dams have the admantage of settling with any movement in 
the stream and are less lik"'>ly to cFumbie over time. 



Estimating the number of'work days required to accomplish the 
construction of check dams or dikes is difficult. Distance, availab
ility of stones and the depth of foundations vary greatly between 
different dikes. Average information for a small, medium and large 
sized dike has been calculated by the MDR below: 
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b. subt'errap.ean dams ' 

Subterraneas dams are similar' to dikes but are set on fou~dations 
of bedrock below the surface level and made impermeable with concrete. 

,The height, is raised as the area behind the' dam fills with sediment .. 
Subterranean dams serve as catchment basins for water which is th~n 
piped by gravity flow, to lower areas for use in irrigated farmin'g. 

c. Rock wall terraces 

stones are generally abundant to construct rock retaining walls 
on steep slopes using dry masonry techniques. The fou~Qation of an 
average wall is about 40 centimeters (16 inches) deep x 60 centimeters 
(24 inches) wide and 80 centimeters (32 inches) high. Terrace walls 
are constructed on slopes up to 60 percent, the distance between ter
races varying from 10-30 meters. 

d. Contour Dit,ches 

Contour ditches are dug into hillsides where stones are not readi
ly available and the gradient is less. The cut is about 25 centimeters 
(10 inches) deep, bordered by an eartehn rise on th·, down-hill side 
averaging 10-20 centimeters high. (See illustrations on follo#ing 
pages) • 



II. Discussion of Conservation Works from the C.I.D. 
Report on Tarrafal Water R sources, 1982. - ~ 

Soil Conservation 

The contract called for technical assitanoe in soil conservation 
to oontrol erosion and reduce sedimentation in the proposed storage 
reservoirs. Prior to the initiation of the project, most of the soil 
conservation work on Santiago Island consisted of the ccnstruotion of 
dikes across the stream bed, either large hand-placed rock or smaller 
rock in wire gabions. The principal objective of these dik~s is to 
trap the sediment behind the one to two meter high dikes and create 
level areas to enhance infiltration, or in some cases, provide areas 
that could be cultivated. 

The dikes have been reasonably successful, but do nothing to re
duce the amount of erosion taking place on the slopes of the watershed. 
Consequently, one of the principal efforts of the soil conservation 
phase of the project has been to redirect the emphasis to increasing 
the water infiltration and reducing soil erosion where it is taking 
place. In June 1979 a pilot watershed was selected and various prac
tices were designed and installed in oonjunction with the training 
course. 

Tarrafal Experimental Watershed-Monte Covado. The Tarrafal ex
pe~imental watershed is a tributary to the Ribeira Cincho, situated on 
the northern slope of Monte Covado. It was selected as a site to de_ 
monstrate and evaluate various soil conservation practices. The p~in
cipal objective of applying these practices was to maximize the in
filtration during and following rainfall, thereby increasing soil 
moisture availability and re4uding soil erosion from runoff. Based on 
the soils map of the watershed prepared by Southard and Queiroz (1980) 
and intake data on similar soils nearby, the soils on the watershed 
appear to have moderate to high infiltration rates and adequate water 
hol'ling capacities. Therefore, all efforts have been directed at hold
ing the rainfall on the watershed for a sufficient time for infiltration 
to occur. 

The following treatments are delineated on the topographic map of 
the area (Fig. 3). 

Contour Tree Planting. (Treatment No.1): Permanent tree c07er, 
planted on level contour benches, was established on the parts of the 
watershed that are too steep for agriculture, generally greater than 
30 percent slope, including the upper parts of the watershed and the 
short, steep slopes near the watercourses. The contour benches were 
at a 3 m vertical interval. Two species of acacia were alternated at 
3 m spacing along the contour, Acacia american~ and Acacia martins. A 
typical cross-section of the level contour bench is shown in Figure 4. 

Level Terraces. (Treatment No.2): Level terraces were constructed 
where agricultural crops are to be planted on slopes up to approxi
mately 30 percent. The vertical interval for th~se terraces was de
termined from the formula: 
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VI = 0.6 + 
s 
13 

where VI = vertical interval in meters and S z slope of the terrain 
in percent. 

The minimum cross-sectional a~ea of the terrace channel was de
signed to store 35 mm of runoff from the areas between terraces,plus 
freeboard. Small cross dikes were placed at about 6 m intervals along 
the terrace channel to limit the amount of water released in case of 
overtopping or a break in the terrace. A typical section of the level 
terraces is shown in Figure 5. 

Rocks from the terrace channel excavation were used to face the 
backside of the terrace dike to protect it from wind and water erosion. 
Recommendations were made to establish some permanent vegetative cover 
on the terraces to protect them. Much of the terracing work done on 
the islands has been destroyed or damaged by wind erosion of the un
protected ·terraces. Lantana was 'suggested as a possibl;, vegetation 
th~t would provide some fuel as well as protection against erosion, 
but there is a question as to the adequacy of rainfall in the experi
mental area. 

The two spaces be·tween three consecutive terraces had the addi
tional treatment of level contour furrows. This allowed comparison 
o the combined treatment's with each of them individually. These 
combined treatments were done on approximately one-fourth to one-third 
of the area identified as Treatment No.2. 

Level Contour Fu~rows. (Treatme~t No.3): Level contour furrows 
were used on landslopes of up to about 30·pacent. Horizontal spacing 
of the se furrows varied from' 1 m t.o 1.5 m depending on crops to be 
grown and the slope of the field. The steeper slopes did not permit 
spacings less than 1.5 m, while closer spacings on the flatter slopes 
were possible. Typical level contour furrows are sh~'vn in Figure 6. 
Plantings in these area~ were to be made cloae to; but not in; the 
bo<;tom of the furrows where the crop could mak;> maximum use of the 
additional stored water with some provision for sedimentation in the 
furrow bottom. MRD later decided to exclude all farming and grazing 
from the experimental area. 

Diamond Ditches •. (Treatment No.4): Diamond ditches are gradient' 
ditches running across the slope in opposite directions, intersecting 
each other and forming diamond-shaped areas between them. Various 
spacings and grades were tried in the field layouts. About the minimum 
spacing was 4 m with a 4 percent grade in the ditches themselves. 
This·grade is greater than optimum from the standpoint of expected flow 
velocities and· erosion hazard, but was the minimum that could be used 
and have the ditches diverge on the land slopes involved. A typical 
field layout is shown in Figure 7. 

During the training course in June 1979, a sample area of each of 
the four treatments was laid out with the paticipants. The terraces, 
furrows, di~ches, etc. were constructed to serve as a model for the 
remainder of the experimental watershed. It was planned to monitor 
.intensity in the experimental watershed area by use of a recording 
rain gauge. 
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Figure 5. Typical Section of Contour Furrows. 

Figure 7. Typical Layout of Diamond Ditches. 
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Results. The MRD decided to exclude all grazing and farming from 
the exper~mental area ~o there was no opportunity to evaluate the 
effects of the contour furrows on crop yield. They were the most e~fec
tive treatment in terms of reducing runoff andrequired no,maintenance. 
During four rainy seasons since their establishment there has been no 
runoff from these furrows on one meter intervals, even on slopes up to 
30 percent. Total annual rainfall for these years was 221, 228, 121 
and 80 mm for' 1979 through 1982, respectively. 

The diamond ditches Were the least effective, although they did 
reduce the erosion someWhat, and were difficult to maintain. The leyel 
contour benches for the tree platings were also yery effective in re
taining additional water for tre'e development. They required some 
maintenance in repairing breaks, particularly on th~ steeper slopes, 
where it was difficult to construct channels with sufficient storage 
capacity., 

In general, the conservation work on the experimental watershed 
has been very effective; in terms of increasing infiltration, improving 
vegetative growth, reducing runoff and demonstrating theSe conservation 
practices. For instance, on September 8" 1981 39 mm of r.ain fell and 
was all retained. Some of the effects are shown in the colored photos. 

The contour tree planting practice was adopted by MRD and over a 
three year period practically all of the watersheds of Ribeiras Gar9a 
and C'inch:o were' refore·sted. 

III. 'Discussion of' Conse'rva:tion' Practices from the 
Watershed Management Wvaluation, 1982. 

The Impact,of Project Technologies on the Environment 

1. peremiial vegetation. In this pro ject" congo beans and trees 
are used in soil conservation. Perennials help stop erosion, through 
their root system and through reduction of impact which water drops 
have on soil, and' Slowing water flo'l/ due to grasses and humus on ground. 
The humus also helps to "build" more fertile soil; many perennials are 
nitrogen fixing which impr07es soil. Improved infiltration can also 
OCcur but may not be so in the Case of the very permeable Cape Verdean 
soils. Moat perennials do use more water annually than most seasonal; 
in total water bala~ce equations this must be considered. 

Perennial vegetation is the only feasible method of soil and water 
con~ervation possible on many of the steepest Sloping lands. On lands 
whioh are too dry to support other crops perennials in association with 
other land shaping methods are o'ften the mo st feasible. Most important
ly perennial'vegetation is the basis of a'lmost all soil and water con
servation methods. It is the most preferred solution considered, be
cause it is the least disruptive, usually the 'least expensive, requil"es 
the least maintenance, and most of the time not only protects, but 
also produces (e.g. beans, wodd, fruits, lumber, forage ... etc.). 

At. __ ~~e __ pr~~e:nt time, too small a percentage 
toward the -E'omot ion andJ~~n ti~g_.2.f~,_~~i_a16. 

of funds are expended 
This is true partly 



because of the project" s designa as a construction-oriented employment 
project. A proper balance between vegetative and physical construction 
needs to be done within the framework of developing a' general project 
plan. 

2. Contour ditches. These ditches dug along contour lines on hill
side shorten the unrestricted flow of water overland thereby slowing 
runoff, reducing erosion and gullying, and increasing infiltration and 
ground moisture in the vicinity of the ditch. They perform well on mill 
slopes for forestry type planting and may be more useful in close spac
ings an'd small sizes, and in conjunction with plants and/or contour 
walls. 

The project has hardly used contour dithes at all because of the 
problems associated with them. Heavy maintenance is required because 
of damage occuring from animal and human trampling and during heavy 
rains when their uncompacted embankment are over-topped. But due to 
their low cost and potential benefit and due to the minimal amount re
search done on them to date they still qualify as a viable experimental 
element in a watershed management plan. 

Dr. ,Sam Kunkle, formerly head of the Forestry Support Program, 
Science and Technology, at A.I.D., argues that ditches, dug,at proper 
intervals, hold as much water as ,do terraces, are no more likely to 
break and that furthermore, maintenance may be an equally important 
consideration for contour walls. The "downside risk" of walls collap
sing, creating gullys of flood water may in fact be moce potentially 
damaging' to the environment than the breakdown of contour ditches, 
which are smaller, especially if the ditch,~s are used :in conjunction 
with erosion-controlling vegetation. I 

In, the origi!).al project paper it was assumes that ditches would 
be constructed by farmers, at no cost to the project. Thi.; was clearly 
not- realistic. 

3. Contour walls. The next higher level oc structural means of 
sideslope control is contour-walls. They funccion as do contour 
ditches, but may have fewer maintenance problems due to their rock 
masonry. They are expensive from a farm investment point of view, 
an:i it seems unlikely that farmers can afford to build them thpsel1Tes 
(which is not the case with ditches). Still, they are the proven 
method of side-slope stabili~ation in this project. If-an upstream
downstream approach had been used one would therefore expect to see 
a large amount of effort go into their construction. Foe a stabilized 
watershed one would expect a signifi~ant amount of the total budget 
for the stabilization of the watershed would be spent for planted or 
physically staoilized sideslopes. For the Sao Miguel Watershed less 
than 5 % of the labor budget has been spent thusly. The 2080 ha target 
was not based upon any analysis of requirej nE':tares but rather on, 
what was believe:i achieveable. But this numbe~ of hectares is not an 
unreasonable number to tar~et. At this point in time fewer check dams 
and more hectares of contour walls plantings would :,ave been expected. 

Project and ~inistry of Rural Development offici~ls were virtually 
I -



unanim~us in preferring co~tour rock walls over contour ditches. The 
rock walls were seen as more permanep.t" requiring much less maintenance 
than citiches. B'ecause soils are not co:npacted, there is fear that 
ditching simply will not stand up under the torrential rains. Alth~ugh 
contour ditches cannot be used in all circu:nstances, in many cases they 
present an alternative to rock walls. 

To get a sense of the costs of the technologies. the co~tour walls 
(arretos) were analyzed, to see under what conditions they might be 
economi~al, and then contour ditching was analyzed as a possible (~~der 
some conditions) alternative. 

,First, the walls affect agricultural productivity. Based on data 
collected by Dr. Richard Pellek and theevaluation team, corn yields 
were higher on either side of the walls, which had served to spread 
and slow down water. The increases were o~ the order of 5 %. An 
earlier study had found increases of 49 % (The effects are highly de
pendent on yearly rainfall, it is thought(. The direct effects on agri
cultural praductivity are th~ht to be concentrated on an~ea of from 
1 to 2.5 meters on each side of a wall. If this is so, each kilometer 
of wall affects at most 5 hectares. If planted in the traditional corn 
and beans (which was the case in the samples), and if the maximum yield 
increase of 49 % were expefienced yearly for 20 years, the benefit-cost 
ratio would still be a very 101V .12 (if labor is casted at its wage). 
The implication of the analysis is that shadow-priced labor and other 
benefits besides agricultural productivity must be considered to justify 
the structures, economically. 

The· walls do indeed bring other benefits. They' slow down water 
run06f, reduce soil erosion. and spread water. An attempt was made to 
construct a small computer model to determine the types of ass11'l1ptions 
which would have to be made to mak9 the structures pay, usingJtlly
pr.iced labor. The analysis indicated that if each wall were __ "ffect 
an area of 500 meters down from it (i.e., 50 hectares per kilometer) 
and if soil losses of about 3.5 % per year over a 20 year project were 
prevented, then the walls w~uld be a breakeven proposition. These 
are exceedingly generou.? assumptions. If labo::, were shadow-pr~ced at 
50 % of its wage. then even a 1 % prevented soil loss each year ~ould 
make contour walls pay. 

An attempt was made to compare the costs and benefits of contour 
walls and contour ditches. Basically, the questio:l is whether labor is 
more productively spent in wallar ditch construction. Dat~ were obtain
ed on the costs of contoured walls from the project paper; data on 
ditch~6 from work done by Utah state CID at the Tarrafal project site. 
Because the ditching costs seemed greatly understated, and because they 
did not include administration costs, they were multipli~d by a factor 
of ten. It was assumed that walls required no maintenance, but th~t 
ditches required 25 % repair per yea~. The capital-intensity rates of 
the two sbould be similar, so the i.ssue is one a f conserving labo!': a 
change in the assumed wage would m~ke little if any difference. It was 
assumed that ditches would have to be placed a meter apad: to be effec
tive (otherwise water velocity would increase and lead to washout): 



walls were assumed to be placed 10 meters apart. 
Surprisingly the analysis indicated that the discounted costs of 

walls are, in a 20 year project at a 15 % rate of discount, approximately 
twice those of contour ditches. (See Auuendix C, Tables 1-5). 

In the Tarrafal project, three years of study revealed no tich break
down, even on slopes of 25-30 %. (It is important to note that Tarrafal 
has less rainfall than the project area, and that the results are not 
directly transferable). One would nevertheless be forced to conclude 
that contour ditches have overwhelming cost advantages, that trials should 
be conducted ir. their use, and that the uroject ought--to---COUsiderthe-- -
conditions of slope, soil compaction, co~vexfty7concav:li;y of lai:id~-e-fc., 
,:r:~er ~~~~c~~ditc.~i_ng ~~ght_1Je --a"!~a_siblea:iternaFLve: - -- -

4. Check dams. Check dams are one of the- best methods of attaining 
gully and/or channel stabilization and torrent control. They also in
crease infiltration and soil-moisture content, reduce run-off and may 
recharge aquifers. They can be very small, essentially a modification 
of a contour wall into a check dam, for stabilization of a gully w~ich 
is forming on a side-slope. They can be very la~ge -- veritable engin
eering feats on large streams -- as i~ Ribeira Seca. They co]ect se
diment behind them as-does any dam and once filled are still useful as 
they have reduced the effective slone of the stream bed therefore reduc
ing water velocity and soii erosion~ The sediment which is trapped can 
become useful cropland or it can be very poor for crops. Though vert
ification through demonstration is required, the engineering evaluator 
believes that the' quality of sediment increases as its quantity decreases 
with the upstream treatments in a soil conservation progra~. That is, 
the upstream/downstream approach, especially using vegetation, also has 
a beneficial effecf-upon- the quality of soil retained behind check dAms 
or cid;chm-iirit dams. -In fact sedime-" t in general is enriched. 

