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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 subnormal 
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 (OTD) 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 lrarza 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 l' wering 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 cid southern Trarza and it has been reported that some Saharian 
locations 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 little 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 quality, 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 stdy in Mauritania.
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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 UJNDP 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 suggestion was not directly rejected by USAID/Mauritania, the 
wisdom of such z.ction v'is questioned on the basis that used equipment would 
create more problems than it would solve.
 

Actual current foreign donor financed water supply activities includes:
 

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

o Saudi financed: 	 water treatment plant for Rosso 

o 	 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 inadequacy 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, PVOs, 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
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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 OFDA 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 personnel to work directly in an 
emergency water supply program. Some basic details of possible actions 
include, but are not limited to, the following: 

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

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

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

o 	 Establishment specific program elements involving villagers 

participation (including money and work) on their own behalf.
 

o 	 Contractual relations, 

o 	 Governmental 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 b( 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.
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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, Dirv;ctor of National Center of Hygiene 
- Assane Diop, GIRM Director of Planning 
- Sidi El 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

powc;'ed 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 
locations 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
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a battery would remain but be capped. It is reported that there are some 
locations 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 live 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 lift 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 
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and others circled through Roghe (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 presernce of a Red Cresent-iristalled, foot operated French pump 
in Makta Lajar (Brakna Region). 

- Interviews with Hydraulique Directorate well digging brigade chiefs. 

- The visit to Mudjeria, inclJding the meeting with Lhe 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 El Barka sedentary people - well digging planned 

2.5.1 French Foot Operated Pump at MAKTA LAJ4R
 

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 nodeeper 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 Cresent people. At the time of the visit the foot pedal
 
appeared loose and later was escaping. The villagers also said that water 
production was lowjer 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 Brigade in Tidjikdja and inspected their equipment and 
workshops. 
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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 -ock. All wells constructed by the brigade 
are lined oith concrete rings. ro,trete rings with steel reinforcement are 
fabricated by the brigade at the we.l 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.; rroundwater 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 lists 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 lists are also
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Figure 1. GENERALIZED MAURITANIAN WELL TYPES 
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appended. Discussions with the Hydraulique Directorate indicated that 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 regular 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 (durlrng 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 farilies 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 observed 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 O'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 well. 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 between 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 wells 
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 he 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, Department 
Boghe, Region Brakna
 

This conmunity has i population of 630. The team was met by 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 heen 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 hecame 
dry and new ones failed to encounter enough water to m"et 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 Senegal 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 
estimated 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 labor and provide all food to the well
 
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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Health Center personnel at BOGUE, 6 Dec 1983.
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Former grasslands and acacia savannah 
between ALEG and BOCIJF. 6 Dec 1983. 
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The people of this village do not construct latrines. The villagers 
acknowledged thit diarrhea was a problem but said that their main health 
problems were malnutrition and arthritis.
 

2.5.6 Visit to Toudery, Department of Boghe, Region Brakna
 

The 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 coinpleted zs bedrock 
was encoun4'red before reaching groundwater. While it has been 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
completed 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 El Barka (A Village of Sedentary People)
 

The team was welcomed at Dar El Barka by Mr. Sall Mamadou Diete, chief of the 
village, and Miss Krysten Mourhead, a Peace Corps Volunteer and health
 
educator. Dar El Barka village, situated 60 kilometers to the west of Boghe, 
is located along a Senegal River tributary and has a population of about 900.
 

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 
ane 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 1q83. 

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 years and at an increased pace during the last
 
three years. Often a sinele familv member goes to
 
NOUAKCH!OTT to seek work and the remaining family group
 
mov,,_s later. 6 Dec 1983 

.1' 

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 away as 
shallow well at village BAREL BARK- is salty. 5 Iec 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. 

.,18- ~ 

Drawing water at 
a 60 meter depth from a hand
 
dug well at TINIANG about 12 km east of
 
BOUTILIMIT, 5 Dec 1983.
 



