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APPENDIX I

Technical Analysis of

Watershed Works



TECHNICAL ANALYSES OF WATERSHED WORXS

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

The plan developed for all watersheds begins with a preliminary
topographical survey of the main water channel within the watershed
or drainage basin. The survey dewelops a stream profile which serves
as the basic technical guide in spotting the location of the 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, abundance of rocks and
fill material, and ease of transport for any required comnstruction
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, transforming the up-stream side of the structures into
large areas of fertile farm land.

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

a. Checzk 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 watershed by break-
ing the slope of the streambed. Ideally, the slope between the dams
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-
tion into the soil, increasing the underground water storage (aguifer)
capacity and creating a functional ground water recharge area.

These dams vary in dimension and design according 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 useéd
for the base., The dams are provided with spillways and the larger dams
have rock aprons or settling basins to protect them against the turb-
nlance of occasional flash flooding.

The dams are constructed with rocks using rubble or dry masonnry
techniques actcording to soil characteristics in the proximity. .Chsck
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" thz overall structure. Since they are structured in net
wire, gabion dams have the advantage of settling with any movemesnt in
the stream and are less likely to qrumbie over time.



Estimating the number of work days required to accomplish the
co;struction 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. Subterranean damns -

Subterraneas dams are similar- to dikes but are set on foundations
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 thsn
piped by gravity flow- to lower areas for use in irrigated farming.

c. Rock wall terraces

Stones are generally abundant to construct rock retaining walls
on steep slopes using dry masonry technigues. The foundation 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 Ditches

Contour ditches aré dug into hillsides where stones are not readi-
1y available and the gradient is less. The cut is about 25 centimeters
(10 inches) deep, bordered by an eartehn rise on the down-hill side
averaging 10-20 centimeters high. (See illustrations on following

pages).



II. Discussion of Conservation Works from the C.I.D.
Report on Tarrafal Water R_sources, 1982.

801l Conservation

The centract called for technical assitance in soil conservation
to control 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 thz construction of
dikes across the stream bed, either large hand-placed rock or smaller
rock in wire gabions. The principal objective of these dikes 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.
Conseguently, one of the principazl 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-
ticés were designed and installed in conjunction with the training
course.

Tarrafal Experimental Watershed-Monte Covado. The TParrafal ex-
perimental 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 prin-
cipal objective of applying these practices was to maximize ths in-
filtration during and following rainfall, thereby increasing soil
moisture availability and reduding soil erosion from runoff. Based on
the soils map of the watershed prepared by Southard and Queiroz (1930)
and intake data on similar scils nearby, the soils on the watershed
appear to have moderate to high infiltration rates and adequate water
holding 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 cover,
planted on level contowr 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 americanz 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 these terraces was de-~
termined from the formula:
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Figure 4. Typical Section of Level Contour Bench for
Tree Planting,
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5
VI = 0.6 + -7}'-3"-
where VI = vertical interval in meters and 8 = slope of the terrain
in percent.

The minimum cross-sectional area 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 vegeiative 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 possibls vegetation
that would provide some fuel as well as protection against erosion,
but there is a guestion as to the adequacy of rainfall in the eXperl—
mental area.

The two spaces between three consecutive terraces had the addl—
tional treatment of level contour furrows. This allowed comparison
o the combined treatments with each of them individually. These
combined treatments were done on approximately ome~fourth to one-third
of the area identified as Treatment No. 2.

Level Contour Furrows. (Treatmeat No. 3): Level contour furrows
were used on landslopes of up to about 30 pacent. Horizontal spacing
of these furrows varied from 1 m to 1.5 m depending on crops to be
grown and the slope of the field. The steeper slopes did noi permit
spacings less than 1.5 m, while closer spacings on the flatter slopes
were possible, Typical 1evel contour furrows are shown in Figure 6.
Plantings in these areas were to be made close to, hut not in, the
bottom of the furrows where the crop could makes maximum use of the
additional stored water with some provisicn 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 pesvcent grade in the ditches themselves.
This-grade is greater than optimum from thes standpoint of expected flow
velocities and- erosion hazard, bui was the minimum that could be used
and have the ditches diverge on the land slopes involved. & fypical
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
remalnder of the experimental watershed. It was planned to monitor
intensity in the experimental watershed area by use of a recording

rain gauge.



Ll — S [

CRIGINAL GROUND LINE

PLANTING 6-i0c¢m ABOVE = )
FURROW BOTTOM

Figure 6. Typical Section of Contour Furrows.

i

Figure 7. Typical Layout‘of Diamond Ditches.

.

Vaew b e ¥tin Hb



Results. The MRD decided to exclude all grazing and farming from
the experimental area so there was no opportunity to evaluate the
effects of the contour furrows on crop yield, They were the most effec~
tive treatment in terms of reducing runcff andreguired 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 level
contour benches for the tree platings were also very effective in re-
taining additional water for itree development. They required some
maintenance in repairing breaks, particularly on ths steeper slopes,
where it was difficult to comstruct channels with sufficient storage
capacity.

In general, the conservation work on the experimental watershad
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 rain fell and
was all retained. Socme of the effects are shown in ths colored photos.

The contour tree planting practice was adopted by MRD and over a
three year period practically all of the watersheds of Ribeiras Garga
and Cincho were reforested.

ITT. Discussion of* Conservation Practices from ths
Watershed Management Bvaluation, 1982.

The TImpact.of Project Technologies on the Environment

1. Perennial vegetation. In this project, congo beans and trees
are used in scil conservation. Perennials help stop erosion, through
their root system and through reduction of impact which water drops
have on soil, and slowing water flow due to grasses and humus on ground.
The humus also helps to '"build" more fertile soil: many perennials are
nitrogen fixing which improves soil. Improved infiltration can also
occur but may not be so in the case of the very permeable Cape Verdean
soils. Most perennials do use more water annually than most seasonal;
in total water balance equations this must be consideread.

Perennial vegetation is the only feasible method of soil and water
congervation possible on many of the steepest sloping lands. On lands
which are too dry to support other crops perennials in association with
other land shaping methods are often the most feasible. Most important-
ly perennial vegetation is the basis of almost all soil and water con-
servation methods. It is the most preferred solution considered, be-
cause it is ths least disruptive, usually the least expensive, reqguires
the least maintenance, and most of the time not only protects, but
also produces (e.g. beans, wodd, fruits, lumber, forage... etc.).

At the present time, too small a percentage of funds are expended
toward the promotion and planting of perennials. This is true parily




becauae 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 mil3
slopes for forestry type planting and may be more useful irn close spac-
ings and small sizes, and in conjunction with plants and/or contour
walls. o

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 th2ir 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 vizble experimeantal
elem2nt in a watershed management plan.

Dr. Sam Kunkle, formerly h=ad 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 flcod water may in fact be more potentially
damaging to the environment than the breakdown of contour ditches,
which are smaller, especially if the ditches are used in conjunction
with erosion-controlling vegetation. !

In the original project paper it was assumes that ditches would
be constructed by farmers, at no cost to the project. This was clearly
not realistic.

-

3. Contour walls. The next higher level of structural means of
sideslope control is contour-walls. They function as do contour
ditches, but may have fewer maintenance problems due to their rock
masonry. They are expeansive from a farm investment point of view,
and it seems unlikely that farmers can afford to build them theselves
(which is not the case with ditches). Still, they are th2 proven
method of side-slope stabilization in this project. If an upstream-
downsiream approach had been used one would therefore expect to see
a large amount of effort go into their construction. For a stabilized
watershed one would expect a signifizant amount of the total budget
for the stabilization of the watershed would be spent for planted or
physically stabilized sideslopes. For the Sao Miguel Watershed less
than 5 % of the labor budget has been spent thusly. The 2030 ha target
was notv based upon any analysis of required he:tares but rather on.
what was believéd achieveable. But this number of hectares is not an
unreasonable number to target. At this point in time fower check dams
and more hectares of contour walls plantings would have been expected.

Project and Ministry of Rural DeYelopment officials were virtuwally




unanimous in preferring contour rock walls over contour ditches. The
rock walls were seen as more permanent, requiring much less maintenance
than dtiches, Because soils are not compacted, there is fear that
ditching simply will not stand up under the torrential rains. Although
contour ditches cannot be used in all circumstances, in many cases they
pregsent an alternative to rock walls,

To get a sense of the costs of the technologies, the contour walls
(arretos) were analyzed, to see under what comditions they might be
economizal, and then contour ditching was analyzed as a possiblza (under
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 on 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 productivity are thdiht to be concentrated on anearea 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 expeflenced yearly for 20 years, the benefit-cost
ratio would still be a very low .12 (if labor is costed at its wage).
The implication of the analysis is that shadow-priced labor and othsr
benefits besides agricultural productiviiy must be considered to justify
the structures, economically.

The walls do indeed bring other benefits., They slow down water
runoéf, reduce soil erosion. and spread water. An attempt was made to
construct a small computer model to determine the types of assmwmptions
which would have to be made fo make the structures pay, using fplly-
priced labor, The analysis indicated that if each wall were affect
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 would be a breakeven proposition. Th2se
are exceedingly generous assumptions. If labor were shadow-priced at
50 % of its wage. then even a 1 % prevented soil loss esach year would
make contour walls pay.

An attempt was made to compare the costs and benefits of contour
walls and contour ditches. Basically, the question is whether labor is .
more productively spent in wall or ditch construction. Datg were obtain-
ed on the costs of contoured walls from the project paper; data on
ditches from work dons by Utah State CID at the Tarrafal vproject site.
Because the ditching costs seemed greatly understated, and because they
did not include administration costs, they were multipliad by a factor
of ten. It was assum=d that walls required no maintenance, but that
ditches required 25 % repair per year. The capital-intensity rates of
the two should be similar, so the issue is one of conserving labor: a
change in thz assumed wage would make little if any difference, It was
assumed that ditches would have to be placed a meter aparf 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 Appendix 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 in their use, and thalt the project ought to consider the
conditions oOf slope, soil compaction, convex1ty/cancav1ty of Jand. etc.,
under which dltchlng might be a feas;b =3 alternatlve.

4, Check dams. Check dams are one of the best methods of attaining
gully and/OF channel stabilization and torrent control. They also in-
crease infiltration and soil-moisture content, reduce run-off and may
recharge aguifers., They can be very small, essentially a modification
of & contour wall into a check dam, for stabilization of a gully which
is forming on a side-slope. They can be very large -- veritable engin-
eering feats on large streams -- as in Ribeira Seca. They collsct se-
diment behind them as-does sny dam and once filled are still useful as
they have reduced the effective slope of the stream bed therefore reduc-
ing water velocity and soil erosion. Ths 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 th= quality of sediment increases as its quantity decreases
with the upstream treatments in a soil conservation program. That is,
the upstream/downstream approach, especially using vegetation, &lso has
a beneficial effect upon the quality of soil retained behind check dams
or catchment dams. 1In fact sediment in general is enriched.

The number of ‘dams constructed seems small but the volume of cubic
meters constructed is already 78.6 % of the total after less than half
the pro ject funds are used. Also in Sao Miguel over 70 % ofl total funds
for 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 groundwater
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 guickly than orignally planned and more have
been constructed 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 1ast elements to be constructed
in an upstream/downstream approach. New eguipment options should be
explored; improvised draglines and bulldozer excavation are poasib-
ilities. In the meantime, the watersheds are being treated upstream and



therefore the sediments that will eveniually be trapped may be of higher
guality scil.

7. Wells. Wells have been improved and constructed under the pro-
ject, although 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 conmstruction as part of the owverall
construction. (SBee the discussion of social impact of the project)..
Given the demand for domestic water sources, the project should consider

incorporating wells more fully 1nﬁo its 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 mdsture, 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
a&s a technology. It has concentrated on two other types of terracing,
contour 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 geclogy and topography of an area, age
of the dike, and proximity of other conservation structures. * In Ribeira
Seca a considerable area of arable land has beea 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 potatoss, squash, and other vegetables on residual moisture from
November to March; teamporary and permanent irrigated areas. Much of
“this land has a high percentage of clay (at least for the present) and
therefore good fertility and masture-holding capacity. In Sac Miguel,
however, due to the steep and narrow nature of areas where dikes have
been constructed, an estimated total of only 3.5 ha of arable land has
been reclaimed 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 thus are generally not as
favorable for recession agriculture as in Ribeira Seca. Therefore,
only a small total increase in production is expected behind the Sao
Miguél dikes based on the rainfed crops which have been planted there.

