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Chapter 1
INTRODUCTION

1.1 Overview

The population of Mauritania is almost evenly divided between traditionally
pastoral nomads in the north and the farmers of the Senegal River basin in the
south. The persistence and severity of the current drought has virtually
eliminated productivity in both these areas. At present, the very existence of
a great majority of the population is fully dependent upon foreign assistance.
USAID/Mauritania has assumed a lead role in the planning and implementation of
relief shipments of food. It is now anticipated that prompt action in this
area by the U.S. and other donor countries will be adequate to avert a
national famine in 1984,

The growing crisis of village and community water supply shortage has only
recently been recognized. At present the critical needs are not fully known
and methods of addressing them are yet to be determined. Under the present
(December 1983) severe drought conditions many traditional water sources and
wells are dry that withstood previous droughts. Lowered water levels are
reported in many more sources which will also become useless if subnomrmal
rainfall (similar to that of 1983) were to persist for another year. Because
of the almost universal inadequate supplies of water (of crisis proportions in
some communities and general failure of supplies in others) USAID/Mauritania
proposed to use PL 480 funds of up to 90 million UM (or approximately US $2
million) to alleviate current widespread hardship and suffering and to avert
the potentially catastrophic consequences of a continuing drought.

1.2 Scope of Work

A three-man WASH team arrived in Nouakchott 1 December 1983 in response to a
request from USAID/Mauritania for OFDA assistance. The team was asked to
identify short-term emergency water supply needs and targets of opportunity in
respect to long-term water supply improvements.

Specifics pertaining to the team's Scope of Work were detailed in a Water and
Sanitation for Health (WASH) Order of Technical Direction (0TD) Number 172.

1.3 Team Activities

Initially Christopher and Elizabeth Brown were the principal USAID/Mauritania
contacts and accompanied the Team on field trips to the Tagant Region and
through the Brakna and Trarza Regions. Following their departure for the U.S.
on December 15, Richard Goldman, actiny USAID Director, in Peter Benedict's
absence, became the team's contact for assistance.

The USAID/Mauritania briefing of the team, upon their arrival, indicated a
principal interest ir the status of existing village wells and the needs of

the villagers in respect to water supply. Observations relative to sanitation
practices were also of interest but were not specifically thought of as an
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emergency concern. The team's observations and brief research showed that

while many problems do exist none of the problems appear new or unique but
have been exacerbated by the severity of the current drought.

1.4 General Situation

The severity of the current drought has affected the whole country and a large
number of village wells of the open dug type have become dry or nearly so. No
grass was seen throughout the area visited by the team. It was also observed
that even the drought resistant acacia trees had been affected, with many dead
and/or dying specimens in evidence. The nature and extent of the drought is
evidenced in the accompanying photographs. As mentioned above, USAID/
Mauritania, in response to the current drought emergency, proposes to use up
to 90 million UM in PL 480 funds for the improvement of village and community
water supplies in an effort to avert catastrophe.

1.5 Problems

The major problem with water supplies, as noted above, is the lcwering of
ground water levels to the point where the drawing of water is impossible or
nearly so. Groundwater levels have generally declined a meter or more in
Brakna :nd southern Trarza and it has been reported that some Saharian
Tocations have experienced declines of over four meters. In some areas where
wells have dried up, the villagers are perceiving them as totally useless and
filling them in. In the northern Saharian regions, including Adrar where a
German group is presently engaged in an extensive groundwater program and the
Government of the Islamic Republic of Mauritania (GIRM) is also engaged in
well drilling, there is 1ittle or no recharge to the groundwater reservoir and
a large proportion of the new wells are unsuccessful in finding a subsurface
that will yield water. Review of prior groundwater studies and reports provide
a much more encouraging picture of groundwater throughout much of the former
acacia savanna where rainfall does provide groundwater recharge and where
groundwater is, with few exceptions, available when wells of adequate depth
are provided. Problems of water qualit,, especially high concentrations of
salt in the water, do affect use in the western part of this zone including
certain areas along the east-west highway and groundwater use should be
thoughtfully managed throughout all areas. ‘

Not only are the water supply problems potentially catastrophic from natural
causes but the government's ability to cope with them appears to be seriously
hampered by institutional problems. Various observers of the situation note
that the GIRM budget for water supply activities only covers salaries and
supplies and equipment maintenance are not adequately funded. In fact the
government well digging brigades equipment is, by observation, totally
non-functional. This is unfortunate as the personnel in the field appeared
competent and experienced in their work which they are continuing without the
benefit of mechanized equipment at the present time.

While a general GIRM disaster plan was prepared, specific plans for improving
village water supplies from the Directorate of Water were not available during
the Team's stay in Mauritania.



1.6 Current Foreign Donor Water Supply Activities

In addition to the AID/Mauritania proposal to utilize up to 90 million UM of
PL 480 funds for water supply purposes, other donors are funding on-going
water supply improvement programs, and UNDP has budgeted for a million dollar
emergency water assistance fund. UNDP and GIRM have decided to use the UNDP
emergency fund for various types of well construction equipment. A second
separately funded UNDP proposal is to provide a mechanic/trainer to repair and
maintain the 26 diesel-electric powered pumps UNDP financed under the 36
Drilled Well Program and an agronomist to provide training in utilizing the
well water. The UNDP/Resident Director indicated both programs were funded and
only awaited UNDP/GIRM agreement on specific details. It is understood that
the UNDP Resident Director had expressed an interest in the possible use of
the UNDP emergency water assistance funds to procure U.S. excess property.
While this suggestiorn was not directly rejected by USAID/Mauritania, the
wisdom of such &ction was questioned on the basis that used equipment would
create more problems than it would solve.

Actual current foreign donor financed water supply activities includes:

0 Saudi financed: exploratory drilling arid water supply development
in Tagant and Adrar with GTZ a German group

0 Saudi financed: water treatment plant for Rosso

0 Fonds European
Development (FED)
financed: urban water supply improvements in Selibaby, Aloun
and Atar

an “"elevage dan le Sud-Est" Project involving some
livestock water development

1.7 Recommendations-Village Water Supplies

1.7.1 General

As has been described previously, the basic village water supply problem is
not an absence of groundwater but one of the dinadequacy of wells and
facilities to utilize it.

The greatest needs at the moment are (1) the deepening of the hand-dug wells
in the southern part of the country in the farming area adjacent to the
Senegal river and in communities throughout much of the former acacia savanna
and (2) mechanical pumps to supply drinking water to displaced person squatter
camps along the east-west highway (principally between Aleg and Boutilimit).

To develop a quick response to these needs, the government, PV0s, and private
enterprise should be joined in a coordinated emergency water-supply program,
While USAID/Mauritania has PL 480 funds to implement a program, it does not
possess the capability to develop program details and coordinate and monitor



implementation., Neither does it possess the U.S. dollar funds to engage
personnel capable of doing so. The provision of funds to provide such people
is the area where QOFDA assistance is most urgently needed,

1.7.2 Basic Details of Emergency Program

As previously noted the use of PVOs and the private sector in addition to
governmental efforts are necessary to obtain a quick response to the current
water supply emergency. In addition, the Peace Corps could and has expressed a
willingness (through their Mauritanian Assistant Director) to be involved with
an initial screening of measurements of village well depths and depth of
water. CARE is currently considering an emergency program within six months
and have expressed an interest in being a part of any water supply program.
The Mauritanian Red Cresent has been carrying out a program to institute a
village handpump program and has also indicated an interest in participation
in any water supply program.

Specific program details and coordination of the various identities noted
above will necessarily await knowledgeable rersonnel to work directly in an
emergency water supply program. Some basic details of possible actions
include, but are not limited to, the following:

0 Agreements on geographical or some other division of responsibili-
ties between all identities expected to be involved and/or specific
interests and capabilities of PV0s.

0 Assessment of which villages have problems and the extent of the
water supply problems related to impromptu squatter settlements of
drought-displaced persons.

0 Identification of private sector operations and individuals in the
private sector with abilities in well construction and/or deepening.

0 Establishment specific program elements involving villagers
participation (including money and work) on their own behalf.

0 Contractual relations.
) Governmenta® relationships.

0 Technical requirements of well construction and improvement and pump
installation where such are incorporated into the program.

The public health aspects of water supply are felt to bc of intermediate and
not of urgent concern except for improving drinking water quality at rural
health centers to circumvent a potential source of spreading disease. In any
event, a public health program is expected to get under way early in 1984
through a previously funded program.

-5-



Chapter 2
REPORT ON FIELD TRIPS

2.1 Background

After being briefed by USAID/Mauritania the team conducted a series of field
visits. In preparation for a field trip the following meetings were held with:

- Dr. Lo Boide, Dirr:ctor of National Center of Hygiene

- Assane Diop, GIRM Director of Planning

- Sidi E1 Moctar, Chief of Infrastructure Service and Acting Director
of Hydraulique

2.2 General Aspects of the Team's Field Trip

The team accompanied by C. Brown, USAID, B. Brown, USAID, Ahmed Salem, USAID,
Dam Van Hoang, advisor to Director of Planning, Amadou Roucoum, geotechnical
engineer of Hydraulique, Steve Hilbert and Jill Hilbert of the Catholic Relief
Services left Nouakchott 5 December 1983 to visit certain of the drought
affected areas.

The team's field trips extended as far inland as Tidjikja in Tagant and also
covered a section of the Senegal River valley area between Boghe and Rosso in
the Brakna and Trarza regions. Many existing deep wells and hand dug open
wells were inspected and sanitary conditions noted. The problems of adequacy
of water supply and operation and maintenance of deep well pumps were
discussed with the district prefects, regional governors, and responsible
villagers. Also, discussions were held with the chiefs of the well digging
brigades of the Department” of Hydraulics, and their workshops and equipment
were inspected.

2.3 Observations Between Nouakchott and Aleg

The team observed a large number of existing deep wells and large diameter
hand dug open wells throughout the areas visited. Although the water table is
receding, due to lack of recharge in recent years, substantial yields of
reportedly potable water can generally be found at most locations along the
road between Idini (where 18 wells supply water for the Nouakchott water
system) and Aleg at depths of some 40 to 60 meters. Reportedly shallow ground
water is available within the dry lake bottom at Aleg at a depth of only a few
meters.

Two machine drilled deep wells, constructed and equipped with diesel generator
poweited pumps under a UN “36 well" program were visited on the way to Aleg but
both were found to be inoperative. Wells of similar construction were
installed to provide water supplies for road construction in recent years.
These road construction wells were generally installed in batteries of two or
four with individual wells separated by approximately 100 meters. At some
Tocations one of these wells would have a generator and pump left in place by
prior agreement between GIRM and the road construction company. Other wells in

-6-



a battery would remain but be capped. It is reported that there are some
Tocations at which single wells, not constructed in batteries, are capped
without any form of pumping equipment.

Most of the machine drilled deep wells are eight inches in diameter with a
maximum depth of about 125 meters. Most of the drilled wells along the
east-west highway are reported to yield some 12,000 liters to 60,000 liters
per hour, The water from these wells is not uniformly satisfactory. At some
locations residual salt water from a time when the ocean covered the land is
encountered or drawn into a well by pumping. Probably more than half of the
installations observed were not operational due to an apparent inability to
provide any form of maintenance.