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 El 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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The Senegal River at BOGUE, 6 Dec 1983.
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lip. 

Former river bed aL 
DAR 1, BASKA, 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 measure 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 (inexchange of correspondence
between Peter Benedict, USAID Mission Director in Mauritania, and the 
Commissioner for Food Security of GIRM. This correspondencp implies that the 
Commissioner tunderstands 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 R November 23) to make an advance of 20 million UM 
carefully avoided any commitments. His reply, dated 22 November 19R3, did say
that the Commissioner's request would he considered if he presented a detailed 
proposal which met USAID's criteria. As of 18 December 1983 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. cted to the three regions
which were to receive food relief. 

3.3 Review of December 1982 UJNDP Report 

This report, entitled Project DP/UN/MAU-77-002/1, Planification de 
l'Utilisation des Eaux, Republique Islamique de Mauritanie, Conclusions 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 
quality, 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 csts, and the cost per cubic meter of 
water.
 

Advantages arid disadvantages of the different 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 MAI-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 of 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 period and 
certain supplemental information provided by GIRM. 

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

This rep)rt, entitled Assessment of Environmental Effects of Proposed
Developments in the Senegal River IRasin 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 anuifers of the 
Senegal River basin including portions of it in Mauritania. Although the 
previously described UNDP repor-c portrayed aquifers in map form no descriptive 
notes about them were included. For informational purposes the description of 
those aquifers were exerptod 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 relief 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 interest 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 list 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
 
Planificatiun du Secteur Eau Potable Et Assainissement, Republique Islamigue 
de Mauritanie Decennic Internationale de l'Eau Potable et Assainissement is a 
planning document for hydraulic p,,ojects 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 l'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 
exampl e: 

(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 sanitation projects 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 Ilater 
Decade. Starting dates, foreign and local money components, numbers 
of beneficiaries. 

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

(h) 	Personnel requirementsand training needs until 1990
 

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

(k) 	Population projections 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
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(o) 	Criteria for chosing the method (i.e., rope and bucket, handpump, 
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 list shows no trucks
 
or Landrovers although the trucks of the brigades visited were beyond repair. 
Total cost of listed equipment is 24 million UM ($480,000).
 

The list 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,
 
they do one meter in three-to-four days. In rock they do six meters per month.
 

The only livestock 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 somc 20 
open wells; the origin of such financing is not furnished. 



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 tiM ($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 list shows 18 deep wells along Nouakchott-Kiffa road with yields of 20-50 
cubic meters per hour of which five are supposed to be 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 list also shows 38 non-equipped deep wells between Kiffa-Timbedgha. 

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

The list 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 the 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 
nutritional 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 WHO weight/height
ratio standard employed 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 he 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 he 
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 he provided like 
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:
 

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

- how many wel Is? 

- village population 

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

- has well been 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 been
 
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 portzhe s and filterz-t 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 OFD4 involvement and estimates for dollar funding
 
ncessary to support such involvement is as follows:
 

Duration 	 Activity $ Funding Estimate
 

I 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 hechanical 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 TO 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
 
presence 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.
 

o 	 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).
 

o 	 The aquifer used along the Senegal River between Roghe 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. PVO
 
personnel, with little 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 desirable to provide 
evaluation of the above within the emergency time frame if possible.
 

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

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

o 	 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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November 28, 1983
 

MEMORANDUM
 

FOR: S&T/HEA:Mr. Vic Wehman 

FROM: D/OFDA:Martin D. ,e P 

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

ESAID 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 fllowing efforts:
 

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

2) 	Identify 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 early December. During

their stay in-country they will work with the Mauritania Commission for Food
 
Security (CSA) and 
they will serve 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/s
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DATE: 

REPLY TOATTN OF; 

SUSJECT: 

TO: 