The number of 'dams -const-ructed seems small but the volume of cubic 
meters constructed is already 78.6 % of the total after less than half 
the project funds are used._Also in Sao Miguel over 70 % of total funds 
fo~ construction were used on dikes. 

5. Catchment dams. Catchment dams are simply impermeable dams with 
walls extending down to bedrock and a system for trApping the groundwate~ 
trapped behind them. The groundwater recharge produced by the entire 
system upstream is trapped through the use of these catchment dams. 

Because of the obvious and quick benefits they provide, these dams 
,have been constructed more quickly than or~~nally planned and more hAve 
been construct!,d than planned. This is logical and will undoubtedly 
continue as more viable areas for such structures are created due to the 
,system upstream. 

6. Groins. Groins have not been constructed as called for in the 
project paper, nor have long low dikes at the lower end of the water-
sheds for lack of the heavy equipment. , 

This is good, because these are the last elements to be constructed 
in an upstream/downstream approach. New equipm~nt options should be 
explored; improvised draglines and bulldozer excavation are possib
ilities. In the meantime, the watersheds are being treated upstream and 



therefore the sediments that will eventually be trapped may be of higher 
quality soil. 

7. Wells. Wells have been improved and constructed under the pro
ject, altliough not called for in the project paper. This activity is 
a consequence of trapping water for agricultural purposes; farmers and 
their, families strongly support well construction as part of the overall 
construction. (See the discussion of 50eial impact of the project)., 
Given the demand for' d~!Ilestic wate_~~urces,,_,~h_,: "projec~ _s~ould consider 
:!-ncorpoFi'-t~.?'ells, more_ ful})~ ,:i,n!o9, it~ .construction plans. 

8. Flat terraces. The terrace concept of, erosion control is based 
upon reducing the effective slope of hillsides. This slows runoff and 
increases infiltration, which, in turn increases soil mciature, reduces 
erosion and possibly recharges aquifers. The terraces can take many 
forms from the most commonly recognized flat terraces to contour plow
ing. Flat terraces have only been constructed by this project in a few 
relatively large and less steep areas where full-scale vegetation was 
possible. However, farmers seem to stair-step even very steep rainfed 
slopes with flat terraces. The risk of landslides due to flat terraces 
increases with slope, as does the cost. Nonetheless, such stair-stepping 
should be considered for the experimental paired watersheds to determine 
their effectiveness in increasing soil moisture. To date, the project, 
has spent little effort experimenting with or costing out flat terracing 
as a technology. It has concentrated on two other types of terracing, 
cont'our ditches and contour walls. 

THE IMPACT OF STRUCTURES ON AGRICULTURE 

1. Dikes. Direct effects of dikes on agricultural production vary 
from site to site depending on geology and topography of an area, age 
of the dike, and pl"oximity of other conservation structures .. In Ribeira 
Seca a considerable area of arable land has been reclaimed behind dikes 
and is being exploited in a variety of mixed cropping systems: corn/ 
bean association during the rainy season; recession agriculture involving 
sweet potatoes, squash, an~ other vegetables on residual moisture from 
November to March; te~po~ary and permanent irrigated areas. Much of 
this land has a high percentage of clay (at least fo~ the present) and 
therefore good fertility and mrnsture-holding capacity. In Sao Miguel, 
however, due to the steeu and' narrow nature of ",reas where dikes have 
been constructed, an estimated total of only 3.5 ha of arable land has 
been reclaime'd behind 92 dikes. Moreover, soils trapped behind these 
dikes tend to be sandy. and silty, have a reduced moisture-holding 
capacity in relation to heavier soils, and thu;:; are generally not as 
favorable for recession agriculture as in Ribeire Seca. Therefore, 
only a small total increase in production is expected behind the Sao 
Mlguel aikes based on the rainfed crops which have been planted there, 

A metliodology-f""o--rrieasure 'dl-Uerences 'fn pro-due-Han oetween lruld 
behind dikes and land unaffected by dikes has been developed by the 
USAID/PASA soil conservation adviso:'. Two samples of ten corn plants 
each were harvested from a 10 m x 20 ill plo~ behind the dike am in a 



similar area near the dike but beyond its influence. Green field 
weights and oven-dry weights are measured for ears (cobs and grain) and 
'Eotal plant bioma'ss. Population densities of each area are estimated 
and production per hectare calculated. Data from four sites (Appendix A) 
show that corn production behind dikes is significantly higher than in 
adjoining control areas. However, it is difficult to say how much of 
the increase is due to the diking action and how much to topographic 
differences between dike and control areas. It does seem apparent, 

'though, that increased soil moisture and microclimatic conditions (pro
tection from winds, higher humidity) in these water drainages behind 
dik~s result in favorab~e sites for tree planting. Deep roots and ohe 
permanent nature of trees put them ,in a much better position than annual 
crops to take advantage of increased soil moisture. Fruit trees and/or 
multipurpose trees sucb as tamarind should be given high priority in the 
utilization of these new areas. If the trees are planted along the 
edges of this land they will be protected from periodic torrents and 
will leave space for continued cultivation of other crops. 

2. Catchment Dams/Wells/Irrigation Systems. Structures in this 
category have had the largest direct impact on agriculture, ani are the 
source of most of the economic benefits of the project. Increased water 
availability has allowed increased production on already existing temp
orary irrigated areas, and resulted in 35 ha of new land being brought 
into irrigated cropping. The long term benefits of these developments 
will depend on a numver of factors, including (a) Efficient management 
of the water resource. This requires regular monitoring of groundwater 
levels and the quantity and quality of water delivered, esta~lished 
policies for water distribution, and introduction of efficient methods 
for conserving water from its source to end use on the crop. (b) Main-, 
tenance and protection of the systems. This inGludes establishment of 
regular inspection and maintenance procedures, as well as such preventive 
measures as. stabiliz.ation of slopes along which irrigation pipes are 
~id (a landslide has already knocked out a section of pipe in the Flam
engos system) and prot.ective walls was necessary along the borders of 
irrigated perimeters. (c) Rate of adoption of improved farming techniques 
and higher value crops. (This is discussed in more detail in Section 
II.C). 

3. Contour Walls. Contour walls appear to have a positive impact 
on agricultural production. By their action in slowing runoff, increas
ine infiltration, and decreasing evaporation, more soil moisture becom8s 
available for crop use in the vicinity of the walls. If complimented 
by other methods, especially some degree of permanent vegetative ,cover, 
they can play an important anti-erosion ro17 and thus help maintain the 
productive capacity of the soil. According to interviews with MDR 
technicians and with farmers, the latter's attitudes toward construc
tion of contour walls on their land have changed considerably since the 
work:;; program began in 1976. Whereas there was initially skepticisrr, 
and resistance to the idea. after seeing the results for themselves, 
farmers now request t~at their land be selected fo~ improvement with 
contour walls .. 

What is still uncertain is the quantitative value of the influence 



of the walls. The a~ount of rainfall received in a particular year plays 
a crucial role in determining whether walls result in significant produc
tion increases or not. For example, in the relatively favorable rainy 
season of 1980, MDR comparisons of co~n yields in adjacent areas with 
and without contou= walls showed an average increase of 49 per cent on 
the treated land (Gon9alves, 1981). In 1982, however, after a very poor 
rainy season, the effect ranged from nil to small. Preliminary observa
tions indicate that increased soil moisture this year is limited to a 
narrow band on either side of the wall. The area of tnis banj represents 
pBrhaps 25 % of "the to~al treated zone. The height of corn plants in 
this band wa"s about 20 per cent greater than in control areas, who=reas 
plant heigh~ midway between walls was equal to that of the controls. 
Thus, production increases over the total area are estimated at 20 % 
increase x 25 % of the area = 5 % increase with conto~walls, a very 
modest effect. (This estimate is based on th" assumption that plant 
height is roughly correlated to yield of grain and biomass). Results 
of sample harvests in the same areas corroborate the conclusion that 
contour walls are of little value in increasing production in low rain
fall years. 

Given the high "cost of contour walls, the question that arises is, 
can their effectiveness in terms of agricultural p~oduction be increased? 
One way of doing this is to select as construction sites only those areas 
where agricultural potential (consirering sl~~~"-:!:.~".tZp..<:,,, m_icro_,?"l.:i,~at~c. 
conditions", etc.) is high enough to take full advantage of the improve
ments. A low-cost proposal which has been expoU1:lded -by"-MDli person"nel-is 
to sow strips of Congo beans alongside-iii",,"-waTis ",!s \vell"as at "contour 
levels between them. This is a worthy pro-posal wh"ich -Shout,f-be -adOpte"d 
at once. In areas where wall construction is already completed, field 
extension ae;ents wi"ll playa majo:r part in persuading farmers to under
take such a plan. In considering new areas for walls, MDR could set 
the condition for farmers that following construction, a "certain minimum 
amount of permanent vegetative cove:r be est~blished. Not only would 
this serve the technical objectives of erosion control and increased 
food production (in most yaars), but it woulj also involve farmer parti
cipRtion and help iJtill th,,, idea that farmine; practices are intiml'ltely 
involved in the overall soil and water conservation program. Note that 
this proposal does not aim to replace the ~aditional corn/bean cropping 
pattern (which wouli certainly start with considerable resistance), but 
rathe:r to complement it in border strips. Congo bean is seen a8 the 
primary species for tliis "permFlnent" vegetation in conjunction with 
walls, but low-growing firewood species could also be considered in 
certain situations. 
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QUADRO I 

E S 

CUS~OS MtDIOS POR UNIDADE DE TRABALBO 

DE C.S.A. EXECUTA DOS NO ~HBITb DOS PRO

JECTOS EM CURSO - 1982/83.-

Arr.t •• Ba.ul.uet •• Arb.ril&Qle D I Q U 
cic16 • A1".arg •• ,.a Betll. a.bi&es • • < .3 ) • au ( .3 j )do. • ( a/1ia.) Ilb.C.".A.P1 •• • , 
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.- 122100 4162 4153 
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I · ' I - I 41So "160 I • • • • 160100 - - - • I 
I 
I 
I 72192 - I -I • • '-I - -• ' I 

1 180100 1 295100 I • • • I • -• 
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r~p. {.3) ( .3 ) 

-

400100 

4Boioo .505100 

-
640100 

'7419~ 

-
-

1 894195 
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Annex 

DESCRIPTION OF GOCV SYSTEM FOR COLLECTING, PROGRAMMING 
AND ACCOUNTING FOR PL 480 LOCAL CURRENCIES 

Since the signing, of the first PL 480 agreement' in 1977, the, GOCV 
has, been following the same system for the collection, budgeting and 
disbursement' of funds generated from food sales. The following is a 
brief description of ,each process which eventually results in the 
disbursement of funds for sub-project activities: . 

Collection - The responsibility for receiving, storing, distributing 
and marketing donated (from all countries) food commodities rests 
with a GOCV public corporation, EMPA (National Food Supply 
Company). Food is sold by EMPA through its.numerous marketing 
outlets in the nine islands and the funds derived from those sales 
are eventually transmitted to EMPA central headquarters in Praia. 
The funds are. never physically segregated for the various donors and 
are coming led' in EMPA's general cash account· EMPA periodically . 
remits the local currrency to the Ministry of Economy and Finance 
for deposit in its, accounts .• 

Budgeting - Funds are' allocated to the various sub-projects in the 
rollowing.manner: 

1. Four months prior to the beginning of each calendar year (Cape 
Verde's ffscal year is· January 1 to December 31>, each Ministry' 
responsible for implementing a particular project pr.esents its 
budget .to the MEF and the NDF. The budget contains a description of 
the project, total estimated costs for the project (disaggregated by 
years), total number of emplayeE!s to be hirE!d and ca~t of materi.als 
and a detailed budget far the upcoming year. 

2. The budget is subject to adjustment by the MEF and NDF. A fiscal 
line item budget ~.> approved'. ~~- <:'"2 _.lsuing year. The individual ' 
line item and total budget amounts are controlled by the MEF and the 
N~F during the implementing year and cannot be exceeded without 
Justification. 

,Disbursement - Once the fiscal year begins, money is disbursed to 
the projects in the. following manner: 

1. On the 15th and 30th of each month, each implementing agency 
reports. the amount of money required for salary and procurement 
obligation incurred during that period to the MEF. 

I 
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2. The MEF requests rMPA to transfer the required amount to its 
account and then writes a check to each minister who has 
responsibility for that project. The Minister then endorses the 
check to the responsible individual implementing the project. 

3. This individual cashes the check and the money is handcarried to 
the project site to pay the salaries of workers and ver;d~~s who have 
supplied materials. 

To account for the funds disbursed, each ministry basically 
implements the following: 

'a. Detailed.payroll control sheets are maintained and 
payment is certified to by a second individual (note that the 
majority of laborers in Cape Verde are illiterate so that obtaining 
~' s:snatures for receipt of pay is impossible). 

b. Receipts are obtd", =J for all materials purchased. 

c· Copies of a. and b. above are maintained dt the project 
sites. 

~. Originals of the payroll sheets and invoices are returned to 
Praia and maintained in the files of the implementing ministry. 

5. Copies of the above along with a summary of disbursements are 
then f.orwarded to the MOF and NDF where controls on expenditures in 
relation to budget are maintained. 

prepared by John Davidson, AFR/PRM, AID/W, March 28, 1983 
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~nnex 

REVIEW OF EMPA ACCOUNTING PROCEDURES 

On February 23, I visited two of EMPA's warehousing and distribution 
centers - ·one in Santa Catarina and one in Santa Cruz. The purpose 
of the visit was. to review., in general,: (H the process by whi:ch 
EMPA controls food shipments from its central warehouse to the 
distribution centers; (2) the system used by the center to sell 
commodities and the controls in place; and (3) the process for 
reporting sales and remitting funds back to the home office. 

These two centers receive on the average of one shipment of food per 
day. As the food is received, it is counted' and entered on stock 
cards maintained in the warehouse and in the center's accounting 
office. Sales are made to local retailers by the sales office (all 
sales are made in cash except for sales made to other government 
agencies which are made on credit) and a two-part sales slip is 
prepared. The original is kept by the cashie~ and the copy retained 
by the purchaser for presentation at the warehouse. Using this 
form, the warehouse foreman- turns. over the commodities purchased and 
records the sale in his stock card.· Ea,ch month physical inventories 
are taken and the stock records from the accounting office and the 
warehouse' are compared for' control pur-poses.· Adjustments are made 
for any differences between physical and'book counts. 

As stated above, all non-government' sales' 'are made in cash. In both 
locations cash sales are balanced out between the cashier and the 
accounting office· on a daily basis. In Santa Catarina, proceeds are 
then deposited in the branch office of the Bank of Cape Verde.· 
However, in Santa Cruz, because there is no branch bank (as is the· 
case with many other distribution centers), cash is locked in a 
vault until picked up by messenger truck every seven days. At time 
of .pick-up the messenger compares all summary cash receipts for 
sa'les. and gives the regional sales director a receipt. Internal 
controls over cash sales at each location appear to be satisfactory. 

At the end of each ·month, summary balance sheets and income 
statements are prepared for all sales locations and forwarded to 
Praia.. At this time, 'daily sales summaries are balanced. to.the 
monthly summaries and bank deposits. It is from this information 
that the· central EMPA office in Praia remits, on a periodic basis, 
proceeds from the sale of U.S. corn and other donor commodities to 
the NDF accounts maintained by the MEF. 

B 

. -



- 2 -

Approximately 1 1/2 hours was spent at each location reviewing 
warehouse facilities and sales and accounting records. Neither 
Regional Director had prior notice that I "was arriving, but there 
was no reluctance or lack of cooperation on their part. Based on 
this brief review, my impression of EMPA's administrative operation 
is quite favorable. I found their decentralized operation to be 
efficient and well controlled. Both regional directors were 
extremely cooperative and appeared to know their jobs well. 

