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I. DESCRIPTION OF THE PROJECT

A. PROJECT PROFILE

The Mandara Mountains Water Resources project will consist of the con-
struction of 35 water catchment dams in the Mandara Mountains region of North
Careroon (see Map 1).

The purpose of the project is to incrLase the availability of drinking
water during tile ninexonth long dry season when surface water supplies and
nearby wells dry up. During the latter part of tile dry season women are
walking seven to ten kilometers one way to collect water for their families'
needs. Temperatures reach a maximum of llO°F. during this period.

The dams will be gravity over-spill structures of rubble filled concrete.
Their height will range from 4.5m to lO and they will have a storage capacity
ranging from 18,000m3 to 108,000m3 . The basic width would be equal to the
height of the dam and both tile upstream and downstream faces of the dam will be
sloped. An additional concrete lip will be constructed on the downstream
slope of the dam to lead over-flowing water or seepage away from tile dam.
One or two water distribution points (these water poIntuz will look like wells)
will be built downstream of each dam. The water points will be connected to
tile reservoir by pipes. Wat,!r will be filtered between the reservoir and
water point. Water levels In the retiervoir and water point will be equal.
Thornbuszhes and/or cacti will be planted above tile w'pner reachesl of the reser-
voir high water mark to prevent people and animal, from entering the water.

Construction of the dams would be undertaken over a four year per!od
with four damn being contitructed during the firsit construction year and 31
dams being constructedl during the following three years. The firtit project
year would be devoted to logistic. Tile damn will be constructed by four
construction teams. FAch team will consist of an engineer, a supervirsory
staff, skilled laborers, and unskilled laborers. The source of the unskilled
labor would be from the people in tile area to be serve by the dam. Tile
oupervisory engineersi would be from a general engineering construction firm,
experienced tit construction in this type of region, that will obtain the
engineering contract under normal AID contracting procedutre.

There fii a nmall dam at DJingliya which was bo lt by ;ente Hural during
tile past four years. It liars t rved tin n prototype for tilt membera of tile
design team and hat g iven the Hins ion hida a on wayn to proceed with the pro-
ject. The D)ingllya dam'n dowttr -am fact fi derinoAl in the form of t
itaircnarae. During the rattuy neaanon, thi r luits provel to he an excell nt
breedi ng plac for black f(1tr.. Tht projct will annint In the engineerlng
redetign of thit dam to minini tie negat lye health implivatitions of It.
Thin will Include- the otling of til dowi'trram dam farc, the cotntruct Ion
of a concrete i tp tit tit, dowontream bast, to lead rtis-off water further away
from tihe silt,, and construction of a culvert under th road. The road to
1Om downtream of the dam and han blockt-I tile run-off water from tie dam,
which uits retulted In a mnrnhy area botwecl the dam anti tit road during the
ritlny rica rion.
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Two community development agents will work with each construction team.
One will be responsible for arranging for people to work at the dam site.
The other will begin a program of health education activities. This will
be an importan. component of the project. During tl.e project it will be
necessary to collect health statistics from the 23 hospitals and dispensaries
in the project area (see Maap 2). Baseliae health statistics have been
collected and are part of the environmental health report. Health education
activities in the areas of the dam sites will include the planting of the
thornbush and/or cacti barriers to the reservoirs, the construction of pit
latrines downstream of the dam sites, and discussions of the relationships
between health and water. There are three dams In the project area--two at
Mokolo and one at Djingliya. An additional 45 dams will be constructed in
the next five years (10 by the World Bank and 35 by AID). The finished dams
will be visited semi-annually to inspect for entomological samples, aquatic
growth, standing puddles of water downstream of the dam, the thornbush and
cactus barriers, and the use of the water by the residents of the area.
The community development agents will be assisted by Peace Corps volunteers
with public health backgrounds. These monitor ing/educat ion activities
will go on throughout the year. There will also be at least two visits per
year by the staff of the Ministry of Health and the University Center for
the Health Sciences (CUSS) to Inspect the dams and health care facilities
in the area.

In addition to these health activities, there will be nutrition surveil-
lance activitiet. The National Nutrition Survey, prepared by UCLA in
September 1078, indicated -iome deficiencies in the project area. A sample
of 1,000-2,O0 children up to age five will be surveyed. Dispensary per-
sonnel, the comlmunity development agents and Peace Corps volunteers will be
trained to admini.ter two te.ts. One tent will utilize paper arm bands to
meanure arm circumference and will give an indication of nutrition variations.
The other terit will utilize temperature ,itripis that are applied to a child's
forehead and the results will provide an index of acute infection. Personnel
from the Ministry of Health and CUSS who participated in Cameroon's nutrition
survey will train the afortmentioned persionnel. The results of the nutrition
sirveillance will he analyzed in relation to the national data now available
and provide ba, elint data to complementary activitles that may be undertaken
in the area.

B. PRO.IjCT hIA(:K(;ROhNDj

The, mountainsi of the region rlne to a height of 1400m and are formed
from old pr.-cambran rocks of the basement complex. eo logically ,hay
aro Igneoui g ran iter or metamorphic anatoxIteui and gnt -isen. The proposed
dam stitets are located oi thee formations which will provide exct llent con-
struction mat,.rIal ani io nd foindat ions. Thv proj-ct arei. li locnted in
one of tie tiotat dvinie ly pioptiIl,.atd d pirtm,.tr a in Came roon..! and luill a

it 1t department ol argo -Wairdala hasi 69.6 Inhalitanta per km 2 compared to
an average den:sity in (.amvroon of 16.5 inhabita nts per km2 . In tiome pnrtn
of the doptirtm'nt the dennity in much I igher. For example, in Magoumnz,
north of KM)klo, the dontity In 245 inhabitantn por km2 .
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population of 496,000 with 98 percent of the people living in the rural
areas. The region has a short rainy season of three to four months, from
June to August, followed by a long dry season. Agricultural activities
(millet, sorghum, and peanuts) are carried out during the rainy season.
It is one of the poorest areas of Cameroon with per capita incomes of $18
annually (not including a value fcr subsistence agricultural production).
The region is further characterized by low school attendance rates and, as
a result, low literacy rates. The people of the area represent 27 ethnic
groups and six languages are spoken in the region.

The Cameroonian Government has undertaken two major studies uf the
problem of water in the North. The first was a UNDP-sponsored study entitled
Ground Water Investigations and Pilot Development in North Cameroon. Due to
the geologic characteristics of the Mandara Mountains, the report recommended
that small water catchment dams be constructed to provide a source of drink-
ing water. The Government of Cameroon then commissioned the Societe
Grenobloise des Etudes d'Amenagements Hydraulique (SOGREAH) to undertake a
survey of possible dam sites in the Mandara region and to assess the engineer-
ing feasibility of constructing small dams. SOGREAH prepared a study entitled
Inventory of Dam Sites in the Mandara Mountains. Out of 151 sites studied,
57 water catcl-nent dams were recommiended for construction. The Government
requested donor assistance to finance the project.

The World Bank, through its Fonds Special d'Actions Rurales (FSAR)
project, has agreed to finance 10 of the dams in the Mora-Meri area. The
cost of this FSAR sub-project is $2.03 million with the World Bank financing
55 percent of the cost and the Cameroonian Government financing the remain-
ing 45 percent. Tile World Bank project engineer arrived in North Cameroon
in March 1978 and construction is scheduled to commence in October 1978.
Two dams are expected to be completed during the 1978-1979 dry season.

USAID/Yaounde forwarded the Project Identification Document (PID) to
Washington in December 1976. The PID approval cable was received in May
1977 (see Annex A, State 088518). Although the Cameroonian Government had
sponsored two major engineering studiei and the World Bank approved the
small dam sub-project based on the engineering studies, AID/W and the Mission
considered it appropriate to undertake additional studies of the sociological,
environmental health, and economic aspects of the project. These studies
were accomplished during the period October 1977 to July 1978 and include:

1. Sociological
"People and Water", M. Fikry and F. Tchala-Abina.

2. Environmental Health
"Tle Potential Health Impact of the Construction of Fifty-Seven
Dams in the Mandara Mountains", S. Ekobo, D. Palmer and C. Ripart.
"An Entomological Study", M. Ali, P. Enyong, S. Ekobo, D. Palmer,
and C. Ripert.

3. Economic Baseline
"Economic Survey Intended for the Small Dams Project in the Mandara
Mountains Region", Bureau d'Etudes pour le Developpement Integre
(BED) I).
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Engineers from REDSO/WA in Abidjan have been involved in all stages of the
project design process and have made four trips to the project area during
the period August 1977 to July 1978.

Most importantly, of course, has been the involvement of the Cameroon-
ians in tile project design process. The project has been discussed with
the people to be served by the dams, traditional leaders, and government
officials at the departmental, provincial and national levels. The final
project design incorporates their recommendations and has been reviewed in
summary form.

C. PROJECT BENEFICIARIES

The direct project beneficiaries will be the 13,000 families, or
approximately 65,000 people, living in the areas to be served by the small
dams.

Most family members collect water, although the ultimate use of the
water generally determines which sex obtains it. Women collect water for
tile family's use and to water their livestock. Men collect water for build-
ing construction (homes are made of mud), blacksmith activities and pottery
making. Water is collected by women twice a day during the rainy season
and at relatively close distances to their homcs. During the dry season,
water is collected up to four times daily and at increasing distances of up
to 10 kilometers in one direction. At this time of the year, women spend
four to eight hours daily walking to a water source. For the people being
served by the dam, the time spent in collecting water should be halved.

The users of the dam at Djingliya were surveyed during the period
January 23 - January 29, 1978. An average of 1,007 people came to the dam
for water each day. Women and girls comprised 79 percent of the users and
men and boys make up the remaining 21 percent. It is assumed that usage of
the dam increases at the latter part of the dry season, i.e., the months of
March, April and May.

D. COMPLEMENTARY ACTIVITIES

The purpose of the project is: To insure a source of year-round water
supplies as a prerequisite for complementary development projects.

A number of stggestions have been made by Cameroonian officials and
members of the design team for possible complementary projects in the region.
As a result of his review of the project design studies, t', Minister of
Economic Affairs and Planning requested USAID/Yaounde asaincance to prepare
an integrated rural development plan for the Mindara mountains region. This
request was made in his letter of 28 June 1918 and reconfirmed in his letter
of 1 August 1978. A team travelled to North Cameroon to discuss the proposal
with departmental and provincial representatives August 17 to 23. Team
members included representatives from the Ministry of Economic Affairs Ind
Planning, USAID/Yaounde, Peace Corpa/Cameroon, and CARE/Cameroon. A number
of possible activities were discussed as being appropriate for the region.



-7-

These include:

1. Wells:

This activity would include the refurbishment of existing wells
and digging new wells in locations that would complement tile Mandara
Mountains Water Resources project. Ic is likely that the wells would be
covered and a simple handpump would be installed. The Private Voluntary
Organization, CARE, has expressed an interest in implementing this project.
The Mandara Area Wells project 631-0025 is included in USAID/Yaounde's
FY 1980 Annual Budget Submission.

2. Fish:

A great deal of interest has been shown in the possibility of
the intensive cultivatlon of fish in tile dams' reservoirs. A fish cultiva-
tion feasibility study will be undertaken in October 1978. Particular
attention will be given to fish as a predator to the host anail for
schistosomiasis and the relationship between water quality and fish produc-
t ion.

3. Roads:

The region's roads are often impassable during the rainy season
because of tile inundation of the fords that croon tile rivers. As a result,
during the rainy season there is very little traffic because of the un-
certainty of reaching a destination. This is a problem for vehicular and
pedestrian traffic. The Minister of Economic Affairn and Planning has re-
quested the Ministry of Equipment to develop the terms of reference for an
engineering study of tile region'ts river crossings. The Minister will also
identify a civil engineer to undertake the titudy.

4. Reforestation:

Much of the area in without any kind of tree cover. Such an
activity could include the planting of fruit trees and trees that could be
used for firewood. Tle Minititry of Agriculture lan Identified a forestry
expert familiar with the special needs of the North to develop a p1. for
such a project. In ad'lition to thisi tie Mitsion would like to examine alter-
native energy sourcen that could be utned by tie villagers. The Center for
Energy Research (CR') in Cameroon hat expretased an Interest in undertaking
a pilot project in the area to test alternative energy sourcen.

5. Trailninp:

A new Center for Training Farm Families will be conntructed in
Gutele in 1979 (Project 631-0002). It could be an appropriate place to
establish a serien of nhort term training programs for the rural animateurn
of the region.



--

Other more general suggestions were made to increase the productivity
of the terraced agriculture practiced in the area and to improve animal
husbandry practicea.

The Miniater of Economic Affairs and Planning waa briefed on these
posibilit ie- after the team', return to Yaunde. Any additional planning
for a .M1ndara Area Integrated Development plan will be done in coordination
with the World Bank':s Integrated rural dev,'lopxent plan that is being pro-
posed for North Cameroon.

At the time of the PID submission for this project it was hoped that
the project could act as a catalyst for other development activities. This
appears already to have been the case.



II. PROJECT ANALYSES

A. ECONOMIC ANALYSIS

The project design is twofold: f iratly to serve imoediate baiuc needs
rather than, from the onset, to generate income from productlon increases
and, secondly, to prepare basic infrasutructure--water being the most important
scarce resource In tile area--to rtiable tile .lnd4ra region to grow in aself,
sustalned b,l~ii. Both a.pectis present enormoun difficultien In evaluating
economic e.nr fiti with conventilonal analytlcal tool:.

Two approach:i have been taken: fCirntly, a coit-e ffCet ivene ,11 aroach
to allow tile revIewer to ob;aiEn ,n idea of the cfficlency of ut Ing .acli
daman and ret.iervoirs; all tilt meari of carryig out the project purponc. Tile
second approach wa.; th-- more trId itional listlng of bet'ciltsi and Costs of
tile imnrd bite project. Ali %.Ill be d iscunitcd below, neither provesl totally
satitsfactory, ilnce it broader view of the role of water renourcen utill-ation
In the reg ion Mutit he taken to appreciate the value of enuch I% project.

Table 1 1l an Illuotrative example o tilt cort of water per cubic
meter over a 20 year period. The total canit of tl,. project and follow-on
= itelnatet, cotits, on a cu.ulatEve balrn, t*I divided Into tile total water
available through the project, on a cumulati ve banin. An expectmi the firat
ye-ars of the proje ct -ihow a high coat of w.Ater per cubic -tet r. Att er
thirteen yearta tilt coat of w ter Ili $1.00 per Ma Mitt a1ttr twenty year a Ita
cot tu 5.6S,. lor tile aL- of cvzparIon, tilt- price of water In Camn-ronont
C ap ita l, Yioudt I* ± 5.4 per tu (for tile rcader unfamiliar with amvroon,
Yaoutrde Eiu locattrd In the noutht-rn rain fort.t; there In ito lat'k of w tvr).
An the water requirte4rntri of the .druiara regiosni tre far dlitcrrtnt irot the
water ne-dri of Yaounde, tio att cpt in made to maintain that price In thin
cane nrcear.arly repretrtit t .ar In: 1 uttility. or retlatlve ncarcIty. Tabl e
doers flnd i tt tile coat efci r ent y ot tEie projetct , ver 4 2( yrnar perlod.

A maJor h:tiit lt of the proj ect will be i the I e ',N a.'lvc It, the
taais of t(o I!ec t Izg water. A it=u.uary at thue t .iru rt.1V ,n a daily baats
Is nihoyi below. )

Dioltnt-ce trom DRm 0 to 2.! . n 2.6 to '.0 Wz
Number o ,Atzi-i 19,000 I ,000
Hloura rnv-d daily . o.O

Totatl hourri navd tally , 0() 22,000
Work dayo n4vrtl daily (14 lourn j .93I 2, 750

pr ork dj)

1'! "Tho nutber of winmte: Inivo lv il Is ar rylnig wvatar wan c aliul atgu on th
bahin of l.'j wmurii per lamlly isivolvrl In% t1it tank. Tihe hilura *otiVe
daiily In Ia-cIar Iii a dry ncsi rln 4vcrage. of four tr Ipn per £ tiy par
fatlly. The wom e bv livg , lonrr to tihe dam alto till nave tMore tItuo
oach day atnctic they li t liehr p hIt t ie moullti at1 l 11( had farItbr
to go to lowor lvola f(or water. It
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TABLE 1

COST OF WATER PER CUBIC MHETER DURING 20 YEAR PERIOD

W4t er TOTAL Cost

YEAR Avstl4ble AIl) CAMIROO! WOR) BANK COSTS Pe 5

(Cu.I1dtivtv Coust Cobti Co~tti (Cumulative m

'000 j) ('000) ($'000) (0'000) $'000) ($)

1978 62 549 611

1979 67 941 323 210 2,085 31.12

1980 289 1,224 565 186 4,060 14.05

1981 822 1,379 672 188 6,299 7.66

198! 1,.577 1.507 452 8.258 5.24

1983 2,676 1,605 525 10,388 3.88

198" 3,673 22 10,410 2.83

1985 4,670 30 10,440 2.24

1986 5,667 30 10,470 1.85

1907 6,64. 30 10,500 1.58

1988 7,661 30 !0,510 1.37

1989 8,658 30 10,560 1.'02

1990 9,655 30 10,59)0 1.10

1991 1O.051 30 10,62o 1.00

1992 11,649 30 10,65c0 .91

199$ 1:,61 30 10.60 .84

19914 1).64 30 10.71r) .79

1995 1-1,640 30 10.740 .73

1996 1,37 30 10,770 .69

1997 14,634 30 10,800 .65
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A total of 8,688 work-days will be saved by 30,000 women drawing water from
the reservoirs' water points each day. As a measure of the time women spend
carrying water and tile pervasiveness of this activity, after only 48 days
of the full furctioning of the 45 dqms the women will have saved the equiva-
lent of all of the unskilled labor I / that was utilized to construct the dams.