E methodology tc measure difféf¥énceés in production betwéen land
behind dikes and land unaifected by dikes has been developed dy the
USAID/PASA soil conservation advisor., Two samples of ten corn plants
each were harvested from a 10 m x 20 m plet behind the dike am in a




similar area near the dike but bevond its influence. Green field
weights and oven-dry weights are measured for ears (cobs and grain) and
total plant hiomass. 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 comntrol areas. It does seem apparent,
"though, that increased soil moisture and microclimatic conditions (pro-
tection from winds, higher humidity) in these water drainages behind
dikes result in favorable sites for tree planting. Deep roots and the
permanent nature of trees put them in a much better position than aunnual
crops to take advantage of increased soil moisture. Fruit trees and/or
multipurpose trees such as tamarind should be given high oriority in the
utilization of these new areas. If the trees are planted along the
edges of this land they will be protected from pericdic 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 developm2nis
will depend on a number of factors, including (a) Efficient management
of the water resource. This raquires regular monitoring of groundwater
levels and the guantity and quality of water delivered, estahlished
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 includes establishment of
regular inspection and maintenance procedures, as well as such preventive
measures as. stabilization of slopes along which irrigation pipes are
laid (2 landslide has already knocked out a section of pipe in the Flam-
engos system) and protective walls was necessary along the borders of
irrigated perimeters. (c) Rate of adoption of improved farming technigues
and higher value c¢rops. (This is discussed in more detail in Section
1I.C). ’

AW

3. Contour Walls. Contour walls appear to have a positive impact
on agricUltural production. By their action in slowing runoff, Iincreas-
ing infiltration, and decreasing evaporation, more soil moisture becomes
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 rcls and thus help maintailn the
productive capacity of the seil. According to interviews with MDR
technicians and with farmers, the latter's attitudes toward construc-
ticn of contowr walls on their land have changed considerably since the
works program bégan in 1976. Whereas there was initially skepticism
and resistance to the idea. after seeing the resulfs for themselves,
farmers now reguest that their land be selected for improvement with

contour walls.. ) _
What is still uncertain is the guantitative value of the influence




of the walls. Th2 amount 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 reiatively favorable rainy
season of 1980, MDR comparisons of co»n yields in adjacent areas with
and without cohtour walls showed an average increase of 49 per cent on
the treated land (Gongalves, 1981). 1In 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 this band represents
perhaps 25 % of the total treated zone. The height of corn plants in
this band was about 20 per cent greater than in control areas, whereas
plant heigh®t 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 comtow walls, a very
modest effect. (This estimate is based on the 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 agricultwal production be increased?
One way of doing this is to select as construction sites only those areas
where agricultural potential (consi®dring slope, soil type, microclimatic

conditions, etc.) is high enough to take full advantaggmgf the 1mprove-
ments. A low-cost proposal which has been expounded by MDR personnel is
to sow strips of Congo beans alongside the walls as well _as at contour
levels beiween tham. This is a worthy yroposal which shonld be adopted
at once. 1In areas where wall construction is already completed, field
extension agents will play a major part in persuading farmers to under-
taks 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 cover be established. Not only would
this serve ths technical objectives of erosion control and increased
food production (in most years), but it would also involve farmer parti-
cipation and help iftill the idea that farming practices are intimately
involved in the overall soil and water conservation program. Note that
this proposal does not aim to replace the traditional corn/bean cropping
pattern (which would certainly start with considerable re51stance) but
rather to complemant it in border strips. Congo bean is seen as the
primary species for tHis "permanent!" vegetation in conjunction with
walls, but low-growing firewood species could also be considered in
certain situations.




APPENDIX IT

MDR Construction Records



e pr—

Biurire ‘.:lem

YAPILTES (pevtaumarm) Foo ] /[  /
PIQUE MAUTADIEAL - (Xigte) (2§ gedides)

!.L.- P e /1 Ioselnl. U6 dyLecTi Je
IE.uIﬁ EIDEXY, B4 BIBEIN:

e/ 46 z

1ripsne. pors %. S-ZOQ %:

IRICIO I__;’ /35{ . o
3¢ Guivte 9“ z&m: & x _ tzeb. . _$60 = 1832

6T, (B 3 /85 ‘t& : ; B grm,aséa

253 Ferns B e mETErisd

L)

BETIRE 1, . HaR3EE K.

[ SRR SR b h maes e

R — e — e — T e et s el gy,
"B v e e w——— TR

e — R e c—— - : Tel A ¢ e b AR gt el & B R ¥ Al Y A §
|p"l B T M W

J : SRS S

I —4— ————— - . . et A e it i a—— =4 e A e e o maama =
-
. e o e e AR e i A,
i .
Fondlz %" —
- - ] - £ ..
\ . R
- F
- _— e tarnn s ——— .
BE m em e s vem—nd o
- - e e aae Py [ —
- .
PR S IO ‘!
T
st e m e e ey - - . - - . ae e - - e vre e o m—

by eae o

- maeung . -
B — e~ ¥ e
. S i A L1
L8 i F [ 1
ey P T S s P -
DT ] yTor 8 i ] i i
- L M el
oo < 0 R ' - P h
L2 s : : 5 ! { !
. *—\:;‘Sle o - t- Ty ! - - , t,- g
2250 XX S ' 1 LA
! \ i : { l : ¢ [ E
e s H - - ki N
- - [P - [ i L --;
oAl -l LIS
Ry v e L T T L i gte Caf- Tmaras < tmeinmee =y Nl R e ol

Yo &

- a 2 - - . -, 4
Sﬁ@ﬁii‘"‘ .&: = t:"‘ B~ e, AP LAPT 0 G4 T YT A

- ]
| . 1 b .

. M 4 M L e P WP ANd apam VD = et SRR

P . e e Ay wes mmr meavTm. e e maaras . e - : I { e
. v : v ! | 1
PR e bt e T pen e e o eean. o - - R e w— twe o w Er mmTe . i -
- cp b I
* N
i T S, T P [ ? i L
o]
W L AT LR S g Fedk s b e m % o A e e s U, e m s ma e o sme sae = Ak ga = e ot e 1 ! ¥ -
el - - - . Py I .
Ak A, AAAba iy o R S met S= e e - . e e P apmaten e Pad e = pmreem e [ PR r . —
! In o et -
E - - H 1 - ~ !
[ .o R o 2
E-l’r’" IC é.---—.(l_—-\-. Qq Fro i LY L DN SR
L N — - [ T vy . P T [ p—— .._._’-_..-.......:; r —_--\';-_
en . . - . ~ . . § £ W
o E gaxe,,'_:t_e‘y::& £y efey. ., L : -_.,_! el e3E L i'f;, ,ﬁ!\.‘!ﬁ LAY, 8 ‘_\-,a! " -
\.:-3.5 ’ 7 . E . *w E T e T L ey ﬁ-‘-""-'—“"-'" 1
; - s - HE Co S L [} ] L | ‘-‘-\.Q e A s = .
sepep i ture/rme Ianclin, add SrEial il g Mgy L ARTO. oo L rapfi fen lgae o -}
et 4 %t . Pl et e B e L RS et R gt o _.i Vel ni R . -1, AR g~ ,.?..--,..m_-...u..‘ E SN _-.,..—. - — -.-..‘-r-—-——-ﬂ—- .- s
t - ; .
i i 4 L ..—-‘ ——— e
B it o S P ,.i. . — e TSOR T Fe wms A emden -

(3a)

- ﬂ—('.":
A N

QL e e e L -.._,--- 2.
Jﬁr . b 132 97

L NN Ejf*c.uf 2

—t s,

ir‘:&-..
'&;_"_j

I\)u

’ .- ] { - . 37 :
oy b :’"—7 Sl L neo L 2hes, a. i -
i 150 i' 7Dy ivis. _..‘.39_.:._.- ANt z,l e e m i e e

RS S S
'
1
[
[P,
e
it

—~jey
o~

1

i

v

v

4 a
t

)
i’
1y
t

N Y PR, S
: L

P

Vi

sty s

4 i mria Wn T————— s vr -



. de trabalho ....J ‘k !-‘.'.‘...‘.Y:..‘f‘.....:-:!-..&...l..l ................................. BACIA HIDROGRAFICA DA RIBEIRA “.___...*... I B ILHA DE o2t .
seal (zoma Pop.) ..l Ll SREMITC e PROJECTO: ..l 52 e PROCESSO: .o e
beira @e ................) | T U e veceeeenmsaeemene e e aenmraane FINANCIADO POR: ..Lt S & ). o e eeeeammmeman eeemeeen e eeem e e
tividade iniciada em ... ... ... ... ... /jtid 19.9%. DOTADO COM: ... ..o L S Jem o | S L L RSP SOOI
stividade lnterrompida em ... ... ... ... / ........ [ 19.=—, REFORCO DE: ... .. _........... $ sem ... | . A & U
ctividade recomecada em ... ... ... ........ /-] 19.—... REFORCO DE: ... .. ... - SR plm . D L USSR
stividade conclufda em ... ... ... ... ... [Auidy 1950 REFORCO DE: ... oo ,em ... P2 T USSR

{Inicfe sempre par Janalro

ou Malo ou Setembro) ues | A 60 I.\) H D mu ( H O

fi.* do documento de dosposa 8 — '[9)1- B, -L s 2"54 ................................. foussrassanses | sren seeen en 41 sossuarnsenmansnn + foir oe ave = 0 - S
N P P PV I RS RO I e e e

fota! acumuMD v e o oof D o | BLADY, 70| 1146 28 ‘1 t) e g e s SR D
_do_uabalhatores ne_guinzona .. .| € | e B V23] ORI UV R Y S
ggmlnur QUINZANE cie wvi wie eos ars F 6'640 R f;k;c«j/‘:" l{ fﬁf{ o '

DENAE l

kbt L SRR TYY . SO TRUOIUUUOINI PIFAOTORSRUI U UpUURRUUE SRR N - - e
lca de FrQUIREIR oo se we e and BIERIE 1 | o v e e e oot | avee vessessreeesmsasesesenes srasmrn | oe sones + sesverseness s e e
or_mdio_da_jofns .. v Ol ITCIF_ 1 s civessiermnenes « oot arenirre = se vemse vovis smiess svme d o e vt e e e e susene | evsmienrre 2 = vt = o envnasnn o | asvessessssiiosrns seves soees soos | ve sessnmes eessosssossissssssaseasess | ovessssrnees mosrmmsereeerees | o + sereesestomee ooron «

em_constrogho na quinzens .02 | L v | e e aeh s feresmeememremceeemmmmnes {anes s onsinre s saoeen
1o R g B el I T B SLLILICCTTIUUNNNUES DIPTSR (RO oo U OUUU PO
u::“ conclufdos oa gulnmena .. .k ] L L e e e s f e e e | o ] e o] e o,

UL Ll ey [ o LN RS RN RO DU RSN SO
isto midlo do cada dlgue ... ... ... =0/M ernmn n | o e | s svee 5 simtsnessineis seaeinee | o sssees sesenetes seomsassssss | <ontrnsnsnn sben socmmnens
;;g*::;;-,,;;:{m (L NP (I [NV TR USRI OSSN PO N SRS S

aborias
. total aeumatado ..o 2P | e e e e e e o
to médio da 1 matro lnsar ... BZE/0 | e e cemme cmmin | et i v wrein ] 1 vomr o+ ree son snsnnvssnntes |+ sune o siniers o o o+ | seseesssemrerens « on evessnes | = seeson 2e sessssenssrsemsasecen | cannesememerarsncrasanac | oo

!2x1x1 =2xnxm’| X )
Gmaro o po el il (o I NN VRDRNE USROS [N RN SR . SN O
Ciids ) 2x1xo8 moewts b e e SRR ESRTISRR SR T
o e N I R N O
wme correspondents da alvenarta ... ... N o IO S K R S
1510 de_mao-do-uhia POr M v e we oo |[WEBU {0 | e e o et [rrseomsommnrsesressren o oo stn 20| mensve ot o i s mne eere | et vomeesensree seveee § moesesesnmemseesssermssrors o | e s
L T & SR (R ST SRR KT S
z

v, 3/CSA — M.D.R.—Dap. C. 50lo e Aguas



AINISTERIO M 'Q" K

CONCELHO 5.1\ liuz.
- f .1
”

PROJECTO ¢ T_4 6. /O'j.

"PAG

1ELATORIO QUlNZENAL DE ACTIVIDADES

ILHA ], (“. |
‘J‘J.LL fu ‘l_.

4

QUINZENA} ofin L/w L 1985

cODIGO

DESCRIQAO DOS TRABALHOS m W . o pesen nz 4 (J,.pﬁw)

LOCALIDADE d”//; ch M:/'

.CHEFE DE GRUPO ,Lt;/mc J

MEIOS "EMPREGADOS

DIAS DA QUiNZENAINUMERO DE  UNIDADES

20D. ’CATEGORIAS

S>16 | +19 -Jf"lf,

NUMERO
TOTAL
DE UNIDADES

CUSTO
UNITARIO
. EM ESCUDOS

+ CUSTO
TOTAL
EM LSCubC

e

?-r\;;v"‘?*k v

SR T P

. 5 -50 rree

m_”_ga
i2

................................

f28 :.' ." N
24 ds

14
\

. 042,

..................................

........

N
e‘l

e
[N

...........................

OBSEﬂVAQOES

....................

»pma[,uco-a. (= as oaxL

/A N

TOTAL/SUB-TOTAL

DIAS/ ?b

PRODUGAQ (P)

132 9¢ wz

CUSTC  UNITARIO

@ 1 ome sl

T RENDIMENTO UNITARIO

(PIDIAS)

(J,-]j u-z/fr S l

ORIGINAL PARA A DIRECCAO REGIONAL



HANISTERIO ILHA LJA CONCELHD 4 PROJECTO &7 7 4. J04 PAG.
iy y [ - &‘/ - /
HoR autddo o 5
ELATORIO QUINZENAL DE ACTIVIDADES QUINZENA )3 ey 7%
'. 7
- - ) LOCALIDADE 3 /.~ , 7{'
0DIGO | DESCRIGAO DOS TRABALHOS 7 ﬁwf( &/A ‘Aw,/ém v Dy e 27 L B 72l cgale
i . CHEFE DE GRUPD Tofox ({‘fwh
MEIOS EMPREGADOS DIAS DA QUINZENAINUMERO DE UNIDADES NUMERO SusTO_ %’%{E
U, , : A . L
4D, CATEGORIAS wlstola la a6 !lr]819 el lralsliuly DE UNIDADES | EM ESCUDOS | EM Lscunce
A 7N T I T SR P S E R P D VRN £V I 36 EE AR
" ¥
........................................................ 4% SUFEE 9% T R . '
........... T R IR P P JS TR [UURS EEURUIIR [ORRY O N DUUN IO S 1
od o SRR SR TR EPD OO RS R P
........................................ I N O
...... r e seeecfire of [*L } B - ! "
|
RO U UOUDUUI PRSI PR PORE ISR N [0 POVRO VD OO .{ Ceee
................ e .
.............................................................. . | I N e
.............................. ... N SN T
SERVACOES DIAS TOTAL/SUB-TOTAL
o ducae— 306,00 " /Mm ............................................................................. 2of /3595 %
, PRODUGAO () - . .
fha )
CUSTO UNITARID (9P} 3 5., . |

(PIDIAS)

RENOIMENTG  UNITARIO

jw;/u\r/

ORIGINAL PARA A DIRECCAO REGIONAL



h‘leiSTERIO “0 R

PROJECTO 57, _?6 __jat/) PAG.