UNITED STATES GOVERNMEIIT
 

memorandurnNovember 30, 1983 -

Christopher Brom, OIPI , 	 --

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 Missicn,like- to we lcome you 	 I'dto Mauritania and thank you for your willingness
to cane here cn such short notice and 
so late in the year. Thisfolder contains sare essential infonmation 	cn life in Nouakchott,
as well as background infc-mtion on the progress to date of droughtassistance efforts in water and sanitation. This will providemero 

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 been
meeting as the "Ccmmission Nationale d'Assistance aux Populations
Eprouvdes par la Secheresse" 
 to develop a "Plan d'Action" andinplement emergency assistance activities. This plan has beencompleted and, areain the of water resources development, three
proposals have been put forward: 

1. Humn WaterSupply: This proposal focuses on strengthening
regional well drilling teams to permit the deepening and rehabilitation
 
of villag wells;
 

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

3. Integrated WaterSupply: Tis element consists of the rehabilitation,including installation of diesel cr electric pumps on 20 to 25 wellssituated along the main east-west highway, for integrated human,
small livestock and guardening uses. 

* . ./o. 

OPTIONAL FORM N 1J
 
(REV. 1-nO)
 
GSA FPMRI(41 CFH) 101-n...
-34-	 5DoD-114 

' CPo : I itil - i - . 
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As 	 outlined in the memos enclosed in this packet, there are
drawbacks from USAID's point of view with each of these proposals.
USAID's major considerations in hydrological drought assistance could be
summarized as follows: 

-Our inclination is to avoid investing in livestock water supply

activities. Such activities 
could accellerate desertificdtion 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, howver, 
 may not lie in these three regions;. 

-According to a recent CILSS financed national hydrological study
(BURGEAP, September 1982), Trarza is the most thorouihly covered

region in community wells, (90 
 percent of all carmunities over
100 people have wells) but Tagant, Gorgol, Guidir.uka ad Assaba

have coverage rates of at most 25 to 30 percent ; and 

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

Based on these hypotheses, USAID would like to develop a set ofshort-term and mediu-n-term water and sanitation interventions. In the short term,up to U1190 million ($1.64 million) in 1981 PL-480 local currency cenerations 
are 	available for drought relief efforts, preferably oriented towardvillage water supply. UNTDP has also proposed that up to $1 million ofpossible grant funds be used in coordination with USAID for this purpose.
In the mediui-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 objectives, the following scope of work
has been outlined for your visit: 

1. 	 Examine the GIPM "Plan d'Action" and the major documnts and

studies concerning hydrology in M.auritania to determine the

feasibility and nature of an appropriate short-tea-m 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
USAID, 
 the GIRM and other concerned parties over the ccMingsix 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
or six days beginning on Sunday, December 
five
 

4. 	 The proposed field tripitinerary would include two vehicles setting out togetlher alcng themain 	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 thesouth. We expect that representatives of the Ministries of Waterand Health will accompany us on this trip. Upon 	our return, you will befree 	to continue interviews and research, and 	draft your report. The finalproduct expected fram your visit is a finished report in Englishsumarizing your findings and containing reconrendations which respond
to the above scope of wcrk. 

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

Saturday, 3 Dec.
 

9:00 Meeting with Dr. Lo Boid6 CNH
 

10:00 Meeting with Director of Plan, Assane Diop
 

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

Sunday, 4 Dec.
 

Leave at 06:30 for field in 
two vehicles:
 

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

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

Spend night in Aleg or M31 (both vehicles)
 

Monday 5 December.
 

Vehicle A: reaches Kaedi
 
Vehicle B: 
 reaches Moudj6ria
 

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 Bogu6
 

Tnursday 8 Dec. 
 Vehicle A return to Nouakchott
 
Vehicle B returns 
to Nouakchott
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WASH TEAM FIELD TRIP
 

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

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

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

Spend night in Aleg or M1l (all vehicles).
 