Many of the women intervici,ed during the course of tha project's design
stated that any decrease in time spent carrying water would be welcome leisure
time t, spend with their families. They felt that more time spent in their
families' compound would decrease family tensions during the dry season.

Agricultural production may increase, to some degree, in the areas near
the dams. The seepage of water from tile dam, a normal situation, will re-
sult in some vegetable crops being grown during the dry sea.,on. (Ti,&3
activity must be controlled as much as possible, to prevent itanding water
which could have an adverse health effect). Women that live particularly
close to a dam site will carry some water to irrigate small vegetable gardens
near their homes. The projected usage of water for a family iitcludes
sufficient water for a family's livestock. The people of the region do plant
a dry sea;on crop of millet in October/November. In some areas women may
devote more time to this dry season crop.

Non-agricultural acttivities may increa-ze with more discretionary time
available to tht women. Women are Involved in basket weaving and pottery
making as- well as blacksmithing activities--whilch includes the making of
tools and speclalty itcm: such as tobacco holder;.. Hany of the women felt
they could Increase time spent in child care activities.

There will be health benefit.s an a result of the project through the
Improvement in the quality of water. This, of coursie, will be clouely
monitorevd. Al Increa:;e In the amount of water available will be hygienically
benef icial al,;o. During the dusty dry season with temperatures ranging above
bOcu. ,ny p~r.to1:i bttlie or washd clothes as infrequently as once a month
be u!v~l a of I lack ot water.

A.s pr iviou :ly :iuggented, tile dynamicti of the project art not actually
captured by eilther of tit- two .approaches . Wa*,er resaources management in
viewed a.i tlie keynt one upon which .any future proJectsl almed at ,tiking the
regIlon grow III ;% slf-rustaItid manner muit he 1W bit. Thun, ,I more Inte-
grated akpproacli i.s s!uggrntvd, w it" water supply ai one dincrete aipect:
full ec:ononic Impact ol th, water r(,sourceti project will be felt tlrough
complemntAry prol,.ct.s. '1'%, majotr one. which iare currently tinderr contldera-
t ion Ic Iudo, I I htrttr I :i amnd rrbIoritat Ion.

b),vvlopmnnt o t a I . .hir . , 1414 lvIt., lit onju ct, Ion with th r es rvo Ira
Miuldl I ncr...a th lt- I ve I o lIv I I- u lhrm .li InproveI ,nd1d divertIll Ied dlt.tn,
thaereby h-aylln. an lImpact mn nu1trIt loll and healthi. Thil, pot 'nt 1:1 reforc'ntat ion
proltct would iaye two A Ip,.tti: lire wmid and firuit trtre . 'llh soil down-
utream oi the dam will conl ! .i In mor, so I!.tur ti r e,ult of tii' dain inld be

Jf ciitnstru!t, fin laorvr porters and loadrs will r-qu Ire approximittely
410.000 work tayn to ,oiintruct tile dtlm,. (I work (lay - HI work hourn).
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able to support tree growth. A firewood activity would further reduce

the time spent by women in gathering firewood allowing them additional
options for their time. Fruit trees would provide additional foodstuffs
to the diet thereby having a nutritional and health impact. Excess fruit

could also be sold providing an additional income source.

There are short-term benefits that will result from the project, i.e.,
the payments the people will receive for their labor at the dam sites. Some
of this income will be used for prosaic expenditures such as taxes. Medicines,
school fees, beer and one-way bus tickets out of the region will also claim
some of the money. Although women will participate in the dam construction
activities many indicated that they would set-up food stands near the work
sites to sell to the construction workers.

The lack of water in the region requires that a great deal of time
and effor be expended to collect it during the dry season. The time spent
on this activity prohibits the ability to devote time to other activities.
The project should minimize this constraint. Peak agricultural labor
activities occur during the rainy season. The project will allow more free
time during the dry season--a period of limited agricultural activity. The
project and its potential complementary activities are primarily dry season
activities which will aliow for the opportunity to increase labor produc-
tivity during this period.

B. SOCIAL SOUNDNESS ANALYSIS

Technical engineering studies had been done for the project prior to
AID's involvement in .t. Though the construction of the small dams was
technically feasible, one aspect of the project was not known: did the
people of the region consider the dams important? The conclusion of the
sociological -,tudy was that the impact of the dams will be of immediate
significant benefit to women, the main beneficiar-les, and their families.

There are 27 ethnic groups in the region. For the purposes of the
analysis dam sites were studied in relation to seven of the groups as
follows:

:4AFA -------- 8 dam sites BANA ------- 2 dam sites
KAPSIKI ------ 3 dam sites MADA ------- 1 1 dam site
MOFU -------- 3 dam sites PODOKWO-1. dam site
IIIDE-NGOSSI--2 d.un sites

The sociological study was desigred to determine:

the practices used by the people to collect water, division
of labor in this collection, the tiers of the water, and the
degree! of knowledge of the relationship of water to health;

-- the need for new water sources;
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the communal activities of the peopl.- that could be applied to
the construction of the dams; and

the social impact of the dams, including land tenure, religious
activities and relocation.

Current practices

During the rainy season water is generally available close to a family's
housing compound (sare). As the dry season progresses, the village water
sources begin to dry up which forces the residents to travel further from
their sares to obtain water. In some areas it may be necessary to walk up
to ten kilometers to obtain water. In the latter part of Lhe dry season,
in addition to long walks to a water source, it is necessary to dig deeply
into a riverbed and wait, sometimes overnight, for the water to seep into
the hole in sufficient quantity to fill a jug.

The collection of water for a family's use is the woman's responsibility.
This practice begins early in a girl's life as three-year-olds, with small
jars balanced on their heads, follow their mothers to the water source. The
collection of water for livestock, construction, pottery, and blacksmith
activities are shared, to some extent, by men and women. Water is generally
collected twice a day during the rainy season and four times a day during the
dry season. The increase of trips is due to the need to bring water to the
livestock. The special needs of blacksmiths and potters for water require
up to seven daily trips for water.

There appears to be little understanding of the relationship between
water and health. Some groups do make a point of collecting water from a
well rather than directly from a flowing river although others take whatever
water is available. Health campaigns which have emphasized the utilization
of a disinfectant in drinking water have not been successful. Animals use
the same water holes as the people do.

Need for water

Water is of course necessary. The sociological study, and subsequent
field visits, did enable the Mission to eliminate some sites from the original
list of proposed sites. In some cases, people had left the area of the
proposed lam (probably, in part, precisely because of lack of water). At
other sites, it was learned that wells in the village did contain water
throughout the year. This obviated the need for a dam but those dam sites
that were eliminated will be considered for new or refurbished wells under
the Mandara Area Wells project.

Communal Activities

There have been isolated examples of the people of the region construct-
ing a well or, in one case, a small dam. Residents also assist each other
at harvest time and when building a house. The departmental government
sponsors projects to build or repair schools and other government buildings
and to maintain roads. Voluntary unpaid labor in used.
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The conclusion of the report was that local participation, on a paid
basis, would not pose any problems in the construction of the dams.

Social Impact

The reservoirs created by the dams will inundate some terraced agri-
cultural lands. The land tenure system is sufficiently flexible to allow
a farmer to obtain replacement lands. Not one example was sited of any
significant land shortage at the dam sites visited. Each family also has
several fields in different locations so that no one family would have all
their fields inundated. The people interviewed did state the individual
could solve the problem and there was not a need for governmental adminis-
trative intervention.

While no major problems are foreseen in replacing lands inundated by
the reservoirs, the inclusion of an additional area enclos.d by the thorn-
bush/cacti barrier could be a problem if the barrier is more than 30 meters
above the reservoir's high water mark. The placement of this barrier will
be done in a way that balances preventive health measures and village land
requirements.

One proposed dam site happened to be at the location of a traditional
altar (site No. 14). In this case, the dam can be moved a few meters upstream
and has been approved by the people.

The recommendations made in this analysis are summarized below and are
followed by comments on their utilization.

Wells could be used to complement the dams. The Mandara Area
Wells project will address this need for complementarity.

Wells with a filtrciig system should be linked to the reservoir.
Water will not be obtained directly from reservoir but through
water points connected to the reservoir. The water will pass
through a filtering system. This r commendation has been made
by the Minister of Economic Affairs and Planning, the environ-
mental health team, and the REDSO/WA engineering advisor.

Metal buckets should be attached to well with nylon cord for
cleanliness and longevity of the well. This will not appreciably
improve the cleanliuess or longevity of the wells. It is, how-
ever, planned to cover the wells and install a handpump.

A thornbush barrier should be placed around the reservoir. This
is part of the project. This recommendation was also made by
the environmental health team.

Dam construction should start in the area between Mokolo and Mer.
This is in accordance with the recommendation madt. by the Prefect
of Margui-Wandala. The four dams planned for initi. 1 construction
will also serve as training for the construction teams. The
choice of location will be made by the chief engineer and will
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likely be in a central, easily accessible area, such as Mokolo
and Meri.

As some sites were recommended for elimination, all sites should
be visited. All other sites were visited by USAID/Yaounde staff
and a representative of the Community Development department.
Additional sites were eliminated.

Villager participation in the construction of the dams should be
paid and be done during the dry season. The villagers will be
paid and the bulk of the construction will, of necessity, be done
during the dry season. Commuaity development activities and
some site and material preparation can be done during the rainy
season.

Construction laborers should come from the area being served by
the dam. All of the unskilled labor will come from the area
and all skilled laborers will come from Margui-Wandala.

A paid watchman should be hired to perform routine cleaning of
the dams and wells. This will be considered during the life of
the project. However, there are no guardians at the Mokolo and
Djingliya dams. Since the wells will be covered there will be
no cleaning required. There has been no aquatic growth in the
two dams so that there w y not be much of o maintenance problem.
The planned commrunity development activities will create, it is
anticipated, a community sense of standards to be maintained with
regard to the dam.

The Rural Works Department (Genie Rural) should be upgraded.
Agreed. The Rural Works Department will be assisting with the
World Bank funded project; however, the department does not have
the engineering resources to assist with this project on a
full-time basis. Rural Works engineers will assist with the
periodic inspection of dams during and after construction.

-Health campaigns should be organized. A health education and
monitoring component is part of the project.

A fish culture activity should be considered. A feasibility
study of fish culture will be done in October 1978.

A continuous monitoring assesament shculd be undertaken. It is
part of the project.

Several suggestion; were made regarding the elimination or relocation of
dam sites. Three sites were elimiated because government refsettlement
efforts had taken effect and the people Ihad left the area. A new, 5 million
cubic meter capacity dam it; being built north of Mokolo to tierve the water
needs of that town. It will Inundate one site and the reservoir will border
another site. Four sites were recommended for relocation: two of them will
be relocated and the other two can not be relocated and will be eliminated.
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Therefore, based on the sociological report seven sites were eliminated.
Other field investigations resulted in the elimination of five additional
sites. All of the sites that were eliminated will be considered as first
priority considerations for the Mandara Area Wells project.

C. TECHNICAL FEASIBILITY

At the request of the Cameroonian Government, the UNDP funded a survey
of water sources in North Cameroon. The study was undertaken by the Italian
firm, Hydrogeo, and its report, Groundwater Investigations and Pilot Develop-
ment in North Cameroon, was published in 1975. The purpose of the study was
to identify water sources for the towns and villages and for irrigated
agricultural development. The intention was to utilize wells to make water
available to the residents. The study area included the Mandara mountains
region.

The report concluded that, in relation to the Mandara region, "the
alluvial deposits are confined to the filling of small depressions of the
bedrock and are too thin to store apprecicble amounts of water and to solve
the problems of these areas." In the technical annexes to the report each
site surveyed is described. The following are conclusions regarding water
sources in the region.

Mokolo West "Complete solution of the water problem...will be
utilization of run-off water through the construc-
tion of dams."

Mandaka "scarce possibility of discovering water"

Tsanaga "water potential...is quite modest"

Mokolo East "slight thickness of the altered zone leads one to
conclude that its water resources are equally scarce."

Zamay "water problem should be solved bv utilization of the
surface flow...through dams."

Mousgoy "prospects of finding water resources are slight"

In order to provide water to the people of the Mindara region a massive
wells digging program wan not the answer. The Cameroonian Government con-
tracted with SO;REAJI to undertake a studyl / of possible dam sites in the
region. Using aerial photographs SOGREAI identified 151 potential sites.
Each site was visited to determine its technical feasibility and preliminary
designs for the dams were made. Based upon the following criteria, 57 sites
were selected an being the most suit;ble for construction.

1/ The two studies cont a total of approximately $750,000.
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-- the number of households served by the reservoir;

-- the cost per cubic meter of potable water;

-- the geographic relationship of the dam sites;

-- the distance that construction materials would have to be carried.

SOGREAH prepared its study cntitled Inventory of Dam Sites in the Mandara
Mountains detailing the 151 sites.

The SOGREAl report has been the basic document used by thti design team.
General engineering advisors from REDSO/WA have evaluated it. They have
concluded that it contains "a very complete estimate of cost of construc-
tion," and that its "presented methodology is sou-'." One-third (15) of
the sites were visited by a REDSO/WA engineer in becember 1977, rebruary 1978
and July 1978 and it was concluded that the report did describe the sites
accurately. Foundations were checked and all sites are located on bedrock
and each site has sufficient rock for construction. An engineering equipment
specialist prepared the equipment list and budget (see Annex B-l).

The dams will be constructed of rubble masonry varying from 4.5m to 10m
in height and froa 30m to 102m in crest length.- The volume of masonry user:
to construct the dams will range from 380 mJ to 2390 m3 with an average of
989 m3. Where necessary, two meter deep cutoff wells one meter wide would
be constructed in the foundation's upstream and downstream. Rather extensive
dental concrete may be necessary, depending on characteristics of each loca-
tion. The reservoir capacities will vary from 18,000 m3 to 108,000 m3 .
The amount of accumulated sediment in each reservoir after 30 years is pro-
jected to range from 50 m3 to 27,300 m3. After 30 years the accumulated
sediment will represent four percent of the volume of the reservoir. (See
Annex B-2, Tables 4-9 for general characteristics of each dam site.)

The climate of the area is tropical characterized by distinct wet and
dry seasons. The wet season is from Jtne to September while practically no
rain falls from October to May. Annual average rainfall at Mokolo is 960 mm
and at Mora it is 810 mm with little interannual variability. The annual
mean temperature at Mokolo in 790 F. with a maximum of 1100 F. in April.
Evaporation (Colorado pan) at Mokolo Is of the order of 2,750 mm representing
some 2,000 mm per year from a free water surface.

The hydrology was .itudled by the National Office for Sclentific Research
(ORSTOM) between 1955 and 1971. The runoff coefficient for the catchment
areas concerned by the project In 0.31 and 95 percent of the runoff occurs in
July, August and September. The s;pecific discharge estimated for the ten
year flood in at; follows:

1/ It will be particularly Important that the proper proportiona of
cement. sand, gravel and water be ued at nill timen during the con-
atruct ion proc't us.
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D. ADMINISTRATIVE FEASIBILITY

The line organization of the project will consist of a chief engineer
who will supervise four construction teams. Each construction team will be
headed by an engineer who will direct the activities of skilled and unskilled
laborers. Staff positions will include community development agents and
the personnel at the maintenance facility, the storage facility and the cler-
ical office. The chief engineer will report to and be responsible to the
Provincial Development Agent (PDA). The PDA is the Ministry of Economic
Affairs and Planning's representative to the department of Margui-Wandala.
Additional personnel will be assigned to the PDA's office to administer the
project and to assist in the planning of an integrated rural development
project. It is the Minister's intention that this unit evolve into a
Mandara Regional Development Authority.

This organizational structure will be new and, of course, untested.
This type of structure was, however, suggested by Cameroonian government
officials and it has the approval of officials at the local, provincial and
national level. The Mission is pleased this coordinating development author-
ity has been proposed for the region as it is one of the most populous and
poorest rural regions in Cameroon. One can not expect all things of it at
once but it has the potential of evolving into a planning and implementing
authority.