2
RELATORIO QUINZENAL DE ACTIVIDADES

HA ) . [ CONCELHO 31/ .
M{MU ~ f &rug =
= —

QUINZENA yx | ), Lo e (993

LQCALIDADE 1[&[ d.ud,u,{‘

copico | DESCRICAO DOS TRABALHOS - =, Galer . .
Drsrpns e (Qabots .Luzg g Pey e o J

-

. CHEFE DE GRUPO ;;L ﬁmji

L
MEIOS EMPREGADOS

DIAS DA QUINZENAINUMERO DE UNIDADES

coD. CATEGORIAS

Gl s e 1z 19 l9 Yol allzlyelys

ZC

NUMERO CUSTO CUSTO
TOTAL UNITARIO TOTAL
DE UNIDADES EM ESCUDOS EM ESCU

I §‘J
€%,

5..4..2. 41313 |a |4 “SA 414

..............................................................

S el AN

¥

............................................

0 O et I

...........................................................................

Lk .00 XY9ED
= e e 120 s

59 Gadides de 2xinl dhmado ¢ 34 de 3xixgéo.

DIAS y TOTALISUB-TOTAL | < 9 4

onCozicles o B Bxixgso bmads,.

PRODUGAO (F) v -

CUSTO UNITARIO" ($1P) 5yt 4/, s
A

RENDIMENTQ UNITARIO

{PIDIAS) 4/, O 45y S

ORIGINAL PARA A DiRECCf\O REGIONAL


http:I..t]......0p

;INISTERIO M.D R

ILHA Lb» !‘Aa |

CONCELHO /i 47:4 e
T

PROJECTO 57 ZE

./47’

HAG.

\ELATORID QUINZENAL DE ACT!VIDADES

QUINZENA 4 =

Al /7 Yy

a4

0DIGO

DESGRIQAO DOS TRABALHOS r
L

,a/u:w, 2o Qe*»,.»e =

2 .

L

2 d_gl__'ﬁ(-d«w

~- //(/ r «42
LOCALIDADE /-
/ fm/_;;_a

/

e

.CHEFE DE GRUPO

cr,{m- M ,_9,.

-~
o

L) -
23

MEIOS EMPREGADOS

DIAS DA QUlNZENAlNUMFRO DE UNIDADES

NUMERO

>OD.

CATEGOHIAS

/4

2.0)é

TOTAL
DE UNIDADES
El

CUSTO
UNITARIO

EM ESCUDCS

CUSTO
TOTAL
EM LSCUDC

;@ twf g é‘w" ¥s. mﬁﬂ

. J@wwm

-

.- 33-

3V

3 51 4 A e o 4 T AE)
airlas 5,'3 it [ & e 2 gy |>v
P
- - - - - -
— — - - - — - - —
—— ~ w— r— o —— -~ i -—
]
_ [ IR Y U B D
v j— - - o - - - -
—t - _ — — - — —
— - - - - — - —_ -~
................................... I [ A
— - — - - —_— —_— —_ ——
_— — p— — S -— — —
o
. RO FOREIY IR R JU [N o . N
— — — - — -_
— o -
— -
—r— haed — — " S e

'4§;lf

e aa
L Meee i

!%ou

du 6y,
QJ' b«J

..b-/ j '

TS
LI

344y

izl
.

(X TEITTTICPRPIPTES SN

44 C
529

\f.r"'c:

'aA¥z
4L v

r\

5‘1{0

TOTAL/SUB-TOTAL

PRODUGAQ (P) /06

Wi

CUSTO UNITARIO ($/P) ? { 53/
j Lt

RENDIMENTQ UNITARIO
(PIDIAS)

U,id! ﬂ/Lf

of

ORIGINAL PARA A DIRECCAO REGIONAL



! oy,

N } f
LHA CONCELHO / Y PROJECTO .+ PAG
NSO YD R g Lo fe iz OO ST 4 sy
J/ ’ '

QUINZENA . . P
‘3‘#&/{.’:1,{‘/ AL E

“ .- CALDADE /47,
it AL /4:)/-4.: O Xdstde - £~?i&fmlii,{w__ —_— - . /é- L A J‘/‘ iy
’ . CHEFE DE GRUPO /:44 5,;':”6(“..

DIAS DA QUINZENAINUMERO DE UNIDADES NUMERO CUsTO CUSTO
MEOS EMPREGADAS q TOTAL UNTARIO TOTAL

ELATORIO QUINZENAL DE ACTIVIDADES

,

~oDiGo | DESCRICAO DOS TRABALHOS «.g/c

SOD. | - CATEGORIAS M 1K f2 181} |2e)2122|125|24 |25 126]24| 28] 27 | 5o DE UNIDADES | EM ESCUDOS | EM LSCUDC
il g SRV T 1 . O W) 2201 N} 10

Tl PAVAVEERURIE N S B =T TR NS R

L Lpdpaye|at Lo s6 | gees | 6880 |c

L KRV EAPLI N S T O A AU 2 2o

o agdialas LA L oo Y phse |t

0 T oo .}![2 } j 9 ( " ./2;" N (,5-:5 -

- |- 221212 ¢ L s 9

TOTAL/SUB-TOTAL | {{ N2 %

. ST : =
- duser 230, paboosn e Ralal, 28 gabresn s BSoslal .. M R60

~ _‘I - - O ‘0
*—Jﬁd‘““"*i’&f"% 646-4—«1 e e e e e 2eese s e D detes '
‘ CUSTO UNITARIO ($/P) ){ 5 }{f,,zf / b,

..................................................

RENDIMENTQ UNITARIO
(PIDIAS) U,i{{ MJ/‘U J,

ORIGINAL PARA A DIRECCAO REGIONAL



INISTERIO uy{-‘t)‘ ?1

LHA
ILH ,L:w«le’o

P

rl

CONCELHO /[,, o

PROQJECTO "’T f‘b' /&"f— “
[ 4 - h

FPAG

: 7
ZLATORIO QUINZENAL DE ACTIVIDADES

+

F; >
NZENA p=
ou i .c.!r;l»u’ e /7 74

ADIGO

DESCRICAO DOS TRABALHOS-’ZUO

)

LOCALIDADE (;f’

-

o l‘.’(.,(J(;d/J oo

shoy
/

4

é J(c/ﬁaza»/{ma L‘.’/Jg_d r(acu,w__af-%m 7/ J.

_CHEFE DE GRUPO f; 2. /by

MEIOS EMPREGADOS

DIAS DA

QUINZENAINUMERO DE UNIDADES

NUMERQ
TUTAL

CUSTO
UNITARIO

CuS10
TOTAL

2D, CATEGORIAS er" NPV 17 |rolp) 22|23 ALRSIAC| 22827 |50 DE UNIDADES EM ESCUDOS EM LSCUDCS
. Eﬂ%"?wf’ e L2 ; o e U O O O /L2 I A T
el B2elom | 313 )8 o b HIEIE 15 1)1 16 )2l 1819 B T Lo IR TN SR Y
iy R AR R A A VA [ R EX NS VR I e Y I S IR

...........................................

..........................

...............................................

...........................................................

............

......................................

............................

-

S fw .

TOTAL/SUB-TOTAL

PRODUGCAO (P)

(Zrcf.s

CUSTO UNIARIO (8F) {2( w ol s

C(PIDIAS)

RENDIMENTQ UNITARIO

U(’!J i /H

Jf
J

fy

ORIGINAL PARA A DIRECCAO REGIONAL

1)



VISTERID. M* 00,

A g ]
;s
/

CONCELHO
)/j“)ﬂruz
s

_PROJECTO g7 . £¢ . JU

FAG

LATORIO  QUINZENAL DE ACTIVIDADES

QUINZENA¢ e /«/Lv e Py d 5

DIGO

DESCRICAQ DOS TRABALHOS 77, )('«72 e A [ 2, W o[awm et (dtrsar

7
LOCALIDADE f > ANW yf/ Upreos Lo

s LA
by

.CHLFE DE GRUPO 4([(./( /amﬂl

MEIOS * EMPREGADOS DIAS DA QUINZENAINUMERO DE UNIDADES NUMERO CUSTO CUSTO
TOTAL UNITARIO TOTAL
) CATEGORIAS o IRERERL C\+ |8 19 o) |t2 3] al)s DE UNIDADES EM ESCUDOS EM L:SCUDCS
def 2 ) DN e 1 L Jaeee] ke
ubenls 22 plm . 2 Al el dFD2a 0| slt ¥ |8 A d S (05 F |5~
...... shdecs 2R R \5‘“ AV - .8 Ft 3|
............................................................... I S -
.................................................................... \\§
................ 0 i
r..'.J_-: ..................... % N +J[ Y S SR TR SRR SR
.............. I g
—L oes i OS SHR S— -
C P” DJ 523 ,& 2 ﬁ IA T TALI' uB TOTA,L )—Oq ’3st

PRODUGAO (P)

CUSTO UNITARIO ($/P)

L

" i RENDIMENTO UNITARIO

| (PIDIAS,

ORIGINAL PARA A DIRECCAOQ REGIONAL



QUADERO I - CUSTOS MEDIOS POR UNIDADE DE TRABALHO
DE C.5.A, EXECUTADOS NO AMBITO DOS PRO-
: JECTOS EM CURSO - 1982/83,.-
: T
: DIQUES _ \___Arretes Bamgquetas Ar Eepighen
BACIAS HIDRO~ ! Pedra seca Alv.argamas Betfie ciclé Gabibes ! 3 _ (muros de .
GRAFICAS * (m3) sada ( m3 ) yloe ! {m" ) ( w/lin.) Ab.Cev=Ai.Plaa rvp.(m3) ( m3 )
ib8, Seca E 570400 1 200800 - 1 300800 i 170300 - - - -
] [ ]
[} s L
iba, Picés E 540400 1 380800 1 830800 1 250300 : 1708300 - - - -
1 . *
: e
. Deminges ! 386300 - - - ! 120800 - - - -
¢ ]
] ]
ofe Varela | 630%00 - - < ) 122800 4362 4353 400800 -
N M )
i : ' '
raia Fermeca | 602800 974300 - 1 480300 ! 126%00 - 4380 480%00 505300
1 t
. ] 'K
J.Baptiata ! 553800 - - -l - 4380 4360 - -
¥ . ] .
] ]
».J.Ba;tiat-/ﬂ:. - - - - 1 160800 - - 640300 -
] .
1 L]
ta, Cruz s 539864 - - - E 72492 - - 374895 -
1 ] B
altes E - - - - E - - - - ) -
M T
lamangos H 560%00 1 180300 - 1 295800 | - - - - -
[} ) !
. Hisnﬂl s - - - - E - - - - -r\
; . ;
OTAL ; & 380864 b 7234800 1 830800 5 325300 940892 9842 13893 1 894g95 505*0\



APPENDIX ITI

FOOD FOR DEVELOPMENT
ACCOUNT



———— N Annex

DESCRIPTION OF GOCV SYSTEM FOR COLLECTING. PROGRAMMING
AND ACCOUNTING FOR PL G420 LOCAL CURRENCIES

Since the signing of the first PL 380 agreement in 1977+ the GOCY
has been following the same system for the collections 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. storings distributing
and marketing donated (from sll countries) food commodities rests
with a 60CV 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 comingled in EMPA's general cash account. ENPA 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"pPOJectS in the ’
following. menner:

1. Four months prior to the beginning of each calendar year ((ape
Verde's fiscal year is January 1 to Decémber 31). each Ministry-
responsible for implementing a particular project presents 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). totsl number of employees to be hired and cost of materisls
and a detailed budget for the upcoming year.

2. The budget is subject to adjustment by the MEF and NDF. A fiscal
line item budget :. approved.fs~ *2 _asuing year. The individual
line item and total budget amounts are controlled by the MEF and the
NDF 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 pericd to the MEF.

~.



-gd - -

t

2. The MEF requests EMPA 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 1s handcarried to
the project site to pay the salaries of workers and verdors 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 (ape Verde are illiterate so that obtaining
¥ signatures fer receipt of pay is impossibled.

b. Receipts are obta: =3 for all materials purchasad.

¢. Copies of a. and b. above are maintained at the project
sites.

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

8. Copies of the above along with a summary of dishursemants are

then forwarded 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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REVIEW OF EMPA ACCOUNTING PROCEDURES

0n February 23 I visited two of EMPA's warehousing and distribution
centers - .one in Santa Catarina and one in Santa (ruz. The purpose
of the visit was to reviews in general: (1) the process by which
EMPA controls food shipments from its central warehouse to the
distribution centerss (2) the system used by the center to sell
commodities and the controls in places and (3) the process for
reporting sales and remitting funds back to the home office.