Prepared by John Davidson, AFR/PMR, AID/W, March 28,1983 

, 



PL-480 TITLE II - CTION 206 PRO GRAil REVIEV/ 
TRANSFER AUTHORIZA 011 No. 659-XXX-000-2606 

->0= _. == =.'. =. =. =. = -•• -=" =. == -== .===. ,. = .••.. = ==.== = •••••• ~~:::::~ = ~~=r: .:::::. :::::::: =. = •... " 
l Jan,l,1982-JW1e 30, 1983 JU!jj 1,1983-Dec. 31, 1984 

A. Commod~t.Y Imports 
Corn - Metri~ TOlls 

- Value (US$) 
- Ocean PreJ.ght (US$) 

Cost - Sub-!J.1otals (US$) 

B. Resource GeneratJ.ons 
1. Sale,c; - Metric To!!.s 

AdJ1..tstmeonts 
Su)-To;:;als 

2. Gross Proceeds (Est.) 
(I!>lhollS of CVE$) 
D~A Costs (Est.) 
Net Deposlts 

C. App1l(:9.t~ons of P.eso\.U:'cez 
(Ml.l1ions of eVES) 
1. Et'IJ'A C0StS (Est.) 
2. "P1.~cject llrplewe.nbat.101l 

~!~) Et ... ~t:'''''n SH~lt:iaGC" 
(\:-) Gae, FJlire/Si:.,J l!,~n":.J.,~'::.e 
(C,l 'Iio1,'!'.l!,'l, [,allt:· ;'.,~) 
(,J ~ tl.t.:!'r~!'!."n ::!t.,~t,.!' 
(,C'.' C'","') '\'lt~C 

,',oJ -1'<",1 

#. J! "t'l,' ~.:: I ~!'. 

Ted .-:1 

1"'. R~ ... eou:·cc A',Vllfl.')Uity 
(r:UlJ (In.:". of C"·E.ii) 
Gross Proce-eds (1\-2) 
Leo~ Costs (~ll 0) 

EE'lel'!.ce unallocater. 

'~~i~~~d----~:~::~:---I~!~!;f:;-- ~~i~~d--- ;:~:::~:~- ~~~~;~:;-------------- ---------- ---------- ---t----- .---------- ------------
22,500 29,9,9.15 7,439.15 F2,500 15,000 (7,500) 

3,285,000 4,252,176. 967,176. 3,285,oco 2,175,000 (1,110,000) 
3,622,500 3,247;886. (374,614) 3,622,500 1,710,000 (1.912 1 500) 
6,907,500 7,500,062 592,562 6,Qo7,5oo 3,885,000 (3,022,500) 

22,500 
-0-

22,500 

187,50c 
51.750 

1}5.75o 

51,750 

.. .'1 

22,898.08 
20.82 

22,918.90 

191,0% 
52,666 

1;8.1I3o 

52,666 

~,2,595 
-:J-

30,0;9 
~ . ..... r,7 
-:.~-
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20.82 

418.90 
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,916 

2,680 

.916 

• I ,I :) 

I.,t'; .I) 
(?'5. lI 0?) 
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-0-

22!5oo 

2.17.500 
'51,750 

165.750 

51.750 

~, \, . ',' 

?17.50{l 
201.2;~ 

16,2(,6 

2;6,078 
50,492 

185.586 

, ' 

(546.91, ) 
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(497.40) 
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(+1,258) 

19.8;6 

( ' Co '7::.'" .... , ..... .; 
U~.o)o) 
-~
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.J.:.:...!':;;'2 
I- 'I ' , , . 

-.:-

(de • 57P.) 
( 27, E'ill 
( hG.21o) 

'·=·'====·="··==···"==-=··=·==···=·=··1-······= 
Llfe of Project Totals 'percent 
_________________________ ___________ of 

Planned 'd Dii'fl-er-
Bude;et Est~mate ence (_) Proceeds 
------------ ------------ ------------ -------
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~f.£.£2 
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;1 /1.t'."S' 
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praiaJ 21 de Abril de 1983 

Exmo Senhor. 

~ueira encontrar em anexo os autos de recep~A~ 

correspondentes respect1vamente a duas partidaB de 5 000 tonela-" 

daB de milho cada vindos no N/M DEL VALLE e descarregadaB nOB" " 

port Os de Minde10 e Praia a"23 e 28 de Mar~o. 

Aceite. Exmo Senhor. os protestoB da nossa a1-

ta consideraclo. 

EXMO SENEOR 

THADDEUS A. KAMINSKI 

COORDENADOR DOS PROJECTOS AGR1COLAS 

USAID/PRAIA 
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.! -EMPA-
. , .. 

. ~tt~!Witt~%~fZ~ir~(i;r~~~~~~%,{i(" 
IDENrIFICAQAO DA MERCAJXJRIA: 

PRODUTO: Y.ilho 

~UALID1.DE: 2-
PAts DOADOR: E. U.A. 

FO!.iNl!J::EDOR:, E. U.A. 

NAVIO: Del Valle ~UA.Nl'ID'ADE: 5.000 Tons 

ErJlALAGD1:Sacos, de 45,36 Kgs ,cada DATA DE CIiEGADA: 23.3,.83-

PORTO DE ORIGEr-:: -Houston, Texas 

POJTO DE m:cEP~AO: Mindelo 

CONrnOLE DE RECEFQlo: 

QUliliTIDJI.DE f,ANIFESTAD1, llO.230 sacoa cj ~IOOO.0228Q TON 

QUA11rIDJ..DE; DESC~.JUiEGb~)~o. 381 sac os oj 4.228.f;lQ6f;l2 TON 
(eo) Foram inclusoa 5 sacoa 

(~.) 

vazios,24 sacos'de '"ar- DIFERENQA : 1,22594 TOr'! 
reduras e 52 sacos de 

SENDO: inutil'1za<;!ro 

Di BOM ESTl'.DO 4.970,23J26 Tpn ,TON'% 22.4284 
ABROMBADA. 
~ (1a) g5. 115112 ~p~ TON % 0,;J;6 
VARREDURA 

0,85000 Ton TON % °.°11° JQI~ 

lNUTILIZAQlo •• 4 •• l,9504S'Ton TON; 96 O,~390 
4.998.80686, Ton TON 96, 100,0000 

Co=espondentes eo 808 Sacos. 

RELATdRIO SOBRE A QUALIDA::E DA ~lERCADC":~ 

Segundo 0 n/Gabinete Teemeo, ° milho em quest!l:o & de 2.- qualidad" " o .... Cv'itra-
-se-em. bom estado de oonserva<;!o e ~e' comereializa9!l:o. 

Apresenta as leguintes caracter!sticas ; 

Teor de Humidade-13,9')6; Graos Par:t1'dos-7"~; Corpos Estranhos-1%; Fungos-2,5"t6;-
G~os Defeituoso .J eetos Vivos-Q%; Insectos ~ortos 

Praia. aoa' J S1 de h~--~"'="':tr.'-"'l .'>I'I,;~ 

(;l '0 Dirac o 

, r
plicado DG Coopera91l:o - Triplicad~ ~:i • 



-EMP!-
"-

;·;Q;';~~};~j·}}~ri~t"tt~~~i~~~*#~·r 
IDENl'IFICACAO DA I'.ERCADORIAI 

PRODUTO: Milho 

Q.UALID1;DE: 211 
PAts DOADORi E. U .A. 
FO!:~NreEDOR t E. U • A. 

NAvrO: Del Valle Q,UANrIDADE: 5.000 Tons 

EiJ3ALAGDi:Sacos de 45,36K-ge eada DATA DE CREGADA: 28 •. ;;.83 

FORTO DE ORIGD': 3:ouston, Texas 

PO:lT0 DE MCuQAO: Praia-

CONT~OLE UE RECEFyAO: 

QUJ,NTIDADE ~:ANIFESTAD.~ 110.2306acos cj 5.000,0328Q TON 

Q.UANrIDfJ)]i; l:ESC . ..F.I.EGI;D,; 110,260 saco s c/(a>1, 988.34432 TON 

. llIFERENQA : 11,68848 

SENDO:, 

(a) 

(b )-

99,46TI..6_ 

0, 481I2.. 