As previously stated, the World Bank is funding 10 of the dams. This
is one of five sub-projects in the Bank's Fonds Special d'Actions Rurales
project. The components to this project, in addition to the dams, are:
bottomland development, market gardening, stall fattening and village wells.
Project activities will be undertaken throughout the northernmost departments
of North Cameroon. The FSAR project has been attached to the rural credit
institution, FONADER. There is a director of the FSAR project in Yaounde
and a project director in Maroua. The director of the dams sub-project, an
engineer, is also located in Maroua. All aspects of the project design have
been coordinated with the FSAR staff and AID and the World Bank have jointly
funded the health studies. Activities will continue to be coordinated during
the life of the project.

The tecinical assistance component of the project provides for five
engineers: one chief engineer and four engineers to lead each constrtcLlon
team. The project budget provides for U.S;.-level salaries (one FSR-3 and
four FSR-5s) and related benefits. In addition there is a 100 percent over-
head allowance. The Mission requests that construction firms located in
Cameroon, providing they meet pre-qunlificatlon criteria, have the opportunity
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to submit bids. Several of these firms do have a formal institutional rela-
tionship with U.S. engineering firms.

The Mission is concerned about AID's ability to attract engineers to the
project area which is hot, dusty and isolated. A contract with a Cameroonian
firm would likely be less expensive and provide engineering back-up services
that would not be as readily available thruugh a U.S. firm (see Annex G).

E. ENVIRONMENTAL CONCERn3

The major environmental concern is the health implications of water that
will be impounded behind the dams.

The following diseases are endemic in North Cameroon: water-vector borne
diseases such as malaria, intestinal and urinary schistosomiasis, onchocerciasis,
guinea worm (dracontiasis), and fecally related diseases such as bacillary
dysentary, ameobic dysentary and other diarrheal diseases.

Two visits were made to the project area: once during the dry season and
once during the rainy season. In diqcussing the major diseases of North Cam-
eroon the environmental health team " made the following observations.

Morbidity statistics for malaria at Djingliya dispensary, located lOOm from
the dam, show no higher incidence of malaria than other areas without dams.
Very few mosquitoes were collected near the Djlngliya dam and it did not appear
that either the reservoir or the water downstream of the dam provided an optimum
breeding habit for mosquitoes.

Schistosomiasis is prevalent in the North. At the Mokolo and Djingliya
dams no snails were found. There is no aquatic vegetation in either reservoir
and the water level varies appreciably throughout the year. However, in the
area downstream of each dam water had accumulated and the snail, Biomphalaria
pfeifferi, was found. This snail is the intermediate host of Schistosomiasis
mansoni.

The vector for onchocerciasis is the black fly of the Simulium genus. The
only vector for human onchocerclasis is Simulium damnosum. It appears this
vector was present and the project design has proceeded on this assumption.
Final confirmation, however, is still awaited.

The following recommendations were made by the environmental health team:

-- Access to the reservoirs should be restricted. Barrier of thorn-
bushes and/or cacti will be planted.

1/ The team included one public health specialist, two parasitologists
and two medical entomologists. The entomologists participated in
the rainy season study.
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The downstream face of the dam should be a smooth curve rather
than in the form of a staircase. This will be done to prevent
black fly breeding places. In addition, the Djingliya dam face
will be smoothed.

The downstream river bed should be kept free of standing water.
A concrete lip will be built at the base of the downstream face
of the dams. The area below the dam will be graded to avoid
any depressions that could accumulate water. The Djingliya
dam downstream of this dam is blocked by the road. Culverts
will be placed under the road to provide for proper drainage.

Water points should be constructed which will connect to the
reservoir with a pipe and a simple filtration device. This is
part of the project.

Watchmen should be at each site to enforce health regulations.
The need for this will be assessed during the life of the project.
It is anticipated that the planned community development activi-
ties will create a community sense of standards to be maintained
with regard to the dam. As part of the health education/monitor-
ing component of the project, regular visits will be made to the
people being served by the dams.

Latrines should be constructed at each site. Approximately
one-half of the population in North Cameroon uses pit latrines
or flush toilets and the other half of the population classified
their toilet facilities as "other". Latrines will be built
downstream of appropriate dam sites as part of the community
development health education efforts.

Health education should be part of the project. This is part of
the project.

The health education/monitoring component of the project will have four
main elements:

Monitoring of statistical data from the 23 health units in the
area.

Community development health education activities including
the planting of the thoribush/cacti barriers, digging latrines
and health education discussion sessions.

Semi-annual visits to the people being served by the dams to
investigate health status and to the dams/reservoirs to inspect
for water-borne disease vectors.

-- Nutrition surveillance study.
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This component of the project has the full support of the Minister of
Economic Affairs and Planning and the Minister of Health.-/

At the time the PID was submitted the Initial Environmental Examination
was not required as part of that submission. The preparation of the IEE was
delayed until the completion of the two environmental health team visits
to North Cameroon. It was considered that an lEE prepared without the health
assessment would be an extremely cursory product and certainly not very use-
ful. The lEE is being submitted to AID/W as Annex H to this PP.

1/ Cameroonian officials at all levels of the Government are becoming in-
creasingly sensitized to the relationship between water and health in
development projects. The genesis of this concern was a World Bank
funded irrigated rice project in North Co-eroon which includes a 23
kilometer long dike to provide irrigation water to that 5,300 hectare
project and the construction of the Bamint.jin dam in West Cameroon
which effected a watershed area of 4,000 square kilometers. Health and
sociological problems have arisen in conjunction with these two water
related projects. The Mandara Mountains Water Resources project was
one of the first new water-related projects to be proposed after the
problems of aforementioned projects became known. The Government has
zeleased its personnel to assist with the parasitological and entomolog
ical studies and has been supportive of project recommendations. NOTE:
The Environmental Research Institute of Michigan Ilas approved a grant
(with AID funding) to Dr. Lucas TANDAP to undertake a year long study
of the effects of the Bamindjin dam on the environment of the catchment
area. Dr. Tandap is the Chairman of the Department of Geography at the
University of Yaounde.



III. FINANCIAL PLAN

The total project cost is estimated to be $10,388,000. AID's portion

of the project's costs will be6.7 million (64 percent). The Cameroon
Government will fund approximately $2.6 million (25 percent) of the costs

and the World Bank has approved $1.1 million (11 percent) for its share of

the financing. All of the project resources will be used to finance the

45 small dams (10 by the World Bank and 35 by AID) to be constructed during

the life of the project. Approximately $200,000 of the project's resources

will be used to finance the health monitoring portion of the project.

Tables 2 and 3 show project expenditures.

The implementation of the project will require the services of repre-

sentatives of the Ministry of Economic Affairs and Planning, the Ministry of

Agriculture (the Rural Works and Community Development departments), and

the Ministry of Health. Because of the involvement of several ministries
in the project the Minister of Economic Affairs and Planning has recommended

that a coordinating authority be established in Mokolo. The Ministry's

representative in Mokolo, the Agent Provincial de Developpement, will direct
thin coordinating office. Initially, two additional Ministry of Plan repre-

bencatives will staff the office. It is expected that this office will

evolve into a regional development coordinating authority as planning pro-

gresses for an integrated regional development project in the Mandara area

(see Section I.D.). Since this will be a newly established coordinating
office, there is no past history of action with which to evaluate its effective-

ness.

However, the Mission can evaluate the Cameroon Government's interest in

the project. The Government has supported two major technical studies in

the project area--the groundwater survey by the UNDP and the engineering study

of the dams by SOGREAH. In addition, the Government and the World Bank have

signed the agreement calling for the construction of the first ten dams. The
Mission has every reason to believe that the Cameroon Government will continue
to support the project.

The proposed project does not require assumptions about the ability of
project beneficiaries to purchase agricultural inputs such as tools, fertil-

izers or improved seeds. There will be a need, however, of substantial parti-

cipation by the project beneficiaries in the construction of the dams. There

is a projected need for approximately 320,000 person days of construction/
porter/loader labor during the life of the project. Incentives to participate

in this labor are part of the project. Unskilled construction laborers would
be hired at the rate of $1.50 per day and porters and loaders would be hired
at the rate of $1.40 per day.

An has been indicated, cash Incomes for the region tire among Cameroon's
lowest. Family field labor has been valued tt $.21 per day by tile World Bank.
Family members travel to the plaint; area during the largely Inactive dry
searon in search for a minimum income that would satflify cash requirementii
beyond subsistence and provide somne savings . Employment opportunitlen are
found in (a) urban centers like Maroua anid (aroua In civil construction paid
at about $1.60 per day; (b) seasonal work for the Government which pays about
$1.40 per day; (c) agricultural labor which payti between $.50 and $1.15 per
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TABLE 2

SUMMARY COST ESTIMATE AND FINANCIAL PLAN

(U.S. $000)

SOURCE AID CAMEROON WORLD BANK TOTAL

FX LC FX LC FX LC FX LC

PERSONNEL
Technical
Assistance $1,800 $237 ,2,037

Local 859 818 1.677

EQUIPMENT 1,030 60 253 66 1,283 126

COMMODITIES 856 201 229 229 1,057

OPERATING
COSTS 560 132 110 11 IIO 703

LAND AND
BUILDINGS 734 734

SUB-TOTAL $2,830 52,275 $1,945 $829 $77 3,659 54,,297

INFLATION 638 513 451 124 12 262 976

CONTINGENCY 222 178 203 8 J (0 189

TOTAL $3,690 p2,966 $2,599 .1,036 '97 ,4,72, $5,662
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TABLE 3

PR-ECTION OF EXEMM!U.S BY FISCAL YAR

(U. . $000)

FISCAL YFAR AID CAMEIOON WOR) WnZY TOTAL

1978 1 3 9 50

1979 600 13 1 6H 1,077

1980 1102? ,57 149 1,6-"3

1981 1,157 512 150 1.11!9

1982 1,1J7 31.) - 1,770

1983 1, 1.I '1 -

11 F(}LATI ON; 11,1 13:.I 6 1. 7 Ili

COjT Cy ",() * 91 I V

TOTAL $ 6,(e, t,.5'A9 lie,) I $1u.,I8

P1"CltT 01' 7OTAL LZ ?5 11.1 LOot
_ _ I _ I- I-!
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day; and (d) in a variety of casual jobs. In these circumstances, payment
to the unskilled laborers is justified and the Government's minimum wage
rates of $1.40 per day reflect the opportunity cost of such labor.

The project cost will be $10.4 million and includes AID, Cameroon
Government, and World Bank funding. There will be 102,200 project benefi-
ciaries who live within a 2.5 km or 5.0 km radius of the dam. The overall
cost of the project is $102 per person. Based on AID-funding alone the pro-
ject cost will also be $102 (tile AID-funded portion of the project will bene-
fit 65,100 persons). A disaggregation of the cost per person data indicates
that the World Bank/Cameroon Government-funded portion of the project costs
$55 per person. The World Bank and AID have used tle same base figures to
calculate the cost of the construction. There are two major reasons for
the higher cost per beneficiary for the AID portion of the project. These
include:

a. Technician salaries. The Bank project is utilizing one expatriate
engineer and tile AID project will need five engineers. The Rural
Public Works department is providing two engineers to the Bank
project and it is unable to release any additional engineers
on a full time basis.

b. Beneficiaries. The Bank started its design process earlier than
AID and was able to select sites serving the greatest population.
Each Bank site will serve approximately 742 families within a
radiu!; of 5 km and each AID site will serve an average of 372
families3, although 71 percent of the people served by the AID-
funded dams will be within a radius of 2.5 km (compared to 47
percent at Bank-funded sites ).

It is expected that recurring costs of the project for the Government will
be minimal after the -ompletion of the dam,;. E).perience with the dams at
Mokolo and DjIngliya has not shown a need for any maintenance or cleaning of
the dams. None of the damsi have any moving parts that would need repair.
There will be a need to inspect the dams on a periodic basis and change the
filter materials-. IlcaIth monito tin, surveys will continue. These inspections
of the physical and health atipects of the dams will be institutionalized in-
to the regional development coordinating authority.



IV. IMPLEMENTATION PLAN

Project Implementation Schedule

The project implementation schedule is as follows:

1. Project Paper. The Project Paper should be approved by
December 1978. This is an extremely important deadline as

it will be necessary to have the engineering contract signed

and the equipment in place by October 1979 in order to have

full working advantage of the dry season.

2. Disbursement Plan. A Disbursement Plan should be formulated
by February 1979.

3. Project Agreement. The PRO AG should be signed by February 1979.

4. Engineering Contract. The request for bids from engineering
firms should be made in March 1979.

5. Peace Corps. A request for Peace Corps Volunteers should be

made by the Cameroon Government by March 1979.

6. Vehicles. The project vehicles and vehicle maintenance equipment
should be ordered in March 1979.

7. Coordinating authority. The Ministry of Economic Affairs and

Planning, the project executing agency, should initiate the
establishment of the coordinating authority in March 1979.

8. Health. The health monitoring team should visit the dams and

health units in the region in April 1979 as part of the regular
health program.

9. Engineering contract. The engineering contract should be signed

in May 1979.

10. Equipment. The construction equipment should be ordered in May
1979.

11. Personnel. The Ministry of Plan should detail pernonnel to the
coordinating authority by May 1979. This will be done in coordina-
tion with the Ministry of Agriculture.

12. Office. The coordinating authority should obtain office space
in June 1979.

13. Site review. The chief engineer and coordinating personnel should
visit dan jites during June, July and August, 1979.

14. Commnity development. CD agents will develop their program of labor
mobilization and health education during June, July and August 1979.



15. Site design. The chief engineer will prepare final design plans
for the first four dams to be constructed in August 1979.

16. Storage and maintenance areas. The coordinating authority will
have these areas ready for use by August 1979.

By September 1979 all personnel and equipment should be in project area
and project activities will become fairly routine. Dam construction will be
undertaken according to the following schedule: FY-1980-- four dams: FY-1981--
ten dams; FY-1982--ten dams; and FY-1983--eleven dams. Labor mobilization
activities will be undertaken in accordance with the dam construction schedule.
Health education activities will be continuous and formal Ministry of Health
reviews will be undertaken twice yearly.

Project Monitoring

The USAID/Yaounde project manager will be the Mission capital development
officer. The Mission engineering officer will play an important role in monli-
toring the technical aspects of the project. The Mission agricultural officer
will be associated with the project in relation to the planning of the integrated
rural development project (see Section I.D.).

Procurement

The technical assistance contract to provide five engineers will be with
an engineering construction firm. Mission preference is for a Cameroonian
construction firm because of the language problems and the back-stopping services
a local firm could provide to the isolated project area. Annex G contains a
request for a waiver. The contracting for this firm will be done through the
Cameroon Government, as authorized agent.

The equipment will be obtained following normal contracting procedures.
The vehicles and maintenance repair equipment will be ordered first. After the
chief engineer has been selected and has reviewed the rest of the equipment needs
the rest of the construction equipment will be ordered. Replacement equipment
will be ordered in the second year of the project. First year equipment orders
will be placed by the Mission through the Afro-American Purchasing Center but
by the second year the Ministry of Plan's coordinating authority will be suf-
ficiently well established to take over the responsibility for ordering the
equipment and commodities.

The major commodity needed by the project will be cement. This will be
purchased from Cameroon's cement plant at Figuil, located 150 kma southeast
of the project area.



V. EVALUATION

The project calls or continuous monitoring, and by implication
evaluation, of the health and engineering aspects of the dams. Morbidity
data has been collected from each health unit in the project area which
will provide a basis to evaluate the health effects of the dams.

Four dams will be constructed during FY 1980 and they will be filled
with water during June, July and August 1980. A short evaluation survey
will be made of the users of that water and its effect on family work and
leisure habits in January 1981.

A mid-project evaluation will be made in FY 1982 during October or
November 1981. At that time 14 dams will have been constructed under the
AID-funded portion of the project and all of the World Bank-funded dams
will have been completed. Cameroon Government participants on the evaluation
team will include representatives of the Ministries of Economic Affairs and
Planning, Health, and Agriculture (the Community Development and Rural Public
Works departments). The Mission project officer and engineering offi.:er
will participate as well as a rural sociolcgist.

All of the dams wilY. be completed in FY 1983 and all will be full of
water by September 1983. A final project evaluation will be held during the
dry season of 1983/84. The final project evaluation will be coordinated
by the regional development coordinating authority. Further monitoring of
the dams will continue after the termination of the project under the
auspices of the regional development coordinating authority.
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VI. CONDITIONS, COVENANTS AND NEGOTIATING STATUS

Conditions

There are no special Cameroon Government actions which must 
be taken

prior to the execution of the Project Agreement.

The World Bank has already authorized its portion of the 
project and

technical personnel are in the project area.

Covenants

The GURC will (a) review and report twice per year on the incidence,

in the project area, of malaria, schistosomiasis, onchocerciasis 
and guinea

worm, and (b) conduct yearly environmental health inspections 
of dams

completed with AID financing.
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ANNEX A. PID APPROVAL CABLE

The Mission was authorized to begin the design of the Mandara Mountains
Water Resources project by STATE 088518 dated April 20, 1977. A number

of suggestions were made in the PID approval cable for the guidance of

the Mission and the design team. The cable is quoted in full below.