At Tiniang, 10 km east of Boutilimit, one of the wells of the UNDP financed 36
Transit Well Program was visited. This is an eight inch diameter well 130
meters deep. Mohammed Sabin, Chief of the local cooperative, reported that the
well was intended for gardens and animals during the rainy season. There is no
garden this year as the pump's generator had been inoperative for five months.
In past years as many as 1,000 people and their animals would pass through the
area during the three-to-four month rainy season. Due to the drought only a
few animals and people have passed through the area this year. Some 500
families Tive within a 12 km radius of the well (about 3,000 people excluding
the population of Boutilimit). At present, they are supplied with water from
six hand dug open wells. The open well of Tiniang was dug 60 meters deep by a
GIRM team. The population of the area and a rich man contributed 10 million
UM* to help pay for the well. Because of the depth to water the cooperative
provides donkey teams to 1ift water to the ground level. Members of the
cooperative pay 200 UM per month for one inner tube (1 truck tire tube) of
water per day.

2.4 Abandonment of Side Field Trip to Mal (Brakna Region)

Originally a visit to Mal to the southeast of Aleg had been planned. This
visit was to view a depression called the Lake at Mal that in prior years had
been frequented by many of the nomadic people in their travels from one pastu-
rage to another. This plan was revised and the side trip to Mal abandoned
after talking with the Governor of Brakna Region in Aleg.

The Governor reported that the water in the Lake at Mal had, through evapora-
tion and lack of rainfall, become so mineral concentrated and polluted that
animals drinking from it sickened and died. As a consequence all people
traveling through this part of the Brakna Region were now avoiding the Mal
area.

2.5 Brief Descriptions of Selected Site Visits

To provide as much coverage as possible the team divided at Aleg. John Topik,
in company with Christopher Brown and others, proceeded to Tidjikja, Capital
of the Adrar region, while Ralph Preble and Nguyen Sy Tin, with Betsy Brown

* UM 54 = US $1.00



Flood plain cropland 10 to 12 km northwest of
BOGUE remained unflooded and unplanted in 1983,
6 Dec 1983

Former swamp, a 12 month water source, 30 to 40 km
east oI ROSSO, now dry in 1983. 7 Dec 1983



and others circled through Boghe (Brakna Region) and along the Senegal River
to Rosso (Traraza Region) before returning to Nouakchott.

While all visits during the field trip were felt to be of significant
interest, some events and information appeared to be of sufficient importance
to recount. Specifically:

- The preserce of a Red Cresent-installed, foot operated French pump
in Makta Lajar (Brakna Region).

- Interviews with Hydraulique Directorate well digging brigade chiefs.

- The visit to Mudjeria, including the meeting with ihe Prefect who
said that the original inhabitants had been unable to cope with the
drought. Also, of interest was the discussion with Hydraulique's
well drilling crew who were constructing a well at Mudjeria.

- Details pertaining to the availability and use of water in Tidjikja
from a 120 meter deep test well and the interview, at this Regional
Capital town of some 12,500 people, with the Governor of the Tagent
Region,

- Descriptions of visits at selected villages:
. Reguba nomadic people - well digging in progress
. Toudery semi-nomadic people - welling digging discontinued

. Dar E1 Barka sedentary people - well digging planned

2.5.1 French Foot Operated Pump at MAKTA LAJAR

In Makta lajar the Team member (John Topik), who had gone on the northern trip
after the team split up at Aleg, met with a resident Peace Corps volunteer.
The volunteer accompanied the group to a well that the Mauritanian Red
Crescent had equipped with a French foot operated pump. Discussions with local
villagers indicated that the well was probably no.deeper than 10 meters as
this was the depth for a number of nearby open dug wells (constructed in
sand). The villagers reported that the pump was installed nearly three years
ago and that it had failed three times but in each instance had been promptly
repaired by Red fresent people. At the time of the visit the foot pedal
appeared Tloose and water was escaping. The villagers also said that water
production was lower than it had been.

2.5.2 Interviews with Hydraulique Directorate Well Digging Brigade Chiefs

The WASH team met with the chiefs of the Brakna Well Digging Brigade in Aleg
and the Targant Rrigade in Tidjikdja and inspected their equipment and
workshops.



There are digging brigades in nine regions of the country. A brigade may
consist of either two or three digging teams. Each team consists of 10 men:
one well foreman, one assistant foreman, one compressor technician, one
driver, five laborers, and one watchman.

The brigades build only open, large diameter (1.80m) wells up to 75 meters
deep. They also deepen, repair, and clean existing village wells. While the
brigades are part of the Direction Hydraulique. The regional Governors and
District Prefects seem to direct where they shall work.

With simple hand tools, a team can dig one meter in three to four days in
sandy soil. With an air compressor, jackhammers and dynamite a brigade can
penetrate six meters per month of -~nck. A1l wells constructed by the brigade
are lined with concrete rings. foncrete rings with steel reinforcement are
fabricated by the brigade at the we'1l site within steel forms. The casting is
done in pits excavated so the top of the steel form is approximately at ground
level. After the concrete is placed in the form, the pit is backfilled for
curing the "pipe like" rings. These one meter deep rings, after curing, are
dug up and successively added, one on top of the other, as the well is dug.

This method of well construction is commonly referred to as the caisson method
and is the method of construction below croundwater level. Well construction
in the dry section above groundwater may also utilize this method of construc-
tion. But, the more common method appears to be casting the concrete in place
with one meter long removable forms. Once the digging has reached groundwater
a smaller diameter perforated concrete ring, fabricated outside of the well,
is slipped inside the partially completed well. Digging then proceeds into the
aquifer using the caisson method described above. Due to the presence of water
in this lower portion of the well further deepening of the well is terminated
when digging reaches 1 to 1.5 meters below the water level (see Figure 1),

The above described open dug well construction methods are used by both
private contractors and GIRM brigades. In the past, when the brigade's
compressors and mechanical equipment were functioning, they constructed a more
drought resistent well by penetrating the ground water to greater depths. This
was accomplished by using one air operated dewatering pump run by the brigades
compressor that lowered the water level in the well. By such means, wells
could be completed with a four or five meter water depth. Relatively hard clay
layers are reported to have been present at many of the well sites. When the
brigade's compressor was in working order an air operated digging spade was
used to facilitate the penetration of such a hard layer.

Brigade equipment included Landrovers, 4 x 4 trucks, air compressors, jack-
hammers, air driven spades, compressed air pumps, winches, hand tools, and
dynamite. Practically all of the mechanical equipment of the brigades visited
was not operational and was beyond repair. During the visits with the Aleg and
Tidjika Brigade chiefs detailed lists of their equipment and materials needs
were given to the team, These lists are appended. The list prepared by the
Tidjika chief included prices that he had obtained from 1979 catalogues.

The digging brigade's 1lists differ somewhat from a Hydraulique lirectorate
request to USAID/Mauritania for assistance in the procurement of well digging
equipment and materials. This request was divided into two parts, one for the
digging brigades and one for drilling equipment, These 1ists are also

-10-



..‘['[..

.
.
’
”
)

Figure 1.

GENERALIZED MAURITANIAN WELL TYPES

Traditional village well(Puit)seldom

penetrates normal groundwater
more than a meter as privately
dug without mechanical equipment,
(some concrete lined.)

Drought lowered
groundwater level

Ocean water

: —_— -
—

————— ey

Salt Water

1 ~Shallow open unlined |
£ . well (Oglat)
v
NUDRURI I 1 % A
. { ~-=%
- s--¢t .

.

.

Alluvial Aquifer

Normal groundwater level

Drilled Well (Forage)

Concrete lined well dug
with air compressor
operated tools and
penetrating rock by blasting.

Seasonally dry stream

Bedrock with
few or no
water bearing
fractures-termed
“zone sterile"

S
/
{
-
C
e

Fractured and Fissured
Bedrock Aquifer




appended. Discussions with the Hydraulique Directorate indicated tpnat aquisi-
tion of such equipment could only be accomplished through UNDP or funding from
some other foreign donor as it was impossible to get a foreign exchange
component approved in their reqgular budget. However, action had been taken
whereby AID PL 480 funds might be applied to the purchase of equipment and
application had been made to the Central Bank to exchange 20 million UM of PL
480 funds for equivalent foreign exchange. The Director appeared confident
that this could be done.

2.5.3 Visit to Mudjeria

The Prefect in Mudjeria indicated that most of the original permanent
residents had moved out of town due to a shortage of water. The five dug wells
that were 10 meters deep were currently providing the townspeople with water
were extremely low and at only three of these wells was it possible to draw
any water at all. While the majority of the permanent residents had gone,
their place had been taken (during the last year or so) by persons that
normally followed a nomadic existence. As a consequence, the town's total
population had remained at about the same level of some 500 fawilies and
approximately 3,000 people. Fewer nomadic families were expected to pass
through the town than was common in prior years but the prefect estimated that
some 200 to 300 families might do so. An extended discussion of the drought
situation centered around the dying date palms and the inability of the former
townspeople to continue to raise garden crops. The current inhabitants depend
almost exclusively upon GIRM food distribution for their food. No cattle
remain in the area, and it is almost impossible to see how the few goats and
camels ohserved find enough vegitation to survive.

In Mudjeria a visit was made to the site (about one kilometer from the town)
where a GIRM Hydaulique team, with an Ingersoll-Rand drilling rig, was
drilling a new well. A Mr. Brahim, who is working for his Ph.D. at the
Universite Hydraulique at Grenoble, was in charge of the rig and the well
installation. Mr. Brahim appears to be extremely well qualified for the work
he is doing. He explained that he had selected the site, at the foot of a
1,500 foot high escarpment, in hopes of drilling into a visible fault. He
noted that the drilling was penetrating both sandstone and dolomite with the
drilling advancing at a rate of 40 to 50 meters in hard rock and some 60 to 70
meters in soft rock during a seven hour working day.

2.5.4 Visit to Tidjikja Capital City of the Tagant Region

The current population of Tidjikja is approximately 12,500, Like Mudjeria many
of the town's former residents had moved and their places taken by others who
had previously followed a nomadic existence or had moved in from oases where
the date palms had died and water had dried up because of the drought. The
discussion with Ahmedon 0'Sidi, Governer of the Tagant Regions, centered on
the water supply problems of Tidjikja.

The major problem is that the population does not have an adequate quantity of
water. There is only one deep drilled w211, This well is of small diameter and
was originally installed as a test well. For fear that the pump will break
down, it is not operated over five hours per day and produces only about 5,000
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Well and diesel generator driven electrical submersible pump
at ALEG-BOUHCHICHA which due to a mechanical problem has not
operated in two years, 5 Dec 1983.

Government well digging team yard at ALEG gives evidence of
mechanical problems for which budget or expertise are not
available, 6 Dec 1983.
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liters per day. This is shared hetween the people and the hospital. (It was
noted that the 60 bed hospital alone could use this amount and if the WHO
recommended 20 liters per capita was applied to the overall population some
250,000 liters per day would be needed.) It is expected that the well drilling
rig, newly engaged at Mudjeria, will be moved to Tidjika to drill a second
deep well, This would provide an adequate supply since the original test well
now in use yielded two cubic meters an hour from a 12m deep zone, 15 cubic
meters per hour from a 70m deep zone and 32 cubic meters per hour from a 95m
deep zone. However, even if the well is installed no one knows where a pump
will come from,

At present the people obtain much of their water from several open dug welis
that were originally installed privately. There is a great demand to deepen
those dug wells but they are unlined and subject to collapse. The government
teams refuse to have anything to do with them for this reason. New lined wells
are not being installed as the government digging teams have no operational
equipment or supplies.

The major concern, at present, is replacement and spare parts for the present
diesel-generator that powers their one well pump. It was noted that diarrhea
was a major health problem but it seemed like this was considered to be of
secondary importance to the problem of an unreliable water supply.

An interview with the government well digging brigade at Tidjika was presented
in a prior section.

2.5.5 Visit to a village of former nomadic people at Reguba, NDepartment
Boghe, Region Brakna

This community has 3 population of 630. The team was met hy the Chief of the
village. It was reported that all of their livestock were dead. To provide
some income the people of the village are now making charcoal and selling it.