:E:r.; BOM EST:.DO 4.961.79432 Ton TON % 

~~~ (,1» 24,03000 Ton Ti:>N % 
VARREDUBAS 
iiiim~WinXl!!iii!mt:2",~; 5i!2~0d!0~'oD' T~o!1nL' TON 5'6 _--l0"',o.J.0t;..5!!o0c;51.1]_ 

100,00000 
1'0 tota:l de peso estg-o incluidos· 2.520 Kgs de 
respondentes a 70 sacos. 
Correspondentes a 873 sacos'. 

RELATdRIO SOBRE A 9,UALIDA:.:E DA MERCADORI.! 

TOJ.'l 

varreduras, cor-· 

Segnndo 0 n/ Gabinete Tecnico, 0 milho em questao ~ de 211 qualida
de e enco~tra-se em bom estado de conservagao e de comercializagao. 

Apresenta as seguintes caracteristicas: 
Teor·de Humidade - 13,9%; 'Graos'Partidos-7%; Corpos E~traDhos-l70; 
Fungos-2,5%;, Graos Defeituosos,..l%; Insectos Vivos-O%;' Insectos Mo_ 
tos-O%. 

Praia, aos 19 de _~~~~=-I"': , 
o 0 Direct /0 

Distri bui<;ao :'\.~r1ll~ lieade DG Coopera<;ao - ,Triplic~<N;~~~~ 
Quintuplic&do F~D.N. 

/ 



SECRETARIA DE ESTADO DA COOPERACAO E PlJINEAMENTO 

DffiECQ.AO GERAL DE COOPERAQAO 
-

TeJefone 586-664-

Telu ~2 GOVER CV 
C. P. 217 -PRAIA 

CABO VERDE 
Endere90 TeJegrafico 

COOPERAQAO_ PRAIA 

Praia, 22 de Sete~bre de iSE3 

r ' vi 

J: SSTJ:JTC: - Envio do Relatorio Trif.1estral 
============================= 

Ex:-ao Senher; 

r:'o 1_'~ -, 
Junto te:-Jos 0 }.,raz.er de ;-H1Exa::o \PT: exe'.1plar de re18t6-

S/63 re!erente ~o 2~· tri~.est~e de 1S~3 concer~e~te a 
"ir .000 to;:,eli-3J?s de ?7oilho t ajuG.a ali :el"!t8r cos 

do pro£.ra·[lc PL 4EC Ti::ulo II Sec9Bo 206 CU~(I 

2E/3/53 no !~/I'~ DEL V;~l..LE. 

"':" TT' ,...., ~ .. ~, .. _-~. ,.,..J 

h cei te) Ex.'Jc Senhor .. os protestos de: nOES3. elevC'·c":c consi

dera'F5c. 

Fel r 

EX ... C S~:!HOR 

11'" T-"' In,=, • I' ..... _.~~.J..-'; ;;-.... '" :-. 

• • .::a:::;:ft r.A,o.-,.", 

/- ". . .... - [. 

o 0il !;i.ctor Ger~l. ' 

- , , , , 

E 



;,NO 1982 
TRHiEST.E 2.Q 

RELAT6'(IO TRTI-:ESTR<iL S/h.RCADOP.I.~S ;tECl!;BIDAS De. MUPA Im'EnN1C!ONAL 

1. IDENTIFICACAO: 

PF.CDlJrO: EItHO 2.1l 

lC. 00C ?O~~S 

El·J3.'.LAGiM : 5 ",·,<: C/.- 3/ <-~~ n'"'A ~~I..U~ ;4::::,0 I..,..J;:) .~~ 

ORIGEH: EO::S~~:::~, T~~_AS 

2. n';SCfiIi .I}u-.C;'O :;;}.s 5UJ~rIID;~:;~~: 

1_!..NIy.:!.ST .... .!..'.n: lC;CC"J,C-5;60 rc~s 

R!:.CEBII;n: ?999,88294 TO,,:S 

:. .... U!..3ri:;S NO Trt.-.NSPO"TE: 12,73176 1:01;3 

i::!ER.;'DA El. f...; .E.; '.Z ~'! : 9.jS? ,1::118 TC~::; 

4 •. ~W.LID. Dr-

5. RIThO DE VENDA: 

8. S'IOCK .~CTU.~L EXIS';: ."'T];: 

;.644,68738 TGS 



9. FUhl)OS GERAllOS PEte ffiO .. UTO PARA 0 FllN: 

~2.189.459~14 

10: !GFEP~NCIA J. RbLJ,'I6iUOS "llTERIOR£S SCBRE 0 l'::';'Sl!O p.,OI:lITOI 

fraia, 20 de SetE~bro de 1982 

, ~o Dire~tor de 
I 

. mento o Director-G ra1/ 

I 

, 



SEGRETARIA DE ESTADO DA COOPERAQAO E PLANEAMENTO 

DIRECQ_~O GERAL DE COOPERAQAO 

TeleroDe 586-664 

Telex 52 GOYER CV 

EXrJOS Senhores, 

C. P. 217 _PRAIA 

CABO VERDE 
Enderet;o Tetegrafico 

COOPERAQAO_ PRAIA 

Pra-ia,' 13 d'e Outubro de 1983 

c/ /23 

Junto teToos a honra de remeter 0 Re1atorio, de uti1iza-· 

9~0 da ~~uda alimentar dos E.U.A. para 0 ano fiscal 1983 e re

ferente 20 19 S~mestre. 

COIT' os nossos melhores cumprimentos 

Pel' 0 D,;.·T' ...... ......." 
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MINISTERIO DA EOONOMlA E DAS FINANQAS 

FUNDO DE DESENVOLVrME.NTO NACIONAL 

AJU1lA ALHR'iTAR DOS ESTADOS WIDOS DA lJ'lERICA A CBO 

VL;;llE EI': 1983 

RELAT6m:o SEHESTR.fll, 

I - Introduiao 

De acordo com as no~as estabe1ecidas na Autoriza9ao de rransferen

cia AID nQ 659 - =-000-2602 e no ambito do Prograrr.a de Desenvol vi:nento ;.limentar

-PL 480, para 0 Ano Fiscal de 1983, foi, pel0 Governo do Estados Unidos da _~erica 

formalizado 0 fornecimento a Cabo Verde de uma ajuda alimentar de 15.000 Ti·; de mi -

Iho'cujos ~andos ~erivados da venda dessa mercadoria estao sendo e:npregues no fin~ 

ciamento de diversos projectos anterio~ente acordados entre 0 Governo de Cabo Ver

de e a USAID •. 

Essa ajuda foi pois, em devido tempo, concretizada, Com a ctegada a 

Cabo Verde de 

II - Ajuda recebida 

Navio Porto de des varga Produto 

If>ilho ":::>e1 Valle" ~;indelo e Praia 

_ M1ho. "Su..~s e t" Praia 

Tons.recebidas 

9.987.15118 

4.993,39524 

Data de chegada 

20-03-83 

25-05-83 

N.o que concerne as 10.000 toneladas de milho do Lote "Je1 Valle" aC~ 

ma indicado, oonstatou-se a seguinte movimentayao: 

QUADllO I 

1. ~uantidade manifestada ••••.••.••.••.••.•••••••••• 

2, ~u~~tidade recebida •••••••••• f ••••••••••••••••••• 

3c ocl.uantidade vendida (22 trimestre)" 0 •••••••••• ' •••• ,. 

40 "t,uebra no trans porte •••••• 0 •••••••••••••• , ••••••• 

5. Inu"i1izaqgo devido a infesta9ao de ineectos •••••• 

6. Recei ta liquida apurada co •••••••••••••••••••••••• • •• 

70 Stock en 1::";7-83 .co •• • •••••••••••••••••••••••••••••• 

10.000,06560 tons. 

9.987,15118 

6.296,9342 

12,73176 

2,5"043 
L2.1tS-.L.59.14 

" 
" 
JJ 

JJ 

http:L2.189.L59.14
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No toe ante as 5.000 toneladas de milho rece"0j das no navio "Sunset" em 

}!aio UJ. timo, constatou-se a seguinte movimentagao: 

;;:UADRO II 

10 rq,uantidade manifestada •.••..••...•. t ••••••••••••••• 

20 ~uantidade recebida ••••••••••••••••.••••••••••••••• 

30 Q~tidade vendida(no 22 trimestre) •••••••.••••.••• 

40 ~uebra no transporte •••••••••••••••.•••••••••.••••• 

5. Recei ta l{Quida apurada •••. ' .••..... ,. ....• _ •. , ..•.•• 0 

6. stock em 1-7-83 • • • • • • • • • • • • •. , •.•••• ,. •• e· •••• ,. •••••••• 

_ Assim as recei tas auurada foram as seguintes: 

1. Saldo existente, vide parte final, ?ls (13) do relatorio 

5.000,032800 tons. 

4.993,395240 " 

1.681,0.3056 

7,590120 

11.262.904.75 

3.308,J73 

" 
" 

tons • 

do aIlO de 1982 ••.. t. e.e •••••••••••••••••••••••••••••• ,. •• 0 •• 26.672.6c5$l3 

2. Venda apurada no 22 trimestre do milho dos lotes -
, 

"Del Valle" e "Su.l1set", atras indicados •••••••••• , ••••••• 

,Total : 

III - Utiliza98n dos fundos gerados 

53.h52.363S69 

-80.124.969$02 

A contrapartida com a venda do milho entao recebido foi utilizada no 

financiamento de diversos projectos orgamentados para 0 ~~o fiscal de 1983. e que de

talhadamente, se passa a fazer 0 relato de cada ~ nc fim do 12 Senestrel 

Projecto Hidroagr{cola do Tarrafal 

1. Co~serva9ao do soio e agua 

l.l._ Luta Anti-Erosiva e Recarga de Aquiferos 

Os trabalhos realizanos neste Sector abrangemam as Eacias Hidrograricas de 

Fmn:r.ao, Cincho, Lapa Inglesa, Gar,;a, :iibeira Gra.."1de, niteira do Lau ?asso, e :t:"beira 

da Frata 
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o programa inicial foi de terminar os trabalhos nas Eacias de Cincho, La

pa Inglesa e depois concentrar 0 pessoal nas Bacias de Fontao e Ribeira Grande sen

do nesta a partir de Ganxe;nba, ~\oerao de Baixo, Ribeira de Bugiganga e Portal que 

sao dois afluentes da margem da parte alta da nibeira Grande. 0 prograrna de traba 

lhos para as Bacias de Cincho e Lapa Inglesa forarn realmente concluidos ~~tes dos 

fins de j\~io do que resul'tou a cobertura da Achada Tomas com sulcos de controle de 

escorrimento superficial, assim como covas nos referidos sulcos para plant~9a:o de 

essencias florestais. 

Na Bacia Hidrografica de Lapa Inglesa foram abertos sulcos de controle de 

escorr~ento superficial aumentando assim a recarga dos furos SST-21 e SST -24. 

Pode-se afirmar que os trabalhos de lute anti-e=osiva e recarga de aquife

ros por meios mecanicos forarn concluidos nas Bacias de Cincho, Lapa Inglesa e Gar9a, 

restando apenaS a plantayao de essencias florestais nos novos sulcos e b~~quelas. 
abertas este ano, para entao se concluir a parte de luta enti-erosiva com a utiliza

yao de meios biologicas. 

Na margem esquerda da nibeira de §ontao na zona cop~ecida por descida de 

Sanches, foi feita este ano uma experiencia nova, com a plantenao de "_;a1oe :::arba -

diensis n conhecida vuJ.ga.n:uente per Eabosa. 

101.10 - Heios l-':ecanicos 

Constr~yao de diques 

Fontao 40 diques cj 2 • .513,34 m3 

Cinoho 7 " cj 472,02 m3 

Rib!! Grande 34 " oj 3.266,66 m3 

Ribll JI'.au Passo 3 " cj 504,36 m3 

Rib!! da Prata Ri-

beirinha 12 " cj 981,58 m3 

Tota1 7.737,96 m3 

Construyao de Eanquetas 

~s banquetas foram construidas nas Bacias EidrograIicas de ?on~ao e Cir.cno, 

totaliz~~do 43.112 metros. 
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Abertux& de Sulcos 

Este tr~balho (eontour ?urrows) proposto pele Direcao Tecnica do Projecto , 
e realgado a sua eficacia no controle do escorrimento superficial, foi localiz~o naB' 

Bacias Hidrogr8sicas de Fontao, Cincho, Carga, Ribeire Gr~~de e Zonas de ~chada Torr.as 

e !"chada Boi. 

For~~ abertos 183, metros de sulcos. 

Construgao de Arretos 

A construg20 de arretos (Terrace Walls) foi localizado nas B~cias Eidrogra

ficas de Fontao, Cincho, e Ribeira Grande. 

Foram construidos 36,,768 metres de arretos com ater'Jl1E~;'edias de 0,60 me.tres. 

Reparasao de PequenQs Caldeiras 

Foram' reparados pequer-e.s caldeiras em meia lua no mes de Janeiro deste ano, 

nas zonas de Achada Tomas e Garga de modo a se conseguir melhor aproveita~ento das 

precipitagoes conhecidas por Invernadas. 
-

1~192o- l-ieios Biologicos 

Reparaqao de viveiro e essencias florestais enviveiradas. 

Este ano houve grandes dificuldades na aquisigao de sementes, principalmen

te da Acacia l'iartins, e aquisig20 de vasos de plasticos por outr~ lado. 

A n!vel experimental foram enviveiradas duas essencias que nunca for~ uti

lizadas no Concelho do Tarrafal. As essencias referidos sao Acacia Oleoser{cea para 

zonas baixas e Atriplex para fix1;20 de encostas e dunas. 

Esse~cias Florestais Enviveiradas 

Acacia p~ericana 
.. 
.. 

l·:a.rtins 

01eoser{cea 

Atriplex , 
Total « 

43.546 
20.000 

10.000 

4.794 

•. ' ,j •.• 
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0, nemero de plantas enviveiradas este ano e de longe inferior ao ano tran

sacto (1982) que foram 120.000 plantas. A razao de ser ~a grande diferenga residiu 

principalmente na aquisigao de semenies, referida atras e vasos de plasticos que 

nao haviam dispon{veis no mercado. A n{veL de curiosidade pode-se dizer que no ano 

tr~~sacto das 120.000 plantas enviveiradas foram fixadas so 26.666 plantas e~ tres 

fracas precipitagoes, dos quais so 13.296 plantas, cerca de 50%. Para fixagao das 

essencias florestais citadas atraz, f~ram abertas 80.000 covas. 

PlJ>J'lTAGAO DE "AALOE IbRBADIENSIS (Babosa) 

Na margem esquerda da Ribeira de Fontao,e na zona conhecida por Descida 

de Sanches foi entao escolhido 0 s{tio como zona experimental de Qe~~ragao de al

gumas praticas de conservagao de solo e ~a, f~xando "Aaloe Barbadiensis" e~ fia -

des e em curvas de n{vel acima dos arretos. Ka parte infe:::-.i.or dos arretos propoe-se 

a fixagao de Acacia .I.;artins com urn coopasso de 20 metros visto tratar-se de zona de 

cultivoo Distribuidos sementes de "Cajanns Cajam" aos agricultures dessa zona pa.ra 

se~earem entre os arretos, conjuntamente com milho e feijao. 

ZuNA EXPERHiENl'AL DE DEi·:OlfiRAGAO DE DIFSRENTES PRATICAS CU1YuRAIS Ii': Gt.:,j

XEEBA 

Na zona de Gamxemba instalou-se urn posto udometrico. Existen _res sub-ba

cias' com tres diques respectivamente. 

Na sub-bacia que domina 0 dique n2 1, foi tratada com arretos, e sulcos. 

com 20 a, 30 cm de profundidade, e~ curvas de nivel. Os sulcos ficaram distanciadas 

de 1 m. Foram fornecidos aoS agricultores se~entes de "Cajanus Cajam", recoffienda~ldo-· 

os que fizessem a sementeira de milho e feijao e Canajus nos sulcos, Fez-se 0 levan-
, . 

taw en to topografico de pormenor nesia sub-bacia, que se pretende co~parar com lim 

novo levantamento apos a epoca das chuvas ever 0 volume de material solido deposi

tado. 

A sub-bacia que domina 0 dique n2 2 foi tratada apenas com arretos e~ cur

vas de n{vel havendo tambem distribuigao de feijao congo, 

A sub-bacia que domina 0 dique n2 3 nao foi tratada. 
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Houve t~bem distribui9ao de feijao congo. A finalidade desse trabalho e de 

o comparar medir e quantificar 0 efeito dos varios tratamentos sobre escorrimentos 

superficial, erosao e 0 rendimento das cul~uras. 

2. P30SPECCAo GEOL6GIlZA E DE AGUA SUB'rEilRJI':<.SAS 

2.1. Prospec9ao Geo1bgica e de iguas Subterraneas 

Foram feitos os seguintes furos com 0 camiao sonda "Speed star": 

S.S,T 35 Em Achada 1"omas cj 125 m e ¢ 8" (r.ao entubado) 
t 

Carreira S,S,T 36 eD Achada (covao de Nora) cj 141,30 ill ¢ 8" (nao concluido, 

e portanto nao foi entubado). 

o primeiro furo' nao foi entubado por falta de tubos. 

o segundo nao foi concluido devido a avaria no camiao Sonda Speed Star. 

Nao se conseguiu abrir mais furos devido a avaria ocorrida a 18 de Feverei

rO'no c~iao Speed Star 0 que apos varias tentativas de repara9ao local de 

perfura9ao, foi retirado de Covao-de Nora a 12 de haio e recolhido as Ofi -

cinas do Projecto. 

A Sonda encontra-se presentemente na Variante para repara9ao e revlsao geral 

do motor aos 1vu.vOO Km. 

2.2. THAEF~BOS DE PnDTECCAO DE ~UROS 

Fez-se a protec9ao do furo SST-26 da Ribeira Gr~~de, em alvenaria r~draUlica 

sobre urn antigo muro em gabiao ficando com altura de 2 metros. Fez-se t~"

bem urna mm}la de acesso a casa do motor no mesma local em al ven~ a hicraUli

ca, totalizando 0 muro e a rampa, 86 m} de volume. 

2.3. - CON~ROLE DA CeNDUC~IEI1IDADE ELECTRICA E DOS CAUDAIS D2 EXPLO~~C~O 

Semanalmente 0 contro1e da salinidade e feito e dos caudais dos s€5~intes 

furos em exp10ra9ao: 

Fr 29 Ribeira Grande 

SP 19 Ribei:r:;a Prata 

SST 21 ;.chada Boi 

SST 24 " " 
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o controle dDs reetantes furos piezometricos, devidb a falta de ~ateriais pro

prios co~o sonda electrica e apanha-amostras, vem sendo feito tri~estralDente 

pel0 pessoal da DoS.~.G.A.S,. 

2oho-LEVA.NTA':~1~0 TOPOGRAFICO E II-lPL..4.NTAGAo DOS FUnOS NJ..S C.ARTAS KrLITLiES 

1/25.000 e 1/12,500 

Para implantagao dos fures nas cartas, foram reconstruidos 3 marcos de rede de 

apoio: ~lonte de Achada Grande,Touro Brava e Ma.'luel Lopes, sendo os dois Ultinos 

indispensaveis para coordenagac dos furos SST 27 e 28 localizadas na Ribeira 

Grande e cerca de 8 Km de Cha Eom. 

Foram sinalizados os marcos que faziam parte das figuras a serem observa~as, 

para coordenagao dos marcos reconstruidos. Os 'marcos reconstruidos foras defi -

ni tiva:ilente sinalizados co:n bocadc~ de tubo de 1,00 m fica.'1do aproximada;::,ente 

0,50 m de fora,'Foi ainda reparado 0 marco Base SW. 

Foram implantados todos os turos do Projecto Tarr?Jal ate SST 35, assL" como 

foram reconstruidos todos os marcos da zona do 

ria a coordena:;ao e levantamentcs topograricos. 

impacto do Frojacto, necessa-

3.1. E.,:UIPFj·3!'TO DOS FUROS :DE ACHP.DA BOI 

A 20 de Hargo entrarall em funcionamento os dois furos da Achada Boi, que desa;n

bocava sensivelmente a meio da zona do Colonato, foi desviauo ~~ra junto do ~an 