Each paragraph is followed by the Mission response and is marked by an R.

1. Summary. Project review committee reviewed and approved subject PID.
RDO/Y is authorized to proceed with design and documentation for project

authorization target of FY 1979. Separate PRP and PP mandatory. Review

focused on plethora of environmental and social issues facing designers.
Technical questions were muted pending receipt/analysis SOGREAH report
and Morris/Greene studies which may cover issues omitted from PID.

IR. No response required.

2. Committee considered PID well-written and innovative with appropriate
and identifiable objectives and beneficiaries. Consensus was that PID
comprehensive and further requests to field for information not required.
Koehring's presence at meeting was extremely helpful.

2R. Thanks

3. Sense of Committee was that inherent complexity of dols 5 million
57-dam project requires that 3 or 4 pilot dams be built to test assumptions
and environmental impact, facilitate on-site judgements and provide ex-
perience for any adjustments to design of social/organizational aspects of
project that might be necessary. Large urban Mokolo dam for drinking water
not considered comparable to proposed Mandara dams because of significantly
different environments. SOGREA! study '-acks social analysis. The new
Africa-wide accelerated impact program (ALP) can provide the mechanism
for rapid design and implementation of a pilot dam project. AlP projects
require little lead time. An FY 77 AIP project offers possibility of
implementing a pilot project about two years before subject project would
begin. Since RDO/Y apparently prefers to proceed with project without
pilot effort, committee agrees leave decilion to PRP team. If RDO has
reconsidered position and wishes to tap limited AlP budget for pilot pro-
ject, RDO urged submit documents required reftel ASAP before AlP funds
fully committed.

3R. Mission considered that existing darns in area would provide opportunity
for possible environmental Impacts of small dams. Mission felt that social
and environmental health analyses should be accomplished prior to a pilot-
project or a full scale project. Therefore, Mission proceede4 with design
effort for full project.
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4. RDO/Y and PRP team should consider joint loan/grant project. Loan
would finance equipment/commodity element for dam construction as IBRD
proposes, in view fact that Cameroon exceeds dols 300 per capita GNP.
Complementary technical assistance would be better funded by grant.

4R. Mission did not consider joint loan/grant funding for project was
appropriate since per capita c.sh incomes for the region are on the order
of $18 annually and the project is designed to serve social rather than
economic needs, i.e., it is not an irrigated agriculture production project.

5. Design.
A. Goal. Goal needs to be stated with more precision. Project by itself
will not substantially ameliorate endemic poverty of densely populated
Mandaras, which will be significantly affected only by migration and family
planning, education, and health programs. Given overpopulated, "harsh
impoverished" mountaintop existence, PRP should explain role of reservoir
development vs. out-migration as solution. If explanation convincing,
project may catalyze long-range multi-donor effort. Comittee strongly
endorses collaboration with IBRD as suggested.

5AR. Project doesn't presume to substantially ameliorate endemic poverty of
the Mandara region. This is the goal, however, of the efforts begin under-
taken in the region by the Cameroon Government, the World Bank and USAID/
Yaounde.

5B. Purpose. Precise redenfinition of primary purpose is required: water
for humans and animals or "complimentary development projects" or both.
Linkage of purpose to outputs is crucial to project design. Will there be
enough water for several purposes?

5BR. There will be sufficient water to serve the needs of 13,020 families
and their livestock (an average family unit consists of 5 persons and their
animals, an average of 7 sheep and goats and 1/4 cow). Water will not be
available for any significant irrigated agriculture sub-projects, although
the area downstream of the dam may be suitable for reforestation/firewood
activities because of seepage.

5C. Beneficiaries. Area studies indicate that LDC poverty increases rela-
tive to distance from transport. By arbitrarily limiting dam sites to 3
miles from roads to minimize problems of transporting construction materials,
project systematically designs out the 24 percent neediest. Can thia be
revired? I'RP should explain how project provides "direct assistance to the
poorest of the poor" in Mandara Mountains, describe precise groups to be
benefitted to what degree, and their relation to other project groups in area.
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5CR. The distance to a site is, of course, a consideration in a construction
project. However, sites are located up to a distance of 12 km from a road.
The project region is one of the poorest areas of Cameroon and fits AID
criteria for assistance. The dams are located at sites which are techni-
cally and socially feasible and all serve rural populations. The proposed
Mandara Area Wells project will be complementary to the project.

6. Social Issues. Committee and Koehring concurred this is social pro-
ject, success or failure of which will be determined principally by social
criteria, assuming dam feav-ibility determined, rather than engineering or
economic criteria, yet loc.tion criteria to date omits social analysis.
Concerns were more matter of PID emphasis than omission. Committee strongly
stresses the need to reflect women in development concerns not as a separate
issue but rather as part of total social picture.

6R. Social analysis was undertaken and 12 sites were eliminated. The
project will be of direct benefit to women and will reduce the time required
for them to carry water.

6A. Locally perceived needs. SOGREAH and PID location criteria for sites
were technical, not social. PID provided no evidence that residents desire
dams, how they perceive their land/water requirements, and importance of
accessible small reservoirs relative to other needs. How to deal with
groups, (e.g., 5C above) omitted from project, and how to gauge local
opinion democratically, will challenge project designers.

6AR. Four months of field work were done at 21 sites and the residents had
an opportunity to voice their interests and concerns with regard to the pro-
ject. Water is perceived by the people as a necessity and the project was
viewed as appropriate in those areas where the dry season forced them to
walk farther and farther for water.

6B. Local Participation. PID recognizes desirability local participation.
Committee offers further hypothesis: project will fail (1) if sites are
based only on engineering and economics without agreement and support from
beneficiaries, (2) if planned/implemented from the top rather than genuinely
representative local leaders. Mechanism fo.- local action must be found,
such as fixed amount reimbursement, wherein no dam will begin until local
groups decide whether, where and when they want the dams, with siignificant
responsiblity for conntruction and maintenance. Acknowledge difficulty
this approach In face of p,:v.t;tiurea from (;URC, contractorti, evc, AID, to
move ahead. How mobilize local opinion and action with minimum GURC
involvement will test PR' team.
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6BR. The project beneficiaries have participated in the project design
process and action has been taken based on their recommendations. The
Community Development agents will be instrumental in establishing levels of
community development. The initial health education activities will in-
volve the planting of the thornbush/cacti barriers around the upper perimeter
of the reservoirs and the construction of pit latrines. Construction will
not start at a site until these activities have been undertaken.

6C. Local Control. Analysis of how transitory groups, i.e., Fulanis,
Nomads, will affect the project is needed. The equivalent of water user
associations is imperative if effective control over management of and
charges for resultant water resources is to be maintained by the community,
after project termination, against encroachment by government, plainsmen
and competing groups. No dam should begin until viable water users associa-
tion mobilizes some resources to demonstrate its commitment.

6CR. Each community to be served by the dam has its local organization.
This organization will be responsible for pre-construction activities.

6D. Tribalism. Factionalism is endemic to local groups who occupy massifs
divided by valleys. Consequently successful water user associations will
have to overcome existing competition and conflict.

6DR. There is no evidence that this will be a problem.

6E. Land Use. Analysis of groups which the project may harm will be
necessary. Disruption of intensive agriculture or valley land being
flooded may trigger socio-economic chain reaction. What is system of
land tenure, and use by livestock? Valley groups must be given incentives
to rlilnquitfh pasture or farmland.

6ER. This' problem was di.Lcuarbed during field deifgn work and each community
considered it could take care of the problem within Its; exititing format
land tenure.

6F. Released Energies. Amount free time available due reduced woman- and
child-labor reina uin unclear: P It) states 4 km average trip to water today
will become 5 ,un maximum after project. I'P tshould include plana of Minin-
trie of Economic Aff a irs an'I Planni ng , Commmnity lh, 1 opnent, FAuc at ion,
Health to m.ikt, use of fr. time of 128,O()00 villagir.t. If complrn entary
agricultural a:t lvi tfv~i out his, thili projvt , e.g., irripation, vegetablo

tedlti, liiVtiLock, finhing, are not deflned Mid dowvlopec., project ouit-put
isro unreva itlc: . hecotaniend v'arly cotititat lu ionis with (1) 111)(1) re' ttie of
spec lal fund for rural action loan:, for complementary projects, (2) PVO'to
to inItintt, ancillary activitimi.
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6FR. Discussions regarding complementary activities have been initiated.

7. Environmental Issues. PID assumes increased water supply entirely
beneficial. Possible negative consequences must be analyzed. Will mountain
water storage impact on plains agriculture and fishing, through changes in
water flow and topsoil? Will availability water attract people and live-
stock to area, and increase risk of pollution? Will free time release young
people for outmigration? Will year-round standing water encourage malaria
in mountains currently malaria-free? Committee recommends (1) health
dimension be added to project, (2) women's new-found free time be utilized
in nutrition, health education, vegetable gardens, etc. Initial environ-
mental examination (see AIDTO A-493 3/8/76) should include:

7R. The amount of water to be contained in the reservoirs will have no
impact upon agricultural and fishing activities in the plains because of the
high amount of rainfall during the rainy season. The dams are being con-
structed in populated areas and no significant population migration is
expected. It is not expected that increased amount of free time will result
in increased out-migration. The region is not malaria free and malaria is
the leading cause of reported morbidity. It is not thought that there will
be a significant increase in the incidence of malaria. The morbidity
statistics for malaria at the Djingliya dispensary, which serves an area
where a small dam has been in existence for three years, shows no higher
incidence of malaria per population than areas without dams. A health
education component is part of the project. Much of a woman's free time
will be utilized in rest and family care.

7A. Health. Effect of standing water as breeding places for snails, flies,
mosquitoes, carriers of water-borne diseases (oncho, schisto, malaria) endemic
elsewhere in region, needs research. Interrelationship with ongoing CDC
project needs investigation.

7AR. The project design process included two field studies, in conjunction
with the World Bank, of the environmental health implications of the project.

7B. Potable water. Keeping water pure is key. Reservoir may be swimming
pool, laundry, fis.ing hole, cattle trough, etc., unless project measures
taken to protect water by retitricting access. How will reservoir water be
made potable? Sanitation/hygiene education, e.g., clean containers, pre-
vention contaminated water, it; needed.

7BR. Accets to retiervo irs will be limited. Water drawn from water points
will be filtered. There will be an on-going health education program.
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7C. Livestock. PID states water needed for human and animal consumption,
promises increased livestock production. How can livestock and game be
prevented from contaminating lakes thereby avoiding primary pollution?
Can adverse environmental effects be designed out of project?

7CR. Livestock will not have access to reservoir because of barrier.
Environmental health studies have resulted in recommendations which have
been incorporated into project to minimize potential adverse environmental
health effects of the project.

8. Engineering Issues. Since SOGREAH was given Mandara dam sites as
mandate, Committee focused on engineering policy issues which transcend
technical site questions which SOGREAH and Morris/Greene studies presumed
to have addressed. Obviously sites must be technically feasible, as well
as socially and environmentally sound.

A. Alternatives. Committee believes alternatives and/or adjuncts to dams,
including the two (wells, relocaticn) dismissed in PID, must be analyzed to
justify investment in 57 dams, particularly if pilot is rejected. Cisterns
were suggested. Water tables, terrain and rock strata dominated discussion
of wells. Wells driven near reservoirs to pump water to villagers to pro-
vide potable water and decrease hauling time were suggested.

8AR. Wells may be a possibility at sites eliminated through the project
design process and will be the primary consideration of the Mandara Area
Wells project. In the area around the selected dam sites the water table
is such that water is not available during the dry season, as established
by the UNDP study.

8B. Safety. Impact on communities of dam failure, floods, and major
overtopping of dams.

8BR. All dams are built in ravines/valleys where water flows during the rainy
season. No dam will impound all water flow during the rainy season so that
there will not be a tendency to construct housing downstream o. a dam. The
dams will be constructed on solid foundations. The proportion of cement
used to make tie concrete will be continually monitored to insure structural
safety.

8C. Project Life. Number of years reservoirs usable before filling with
nediment/de:bri:; 1i critical to cost/benef it analysts. PRI' team should
recommend (1) self-help method for removing material, (2) siltation studies
required for I'P approval.

8CR. It hat; bettin projected that after 30 years -iedment will account for four
percent of the dam's capacity. There has been no need to clean the existing
damn of sediment depotilto during the pant four yearn.
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8D. Environmental Engineering. Features designed into project to:
(1) Ameliorate prevalence/increased incidence of water-borne diseases.
(2) Reduce maintpiance costs.
(3) Maintain potability, taste, etc., for human consumption.
(4) Improve sanitation.

8DR. These suggestions have been designed into the project.

8E. Technical Issues. If not covered in SOGREAH report, address following
in PRP:

(1) Annual Water Budget. For each site: exp,:cted evaporation and
percolation losses. Water required vs. water available after
expected losses. Anticipated dry periods. (AID dam projects
have seen water disappear in first month.) Additional studies
needed should be described and costed.

(2) Hydrology. For each site: drainage area. rainfall rates.
(3) Geology. Are geologic structures appropriate for dams?
(4) Technical description. Type of dam. Construction methods.

Alternatives analyzed. Foundation conditions of typical site
(identify areas requiring further study). Spillway and flood
flow protection of dam structure. Committee believes rein-
forced concrete is unrealistic for 57 dams with supply distance
3 miles. Request photos of dam sites in PRP for laymen who
find scale of dams/reservoirs difficult to visualize.

8ER. This information is included in tabular form in Annex B-2. Photo
presentation of project area and discussion of design status took place
in AID/W in March 1978.

9. Economic Issues. PRP will require thoroughgoing economic analysis.
Assumptions underlying income and nutrition project outputs require regional
marketing analysis. If dams fail to increase agricultural productivity
while occupying productive land, productivity is reduced further. Given
small number Mandara livestock (one/family), PRP should analyze assumed
benefits, if any, to livestock production. lligh dols 255 project cost/
family equals annual family income.

9R. The project will not effect income levels in the region. The presence
of the dams will allow for the development of other income generating
activitien. The economic analysis for any integrated rural development
activity in the region will involve analysis of regional marketing structure
(note: this analysis currently underway).
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10. Financial Issues. PRP requires detailed financial planning, and
justification for GURC contribution less than 25 percent. (Request RDO
advise AID/W ASAP (1) breakdown LOP cost components, particularly con-
struction; (2) major items of GURC 23 percent contribution.)

10R. AID share of project costs is 64 percent with World Bank (11 percent)
and Cameroon Government (25 percent) accounting for the balance of the
costi. The Cameroon share of the project costs for the AID-funded portion
of tie project include personnel salaries, buildings, commodities, equipment,
and land.

11. AID/W checking AID experience with small dams. Assume much of
SOGREAH report will be incorporated into PRP. Will relevant sections be
translated? Request RDO/Y pouch copies SOGREAII report, and Morris/Greene
analysis if available, to desk aad SER/ENGR/WR ATTN Zobrist.

11R. SOGREAII report has been used as basis for preparing technical informa-
tion in PP. It has been reviewed and approved by the REDSO/WA engineering
staff.

12. Project management considerations should be major focus of PRP team.
AFR/DR will field design team with mandate and capacity design detailed
PRP to minimize PP work, subject to RIX)/Y preparation PIO/T scope of work.
Committee concluded that project feasibility and implementation must be
done by interdiscipli nary teamti with equall.y nignif [cant ,ioc tal and technical
inputs into project decisions. Comittee recotinend:i following skills be
adequately repres;ented on teams or contlsdered in planning den I gn work scope.

A. [)es in. (Since technical aspects -;ur-vvyed but nociologlca, rnimifica-
tions unktown, social -iklll:i should be fielded about month varliler than
technical.) Social ,sklls suggested: Rural soclologit, develolmtut
anthropologist, comratun ity development iec lal1 at, environmentali0st,
Technical skill ; -ugV.et uip: vpldemlolog £ t, htealth educator, agricultural
engineer with tima 11( dam background, tnvIronmentl I tngi nttr, go loglat,
agricultural economi:st, :short-trm nutrithionirt,

12AR. Mistlion desIign team ls ats Indicated In I'lP.

12B. lmplementat lon. In add ition to thte three clvil rnagineorrn and "Ovan
contitructIon foremen, cotmil tte e rauR.rsted: Africa developt ittnt anthropolo-
gitt and/or adminl,itritor (t oam 1 eader) . t'olnu1n ty utiv~lopn-e1lt prei all ht,
upidemologli:t/l.ialth edtieik, r. mC ItuC itions' w tlih m lt dl-clt Ip tary eapaihtlity
In A ritc-in deve.lopme.nt rec m:m-nde I , '-y .. r "li a r.o or(a) t t'h ,Iri Nlort hi-
wesite em , Ptigrdi o st, ll on IJ 11 t ilve.r- tt l s 'ontlId rt- .