At the time of this visit the villagers had engaged a well digger who was in
the process of digging a well. The village had been near a swampy area where
shallow excavations had provided the village with water in past years. During
the present drought and the drying out of the swamp, such excavations became
dry and new ones failed to encounter enough water to meat the villages' very
basic needs. This community was not financially able to meet the estimated new
well cost quoted by a local well digger and a delegation was empowered to
cross the border into Senejal and negotiate for the needed well.

In Senegal tne villagers hired a well driller for a flat rate of 20,000 UM
(two thirds of the price quoted by a local Mauritanian digger) with an
estimaved depth of 20 to 28 meters. The well digger provides all equipment
(casing mold, tools, etc.), and actual digging labor. The community furnishes
all materials (sand, gravel, cement, steel reinforcing bars, etc.) The
villagers also provide all above ground lahor and provide all food to the wel}l
digger and his assistant. The digging process and the working schedule is kept
a secret. Nobody knows when the well is to be finished.
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Public Health Problems discussed with
Health Center personnel at BOGUE, 6 Dec 1983.
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Former grasslands and acacia savannah
between ALEG and ROGHTF. 6 Dec 198%.
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The people of this village do not construct latrines, The villagers
acknowledged that diarrhea was a problem but said that their main health
problems were malnutrition and arthritis.

2.5.6 Visit to Toudery, Departiment of Boghe, Region Brakna

Tne village of Toudery has a population of only 160 3t present. The population
is a semi-nomadic people who formerly supported themselves by cattle raising.
The villagers report that all of their cattle are now dead, most of the young
men have gone to seek other work, and only the women, children, and old people
are left. Diarrhea is a major health problem and the villagers reported that
three children had died of diarrhea within the three or four months.

Their major problem was cited as lack of water, Water supplies, available in
past years, were now dry. A government well-digging team had started to dig a
well for the village about a year ago. The well was never completed as hedrock
was encoun*=red before reaching groundwater. While it has heen normal practice
to extend dug wells into the bedrock (adequate village supplies are generally
available from the rock fractures), the digging team abandoned the partially
conpleted well as no equipment or dynamite was available for them to continue
work. The village now resorts to carrying water from a source eight kilometers
away. This had been accomplished with donkeys but now all the donkeys have
died and the transport of water imposes unbearable hardship.

2.5.7 Visit to Dar E1 Barka (A Village of Sedentary People)

The team was welcomed at Dar E1 Barka by Mr. Sall Mamadou Diete, chief of the
village, and Miss Krysten Mourhead, a Peace forps Volunteer and health
educator. Dar E1 Barka village, situated 60 kilometers to the west of Boghe,
is located along a Senegal River tributary and has a population of about 800.

Usually the water of the Senegal River is at a level that there is water in
the tributary all year. In past years the tributary was used to irrigate rice
anc other crops. This year the long drought has almost dried up the tributary
water and no irrigation is possible.

At the present time, the village water resource consists of one hand-dug well
almost completely dried up and 14 shallow hand dug watering holes (2 to 10m
deep) in the depression left by the retreating tributary. An increase in
intestinal diseases (diarrhea, dysentery) was recorded during November 1983,

To improve the Dar El Barka water situation, Miss Krysten Mourhead has
requested a budget of 76,200 UM from Peace Corps funds, to install a new well
and to deepen and repair the existing well. To this amount the villages can
afford to add 20,000 UM and would provide all labor except for the actual well
digging for at total of UM 96,200.

It is anticipated that the new well will be 10-12 meters deep. A detailed
accounting of labor and material are:




Relocation of the population has been in prc. ess for
some vears and at an increased pace during the last
three vears. Often a single familv member goes to
NOUAKCHOTT to seek work and the remaining family group
moves later. O Dec 1983

Former herders and nomads utilize former road construction
well and ground storage tank for irrigation of nearby
garden plots and for 500 family village, 1.2 km awayv as
shallow well at village BAREL BARKA is salty. 5 Dec 1983
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Dug well at TOUDERY, 18 km north of BOGUE,
left unfinished nearly a year ago when rock
was encountered and government workers' stock

of dynamite was exhausted.
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Drawing water at a 60 meter depth from a hand
dug well at TINIANG about 12 km east of
BOUTILIMIT, 5 Dec 1983,
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Services - well driller 30,000 UM

Materials

50 bags of cement 450 UM/bag 22,500
2 1/2 steel reinforcing rods 15,000
1 pulley for new well 3,000
20 meters of rope for new well 2,000
2 new buckets 600
material transport 5,000

(Nouakchott to Dar E1 Barka)
Without contingencies - TOTAL 78,100 UM
It was unclear if the 5,600 UM charge for deepening the original well was in
the above price, but it is assumed that would be an additional cost. If so it

appears as if 12,500 UM was proposed as a contingency as such a figure would
be necessary to add up to the above total of 96,200 UM.
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Former river bed at DAR EL BARKA, 7 Dec 1983.
Note intake pipeline which had served to
irrigate extensive rice field in prior years.
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Chapter 3

REVIEWS OF VARIOUS DOCUMENTS AND BACKGROUND MATERIAL

3.1 General

After returning from the field trip the WASH team reviewed various documents
and background material in order to better understand the hydrogeology of
Mauritania, the various means by which groundwater might be exploited (current
methods, alternate well construction, and utilization of pumps) and what
practical measures might be taken to combat water-related diseases.

3.2 Review of AID/Mauritania WASH Team Briefing Documents

The briefing documents given the WASH team by AID/Mauritania (copies of which
are in the appendices of this report) included an exchange of correspondence
between Peter Benedict, USAID Mission Director in Mauritania, and the
Commissioner for Food Security of GIRM. This correspondence implies that the
Comnissioner understands that the 90 million UM well drilling program is
exclusively a GIRM operation. USAID Director Benedict when asked (in a letter
from the Commissioner dated 8 November 83) to make an advance of 20 million UM
carefully avoided any commitments. His reply, dated 22 November 1983, did say
that the Commissioner's request would be considered if he presented a detailed
proposal which met USAID's criteria. As of 18 December 1933 USAID/Mauritania
had not received a reply to the USAID Director's letter.

This review and continuing discussion with USAID/Mauritania personnel
indicated that consideration of relief activities pertaining to drought
related water supply problems need not be restr.ctad to the three regions
which were to receive food relijef,

3.3 Review of December 1932 UNDP Report

This report, entitled Project DP/UN/MAU-77-002/1, Planification de
1'Utilisation des Eaux, Republique IsTamique de Mauritanie, GConclusions et
Recommendations du Project, contains condensed data on the hydrology of the
country (climatic, meterological data; boundaries, depth and quality of
aquifers). The water requirements for human consumption, livestock and
agriculture are tabulated according to regions, based on 15 liters/day/capita
for nomads, 20 liters/day/capita for sedentary people, and 30 liters/U.R.T./
day* for livestock.

Particularly important for purposes of the WASH team are detailed lists of

available water sources, i.e., deep wells, hand-dug open wells, springs,
"mares" (rainwater filled depressions), small barrages across "oueds"
(seasonal streams), and "oglats" (small funncl shaped water holes). The list

* U.B.T. is "Unite de Betail Tropical" where 10 U.B.T. corresponds to 10 head
of cattle, 7 head of camels, and 60 head of sheep and goats.
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of deep wells gives the location, number, coordinates, depth, yield, water
guality, static water level, and geology of 256 wells, indicating also whether
the well is equipped with a pump or capped.

The report also contains data on the construction and equipment costs of the
different types of wells, recurring crsts, and the cost per cubic meter of
water,

Advantages and disadvantages of the differant types of wells and equipment are
listed (rope and bucket, hand and foot pumps, diesel electric, solar and wind
pumps) and evaluated on the basis of cost, maintenance problems, pollution
(open or closed wells), sufficiency of water yield and user familiarity with
the type of well and equipment.

The final result of the UN report MAU-77-002 are maps that feature much of the
above described information: extent and depth of groundwater, location of dry
wells and producing wells, seasonal water sources saline aquifers, geology,
topography roads and more. The map consists of three large sheets that cover
the country on a scale or 1:1,000,000. The information in the report is based
on actual field data and tests by U,N, teams over a three year pericd and
certain supplemental information provided by GIRM,

3.4 Review of Gannett Fleming Corddry and Carpenter, Inc. neport

This repoyrt, entitled Assessment of Environmental Effects of Proposed
Developments in the Senegal River Basin was prepared for the Organisation pour
la Mise en Valeur du Fleuve Senegal. Only the undated editinn entitled Partial
Report for Groundwater was reviewed. This section described aquifers of the
Senegal River basin including portions of it in Mauritania. Although the
previously described UNDP reporc portrayed aquifers in map form no descriptive
notes ahout them were included. For informational purposes the description of
those aquifers were exerpted from the Gannett Fleming Corddry and Carpenter
report and are included in this report as Appendix E.

3.5 Review of the USAID/Mauritania 1983 Disaster Plan

This document provides basic historical information on the disaster and
disaster vrelief organizations (including American and international) and
provides useful background information. Since the document dealt primarily
with food, communications, and other matters not related to water it was not
felt necessary to extract any of the materials for purposes of this report.

Fopulation figures were thought to be of dinterest but the document only
provided generalized populaticn tables. Instead, population figures adopted
for the current immunization program have been included as Appendix C. While
this 1ist is felt to be only an approximation of the population it is the best
that is currently available.
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3.6 Review of World Health Organization (WHO) July 1983 Report

The WHO report entitled Project ICP/BSM/002 (2eme version), Etude sur la
Planification du Secteur Eau Fotable Et Assainissement, RepubTique Islamique
de Mauritanie Decennic Internationale de 1'Eau Potable et Assa‘nissement is a
planning document for hydraulic projects to be undertaken during the 1981-1990
International Water and Sanitation Decade. The report is extremely long and
some of the "facts" on the current situation should be taken, however, with a
great deal of reservation. The report contains GIRM supplied data that could
not be confirmed by WASH team observations. The various sections of the
Direction de 1'Hydraulique, for instance, and the professional specialists and
technicians therein appear to exist only on paper. However, when used with
proper caution, the report presents a great deal of useful data such as, for
example:

(a) Water supplies for larger towns (1,200 to 20,000 peoples) population
numbers, current and potential future water sources.

(b) Population distribution and type (nomadic, rural and urban)
(c) Total water requirements for (b) above

(d) List of water and sanitaticn prscjects with guaranteed funding as of
July 1983

(e) Balance sheet for water and sanitary projects as of November 1982
(moneys spent and moneys allocated until 1985)

(f) List of water and sanitation projects scheduled for the Water
Decade. Starting dates, foreign and local money components, numbers
of beneficiaries.

(g) Government departments involved in water and sanitation projects.
Direction de 1'Hydraulique, Societe Nationale d'Fau et d'Electricite
(SONELEC), Direction of Rural Development (SONADER), Direction de 1a
Sante. Their legal responsibilities, organization, personnel,
projects completed 1973-1983, future projects.

(h) Personnel requirementsand training needs until 1990

(i) Detailed 1lists if projected water and sanitation projects until
1990, Time schedule, and foreign and local financing.

(k) Population projectinns 1980-2000 for Nouakchott, other urban areas,
rural sedentary populations, and nomadic populations.

(1) Mauritania Aquifers, possible yields from hand dug wells and deep
wells in cubic meters per hour.

(m) Cost of hand dug wells and deep wells

(n) Number of hand dug and deep wells required until 1992

-23-



(o) Criteria for chosing the method (i.e., rope and bucket, hand pump,
motorized pump) of using wells such as yields required, capacity of
aquifers, livestock or human use.