qua nQ 1, do modo que a agua proveniente destas furos, passou a do~inar toda a 

area irrigada do Colonato e nao parte dela. Com .esta. alteragac e com a constr~

gao de uma camara de decantacgao, junto do tanque nQ 1 e do tanq~e que ar.nazena 

agua para a populagao da Vila e arredores, qualquer avaria na moto-bomba do fu

ro ST 19 da Ribeira da Prata e com;,ensada facilmente Com a a",~a dos furos da 

Achada Boi que des ellboca junto acstanques. 

Conseg~u-se assim resolver 0 p~oblema da falta de agua que constanteme~te afl~

gia a populagao da Vila e arredores. 

3.2. - COl;Sl'nUCAO DE PIL.0'.ES DE SUPORTE DOS TUBOS 

Fora~ construidos pilares de suporte em alvenaria hidrauli~a nas lir~as de 

de modo a gara.'1tirem a seguranga da tubagem, 

, 
agUE., 

' .. 
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3.3. COiiSTRUglD DE C.!-.S:AS PARA }lOTORES E ABRIGOS P.AM Jl'"lOTORIST.1J3 

Foram construidos casas para motores LO luro SP ~9 da Ribeira da Prata e 

SST 26 da Ribeira Grande, ambas cobertas Com telhas Lusali:i:e, oom 8 rr,etros 

de cumprimento por 5,5 de largura. 

Construiu-se dois abrigos para ~otoristas, sendo urn na Ribeira Prata e o~- . 

tro na Achada Eoi, junto ao luro SST 24, 

3,4.- 1.c.Ngf....lru;;r?rO S-uETER.~.NEO DE TUllAGEI·, 

Foram lan9ados 300 metros de tubo PVC de ¢4", no campo de experioer;ta9ao a 

partir do tanque n2 3, de modo a nao interlerir com 0 siste~~ de irriga~ao 

gota-a-gota e aspersao ja instalados tendo side necessaria a abertuxa de Ya,

las, de modo a que os tubes licassem a uma cota inferior a dos tubas dos 

dois sistemas ja instalados. Essa tubagem ficou com tres saidas de £gua co= 

vaJ.vulas·de servi90 de )1'. 0 objectiv~ £oi de aprovei"taro ter:::-eno a jusa..'"1te 

do tanque n2 3 e dos sistemas de irriga9ao instalados, para ~rriga9ao s~pe! 

ficial ou seja tradiciona1. 

Para apoiar as va! vulas de servi90 de 3", foram construidas 400 metros de 

levadas sec~~darias em pedra arga~assaQa e tres o~aras de v:sita e to=~d~s 

de agua. 

Para 0 la.."'19~ento da tubage:n de ¢ 4" e construc;ao das levadas sec"J.::,iaria..s, 

foi necessarmfazePse estudo topogra£ico que se resume em 4 perlis no ca~~~ 

de experimenta~ao, sendo um longitudinal e tres tr~~sv~rsais. 

Foi aL~da necessaria abrir'uma vala de 300 metros de co~priwe~to para 0,5C= 

de 1argura. 

3.5. - CONC1US;'0 ]0 TJ..Nq,UE ]d POKTA F<JrtNA E CONSTRUCAO DE m; FONI~~~:UO 

No seguimento do progra:na A:B~IJ.STEClj':s;nO DE AGUA AS. POPU1.WOES loi conc1ui

do 0 tanque da Pop.ta Puma, com capacidade de ~azen&~ento de 50 ~3. Esse 

reservatorio e abastecido pela a.eroromba DEl·i?STER 14 com urn debito de 

13 m3/horas. Foi constr~ido relativamente perto do reservatorio U3 fon~er.~

rio com ciuas torneiras de serv:igo de 1". 

~ntes da e~trega dos t{tulos de posse ut~l aos be~eficiarios, for~ re;~~~

dos e co!:strJ.idos 55v ::letros de ·le-.-ad:::.5 sect:.:iaarias e te:!:'c~a:::,:as ... :.. ,;:,.X-~ :::.-
, . d ,_. . ···1' f· •• J aa:.e e ?roc:.l~ao ..:.IT.eS't.:'!1a :: ~ a \ COlona ... o • 
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3.7. - ALTERACIO DE VALVUL.I,S DE PASSAGEI-; A SAIDA DO FORO ST 19 NA R:3:;;IRA ?R&1A 

?oi alterado 0 sistema de uma so vaJ.vula de passagem, para duas vaJ.vulas, 

permitindo no local, dentro da casa do motor, a distri~Qigao de agua para 

c~~ara que fomece agua a Vila - ou para 0 reservatorio de 200 m3 de capiL 

cidade • ...'.cabou-se assilll com 0 desamarrar e arnarrar do ~1:;o }VC que ora era. 
~ 

ligado para 0 t~~que ora era ligado para a camara. 

3.8. - TAN",iM NA RIBElRA DJ, P!(;"TA 

Foi concluido a construgao desse reservatorim de 200 m3 de capacidade co~ 

a instalagao de vaJ.v~as de se,;;uranga ede passagem a saida de agua. 

Passou-se a fornecer uma hora de agua por dia, do fuxo SF 19, ao citado re-

t ' , serva or.2O, apos consultados os especialistas no dominic de .(guas Subterra 

neas. 

, 
Fresentemente,os agricultores aproveitando essa agua cultivar~ cerca de 

'1,5 ha de regadio •. 

3.9. PuCO DA nI5EIHJ, DA ?P~~A 

Fez-se a 1impeza do pogo ~a Ribeira da Frata, a jusan"e de furo SF 19, ~ue 

tinha sido entupido pelas cheias.do ~~o trasacto. 

4. - ESTABELECli:=:;NTD DE ENSAIOS DE IRRIGAC;:O 

;.. __ . amendoim, variedade ."ustraliano de 4 graos, COIL dive;,?os' 

tipos de armagao de terreno de modo a ver-se qual e a mais indicada para 

esta cultura, utilizando a rega tradicional. 

Preparou-se fichas de controle das datas de aparecimento de doengas, tipo 

de doengas ~nfectantes, data da, sementeira, do apareci~ento das pri~eiras 

folhas, insecticidas etc. 

?ez-se taI::bem ensa.ios com rej?olho utilizG.l1QO a rega tra.dic~onal de c.·J.as di

ierentes variedades, tentando produzir "fora da epocall , 0 c;.ue n~o e cvst-~Ie. 
Do mes~o ~odo prepaxou-se fichas de controle. 

. .. / .... 
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5. - COilSTRUCl:O D3 I>.ASBS E AC:SSSOS ). SOKDA 

5.1. - 3J,SES 'CONST!WIDAS E C."ZIllliOS AblliU'OS 

5.2. 

Foram cor-struidos 2 bases para sonda e abertos 7.600 ~etros ce ca

minrlOS carroyaveis na Ribeira Grande para perzitir 0 acesso as sor.

das aos locais de perfura9aO, Infelis~ente com avaria da Sonda Speed 

S.ar nao se chegou a utilizar a totalidade desses cacip~os. ?oi uti

lizado apenas cerca de 5.000 m para constru9ao de diques em alvena -

ria hidraUlica. 

Foram reparados 5 Km de estrada Ribeira da Fra~a-Chao 30~ e. cerca de 

2 KID no troyo /,chada Carreira- P~nte Puma 

rrabalhos efectuados na sede do Pro~ecto: 

Conclusao da casa de barilla para cainens COill instal=.~~o de 1l..-:-. 'Ji

nolo 

liga9ao dos tubes met,uicos flexi veis, do tubo gal \'an~za:io e:r::",

t,ido, para as torneiras de cuas casas de tan-l-w; 

pintura de ~a sala corr. pa~o de p~ede de 114 rr.2! 

aplica~ao do mosaico vin{l~co eill tres salas cobrindo 

de 67, 7m2; 

, 
ir.2. area 

d b ' . armazenamento e expediqa.o de :nateriais i;.-ersos, co::! us"t:lve:ls, 

lubrifica~tes, etc; 

aquisiqao de 222 kG de feijao cor.g,,) (Caja.~us Caja::) :;:.ara distri

buir aos agricultores das zonas E~b-h~~ijas e h~~~das 

-aquisi~ao e trans porte de materiais ad~~iridos nos ~ercaios da 

Praia, Santa Catarina e Tar~afa1. 

?2.:rr~al 



M!NISTr=RIO DA ECONOMIA E DAS FINJ>.N<;AS 
F[&1l0 DE' DESENVOLVUIENTO NACIONAL 

-1.1-

carrogaria de 1.lI!l carr.iao (I 

-Adaptag3J de um carregador de batarias no motor gerador Lister ST 3, 

com a ajuda de um e1ectricista da Variante. 

nelativawente a este projecto fcram dispendidos no conjunto dos tra~a-

1hos efectuados e durante 0 1~ Se:nestre 1104560663.57, sendo: 

Em salarios ....................... 8.46h 0 959.77 
Em materiais c: ••••••••••••••••••• CI • 2.991 0 70).80 11:~56.663$57 

Re£erindo-se agora as Bacias Hidrograricas de Ribeira Seca, dos Piccs e 

So Domingos que tambem fazem parte dos projectos que vern sendo fin~~iados no qua

dro do PL 480, e, tendo em atengao as aC90es desenvo1vidas pe1a Divisao ae Conser

vagao de Solo e Agua nas referidas nibeira~, constaxa-se no toc~~te ao trabalho rea 

1izado algumas dificUldades que se ref1ectir~" no D?rma1 ,,"~d~"ento aos trabalhos 

confo~e se· passa a exp1icar: 

A irregularidade na disponibilicade de c~~~oes e ma~uinas, com fre~uen

cia paradoB devido a avarias. 

,.. tl:Jl. , 
So em principios de Junho roi passivel trabalhar cOw ma~or nu::.ero de ca-

mices ~ue par vezes eram tarr.bem solicitados par outros servigos, agravando-se ain

da 0 facto de tere~ urn fraco apomde maquinas. 

Por esse motive viu-se na necessidade de adiar algQllS traba1hos, se~ 

mesmo poder come9ar Dutros, is so devido a carencia no abastecL~ento de pedras na! 

guns frentes o Contudo, para este inconveniente fei decidido incre~entar a constr~-

9ao de diques nos'covoes,locais que nao neoessitam de apoio mecanico. 

o quadro que se segue da-nos a posi9aO do volume dos trabalhos efectua

dos nas 3 Eacias e bern assim das despesas e£ectuadas em salarios e materiais no 

I decorrer 

I 

do 1~ Se;nestre. 

I 
I 

I , 

http:2.991.703.80
http:8.46L.959.77
http:11.456.663.57


4UAlJRO I - PHOJECTO PL 480 - 12 Sl!:NES'fHE Dl~ 1983 - 12 -

rr·,tos NUmeros NO de Plan N0 l"Jaxi 
oons - tas envi= rna de -

tr\.1,;,dos de Despesas 

Covas veiradas Traha- Total 
( \' (Vol. ) , Salarios Materiais m/ Abertas 1hado:res 

A 

.262 ~.131,O 14.048 18.036 85() 5.753.334$80 1.296.848$50 7.050.183$ 

.59<:\3 $'.997 15~997 42.502 819 5.751.548$30 1.382.363$60 7.133.911~ 

770,0 2./)00 2.000 - 181 1. 328.~83$20 553.606$00 1.882!5821 

16.066.684l 

... / .. ~ 



• 
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Por Ultimo cita=e~os 0 projecto de Centro de ES~Qdos ;~irios ~ue 
. , 

tratara da constru9ao de uma Secgao. da Sede Administrativa do Centro de Estudos 

Agrarios e~ Sao Jorge, na ilr~ de Sa~tiago de modo a refoY9ar a capacina1e 

instHucional do Centro, com vista a Ulna pe"squisa agronomica de aplica~ao direc 

ta e actividades de desenvolvi~ento r~ralo 

Os trabalhos deverao ternina.r para os fins de Kovembro o Esta-se a 

conc1uir 0 Ultimo andar do edificio e be~ assim aos retoques, pin~~a e carp~r.

taria nos dois ouiros ~~dares. 

Dis?endidos cerca de 2.&19.126900 sendo em salarios 2.317.~663CO 

e materiais 501.760$00 0 

Relativa:r.ente aDS projectos de.s Ribeiras de ~.2.J1SLle, S.?fli;re/3ao 

?r211cisco e ber. assim do de j)esenvolvi::lento ag:rlcola de Sa..."1to ;.../.""1t[o, ~nlC':='.2-se 

que os weswos nao tiv~=~!J in2cio pelas razoes aprese~tadas pelo Er~~ ?-O~l:IG 

8(1;'_13S, Coor;:e:'!3.dor do ?rojecto e que cons tam do rel::itorio a Ser a;~esf=:-.tado _0.'.

aq~ele ?ecnico a ~irec9ao Gerol aa Coopera98oo 

Fi~aliza~do passa-se a apresentar e~ reSQ~O e no f~ des~e l~ Se 

mestre 0 ~eguinte movi~e~to. 

Receita apurada 

(vide fls 2 deste relatorio; 

lJes:)esas 

Projecto : Hid=oae~Icola Tarxafal •••••• 

Ri1eira Seca ••••••..•••.••• 

niceira Picos ••..•••••••••• 

Rl c.eira. S .~o:::lingos ._ •• "0 •••• 

. ,. 
Ce~~ro Lstudos Agrar~os •••• 

11.456.663~60 

7.o50.15:;S3C 
1.133. 911S9~' 

2.519.12£$(;0 

http:Secqgo.da
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EM8'ASS'Y OF THE 

UNITED STATES OF AMERICA 

AGENCY FOR INTERNATIONAL DEVELOPMEN~ 

Ms. Fatima Fortes 
National Developmen,t Fund 
Praia 

• 
Dear Ms'. Fortes, 

Praia, Cape Verde, 
July 7, 1983 

Re: Transfer Authorization 
AID 659-XXX-OOO~26o6 
Amendment No. 1 dated 
November 23, 1982 

.. ~. . .... ~ 

Reference is made to recent meetings held between represen,tat;ves 
of the National Development Fund (NDF), the Ministry of Economy and 
Finance (MEF), members of the USAID staff and a representative of AID! 
Washington to reach agreement on' the procedures to be ,implemented for 
the "special, account" described in subject agreement. 

We have re,v,iewed the Governmen,t· s system for accounting for local 
c,urrane,ies gel).erated' from t!le sale of commod'ities and~' subsequent 
disbursement of those local currencies to the agreed upon sub-projects 
and progra!Il, support activi.t,ies' and found the system to be adequate for 
proper financial management and accounting- of those funds. We" there
fore, agree with' your' prop05a;1 thRt, no changes or modi,fieat'ions be mad'e 
in the, current system. 

We have alRo reviewed the curren't system., used to report to AID on 
the receipt and sale of corn and' the financial report for the utiliza
tion of local' currencies generated. A& a result, we would like to re
quest that certain changes be made with regard to thg content a~d fre
quency of the reports. 

At present, these reports are submitted to AID as follo'Ns: 

1. A receiving report from EMFA eRch time a corn shipment is receiv
_,,-~ ,-~- ad in port describing the quantity and quili_ty of corn received. 

2. A quarterly report from EMFA which contains the following infor~ 
mation: 

a-:- Gro';'-"; quantity of corn re'ceived and net quantity of corn that 
Can be sold (as a result of contamination, 10ssage in ship
ment, etc.) 

b. Quantity of corn sold 

c. Quantity of corn in inventory at the end of the quarter; and 
?.' 

d'. Amount of local currency sold'during the quarter. 

'3: A yearly report prepared by the National Development Fund des
cribing all program activity during the year, including utiliza-

- ti:,~ 0 f local cur:rencies for sub-pro ject _acti vi ties. • 

, _ Instead -of the --above, ... e would: like' t"o request that, the' ,reports be 
__ "_,;:' 'consolid'ated into one' re'port'-to: ,be sub!Ditted to, AID each quarter. , The 

- :";" following is -a brief summary :9f -the information that shou1d be inc~1fded 
~ , " .f. ,,,, .' " '-

.... ... ... 



ill 

~-------------------
2 

no.! =5:!ea00:> ~c. 1.s':I~ .... :9~-::~:t!':5:!la ,.6ri!:loJ: os!J~ : ~~ 
t)!~ rejlo.tt:ISlI,.;- - :ro.1oe'I..': G ,<: 9':[/::0:0 OLO.6 TO;' • 'Il"CJ~ 
:l .A. ~"'9:tt:h')'-2,.'" lbu:ti ns1:'IJ5'Ip~_ 
dc,_, .1W~aF:f' _ _ _,~C!. \,:~~-¥~L nt0~'1pt efrBPl'P- during 

ter l.ll "he fo lowing format.! . 
the quar-

a. stock on hand at beginning of quarter by location (central 
warehouse, Praia, Santa Cruz, Santa Catarina, Fogo, etc.); 

b. shipments received during the quarter; 

c. metric tons distributed to the various locations (Santa Cruz, 
Fogo, etc.); 

d. metric tons sold during the quarter by location, and 

e. stock on hand at the end of the quarter. 

2. A summary cash flow 
ment of commodities 
reflect! 

statement which ties into ~~~ ~hysical move
during the quarter. The cash flow should 

\ 
a. balance of funds. at' beginning of quarter; 

b. gross sales .by EMPA during the quarte:r;; 

c. local currencies (net of internal transportati.on and distribu
tion' costs)remitted by EMPA _to th: I:IDF; . 

d. disbursements made from de Fund to each individual sllb-
~rojectj and ~: -..:.. 

e. balance at end of quarter. 

3. A brief written summary, similar to the yearly report currently 
provided, for each sub-proje~t describing the physical movement 
acco~plished during the quarter. The report should be related 
to the summary cash flow statement requir~~der ~ above. This 
section of tJie report should contain inform-ation such as nu::J!bers 
of walls and dikes completed during the quarter, number-s of --"-"-
wills and dikes begun, numbers of workers employed, appropriate 
cost -, data, etc •• 

As project activities 
information to assist us 
changes or modifications 

progress, we may require certain additional 
in monitoring sub-project activities. Any 
in the reporting requirements will be dis-

C'lssed with you. 
We are enclosing formats A, E, C and D for the Quarterly Fin~~cial 

Report, which we believe cover all of the information mentioned above. 
As we have just received a report .. for 1982, we would like now to re
ceiYe a report covering the six months (Jan.-June, 1983) by July 31, 
1983, after which we would like to receive regular quarterly reports_ 
We will be hapFY to collaborate in its preparation. 