1211R. Mi'lilo tit con td-r lg I the ti.- of one or tnor roral dvviolepm:ntl
stpecflll at a In the imp4 1 -,. t' I on of the 'omple-menItary litttgr trd rur l
(elO~opinslit p1 ain for the rep Ioti
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13. AFR/W prepared to program amount necessary for thoroughgoing PRP.
HOBEN PPC/PDA/CP can assist in team selection, available 2-3 we-ka June-
July in roles of aoclologlia and coardinator of staggered social and
technical aspects. MOrris, Purdue agricultural economist, available au
well.

13R. No response required.
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ANNEX B. TECHNICAL DETAILS

B-I: EQUIPMENT LIST ESTIMATE

The following is designed to equip four construction brigades which
will be capable of building 35 dams in a 5-year period:

Unit Total
Item Qty Description Cost Cost

1 16 ea Gas-driven Power Breakers with drill at-
tachnent McMaster Car Cat. 83P. 1366 No.
60791)11&12, wt. 55 pounds 2,100

la I lot 20% parts 400

lb Procuret-ent cost & shipping 100% 2,500 80,000

2 4 ea Water pump, portable, 3 II.P. gas engine,
self prime, centrifugal 2"x2", 150 GPM,
Poulan Mod. 311-151 with 20' suction &
ditcharge hose & fittings 400

2a . lot 207. parts 80

2b Procurement cost & shipping 100% 480 3,840

3 4 ea Water pump :sImilar to itmi 2 but 5 hI.P.
engine, 210 GPM. Poulan Mod. 511-212 650

3a 1 lot 20' parts 130

3b Procur4iet cotl Is ,il Ipp ilng 100% 780 6,240

4 48 0a 5-gallion Cap.n, afety fuel cans, steel
McMater Car Cat. 113, p. 630 15

4a Prnurt-men,, c r.t I. -dllpping 100% 15 1,440

5 65 lin.ft. S;cr,.i, wire, iticl, 105 diam., crimped,
.25) I nt q) p ac , x 48 1 nlhe li wide, McMatitor
C.air Cait. No. I8 , p. 1472 12

So Protc rt-n.tit -mit I. ! hiIpp ou. : 12 1,560

6 4 note lland toolri (;il.vlI,, pick-i, tzatt/I'kti mnuli,
pilch 1,rr,. crowlhar.) (9', pr') 1,250

6a 1rocurf'mit coit I. tshipp lug OOZ 1,250 10,000
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Unit Total
Item Qty Description Cost Cost

7 400 ea Head p:ins, steel, to carry 50 lbs. earth 3

7a Procurement cost and shipping 100% 3 2,400

8 24 sets Masons Tools (trowels, chisels, hammers) 22

8a Procurement cost and shipping 100% 22 1,056

9 4 ea Small, light-weight, concrete mixers, two-
wheel, 2 H.P. gas engine 3 cu.ft.,
McMaster p. 651 700

9a 1 lot Spares 20% 140

9b Procurement cost and shipping 100% 840 6,720

10 1 ea Small, contractor-type, Gilson Mod. 3 SH,
with two wheels, gas engine, water meter,
non-tilt., wt. 1430 No. 1,667

10a 1 lot Spares 20% 333

10b Procurement cost and shipping 100% 2,000 4,000

11 1 set Drill Steel, bits & accessories for Item
No. 1 13,250

Ila Procurement cost and shipping 100% 13,250 26,500

12 6 ea Pickup Truck 4x4, automatic habs, 6 cyl.
gas 3 speed, Flare type 6.5 foot box,
steel floor, rear step with large ball
hitch; 7500 GVW; I.D. Springs & shocks;
tropic cooling; steel-belted on-off hwy.
tires, tube type, largesL size suitable;
high ration, limited slip differential
short wheel base; outside mirrors both
sides; no emission controls; no heater;
extra fuel capacity, low maint. battery,
front & rear skidplates; tire pump; fire
extinguishcr, tire tools, spare tire &
wheel, metric speed, L.11. drive, 2 sets
filters, 2 sets part,;, service & oper.
manual:, connections for electric trailer
atakes 7,000

12a 1 lot 207 spares 1,400

12b Procurement coSt and shippIng 60% 5,000 80,400
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Unit Total
Item Qty Description Cost Cost

13 3 ea 7 T. Dump Trick 4/5 cu.yds. diesel; GVW
30,000; 150 HP; autotransmission; contractor-
type body & cab protector, with P.T.O.
hydraulic pump & hoist; no emission controls,
no anti-skid, no shutters; tropic cooling
with reservoir if avail.; front tow hooks;
rear pintle hook; spare tire, wheel &
bracket; tools, hyd.jack; L.H. drive; H.D.
springs & frott shocks, fire exting.; out-
side rear-view mirrors R&L, low main. high-
capacity battery, R.H. sun visor, dual high-
clearance fuel tanks; steel-belted radial
tube-type tires, high-ratio differential
air brakes and trailer connections 28,000

13a 1 lot 20% spare parts 5,600

13b Procurement cost and shipping 60% 20,200 161,400

14 1 ea Tilt-top trailer for use with Item 14,
20,000 No. cap., air brakes pintle hook
connection wood deck 8,000

14a 1 lot 20% parts 1,600

14b Procurement cost and shipping 60% 5,800 15,400

15 1 ea D4D 75 H.P. Crawler Tractor with bull-
dozer blade 60,000

15a 1 lot 30% spares 18,000

15b Procurement cost and shipping 60% 46,800 124,800

16 8 ea 500-gallon cap. water tank trailer;
4 wheel, 10 ga. steel body, baffled tank,
large ball hitch, electric brakes, top
manhole screened filler, 2" gravity drain
with valve, 20' of 2" dia. discharge hose,
hose storage & equipment compartment at
least 2'x3'xl' with doors & hasp. fendors
over rear wheels 5,000

16a Procurement co-it and shipping 100% 5,000 80,000

17 80 oa 5-gallon water cani, steel 6.50

17a Procurement cost and ihipping 100% 6.50 1,040
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Unit Total
Item Qty Description Cost Cost

18 125 pr. Chippers Goggles 1.75

18a Procurement cost and shipping 100% 1.75 438

19 35 ea Bump-resist. Hats 3.70

19a Procurement cost and shipping 100% 3.70 259

20 4 ea House Trailers with air cond. generator,
L.P. gas store furniture & appliances,
tropic insulation 9,000

20a Procurement cost and shipping 200% 18,000 108,000
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EQUIPMENT FOR MAINTENANCE UNIT

Unit Total
Item Qty Description Cost Cost

Mi. 1 set Hand tools, shop & test equip. Lube

service 3,880

Ml.a. Procurement & shipping - 100% 3,880 7,800

M2. 1 ea Air Compressor (Tire Service) portable
2.3 CFM McMaster Car Cat. 83p. 794 300

M2.a. 1 lot Parts 20% 60

M2.b. Procurement & shipping - 60% 220 580

M3. 1 ea Electric Welder - Power generator
Hobart 200 ADC or 5 KWAC. gas driven
incl. accessories 1,667

M3.a. I lot 20% parts 333

M3.b. Procurement & shipping - 100% 2,000 4,000

M4. 1 set Gas welding & cutting with 3 sets oxy-
acetylene bottles, hoses, regs, gloves,
mask, rod, cleaner, etc. 670

M4.a. Procurement & shipping - 100% 670 1,340

MS. 1 ea Pickup Truck, same as Item 12 7,000

M5.a. 1 lot 20% spares 1,400

M5.b. Procurement & shipping - 60% 5,000 13,400

M6. 1 ea Portable Generator, Poulan (Emerson
Electric) 2150 watts 115 v. 60 112
Mod. BPA wt. 95 pounds, Bt5 5 HP
engine manual start 600

M6.a. 1 lot 20% spare parts 120

M6.b. Procurement & shipping - 100% 720 1,440



-44-

ANNEX B-2: DAM CHARACTERISTICS

TABLE 4. NUMBER OF FAMILIES SERVED BY EACH DAM SITE

FAMILIES SERVED V-
Dam Within radius Within radius
Site 0 to 2.5 km 2.51 to 5.0 km TOTAL

10 220 480 700
14 100 - 100
19 350 - 350
22 150 650 800
28 230 - 230
36 500 - 500
47 180 - 180
48 150 - 150
50 500 - 500
51 300 - 300
55 150 - 150
56 140 160 300
59 150 110 260
64 400 - 400
83 400 - 400
86 450 - 450
95 200 - 200
99 140 60 200
103 390 - 390
104 280 620 900
107 680 - 680
112 70 30 100
117 75 75 150
119 80 120 200
125 200 100 300
127 300 - 300
130 430 430
131 370 - 370
132 210 180 390
134 250 220 470
135 460 390 850
141 120 80 200
145 100 100 200
153 310 290 600
154 320 - 320

TOTAL 9,355 3,665 13,020

l/ An average family unit conninto of 5 pernonn. In addition, each family
unit han an nvernge of 7 heep and/or goats and one-quarter head of
cattle.
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ANNEX B-2

TABLE 5. RAINFALL AND DRINKING WATER

Watershed Total Dam Utilizable
Dam Rainfall Are Amount of Water Capacity Water
Site (mm) (km2) in Watershed Area (m3) (m3) (m3)

10 700 2.7 459,000 73,000 37,700
14 690 .8 130,000 17,600 4,900
19 710 .5 89,000 36,600 17,200
22 720 1.8 326,000 79,600 42,600
28 670 .4 62,000 20,000 11,300
36 690 .3 50,000 49,400 24,500
47 690 1.3 217,000 21,000 8,800
48 700 9.0 1,548,000 48,000 7,400
50 700 7.2 1,230,000 32,000 4,900
51 730 3.8 699,000 40,000 14,700
55 700 3.3 558,000 32,800 10,300
56 680 3.1 493,000 44,000 14,700
59 700 18.5 3,562,000 108,000 12,700
64 780 2.3 481,000 46,700 20,600
83 740 1.5 285,000 67,000 21,100
86 705 .6 112,000 44,000 22,000
95 730 .5 91,500 29,000 10,800
99 760 2.8 563,000 32,200 10,800

103 750 1.6 315,000 38,000 19,000
104 740 1.5 287,000 88,000 44,100
107 740 4.3 817,000 58,000 33,300
112 680 3.4 547,000 27,600 4,900
117 730 .6 110,000 18,000 7,400
119 730 .5 93,000 24,000 9,800
125 770 3.5 725,000 54,400 15,900
127 750 2.5 493,000 32,500 15,700
130 700 .6 102,000 42,000 21,100
131 700 .9 151,000 32,000 18,000
132 650 2.0 282,000 36,400 19,100
134 760 2.2 436,000 44,000 23,000
135 840 2.3 550,000 70,600 41,700
141 820 1.0 232,000 29,400 9,800
145 750 .3 58,000 28,000 10,800
153 810 .5 113,000 74,000 29,400
154 810 .6 134,000 28,600 15,700
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ANNEX B-2

TABLE 6. DIMENSIONS AND CHARACTERISTICS OF EACH DAM SITE

Distance to Site

Crest Quantity of Access

Dam Height Length Concrete Trail Foot

Site (M) (M) (m) (km) (k)

10 7.5 38 800 11.0 1.0

14 4.5 32 400 .7 .5

19 6.0 42 680 - 2.3

22 7.0 38 830 8.2 .8

28 10.0 41 1430 1.2 .7

36 7.4 40 850 - 1.0

47 10.0 31 1040 1.1
48 6.7 42 650 - 2.2

50 6.8 37 630 2.3 2.6

51 5.8 56 970 8.5 -

55 6.5 31 660 - 4.0

56 5.0 39 490 - 1.8

59 7.5 38 720 .5 -

64 8.0 48 940 3.1 2.3

83 6.5 102 1600 5.4 .2
86 8.0 68 1490 .9 .5
95 5.5 30 490 - 4.5

99 5.5 32 540 - .8
103 10.0 43 1570 - 1.5
104 8.0 34 850 1.1 .4

107 9.0 83 2390 - .2
112 5.3 36 470 - 5.5

117 7.0 55 1180 1.0 -

119 6.0 20 380 2.2 4.2
125 4.5 65 860 - .5

127 9.0 48 1420 - 4.8

130 9.0 42 1040 - .6
131 10.0 42 1420 - 2.4
132 8.5 41 1090 - 4.5

134 8.0 40 950 - 2.6

135 9.0 67 1870 - .4

141 5.5 63 1050 - 1.6

145 6.0 42 800 1.3 -

153 8.0 36 920 6.7 2.8

154 8.6 38 1160 - 1.4

TOTAL 255.6 1580 34630 54.1 59.7

WERAGE 7.0 45 989 1.6 1.7
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ANNEX B-2

TABLE 7. TOTAL DAM CAPACITY AND AMOUNT OF SEDIMENT DEPOSITED AFTER 30 YEARS.

Dam Sediment Dam Total Dam 3 Sediment
Site Capacity (m3) m3 after 30 years Site Capacity ( ) m3 after 30 years

10 73,000 1,200 117 13,000 150

14 17,600 200 119 24,000 100

19 36,600 100 125 54,400 1,800

22 79,600 700 127 32,500 1,100

28 20,000 100 130 42,000 150

36 49,400 50 131 32,000 250

47 21,000 400 132 36,400 800

48 48,000 7,600 134 44,000 900

50 32,000 5,400 135 70,600 1,000

51 40,000 2,100 141 29,400 300

55 32,800 1,700 145 28,000 50

56 44,000 1,500 153 74,000 100

59 108,000 27,300 154 28,600 150

64 46,700 1,000

83 67,000 500 TOTAL 1,546,400 63,600

86 44,000 150

95 29,000 100

99 32,200 1,300

103 38,000 550

104 88,000 500

107 58,000 2,500

112 27,600 1,800
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ANNEX B-2

TABLE 8. LABOR REQUIREMENTS FOR CONSTRUCTION OF 10 m3 OF FINISHED RUBBLE MASONRY.

1. QUANTITY OF CONSTRUCTION MATERIAL:

10 m3 finished rubble masonry requires:

ITEM QUANTITY WEIGHT

Broken stone 8 m3  on site

Sand 4 m3  7.2 T

Water 1 m 3  1.0 T

Cement 1.8 T 1.8 T

Total weight transported 10.0 T

(NOTE: average dam contains 989 m of concrete)

2. LABOR REQUIREMENTS

a. Foundation Preparation
300 m excavation for average 1,000 m dam - .3 m3 excavation for
each m3 dam.

One person can excavate .5 m3 in one day.
Therefore, 10 m3 of dam construction requires 3 m3 of excavation or

6 person days.

b. Rockf ill for Masonry
8 Q broken rock required for 10 m3 dam.
At .5 m3 per person day, labor requirement is 16 person days.

C. Mixing Mortar
10 m' finished masonry requires 4 m3 mortar.
At 800 1 per person day, labor requirement is 5 person days.

d. Plac ing rubble masonry

At .5 m per person day, labor requirement in 20 person days.

To construct 10 m3 of finished rubble masonry requires 47 person days.

0. Porterage of matrlialn to q t'
Average apend 2 km per hour both ways and 25 kg per porter.
I T moved 1 km in 8 hours require:

1/.025 x 1/8 x 1/2 - 2.5 porturn/ton/km/day
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ANNEX B-2

TABLE 9. LABOR REQUIREMENTS

Construc- Construc- Porter
Masonry tion tion Porterage Porterage Porters Labor

Dam Volme Period Labor Total Ton km Required Required Loaders
Site (m) (days) (days) Ton km Per day No. Days (days)

10 800 80 3760 800 10 25 2000 640
14 400 40 1880 200 5 13 520 320
19 680 68 3196 1564 23 58 3944 544
22 830 83 3901 644 8 20 1660 664
28 1430 143 6721 1001 7 18 2574 1144
36 850 85 3995 850 10 25 2125 680
47 1040 104 4888 1144 11 28 2912 832
48 650 65 3055 1430 22 55 3575 520
50 630 63 2961 1638 26 65 4095 504
51 970 97 4559 - - - - 776
55 660 66 3102 2640 40 100 6600 528
56 490 49 2303 882 18 45 2205 392
59 720 72 3384 - - - - 576
64 940 94 4418 2162 23 58 5452 752
83 1600 160 7520 320 2 5 800 1280
86 1490 149 7003 745 5 13 1937 1192
95 490 49 2303 2205 45 113 5537 392
99 540 54 2538 432 8 20 1080 432

103 1570 157 7379 2355 15 38 5966 1256
104 850 85 3995 340 4 10 850 680
107 2390 239 11233 478 2 5 1195 1912
112 470 47 2209 2585 55 138 6486 376
117 1180 118 5546 - - - - 944
119 380 38 1786 1596 42 105 3990 304
125 860 86 4042 430 5 13 1118 688
127 1420 142 6674 6816 48 120 17040 1136
130 1040 104 4888 624 6 15 1560 832
131 1420 142 6674 3408 24 60 8520 1136
132 1090 109 5123 4905 45 113 12317 872
134 950 95 4465 2470 26 65 6175 760
135 1870 187 8789 748 4 10 1870 1496
141 1050 105 4935 1680 16 40 4200 840
145 800 80 3760 - - - - 640
153 920 92 4324 2576 28 70 6440 736
154 1160 116 5452 1624 14 35 4060 928
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ANNEX D

STATUTORY CRITERIA CHECKLIST

Project Checklist

A. GENERAL CRITERIA FOR PROJECT

1. App. Unnumbered: FAA Sec. 653(b)

(a) Describe how Committees on FY 1979 A.I.D. Congres-

Appropriations of Senate and House sional Presentation

have been or will be notified con- describes the project.

cerning the project; (b) is assis-

tance within (Operational Year

Budget) country or international
organization allocation reported

to Congress (or not more than $1
million over that figure plus 10%)?