(p) Cost of pumped water (by hand or by motor).
(q) Total cost, and cost distribution, for building 735 deep wells and

1,000 hand-dug wells, with an average depth of 37 meter, during the
Water Decade.

3.7 Review of November 1983 GIRM Emergency Action Plan

3.7.1 Summary and Comment

The plan differentiates three types of wells and water supplies according to
use, (i.e., domestic, livestock, and agricultural) and concentrates on the
first two which generally serve a common purpose.

This document includes a tabulation of the equipment of the nine well building
brigades and its condition. The brigades are responsible for constructing
open, large diameter wells only. This tabulation appears overly optimistic
since the two brigades visited (Aleg, Tjikikja) had neither usable equipment
nor explosives (compressors, jackhammers, air pumps, trucks, dynamite). These
two brigades were operational but only where wells could be completed in
unconsolidated sands. Another tabulation shows the water sources of the major
population centers, the organization responsible for water supply, and the
open wells and deep wells programmed for 1983-84,

The GIRM plan also lists the necessary machine spare parts, materials,
dynamite, gas and oil, etc., to keep one team in each of the nine brigades
going. Each brigade generally has two or more teams. This 1list shows no trucks
or Landrovers although the trucks of the brigades visited were beyond repair.
Total cost of listed equipment is 24 million UM (3480,000).

The 1ist from the Direction Hydraulique and the two visited brigades are more
detailed and realistic. These separate lists are attached as Appendix D.

The brigades do not drill deep wells (forages). They build only the large
diameter (1.80m) open wells (puits peu profonds) which are up to 75m deep.
Brigades also deepen, clean, and repair existing open wells. In sandy soil,
Fhey do one meter in three-to-four days. In rock they do six meters per month.

The only Tlivestock pasture left in Mauritania is in the Gorgol, Guidimaka, and
Hodh regions in the southern and southeastern part of country. That is where
the nomads and their herds are concentrated. The Emergency Plan schedules
seven open livestock wells for this area at a cost of 13 million UM
($260,000). The GIRM plan notes that Fond Europeen de Developpment (FED) is
financing the complete re-equipping of two well building teams in southeastern
Mauritania. Also, in the Hodh region a "hydraulic program" is about to start
which consists of partial re-equipping of two well building teams and some 20
open wells; the origin of such financing is not furnished.
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Due to the planned actions described above, the budget of the Emergency Plan
does not include money for the two Hodh areas nor for the domestic well
program of the Kaedi and Aioun well brigades. The planned actions will serve
both for human and livestock water supply.

The Emergency Program foresees the equipping of 20 existing deep wells with
diesel generators and pumps at a cost of 30 million UM ($600,000). It is noted
that these should be selected from the list of existing deep wells contained
in the GIRM Emergency Action Plan,

This 1list shows 18 deep wells along Nouakchott-Kiffa road with yields of 20-50
cubic meters per hour of which five are supposed to he equipped. The list is
not correct since it is known for a fact that the two "equipped" wells at
Makta Lajar are non-existant. Also, there appeared to be other wells with
equipment along the road, although equipment was usually not in operating
condition.

This 1ist also shows 38 non-equipped deep wells between Kiffa-Timbedgha.

This T1ist shows nine "equipped" wells that were drilled under the 1973
Emergency Plan. Nothing is known about these wells and their conditions.

The 1ist does not include any of the 36 transit-forage program wells of which

26 were completed according to a verbal report from the UNDP. Director in
Nouakchott.
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Chapter 4
COMMENT ON PUBLIC HEALTH CONDITIONS

4.1 General Discussion

The USAID funded Mauritanian Project No. 682-0202 for Rural Medical Assistance
for the Trarza Region was closed out as of December 1982, One of the elements
of this program was the training of community health workers.

A new program for which a request for proposals is now being circulated is
entitled Mauritanian Rural Health Service (682-0230). This new training
program, along with many other activities, calls for retraining of approxi-
mately 150 community health workers in the Trarza Region, 50 in the Guidimaka
Region and 50 in another region not yet selected. The observations of the WASH
team is that such programs are badly needed.

Along with a program of providing more and better water the WASH team observed
that there was almost a total lack of awareness among all levels of
Mauritanian society of the relationship of drinking water to health. The same
might be said about personal hygiene and sanitation.

For immediate and long term interests the possibility of providing some
basics community health informaton and skills to midwives and nurses who
attend MCH Centers in other regions is recommended,

At the one such center visited at Rogue tne Chief of the MCH Center requested

information on better and larger capacity filters than the commercial candle
type filter now used.

4,2 Public Health and Communicable Disease Problems

The severity of the present drought has resulted in a lowering of the general
villagers standard of living to one that is bare subsistence. For a majority
of the population even this level is maintained principally by the governments
distribution of food.

Because of the bare subsistence of the great majority of the population their
resistence to disease is very low. AID/Nouakchott personnel have told us that
nutritional status reports received from trained observers during the summer
of 1983 and since indicate extreme levels of moderate to severe malnutrition
in drought stricken areas. In the last few months USAID, GIRM and other donor
nutritionai survey teams (in the field) have verified these reports. Also,
Catholic Relief Services records and Red Crescent/Red Cross reports show 40 to
70 percent of the population under five years suffer significantly from mal-
nutrition in various drought stricken areas according to the WH) weight/height
ratio standard empioyed in the development of this information. Of even
greater concern is the fact that in some areas over 10 percent of all children
from 0.5 to 5 years of age could be termed severely malnurished.
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USAID is actively engaged in assisting GIRM to mitigate the problem described
above through food distribution. Also, in regard to public health a number of
significant activities have been initiated including an ambitious immunization
program, However, in addition to the serious need to improve and augment water
supplies (described in other sections of this report) a definite need exists
in basic public health education of the general population. Even nurses and
nurse's aids who staff rural health centers appear to be interested in, but
unfamiliar with, how disease are transmitted beyond some vague concept about
polluted water supplies.
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Chapter 5

RECOMMENDATIONS

5.1 Recommended Immediate Action: USAID/Mauritania

Under present circumstances suffering and dislocation are inevitable. However,
efforts should be made to minimize the problems where it is possible to do so.
Information gathering is an initial step, and the WASH Team recommends that
USAID/Mauritania immediately enlist the cooperation and assistance of Peace
Corps volunteers to assess the water supply status of the villages in Trarza,
Brakna, and other regions or parts of regions which are to receive assistance.
This need not wait for Washington-based decisions or concerns regarding AID
understaffing, budget cuts, or other commitments. The planned visit of the
Design Team for Human Resources should be delayed if it would interfere with
such an effort. No interjection of expertise is required, only a basic under-
standing and some management skills, Preparation of instructions can be
minimal.

Field personnel engaged in the activity should be provided maps and a list of
villages to be visited. Some form of measuring device should be provided 1ike
a 30 meter steel tape and a two meter long (jointed or folding) weighted stick
provided with a means to attach it to the tape. This stick should be left
unpainted so that the wet and dry areas are readily visible. If steel tapes
are not available, an improvised reel and strong cord with an alternative
means for measuring will be needed. The reel and cord (approximately 70 meters
long) should be standard equipment for measuring deep wells. Also a record
form should be prepared for the field teams.

The record form should include blanks upon which to record the following:

Name of village and number of people in the village.
If village is without a well, what is the source of water?
Where is present water source (name, type, and distance)?
If former or present supply is a well or wells, then:

O O OO

- how many wells?
- village population

- was or is well (or wells) used by other than local
villagers? By approximately how many people?

- has well bheen deepened by blasting (either at original
construction or at a later date)

- well diameter (measured on the spot)

- depth of well (measured on the spot)

- depth of water as shown on 2 meter stick by wet mark (if over 2
meters tie or tape flags at 3 and 4 meters and estimate depth by

visual observation of flags in respect to water level)
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If the well is dry, field personnel should explain clearly to villagers that
it can be deepened and it should not be filled in with rubbish as has heen
observed in some instances.

The form should include the date and identity of team members.

A separate activity that should be initiated without need for special
technical assistance and where Peace Corps volunteers might also be utilized
is in the development of portihblic cand filters at health centers. Among a
weakened population a patient or family member visiting a rural health center
can spread disease if a safe source of drinking water is not available. USAID/
Mauritania could finance 55 gallon drum sand filters in kit form (UNICEF or
comparable design plans are available in the AID office) (see instructions,
Appendix F). Peace Corps volunteers could provide instruction in assembly and
operation of these filters at a basic instruction site where food, return
transport, and a filter kit would be provided a rural health center staff
member.

5.2 Recommendations Specifially for OFDA

Actual specific recommended OFDA involvement and estimates for dollar funding
necessary to support such involvement is as follows:

Duration Activity $ Funding Estimate
1 year Emergency Water Program Monitor (personal $130,000 to $150,000

services contract) to provide management
and coordination to the overall program.

14 weeks Well Program Advisor to help develop the $57,000 to 65,000*
program details and provide the necessary
expertise to instruct PVO personnel in the
various program elements and actually engage
in certain field activities necessary to
insure that activities are appropriate or
change direction if necessary.

7 weeks total Short Term Experts/Technicians - two at $27,000 to 32,000*
30 days each - estimated for assistance
in pump and mechanical problems (mechanical
pump man deemed mandatory for pump speci-
fications and installation supervision).

8 mechanical (animal powered) pumps
including installations 28,000

TOTALS $242,000 7O 275,000

* (Contract with a firm for services.
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5.3 Suggested Intermediate and Long-Term Water Supply Improvements

The following is a list of suggestions for intermediate and long-term water
supply improvements. In connection with these less urgent improvements, the
prasence in country of capable and knowledgeable persons for the emergency
program should be used to undertake an assessment for some of the longer term
proposed activities. Where such is appropriate it has been so indicated.

0 Replacement of GIRM's hand dug well Brigades equipment and supplies
where appropriate. This is urgent but effects are intermediate (six
months to one year). United Nations funding and management is
anticipated (PL 480 local currency transfer to dollars uncertain).

0 The aquifer used along the Senegal River between Boghe and Rosso
consists of sand with some clay. The unconsolidated sands provide an
excellent potential for installing small diameter wells by simple
drilling techniques and simple locally fabricated equipment. Hand
augering, dry bucket digging, sludger drilling (widely used on the
Indian Subcontinent) or water jetting all appcar possible. PV0
personnel, with 1little experience, can direct fabrication of
equipment and provide training in methods felt most appropriate.
Small diameter wells will require handpumps; Red Cresent experience
with handpumps is encouraging and it would he desirahle to provide
evaluation of the above within the emergency time frame if possible.

0 Assess problems relating to repairs and parts replacement necessary
to operate diesel generator pumping units for which GIRM accepts
responsibility.

) Training program for well pump operators in preventive maintenance
procedures and keeping pumping equipment from breaking down.

0 Assess repairs necessary to put the 4th Ingersol-Rand drilling rig
into operation.

In connection with public health intermediate and long-term programs a program
for instruction and assistance in improved latrine design and expansion of
program of personal hygene education should be incorporated into the Rural
Health Service Project (682-0230).
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APPENDIX A

Memorandum from Martin D. Howell
of AID/OFDA to Vic Wehman AID/SAT/HEA
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November 28, 1983

MEMORANDUM

FOR: S&T/HEA:Mr. Vic Wehman
/ 4?7
FRQM: D/OFDA:Martin D. Howyfl///ﬂ

SUBJECT: Mauritania Drought Disaster - Request for Technical Assistance
from WASH Project

USAID Mauritania has requested a technical assessment of hydrological conditions
of subject disaster (See Nouakchott 4982 and 5213, attached). OFDA is therefore
requesting the assistance of the WASH Project in providing a technical
assistance team to carry out the bllowing efforts:

1) Identify emergency disaster relief activities needed
to assist the GOM in providing water and sanitation
facilities to the drought stricken areas of that country; and

2) 1Identify targets of opportunity for long term health, water,
and sanitation actions arising out of the drought emergency.