These two centers receive on the average of cne 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 cashier and the copy retained
by the purchaser for presentation at the warshouse. Using this
form. the warehouse foreman turns. over the commodities purchased and
records the sale in his stock card. Each month physical inventories
are taken and the stock records from the accounting office and the
warehouse are compared for' control purposes. 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 (atarinas proceeds are
then daposited in the branch office of the Bank of Cape Verde.
However. in Santa (ruz. 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
sales. 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.3. corn and other donor commodities to
the NDF accounts maintained by the MEF.
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Approximately 1 1/2 hours was spent at each lecation 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. Basad on
this brief reviews 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



=

TRANSFER AUTHORIZATIION No. &59-XXX-000~-2606

PL-480 TITLE II ~ a§0TION 206 PROGRAM REVIEW
MAWAGEMENT REVIEW OF PROGRAM COMPONENTS

R o | Jan.1,1982-June 30, 1983 Julzl 1,1983-Dec. 31, 1984 Tafe of Project Totals ' percent
________________________________ ———————— e e i e e ke . e e i ] of
Planned biffer- Planhed . Piffer- Planned : Diffexr—
Budget hctuals ence (=) |Budget Estimated ence (=) Budget Estimated ence (-) Proceeds
A. Commodaty Imports | T
Corn - Mebriz Tons 22,500] 29,9%9.15| 7.,4%9.15 22,500 15,000 (7,500} 45,000 44,939.15 (60.85
- Yalue (USH) 3,285,000( 4,252,176, 967,176, 3,285,0c0]| 2,175,000 El,llo,ooo; G.Efc,ooo 6,427,176, (142,824
- Ocean Preight (USY) 3,622,500} 3,247:886. | (374,814)| 3,622,500| 1,7lo,000{ (1,912,500 7,200 000 4.957,886.( (2,286,114
Cost ~ Sub-Totals (USH) 5,907 ,500( 7,500,062 592,562 6,807,500 3,885,c00] (3,022,500) 1%,Bl4 o00| 11,385,062, | (2,428,938)
E. Resource Generations .
= 1. Sales - Metric Tons 22,500| 22,898,08 398. 08 22,%00| 21,953.06 (546.91) 45,000 44,851. 10 (148.86)
: Adjustments -0- 20.82 20.82 -0= 49.54 49, 54 =0 70.%5 70.5%
Sur-Tocals 22,500 22,918.90 418.90 22,500{ 22,002.60 (497.40) 45,000 44,621 .50 (78.50)
2. Gross Proceeds (Egt.)
(M1llzons of CVEY) 187,50¢ 191,096 3,596 217,500 236,078 18,578 ?Oﬁ.goo 422,174 22,174
EMPA Costs (Lst.) 51,750 52,666 916 51,750 50,492 (+1,258) 102,200 103,158 (+4342)
Wet Deposats 135,75¢|  158,4%0 2,680| 165,75 185,586 19,83 01, 500 324,016 22,514
. Applicatlons of PResources
(M llions of CVE#)
1, EMPA Costs (Est.) 51,750 52,666 ,916 51,75 50,497 (+1,258) led,Coo 162,157 (+.242)|24.2 %
2. Prejest Irplemenbation , i
(2} Estorn Santiaad 78,5 ,9 2,595 (20,944) 24,571 70,250 (12,731} Fallop - 127,883 E"Ev.?"g'ﬁ" 29.8 %
i) nac F:lipe/S&uLE;an1¢Fcr 11,255 iy (ii,oﬁ?) 13,6099 9:?5?[ {3,030) ‘"l25: Yo el lD.co?S .0 %
{¢, Tarpafol, Sautl’ .o e O) 35,830 %, 83 AL ary RN Ta1 -4~ ”'L'] 0. o0c 6,000 134,06 9
(35 furaraan Zeabes ey D Feahyy (11,6183 ~0- 1,1k 1,618 BT 6,080 -0- 1.6 %
(e £ ntle S S BN 1 51 B KOSt BT 0 (/) Salih TS, 8,302) 1.8 %
g3 =Tat Vg o7 S e Tew s - ab a0 o Y. N (62,217P) 894 %
S bt S | . .- Gei's 1} oL A -u- TN A 479 oo
Teral TR 1,297 (35,807) el 23k 175,007 (27,62.0) Frent? LAL/IR (C3,058)]72.7 %
S D Regouree Averlability
(iiliong of CVEd)
frossnPrfceeds_(g—ej 187, 5o 192,095]  (+3,596) 217,500 2EB, 078 (118,570) Lol 050 427,L574 {«22,174)
Less Coste (all 0) 175,634 141,287]  (35,407) 201,224 173,630 ( p7,E3z) 377,927 314,879 ( 63,0333
Pelence Unallocated Lo, €06 49,809 39,003 1€,2¢8 £2,475)  ( #5,21c) 7,073 112, %85 85,212 |26.3 ¥
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Enderego Telegréfico -
COOPERAGAO-PRAIA

AT

Telex 52 GOVER CV - CABQ VERDE

Prais, 21 de Abril de 1983

Exmo Senhor,

Queira encontrar em anexc os sutos de recepglio
correspondentes respectivaemente a duas partidas de 5 000 tonela--
das de milho cada vindos no N/M DEL VALLE e descarregadas nos - .

- portogs de Mindelo e Praia & 23 e 28'de Margo.

Aceite, Exmo Senhor, os prétestos da nossa al~

ta consideracso.

i W8 o

EXMO SENHOR

THADDEUS A. KAMINSKI
COORDENADOR DOS PROJECTOS AGRICOLAS

USAID/PRAIA
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@ ~EMPA-

s e s, e ABTO DE m&oﬂm*m mme&CI@KAL m & o2
IDENTIFICACAO DA MERCADORTA: o~
FRODUTO: Milho P£1S DOADOR: g,T7,A,

QUALIDLDE: 28 FOMNECEDCR: ®,7,A,

QUANTIDADE: 5,000 Tons NAVIO: Del Valle

ENBALAGEN:Sacos: de 45,36 Kgs cada DATA DE CREGADA: 23,3,83
FORTO DE ORIGEM: Houston, Texas
A
PORTC DE RECEPCAO: Mindelo

CONTROLE DE RECEECA0:

QUANTIDADE FANIFESTADA 110,230 sacos ¢/ 5,000,03280 TON

qUANTID:DE LES soamac N0, 381 sacos C/ 4.998,80686 TON
(2) Foram inclusos % sacos
vazios,24 sacos de var-  DIFERENGA : . 1,22594 TON

reduras e 52 sacos de
SENDO: inntilizagHo

&Y BOM EST=DC __ 4,970,23128 Ton TON'% __99,4284  _
ARRQMBADA .
ARCEEDX. (%) 25,77510 Ton TON % ___ @ 8134
CEOSREX  0,85000 Ton TON % 0,0170
INUTILIZAQIO esse  1,95048 Ton TON'%  0,0390

o) - 4.998,80686 Ton TON %_ 100,0000

Correspondentes 2 808 Sacos,

Segundo o n/Gabinete Técnico, o milho em quest8o § ds 2 ‘quelidads & sucvuira—
~se em bom estado de comservagHo e de comercislizagHo.
Apresenta as seguintes caracterfsticas 3

Teor de Humidade-13, 996; GrZos Partidos-T%; Corpos Estranhos—l%, Pungos-2, 545
Grfos Defeituoso sgnsectos Vivos-0%f; Insectos P"o:r:tos
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-... 2 S At seria

IDENTTFICACAO DA MERCADORTA!

FRODUTO: Milho P2IS DOADOR: E,U.A.
QUALID:DE: 2% FOUNECEDOR: E,U.A.

" QUANTIDADE: 5.000 Tons NAVIO: Del Valle
ENBALAGEN:S&COS de 45,36Kge cada AT2 DE CHEGADA: 28.3.83

PORTO DE ORIGEM: Houston, Texas
PORTC DE RECERCAO: Praia-

CONIZOLE oF RECEFCEC:

QUANTIDADE MANIFESTADS 110,230saces G/ _5.000,03280 . TON
QUANTID:DE LESCARLEGADA 110,260szcos C/f{a}. 988,34432  TOH

" DIFERENGA 11l,68848 TON

N BOM EST-DO 4,96),79432 Ton TON % __ 9Q.46776.
624 (v) 24,0000 Ton mox % ___ 0,48173 _ .

: ,52090 Ton  TON % ___(,0505]

100, 00000

(a) = Ko total de peso estfo incluidos 2.520 Lgs de varreduras, cor-
respondentes a 70 sacos. ) . :

(b }- Correspondentes a 873 c£acos.

VARR'EDU RAS

RELATORIO SOERE A GUALIDA-E DA MERCADORTA

Segundo o n/ Gabinete Técnico, o milho em questZo & de 22 gualida-
de e encontra~se em bom estado de conservagdo e de comercializagZo.

-

Apresenta as seguintes caracteristicas:
Teor -de Humidade - 13,9%; Gr3os Partidos-T7%; Corpos Estranhos-—lso,
Fungos-2,5%; Gries Defeltuosos—l% Insectos Vivos-0%; ' Insectos Mox

‘tOS-Q%. -




SECRETARIA DE ESTADO DA COOPERAGA0 E PLANEAMENTO

il

re——_

DIRECGAO0 GERAL DE COOPERAQAO

Telefone 586 —664
Telex 52 GOVER CV

C. P. 217.PRAJA
CABO VERDE

Przia,

Enderego Telegrifico
COOPERACAO_ PRAIA

22 de Setembro de 1¢E3

Lo /83

s
C/

-~ Envio do Relstorio Trimestiral

~SSITITC:

Bxmo Senhor;

Junto temos o prazer de snexar ww exesnplar e
rio R& (/&3 referente a6 28 tri-estre de 1({3 concerserte a
'-1F.OOG toneladas de milho, ajuda ali:entar dos =Ml 4A. no gusaro
40 prograne PL 48C Titulo II Secgfio 206 cula chegadz f21 =
22/3/63 no N¥/f: DEL VillE,
consi-

fceite Exmc Senhor,os protestos de nossa eleveie
deragfc,

CTOTDENADCR DLS FRACJLCTCS AGIICLILS
CURLID/PRLTA
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\ TRIMEST E 2.9

AJUDA IRTERNACTIONAL

1, IDENTIFICACEO:

FECDUPO: NIIEO 2.8

U1 IDEDE: 1C.00C OIS

EFBALAGLD: SACUS C/45,36 EGS T4DA
ORIGEM: ECTSTON, TTOIAS

DAT- D& CHEGADA: 2g/3/33

LOT%: 3L ViIIR

2. DiSCAII.INACAD a8 «BalNTIDADEL

T ANIF=3Thtns 1,300, 0585580 TCNS
RECZBIDA: 9.999,88234 TOXS
: 77

LUeEiasS HO TRANSPO.To: 12,7317€ TOKS

ENTR:DA H. A1 ZmN: G.087,12118 TOLS

3, QU4LID:DR BO-PRC 90 E ACEIT.GLO PULa POPULALC-C:

4. JULLID. B 2 ADAFT-BILIDADE Di EFB-LAGEN:

Box
5. RITHO DE VEND::

~ UANTIDADT VESDIDL. FOI DE €,296,5342 TCHS

60 WULBELS T, .oo.Zm. B D OVIFENTAC-O INTERN::

7. INUPILIZACAC GUANTIDRDES b RaZ0E3):

2,86048 TCHS, DEVIDO ) ILFESTACIC DE TNSECTOS.

8. STOCK -CTTU.L EXIST NPk

7 ,644,68738 TCIS



9. FUNDOS GER&DOS FELO FRO.UTO EiRA O FDN:

42,189,459%14

10; RAFERENCIA A RELATORIOS aNTERIORES SOBRE Q MiSKO P-0TUTOR

——

I/O' Director ce 4Apr ;sio amente 0 Director-Geral,
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SECRETARIA DE ESTADO DA COOPERAGAO E PLANEAMENTO

DIREC(;‘-AO GERAL DE COOPERAQAO
Enderego Telegrifice

Talefone 586664 C.P, 217_PRAIA
Telex 52 GOYER CV CABQ VERDE COOPERACAO-— PRAIA

Fraia, 13 de Outubro de 1983

/083 /e3

Exmos Senhores,

Junto temos a honra de remeter o Relatdrio de utiliza-
¢Z0 da ~judz alimentar dos E.U.A, para o ano fiscal 1583 e re-

ferente 20 12 Semestre.

Com 0s nossos melhores cumprimentos

Fel?

==/ JUst LUIS ROCHA 7

£
U S A ID/EFRATA

JLR/ETRG
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MINISTEEI0 DA ECONOMIA E DAS FINANCAS
FUNDO DE DESENVOLVIM ENTO RACIONAL

AJUDA ALIMENTAR DOS ESTADOS UNIDOS Di AMERICA & CA30
VEADE E¥ 1983

RELATORIO SEFESTRAL

I - Introdugsoe

De agordo com as normas estabelecicdas na Autorizacio de Transferén—
cia AID nf® 659 - xxx-000-2602 e no ambito do Programz de Desenvolvimento Alimeéntzr-
-PL 480, para o 4no Fiscal de 1983, foi, pelo Governo do Estados Unidos da inérica
formalizado o fornecimento a Cabo Verde de uma ajuda alimentar de 15,000 Tii de mi -
lho cujos fundos Jerivados da venda dessa mercadoria estZo sendo empregues no finan
ciamento de diversos projectos anteriormente acordados entre o Governo de Cabo Ver—
de e a US4lD..