2. FAA Sec. 611(a)(1). Prior to
obligation in excess of $100,000,
will there by (a) engineering,
financial, and other plans
necessary to carry out the assis-
tance and (b) a reasonably firm
estimate of the cost to the U.S.

of the assistance? Yo.

3. FAA Sec. 611(a)(2). If further
legislative action is required
within recipient country, what is
basis for reasonable expectation
that such action will be completed
Jn time to permit orderly accomplish-
ment of purpose of the assistance. Legislation not required.

4. FAA Sec. 611(b): App. Sec. 101.
If for water or water-related land
resource construction, hant project
met the standardn and criteria ati
per the Principle and Standarda
for Planning Water and Rel ated Land
Resource. dated October 25, 1973? Not applicable

5. FAA Sec. 611(o). If projct 1i
capital ait:itance (e.g., coii.tructlon),
and all U.S. atisntance for it will
excerd $1 million, has Mlsiton) Dirvctor
cert If led the countryr'i capab Iity
effectively to autintaina and utilize
the project? Yes.



6. VA Gnu%- 21 A Is Z project Thu' project has bean
iiotoF ecuton &$part of devioped in conjunction
regol of Mutilateral project? It with and co lients

- soy U -project. so-o execiated?- l dlak
Infornation and conclusion wether
assistance will encourage regioal
developmet progrIm , If assitance
Is for newly independent country,
Is itfuCOished through mltilateral
orgnsatioas or pan to the maxima
extent approprate?

7. (Ibi project will assist
CM (e) "1mprove the tecft cal

project will eff'eay of agriculture"
encourage offorts of the coutry to by mlniaiaing the tine
(a) Increase the flow of intero spent in collectin wter
national trade; (b) fosero private thereby releasin time

itatve and compee ttift; (e) thab can be spen on other
encourage develope... Ond use of activIteI (apcultural
cooperatives, credit un s d d nan-am gr ultural).
sin and loan assocations; (d)
dLourage MooopoIlti prct- eas
(e) uiprove eclalfl efflaec of
industry, agriculture and comm e.
and ) streastben free labor uniess.

. . fu 0Ltb) Zfcuatioe and TechLel assistacme,
project ll en- supplies am equlmt

courge g.s. private trade and purchased unde ts
investot abroad and ncourgse project vil be from
private U. parteilpatio in the V..
foreign assistance programs
(i0cludi"n use of private trade
channels and dhe nsies of U.S.
private enterprises).

g .. I AIo Z.Ch).AIM * eUM vil Make a
Oceanr stop ii to °unn that substantial local
to the matim eotn possile, the currency contribution to
country is contributing loca this projeat tocover
currecas to met the cost of local pemeel salaries
con tatual and other ser e, and support I building aid
and foreln aurremnles owed by offie space and land.
the U.S. are utillied to wet the
cost of 6ntratual, and otb
services.

10. FAA to, 612(d%, Dom the g..
own exe" levelileurresya
end, if so, what arraient
have bem made for its releae No*
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B. FUNDING CRITERIA FOR PROJECT

1. Development Assistance Project Criteria

a. FAA Sec. 102(c); Sec. 111; This project will be of

Sec. 281a. Extent to which direct benefit to the

activity will (a) effectively rural poor and will directly

involve the poor in develop- involve them in its imple-

ment, by extending access to mentation. It is labor-

economy at local level, increas- intensive.
ing labor-intensive production,
spreading investment out from
cities to small towns and rural
areas; and (b) help develop
cooperative,;, etpec ally by
technical as;.sistance, to assist
rural and uri'in poor to help
themselves toward better life,
and otherw i;e encourage demo-
cratic private and local
govtrtmntal In-it Litut on-?

b. FAA Sec. 1 103\,. 104, 105,
106, 10 ..  1:3 a.sir.ttitance being
made available:

(1) (103) for agriculture. This project is designed to

rural development or increase the availability
nutrition, if :.o, extent of potable water. The

to which activity i- release time that will
t., ecilict.lly de:lgned to become availabl, ant a
Incra~tir producLivity and result of t1h proj.!ct can
Income tl rural poer; 103A be utied for other

if (or ,gricul tural retiearch, economically productive
l i 'ull ,ctcount taken of activit ir,1.
nerd. of !.mall ltrm,.r: .

c, FAA !ec. 110(.0: _.011(). The recipt,.nt country will

Ttstilit- rec lple o it ttry contrbutt, at Iant 251/
VilI ling to, cnt r ibut l tind Of th1 total cotit otf thit)

to the pri ),ct, and In what project by utndlng certain

mainrr Its, t or will It provide local coitti of salarlti

4p4sur41)- t lt It Will pruJVidV for (:atmorooliia:n pertionnel,

At lart ")7 I ofthe , o [n A provide buildin11g upaco,
t~tv t~tt prop.itct. oJr lt ~l

ct lIVii y with rvQ , t tI t It ' Ich

th= an a I ;a11t(r 1 r Ii 1 14

tr n thed (ii h ft lite IMa t vf

C0nt-n14ha t tc- t'i"pi Ii -itt+l becij

wi4iVC1 lol a "Ierl-tt vely l.+L

d4 PVlopt 41," (,Iotly) ?
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d. FAA Sec. 110(b). Will grant
capital assistance be disbursed
for project over more than 3
years? If so, has justifica-
tion satisfactory to Congress
been made, and efforts for
other financing, or is the
recipient country "relatively
least developed"?

e. FAA Sec. 207; Sec. 113. Extent The major effect of this
to which assistance reflects project will be to directly
appropriate emphasis on; (1) benefit women and provide
encouraging development of them additional time that
democratic, economic, political, can be used for economi-
and social institutions; (2) cally productive activities.
self-help in meeting the
country's food needs; (3) im-
proving availability of trained
worker-power in the country;
(4) programs designed to meet
the country's health needs; (5)
other important areas of econo-
mics, political, and social
development, including industry;
free labor unions, cooperatives,
and Voluntary Agencies, tran-
sportation and communication;
planning and public administr;-
tion, urban development, and
modernization of existing laws;
or (6) integrating women into
the recipient country'q
national economy.

f. FAA Sec. 281(b). Describe This project is designed
extent to which progrizm re- to provide a basic re-
cognizes the particular needs, quirement--water--to the
desires, and capacitien of the people in one of Cameroon's
people of the country; utilizes poorest areas.
the country's Intellectual
roource4 to vncourage institu-
tional developmpnt; and raupports
civic education ncl training In
skilll: rqu Ir'd for effective
pArticipation In governmentnl
and political procunses essential
to nolf-government.
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g. FAA Sec. 201(b)(2)-(4) and Yes. The project is
-8; Sec. 201(e); Sec. 211 specifically designed
(a)(l)-(3) and -(8). Does to do so.
the activity give reasonable
promise of contributing to
the development: of economic
resources, or to the increase
of productive capacities and
self-sustaining economic
growth; or of educational
or other institutions directed
toward social progress? Is
it related to and consistent
with other development
activities, and will it
contribute to realizable long-
range objectives? And does
project paper provide infor-
mation and conclusion on an
activity's economic and
technical soundness?

h. FAA Sec. 201(b)(6); Sec. 211 Project will utilize long
(a)(5), (6). Information and short-term U.S.
and conclusion on possible technicians and U.S.
effects of the assistance on equipment.
U.S. economy, with special
reference to areas of sub-
stantial labor surplus, and
extent to which U.S. commo-
dities and assistance are
furnished in a manner con-
sistent with improving or
safeguarding the U.S. balance-
of-payments position.
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ANNEX E

611 (a) and (e) CERTIFICATION

Certification Pursuant to Section 611(a) of the

Foreign Assistance Act of 1961, as Amended

I, Frederick E. GILBERT, have reviewed the following project documentation:

a) The Project Paper technical staff's oral and

written comments.

b) Technical plans and cost estimates as prepared by

SOGREAH and as presented in its technical study of

February 1976.

c) The project description prepared by the World Bank for

its portion of the project in May 1977.

As a result of this review, I believe that the $6.7 million to be contributed to

the Mandara Mountains Water Resources project represents a reasonably firm estimate

of cost to the United States Government. Furthermore, no additional legislative

action on the part of the Government of the United Republic of Cameroon is required.

Frederick E. Gilbert
Acting Mission Director
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Certification Pursuant to Section 611(e) of the

Foreign Assistance Act of 1961, as Amended

I, Frederick E. GILBERT, the Principal Officer of the Agency for

International Development in the United Republic of Cameroon, having taken

into account the following:

A. The Minister of Economic Affairs and Planning has been charged with

the responsibility to ensure necessary cooperation among the various

departments and sections of the Cameroon Government to achieve

effective coordination and implementation of the proposed project;

B. The emphasis the Government is placing on development projects

that provide basic needs to the rural poor; and

C. The past record of the Ministry of Economic Affairs and Planning

in the development and implementation of projects has shown that

it haa a genuine capacity to function in a coordinating role via

a vis other ministries with regard to area-speclfic development

activities.

do hereby certify that In my judgement the Covernmcnt of the United Republic

of Camoroon will have the human and financial resources capability to main-

tain and utilize effectively the subject capital anatlstnnce project.

Frederick 1. (IAR IT
Acting Minnion Director
USAII)/Yaounde.
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ANNEX F

CAMEROON REQUEST FOR ASSISTANCE

UNOFFICIAL TRANSLATION OF
LETTER RECEIVED IN FRENCH FROM:

MINISTRY OF ECONOMIC AFFAIRS & PLANNING
No. 5053/MINEP/VM/CT

DATED: September 17, 1976

ADDRESSED TO: The Director
Regional Development Office
for Central Africa

SUBJECT: Small Dams in the Mandara Mountains
"Special Fund for Rural Activities" Project

Dear Mr. Director:

I am pleased to inform you that it is the intention of my Government and
the World Bank to finance a project entitled "Special Fund for Rural
Activities" (SFRA), the final documentation of which is being finalized.
This project will consist of the availability to the Government, through
FONADER, of a credit fund aimed at financing a number of sub-projects
having a direct impact on the economy of small farmers, though they
are not of such consequence as to justify a separate financing.

The first phase of the project will be evaluated on and after October 25;
it regards the Northern Province only and one of its key components is
the construction of ten small dams in the Mandara Mountains. In view
of the interest you take in the small dam project in Mnrgui-Wandala, I
would like to call your attention to the preparation of the SFRA project
and I ask you to let me know if your Government is likely to be willing
to finance this project, either immediately or at a later time. In any
cane, it would be desirable that a representative of your Agency take
part in the evaluation of the project along with the World Bank represen-
tatives and, posnibly those from the FAC on and after October 25. In
the event of your confirming your interest, I will forward to you, an;
soon as possible, a copy of the feasibility study. You will find enclosed
herewith, for your information, two notes written by my services on that
matter.

(French cloning)

I/ Louln Claude Nyanua
Socratary Grnoral
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ANNEX H

INITIAL ENVIRONMENTAL EXAMINATION

Project Location: United Republic of Cameroon

Project Title: MANDARA MOUNTAINS WATER RESOURCES, 631-0012

Funding (FY 1979 - FY 1983): $6,656,000

Life of Project: 5 years

lEE Prepared by: Date:

Eric N. Witt

Agricultural Economist

USAID/Yaounde

Environmental Action Recommended: Negative Determination

Concurrence: P4!/4ate:

Frederick E. Gilbert

Acting Director

USAID/Yaounde

Assintant Administrator's Dec'itlon:

(Approval or Disapproval of Envirot=ttiL1 Action Recocended In tha ZEE)

Approv: :

)1 i p p r ov ed

DtUO :
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1. EXAMINATION OF NATURE, SCOPE AND MAGNITUDE OF ENVIRONMENTAL IMPACTS

A. DESCRIPTION OF PROJECT

The Mandara Mountains Water Resources project proposes the cinstruction
of 35 water catchment dams in the Mandara Mountains region of North Cameroon.

The water catcloent dams will be built of rubble filled concrete. The
height of the dams will range from 4.5 to 10 meters with an average height

of 7.4 meters. The maximum volume of water retained by the dams will range

from 18,000 to 108,000 m3 with an average volume of 44,000 m
3 . The dams

will be built in narrow mountain valleys. The Mandara Mountains region

consists of old pre-cambrian rocks of the basemeult complex. Geologically

they are igneous granites or metamorphic anatorites and gneisses. The

altitude of the region is approximately 1,700 meters. The vegetation of the
region is charactert-itic of the Suda.io-Sahelian dry savannas.

The project area is one of the most densely populated areas in Cameroon
(the project area of Margul-Wandala hati 69.6 Inhabitants er km2 compared to

an average denity in Cameroon of 16.5 inlhbitants per km) and has a pop-
ulation of 496,000 with 98 percent of the people living in the rural areas.

The region hat; a short rainy seaion of three to four months! followed by a
long dry seiason. Aricultural activitlc:i (millet, sorghum nidt peanuts) are
carried out iuring the rai ny sea:ion. It is on. t) f the poorent areas of
Cameroon with per capita lncome. of $18 annually (not Including a value for
subsistencet agricultural production). The region Isj further cl hracterized
by low school attendance rater: and, asi a result, low literacy rittri. The
people of tht arta repre.sient 27 tethnic groupri and nix languagei are spoken

in the region.

The purpo.e of tht project ii to Incrt.ritae th availability )I drinking
Water on t year-round bhasi a. Wttten of the .Ltdara 'iotlntainst art- walking up

to 14 kz ote way to ,tllt, t. water for their familie.i" use,,. Tht project in
aeen asj ia mevans -1 reducinmg tht womten!4' ti=e. consrumintg water colltction
activit lr.

Prior to rlqutsttlij-, All)'r, arsitritantt h t he projrct, the Cmcroulnan
Covertient had tutdrrtasrn t1o rtistlr a tud lea t f thel probl -m of wat r In the

lorth1. The Ir t wan i t:P1' U .pvn-,rt ret %tuty entitled (,roiuud Wtter Itiveaitifin-
t ionmn amd Ili lot !rvvloptjnt in ?Nrth (>neN on. I)e to tht gecilto Ic harac-
tor rtict o Hf1 h Ie tda t.a 4 tl aI I I, Ih t report rt c te ud I -ihat No".Il wntx r

ctltel-t'nt dar. het ottrrtrd to Irtivide a niurt-c- of dr inik g water. The

Governeti'II[ of (arc'r nt x t l 1'o t=lvsllilerd l3e .,c lt' Ct rlobltlr; de I'tutl n

d'AMel~agte.c-:ia lyt'iraul lqt:t (:;I(;I-AJI) to tdrt dr s .urvey of p anlble da

V-tt-a li te .11rla - r . I t IS aid t o en s l 4-1 Ih f lgti , I log ra4 tr t l1t y tit

Cttltt II(t lh -Va l I It n I trr t at(.r IIt tlar . :O I' llrrAII rr a tstudy rttItlrd

trlven tor cl' t~ [ : lt l -ti !.ntlara .ttaiic . () o ( I'll .itcn stuit|Itd,

V wat rI" t' . zetu1 l tla.tsit eto.,VtC I i-c CiOr tt 'lln Ilit t I 11. At th s poI tli,

he (c)V a t Il w;lu c (IaItrc I'n r lt' tl r d 4or.cr it nn In t e lt I i tia"c I liv I e t 0|1Itic-

Livle] oif the watFtir t'at I.zrilt 1t1V. h t Ilt 1d lat11 li nt Ah t- lr Vri a l-otwtec t

u!11 S11 witl Itit hIdr the t otiotrut I l ost of teli tf thr ca!irs atl All) I t ,isldcritig

th1 clltnt rut.t lol tit I' dia-Ms.
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The PID for this project was submitted prior to the requirement for
the inclusion of the Initial Environmental Examination. As the two studies
undertaken by the Cameroon Government were technical, AID considered it
appropriate to study the health Implications of the water catchment dams
and the sociological implications of the project as an integrated part of
the project design process.1 /

Three types of studies have been completed during the preparation of

the project. They include:

1. Environmental Health.

"The Potential Health Impact of the Construction of Fifty-
Seven Dams in the Mandara Mountains", by C. Ripert, pro-
fessor of parasitology at the University Center for the
Health Sciences (CUSS) in Yaounde; S. Skobo, Director
of Parasitology at the University Center for the Health
Sciences; and D. Palmer, Public Health Specialist with
USAID/Yaounde.

"An Entomological Study", by Professor Ripert, Dr. Ekobo,
Mr. Palmer, Mr. P. Enyong, a medical entomologist for
ONAREST, and Mr. M. All, an assistant medical entomologist.