We are requesting that the team will consist of the following specialities:

-- Hydrogeologist/well driller

-- Public Health/Sanitation Expert

-~ Board based water resource engineer
The team should arrive in Mauritania in late November or earlyv December. During
their stay in-country they will work with the Mauritania Commission for Food
Security (CSA) and thev will servé as the liaison with the Ministry of Hydraulics
and Energy.
Please provide OFDA a copy of the team's final report. Your assistance in this

effort is greatly appreciated.

Attachments: a/fs
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USAID/Mauritania
WASH Team Briefing Documents
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DATE:

REPLY TO

ATTNOF;

SUBJECT:

TO:

UNITED STATES GOVERNMEHMT

memorandur

Novermber 30, 1983

y ./"
oY)
7Y%

Christopher Brown, OPI /HNP \/

Drought Emergency Hydrological Assistance; Scope of Work for Wash Team,

John Topik
Ralph Preble
Sguyen Sy Tin

First, on behalf of the Drought Assistance Team and the Mission, I'd
like to welcame you to Mawritania and thank you for your willingness
to came here on such short notice and so late in the year. This
folder contains sawe essential information on life in Nouakchott,

as well as-background infcrmation on the progress to date of drought
assistance efforts in water and sanitation. This memo will provide
a rough scope of work for your visit. A calendar of activities for
the first week and a half is attached.

For the past month, the GIRM and the principal foreign donors have bcen
meeting as the “Cammission Nationale d'Assistance aux Populations
Eprouvées par la Secheresse" to develop a "Plan d'Action" and
implement emergency assistance activities. This plan has been
campleted and, in the area of water resources development, three
proposals have been put forward:

1. Human Water Supply: This proposal focuses on strengthening
regional well drilling teams to permit the deepening and rehabilitation
of village wells;

2. Animal Water Supply: This camponent includes exploration, construction
and rehabilitation of wells for livestock use, concentrated in the
Guidimaka, Gorgol, and the southern part of the two Hodh regions;

and

3. Integrated Water Supply: This element consists of the rehabilitation,
including installation of diesel cr electric pumps on 20 to 25 wells
situated along the main east-west highway, for integrated human,

small livestock and guardening uses, _

OPTIONAL FOR!4 NO 10
(REV. 1-60)

GSAFPMR (41 CFR)101-11.4
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As outlined in the memos enclosed in this packet, there are
drawbacks fram USAID's point of view with each of these proposals.
USATID's major considerations in hydrological drought assistance could be
summarized as follows:

~Our inclipation is to avoid investing in livestock water supply
activities. Such activities could accellerate desertification and
encourage increase in herd size;

—USAID has comitted itself to assisting primarily, but not exclusively,
the Trarza, Tagant and Adrar regions. The principal needs in water
assistance, however, may not lie in these three regions;.

—-According to a recent CILSS financed national hydrol ogical study
(BURGEAP, September 1982), Trarza is the most tharouthly covered
region in camunity wells, (90 percent of all camunities over
100 people have wells) but Tagant, Gorgol, Guidirmaka and Assaba
have coverage rates of at most 25 to 30 percent ; and

—-An important consideration in developing emergency water interventions
should be the possible resettlement of elements of the rural population,
and the water needs of the displaced veople at the resettlement sites.
Furthermore, this movement will for the most part be towards the
seven regions situated along the Senegal River, which the BURGEAP
study identifies as the priority areas for water resources develoment.
(see attached map).

Based on these hypotheses, USAID would like to develop a set of _
short-term and mediun-term water and sanitation interventions. In the short term,
uwp to UM90 million ($1.64 million) in 19871 PI~480 local currency generations
are available for drought relief ef forts, preferably oriented toward
village water supply. UNDP has also proposed that up to $1 million of
possible grant funds be used in coordination with USAID for this purpose.

In the mediun-term, USAID is interested in developing a village water
Supply project with a private voluntary organization. Cables requesting
expressions of interest have already been sent to several PVU's.

To date, International Human Assistance Programs (IHAP) and care have
expressed interest.

In order to fulfill these objéctives, the following scope of work
has been outlined for your visit:

1. Examine the GIRM "Plan d'Action" and the major documents and
studies concerning hydrology in Mauritania to determine the
feasibility and nature of an appropriate short-term USAID
intervention, if any;
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2. Identify the sites, if possible, for the emergency intervention;

3. Outline the administrative and technical steps required of
USATD, the GIRM and other concerned parties over the caming
six months to implement any emergency water and sanitation
activities; and finally,

4. Comment on possible medium-term measures which USAID could
fund in the hydrology sector.

The attached calendar outlines a series of meetings on Saturday,
December 3, to orient your efforts, followed by a field trip for five
Oor six days beginning on Sunday, December 4. The proposed field trip
itinerary would include two vehicles setting out together alang the
main highway and then separating, one to visit the Tagant region to the
north, the other to visit the river regions of Brakna and Gorgol to the
south. We expect that representatives of the Ministries of Water
and Health will accampany us on this trip. Upon our return, you will be
free to continue interviews and research, and draft your report. The final
product expected fram your visit is a finished report in English
Summarizing your findings and containing recommendations which respond
to the above scope of werk.

cc: Richard Goldman/SA/DIR
Campbell McClusky/PROG
Mike Kerst/OPI/F&A
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WASH TEAM CALENDAR

Saturday, 3 Dec.

9:00 Meeting with Dr. Lo Boidé CNH
10:00 Meeting with Director of Plan, Assane Diop

11:00 Meeting with Mr, Sidi E1 Moktar, Director of Water

Sundgy, 4 Dec.

Leave at 06:30 for field in two vehicles:

Vehicle A: (Ralph Preble, Jchn Topik, Chris Brown,
Ministry of Water Rep.)

Vehicle B: (Sguyen Sy Tin, Betsy Brown, Ahmed Salem 0/ Mohamed Vall,
Medecin Chef of Brakna)

Spend night 1n Aleg or Mil (both vehicles)

Monday 5 December.

Vehicle A: reaches Kaedi
Vehicle B: reaches Moudjéria

Tuesday 6 December: Vehicle A reaches Tidjikja
Vehicle B stays in Kaedi area

Wednesday, 7 Dec: Vehicle A visits oasis near Tidjikja
Vehicle B reaches Bogué

Tnursday 8 Dec. Vehicle A return to Nouakchott
Vehicle B returns to Nouakchott




WASH TEAM FIELD TRIP

Monday, 5 December
Vehicle A : (John Topik, Chris Brown, Ministry of Water Rep.)

CRS Vehicle: (Steve + Jill Hilbert, Mr, Hoang)

Vehicle B : (Ralph Preble, Nguyen Sy Tin, Betsy Brown, Ahmed Salem 0/
Mohamed Vall) '

Spend night in Aleg or M1 (all vehicles).

Tuesday, 6 December !
Vehicle égand CRS Vehicle: Reach Kaedi JU‘'<. htﬁﬁﬂlbtcl

Vehicle ¥ : Reacheg -ticudjeria-

Wednesday, 7 December
Vehicle A and CRS Vehicle: Reach Tidjikja

Vehicle B Stays in Xaedl Area

Thursday, 8 Decembar
Vehicle A and CRS Vehicle: Arrive in Moudjeria

Vehicle B ¢ Reachas Boghe

Friday, 9 December
Vehicle A and CRS Vehicla: Return to Nouakchott

Vehicle B ¢ Returms to Nouakchott

~eccwber 15 - 16
‘zcuable second field trip overnight to Rosso, Doghe and back.
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DATE:
TMERLY TC
ATTNOF

SUBJECT:

T0O:

UNITED STATES GOVERNMENT

November 27, 198 memorané{-t’-l-—
ity

Chris Brown, ‘0P

Drought Emergency Hydrological Assistance;
Meetings at Ministry of Plan ‘

- l'\()

Bed

~7

Peter Benedict, DIR

ol

’
PER M

On Sunday, November 20 and Wednesday, November 23, meetings were

held at the Ministry of Plan, under the chairmanship of Mr. Assane
Diop, Director of Planning, to discuss possible activities, and means
of coordinating the various aid donors' efforts, in ‘the area of hydro-
logical assistance for the drought. UNDP was represented by Mr. Ale
Nerman, the Ministry of Water by Mr. Donnat, a French technical
advisor, and USAID by Chris Brown. -

The first meeting began with a description by Mr. Donnat of the three
main thrusts of the CMSN's water relief package corntained in the '"Plan
d'Action." The most detailed proposal, he said, was a plan to refurbish
and expand the network of livestock wells in the four regions where
pastureland is expected to be available during the next year (Gorgol,
Guidimaka, and the southern portions of the two Hodhs). This proposal
met with a cool response from the others at the meeting, including

Mr. Diop. The second component, also coolly received, was a vague
proposal that significant amounts of well drilling equipment be purchased
to strengthen the regional well drilling teams and permit exploration
for new water points. The third proposal, which became the focal point
of both meetings, was that approximately 24 existing (capped) wells
situated along the national east-west highway be equipped with pumps

for use by village communities for human, small scale livestock and
gardening purposes. When asked whether 24 wells could be found along
the road near existing communities, Donnat said that he believed that
they could, but a field trip would be required to identify the actual
sites. Diop then requested that Donnat prepare a report for Wednesday's
meeting with as much detail about the potential sites as possible,
including cost estimates for well rehabilitation.

Also at the Sunday meeting, Mr. Nermann announced that UNDP has reserved

$1 million for emergency water assistance, and that in conversations with
USAID Director Benedict, had expressed the hope that USAID and UNDP could
collaborate in this area. He implied that one possible use of his funds
would be to procure well drilling or exploration equipment through U.S.
excess property channels. TFor USAID's part, Brown indicated that a

three person water and sanitation team was expected in Nouakchott during

the first week in December, and that USAID would decide, with the team's
assistance, which activities to fund with up to UMY0 million (81,64 millio..

OP TIONAL ruiir, /.
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in local currency Title II generations, which might be made available
for that purpose. Nermann expressed the hope that this team could help
guide the interventions of other donors, such as UNDP, which are also
interested in this sector.

At the Thursday meeting, Donnat extimated that it would cost about

UMS0 million ($910,000) to open 24 wells, and equip them with generators
and electric pumps and some simple gardening and irrigation equipment.
Donnat said that to fulfill the integrated purpose outlined for these
wells, either an electric or a diesel pump would be required. Alchough
the diesel pump is apparently cheaper to run, it is much more difficulrc
to maintain in isolated locations. Diop summarized most of the parti-
cipants' views when he suggested that the program's goals would have

to be reduced to the point where most, if not all, of the wells targeced
for emergendy assistance, could be equipped with simpler, preferably
human- powered pumps.

Diop requested that the USAID team be made aware of this possible project
and that it come to Nouakchott with as much information as possible on
alternative well pump technologies. Donnat and Diop both stressed their
ministries' willingness to facilitate, in any way possible, the work of’
the USAID hydrological team, and Donnat recommended that Mr. Terryre,
another advisor to the Ministry of Water, be considered the Ministcry's
contact person on drought matters in the comming months,

2

cc: Richard Goldman, SA/DIR
Mike Kerst, OPI/F&A
Campbell McClusky, PROG
John Topik, Ralph Preble, Sguyen Sy Tin, Wash/Hydro Team

OPI:CBrown:mmh 11-27-83
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UNITED STATES GOVERMIALINI

DATE: Novamber 27,/
L e

1 83£
/2 :.‘/. -‘4’2‘
N Chris Browr,/ ON

memoroncur.