Essa ajuda foi pois, em devido tempo, concretizada, com a chegada a
Cabo Verde de :

Il - Ajuds recebida

FProduto Kavio Porto de desgarga Tons,.,recebidas Data de chegadz
Iiilho "Jel Valle" MNindelo e Praia 9,987,15118 - 20-03-63
Filho. _... "Sunset" Praia 4.993, 39524 25-05-83

No gue concerne as 10,000 toneladas de milho do Lote "Del Valle" aci

ma indicado, consiatou-se a seguinte movimentagZo:

SUADRO T
le wuantidade manifestada seeersercnsacsncsosssrcssas 10.000,06560 tons,
2, guantidade recebida eceeesctcarsarcrisorscssscanse 9.987,15118 "
3. duentidade vendida (29 trimesSiTe)ccessvassersncane 6.296,93L2 "
Lo «26bTa 1O TTZNSPOTEE savseerssessvssssssnsesasesns C 12,7376 "
5, Inutilizaq¥o devido a infestagZo de insectoS...u.s . 2,500L3 ™
6. Receita liguida apurad@ cie-vesssesosearonsaernene L£2.189,.59,14

~
o l—’

l"

, 62738 toms,

Lily

LYY

79 StOCk en —7"-1,; .ﬂl!ll‘.'..Olcolll-uoll'-(vaOID.Il.

.
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MINISTERIO DA ECONOMIA § DAS FINANCAS
FGCNDO DE DESENVOLVIMENTO NACIONAL
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No tocante zs 5,000 toneladas de milho recetidas no navio "Sunset" em

. + 4 - .
Maio ultimo, constatou-se a seguinte movimentagZo:

<UADRO II

lo Quantidade manifEStada R R RN NN NN RN NN NEENENENN Y] 5.000,032800 tons.
20 Quantidade reGEbida [ 3 BN IR BN B S IR B BE BE B B B SN R SN B R NV RN BN N B BN AN N W ] ht993’3952h0 "

3. quantidade vendida(no 22 1rimesiTe) .eeeeeasvorcases 1.681,03056 "
L, Guebra No tranSPOTEe sesecrstsvsstcrecssonnsancseass 7,590120 ®
5. Receita 1i0uida aPUTE82 seeemececossrossosnvsscsssasn 11.562.90h.75'

6, Stock em 1-7-83 ......:.....}.m.......,....‘........ 3.308,373 tons,

.Assim as receitas apurada foram as seguinles:

1, Saldo existente, vidé parte rinal, 7ls (13) do relatdrio
dO ano de 1982 DR W A AN S A S A Y R B ST ISR A SN A N R NI U SC R I N N ) 26.6?2.6CS$13

2. Venda apurada nco 22 trimestre do milho dos lotes -
"Del Valle" e "Sunset”, atrds indicadoS ceeceseecsccecevess 53.L52,363859
\Total : '80a12b.969302

IIT - Utiliza¢Bo dos fundos gerados

4 contrapartida com a venda do milho entZo recebido foi utilizzds no
finenciamento de diversos projectos orgamentados para o ano fiscal de 1983, e que de=-

talhadamente, se passa a fazer o relato de cada um ¢ fim do 12 Senmestres

Projecto Hidroagricola do Tarrafal

1, ConservagBe do solo e agua

1.1, Luta Anti-Erosiva e Recarza de iguiferos

- - ~ N . . ’ . - -
O0s itrabalhos realizados neste Sector abrangewam as Bacias Hidrograficas, ae
FontZo, Cincho, Lapa Inglesa, Garga, Ribeira Grande, Riteira do lau Fasso, e hibeirz

da Frata

veefucs



MINISTERIO s~4 ECONOMIA E DAS FINANCAS

m—ra— —_——

FUNDO DE DESENVOLVIMENTO NACIONAL
- g -

0 programa inicial foli de terminar os trazbelhos nas Bacias de Cincho, Lz~
pa Inglesa e depois concentrar o pessoal nas Bacias de Fontlo e Ribeirz Grande sen-
do nesta a partir de Ganxemba, MoerZo de Baixo, Ribeira de Bugiganga e Portal que
sZo dois afluentes da margem da parte alta da Ribeira Grande., 0 programa de irabz =
lhos paraz a8 Bacias de Cincho e Lapa Inglesa foram realmente conecluidos antes dos
Tins de fizaio do que resuliou a cobertura da Achada Tords com sulcos de controle de
escorrimento supérficial, assim como covas nos referidos sulcos para plantz¢Zo de

essencias florestais,

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

escorrimento superficial aumentando assim a recarga dos furos SST=21 e SST =24,

Pode-se afirmar que os trabalhos de lutz anti-erosiva e recarga de aquife-
ros por meios mecanicos foram concluidos nas Bacias de Cincho, Lapa Inglesa e Garga,
restando apenas a plantag¢@o de esséncias florestais nos novos sulcos e banguelas.
abertas este ano, parz entZo se coneluir a parée de luta enti-erosiva coxr a uwtiliza-

¢% de meios bioldgices.

Na margem esguerda da Ribeira de Font#o na zona conhecida por descida de
8anches, foi feita este anc uma experiéncia nova, com a plantznZo de "izloe Zarta -

diensis' conhecida vulgarmente por Babosa,

- -

l.,1.1s — HMeios Kecanicos

ConstrucZc de diaues

FontZo . Lo digues ¢/ 2.513,3L m3

CGincho 7 " e/ 472,02 m3

" Rib® Grande 3, v ¢/ 3,266,66 m3

Rib# Mau Passo 3 e/ 50l 36 m3
Hib® da Prata ni-

beirinha _ 12 ¢ e/ 281,58 m3

Total 7.737,96 m3

Construcfio de Banguetas

Ls bancuetas foram construidas nas Racizs ﬁidrogréficas de FfontZo e Cincho,
" )
totalizando 43,112 metros,
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Lbertura. de Sulcos

Este trzbalho {Bontour Furrows) proposto pela Diregﬁo Téonica do FProjecto
e realgado a sua eficacia no controle do escorrimento superficial, foi localizzdo nas
Bacias Eidrogrdficas de FontZo, Cincho, Garga, Ribeira Grande e Zonas de ichada Tomis
e Achada Boi,

Foram gbertos 183, metros de sulcos.

Construcio de Arretos

A construgBo de arretos (Terrace Walls) foi localizado nas Bzcias Eidrogra-

ficas de FontZo, Cincho, e Ribeira Grande,
Foram consiruidos 36,768 metros de arretos com atermeznddias de 0460 metros,

ReparagZo de Pequenas Caldeliras

Foram reparados pequeras caldeiras em meia lua no mes de Janeiro deste ano,
nzs zonas de Achada Tomés e Garga de modo 2 se conseguir melhor aproveiizmento das

precipitagfes conhecidas por Invernadas,

1:.1,2.~ lieios Bicldgicos

Reparagdo de viveiro e esséncias florestais enviveiradas,

Este ano houve grandes dificuldedes na aquisig@o de sementes, principzlmenw

te da Acdcia Martins, e aquisigZo de vasos de plasticos por outro lado,

4 nivel experimental foram enviveiradas duas esséncias que nunca foram uti-
s -~ - - - ) ’
lizadas no Concelho do Tarrafal, As essencias referidos sZo iAcacia (Oleosericea para

zonas baixas e Atriplex para fixeZo de encostas e dunas,

Eas8neias Flerestais Enviveiradas

icacia americana L3.5L6
u tartins 20,000

" Oleosericea _ 10,000
Atriplex 4,794
' Total « 786340

.,c/--o
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0.némero de plantas enviveiradas este ano € de longe inferior ao ano tran-
sacto (1982) que foram 120.000 plantas, A razZo de ser #a grande diferenca residiu
principalmente na agquisigBo de sementes, referida atrfs e vasos de plésticos gue
nZo haviam disponiveis no mercado. A nivel de curiosidade pode~se dizer gue no ano
transacto das 120,000 plantas enviveiradas foram fixadas sé 26,666 plantas em trés
fraces precipita¢Ses, dos guais sd 13,296 plan%as, cerca de 50%. Paras fixac3o das

esséneias florestais citadas atrdz, foram abertas 80,000 covas,

PLANTACEIO DE "AALOE B.RBADIENSIS (Babosa)

Na margem esquerda da Ribeira de FonitZo,e na zona conhecida por Descida
de Sanches foi entZo escolhido o sitioc como zona experimental de Gemmsracfo de al-
gumes praticas de conservaglio de solo e fgus, fixando "taloe Barbadiensis" em fia =
das e em curvas de nivel acima dos arretos, Na parte inferior dos arretos propBe-se
a fixaclo de scacia Martins com um compasso de 20 metros visto tratar-se de zona de
cultivo, Distribuidos sementes de "Cajanus Cajam" aocs agriculiores dessz zona para

senearem enitre os arretos, conjuntamente com milho e feijZo,

ZONA EXPERIMEKNTAL DE DEONTRACLZO DE DIFSRENTES PRATICLS CULTURAIS EF GANi-
XEMBA

Na zona de Gamxemba instalou~se um posio udométrico, Existen tres sub-ba-
a a P .

cias com trés digues respectivamente.

Na sub-bacia que'domina o digue n® 1, foi tratada com arreios, e suicos.
com 20 a 30 om de profundidade, em curvas de nivel. Os sulecos ficeram distanciadas
de 1 m, Forzm fornecidos aos agricultores sementes de "Cajanus Cajam", recomendando-—
os que fizessem a sementeira de milho e feijSo e Canajus nos sulcos, Feéz-se o levan-
tamento topogréficd de pormenor nesta sub-bacia, gque se prelende comDzrar com um
novo levantamento apds a época das chuvas e ver o volume de materizl sdlido deposi-
tzdo.

4 sub-bacia gque domina o digue n? 2 foi iratadea apenas cox arretos en cur-

vas de nfvel havendo também distribuigZo de feijZo congo,

A sub=bacia que domina o dique n? 3 nZo foi iratada.

Y '



~—— ~— MINISTERIO DA ECONOMIA E DAS FINANCAS
FUNDO DE DESENVOLVIMENTO NACIONAL

-6 ~

Houve também distribuicio de feijfio congo. 4 finalidade desse trabalho & de

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

superficial, erosZo e o rendimento das culturas.

2, -

2.la —

2920 Ll

2030 -

PROSFPECCHD GEOLOGITA E DE AGUA SUBTERRANEAS

ProspecgBo Geoldgica e de aguas Subterraneas

Foram feitos os seguintes furos com o camifo sondz "Speed Staz!:
S¢8.T 35 Em Achada Tomas ¢/ 125 m e ¢ 8" (nZo entubzado)
{ .
Se¢5.T 36 em Achada Carreira (covio de Nora) ¢/ 141,30 m ¢ 8" (nZo concluido,
e portanto nZo foi entubado),
0 primeiro fure nfo foi entubade por fzlia de tubos.

Q se do nfo foi concluido devido a avaria no camiZo Sondz Speed Star,
. P

L - - - 3 el - - -
NZo se conseguin zbrir mais furos devido a avaria ocorrida a 18 de Feverei~
ro-no canifo Speed Star o que apds vérias ientativas de reparagZo local de
perfuragio, foi retirado de Covio -de Nora a 12 de Maio e recolhido s 0fi -

cinas do Projecio,

A Sonda encontra-se presentemente na Variante para reparagZe e revisZo geral

do motor zos luu.Ju00 Xm,

THASALHOS DE PROTECCEO D= FUROS

[

Fez-se a protec¢Zo do furo SSP-~26 da Ribeira Grande; em alvenaria hidraidlica
sobre um antigo muro em gabifo ficando com altura de 2 metros, Féz-se tam-

» . e s
bém uma mmpa de acesso & casa do motor no mesmo local em alvenaria hidrauli-

ca, totalizando o muro e a rampa, 86 m3 de volume.

CONTROLE DA CONDUCPIBILIDADE ELZCTRICA E DOS CiUDAIS DE EXPLORACZO

Semenalmente o controle da salinidade é feito e dos caudais dos seguintes

furos em exploragZo:

F? 29  Ribeira Grande
5r 19 Riteina Prata
ST 21  ichada Boi
SST 24 oo
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0 controle dos restantes furos piezométricos, devido & falta de meteriais prd-
. L4 4 - o .
prios como sonda electrica e apenhz-smostras, vem sendo feito trizestralmente

pelo pessoal da DeS.E.G,4,5.,

2L, ~LEVANTAENTO TOPOGRIFICO B IMPLANTACHD DOS FUROS NAS CARTAS IMILITAiES

1/25.000 e 1/12,500

Para implantagZo dos furos nas cartas, foram reconstruidos 3 marcos de rede de
apoio; Monte de Achada Grande,Touro Brava e Manuel Lopes, sendo os dois ultimos
indispensaveis para coordenagZo dos furos SST 27 e 28 localizadas na Riteira

Grande e cerca de 8 Km de ChZ Bom,.

Foram sinalizados os marcos gque fzziam parte das figuras a serem observaias,

para coordenagio dos marcos reconstiruidos. 0s marcos reconstruidos foram defi -~

.3.“

3010 -

nitivamente sinalizados com boczdcs de tubo de 1,00 m ficando aproximadzmente

0,50 m de fora, Foi ainda reparado ¢ marco Base SwW,

Foram -implantados todos os furos do Projecto Tarrzfal até S5T 35, assiz como
foram reconstruidos todos os marcos da zona do impacto do Frojecto, necessa-

ria i coordenagip e levantementcs topogrificos,

APROVEITAMENTO Di AGUSS PARA IKRIGACA:E ABASTECLIELTO 1S POPULACUZS

By0IP2=RNTO DOS FUROS DE ACHADA BOI

4 20 de Margo entraram em funcionzmento os dois furos da ichada Boi, que desem- -
bocava sensivelmente & meio da zona do Colonzto, foi desviado »ira junto do ‘tan
que n? 1, do modo que a agua proveniente destes furos, passou a dominar toda g
érea irrigada do Colonato e n8o parte dela, Com,esta.alteragﬁo-e-caﬁ é constru~-
¢Z3o de uma camara de decantac¢o, junto do tanque n? 1 e do tangue gue armazena
4dzua para a populaglo da Vila e arrederes, cualgquer avariz na moto-bombz do fu-

o ST 19 da Ribeira da Prata € comrensada fdcilmente com a 2gua dos furcs dae

. Achada Boi que desgmboca Jjunto avstangues,

3.2, -

Conseguiu~se assim resolveT o protlema da falta de agua que constantemente afli-

gia a popula¢Zo da Vila e arredores.

COLRSTRUCZIO DE PILARES DE SUPORTE DOS TUBOS

. - N . . > - - - - >
Foram construidos pilares de suporte em alvenariaz hidranlice nas linhas de zgus,

de modo a garazntirem a seguranga da tubagem.

tl‘/.c‘
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3e3e ~ COWSTHUCZD DE CiSAS PARA MOTORES E ABRIGOS PARA MOTORISTAS

aaho-

Foram consiruidos casas para motores ro furo SP 19 da Ribeire da Frata e
SST 26 da Ribeira Grande, ambas ccbertas com telhas Lusalite, com 8 metros

de cumprimento por 5,5 de largura.