2. Sociological.

"People a,,d Water", by M. Flkry, anthropologist; and F.
Tchala-Abina, lecturer in rural tiocology at the National
Advanced School of Agriculture (ENSA) in Yaounde.

3. Economic B1tie.]l nt,.

"Economic Survvy Intended for the Small Dams Project in
the Hind: a Vountaint; Region'" by the llurnuU d'Etudeo
liur lv l)-veloppi- ent Ititegre II Ynounde.

InformAtion cuit i nrld In th : it tidIe.v liii been h tie od In the prgeparn tIon of
tile lEE. !ln add1itloi, th l hI)' ri notir-d titt:dy and .O(1t1 I1 report were used.

The tvran er.iluaitlig the 0o1rli llal hr.lilth Iallitit ol the project cOmpleted
ita firtit .ttliy, with All) luiinyg i Derethr ,r 1977. Vr. Vkobto, one of the

t e4'm c hrri, p rir-nenrd th- tvnm', fII ind i ti ri ()CIIAC' r Twe lfth Te iIcal
Conf( r-Itev It April. Ien lth -i 'rlitil ri tt from Cameroin and othli r Cent rra l
Went Air it ln 1u .n i 4 ati Ienti e the i o t ervn v. la..t-Id upon dliricuttillt i and
rac irx E:t; iaI t r. of ) li r uillt -rr i. r,. i ri tcctdiI trip w r. v t , od Io the Nor tI li I
July 'bjrfili: the rainty -4giroit ll gitw ne o f 1 h World llntl:i4 f ' ntl -riot II tho
heal th n itid ,i It 1u11d rd he l lon-All, rar- r-r w: b i ' l ravel I r t , The Iwo
hri tilh rttu1 ¢ havct-' hnablrd thr 'IT'PC anul i- dio, l to i , i .ra thr e t lationhip

11iv Worl1l liit approvril It_ juloirct'! i tit) the loi0 t ht- ! W).}t!AIl
rt-!,rt aloie. The 1l1l1Q) ftiilu-d itol-lj t hlri part I Ivac-d with All)
I1 h lintileh 11lAiilirz oir it htic a
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of this development project to and its implications for the population.
Departmental officials in Margui-Wandala, provincial officials in Garoua,
and national officials (including the Minister of Economic Affairs and
Planning) In Yaounde have all discussed the relationship of the project to
its health implications. While there is no evidence of significant adverse
environmental health effects as a result of the project, they fully support
tile recoumendations made by the design team to enhance the design of the
dams and sites surrounding the dams as well as to include a project component
which will continually monitor the health effects of the water catchment
dams.

B. IDENTIFICATION AND EVALUATION OF ENVIRONMENTAL IMPACTS

1. Land Use

Farmers of the region have terraced many of the mountainsides for
agricultural purposes. At about 20 percent of the sites the proposed reser-
voir will inundate two or three terrace levels. In the course of the socio-
logical study the people of the area stated that the farmer who had land
flooded would have acces:s to other lands. The customary land tenure system
is sufficiently flexible to allow for this kind of movement.

It i; expected that there will be some movement of population toward
the dam sitet,. These movements will be In terms of two to five kilometers
and are not expected to be nignificant. The multiplicity of ethnic groups
and language differences tends to keep ptople in one area. Differences in
religion mitigate against large s;cale migration also. The people of the
mountain. are iSntmist t or Chr i stlan.; wherean the peopie of the plains out-
side the project area art- lutllmt.

As a result of the dam,;, there will be year-round seepage from the
reaervoir (a ch ractt-ri tLIC coon to all dam.si). The Government of Cameroon
is coniidtrlng a rtefores, tat ion project in the area below the dam. Thin
would t iIe advantage of the mol ;ture in tihe land, be a beginning to the
long-term problum of providlng additional futl sourceti, and be complementary
to tht (overnmntl'i participation in the Operation !7ahtel Vert program.

Anoth-r 3ltt-rnatlvie to the use at th. e'epitn g water I.- to Impound it
for irrigated r ti. or veg,-t,ible production. The otiltitry of Agriculture
and thc he- It s team are, otncernd abuot thi, ustit of witter howeve-r. It In
consldertd that Irr iga ttd p2 ,t would be exce llen t1 hreec Id.,.; scourct.e for
ca:vtnin wat4,t-harnt- dinrv -en.

An a ret.ult (4 tht4 cctncetti, the d!ism. will h,- cotvttructed with a con-

crote lii1 to lead water oiay trcm th. dao an~d tie land Ielow the dam will h
Rraded to Ieatd uater ,aay tal %vid ratirdltlig puddl-i of watr.

The 0 ,rmr:r. ,I t ih r g Z, ttl d ii hiVe a fe-w dctn:t-tr Ic 4 anila ln ratch ia gOot at
4"d chai .re . 1Th 1Mi t Ilm i .re kt'pt lit aitil aimso tid the Iatl ly comLpound thirtng
t|ho aprittiltt¢ !r, wtllg res-tii -a, that tite rop% will nilt he, eatr . Vuring
ti n1, pvrlod forag, in 1,rttight to tile a l ila]a . Water in brought to the
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animals during the dry season. In order to prevent village animals from
going directly to the reservoir for water, living barriers of thorn bushes
or cacti will be planted to prevent access. This type of barrier is
typically used by the people to prevent their animals from entering vege-
table gardens or portions of the family compound.

Due to the height and ruggedness of the mountains, the region is not
part of the northern transhumance zone among Nigeria, Cameroon and Chad.
Therefore, herds of cattle will not be utilizing the reservoirs as water
sources.

2. Water Quality and Health

These two impacts will be discussed together because of their inter-
relationship.

The project will create 35 bodies of standing water and the World
Bank is financing 10 additional dams. The AID Mission and the World Bank
project have funded an environmental health team for two visits to North
Cameroon. One field trip was made in December 1977, during the dry season,
and another trip was made in July 1978, during the rainy season. The
environmental health team's specific tasks were to:

Assess the current health status of the people as it relates
to the project's activities;

Determine tile health impact of the construction of the dams;
and

Make recozctdations to eliminate or minimize possible negative
health impacta of the proposed dams.

The conclusion of the environmental health Impact team was that the health
problems that may be caused by the construction of the dams in the Mandara
Mountains region will be insignificant in comparison to the economic and
social benefits gained. The conclusion, however, will be valid only if
proper precautions; are taken. The team made a series of sugge;tions that
have been incorporated into the project denign. One net of recommendations
was concerned with the design of the dam and the area around the dam.
Additional recounmndat ions; were made for health education activities.

There arvt a variety of water-vector borne dinea;es and fecally related
diseases in North Cameroon. The following fit a lint of the dineaezi found
in the lorth, and for ench d ieave , suggestions made by the environmental
health team to reduce the opportunity of negative health impacts.

(A) MALAIA

-- Epi dt.1ology

In 1959, prior to a re-or!anizatlon of the niti-malrlia campaign,
P. CmV.Is' and .J. Moticht-t undertook a (,pldt-l ologcan tiLtudy of mUa lari In
the Diamare , flrgtu I -Wand, Ia and Mayo-Vanl depnrtmentn. The results of
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this study show that Plasmodium falciparum is responsible for more than
95 percent of the infections whereaLs P. malariae, alone or associated to
the previous species, can be found in less than 5 percent of cases.

Malaria, alone or associated with pulmonary or digestive infec-
tions, is responsible for more than half the cases of child mortality in
North Cameroon. Fourteen species of the Anopheles type mosquito have been
identified in the region, but only A. gambiae and A. funestus are vectors
of malaria.

A. gambiae can be found in every village; however, in the dry
season, it is absent from the places where no larval shelters are found.
This fact is particularly noticeable in villages located far from temporary
rivers and in the mountainous areas of the Diamare and Margui-Wandala.
The typical larval shelters of the species are sunliL water bodies without
vegetation. The water must be frequently changed as larva do not tolerate
an excess of dissolved organic matters. The shelters during the rainy
season are found in the slopes where an impermeable ground allows rain water
to accumulate. Residual shelters are formed when the "mayos" dry up,
leaving ponds which are very favorable to the development of A. Sambine.

A. funestus is not at, frequently found in the mountainous areas
as A. gambiae. The immature forms can be found mainly In clear standing
water with a profuse vertical vegetation. The typical shelter it; the
"yaere", a vast marsh, having standing water from August to January.
During the rainy season, the flooded rangeland provide good shelters both
in the mountains and in the plains. After the rains, however, host shelters
dry up.

-- Team Recorrnendations

The team believes that there is likely to be some Increase in
incidence of malaria due to the increased number and permanence of waster
bodies created by the project dams. Malaria is, as previously noted, the
leading cause of reported morbidity. It In not thought, however, that
there will be a significant increase in the incidence of ruilarla. The
morbidity statintitcs for malaria at the DjIngliya ditpensary, which nerves
an area where a tmall dam han been in existence for three yearts, whowil no
obvious hi..her Incidence of malaria per popul at i on than other areas without
existing dams,. A very few motsquitoevi were collected near t he exi :t ing dam
in Dj ingliyai, and It did not tsem that tiht renervir or the water flowing
below tile dam provided an optimum breeding habitat for mo(jultors, )urI ng
the July field trip few Anophelt. monquItoes, were found.

There Iii little that can be. done to Intur" that there will not be an
increase in mit maria due to th cotintructLion of tie- daim,-. It. L1: not recow-
mended that the Gover.nmrnt of (:arivi.roon he chtirrcd wi tI applIlcat Jun of Innec-
ticide, t;1nc, thin It. not contjildcrrd to be feantIhi and may he" dangrrous.
Empliahil on hel I Lit ednelt Jlt effort is tirotghout. the ent Ire area ohould he
ma'de to enC tiuragce tinltt±ry lipi ovemet 1 n , i i 11 iing and dra iling 4ny
non-utilized r.imaIl bodion of water ta ,,l minnto breedln habitntn of moo-
qu I t oes.
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(B) ZWTZSZK and URIMAY SCHISIOSOHZA5ZS

-pidmiology

The geographi distribution of human schistosomtasts. In Cameroon
was studied by R. Deechies, A. Dales, 3. Ngpale.dlno and A. Poirier In
196S. Zn the North, urinary schistoso isis, traumitted by 8L ismandin
and Intestinal schistosom iass, tranmiitted by . are extiai
prevalent. A few cases of schistosomiasis trauM ttedby L~S. e S
can be found l the Tokombere areas

Zn Karus, according to A. Kegoim (1977), only 1.4 percent of the
people living in the Doalare quarter it: eggs In their stools.
In Kona, the figures are higher and have bejuptol 1.2 percent of the
examinations performed In the Adventist Uosp' tal (Dr. J. Iteveny, 1975)1
22 percent of school children emIt S beematool ne In their urine.

Twenty-one water points surveyed between Deember 14 and 21,
1977, Lu North Cmer oon showed the presence of soal ,$.all "myos",
drainage canals, ponds, Irrigation canals, springs and dam overfalls were
UiSi*td. Bu l Inemedate host of M aniane timese

found ton times l fferedmste oto

was found seven tms.

Two dne eisting In the region were studied Ln detail. The dam
providing Kakolo with water has the shape of a basin closed by a concrete
wall with granite banks. Tberea isno water vegetation Lu the reservoir
and the water level vaie noticeably arund the yer. No snalls were found
in thes lase. UgimhsIIW hgfelg and kiu 16 LOn the contrary,
an be found in thiioiifau as wo[ "ein t e r dnstrea. i s
a has water year-round ianatnlg from he rum-off of the da.

roe jinglia dam Is similar to the Kokolo, dman uIts shte and
capacity. The valley Is closed by a wall made of granite blocks sealed
with concrete. There is not vegetation Luo lke and the water level
varies significantly accordig to the seas, on m.snils ware found in the
lake, but 3l1mbl f UgiM was foamd to the river downst rm, where
rice paddis wsibiiiii is tWe.

•-Ten lmgmnndatgU

As such as It Is possible, the banks of the reservirs created
by the dams s mhou not provide an eviro et for nalas Ihis will entail
constructig auto steep slope at least to the uiism level of reservoir
4urLn the rainy seaon. IM banks should be fire from rodo, mud end
aquatic vegetation.

IMe team believes that Lu cases where spif lecas evaporatin will
take place during the dry seaso the reservoisl l nemt provide a suitable
env iromust for snails lost snails tead to establish themselve In shellby
water along the shoreline, aod the water level of s&e reservoirs are emestea
to £lucsuase between the wet and dry sasmons to an extent that a favorable



-68-

environment for snails can not exist. Host snails, enpecially Biomphalaria,
which make little attempt to retreat as the water level drops, will be exposed
and desicated.

If it is found or suspected that there will not be significant water-
level fluctuation of the reservoirs during the year because of the severe
gradient of the lake shore, excessive shade in the area, etc., it will be
necessary to assure that the above measures are taken.

It is recommended that there be no human and animal contact with
the reservoir and the stream that enters the reservoir, which will provide
a significant area of shallow water environment. To avoid contact with
the reservoirs, It is recommended that a thorn fence be constructed around
the reser-oir. Thorn fences are cornon to the project area and will be
of little expense.

The dam itself should be constructed so that there will be as
little run-off as possible. The dams will seep water at the base of each
dam and thit; has occurred at both the existing Djingliya and Mokolo dams.
The seepage can not be avoided and it will be necessary to assure that the
water Issuing forth from the dsa I not allowed to provide a favorable
enviroment for aquatic plants and, cont;equently, for snails that may provide
the Intermediate ho:st for 'chistosomiaais. The possibility of having a
small stream and/or water bodics below the dam will te the moat serious
health ritsk from the dam sites. This area will present the most favorable
environr ent for tht tranf;mit;rion of nchititonomianin an well as other water
borne d tiisaies.

Depending on the Individual dam slte, provisions will have to be
made to prevent water bodies forming below th,- dams, or human and animal
contact with these water bodies. Team suggestions Include:

(1) Constructing an open c-ment chute below the dam, directing
the run-off to an area wherv it will not provide an environ-
ment. for nailn. A ct cnt chute will not allow the growth
of squatt- i planti, and wate.r velocity will tend to tiweep
away any ,os lt, tl'nt attempt to e stablIitih themnelven there;

(2) Fencing off any wate r collectlng In a aits below the dam;

(3) Divertlng the wate.r flow to any tauilterranan cavern--if

11tLth 4-xiists Itt the area.

There will Ie a ti.tnde.ncy for local people to titilize ativ water
bodlao@ bvlow the dnizj I ,r I rrigatliin. It waii n trd, Ioth nt Moko o and
DJing llya, that rIc I r dd Irst, were ujider enit vat frn he1low tile exit lig
dAM. Dloth th-sr rvas 1, hr1-t lrd h~ont roinli l or .nhistor.omianln. The cul-
tivtttlun it Itrijg.ait d crovr int thin nrrn in to he dinseturagrd.

Vhe i le. -r lnr g Ilncrn for popllr 4111d 1 nialr will l1ikely tp
loCAted ic1-ew the 4411" arr.l, It In Importalir thai want r ( no not overt low
OJt t( thrtC nt tilt- t Ut e (%nfl9r3 nt Cl r I Otid I to for). A e' rnts to th,4
atructirrn mupnt tie, at 411 titr frr tit t3ttiditig water.
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(c) ONCHOCERCIASIS

--Epidemiology

The centers of onchocerciasis in North Cameroon, as described
by J. Anderson, It. Fugelsang and C. Marshall (1974), are located in the
valleys of the Vina and the Mbere, which are affluents to the Logone River,
and are found in the valley of the Benoue and its affluents. An oncho-
cerciasis study was undertaken by Doctor Steveny in 1977 in the Koza area
in the northern portion of the project area.1 / A survey of twelve villages
of the region and involving 675 people showed that 61.2 percent are infested
by microfilaria of 0. volvulus. These were found in skin snips taken at
the iliac cresL.

Onchocerciasis lesions presented by villagers are typical of the
savanna region. Nodules (on the hips), skin strophy, "lizzard skin" and
pre-tibial discoloration are symptoms found in the population studied by
Steveny. There was also some blindness noted among the older people.

During the dry season, immature forms of the black fly are found
in the permanent streams of the project area. Those found belong to the
following species:

At the Djingliya dam, downstream in the mayo, and on
the dam overfall: Simulium (Eusimulium rvficorne) and,
apparently, Slmulium damnosum.

At the mayo nuar Cousda, having a rouch granite sand
bed, on plants: S. (Metomphalus) medusneforme
hargreavenI.

- At the mayo near Kilda, granite flags, waterfalls
anri sand bed, on immerged plants: S. (Eunlmulium)
ruficorne, S. (Meillontelltm) adersji, S. (Metomphalus)
medunaeforme hargreaveni.

- At tho Mayo Trianaga, under th, bridge on Mokolo-Coza
road, granite and trand: S. (E.) ruftcorne, S. (Met.)
meduinaeforme )largru.nwI, and S;. (Mi 1.e Idernil.