SubJECT: Drought Emergency Hydrological Assistance; Meeting with Dru Barron, FED,

To: Peter Benedict, DIR

2
Mr. Dru Barron, pED Technical Advisor met with Peter Benedict, DIR, O

Richard Goldman, SA/DIR, and Chris Brown, OPI on November 22

discuss his experience in water development activities in Mauritania, "'\

-
N -
[N 5

to N -

(%4

and to explore possibilities of donor coordination in this sector

during the drought. The meeting brought to light several important constraints
to water resource development activities in Mauritania and identified

several major denor financed water projects currently under way.

The following is a Sumary of the main points discusseg.

Concerning the GIRM Plan of Action for the drought, Barron noted that

o it was inappropriate to invest large amounts of resources in

livestock

- £ water supply, as this tends to increase herd size and accellerate

" environmental degradation. He felt that the GIRM's second

@’; ! proposal, to rehabilitate 24 wells along the east-west highway for
/< integrated human, small livestock and gardening purposes, may suffer

- “q.{, fram sawe of the same weaknesses as the "36 Fora es" Project,
. g

<« ~.\ This project built 36 cammunity wells, mostly in Trarza, for

the same

1—5\ S« ~~Purpose but failed to generate the gardening, irrigation or water

“, management activities which were to justify the investment.

As for

the third carponent of the Action Plan, (purchase of equipment)

Mr. Baron noted that the Ministry of Water has great difficulty
maintaining the equipment already on hand, and that the prablem lies in
the Ministry's inability to fund equipment maintenance and repair.

A major policy canstraint to water development in Mauritania,

Mr. Barron

said, was the lack of a GIRM water Strategy. Although GIRM officials

at the policy level. For example, it was 3 1/2 years after the

start of the UN Water Development Decade (June 1983) that the GIRM
finally formed its National Water Camnittee. According to Mr. Barron,
this camnittee has yet to held a substantive follow-up meeting,

Euy U.S. Savings Bonds Regularly on the Payroll Savings Plan
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Water resource development efforts are also constrained, said Mr. Barron,
by an institutional conflict between the Ministry of Water and

Energy's two main implementing arms: the Directorate of Water

(Direction d'Hydraulique) and the electric power parastatal (SONELEC).
Apparently these two organizations are both charged with development ard
maintenance of wells and their purps. Hydraulique's current policy

is to construct and install a well facility, and then require the local
population to maintain it, virtually without outside assistance. SOMELEC.
for its part, refuses to assist in maintaining any facility established
by Hydraulique. A second aspect of the institutional prablem is that

the Directorate of Water claims that it has a monopoly on well
exploration and constructicn in Mauritania, and therefore discourages
efforts to directly involve camunities in these activities. These
problems are discussed in detail in a report entitled "Evaluation des
Problémes Techno-Econamiques de la Direction d 'Hydraulique", which USAID
will obtain as soon as possible for the WASH hydrological team's reference.

The above constraints have hampered the progress of most of the current
foreign donor financed water activities in Mauritania. The FED is
currently working on urban water supply in Selibaby, Aioun and Atar,

but progress is being slowed by disagreement with Hydraulique over the
degree of community participation to be included in the design and
rehabilitation of these supply systems. FED is also financing same
livestock water development in its "Elevage dans le Sud-Est" Project,

and 1is interested in funding the develomrent of small-scale solar
desalination facilities for Imraguen fishing communities along the

coasts. UNDP has already established a solar desalination purp in cne
Imraguen village (Blawak) which is capable of producing 100 litres

of water per day. UNDP is alseo funding, with the World Bank, the
develomment of improved "village level operated and maintained"

(VLGM) pumps. Mr. Barran thought that this research might provide

same designs for use in an emergency water assistance program. Finally,
GTZ is drilling for waterSéhdi financing in Tagant and Adrar. This prearan,
however, seems to be encountering same resistance from local administrative

authorities, who apparently hope to influence the selection of well
Sites.

Mr. Goldman suggested that ih view of this experience, private voluntary
organizatiaons may be best suited to carry out village water

supply activities in Mauritania. Mr. Barron agreed wi 1 this assessment,
and at Mr. Benedict's suggestion, also agreed to organize a meeting
between UNDP, GTZ, FED and USAID to discusss possible hydrological
drought relief efforts. '

-43-



cc: Richard Goldman/SA/DIR
Mike Kerst/OPI/F&aA
Campbell McClusky /PROG
John Topik, Ralph Preble, Sguyen Sy Tin WASH /Hydro Team
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Commissariat & la Sécurité
Alimentaire

B.P, 377 — Tél. 514-58

690 i Monsieur le Directenr de. Il
L 1'USAID

NOUAKCHOTT RECE\ \J E D

NOV 15 1983

Suite & vos entretiens avec Monsieur le Commissaire
et Monsieur le Ministre de 1'Energie et de 1'Hydraulique,
J'ai 1'honneur de vous informer que le Gouvernement Maurita-
c | ~Flnlen compte utiliser le fonds de quatre vingt dix millions
A y _|d'ouguiya de 1981 initialement desyiné & la commercialisation
o “lde la production locale, pour la réalisation d'un programme
de forages dans les régions affectées par la sécheresse et
celles ou existent des paturages,

 — Le probléme de 1'eau se pose en effet dans ces

. régions de fagon lancinante, Tout le bétail du pays sera

" B par la force des choses concentré daps les régions & la re-
cherche de péturages, notamment dans le Guidimakha et le

Gorgol, Ce bétail est déjia confronié ay probleme de 1'eau,

'G !

. "Le programme envisagé doit permettre la réalisation
e puits Pastoraux avant le début de 1?année pour répondre
ux besoins cr€é€s par la difficile 8ituation que conmatt

e pays cette année,

B - Je souhaiterai donc avoir 1a confirmation de votre
accord pour l'utilisation des fonds précités pour l'exécutlop

de ce programme,

Il est prévu ainsi que les fonds solent mis & la
disposition des Gouverneurs des régions qui exécuteront 1cs
forages sous le contréle technique de la Direction de 19lvd s
llque, Bier entendu vos services seronl associés o cc conrill .
& travers 1l'expert Que vous comptez faire venir en Mauiitani.
duus les prochaines Semaines,
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Une étude détaillée sous une forme de requéte vous
parviendra incessamment, Mais le Ministire de l'Energie
et de 1l'Hydraulique Souhaiterait pouveir disposer d'unme
avance sur le financement prévu de 20,000,000 UM afin
diacheter dds a présqnt'Sur Place et dans les pays voisins
les matériels et matériaux indispensables, strictement

e

nécessajres auXx ouvrages envisages,

. Je vous demande donc de bien vouloir m'autoriser
& accorder cette avance,/-

P, Le Commissaire Absent et P,0,

Le Commigiﬂiggzg_ oint

ol e :C\/,\\\;‘
& - Al

S~ y0ifiED ouLp BABEPTA

. J:’ . “ !
TN

Ampliations ‘:_[.‘f\\‘ Comtuisiage /;;"
) B - /

P/CMSN/CE T P

PM e e a

. e NG N
i (-(h)‘l&‘*“‘t“\ o
BRI VLR

Ve

M.E.H,

-

~46-



UNITED STATES OF AMERICA
AGENCY FOR INTERNATIONAL DEVELOPMENT

.Nouakchoit, Mauritanis

Unlted States Address

USAID / Nouakchott 2 2 N Ov ]983
Agency for Internstional Development

Washington, D. C, 20523

Internstions! Addrsss .
U.S A LD,

Ambasssde Américaine
Boite Postale 222
Nouakchott,  Mauritanie

Commissioner for Food Security
Camission for Food Security
Presidency

Nouakchott, Mauritania

Dear Mr. Cammissioner:

to
I have the hanor of referring/CSA letter No. 690, dated 8 November 1983,
concerning the proposed 90 million UM well drilling program for the
regions of the country most severely affected by drought. Aas you
know from our previous meetings  and my meeting with the Minister of
Energy and Water, the U.s, Mission in Mauritania recognizes the cirucia
role that alleviating the nation's water shartage can play in
overcamning the hardships of this difficult period.

We look forward to receiving, as soon as possible, detailed project
proposals for water projects. e will carefully reviey these proposals
with the assistance of a team of hydrological experts who are expecteg

you of the team's arrival, and will send their curriculum vitae
to the Minister of Erergy and water,

We look forward to early resolution of our mutual concermns and
in this ocontext I have instructed Mr. Kerst, Mr, Hough and our

Drought Relief Team to Spare no effort in Supparting the emergency
activities of your Government., . '

C AN
AN
\gu -

T JEeo
cc: Coninission Nationale Pour 1'Assistance
des Fopulations, éprouvées par la Séchéresse,CMSN
Ministry of Energy and wWater-, 47-



APPENDIX C

Population Estimates
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ANVEX 1 Immuniration Data
: 1, FIXED CENTER IMHUNTZATION TARGET POPULATION
) . Anpual Population Incidence
I 1385 FPopulation Estimate (from 1985 omuards, exclusive of rate of increase)
{ . .
Region Urban Center . Region (Approx) for DCC, DTP, Polio for Mcasles Pregnant Women
} No./Kaze vith MCH Clinic Total Urban X Urban 3~24 wontha (51) 9-24 months (4X) Tet. Toxoid (31)
1
0) Nouakcaott SOJ,bOO
Teyaret 49,156 7,450 2,000 1,500
Ksar 69,200 3,450 2,750 2,050
Toujounine 70,550 100 3,550 2,800 2,100
T'vrakzein o 26,600 1,350 1,050 800
Sebkha 1, 2 121,150 6,050 4,850 3,650
Elmina t, 2 166,350 8,350 6,650 5,000
1) Bodh El Charghi 148,000
Nema ’ 12,000 600 500 350
Ticbedra 9,700 15 500 400 300
, 2) Hodh Gharbi 120,000
. Adova 11,500 20 600 500 350
Tintane 12,000 600 500 '_'350
( 3) Assaba 135,000
Kiffa 17,400 18 850 706G 500
Guerou 7,200 350 oo 200
| 4) Corgol 70,000
Maghama 7,300 350 300 200
M'Bout 7,100 27 350 300 200
Kaedi 31,500 1,600 1,300 1,000
: S) Brakna 160,000
! Bababe 5,200 250 200 150
X Aleg 10,500 20 550 450 150
: Roghe 9,800 2 3
u?SE;.: Lah{ar 6,100 398 228 288
6) Trarza 230,000
Mederdras 4,600 250 200 150
Boutilimit 12,200 20 600 500 400
Romso 30,300 1,500 1,2¢0 900

=y
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TARCET POPULATION — TMMUNIZATION

-OS-

(rounded)
: 1985 Population Estimate Annual Population Incidence
Region Urbaa Center Region 2 Uch for BCG, DTP, Polio for Memales Pregnant Yomen
No./Name vith HCH Clinic Total Urban roan 3-24 wonths (51) 9-24 woaths (41) Tet. Toxoid (31)
7) Adcar 58,000 -
Atar 4 22,600 18 1,100 900 550
8) Nouadhibou 28,000 .
Nouadhibou 27,400 98 1,400 1,100 800
9) Tagant 70,000
Tidjikja 13,000 19 650 500 400
10) Guidimaka 90,000
Seliblby 7,900 9 400 300 250
11) Tiris Zeeour 24,070
Zouerate 21,700 90 1,100 900 650
12) Inchiri 16,000 h
Akjouje 10,0850 63 sS00 400 300
t
TOTAT. 1,752,000 799,450 46 40,100 32,200 24,050