We would appreciate it if you would indicate in the 
agreement with the contents of tbis letter and serid us 
fore Signing ~ou .have any ·questions I would .. be happy t 
with you.' . . ..... . .... . 

TmFcoN'XENiS"'oF THI S ~ETTER I S APPROVED • 
~---,.~ - - ---.... 

Fatima Fortes 

space below your 
a copy. If be
'discuss them ... 

USAID/Praia 
OVer •• " 

http:transportati.on


D" te ............................... . 

QUARTERLY FINANCIAL REPORT 

ON PL-480 

A. CORN STOCKS 

1. Shipments Received 

Ship ................................ .. ............................ .......... M'1 

2. Stocke at EMPA Warehouses 

Distribu- Sales· 
tion FROM TO 

Beginning of 
End of 
quarter quarter (MT) (MT) 

Gentral Warehouse · · · · · . • · · · · · 
Praia . . . . · · · · · " . · · · · · 
Santa Cruz . . · · · · · . . · · · · · 

3. Losses due to spoilace! wasta,!! . . • • • • . . • • .. h ............... Mr-



B. MINISTRY OF ':;CONCMY AND FINANCE ACCOUNT 

1. MEFAccount 

Balance Gross receipts Transport and Disburse- Balance 
beginning froll sale distribution ments to end of 

of quarter of corn costs paid NDF quarter 

C. NA'rIONAL DEVELOPMENT FUND ACCOUNT 

Balance Disburse- Disburse- Bala~ce 

beginn int; .. ents fro .. .. ents to end of 
of quarter MEF sub-projects quarter 

D. SUB-PROJECT ACCOONTS 

Disburse'-
aents 1'roll1 
NDF during 

quarter 

1 • 

2. 

3. 
4. 
5. 
6. 
7,. 



------------------- .-- .. -----~,--------

CORN 8I-\PA NDF PROJECT 
(MJ..Ji' ) "CCOUNTS 

C-
Beltinning End Beginning End End li:xpenditure 

-- C - ---.. 8 -+- -- -- ~ 

t 
-

E - -
- --c E • Pay -'----to-

transport 
costs 

Dama,e 

Amount sold t: Funds generated 



/ 

Date .............................. .. 

QUARTERLY FINA~CIAL REPORT 

ON PL-480 

A. CORN STOCKS 

1. Shipments Received 

Ship ................................. . .......... ............................ !IT 

2. Stocks at EMPA Warehouses 

Distribu- sales tion FROM TO 

Beginning of ~d of 

quarter (MT) quarter 
(I-IT) 

-::entral Warehouse · · · · · · · · . · · · · 
Praia . . . . · · · · · · · · . · · · 
Santa Cruz . . · · · · · · · · .. · · · 

- . 

. . 

3. Losses due to spoila(e, wastase • • • ,. • • • •. • .................. MT 



B. MINISTRY OF scm/OMY AND FINANCE. ACCOUNT 

1. MEF A·ccount 

Balance Gross re'ceipts Transport and Disburse- Balance 
beginning froe sale distribution ments, to efld of 

of quarter' of corn costs paid NDF quarter 

C. NA'rIONAL D';;VELOPMENT F1JND ACCOUNT 

Balance Disburse- Disburse- Balance 
beginning !lents froll Licnts to end of 

of quarter MEF sub-projects quarter 

. 

D. SUB-PROJECT ACCOUNTS 

Disburse-
.ents from 
NDF during 

quarter 

-1. 

2. 

3. 
4. 
5. 
6. 
7. 



- - - .. , .... ~"'- ... -,--.... -~, ..... --."" .... --" -- ~ 

CORN .6:MPA 
NDF PROJECT 

( M.t.l·") "CCOUNTS 

Bellinning. End Beginning End End Expenditure 

- C - ~ (0 -- • -
~. 

I .. 

C -
t 

-
• -

t - -C • Pay 
---0-

transport 

E 
costs 

Damllile 

Amount sold 

Funds generated C 



QUARTERLY FINANCIAL REPORT 

ON PL-480 

A. CORN STOCKS . 

1. Shipments Received 

Date ................................ Ship ................................ .. .. ..................................... MT 

2.. Stocks at EMPA Warehouses 

Distribu- Sales 
tion FROM 

TO· 

Be·,inning of 
End of 

quarter (MT) quartl!r 
(MT) 

':;en tral Warehouse · • · · · . · · · · • · 
~raia . . . . · · · · · '. · · · · · · 
Santa Cruz . . · · · • · . · · · · · · 

, 

3. Lossl!s due to spoilace, wastace . . . • • . . . . . . .................. MT 



" 

I 3. MINISTRY OF E;CmWMY AND FINANCE ACCOUNT 

1. ME;F Account 

Balanc~ Gross receipts _ Transport and Disburse- Balance 
beginning froll- sale distribution lIlent-s to end of 

a f quarter of corn - costs paid NDF quarter 

. 

C. NArIONAL DEVE;LOPMENT FUND ACCOONT 

Balanc~ Disburse- Disburse- Balance 
beginnint; lIents froll !lents to O!nd of 
of quarter MEF sub-projects quarter 

D. SUB-PROJECT ACCOONTS 

Disburse-
aents frolll 
NDF during 

quarter 

1. 

2. 

3. 
4. 
5. 
6. 
7. 



CORN &MPA 
NDF PROJl!;CT 

( M~,;') ACCOUNTS 

Beiinnini End Beginning End End li:xpenditure 

- C 
.. -- 0) ~ .. -

-
t 

-
t • -' 

.. -c, t .. ' Pay 
transport, 

coata 
Dam ... ~e 

E Amoun~ aold 

Funds generated, 



QUARTERLY FINANCIAL REPORT 

ON PL-480 

A. CORN' STOCKS 

1. ShiE~ents Received 

Date ............................... . Ship ................................. . 

'2. Stocks at EMPA Warehouses 

Distribu-
tion 

TO 
~ 

Be~inning of 
quarter (MT) 

Gentra1 Warehouse · · · · · · · · · · • · 
Praia . . . . · · · · · · · · · · · · 
Santa Cruz . . · · · · · · · · · · · · 

, 

. . 

MT 

Sales 
FROM 

End. of 
quarter 

(MT) 

3. Losses due to spo 11a,e! wastalje • • • • • • • • • • ................... MT 



B. MINISTRY OF ECONOMY AND FINANCE ACCOUNT 

1. MEF Account 

Balance Gross receipts Transport and Disburse- Balance 
beginning froll sale distribution ments to end of 

of qusrter of corn costs paid NDF quarter 

C,. NATIONAL DEVELOPMENT FUND ACCOUNT' 

Balance Disburse- Disburse- Balance 
beginninr; Ilents froll Ilents to end of 
of quarter MEF sub-projects quarter 

: 

D. SUB-PROJECT ACCCm;'t's 

Disburse-
.ents froll 
NDF during 

quarter 

1. 

2. 

3. 
4. 

5. 
6. 
7. 

, -



CORN 

End 

- c 
t 

I C 

-
-

Dama,e 

Amount sold 

Funds 'generated 

Beginnin~ End 

-- 8--

Pay 
transport 

costs 

NDF PROJECT 
ACCOUNTS 

E:xpenditure 

---
-----



===============~===c===~=====;= 
Vessel (Arrival Date) 
So.le Reported by 

Quarterly neport 

Del Sol (12/81) 
sale l~o. 1 

Metric mOlls 
De],loaits 

sale No,. 2 
Metric Tons 
Depo9~ts 

Glory (5/82) 
Sale No. 1 

Metric Tons 
Deposits 

sale No. 2 
Metric Tons 
Deposits 

sale Ho. :7 
Metrio Tons 
DelloBits 

sale No. 4 
Metric Tons 
Deposits 

Del Valle 0/85) 
sale No. 1 

N;etric Tons 
Deposits 

Sale No.2 (Eotimated) 
Metric Tons 
Deposits 

Suns a'\; (5!83) 
Sale No. 1 

Uetrl.C Tons 
Deposits' 

Sale No. 2 (Est,mated) 
t.tetric Tons 
Dellos;i.tB 

Dol Sol (Est. 10/83) 
Sales (Est:Lmated) Met:I'J.c Tons 

Deposits 
Unknown e'st. 1/843 

EDt:Lmatcd Alei;rl.O Tons 
Deposits 

Totals 
Metric Tons 
Deposits 

========~==~===============~=~= 

1'L-480 TITLE II - SECTIOll 206 PIlOGRAM REVIEW 
TRANSfER AIfl>HDRlZATION 110. G!,>9-XXX-OOO-2606 

llESUlIE OF SALES (TONNAGE) AND DEPOSITS J/ 

======~======~===~=======~=~=============~~~~=~ -= =:: =:..:: ""'-~== == :::== ==".'" 

~?:~~Z::::"::::::::::-:~~::::~~=::~~~~::~:"::::::::==" OY - 1982 ------- ---------- --.-------- ----------
Report '1st 2nd 3rd 4th 

No. Quarter Quarte:r.· Quarter Quarter 
----- ------- ---------- ---------- ----------
6/82 -0-

2,9;19.;1 

12/82 
16 1 ?5j,816 

2,0,9.5 
11,581 1-430 

7/82 

10/82 

1 101. 9 
6,2111 ,351 

I.j ,7.l~6. 5 
27,05.5,125 

1/8;1 
" 085·4 

25,279,316 
4/83 

9/8;1 

10/83 

4-,oL~1.3 6,785. 8 1~,o8.5.4 

-------
lot 

Quarter -------

7.6 
26,728 

7·6 

eY·· 19 
----------

2nd 
Quarter 
----------

11 Dopos 

,3r·d 
QnartQr 

4th 
Ql.lm: tie.!' 

1st 
~ua:r'teI.' 

shown 
its to tho FDD Fund a.ccoUJ.'l,t 
in OV escud os 

g! Sales 
of QY 
"Using 

Sales 

dtU'J.ng 3I'd and 4th Q,uarters. -8, estimated and calculated 
9 escudos PSI' lulogI'am 

2/ 
calc'U 

durJ.ns CY-f34 (intimated and 
lated using 12.5 

esc\l.d os per kilogram 

6,295.9 
42) 189 )'1-59 

1,681.0 
11,262,905 

3,641~.7 
24,419,423 

3,308. 1{-
22,166,0'79 

2nd 
Quarter 

".",I<e. ", ,JU'} ,., ... 

,. ,,, 'I,. ...... , ,J I .,,>1' .",'" , ..... 

3.rd • 
Quarter 

~.;)1I0 .',0'.0 

,.c.t.OU!~~~ .:.v,l\vO,t.It.o 
- --~-------.. 

7,977.9 

---_ . 
6,95:s. 1 l~~OO() ll,oOO 5,00

0 

, 

r , 
23,055.167 58,636,555 25,272,516 26,'"/28 5, ,452, ,6'1 

=====-========-=~==~===== ======::::=""'" =c~=====c=_~====== 
===::;:.::."'===" . 

~6,585,502 26,800,000 40,~~~!~~~ ~~~~~~~~~~ 

.".~=~.=~_=.="_=" =_"'---.. -------__ -,I 



--~------------------~~~~'IV,~~~~~,*.?~.,~~"------=_re_w __ "_,_,_«~,,,--____ .. _,,·_. ___ · ___ ,,· ____________ --.I~ 

'~il,:~ ~ -I. 

!,,',ec TIT!J; II - SECTION 206 PROGfuI).I REVIEV/ 
:: .... !:rrER AUTHORIZATION No. 659-XXX-OOO-2606 

liJI IlfSUlIE OF CO~ll~ODITY SHI?).lENTS 

1 , 

.. 
\'I 

I 
I 

A. App:t·oved I'I'ogram 

TA-2606 (jlietric Tons) 
Amcnd:':lent Ho. 1 

Sub-lJ:ctals 

B. ProGram Cost~ (USa) 
Vo.ll.te (E.stint~ted) 
Ocet.m ]'relsht (Estimrt<::-d) 

Sub-Totals 
Value (.ActlU\l) 2/ 
':;cean F-"eit,ht ~/ 

eub-T{:~ols 

'J. D<;ll.veries 
Shj "ment 1'1(.'. 1 

& BJ.ll of IJa'ii!'![o,j 
Di3 cl',·ll'SCe. 
Rene::!. 'HId (r:i~rA) 

G!·1.!nl(.nt !!o. '2 
BJ 11 c:: Ln.Hr.:i 
D~ec\Jal b~d (Survey) 
F..E:Oo:: L\'("l ~L,~l.q 

5! ',t':I"nt He.. 3 
BL 1 c:1' L~l':;' . .; 

. lJir ,Il" .• ! ISlII1\'('j! r:l,".) 
!I(t:·i':··~ '::",'. 

C' 11:'.·· t :.', .' 
I • 1 I ~ : oJ: • 
. '- .•• !.'! 
• !, 

r-. ~; .' l.' 
t 

" I 

~:ll.-J .. t.ol 
J.J.,!, :1' ." ~~'.~' 
!ol.r ':.11;, I. ~.: 
R"',;c i.'le! 

.r~;=~~~=~==~~-~~=~=~-===~-===~====~==-Sb~;;:~t=C~;t;~=~=~==-===~======~=======-==~=:~======== 

','f 1 
V~::!:lel • f. 

'---'-----lI·"'---

I 
I 

:': 

:i-82 
YeaI' 1) 
---------. 

5,coo 
10,e00 
15,000 

~'t 190, Cl)f' 
2,/115,000 
11·:.)()5,o':.'o 

.:,rr.l,9t5 
1, /l;',S':':': 
;,S'l;,e:,;, 

I 
5I(l~e.O 1,;1 
'. ;':.1, ~ ,,::;.. 

I "':""'" ,:-
I ,(I.'. ,: ••• ~ ,: r 

.'. 7';. 1 ,' .• 
. '. ~: 

I, 

lIY·83 
eX ear 2) 

-----------

1/ 
15: ooc 
15,uoo 

2,199,000 
2,ll.15,ooo 
1-/.,605,000 

:::',o,5o,;;.J.) 
l,5;,1,95E'l 
;:1582,139 

! '- . I: .' M • (. '1 
. ], 

Fi-84 
(Yeal' 3) 
-----------

15,000 y 
15,000 

2,190,000 
2,4]5,000 
!,,605,ooo 

2,175,000 
1,7] O,(;QO 
3.885,ooc 

(US$) 
--------- Ocea.'-----

Comruod1.ty Freight _._-------- ----------

57?, 052, 

'. , 

I' 

\ 

1:/ TA-2606 Amendment No, 1 
approves up to 15,000 MT ~or 
FY-82, and indic8tes that 
1,5,000 MT will be !llc:lde avail
able each year fOl' FY-83 at:.d 
FY-84, 

~/ Actual costs ':or FY-B2 end 
FY-83 taken from ,<;;hl.PPl.nr:; 
do.:mmE'ntsj FY-84 costs are 
estl.mated by US1DG ~14-5, /MT 
coe-t arld Ullll.. /1\1'[' for oc€.an 
i'J:'sl.e;:ht. 

BEST 
AVAILABLE 

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



APPENDIX IV 

Assessment of Equipment, Training and 

Infrastructure-Needs for Grain Storage 

in Cape Verde and an Initial 

Environmental Examination 



ASSESSMENT OF EQUIPMENT, TRAINING AND INFRASTRUCTURE NEEDS 

FOR GRAIN STORAGE IN CAPE VERDE AND 

I. INTRODUCTION 

AN INITIAL ENVIRONHENl'AL EXAMINATION 

John R. Pedersen 
Food and Feed Grain Institute 

K9..~sa's State Uni\"ersity 
}lanhatta'l, KansB.s 66506 USA 

A. PURPOSE. Kansas State Uni-versity was requested through AID/ 
Washington to prepare a delayed Initial Environmental Examinatior. (lEE) 
in conjunction with the PL-b.80, Title II, Seetior' 206 Cape Verde Food 
for Development Project and to assess the equipment, training and infra
struct~e needs for grain 6torage in Cape Verde. 

B. SCOPE OF WORK. The stated scope of work was to include, but not 
be limited to: 

1. Assessment of Empresa Publica de Abastecimentos of Cape Verde 
(EMPA),personnel qualifications and requirements for training; 

2. Determjnation of needs for ancjllary application and safety 
'equipment in. the use of pesticides; 

3- Comparison of specifications for all pesticides now in use by 
EMPA with USEP! specifications; 

4. Assessment of other donor technical assistance related to grain 
storage; 

5. Determination of the adequacy of the existing storage infra
structU!"'e, and 

. .6.....-Pr.e.par.at.i.on of an lEE, including the risk/benefit analysis aLd 
recommendations for additional actions as appropriate. 

c. DURATION O~ TDY. Travel was reque8ted as seon a8 possible for 
a two-week visit (maximum) by a Kansas State University representative. 
The visit was accomplishe0 during the ~eriod October 2 through 12, 
1983 and coincided with that of a PL-480 Food for Development (Title IT, 
Section 206) evaluation team . 

.D.'" 
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II. BACKGRCUND 

A. SITUATION. The Cape Verde Fooo for Development Program (PL-480, 
Titl7 II. Seotion 206) prepared by AID/AFR/DR October 10, 1981 (Revised 
April 10, 1<;82) represents a signi:ica:lt concept·""l chan,,"" Ra"Cher than 
seeking justification for chronic or annual emergency food requirem;;nts, 
this proposal acknowledges Cape Ver1e's structural deficit in food 
productio!l. 

The program autho~izes the use of revenues from the sale of food 
comr.lOdities for multi ye"J.r planning of selected agricultaral and rural 
development activities to i~prove the production, protect;on and u"Cil;za
tion of food resources. A small portion 0: the revenues, decreasing 
over time, are to be used to increase the effectiveness of food distribu
tion and its availatility. 

B. GEOGRAPHY AND CLIMATE OF CAPE VERDE. 

TOPOGRAPHY. The Cape Verde Islands are a grou~ of nine islands 
(and several islets) located in the Atlantic Ocean about 360 miles (600 
km) west of mainland Africa between 15 and 16 degrees north latitude. 
The archipelago is of volcanic origir> and includes one island (Fogo). 
with an active volcano. Collectively, the rocky barren islands include 
4000 sq,uare kilomet'ers of land area', spread over 6 square section of 
ocean roughly 240 km on a side. The islands are traditionally divided 
into two grou"Os: the northern Ilhas de Barlavento (windwa.rd islar>ds: 
Santo Antao,S&o Vicente, Sao Nicolau, Sal and Boa Vista), and the 
southern Ilhas de SotaveuvO (le"ewo.rd islands: Br3.va, Fogo, Santiag0 and 
Maj 0). See Figure 1., 

RAINFALL. Cape Verde has an arid climate and is loc~ted at the 
western edge of the large arid, s~mi-arid belt which crosses North 
Africa. Botti the regularity and arr.ount of rainfall at partj cular loc",
tions on the islands depend strongly on eleva~ion. Rain:all variability 
is relatively hig!1 ever:vwhere 05-6; percent). with the greatest 
vari'3.bil"ity in the lowest most arid reg.!_ons. There are no permanent 
lakes or streams on the islands. 

Most rain falls from July to Octooer, when S?u-:h Atlantic monsoon 
winds bring rainstorms from the west or southwest. During this peria:'!. 
half the year's rain may occur in a single erratic torrential storm. 
During th: remainder of the year, the~lands are exposed to the generally 
d.rying e·ffects of the northern tradewinds and the occasional ·hot and 
dry Harmattan winds from the east. The northeast tradewinds are humid, 
however, and condense to form mists from 400 to 1300 meters on the more 
mountainous islands. 

::El~PERATURES. Temperatures are moderate ~hrollghout the isla!lds 
and, like t!'le rains, influenced by elevation. At Praia (elevation 26 
meters)~ monthly mean temp~!'B.tures range from 22°C in February to 27 in 
September (See Figure 2). TemperatlOres at higher eJ.evations are ceoJ.er 
by 5.5°C per 1000 Deters and less variable. At intermediate elevations 