Construiv~se dois zbrigos para motoristas , sendo wm nz Riteira Praiz e ou- °
tro na ichada Boi, junto ao furo SST 2.
LiNGLIERTO SUBTERRANEO DE TUBAGEL

Foram langados 300 metros de tubo PVC de gL, no campo de experimentagZo 2
partir do tangue n? 3, de modo a nZo interferir com o sistenz de irrigazZo
gota—a—gota e aspersio jé instalados tendo sido necessirio 3 aberturs de va-
las, de modo a que os tubos ficassem a uma cota inferior a dos tubos dos
dois sistemas ja instazlados, Essa tubagem ficou com trSs saidas de Zgua cox
vilvuls-de sexrvigo de 3V, O objectivo foi de aproveitaro ierrenc a Jjusante
do tangue n? 3 e dos sistemas de irrigagdo instalados, para irrigsgZo super

ficial ou seja tradicional,

Fara apoiar as valvulas de servigo de 3", foram construidas L0O meiros de

levadas secundéarizs em pedra argamassaaa e trés cimaras de visita e tozzdzs

de agua.

" Para o lzncamento da tubagem de @ L" e construgio das levadas secun idries,

3-50 -

396“‘

foi necessario fazerse estudo topogrifico que se resume em 4 perfis no cazro

de experimentagBo, sendo um longitudinal e trés transversais.

Foi ainda necessirio abrir uma vala de 300 metros de comprimenio para G, 5z

de largura.

CONCLUSZ0 DO TiNUE DA PONTA FURNA E CONSTRUCAO DE Ui FONTENIRIO

No seguimento do programna AEASTECIPEETO DE £GUA 4S. POPULACOES foi conclui-
do o tangue da Pontz Furna, com czpacidade de armazenamento de 50 =2, Esse
reservaidrio é abasiecido pela derobomba DENPSTER 1L com um débito de

13 m3/horas. Foi construido relativamente perto do reservatdrio um fontenz-
Tio com duas tormeiras de servigo de 15.

-

FEP4r&CE0 DAS LEVLDAS SECUNDARIAS E TL&CIA&J S RO COLCHAT

- - , N S - -
antes daz entrega dos titulos de posse 1dtal aos beneficiarios, foras rerzxi-

.

docs e corstruidos 55U meiros de leadzs secundarias e tercigrias nz IX-Uni-

Do - - - : -..f,r - 4
dzie de FrodugBo Zrrmesiinag filz (colonato).
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ATTERACEO DE VALVOLAS DE PASS:GEM A SAIDA DO FURO ST 19 Ni RCSSIRA PRATA

¥oi alterado o sistemz de uma s6 valvula de passagem, para duas valvules,

permitindo no local, dentro da casa do motor, a distribuigZo de Zzua para
cimara que fornece dgua a Vilaz - ou para o reservatdrio de 200 m3 de capa,
cidade, Lcabou-se assim com o desamarrar e amarrar do Tubo FVD que orz era

ligado para o tancue ora era ligado para a cimara.

TANUE N4 RIBEIRA Di PRATA

Foi concluido a construcZo desse reservatdris de 200 m3 de czpacidade com

. - e .
a instalag¢o de valvulas de seguranga de passagem a saida de égua.

4 - falrnd - ]
Passou-se z formecer uma hora de agua por dia, do furo SF 19, zo citzdo re~

£

servatdrio, apds consultados os especizlistzs no @ominio de fzuas Subterra

‘neas,

3.9, -

L’-o"

Presentemente,os agricultores aproveitando essa agua cultivaraa cerca de

*1,5 ha de regadio..

PCCO DA HIGEIRA DA PRATA

Féz~se a limpeza do po¢o da Ribeira daz Frata, a jusante de furo SF 19, sue

tinha sido entupido pelas cheias do ano trasacto.

ESTABELECIi ZNTO DE ENSAIOS DE IBRRIGACAO

Fez-se ~ - " te. amendoim, variedade iustraliano de L grZos, com diverod
a -~ 4 . . Py
tipos de armagHo de terreno de modo a ver-se qual e a mais indicada para

esta cultura, utilizando a rege tradicional,

Preparou-se fichas de conirole das datas de aparecimento de doengas, tipo
de doencas infectantes, data da sementeira, do aparecizento das primeiras

folhas, insecticidas etc.

- “ - . -~ A - =
Fez-se tambem enszios com repelho utilizando a rega tradicionzl de duas di-
. . N ”
ferentes variedades, ientando produzir "fora da época", o cue nfo é costume,

Do mesmo modo preparou—se fichas de controle.

sosfsen
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5. - CONSTRUCZC DE B4SES E ACESSOS ) SONDA

5.1. - BiSES CONSTRUIDAS E‘CA} WHOS ATERTOS

Forzm conetruidos 2 bases pzra sonda e zbertos T.600 msiros de ca=-

. ’” . . . . -
minhos carrogaveis na Ribeira Grande para permitir o zcesso is son-

das aos loczis de perfura¢Bo, Infelismente com avaria daz Sonda Speed

Sizr nZo se chegou a utilizar a totzlidzade desses caninhos, Fol uti-

lizado apenas cerca de 5,000 m para consiruco de diques em alvena =-

ria hidraliica.

De2e¢ = REPLKAGIO D& ESTR.DAS

Poram reparzdos 5 Km 8e estrada Rideira da Frazsa~ChZo Zom e cercz de

2 Km o trogo ischada Carreirs— Pente Furna

6o ~ DIVERSOS PRLBLLHOS

« Prabzlhos efectuzdos na sede do Projecto:

- ConeclusEo da casa de banho para homens com instaizjlo de un uri-

nol,

- ligacH3o dos tubos metilicos flexiveis, do tubo gaivanizzdo eztu-
& ?

tido, parz s torneiras de duas czsas de ltanho;

-~ pintura de upa sala com pano de pe=rede de 1li m2;

£,

- aplicagZo do mosaico vinilico em irés salas cobrin
de 67,Tn2;

c ut.z

- armazenamento e expedigiBo de meterials diversos, conbusiiveis,

lubrificantes, etc;

fal

- aguisic¢Bo de 222 kG de feijdo congo (Cajanus Cajan) para distri-

- L4 . , -
buir zos agricultores das zonas sub-humidas e huridas

—a2guisicBo e transporte de materiais adzuiridos nos mercadoes da

Przia, Santa Cziarina e Tarralal,
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carrogaria de um camnifo,

-Adaptag® de um carregador de batarias no motor gerador Lister ST 3,
i

com a ajuda de um eleciricista da Variante,

Relativanente a este projecto foram dispendidos no conjunio dos traba-

lhos efectuados e durante o 12 Semestre 11,456.663.57, sendo:

El..ﬂ Sa.lérios c-:-c-occi--cco.-cconcc 8!’46}45959-77
E:El materiais L R N R N N N R I N N N - ) 209910703.80 11:456.663357

Referindoc—-se agorz as Bacias Hidrogréficas de Hibeira Seca, dos Picos e
S. Domingos que também fazem parte dos projéctos que vém sendo finenciados no gua=-
dro do PL 480, e, tendo em aten¢lo as acgBes desenvolvidas pela Divis3o de Conser-
vagZo de Solo e Lgus nas referidas Ribeiras, consizia-~se no tocante zo trabalho Trea
lizado algumas difictldades gque se reflectiram no normal andamento dos irabalhos

conforme se passza a explicar:

4 irregularidade na disponibilidzde de camafes e magjuinas, com frejuén~

ciz parsdos devido z gvarias,

. - - . . umn . -
s& em principios de Junho foi possivel trzbalher com maior nurero de ca-
Y £ . 'Y ~ . - .
mides gue por vezes eram tambem solicitados por outros servigos, agravendo-se zin-

da o facio de terem um fraco apoib de méquinas.

Por esse motivo viu~Se na necessidzde de adiar zlguns trzbeslhos, sen
mesmo poder comegar outros, isso devido a caréncia no azbastecimento de pedras nal
guns frentes., Coniudo, pzra este inconveniente foi decidido increpeniar a comstru~

. P . ) k. . . ~
¢Zo de digues nos -cov3es,locais oue nZo nececssitam de apoio mecanice,

0 quadro que se segue da~nos a posic¢Zo do volume dos tratalhos efeciua-
dos nas 3 Bacias e bem assim das despesas efectuadas em saldrios e materizis no

decorrer do 12 Semesire,

R S


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

GUADRO T - PROJECTO PL L8O — 12 SWMESTHE Dii 1983 —12 -
. Mumeros [N® de Flan| N9 Maxi
Bacias quuezo:onstru_i_ i;:':zg: oons - de tas envi-| mo de Despesas
I tos = . Total
Hidrograficas ne, | vorme | (m' | (Vol.) Agzziis velradas fﬁigﬁ;ﬁ . Saldrios Materiais

Rib® Seca 37 8.76L4,9,[6.262 [3.131,0 | 1h.oh8 [ 18,036 850 5.753.33u$B80 | 1.,296,848850 | 7.050,183%

Ribe# dos Picos | 52 5.090,6 [5.59G3 [5.997 154997 | L2,502 819 5.751.5L8830 | 1.382,363860 | 7.133,911%

Riba de S.DO -

mingos 16 1.540,0 770,01 2000 2,000 - 181 1.328.983%20 553.606800 | 1,882,589
16.066,68kL¢

ceifuee
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Por ultizo citaremos o projecto de Centro de Estudos igrarios cue
tratard da construgio de umz Secgfo da Sede Aduinistrative do Centro de Bstudos
hgririos em SZo Jorge, na ilha de Szntizgo de modo a reforgar z capacidzde
ipnstitucional do Centro, com vista a uma pesguisa azrondmica de aplicacZo direc

ta e actividades de dessnvolvimento zTurzl,

0s trabzlhos deverZo terminar para os fins de Novelkbro., Esti-se a
concluir o Wltimo andar do edificio e bem assim 20s retogues, pintura & carpin-

tariz nos dois outiros andares.,

Dispendidos cerca de 2,819,126$00 sendo em salarios 2,317.3228C0

e materiazis 501,760300,

) Relativamente zos projectos das Ribeiras de ..angue, .F¥lipe/2%0
rrznciscc e ber assim do de Desenvolvimento ¢gr1cola de santo ~ntZe, inforne-ze
gue 05 mesnos nio tiverzs inicio pelas razdes gpresentadas pelo Bngf ZORIZIC
802355, Coordenzdor do Trojecto e gue constam do relztdrio a ser arvesentadoc piT

aguele Técnico & JirecgZo Geral da Coc eragaoe

irelizando passa-se a apressntar enm resuno e no ilm deste 1% Ze -
mesire o seguinte movimento,
Receita apurads - 30.12L.965302

(vidé fis 2 deste relatério,

DesTesas

-

Projecto : Hidroagricolsz Tarrafal...... = 11.456. suij
FiLeira SECE ecovveaveassscee =  To4050,13
Liteirz P1c0S seeeacancsarne - 71330/
Ribeirs SeD0TINLOS seeereves =  140532,555820 - .-
1 .

Z
LT, e, . o= ~ A - -
* Centro Dstudos ASTATIOS seee = _ 24518,128800 3. 3.z.-T-S0

]

Saldo a tranzit=zr =ra2 o 22 Semestire eases .l‘l""!i.ll- ;}-—9.?:20}4952"
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EMBASSY OF THE P2
UNITED STATES OF AMERICA
AGENCY FOR INTERNATIONAL DEVELOPMENT
Praia, Cape Verde
. July 7, 1883 '
Ms. Fatima Fortes )
Naticenal Development Fund Re: Transfer Authorization
Praia AID 659-XXX-000=2606

&mendment No. 1 dated
November 23, 1982

L 4
Dear Ms. Fortes,

Reference is made to recent meetings held hetween represeniatives
of the National Development Fund (NDF), the Ministry of Economy and
Finance (MEF), members of the USAID staff and 2 representative of AID/
Washington to reach agreement on the procedures to be implemented for
the "special account'" described in subject agreement.

We have reviewed the Government's system for accounting for local
currencies generated from the sale of commodities and the subsequent
disbursement of those local currencies to the agreed upon sub-projecis
and program support activities and found the system to be adegquate for
proper financial management and acceunting 6f those funds. We, there-
fore, agree with your proposal that no changes or modifications be made
in the current system.

We have algso reviewed the current 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. As a result, we would like to re-
quest that certain changes be made with regard to ths content and fre-
quency of the reports.

At present, these reports are submitted to AID as follows:

1. & receiving report from EMPA each time a corn shipment is receiv-

e

“asee. ™" ed in port describing the quantity and quality of corn received.

2. A quarterly report from EMPA which contazns the following infor-
mation:

8. Gross quantity of corn received and net quantity of corn that
can be sold {as a result of contamination, lossage in ship~
ment, etc.)

b. Quantity of corn sold
c. Quantity of corn in 1nventory at the end of the quarter; and
d. Amount of local currency sold durlng the gquarter.

"2. A yearly report prepared by the National Development Fund des-
cribing all program ectivity during the year, including utiliza-
- tion of local curreacies for sub-project activities.

Instead of the above, we would’ like to request that. the reports be -
"-consolidated into one report to be submitted to AID each quarter.  The
followlng is a brzef summary of-the 1Dformat10n that should be. 1nc1uded

N A - . . ;

LA
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e ﬁkqsnmmaxyns gqg Eﬁiysgcgk nopement @f gorn-during the quar-
“ter in thé following format:

L

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; e —

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

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

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

2. A summary cash flow statement which ties into *he »hysical move-
ment of commodities during the quarter, The cash flow should
reflect: )

a. balance of funds'at’beginning of quarter}
b. gross sales by EMPA during the quarter;

c. local currencies (net of internal transportation and distribu-
tion'costf)remitted by EMPA to the NDF:

d. dlsbursements made from de Fund to each individual snb—
' proaect and . v.

DS

e. balance &t end of guarter. .

3. A brief written summary, similar to the yearly report currently
provided, for each sub-project describing the physical movement
accomplished during the quarter. The report should be related
to the summary cash flow statement required yrder 2 sabove. This
section of the report should contain information such as numbers
of walls and dikes completed during the quarter, numbers of s
walls and dikes begun, numbers of workers employed, appropriate
cost . data, etc..

As project activities progress, we mgy require certain additional
information to assist us in monitoring sub-project activities. Any
changes or modifications in the reportiing requirements will be dis-
cussed with you.