NOTE: a) Region Totals frou Office of Statistics, Ministry of Plan

b) Calculation basis for Nouakchott: 378,000 (1982 census of each arrondissement); for other areas:
1977 cennus.

c) Annual Rate of Incresse for Nouakchott: 101 freow B82-89
for other urban areas: 77 frow 77-85

* The cholce of fixed centers vas wade on the banis of a total populatien of 7,000 plus vithin
& 5 ks radium, wvith the exception of Bahabe, Maghtar Lahjar, "and Mederdra.
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2. HOBILE TEAM IMMUNIZATION TARCET POPULATION
B. MOBILE TEAMS
REGION PREFECTURE PROJECTED REGIONAL POPULATION ANNUAL POPULATION INCIDENCE
) in 1985 1935
Name Total Rural I Rural 3-24 wmonths 9-24 wonths pregnant vomen
Sedentary Sedentary (51) (a1) (32)
(1 of rural sedentary population oaly)

1) Bodh Charghi 148000 65000 46 3250 2600 1950
2) Bodh Gharbi 120000 58000 ° 482 2900 2350 1750
3) Assaba 135600 85000 611 4250 3400 2550
4) Cortgnl 170000 127000 752 6350 5100 JBoo
S) Brakna 160000 93000 - 622 4950 3950 2?~50
6) Trarza 230000 97000 427 4850 3900 2900
7) Adrarc 58000 24000 41 1200 950 700
8) Nouadhibou 28000 1000 4 No mobile team
9) Tagant 70000 28000 402 1600 1150 aso
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10) Cuidimaka 90000 77000 851 3850 3100 2300
t1) Tiris Zemwour 260b0 3000 172 Ho mobile team
12) Inchiri 16000 2000 132 No pobile team

TOTAL 1249000 666000 SJZ” 33000 26500 19750

i/ This is 382 ot 1985 Na
populstion of 503,000.

tional Population total of 1,752,040 including Nouakchott



APPENDIX D

Lists of Requested Materials and Equipment for
the Government Well Construction Teams

-53-



ALEG well drilling Brigade

LISTE DU MATERIEL NECESSAIRE

1 Berliet
1 Compresseur : marteau pickeur - marteau perforateur
50 m tube flexible

1 treuil

1 cofrage 1,80 m

1 cofrage de 1,36
Sceaux 8
Pioches 8
Péles 8

1 tente

1 boite pharmacie
Dynamite

Detonateur

6 équipes = 6 x 10 = 60 personne
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BRIGADE TIDJIKJA

REMISE EN ETAT DU MATERIEL

1) MATERIEL ROULANT ET ENGIN

- Remise en état du camion Berliet s.esvseesesss 600,000 UM
- Remise en état de la Land ROVET seveevesneses 400,000
- Piéces détachées pour 2 COMPreSSEUTS.eeessess 450,000

1I) MATERIEL DE FORAGE

- 3 marteaux perforateurs v.eeeeececsccoscescess 450,000
- 3 marteaux piqueurs L R O N N I I I I S SN B S O- R 300,000
- Apo“lpeSéair Comprimé L A N I NN AN N S RN SRR ST 600,000

- 600mde tu}'aux A_C '..-.l.............o..... 200,000
- Materiel divers ( aiguilles etc)issss.. 500,000

III) MATERIAUX

- 1500 bg d'2xplosifs ts0ses0Cce0 000000000 1,000,000
- 6000 détonateurs L N R N N N N N R R ) 600’000
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Lok of ,a7w;4/ P atepied

DIXKECTION PE L' HYLRAULIGUE

Poe Ko Brgad Het dog

Service de 1l'Infrastructure dydraulique a(wa-c_ O”M"(/""”")% /rﬁ
) '] 1
Bureau de 1' Hydraulique Pastorale (.;D“*"¢€)<

I e R T T

-z LISTE DE LATEKIZL PCUR BRIGAJES HYDRAULIQUELS = =

Fouvent &tre acauis sur Ponds USAID

'3t Désignation des ateriels uantités H
M
t Camzicns bxh licteur Diesel, charge utile 8 toennec,perteurs de treuls: 12 Uns
¢ Treuils wmécaniyuec,force 7 brin = 12CC Kis,nauteur scus fleche 3,3Ct ‘
t =nmétres,leonjucur de catle enrcuiée en g IC mz = 150 m.icteur Diesel H 12 Uat
: Carics citernes 4xb,cotsurs diescl , capacité £COC 1. 3 12 Uog
fculezux de cable d'acier arti-gir-tcire @ I0 ri en rculeaux de 1CCCnte 2 Unt
: Foreusces de recorucisennce,légeres,Lcur rechercue en g I,I/2 et 2 :
: Touces en rciary 4 PIur reccniocissance rcu profo.de .o s 6 Ung
: Lets d'équigencnts complets pour 100 mitres rour foreuce ci-decssusy 6 Un.
: Forcuse de reconnaissance légere,type warsep, pour reccanscissance 3 $
H en rctation et percussion dans terrain rccheux g 12 Unt
' Lots ccrplets d'équipement pour fore:se ci dessus,pour 1C0 nitres 1 12 Uns
H Corrresseurs 2 pistons,Rotcur Diecel,débit 2%CC lomn. 2 7/8 kgs cr2t H
: cur ckid s 10 Ung
: llerteaux perforateure,I8 & 2C kys emmarchure 22 lex 108 mn y& ai !
:  conmprimé ( pneumatique ) ? 20 Untg
: Fleurets l.orncbloc pour marteaux perforateurs ci-dessus L = 800 oz ¢ icee "
H rarteaux piqueurs, de 20 kis,pneumatiques ( & air conrrimé) H 20 "
2 aiguilles peur martecux piguceure ci decsus : 100C "
t uadrincder avec deux tubes reliéc en Achelie.hautcur sous tete de 2 t

.

I o A R N b - cc

FYeovemae
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~= LISTE DE NATERIZLS FOUVANT EIRE ACQUIS =-

g8 Désigration des materiels ! Quantités t
t Palzans & Chsine fcrce 5 Tonaes H 0 unitéss
? Crochets de sicurité pour levage 5 tonnes H 20 " :
3

t Tuyaux pour conduite air comprimé & & kgs cm2 ( Deilling) @ 19 mm ¢ 1000 ' retres
$§ Tuyaux rour pomres d'exhaure au diamétre de l'orifice de refoulemecnts 1
t des romres rneuniatigues a membrane cu ralettes ddécrites ci dessous 12CC " :

! Fompes pneumctiques & menbrane ou palettes débit I5 M3 d'eau & 17 1

¢ heure scucg 2% rmitres de colonne d'eau H 10 unités:
!Raccords exgress pcur tuysux & air comrrimé ¢ 19 mm H 200 "o
. ¢ Racccrds exprecs pour tuycux d'sincure des vorpes pheunatigues t 2Co d :
¢ PILCEs DE N CUELS 25 RIrALAlICN 5T SLu2uT I FOUL 3 ANS : H
: Four caxions portreuils 4x% Diecel C.U, & tcnnes en lots : 12 unitéss
t Four cawicns 4x4 citernes de 5CCC 1, noon : 12 "o
t Four trueils a moteur Diesel,fcrce levege 1 brin = 1 ,2 Tonnes S 12 "oy
¢ lour forcuses de reccnnaissance légeres i lote pour rctcry H 6 "ot
¢ Four icreuse de reccnanisszance legeres en lots pour yercuscion : e
: rotaticn H 12 "o
¢ Four conrresceurs & Fistoasjnoteur Dicsel,débit 24GO l.mn. & 7 kgs @ 10 lcts @
¢ Four j.arteauz perforatevrs & ou 20 kgs pneumatigues lots ¢ Z "o
¢ rour smzrtezux piqueurs de 20 kgs ,pncumatiques lots t 20 "o
: Ecur rcupes & membrane ou palettes ,éibit 15 M2H sous 25 mCE lotg® 10 " g
o’ -
H H ?

r -

57 wcuakehott 4 Decenire T005




. RUNLIQUE ISLAMIQUE DE MAURITANIE NOUAKCHOTT le, 14 Nevembre 10§53
MINISTERE DT LYHYDRAULIQUE ET DE L'ENFEHGIE
DIRECTION DE L'HYDRAUL IQUE
SERVICE INFRASTRUCTURE DS L'HYDRAUL IQUE

Lint of  Regassted Thatirial
BUREAU FORAGE Sfor

D%/83/027 Doty Well Oprdl Rogs.

Objet ¢ liste de matéri=l suitae
A4 prapasition da 1'USAID

Le Chaf du Jureau Farage
a
Mansieur le diracteur de 1'Hydraulique

S/c du Chef de Sarvice de 1'Infrastructure Hydrauligque,

Veuillez treuver ci-jeint une liste de matériel de ferage

suite @ la prapasitioen 1= 1'U5AID.

I1 nYest pas sauhiaitable d- divargifiaer natrs matéiriel,
paur des raissns ds pidces da maintenance, c'est peurquei
j'ai précisé la margue de la sendeuse se recenngissance ainsi
gque celle du cempresseur avs=c sin 2ébit et sa pressien nécas-
saires 3 nes autils, (il a3t dvidant guae si le cempragseur
Ne répand pas aux caractériatiquas e naus danandong, il
s2ra sans utilité poaur 13 ben faonctiennsnent da nos autils

da furaga).

£n c=2 qui cencerne las autils cenplémentairas & nes
sendeuses, ceux-lad deivent se treuver, puisqulilg répendent

auxX nermes américaineag,

Le Chef du Burmau Foraym
Denis TRISEMUR
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LISTE, DE MATERITL :

1 Sondeuse de reccnnaissance rotary - marteau fond de trou, marque "eyclone-cdrill
Ingersoll Rand" montte sur camion tout terrain et entrainée par un motcur auxiliaire.

50 tiges @ 3'".

5 masses tiges @ 3" 1

1 pompe & boue Gardner-Denver 5 X 6 montée cur le camion

1 Compresseur mobile marque ingersoll/rand caractéristique : 21m3 a 17 bars
1 lot de réductions pour tiges, masses - tipges et tricdnes
2

camions - citerne de 5000 litres

Piéces détcchies pernettant 3 années de fonciionnement pour :

-~ roteur carmion porte-sonde
- noteur auxiliaire entrairant lz sondeuse
~ conpresselr

- poarties niconiquer et Lycdrauligues de la sondeuse

- pompe & Youe
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OUTILS COMPLEMENTAIRES A NOS SONDEUSES

> REDUCTIONS 6 5/8 REG API X 2 7/8 IF (FXT)

" 6 5/8 REG API X 2 7/8 IF (MXF)

f 6 5/8 REG API X 6 5/8 API (FXT)

" % 9% REG API X 2 7/8 IF ( FXF)

" 7 5/8 REG API X 6 5/8 REG API (FXF)
" 3% IF X 2 7/8 IF (¥XF)

" 4 % REG X 2 7/8 IF (FXF)

[NCTRE A T \C TR i A I A

TETES DE LEVAGE 2 7/8 IF
" n 23/8FE
" " 6 5/8 REG
" w7 5/8 BEG

[\CHRN \C I AVIE o

10 TRICONEZ @ 17" % (tcrrain tendre)

10 " # 15" " "
10 " g Evik " "
10 " g 8" (terrain gur)
20 " g 6" 3/ " "
20 " g 6" % " "
20 " g " n "
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APPENDIX E

Description of Groundwater Aquifers Exerpted from Gannett
Fleming Corddry and Carpenter Report
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REVIEW OF GANNETT FLEMING CORDDRY AND CARPENTER REPORT

Description of Ground water Aquifers

The following description of aquifers within the Senegal River Basin

is taken from the Partial Report for groundwater prepared by

Gannett Flaming Corddry and Carpenter, Inc. in association with ORGATEL
Societe Africaine d'Etudes Techniques (Dakar, Senegal) for the
Organisation pour le Mise en Valeur du Fleuve Senegal (OMVS) .