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the annual range in monthly means is 3°C. Temperatures throughout the 
islands rarely exceed 3Q-~C or fall below 13°c. The ,nrerage max:o.m= is 
24.6° ~nd the minimu~ 16°C. 

W:::NDS AND HUHIDIry. strong winds and high hU'1lidi ty are clim~tir. 
CO!lstants on a1.1. of thE' islands. At Praifl., north or north'?ast. v.in1s 
blow 78 percent of the time 'J1it~ ca2.ms only 7 percer:+: of the time. On 
.Sa:1t i3.go island humidity is con ::rt~Hl-:'ly hip):. In tf2n y-=ars of 0 bserv a
tion Bt P:::'aia,relative humidity rarely fell r.elow 55 p":!rcer:.t (See 
Table 1) (So,"r~e: FRl':E!t,AN:, 1971\). 

Tatle 1 
REI.ATIVE HUilIDITY (PERCENT), PRAIA, 1951-1960 

Honth 10:00 am 2:00 am 10:00 pm 

January 61.2 60.9 72.0 
~ebruA.ry 56.1 56.4 69.5 
Narch 53.3 53.3 67.1 
April 56.2 55.2 70.4 
Hay 57 .. 5 58.5 71.7 
June 59.6 58.7 72.9 
Ju2y 67.1 67.3 77.4 
August 68.7 68.9 78.7 
September 70.7 71.0 81.2 
October 68.2 68.6 80.3 
Novemher 63.8 64.0 75.0 
December 63.1 62.6 73.1 
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C. DEMAND FOR C:sREAL GRAINS AND LEGUMES 

The Government of Cape Verde estimated a total demani for cereal 
grains and legumes at 73,0)0 MT for 1932. It seems reasonable to aSSUILe 
that the requirement for 1983 a~d subsequent years nay be slig~tly 
higter based on expeC7ed pop~lation increases. 

CEREAL GRAINS. Referring to data supplied to ~AO by EMPA and 
based on EMPA' s 1981 food distrib'.ltion data ani to FAO's calcula.tions 
based on World Food Program'ne (WFP) standards, it appeal's that 65,000 
to 66,000 MT of cereal grains (corn, r:'ce and v:he",t) are required to 
feed the Cape Verdeen popula~ion, estimated in 1980 at approxi~~tely 
300,000. Tables a and 3 reflect the G08V and FAO estimates· respectively. 

Even though the GOe" and FAO do not 
agree on the annual requirements for rice or wheat, the requirements 
for rice or wheat, the recr->irement for corn) and the total of all gr"-ins 
required do agree closely. See Tables 2 and 3. 

• 
•• 
••• 

Table 2 
CAPE VERDE FOOD REQUIREMEHT,s* 

Ccrn 45,000 MT = 150 kg/capita" 

Wheat 12,000 = 40 " 
Rice 8,000 = 27 " 
Tot,,-l 65,000*'- = 216.6 " 

Based on £MPA's 1981 fooi distribution data 
Based on estimated 300,000 populatjcn 

R,oOO MT beans net included 

, 
i 
I 

I 
I 

I , 
I 
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·:rable 3 
FAO ESTIMATED 0AFE VERDE FOOD REQUIR~4~J1' FOR 1982 

Urban and semi- Rural population ; 

urban (popula- (= 190,000) I Food tion (-110 000) Total 
REQUIR~4~1'S I 

I 
,-------. ! 

. 
I kg/capita 111' / year kg/caPital MT / year I 111'/year 

Corn I 73'°1 8,030.0 155.125 29,473i 37,503.75 
I 

I I ( 45 , 004 . 5) • 
i 

Rice 54 . 751 0,022.5 - - 6,022.5 

Wheat (flour) 54.75\ 6,022.5 27.37515,201.25 11,223.75 

I (14,965.0)'* 

Total (cereals) r 182.5 1 20 ,075. 0 182.51 34 ,575. 0 54,750.0 
(65,992.0)'*' 

Peas / Bea':ls 16:425 1,806.75 32.85 6.241.5 8,048.25 

PEAS AND/OR B~S. The Government 1982 estimates for food ineludp. 
8,000 MJ' of beans in addi":::i.on to that ind~c"'ted in Teble .t. Thie 
estimate is very close t') "::hat estirnat",d by ?AO and show" in T'3hle 3. 

D. PrtODUCTION OF CEREAL GRAINS AND L~!}Ul1ES 

Since 1964, drought peri.ods in Cape Verde have Sf'verely affected 
the cour-trY'R agrjcultural prod'.1ctivity. The effects of th~ dro'->ght 
!lave l.ed to a situation of' cbrordc food deficit. The Ca?e Verde F00d 
for De""llopment 'Progra'1l propos:;,.l indi.cated that C!3.pe Verde wou] d al
ways experie!lce a deficit in cereal grain producj;J.on. It i'1n.:'cated 
t::tat domestic needs for "orn v'ere in the range of 48,000 MT and ttat 
production at maximum would only supply 20 percent of the current . 
needs. During the dry crop year of 1981/82 production amounted to 
only 3,000 MT or approximately 6.7 per cent of the C!lrrent requirement,. 

Only '500 M1' of the pC'o jected n"ed nf 8000 111: or 6.3 Fprcent of 
be!3.ns required were producen. in 1981/82 . 

• 20 % added for diversion to animal feed from cachupa 
*' Wheat grain equivalent 
•• * Total adjusted for' and '* . 

http:8,048.25
http:1,806.75
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E. II1PORTS AND FOOD AID 

It is obvious that-C"pe Verde will, of necessity continue to 
impo~t cereal grains to satisfy t~e food needs of the population, 
w!J.eth"r through purcha ses or donations in the form of fDod aid. 
Figure 3 (adapted from Annex 3 of the Cape Verde Food for Develo~-
ment Program proposal) ind~cates the relationship bet~een the estimated 
needs, national production, donations and imports for corn and beans 
for the years 1977 through 1982. On t!J.e ',-"erage "",tween 25,0-")0 and 
40,000 MT of corn have been imported during this six year perioo. 

III. GRAIN STORAGE IN CAPE VERDE 

A. EtlPRESA PUBLICA DE ABASTECIMENTOS (EMPA). 

EMPA is the G07ernment of Cape Verde or ganl.Za1:.J.u!'l charged with 
th-: responsibility for importation, storage, whole-saling and some re
tailing of staple food commodities. Of these food commodities, corn 
comprises the greatest volume. . 

_ In addition to the above stated fnnctions, EMPA- js a]s(' invol-Jed 
in I'et.;omun:~ndi:lg wholes~J..e antI retail prices for commod.:i ties through 
the I-linister of Commerce. Prices are ultimately determined by a 
Council of Ministere. Four types of corn (listed below) are commonly 
found in the market. 

Domestic 
NQ 1 
NQ 2 
NQ 3 

Price~( 1980) 

13-23 Escudos 
9.5 
6.5 
3.4 

Source 

Loca.l production 
Argentina (p'.1I'chase) 
us PL-480 (grant) 
E:uropean (graTlt) 

It should 1:>e noted that the p,..ice foT' NQ 1 corn il3 .~ppro"imat?ly 
eo_ual to tb~ world I':""ice an.] that NQ ~ corn is 1.:sed primarily for 
animal feed. 

B. EMPA STOP AGE CAPACITY. --------

A5 of 27 -July 1983, DMPA' s vlarehouse type ani silo loc3.tions and 
capacities were reported as in Table 4. With the completion of the 
10_,000 MT silo in Praia scheduled for October 1983, Et1FA. shOUld h,,-ve 
enough covered storage for virtu"-lly the country's an::ual requirements 
for corn. Whether or not thE' location of warehouRes js cOl!lmE'nsu::-ate 
with the amounts of commodities to be distributed was not determined 
as a part of this investigation. 
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C. TYPES MiD CJNDITIOJl! OF STORAGE FA0ILI'I'IES. 

Because of the T'elAtively sbort duration of the visit to Caye VerJe 
it was not possible to visit all of the individual warehouses nor ee.ch 
of the various types. Observations on const~uction and conditions of 
type A, type B+B, an old l¥arehouse and the new port silo fl.t Praia WE're 

made and are briefly described. 

1. WAREHOUSE FACILITIES FOR BAG STORAGE 

a. TYPE A WAREHOUSE. 
at Vila Tarra.fa:!. on Sant i~go Island. 
hand construction. Walls and floors 

Two type A wareho.use we~e examined 
In general t1-.€' warehouses were of 

~ere s~ooth on the interior and 
the roofs were sourJ.d. Window8 along the wall-roof juncture werE" un
broken and closed. Ventilators near the floor level were c')vered with 
fine mesh scresn whi'}h in most cases WeS rusted and broken O'l;.t. This 
can be remedied by using heavier gauge screen w~ th openingR a;,out 1/4 
in:::.h. This type wa.rehouse weB e.lst) "1oted at Pedr; Bade jo but the two 
units there were not inspected. Each of the type A warehouse h88 an 
estimated storage capacity of 250 N.T. This type warehouse can provide 
adequate storage for protecTIOn of food grain commodities. This general 
type warehouse is reported on Boa Vista} ~{~if), Sal, Brava ana Sao Nicc
lau Islands, but they we~e ~ot 0bBerved. 

b. TYPE B WAREgOUSE. No type B warehouses were observed 
:luring this visit. They are said to have a c9.pacity of 800 M'1' each. 

c. TYPE B+B WAREHOUSE. Foul" of this type warehouse 
exist at Praia (S9.ntjago I~land) and are said to have a stor~ge cap9city 
0: 2,5CO !1T each .. O::wo of this tYr" warehouse wer~ examined "md ~olmd. 

to haY':' smootL walls and relativel:r smooth cO!lcrpte ::f'locrfi. A few windovrs 
along the wan !'oof juncture were broken but most were in'tact and closed. 
Ventila~o~R Deer the floor !evpl were prote~ted by heavy mesh screen 
(1/4 inch squ9..re openings) end reI!!ovahle vE>nti]A..to~ ,:o~.ters. Tbt:: doors. 
2 at each end of the war~house in ~ost '~ases had opening at thp center 
bottom whicb ('ould A.drnit sm'lll ,",odents. Th5 s t.Yr" v:areho\lse "a.n provi 1e 
adequate storage protection for food srai.n commodities. 

Type ft, B, .B+B and new]y const.ructed warehouses at Mindelo (Sao Vi
cente) and Port') Novo (S9.uto Am:ao) account for approxim"tel;y 52.4 per 
cent of E!1PA's reported 00vererl ,'3torarse capacit.y. 

d. ASSORTE!l OTHER WAREHOUSES. War~houses in this c"tegory 
were generally referred to hy EMPA technic",l pel'sonneJ. as older ware-
1]0uses. One warebouse in this c~t"gory '.0.,'0' examjned 9.t Calheta (San
tiago). This warehC>1l8e was reported as he"ing 500 11T storage capac::.t;'. 
The structure hB.d on~ doorw9_y which ent.ered a central sectio!1 w~i..ch 

\lfas used for sacked C0!'!'l storage v{ith additional ~ections at. ,=ac~ end 
of the central are2_. One ser::ti.on was·uel?d for storagE' at' v~getc,tle 
oils, ric~ End ethel" food itp.m.s. The at-her ::;ect:'or w?s v8r~T discrganize:i 
and c.i i6.n f t R~rpear to bf? used 10;" f00d C'Jrlffi0di ty storage. ~he entry door 
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Te.bJ e 4 
El1PRESA PU:aLICA DE ABASTECIMENTOS (EMPA) STORA'3E CAPACITY AND LOCH ION 

St.andard Assort.ed TOeal All 

Location warehouses other 
Open !POl't 
storae:e silos coyered storsge 

NO Tyne 

SANTIAGO 
PRAIA 
Ach. Grande /,. B+B 
Z.Cais Velho 
SANTA CATA-
RINA 
Assomada 
SANTA CRUZ 
pedra Bade~o 2 A 
'!'ARR.4FAL 
Vila T"T'ra-
fal 2 A 
Calhet.a 
BOA VISTA 
Sal-Rei 1 A 
MAIO 
Porto Ingles 1 A 
SAL 
Palmeira 2 A 
Espargos 
FOGO 
S.Filipe 2 g 

Mosteiros 
BRAVA 1 A 
(Nova Sintra) . 

SU3-TOTAL 

SAO VICFZITE 
~1INDEW 

Ital~abe Nei.'1 
CC-2 * 
CC-2 
Alfandega 
z. Cail; 
SAN'l'O ANTA-O 
Porto Novo ·1 New 
Paul 
Pt" do Sol 
,Tanela 
S.NICOLAU 
V" R" Brava 1 A 
Tarrafal 1 B 

SUB-TOTAL 
GRAND TOTAL 

• Compart~mented. 

Caps.city whses , storage 
(MT) (MT) (NT) ; (M?) (MT) (MT) , 

I 
, 

1 : 
10,000 2,020; 6,000: 12,020 18,020 

1,0001 2, 000 : 10, 000 11,000 13,000 
i 

, , 
I 

I ! · 2,400 2,400 2,4001 i 

1251 
1 
I 

500 I 625 625 

I 
500 4001 I 900 900 

500

1 

500 500 

I 250 100 

I 
350 350 

250 1'50 400 400 
1 

500 150 
, 

500 650 • I 
250 I 250 • 

1001 

I 
1,600 

3
8°1 I 1,600 1,980 

1 100 100 I 

250 80 2201 
, 

330 550 
1 

13,850 7, 125
1 

8,750'10.:)00 3().975 30 ,475 
! , 
i 

4,300 
, 

4,300 4,300 • • 
1,OCO I 1,000 1,000 . ca3,500j 3,500 

400 I 400 1,400 1.000' 
4, 200 1 4,200 4,200 

3,000 3,000 3,000 
300 300 300 

300 ?50 300 550 
100 100 100 

250 
400

1 

250 250 
800 800 1.200 

10.0'50 /"00 5,1501 4,200 14.650 19,800 
23,900 7,525 13,900 1 14 ,200 45,62'0 59.275 . 1 

SOURCE: Adapted from letter - Secretaric de 
Estadc· da Cooperageo e Plan"E'.mer.to. ;:>7 .July 83 
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did nC't fit ti"htJy enough to exclude smaJl rC'dects and 'vas at be20Vi 
gr')und level. Round openings a.long the u!='per part of the wAll for 
ve!ltilati.o~ h3.o b?rc on th<3m but were not prater-ted to .::xclune hirds 
or rain. The connitions of this warehouse would not generally be 
considered adequate for props!" protection of food gra.in commodities. 
Facilities in this category cornp:rise about 16 . .5 per cent of E'''!PA's 
reported covered storage capacity. 

e. OP;'~N STORAGE. Hard surfaced areas are gen,eral2.y 
consj~ered to be included in this category of storage. 3tcrag~ of thie 
type shou11 only be Gonsider~d for emergency use since no protection 
-from pests or climatic conditions is provided. D'lPA reported OpE>!"_ 

.storage space for 13,900 MT and in all cases this type scpace was at 
locations where covered storage was also available. 

2. PORT AND OTHER SILOS 

a. PRAIA PORT SILO. The new port silo at. Praia is 
echeduled for completicn in ]~te Octoh~r 1983. Th~ total ccst of The 
project is reported to ;,e 113,050,250 under an FAO project wit~ ser'Tices 
of experts and consultants. contract fo~ construction, provision of 
non-consurn9.ble equipment and training provided by th'" Netherlands. 

The STorage capecity is .statec' as 10,000 MT (bulk) with a recei'T
ine: c8.pacity of 120 MT per ho'll' and discharge cep"dty of 60 MT per 
hour. Two sack filling scales are rated at 9 NT per hour each. 

Aluminum phosphide fumigant appli<::ators are provi.ded nn each 0f 
tho? 13;.10 filling conveyors and .each silo is equippec. witb theT'!!Io cou:ci.e 
cables to read grai~ temperatureR in stora~e. Each sjlo can be vent
i.13+e'1 by p"Jlling- air up +.hrough thf> grain froIT fOUT ve..,tjlAltc"':::; ir 
the ho?per bottom and exhausted fro[ll ::tr!,€ of t.v.:o fen ,o;;;ystems located 
on the bin top level. 

A shipmpnt of 6,000 M~ o~ VS PL-480 cnrn j~ to be c'j~Gh~~eed 
in buJk at th~ Praia p~rt silo j!,. NO,\"p.nlber. 

b. MINDEL~ PORT SILO. Time did no:: 1Jern,;.t a vj.Bit to 
t~e Ri10 locpte~ at Mind~lo, S~o Vicente. Tt is said t~ be ~i~ila~ in 
('onstri.lction to th!3.t heing COfll:9J.E'tP.'1 in p ..... "lj a Oll+ of lesRer C8~J:;r.ity 
(4,200 HT). A shipment of 3,600 MT of PL-480 corn is to be dis
charged bulk at the Mindelo silo in NOVdmber. This will be first U.S. 
corn delivered in bulk to Cape Verde under the PL-480 Food for Develop
ment Program. 

c. MOAVE FLOUR MILL SILO (MINDELO). MOAVE is a flour 
milling parastatal with a reported 2,000 MT bulk storage capacity. 
This facility was not visited. 

d. SEED STORAGE SILOS. The Government received the 
components for constructing metal silos at S. Filipe, Fogo in late 
1981. These silos were to serve as storage of corn and bean seed in 
order to ~elp farmers who do not have eno:lgh seed to sow their fields 
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when the rains start. The Ministry of Rural Developmeut (MDR) iutends 
to subsequently build silos on every island for this purpose. 

D. STORAGE PRACTICES 

1. EMPA WAREHOUSES. 

a.STA:mARD WAREHOUSES. Visits were made to warehouses 
classified in Table 1f as 11 atandardll warehouses in Tarrafal and Praia, 
Santiago. In genera~, bagged corn and other sacked commodities were 
neatly stored on pallets off the floor and away from the walls. In 
most instances, there was only minor spillage of grain in the stacks 
of bags and ou the floors. This is consistent with obsar,ations re
ported by the AID project a.ssistant on a visit to the new warehouse in 
Porto Novo, Santo Antao in August 1983. 

There was an exception to the general cleanliness of the ware
ho~ses in one of the B+B units at Achada Grande, Praia. A resacking 
operation appeared to be taking place and even though the warehouse 
was nearly empty many open sacks of oorn and piles of corn were noted 