We are entlosing formats A, B, C and D for the Quarterly Financial
Report, which we believe cover all of the information mentioned abodve,
As we have just received a report.for 1382, we would like now to re-
ceive a report covering the six months (Jan.-June, 1983) by July 31,
1983, after which we would like to receive regular quarterly reports.
He will be hapry to collaborate in its preparation.

. We would appreciate it if you would indicate in the space below your
agreement with the contents of this letter and send us a copy. If be-
fore 51gn1ng,you have any. questlons I would be happy t d1scuss them

THE CONTENTS™OF THIS LETTER IS APPROVED.
el e _,,_..-____...--—.

" - - Program Officer, USAID/Prala
Oyer, ...

Fatima “Tfortes
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GUARTERLY FINANCIAL REPORT

ON PL-480

A. CORN STOCKS

1. Shipments Received

Date . SRIP crivvcccvriricins aeemeesseeranevesnenes o e ereens MT
2. Btocks at EMPA Warehcuses
D 113ttir'01n bu- Sales
20 FRCOM
. Bnd of
Beginning of qtfnr:er
quarter {(MT) (MT)
Central warEhouse s s+ » 8 8 & e 2 = & 2 »
Praia e v e e e s s .
Santa Cruz N » L) L) * * - L) L] - [ ] -* - »
3, Losses due to_spoilage, wastage . o « ¢ o o o o o ¢ o snnnone MY




MINISTRY OF &CONCMY AND FINANCE ACCOUNf

1. MEF Account

Balance
beginning

of quarter .

(Gross receipts

from sale
of corn

Transport and
distribution
costs paid

Disburse-
ments to
NDF

Balance
end of
quarter

C. NATIONAL DaVSLOPMENT FUND ACCOUNT

Balance Disburse- Disburse- Balarce
beginning ments from ments to end of
of quarter MEF sub-pro jects quarter

D.

SUB-PROJECT ACCOONTS

Disburse-

mants from

NDF during
quarter

~) Oy N e Ny
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EMPA PROJECT
CORN .
) (Mbi') NDF ACCOUNTS
Beginning End Beginning End Beginning End Expenditure
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\\-—i- —p . \\_—ub —_—
\_, * L
tranaport
costs

Damage

Amount sold

Funds generated
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QUARTZERLY FINANCIAL REPORT

ON PL-480

A. CORN STOCKS

1. Shipments Received

................................

2. Stocks at EMPA Warehouses

! Dli;iifu- Sales
TO FROM
Beginning of Eod of
quarter
guarter (MT) (4T

Central Warehouse . . . . .« . . & « « =

Praia e e e 2 s 4 e m e e e e s s

Santa Cruz e a4 4 4 s & 2 & 4 & = oa =

3, Losses due to spoilage, wastage . . ¢ « + s o o ¢ e e MT




MINISTRY OF BECONCMY AND FINANCE ACCCUNT

1. MEF Account

Balance
beginning

of quarter

Gross receipts

from sale
of corn
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APPENDIX IV

Assessment of Equipwent, Training and
Infrastructure Needs for Grain Storage
in Cape Verde and an Initial

Environmental Examination



ASSESSMENT OF EQUIPMENT, TRAINING AND INFRASTRUCTURE NEEDS
FOR GRAIN STCRAGE IN CAPE VERDE AND
AN INITIAT ENVIRCNMENTAL EXAMINATION

John R. Pedersen
Food and Feed Grain Institute
Kanszas State University
Manhattan, Kansas 66506 USA

I. INTRCDUCTION

4. PURPOSE. Kansas State University was requested through AID/
Washington to prepare a delayed Initial Eavironmental Examinatiorn (IEL)
in conjunction with the PL-480, Title II, Sectior 206 Cape Verde Food
for Develcpment Project and to assess ths equipmwent, training and inira-
structure needs for grain storage 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. Deterpination of needs for ancillsry application and safety
‘equipment in the use of pesticides;

3. Comparison of specifications for all pesticides now in use by
IMPA with USEPA specifications;

i, Assessment of other donor technical assistance related to grain
storage;

5. Determination of the adeguacy of the existing storage infra-
structure, and

.6 Preparation of an IEE, including the risk/benefit snalysis ard
recommendations for additional actions as appropriate,.

C. DURATION OF TDY. Travel was requested as scon as possible for
a two-week visit (maximum) by a Kansas Stzte Uriversity representative,
The visit was accomplished during the period October 2 through 12,
1983 and coincided with that of a PL-480 Food for Development (Title IT,
Section 206) evaluation team.



IT. BACKGRCUND

A. SITUATION. The Cape Verde Food fer Development Program (PL-480,
Titls IT. SBection 2Z06) prepared by AID/AFR/DR October 10, 1981 (Revised
April 13, 1682) represents a signiicant conceptuaal change. Rather than
seeking justification for chronic or annual emergency food requirems=nts,
this proposal zcknowledges Cape Verde's structural deficit in food
production,

The program authorizes the use of revenues from the sale of food
comriodities for multi year planning of selected agricultural and rural
development activities to improve the production, protection and utiliza-
tion of food resources. A small portion of the revenues, decreasing
over time, are to be used to increase the effectiveness of focd distribu-
tion and its availakbtility.

B. GEOGRAPHEY AND CLIMATE OF CAPZ VERDE,

TOPOGRAPEY. The Cape Verde Islands are a grour cof nine islands
(and several islets) located ip the Atlantic Ocean about 350 miles {6060
km) west of mainland Africa betwesn 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
LOO0 square kilometers of land area, spread over s square section of
ocezn reughly 240 km on a side. The islands are traditionally divided
into two grouvs: the northern Ilhas de Barlavento (windward islands:
Santo Antao,Sao Vicente, Saoc Nicolau, Sal and Boa Vista), and the
southern Ilhas de Sotavento {leeward islands: Brava, FPogo, Santiago and
Maic). See Figure 1.

RAINFALL. Cape Verde has an arid c¢limate and is located at the
western edge of the large arid, semi-arid belt which crosses North
Africa. Both the regularity and amount of rainfall at particular loca-
tions on the islands depend sirongly on elevation, Rainfall variability
is relatively high evervwhere (35-67 percent), with the greatest
variability in the lowest most arid reglons. There are no permanent
lakes or streams on the islands.

Most rain fallsg from July to October, whep Soutk Atlantic monsecon
winds dring rainstorms from the west or southwest, During this period,
half the year's rain may occur in a single erratic torrential sterm.
During the remainder of the year, the islands are exposed to the gsnerally
drying effects of the northern tradewinds and the occasional -hot and
dry Harwattan winds from the east. The northeast tradewinds are humid,
however, and condense to form mists from Loo to 4300 meters on the more
nountainous islands.

DEMPERATURES. Tempsratures are moderate throughout the islands
and, like the rains, influenced by elevation. AE Prgia (elevation 23
meters). monthly mean temperatures range from 22°C in February to 27 in
September (See Figure 2). Temperatvres at higher elevations are cceler
by 5.508 per 1000 meters and less variable. At intermedizte elevations
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FIGORE 2

Mean monthly temperatures, Praia
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the annwal range in montgly means is 300. Temperatures throughout the
islagds rarely exceed 3000 or fall below 13°C. The average maximunm is
24.6" and the minimum 16 C.

BINDS AND HUMIDITY. Strong winds and high husnidity are climatie
constants on g1l of the isiands. At Prais, north or north=ast winds
blow 78 percent of the time wita calms only 7 percert of the time. On
Saatiago island humidity is congtantly high. In ten y2ars of observa-
fion st Praia,relative humidity rarely fell helow 55 percert (See
Table 1) (Source: FREIMAN, 1978).

Table 1
RELATIVE HUMIDITY (PERCENT), PRAIA, 1251-1960
Month 10:00 am 2:00 am 10:00 pm
January 61.2 60.9 72.0
Tebruary 551 " 56.4 69,5
March 53%.3 53.3 67.1
hpril 56.2 56,2 70. 4
May 57.5 58.5 71.7
June 59.6 58.7 2.9
July 67.1 67.3 77 %
August 68.7 68.9 78.7
September 0.7 71.0 &1.2
October 68.2 68.6 80.3
Novemher 63.8 64 .0 75.0
Decenmber 63.1 62.6 73,1




C. DEMAND FOR CEIREAL GRAINS AND LEGUMES

The Government of Cape Verde estimated a totzl demani for cereal
grains and legumes at 73,000 MT for 195%2. It seeams reasonable tc assume
that the reguirement for 1983 and subsequent years may be sligatly
higker based on expecTed popualation incresases,

CERFEAL GRAINS. Referring to date supplied to FAO by EMPA and
based on EMPA's 1981 food distribution data and to FAQ's calculstions
based on World Food Programme (WFP) standards, it appezsrs that 65,000
to 66,000 MT of cereal grains (corn, rice and whezat) are requvired to
feed the Cape Verdean population, estimated in 1980 a2t approximately
500,000. Tables & and & reflect the GOCV and FAQ esiimates respectively,

Even though the GOCV and FAO do not
agree on the annual requirements for rice or wheat, the reguirements
for rice or wheat, the requirement for corn and the total of all grainms
required do agree closely. See Tsbles 2 and 3.

Table 2
CAPE VERDE FOOD REQUIREMENTS*
Corn 45,000 MT = 150 kg/capita** i
Wheat 12,000 = 40 "
Rice 8,000 = .27 "
Total 65,000%** = 216.6 0

——— e ke

* Based on EMPA's 1981 food distribution data '
** PBased on estimated 300,000 populaticn
*** 8§ 000 MT beans not included



Table 3 .
TAQ ESTIMATED CAPE VERDE FOOD REQUIREMENT FOR 1G8Z
| Urban and semi- Rural population
urban (popula- (= 190,000)
Food tion (=11C,000) Total
REQUIREMENTS

kg/capita} MT / yearikg/capital MT / year MT/year

Corn 73.0{ 8,030.0{ 155.125f 29,473 | 37,503.75
(55,004, 5)*

Rice 5&.951 0,022.5 - - 6,022.5

Wheat (flour) 54.751 6,022.5 27.375{5,201.25 | 11,223.75

(1k,065.0)**

Total (cereals), 182.5 | 20,075.0 182.5| 34,575.0 | 54,750.0
(65,992.0)***

Peas / Beans 164251 1,806.75 32.85; 6.241.5| 8,048.25

PEAS AND/OR BEANS. The Goverzment 1982 estimates for food include
8,000 MT of heans in addition to that indicated in Teble J. Thie
estimate is very close to that estimated by TAO and shown in Tahle 3.

D. PrODUCTION OF CEREAL GRATNS AND LEGUMES

Rince 196k, drought per1n&q in Cape Verde have severely affecied
the couniry's agricultural productivity. The effects of the drought
have led fo a situation of chronic food deficit. The Cape Verde Tood
for Dewelopment Program proposzl indicated that Cape Verde would sl-
ways experience a deficit in cereal grain producfion. It indlicated
that domestic needs for corn were in the range of 48,000 MT and thkat
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 5.7 per ceunt of the current requirement.

Only 500 MT of the projected need of 8000 MI or 6.3 percent of
beans required were produced in 1981/82.

* 20 % added for diversion to anlmal feed from cachupa
** Wheat grain equivalent
*x% Tnatal adjusted for * znd **


http:8,048.25
http:1,806.75

E. IMPCRTES AND FOCD ATD

It is obvious that Czpe Verde will, of necessity continue to
impoert cereal grains to satisfy tke food needs of the population,
whethar through purchsses or donations in the form of food aid,

Figure 3 (adapted from Arnex 3 of the Cape Verde Focd for Develop-

ment Program proposal) indicates the relationship betueen the estimated
needs, national production, donations and imports for corn and beans
for the years 1977 through 1982. oOn the average hetwesen 25,030 and
40,000 MT of corn have bdeen imported during this six year period.

III. GRAIN STORAGE IN CAPE VERDE
2. EMPRESA PUBLICA DE ABASTECIMENTOS (EBMPA).

EMPA is the Government of Cape Verde orgsnisatiun charged with
the responsibility for importation, storage, wholesaling and somz re-
tailing of staple food commodities. Of these food commodities, corn
comprises the greatest volume.

. In sddition o the above stated functions, EMPA is alsc involved
in revommending wholesaie and retail prices for commodities through
the Minister of Commerce. Prices are ultimately determined hy a
Council of Ministers. Four types of corn (listed below) are commonly
found in the market.

Type Price/kg (1980) Source

Domestic 153-25 Escudos Local production
Ne 1 9.5 rgentina (purchase)
Ne 2 6.5 US PL-480 (grant)
Ne 3 L Furopean (grant)

It should be noted that the price for N2 1 cern is approximately
eaunal to the world price and that NQ Z corn is used primarily for
animal feed.

B. EMPA STORAGE CAPACITY. v mm—es

As of 27 July 1983, DMPA's warehouse type and silo locations and
capacities were reported as in Table 4. With the completion of the
10,000 MT sileé in Praia scheduled for October 1983, EMFA should have
encugh covered storage for virtually the country's anrual reguirements
for corn. Whether or not the location of warehouses is commensurate
with the amovnts of commodities to be distributed was not determined
as a part of this investigation.
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C. TYPES AND CONDITION OF STORAGE FACILITIES.

Because of the relatively short duration of the visit to Carne Veride
it was not possible to visit all of the individual warehouses nor each
of the various types. Observations on construction and conditicns of
type &, type B+B, ar old warehouse and the new port silo at Praia were
made and are briefly described.

1. WAREHOUSE FACILITIES FOR BAG STORAGE

a. TYPE A WARBHQUSE. Two tyre A werehouse wevre examined
at Vila Tarrafal on Santiago Island. 1In general thke warshouses were of
hand construction. Walls and flcors were smocth on ths interior and
the roofs were sound. Windows along the wall-roof juncture were un-
broken and closed. Ventilators near the floor level were crvered with
fine mesh scresn whizh in most cases wes rusted and broken out. This
can be rasmedied by using heavier gauge screen with openings about 1/b
inzh. This type warehouse was also noted at Pedrs Badejo but the two
units there were not inspected. Each of the type A warshouse has an
estimated storage capacity of 250 MT. This type warehouse can provide
adequate storage for protection of food grain commodities. This general
type warshouse is reported on Boa Vista, Main, Sal, Brava znd Sao Nice-
lav. Islande, hut they were rot obs=zrved.

b. TYPE B WAREHOUSE., No type B warehouses were observed
during this visit. They are szid to have a capacity of 800 MT each.