The numbers assigned to the different aquifers provide reference to the
map location for these aquifers as shown on the location of Aquifers
map (Fig. 4.2.-1).

The aquifers in Mauritania have a wide range of characteristics.

The alluvial valley of the Senegal River is camposed of unconsolidated
deposits: whereas, the bedrock exposed near M'Bout is predominantly
granite and schist.

Senegal River Alluvium (1)

This uncinfined deposit is canposed of sand, clay and gravel, and is
permeable. Recharge of this general aquifer is from the river chanrel,
floodplain inondation and direct infiltration of rainfall. While the
size of the resources is small due to its limited area, it is very
significant as a source of water to the inhabitants of the valley.
Wells tend to be shallow (2-10 meters) and can be easily dug by hand.
For bored wells, flows up tb 30 cu m/hour with a two meter drawdown
are possible (BRGM, 1975).

Dune Sands (2)

Dune sands formed and transported by wind cover & large part of Mauritania.
They intrude into the Senegal River Basin near Kiffa. Potential water
Potential water yields vary with the morphology but is generally low due
to the low degree of recharge from rain.
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Continental Terminal (3)

This formation was deposited during the end of the Tertiary geologic
period throughout most of Senegal and parts of Mauritania. The sources
of recharges are infiltration of rain and water from the downstream
reaches of the Senegal River. The formation consists mostly of sand
with same clay. Although the aquifer thickness varies, it is typically
about 100 to 200 meters thick (BRGM, 1975). 1he aquifer is

unconfined or semiconfined depending on its relationship to clay layers.
The average capacity is 30 cu m/day per meter of drawdown (BRGM, 1975),
although it is reported that this value can vary widely.

Eocene Limestone (4b)

This wiconfined, discrmtinuous aquifer is camposed mostly of limestone
and dolamite. The Continental Termiral formation covers it to the
west of the Kaedi Alegona, and it is bordered on the east by schist

in the PreCambrian crystalline formation. Piezameters have indicated
that the Senegal River provides some recharge to this formation.

The available flows from wells indicate that values up to 100 cu m/hour
can be obtained.

Dry Limestone Formation (9a)

BRGM (1975) does not consider this formation to be a source of
groundwater and refers to it as biseau sec (dry crust) or zone

sterile.

Cambrian Sandstone (11)

This formation is a discontinuous aquifer and consists of sandstone and
same clay. There are also local minor deposits of limestone, and dolamite.
Water is usually found in small pockets of alluvium, shallow alternations
and fractures. Tyoical flows are 0.5 to 2.0 cu m/day.
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Precambrian (12)

This bedrock formation is composed predaminantly of schist and granite.
The outcrop or portion of the formation exposed to overlying soils
extends along a north-south axis along the eastern border of the
Senegal-Mauritanian sedimentary basin. It is usually necessary to drill
to depths of 100 to 150 meters to obtain sufficient water yields.
Maximum flows are normally on the order of 25 cu m/day. However,

at Akjoujt it is possible to attain flows of 1000 to 2000 cu m/day

due to the intensely fractured strata (BRGM, 1975).



=59~

Groundwater Resources of the Senegal River Basin

in Mauritania

Map Type of Area* Renewable Exploitable Storage

Nurmber Aquifer Name Formation (Km2) Resources Resources Coefficient] Drawdown
(103m3/Km2/yr ) (106m3 /Km2) (10-2) (m)

1 Senegal River Alluvium| Alluvium 1,530 0--25 0.05-0.10 1-2 5

2 Dune Sands Sard 129,000 0-25 0.17-0.37 2-8 5

3 Continental Terminal Sand/Sand- 54,400 0-10 0.40-0.90 2-8 1/3

stone Aquifer
thickness

4 Eocene Formation Limestone 40,300 0-10 0.15-0;30 1-5 10

11 Cambrian Sandstone Sandstone 77,500 0-25 - - -

12 Precambrian Schist Schist/ 57,800 0-25 - - -

(bedrock) Cranite
12 Precambrian Schist Schist/ 148,000 0-100 - - -

*Area is total area of an aquifer, not restricted to basin

Note:

Source: BRGM, 1976

No data of this type was found for aquifer 9a, limestone formation
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Figuic . w.oi

NOM * -
NAME

Alluvians du fleuve Senegal
Senegal river glluvium
~

Sables dunares
Dune sands

Conlinento! terminal

. Continental fe, minal

= Y
Formation de I'eocene
Eacene formation

Sables moestrichtiens
Moestrichtien sonds

Morno calcaire Eocene
Eocenc marl ond limestone

Formalion colcaire
Limestone formation

Greés combrien
Cambrian sondstone

Socle cristollin
Pre-combrian schist{Bedrock)

Schist cambrien de Noro
Cambrian Schst of Nara

SITUATION DES NAPPES AQUIFERES
LOCATION OF AQUIFERS

TYPE DE FORMATION
TYFE OF FORMATION

Argile sableuse
Sandy cloy

Soble
Sand

Sable argileux
Cloyey sand

Calcare
Limestone

Gres
Sondstone

Marne,colcarre
Morl, limestone

Calcoire
Limestone

Gres
Sondstone

Gronite, schisi
Gronite, schisi

Dolerites schist
Dolerites,schist

NARA ¢

@ BAMAKO
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APPENDIX F

Instructions for Making Water Filters
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APPROVISIONNEMENT EN EAU

i
|
PUBLIC HEALTH ANNEX L | coveeteser |
__ - Filtre 3 ub'leiie;:j c‘h'arbon Lt;jr - :
U ’\J l C E F WA TE R T( L-TE. R cegau nJ:};Teendiig_;ulBe. 2
tetunde ki sayinnan do Kora.
segg&ma‘u ndox bu Ru defare < =

prototype. ou essai X classification

expari mentation Iarge.

utilisation courante

DRIGINE

la wlgar-intlon de ce type de fltre adébute en Mauri tanie ala suite d'une premiere. experience. conduite
en 1982 dans le village Peul de Ndilim)kaa dans la région de Rostso sur le fleuve. Senegal. En 1383 un
programma de dilfusion est reaalisa dans le codre du proje_t PRODIS Conduit par les services publics regio-
raur de Rosso 3sous les auspices du Gouverneur de Région el avec i'appuida 'UNicEF. De son cote,

| Institut das Langues Nationalec utilise ces tehes dans son programme. national d'alphabétisation.

ENVIRONNEMENT

Maina de 16 % des Maunbaniens peuvent disposer d'eau saine.. 30% des villages du pays n'ont pas de
puls protégas ek s'alimentent soit dans der mares, soit dans des puits pollues . Les maladies propagées
par feau sont le premier facteur de mortalité infantile : en zone rurale  unenfant surquatre n'atteint
£2C $3 pramiare annae. .

La lenteur indvitable de la rialisation des programmes de puils ef de forages, par ailleurs trés colteur .
rend indispensable la misa en place ropide de solutions alternatives pour purifier I'eau des mares de
surface. De plus, on peut constater 3 Venpirienca que. cette sdution simple. de filtre est aisement
prise en charge au nivedu leageoLs_

PRINCIPE

Le principe est celui dufiltre 3 sable A flux montart complakas par Fintroduction du charbon de bois
dont la trés haute capilarilZ endal un excellent piége ™ bactiries . L'eau introduite au niveau bas
ast ainsi prograssivemant. débarasiée de 3a: impuretds en remontant dubas vers lehaut.

EXEMPLE
linstallation décrite ci-apréa est précisemenl celle qui fonctionne depuis 1382 dans le village deNdilingnaa
5a conception s'est inspirée de la liche GRET T22

COMBLEMENT D' INFORMAT ION

- Gouvarnance. da fa Région du Trarza B.P. 1 Roaso République Islamiqua de Mauritanie
- Ministdre de |'Hydraulique et de I'Habitat AP356 Nouakchott République Islamique denauritanie
- Inskitut das Languaes Nationales BP. 660 Nouakchott.
- PRoDIS Projel de Développement Intéoré de Rosso - SATARA BP 23
UNicEF 4K avenua Alberl Sarraut Daver Sénégal

Fiche congLe par Alain Halter prof. LYcia de Rosso ab Serge.'l'heunynr_k UNCHS Pollox 300X 0 Nairobi

Lraduite en hassanya par Nagi Ould weddou traducteur au M.H.H.
an pulsar par Aamadu Umaa Jah chef division Pulaar a VILN
en tooninke par Manmadu Saamasa Chef division Sooninite B I'ILN -69-

an wetof par M'oayi Tunbo Cheé Département Dowmentlationat Publicatiana ' ILN
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materie dimensions quanlite 0u le trouver prix UM

bidons fer 200 litres 2 f‘et-upg(At.con 4.000
futs d'huile.

tubes fer g 20-23 2 récuparation -

IOnsueur {oem -

robinel + tube dilata @ 10 1 quincaillerie Lon

pc.inture. anticoville.- ali- 2_K8 s.mc.t (1) 1.300

mantaire

Luyau plastique (raccord) | & 25 i1m quincaillene S0

couvverde bais Z6S marchand de L50
bois

cequillage (ou gravier) @ Sem 3 seaux | page: -

charbon de. bais Marceauvx & em X seaux |charbonaniers 150

Qros Sable &1-2 mm 6 seaux plage. -

TOTAL MATERIEL 3 .4S0

130FF=4000UM 4us$ = S3UM (Mevakchott

Q Pll'\b’f'—

W tubas robinal antirouilla covverde Coquulhgg charbon sable
w ter  +lube  almentare S.ouplc hol.’. ou Sravm.f‘ dabais R
- oo B é@ )@ e

VR 2 1

malériel et matériaux 3 preparer pour hbricatior\ du_filtre

%
il

niveau

A u
mifimum . eau -¥.}

.poliuee - 4 propre )

de Yidangg

schema de Vinalallation




s) materie] necessaire

fas la |

caupure a

inkérieun Tmarteau
do rebard FZ7Fmo-v 1¢iseau

- - -
- -

bouchon de vidang:
en bas

1. ddcoupe le fond de chaque. bidon

1
biden bidon i
eau aay le tube hile- |
Sale propra té dot el !
i soudA sur

L

38 AL -

Simele

hauteur
A0 ctn

sof

2 .fais souder les deux tubes simples
et le tube fileté

materid {craie

¥ .

3.1, @ dessine 4 la cr.\,-':
N S A des ronds espacés

de Sem

materie! 1ddou, 1marleau

sur les ronds  perce.
des frous tous les
Sem

3

3 perce les fonds que tuas découpes

our la facon d'
ubiliser Ja panlure,
renseiona toi chez
le marchand

n'sublie pas
de peindre.
Vinteriewn

des :
Cuyaux/

. peinds I'interieur d=s bidone pour empé-
cher la rouille

i.peind: les 2 {onda que tuas pcrc.e:s et
refais Jes ltrous avac un pelit clou

jave le sable
le charbon et e
coquilhge ju -
qu'd ce. que!'
eau da lavage.
sork eropre.

6.lava les materiaux dont tw vas remplic
les bidons

~
~

\ N \ N e ~\\\\" ———iNe NN
\ e S >
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iy fed g
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Ay

7. protege

I'eau contre. la chaleur du soleil