throughout the warehouse. 

b. ASSORTED OTH:<!:R WAREHOUSES. The only warehouse of 
this category was visited' at. Calheta, Santiago. Storage co~ditions 
at this warehouse were m~ch more congested. While some of the sacked 
grains were neatly stored on pallets away from the walls there. was 
one stack of bags which had fallen against the wall and some ba'gs were 
stacked directly on the floor and against the wall. There was consider
ably more spillage of grain in the stacks and on the floor of this ware
house when compared to the standard warehouses. This was, in part, 
due to rodent damaged sacks of corn. 

2. EMPA SILOS 

The new silo at Praia is just being completed and will be test run 
on October 20 in preparation for receipt of the first bulk shipment in 
November". Grain will be off loaded fro:n the ship at the harbor quay 
using two clam-shell units each with m3 capacity. Grain will be 
placed in trucks and delivered to the silo receiving hopper (approxi
mately 300-~OO yards from the ship). Grain will be elevated at thz 
rate of 120 MT per hour and can be treated with aluminum phosphide 
pellets at the time of unloading or by turning the grain if it i"s de
termined that fumigation is necessary during storage. Grains can be' 
turned at the rate of 60 MT per hour. 

Each of the 15 silo units (670 NT capacity each) is equipped with 
a thermo couple cable which can be monitored in the central control 
room on a FOSS MINI SCAN unit. It is recommended that temperatures of 
grain in the silos be monitored weekly. Any increases in temperature 
in localized or isolated parts of the grain should be a signal that a 
problem exists and that steps shauld be taken immediately to determine 
the cause of the temperature increase, i.e. insects or mdlds develop
ing in the grain. 
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Two sacking scales are provided for disposition of grain in sacks 
to warehouses. Each scale has a capacity of 9 MT per hour. A ware
house is provided as a part of the silo structure to facilitate 
accumulating truck load quantities of bagged grains. 

The operation and storage practices of the silo at Mindelo are 
not known. Although no U.S. corn has previously been received at 
Mindelo in bulk, Argentine corn has been reported received in bulk. 

IV. PESTS, CONTROL PRACTICES AND PESTICIDES 

A. PESTS 

1. INSECTS. 

Of the warehouses visited during the time in Cape Verde the most 
serious pest was Ephestia and related moth species in all warehouses. 
Large numbers of adult moths were seen on the warehouse walls and on 
sacks of grain in storage in Praia and Tarrafal .. 

In one of the B+B warehouses located at Achada Grande, Praia a 
large stack of corn from France was under fumigation with aluminum 
phosphide. Adjacent to this stack were several open sacks of the same 
corn with the gr,ain heavily webbed by moth larval. During are-turn 
visit a few days later, the fumigated corn had been uncovered and was 
subject to reinfestation from the infested sacks which remained in 
their same position. 

In the' small warehouse at Calheta, tlB moth infestation was lig':!ter 
but there was an indication that the AID corn had been infested wit':! 
§itaplulus spp. The corn probably had been fumigated since no liv.e 
Sitaplulus weevils were noted on the bags. A list of insect pests 
reported in various stored commodities was prepared in 1978 by the 
Direction de la Production et Protection des Vegetaux. The list in
dicated the source of infestation, the degree of infestation and the 
insect sp'ecies involved. The list is att-ached as Annex I of this 
report. 

2. RODENTS 

No gross evidency of rodent activity was noted in the standard 
warehouses at Tarrafal or Praia. At the small warehouse in Calheta 
rodent chewed bags were noted at a few locations in the stack of AID 
corn which had resulted in some spillage. Rodent chewed kernels of 
corn and mouse droppings were also noted in the stack of corn. 

3. MOLDS 

No evidence of molded grains were noted in any of the storage 
observed. An unloading report for AID corn delivered to Mindelo in 
March 1983, indicated evidence of minor sweating in three holds and 
later reported 58 sacks slightly stamed but contents not a~tered. 

Although the corn delivered under PL-480 Title II is nQ 2 Yellow 



Corn (which indicates a possible 15.5 per cent moisture contents AID 
personnel indicate this corn is delivered at 13.5 per cen~When the 
corn is stored in sacks under the generally dry arid conditions in 
Cape Verde moisture is generally lo.st from the grain. EMPA personnel 
indicated co~n moisture contents in storage of 11.0 to 11.5 per cent. 

Storage of corn in bulk may alter the customary drying of corn 
in storage. In bulk·, the corn is less likely to lose moisture to the 
atmosphere. If corn is delivered at moisture contents marginal for 
safe storage, i.e. 14.0 to 15.5 per cent, molding of the grain could 
occur under the temperature conditions predominant. 
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Provision is made to pull air up through the grain in the new silo 
constructed at Praia but the rated air flow is not known. It is 
possible that marginal moisture corn could be dried in the silos. 

Mcisture contents of bulk stored corn is an item which should be 
monitored carefully until experience with bulk storage in Cape Verde 
is developed. 

B. PEST CONTROL PRACTICES, MATERIALS AND EQUIPMENT 

1. CONTROL PRACTICES. 

a. INSECTICIDE APPLICATION. In the past, insecticides 
have been applied as emulsifiable concentrate dilutions on warehouse 
floors, walls, ceilings and as surface treatment of stacks of bags of 
stored grain. Insecticide dust has been used between layers of bags 
of grain as the stacks are fo~med. Smoke generated aerosol treatments 
have been used to control flying insects in warehouses. 

b. FUMIGANT APPLICATION. The Solid tablet form of 
fumigant has been used for fumigation of stacks of bags of grain under 
gas tight tarpaulins sealed to warehouse floors by sand snakes. 

2. PEST CONTROL MATERIALS 

a. INSECTICIDES. GTZ under its project on !Qst-ha~est 
problems in Cape Verde, has recommended. the insecticide Folithion~ feni
trothion) for use as an insecticide spray treatment for warehouse 
floors, walls, over head areas and external treatment of stacks of 
bags of stored,grain. A one per cent concentration of spray solution 
was reported as being used. 

A one percent Folithion dust was recommended for between layer 
treatment of sacks in stacks at initial st9rage of grain. 

A five percent solution of Folithion 'in .if ~as been used as a 
surface generated aerosol for flying insect control in warehouses. 

"Mafu " = dichlarvas has also been used for this purpose but it 
was indicated that GTZ recinded their recommendations for use of 
l1Mafu" . 

Fenitrothion is not currently registered by USEPA eitheir as a 
general use pesticide or a restricted use pesticlde for the treatments 
described. Dichlarvas is registered as a restricted use pesticide 
for ULD treatment of storage facilities. 

GTZ is prOViding these insecticides as assistance to EMPA. 

b. FUMIGANTS. GTZ has recommended the use of grain. 
Aluminum phosphide, on exposure to moisture in the air, generates 
hydrogen phosphidic gas (=phosphine), an effective and widely used 
fumigant for stored product insect control. USEPA has registered 
aluminum phosphide under several trade names (including Phostoxin, 
Gastoxin, Detra EX-B, etc.) as a restricted use pesticide. 
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GTZ has provided, as a part of their 1981 project on post-harvest 
problems, insecticide and fumigant applications equipment as well as 
safety equipment. 

a. APPLICATION EQUIPMENT. GTZ supplied compression 
sprayers, motorized sprayers and dusters and Swingfog aerosol applicators 
for insecticide treatments. They also supplied aluminum phosphide 
pellet applicators for Praia and Mindelo silos as well as gas tight 
tarpaulins to the EMPA "standard" warehouses. 

b. SAFETY EQUIPMENT. Draeger or Duer full face gas 
masks with chin-type canisters were supplied by G~Z. The specificity 
of the canisters were not confirmed, however, EMPA personnel indicated 
they were for phosphine use. 

c. EQUIPMENT NEEDS. All of the types of equipment needed 
for the applications of pesticides used in the current program were 
available. It was impossible to determine whether there were sufficient 
quantities of equipment and supplies without conducting an inventory 
at all locations. ~~PA personnel did indicate that additional tarpau
lins could be used because they now have to transport them from island 
to island occasionally. Sands snakes appeared to be o·f local fabrica
tion and should not pose a problem. 

Expendable ite:ns such as gas mask canisters could be in need, how
ever, the canisters and masks must be matched by manufacturer to a~sure 
proper safety in use. In the U.S. larger canisters than the chin-type 
are generally preferred for fumigation use. It should be determined 
whether the German suppliers of Auer and Draeger supply masks with 
chest-type canisters. 

V. REQUIREMENTS FOR TRAINING AND QUALIFICATIONS OF Ef"PA PERSONNEL 

A. REQUIREMENTS FOR TRAINING 

1. GTZ TRAINING PROGRAM 

Disc.ussion with the Director of. the Integrated Pest Management 
Program in Cape Verde, Ms. Maria Luisa Lobo, confirmed that GTZ planned 
to conduct a training session for warehouse personnel. GTZ had in
dicated such an activity for October or November of 1983 at the GASGA 
meeting at Cairo in June. There was no formal program prepared and 
available at the time of this visit, however, Ms. Lobo provided a copy 
of the program for a Seminar held in April 1981 (Annex II). Ms. Lobo 
also indicated that training had been provided at each of the islands 
in September of 1981. 

Since it appears that GTZ will again be providing a training course 
in Cape Verde it seems inappropriate to suggest a parallel type of 
training on the part of the Food and Feed Grain Institute. 
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KANSAS STATE UNIVERSITY 

Dr. A. Laborious of GTZ will be contacted through Kansas State 
University's GASGA association to determine'the type and extent of 
training to be provided and to explore the possibility of a future 
joint effort on training and recommendation of pesticides. 

2. KANSAS STATE UNIVERSITY TRAINING 

In view of the GTZ apparent planned training, it is suggested 
that USAID/Praia should consider sending two participants to the annual 
AID Grain Storage and Marketing Short Course held each year at Kansas 
State University from mid-June until the last of July. Specific infor
mation regarding ,the Short Course will be sent to USAID/Prai9. for con
sideration and action. 

In general the Short Course covers the basic fundamentals involved 
in storage of grains (kernel structure, moisture-humidity relationships, 
changes in storage. grain inspection, grading, etc.); identification 
and biology of pests (insects, molds, rodents, birds); engineering aspects 
of storage (storage, hendling, drying, aeration, structures, maintenance, 
etc.); pest control (inspection, housekeeping, physical mechanical me
thods, chemicals-insecticides fumigants, rodenticides); economic aspects 
of grain storage (marketing, distributio, transportation, price policy, 
planning, feasibility analysis, etc.). Instruction is provided by 
means of lectures, laboratories, problem solving, demonstration and 
field trips. 

It is suggested that one person from the EMPA Gabinete Tecnico 
would be a logical candidate and that an individual from the Minitry of 
Rural Development (MDR) engaged in pest control research at the Sao 
Jorge Center for Agrarian Studies ,(CAS) be sent to the sho~t course. 
The person from CAS could later serve as technical backup person on 
pesticide usage. 

Before a KSU in-country training effort is proposed the content 
and outcome of the GTZ training ~eeds to be assessed. The possibilicy 
of a joint GTZ/KSU training effort should also be considered. 

3. QUALIFICATIONS OF E!1PA PERSONNEL 

In my opinion, the EMPA personnel would benefit from additional 
technical expertise. The Gabinete Tecnico at EMPA seem to be quite 
knowledgeable in discussion of grain storage procedures for preserving 
quality, howeyer, some of the conditions observed in the Praia ware
houses tend to indicate a lack of application of the knowledge. The 
reasons for this were not fully apparent during this visit. 

Warehousemen at the various storage locations, in general. seem 
to know the basic stacking and orderlines of commodity storage but 
would probably benefit from addi t.ional knowledge regarding pest control. 



.! : • 
. -. 

« 

. .. ".- " . '.S •• . '.- -'" 
.. " . .. . " 

. -

VI. 0THER DONOR TECHNICAL ASSISTANCE. 

A. FAO Silo Censtruction at Praia - 10,000 MT capacity • 

.The ,Netherlands has Provided the services of experts and consult
ants; contracted for construction of the silos and provision:' of non
expendable equipment. According to the general contracting' 'supervisor 
J.J. Ferrandis training has been provided in Portugal for mechanical 
and electrical personnel at the silos. The head ~f the Gabinete Tecnico 
- ~PA indicated one person from his group would be given responsibility 
for pest control in the silos. . 

This project was ~arted in 1982 with funds provided and disbursed 
in 1982 of $1.768,725 • .Total funds for the project scheduled for com
pletion 'in ,October 1983, were $3,050,250. 

The silo facility is described in greater detail on earlier part 
of this re'port 1I.C.2.a Praia port silo. 

B. G.TZ PROJECT ON POST-HARVEST PROBLEMS. 

The GTZ efforts on pesticide and equipment supply and warehouse 
personnel training have mentioned repeatedly in this report. However. 
no formal technical assistance document was reviewed or seen. This 
assistance will be further classified by means of correspondence direct
ly with Dr. A. Laborius, GTZ. 

VII. INITIAL· ENVIRONMENTAL EXAMINATION - CAPE VERDE 
PL-480, TITLE II, SECTION 206 FOOD FOR DEVELOPMENT PROGRAM 

: 

On the basis of observations and information gathered during this 
visit to Cape Verde, an Initial Environmental Examination was prepared------· .. 
and is discussed in itemnlt of the evaluation document. 

The preparation of this document is somewhat complicated in that 
the pesticides used are being supplied and recommended by another donor 
GTZ (Federal Republic of Germany) and not by USAID. The warehouses 
where the pesticides are used function as storage facilities for not 
only PL-480 Food for Development commodities but also for commodities 
from other donors. 

The resolution of this problem should be discussed with the parties 
concerned - USATD, GTZ and the Government cf Cape Verde. 