¢. TYPE B+B WAREUHOUSE. Fouwr cof this type warehouse

exist at Praia (Santiago Island) and are szid to have a storage capscity
ol 2.5C0 MT each.’ Two of this tvpe warehouss wer2 examined and FTound
to have smocotl walls aznd relatively smooth concreiz Floors. A few windows
along the wall roof juncture were broken but most were intaect and closed.
Ventilators near the floor level were protected by heavy mesh scresn
(1/4% inch sguare openings) znd removable ventilator zovers. The doors.
2 at esch end of the warehouse in wmost wases had opening at the center
bottom which could =2dmit small rodents, This type warehouse can proviie
adeguate storage protection for food grain commodities.

Type A, B, B+B and newly constructed warehouses at Mindelo (Szo Vi-
cente) and Porto Novo (Santo Antao) account for approximately 52.4 per
cent of EMPA's reported covered storage capacity.

d, ASSORTED OTHER WAREHOUSES. Warehouses in this category
were generally referred to by EMPA technicezl perscnnel as clder ware-
houses. One warehouse in this cstegory was examined at Calheta (San-
tiago). This warehouse was reparted as heving 500 MT storage capacity,
The structure had one doorway which entsared a central section which
was used for sacked corn storage with additional sections at 2ach end
of the central arez. Ore section was-used for storage of vagetalle
0ils, rice znd other food items. The other sectior was very discrganirced
and didan't anpear to be used for fond commodity storage. The eniry door
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Teble 4

E4PRESA PUSLICA DE ABASTECIMENTOS (EMPA) STORAGE CAPACITY AND LOCATION

!Port

Stendard hssorted|Open Tozal |All
Location warehouses ‘ other storage silos covered.storage
Capacity|whses ! storage
NQ [Type {{MT) (MT) (MT) P (MT) | (MT) (MT)
SANTIAGO '
PRATA ' .
Ach. Grande L1Bs+R 10,000 2,020 6,000t 12,0201 18,020
Z.Cais Velho 1,000 2,000:10,000 11,000 13,000
SANTA CATA- !
RINA
Assomada 2,400 ' 2,h00| 2,400
SANTA CRUZ
Pedra Badedo | 2{ & 500 125 | 625 625
TARRAFAL |
Vila Tarra- !
fal 21 A 500 Lco 900 300
Calheta 500 500 500
BOA VISTA
Sal-Rei 11 A 250 100 350 350
MATIO .
Porto Ingles ! 1] & 250 150 Loo Loo
SAL
Palmeira 2 A 500 150 500 650
Espargos 250 250
Foco
S.Filipe 2| = 1,600 380 1, 60C 1,980
Mosteiros 100 100 100
BRAVA 1 A 250 80 220 ' 320 550
(Nova Sintra) :
SU3-TOTAL 13,850 7,125 &,750 10.000' 30.9%5 ! 20 Log
SAO VICEWTE |
MINDELOD i i
Italcabe New 4,300 : b,300§ &,300
CcC-2 * 1,0C0 1,000 1,000
cCc-2 ca%,500 3,500
Alfandega Loo 1.000 Loo|! 1,k40C
7. Cais L.200| &4,200] k&,200
SANTO ANTAO :
Porto Nove -1 {New 3,000 3,000 3,000
Paul 300 300 300
Pta do Sol 300 250 300 550
Janela 100 1Q0 100
S.NICOLAU
Va Ra Bravs 11 a 250 250 250
Tarrafal 1 B 800 , Loo 800 1.200
SUB-TOTAL 10.050 Loo| 5,150; &4,200f 14.650 ] 19,800

GRAND TOTAL 23,900 7,525 13,900] 14,200 45,625] 59.275

* Compartimented. SOTRCE: Adapted from letter - Secretaria de

Estade da Cooperagzo e Planeamento. 27 Julvy 83
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did net fit tizhtly enough to exclude small roderts and was at below
ground level. Round openings along the unper part of the wall for
ventilatior had bars on them but were not protected to axclude hirds
or rain. The conditions of this warehouse would not generally be
considered adequate for proper protection of feoed grain commeditiss,
Facilities in this category comprise sbout 16.5 per cent of EVPA's
reported covered storage capacity.

e, OPaN STORAGE. Hard surfaced areas sre generally
considered to be included in this category of storage. Ztcrage of thie
type sheuld only be consicdered for emergency use since nc protection
from pests or c¢limatic ccnditions is provided. HE{PA reported opsr
storage space for 13.900 MT and in all cases this type scpace was at
lecations where covered storage was also available. .

2. PORT AND QTEER SILOS

a. PRATA PORT SILO. The new port silo at Praia is
scheduled for completicn in late October 1283. The total ccet of +he
project is reported tc de $3,050,250 under an FAO project with services
of experts and consultants. contract for construction, provision of
nen-consumable eguipment and training provided by the Netherliands.

The storage capscity is stated as 10,000 MT {(bulk) with a receiv-
ing capacity of 120 MT per hour and discharge capacity of 60 MT per
hour., Two ssck filling scales are rated at 9 MT per hour each.

Aluminum phosphide fumigant applicators are provided on each of
th2 silo filling conveyers and 2ach sile is equipped with thermo courie
cables to read grain temperatures in siorace. FEach silo can be vent-
ilated by pulling =2ir up through the grain fror four ventilaters ir
the hcpper bottom and exhausted from sne of two fzn systems located
on the bin teop level.

A shipment of 5,000 _ MT of US PL-420 c¢nrn is to be discharged
in bulk a2t th» Praia part silo ir November.

h. MINDEL” PORT SILO. Time did not versmit a visit to
the niln loceted at Mindelo, Sao Vicente. Tt is said tu be =imilzar in
construaction te that heing comnleted in Praia byt of lesser censcity
{4,200 MT). A shipment of 3,600 H¥T of PL-480 corn is to be dis-
charged bulk at the Mindelo silo in November. This will be first U.S.
corn delivered inm bulk to Cape Verde under the PL-4%80 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, Fego in late
1981. These silos were to serve as storage of corn and bean seed in
order to help farmers who do not have enough seed to sow their fields
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when the raing start. The Ministry of Rural Development {MDR) intends
to subseguently build siles on every island for this purpose.

D. STORAGE PRACTICES
1. EMPA WAREHOUSES.

a.STANDARD WAREHQUSES. Visits were made to warehouses
classified in Table ¥ as "standard" warehouses in Tarrafal and Praia,
Santiago. 1In general, bagged corn and cther sacked commodities were
neatly stored on pallets off the fleoor and away from the walls. In
most instances, there was only minor spillage of grain in the stacks
of bags and on the floors. This is consistent with observations re-
rorted by the AID project assistant on z visit to the new warehouse in
Porto Novo, Santo Antao in August 1983.

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

b. ASSORTED OTHZR WAREHOUSES. The only warehouse of
this category was visited at Calheta, Santiago. Storage conditions
at this warehouse were much more congested. While some of the sacked
grains were neatly stored on pallets away from the walls thers was
one stack of bags which had fallen against the wall and some bags were
stacked directly on the floor and against the wall. There was consider-
ably more spillage of grain in the stacks and on thz floor of this ware-
house when compared to the standard warehouses. This was, in part,
due to rodent damaged sacks of corn,

2. EMPA STLOS

The new silo at Praia is Just being completed and will be test run
cn October 20 in preparation for receipt of the first bulk shipment in
November. Grain will be off loaded from the ship at the harbor quay
vsing twe clam-shell units each with m% capacity. QCrain will be
placed in trucks and delivered to the silo receiving hopper (approxi-
mately 300-400 yards from the ship). Grain will he elevated at ths
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 is de-
termined that fumigation is necessary during storage. Grains can be’
turred at the rate of 60 MT per hour.

Each of the 15 silo units (670 MT 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 should be taken immediately to determine
the cause of the temperature 1increase,i.e. insects or molds 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. 4 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 cormn has been reporied received in bulk.

IV. PESTS, CONTROL PRACTICES AND PESTICIDES
4. PESTS
1. INSECTS.

0f 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 grain heavily webbed by moth larval. During a return
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, tlemoth infestation was lighter
but there was an indication that the AID corn had been infested with
Sitaplulus  spp. The corn probably had been fumigated since no liwve
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 species involved. The list is attached as Annex I of this
report.

2. RODENTS

No gross evidency of rodent activity was noted in ths 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. Rodemt chewed kernels of
corn and mouse droppings were also noted in the stack of corn.

3. MOELDS ...

No evidence of molded grains were noted in any of the storage
observed. An unloading repert 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 coatents not altered.

Although the corn delivered under PL-480 Title II is nQ 2 Yellow
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Corn (which indicates a possible 15.5 per cent moisture contents AID
personnel indicate this corn is delivered at 13.5 per cent. When the
corn is stored in sacks under the generally dry arid conditions in
Cape Verde moisture is generally lost from the grain. EMPA personnel
indicated corn moisture contents in storage of 11.0 %o 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 mdasture to the
atmosphrere. If corn is delivered zt moisture conitents 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 bhe dried in the silos.

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

B. PEST CONTROL PRACTICHES, 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 formed. Smoke generated aerosol treatments
have been used to control flying insects in warehouses.

b. FUMIGANT APPLICATION. The S$olid 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 MATERTALS

a., INSECTICIDES. GTZ under its project on yost-harpyest
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 storage of grain. .

A five percent solution of Folithion in &4 has been used as a
surface genereted 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
"Mafu". .

Fenitrothion is not currently registered by USEPA eitheir as a2
general use pesticide or a restricted use pesticide for the freatments
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. GT% has recommended ths use of grain.
Aluminum phosphide, on exposure to moisture in the alr, generates
hydrogen phosphidic gas (=phosphine), an effective and widely used
fumigant for stored product insect control. USEPA has registered
alvminum phosphide under several trade names {including Phostoxin,
Gastoxin, Detra EX-B, etc.) as a restricted use pesticide.
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3. APPLICATIONS AND SAFETY EQIJIPMENT

GT% has provided, as a part of their 1981 project on post-harvest
problems, insecticide and fumigant applications eguipment 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 Praiz and Mindelo silos as well as gas tight
tarpaulins to the EMPA "standard! warehouses.

b. SAFETY EQUIPMENT. Draeéeger or Duer full face gas
masks with chin-type canisters were supplied by GTYZ. The specificity
of the canisters were not confirmed, however, IMPA personnel indicated
they were for phosphine wuse.

¢, EQUIPMENT NEEDS. A1l of the types of egquipment needed
for the applications of pesticides used in the current program werse
availabls. It was impossible to determine whether there were sufficient
quantities of equipment and supplies without conducting an inventory
at all locations. EMP& personnel did indicate that additional tarpau-
lins could be used because they now have to transport them from island
to island occasionally. BSands snakes appeared to be of leocal fabrica-
tion and should not pose a problem.

Exvpendable items such as gas mask canisters cculd be in need, how-
ever, the cenisters and masks must be matched by manufacturer to assure
proper safety in use. Im the U.S. larger canisters than the chin-type
are generally preferred for fumigztion 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 EMPA PERSONNEL
A. REQUIREMENTS FOR TRAINING
1. GTZ TRAINING PROGRAM

Discussion with the Director ofl the Integrated Pest Management
Program in Cape Verde, Ms. Maria Iuisa Lobo, confirmed that GTZ plannad
to conduct a training session for warehouses 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. Lobe
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
Universiiy'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/Praiz 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, ete.}; identification
and bioclogy of pests (insects, molds, rodeants, 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 sclving, demonstration and
field trips.

It is suggested that one person from the EMPA Gabinete Técnico
would be a logical candidate and that an individual from the Minitry of
Rural. Development (MDR) engaged in pest control research at the Saoc
Jorge Center for Agrarian Studies (CAS) be sent to the short 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 needs to be assessed. The possibilicy
of a joint GTZ/XSU training effort should also be considered.

3. QUALIFICATIONS OF EMPA PERSONNEL

In my opinion, the EMPA personnel would benefit from amdditional
technical expertise. The Gabinete Técnico at EMPA seem to be quite
knowledgeable in discussion of grain storage procedures for preserving
guality, however, 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 storase locations, in general., seen
to know the basic stacking and orderlines of commodity storage but
would probably benefit from additional knowledge regarding oest contrel.



¥I. OTHER DONOR TECHNIGAL ASSISTANCE.
A. TFAD Bilo Canstruciibn at Praia -~ 10,000 MT cajécityﬂ

The Netherlands has provided the services of experts and consult-
ants, contracted for coastruction of the silos and prov151on ‘of non-
expendable eqguipment. According to the gemeral contracting supervisor
J.J. Ferrandis training has been provided in Portugal for mechanical
and electrical personnel at the silos. The head of the Gabinete Tecnico
- EMPA indicated one person from his group would be given respon51b111ty
for pest control in the siles.

This project was €arted in 1982 with funds prov1ded and disbursed
in 1982 of %1, '768 725, Total funds for the project scheduled for com-
pletion in October ‘1983J were $3,050,250.

The silo facility is described in greater detail on earlier part
of this report II.C.2.a Pra;a port silo.

B. GTZ 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. INTTIAT ENVIRONMENTAIL EXAMINATION - CAPE VERDE
PL-480, TITLE II, SECTION 206 FOOD FOR DEVELOPMENT PROGRAM

On the basis of observations and information gathered iuring this

and is dizscuscsed in itemBAof the evaluation document. -~ -

The preparation of this document is somewhat complicated in that
the pesticides used are being supplied and recommended by another donor
GT2 (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 - USAID, GTZ and the Government of Cape Verde.