S imul um dlirnorsunm, the only vector of human onchocerconlsa known
In North Cameroon, wan iapparently found at the l)JInglIyn dam during the
survoy. In tli dry n,.aron, the hydrographic network of the region, tribu-
tarien of the Lgone l(iver, Its almoat corple.ti-ly dry. Diuring the rainy
lsanon, It tippetirr t tht vector black f liteo arte ciarried uptitream from
rrlbutarin of t he V int liver, riii. .t the. Touboro In Caimmroon and Baibokoum
R;vcr In Chad.

1I Th" irevale.ce rat r ,,.erved In the n: atidy are a, fol lown:
fguvtchwwg, (4, ,, 60%), (okoro (13.1, 79 ), Mozogo (.,0, 22x). G;aha*O
(50, HPI), 14tirarawn (' , 747), Honkota (67, 07), Mawa (50, 08%),
G00a4 (114. 731). Voofta ('22, 907), Ko a ( 50, 4410%) l) tJilgllyn
(50t 301). Cotin (00, 7-,).
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During the rainy season black flies were found at the Djingliya
dam. Adult flies were captured around the dam and eggs and larvae were
found on the steps of the dam. The structure of the dam provides an ideal
breeding site for this insect during the rainy season. The flies collected
are of the genus Simulium, and some of them were preliminarily identified
as Simulium damnosum. While this has not been finally confirmed, it is
necessary to proceed on the assumption that onchocerciasis is a danger that
must be minimized in planning the design of the dams and the run-off areas
below the dams.

--Team Recommendations

Onchocerciasis is, as stated, a serious problem in the area of Koza
and Tokonbere. There will be three dams (two by the World Bank and one by
AID) constructed in the most seriously affected area. However, because of the
long flight range of the black fly, it is important to assure that the dams
in the project area do not create any rapidly running streams, which will cre-
ate the breeding environment for the female black fly (genus Simulium).

As in the recommendations for schistosomiasis, measures will
have to be taken to control water flowing from the base of the dams.
The use of insecticides to control vector larvae, as for the control of
other disease agents of concern in this project, is not recommended. The
team believes that the use of insecticide will not be feasible because
of cost, administrative constraints and isolation of the area.

The physical structure of the dams should not be designed in the
form of a staircase as is the case of the Djingliya dam. The recommended
shape should be in the form of an "S", as the present small dam at Mokolo.
The run-off over the dam should be concentrated to one side of the structure.
This will provide an adverse environment for black fly breeding.

(D) GUINEA WORM DISEASE (DRACONTIASIS)

--Epidemiology

The epidemlological study of Dracontiasis among the Podokwo
population of the Mandara Mountains was made by H. Isoonfa (1976). The
moat important center of Guinea worm dinease in the project area is located
in Oudjilla and the adjacent area. The disease, however, cnn also be found
in other villages nuch as Doukoula and Cavara near Koza, and Gokoro.

In Oudjllln, 26,6 percent of the 944 patients examined were carry-
ing Cuinea worms and 75.7 percent had been infested at least once in their
life. Both male and female were infeated, especlally between 6 and 33
yearni of age.

The number of wormtt var ies from I to 5 per carrier. In 93 per-
cent of case the I elp~ are Infvstd, In 47 percent of Cases the feet are
attacked. lenn frequently infreru d arr t'he head (0.3 percent), the Mreamto

(0.3 percent), the external g.nitalr (0.8 percent). Defitnitive nnchylouin
of the ankle In frequent and the kne are of ten attacked.
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The prevalence of the disease varies according to whether water
is hauled from a modern well with lips or from an unprotected traditional
well. To collect water, the people must enter the traditional wells up
past their ankles (where the nematod: infection usually occurs) and, thus,
they contaminate the well with nematode larvae. The larvae will infect
humans when the contaminated water is drunk.

--Team Recommendations

Guinea Worm Disease is a serious health problem in the Oudjilla
village area. It is also found in the villages of Doukoula, Gokoro and
Gabora near Koza. For the construction of the dams in the project, it is
recommended that a special effort be made to prevent humans entering the
water. It is also recommended that emphasis be put on health education
efforts in the infected areas. Any health education efforts should in-
clude the presentation of the mode of Guinea worm infection and stress
why it is wise to boil water. It is to be understood, however, that the
team believes that environmental change, i.e. barring entrance to water,
is the more important and feasible method than an attempt to change the
practices of the people in the project area.

(E) CATTLE LIVER FLUKE-WORM (FASCIOLA GIGANTA)

-- Epidemiology

Lymnaea nacalensis, intermediate host of the cattle liver fluke-
worm, Fasciola giganta, is very frequent in the North. This snail was
found in 3 out of the 21 stations surveyed. Human fasciolisis caused by
this parasite is scarce, but it does cause important losses among livestock
according to the annual reports of the Maroun Veterinary Sub-Sector. The
statistics of the nlaughterhouse In Maroua verify this.

Team Recommendaions

It is import,nt to prevent cattle from coming Into contact with
the reservoir or any water bodIes. below the dam that may harbor the vector
snail.

(F) FECALLY HEI.ATED I)IlIA~ES

-- lp Id,-miology

Baclilary dyt:,,ntary, nmebic dynentary and other diarrhenl dipnican
arc very prevalt.nt ind thi sound leading -tnutse of morbidity In the project
area. lutentt Inal nt-tntod,. woim Infectionn (tocar n slaI, ,tc,) ,x i nt In the
project arei but nre not tirIoun. Ot her parnimtic d iran.o exist In the
project area, It art not cons Idered to ho of renrlOtn cot)SIequieneC to the
project.
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A study made by E. Kegoum (1977) of a population sample of the
Doualare area showed the following results:

Trichomonas intestinalis (11.9 percent), Taenia saginata
(9.3 percent), Necator americanus (2.5 percent), Ascaris
lumbricoides (1.4 percent), Strongyloides stercoralis
(0.1 percent).

The presence of skin Leishmanosis in North Cameroon has been
detected for 40 years, but the center near Mokolo was described in 1976
by K. B. Duibrilla. The disease appears during the rainy season with the
multiplication of the vector phlebotomi. Fifty-eight patients were identi-
fied in 1976 and nineteen among them were native of Mandaka. The uncovered
parts of the body, face and members are particularly attacked. Leishmanio-
sis will not affect the project.

--Team Recommendations

Fecally related diseanes are prevalent in the project area.
This problem requires that all water bodies created by the dams be pro-
tected from fecal contamination by the population using the water source.

It did not appear to the team members that the local population
used latrines to any extent. It will, therefore, be Important to atssure
that all bodies of water (the reservoir, the area above and the banks of
the reser-oir, and the water bodiea below the dam) are not contaminated
with human or animal fecet;. Needlenn to n;ay, contamination can take place
not only by direct contact but indirectly, etpecially during the rainy
season when fecal material may be watihet-d into the renervoir.

It it recotmendt-d that:

Access to all resfervoir. be rentricted. A thorn
fence, meatloned previous ly, appeart to be the
most reatonabltv =(ntit to do this;

Pit latrines be con structi-d on th. path Iending to
the wat er tiotircit--lose einotigh and Co t-vvnlent
to be tit ed by thone coming for water but far enotigh
4ay no al to prevent any cuntoaltnation; and

Health educatlm efforts he directed townrdu recally
ralated dineanen.

Ovorall mol)idIty for tihe projert aran is .ktchy and enwowht outdatod.
What follown ar (I,'urrn ol't afisd at the, Hinintry of lIeslth, lIhrrAis of
5tatintlctl in Ynotldo, tor the 1'epn Lrtnnt of Varpiti -Wandna ihIch rncoz-
pAnnant mont of the i,rtij . t nrea, oxcept inl the reg1lo at ttnd Mct ri, Tho
latont atattntlcps availntle are for l'74.
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Selected Morbidity Statistics for the
Department of Harqui-Wandala, 1974

Disease Males Females Total

Malaria 22,5(,5 21,248 43,753
Dysenteries 9,9.9 9,145 19,064
Intestinal worms 5,154 4,704 9,858
Schistosomiasis 1,172 1,032 2,204

(Intestinal)
Schistosomiasis 1,238 800 2,038

(Urinary)

NOTE: According to the 1976 Census, the popula-
tion of Margui-Wandala was 496,000.

In swimmary, malaria, bacillary and amebic dysentaries, diarrheal
diseases, intestinal and urinary schistonomiasiu, and onchocercisnsi dra-
concouls, are the major human diseases found in the region where the project
will take place. These diseases are water borne, transmitted by an organism
developing on a vector living in water all or part of its life, or a disease
whose traniiminsion I:s greatly affected by water.

The prevalence of thene ditseaues, and liver-fluke worm disentie In
cattle, is likely to be mott influenced by modificationn occuring in tile
hydrographic network through the dam construction. Diseases such all amoebia-
ai and intutitlnnl worms (ascaridioutn, nectoronia) though trantimitted by
water wet ground, will probably be less influenced by the project. The
prevalence of nkin leiatmanlouil and taeniauin will not be affected by the
project.

3. Atmospher Ic

Thie project In not expected to IhaVe any eftect upon the atonphar@.
During the construction of rach dam there will be some noitse And dust but
lice the average length of time to construct a dam will be 2 1/2 months

it iII not rxpecs-td to cune any problmu.

4 * $Natr izo ll Pr eAIr urnd

The project will crrat. a year-round sourea of water whrv none had
xistrd durlng thr dry traston.

Iat rr-vrctor torlw dl s as wrre d isinutrd III :C: I ill .', 1I. project:
Aron lI II thr nrm-nrId tr rlh ald ov tof t hr a( t lvt Ira thait zy he under-
taLIrn anI a rlt ul thr pruoIec In a r0forvatatil4'l at Ivity. 1hI wutilil

Intc Iutrle noc la o4 trem rtir t aile for Iirrev*ird ai, frit rem. 1111
ACt IV Ity , tIMUgl afllI 111 4 -1IIIIII ng At aKC, V011141 hAViI 4 pi'sIt 3ye ef (Cct
on tho r-gluti' attra rrtstvr#
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5. Cultural

During the course of the field work that had been done for the project
design, one proposed dam site was identified as a traditional alter place.
The site will be moved a few yards upstream from the original site. The
people of the area are in accordance with the shift.

Tile project region has one of the highest population densities in
Cameroon. The people of these mountain,; are Christians or animists whereas
the people of the lower plains are generally Muslins. There has been pres-
sure on the varied ethnic groups of tue region to move to the plains. This
pressure has been the result of a lack of resources in the mountains, such
as sufficient water; a sense of isolation brought on by poor roads and lack
of opportunities for employment, both on and off the farm; and occasional
attempts at planned resettlement projects by the government. The provision
of more readily available water through the project will make the option
of staying in the mountain,; more feat;ible and attractive for those who so
wish.

In addition, the provision of watur will have a significant impact
upon the family, particularly women. A major portion of a woman's time
is spent In carrying water for her family's use. For the fanmilies that
will be served by the simall dama there will T;e increased time available for
other activitict t;uch at; child and home care, agricultural and artioanal
activities an well at; lvitsure time.

6. SocIoecononic

The proJ ct hati been developed In response to the needs of the people
for drinking water. The rationale for the project, therefore, is on a
cocinl rather than a'i economic bat in. There will bhe tdhort term economic--
or monetary--ga.in to the, peole In the area bring -served by the dam.
During the cun;t ruc tlen of .acli dam. people in the tiren will have short
term employme-nt opportuni tlea.. Sinct" this area han tit) average per Cnpita
i|ncenr of $18 anmnually, even thete .,hort te rm c-mployrwnt opportunit it will
have a it liticant Implict. It In not plannt-d that thtc rtese-rvotra will he
uted for Irrigat,.d agr lcult ure act ti trQ iand therefore thtt-r will be tm
dlrvct ,conomle tent-f It.

"he priiJhpwitd proj-t-t lr of grvat Interr..t to Ctrtroo lall off icialt at
the dcrartmt-tital, provInc lial and national levelts. The Hlriuion ht, received
4 rrqJU,"it from the , govrtr n to at::hint I deve l ophi rg a uvrI c (io follow-on
act Ivtlet. or a:n i tregra ted rural dvvelopment projret Ther 'forc, secondary
or compltc-zntary rtrctn of tht, project will lie.vly have a gre.tir ecotomic
O~ftct, e.g., fstih culturv.

7. Ilealcth

The hoalth plpilcatit i3 of tho project hav 1,con diacuasuod In Sction 2
In aonnactill. with WAter qkU4lity.
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IMPACT IDENTIFICATION AND EVALUATION FORM

Impact
Impact Areas and Sub-areas Evaluation

1. LAND USE
A. Changing the character of the land through:

Increasing the population L
Extracting natural resources N
Land clearing N
Changing tioll character N

B. Altering natural defenses N
C. Foreclosing inportant utea N
D. Jeopardizing man or his works N

2. WATER QUALITY AN;D HEALTH
A. Physical state of water L
B. Chemical and biological states L
C. Ecological balance L
D. Changing a natural environment L

3. AThOSPIIERIC
A. Air additives N
B. Air pollution N
C. Noifiv pollutiont N

4. NATURAL. HES0111WES

A. D)ivrtilon, altered use of water L
B. Irreverr~ible, inefficlent cozitmenta L

5, CULTUP)A.
A. AltCring phytilcal y'bols L
B. Dllution of cultural traditiotna L

6, SOC I O--'COJ()H I
A. Changen Iti con,;=1c/-=ploymrnt patterna L
B. C~lnlaell III populat ltt L
C. Clwngcti In rulturnl paLttrna L

N - No onvirotumntAl 1rpnct
. - I.l-tth tviruttmzntal Impact
X - X t, e.IvirotwIrntal In wt

II - IIh 0iv r o=cntA Irpr ct
U - Unh'n' vta lv vr I|amd=t t 1*pac
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11. RECOMMENDATION FOR ENVIRONMENTAL ACTION

The project will have no significant adverse effect on the environ-
ment and therefore a negative determination is recommended.

The project detIgn process has retsulted in a series of recomendatione
by the environmental health specialists, the sociologits, the REDSO/WA
engineer, and GURC officials. Based on the recixnendations of the various
experts nvolved in the project design process and with the support of
CURC officials at each level of the Government it is expect,' that the
project will have a positive Impact upon the rural people in the densely
populated and very poor Margui-Wandala department.
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ANNEX I

DRAFT GRANT AUTHORIZATION

AID Loan No.:
Provided Under: FAA Sec. 103
For Mandara Mountains Water Resources

Pursuant to the authority vested in the Administrator of the Agency for

International Development (A.I.D.) by the Foreign Assistance Act as amended,

and the delegations of authority issued thereunder, I hereby authorize 
the es-

tablishment of a grant purnuant to Section 103 FN of said Act to the Covernment

of the United Republic of Cameroon (Borrower) of not to exceed nix million, six

hundred fifty-nix thousand U.S. dollarn ($6,656,000) to assitst in financing

United Staten dollar and local currency cotsts (such local currency not to exceed

the equivalent of two million, nine hundred .sixty-tix thousand U.S. dollars

($2,966,000) of the general conatruction and engineering contract for the Mandara

Mountainsi Water Hetzourccs project.

Thiti project con-isatu of providing technical atstistance, equipment and der-

vices for the contruction of approximately 145 gravity over-"pill dams of rubble

filled concrete. Their height will rtjnge from 4.5m to 10m and they will have a

storage capacity ranging from 18,0f)ate3 to l08f,O00m . An additional concrete lip

will be constructed on the downutream slope of the dam to lead over-flowing water

or decpage 4 ,aY from the dam. One or two water dittribution points (Which will

look live wello) will he built downstream of ,ach dam, and will be connected to

the retiervolr by p1pet. Water will be filtterecd between the reservoir and the water

point. 1::tentlal to thin project in the hetalth nurvey and health education com-

ponent.

The crrat on of thetse dazu will assure yrar round water ntpply for approxi-

stely 13.020 familics, thereby freeing tize for agricultural and non-agricultural

producti ,. and lIrinure. Thitt project ia contsidered the prerrqulite for any

further drvel =ent projectt in the regi on.

Cot'A1 I t t. C11(tr '

Othhr Hi_-i: standard legal and budget conditiona. there are no particular

condit l.n. ,.rrtedent In thia project.

Cuvctaiit n

,ht riw will ovanatt to (a) rev Iw and report twita per year on the

Instl c-'-- 't roicet arei -( m4larta, *schilto at na a. onchoceretatil and

guitiva I,.1' ha,hut aai) ari (b) ( u't1du(rt yearly rnvircntmastal health In tho

prolc t Az-C , tilI ectlt o( ,f daa u'rzpict ld with A.1.1. flt atit111g.

Wa f a

a,1 oa t t ithe Jun tt tattio ctt f(orth tit Afnex CA u( the proir-l Iaper,

I herebLy valve Al1't"O oatinilty roquirczento to aothorltre the licwuiton f



-78-

cooperating country Cameroon to be included in Geographic Code 941 for the
procurement of up to but not to exceed $1,700,000 for engineering and related
services, provided that the contractor meet AID's approval and be required to

meet standard AID procurement procedures.