Tuesday, 6 December 

Vehicle and CRS Vehicle: Reach Kaedi %j't'1- L.C 

Vehicle P\ : Reaches -1iudj.aia-

Wednesday, 7 December
 

Vehicle A and CRS Vehicle: Reach Tidjikja
 

Vehicle B 
 Stays in X:edi Area
 

Thursday, 8 December 

Vehicle A and CRS Vehicle: Arrive in Moudjeria 

Vehicle B Reaches Boghe 

Friday, 9 December
 

Vehicle A and CRS Vehicle: Raeturn to Nouakchott
 

Vehicle B 
 Returm to Nouakchott
 

:.cauber 15 - 16 

-zc .blo sucond field trip overnight to Rosso, Boghe and back.
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UNITED STATES GOVERNMEPIT
 

November 27, 198 memornd-v±
DATE:
 

"mr.OF- Chris Brown, 4P 

SUBJECT; Drought Emergency Hydrological Assistance; 
Meetings at Ministry of Plan
 

TO. Peter Benedict, DIR -

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. Aide
 
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 cor.tained 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 conuunities 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. For 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 UM90 million ($1.64 milliJo,
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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
 
UM.50 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. Although

the diesel pump is apparently cheaper to run, it is much more difficult
 
to maintain in isolated locations. Diop summarized most of the parti
cipants' views when he suggested that -he program's goals would have
 
to be reduced to the point where most, if not all, of the wells 
targeted
 
for emergency assistance, could be equipped with simpler, preferably
 
human-?owered 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 Ministry's
 
contact person on drought matters in the comming months.
 

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 GOVERNL I'_i 
DATE: November 27, 12983 memoraid- . 

ATTMOV Chris BroW, O1 
SUJ-CT: Druht Eergncy Hydrological Assistance; Meeting with Dru Barron, FhD. 

TO: Peter Benedict, DIR 

Mr. Dru Barron, FED Technical Advisor met with Peter Benedict, DIR, 0Richard Goldman, SA/DIR, and Chris Brown, OPI on November 22 todiscuss his experience in water development activities in Mauritania, -and to explore possibilities of donor coordination induring the drought. The meeting brought 
this sector 

to water to light several important constraintsresource development activities in Mauritania and identifiedseveral major donor financed water projects currently under way.The following is a sumtary of the main points discussed.
 

Concerning 
 the GIRM Plan of Action for the drought, Barron notedit was inappropriate to invest large 
thiat 

amounts of resources in livestockwater supply, as this tends to increase herd size and accellerateenvironmental degradation. He felt that the GIRM's secondproposal, to rehabilitate 24 wells along the 
/ ~ east-west highway forintegrated hixnan, smll livestock and.,\ sane of the gardening p9urposes,-fro same weaknesses as the "36 Fbr,--,Jes" Project.may suffer 

This project built 36 comunity wells, mostly in Trarza, for the same 
0 ,purpose but failed to generate the gardening, irrigation or water"e management activities which were to justify the investment. As forthe third component of the Action Plan, (purchase of equipment)Mr. Baron noted that the Ministry of Water has great difficultymaintaining the equipment already on hand, and that the problem lies inthe Ministry 's inability to fund equipment maintenance and repair. 

A major policy constraint to water development in Mauritania, Mr. Barronsaid, was of athe lack GIRM water strategy. Although GIRM officialsfrequently stress the importance of water resource development,little effort or energy seems to be devoted to addressing the problemat the policy level. For example, it was 3 1/2 years after thestart of the UN Water Developrent Decade (June 1983) that the GIRMfinally formed its National Water Committee. According to Mr. Barron,this cammittee has yet to hold a substantive follow-up meeting. 

Buy U.S. Savings Bonds Regularly on the Payroll Savings Plan 
(NH:V -1,j-4 2 - GA 

7 
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Water resource development efforts are also constrained, said Mr. Barron,
by an ihstitutional conflict between the Ministry of Water and
 
Energy's two main implementing arms: the Directorate of Water
 
(Direction d'Hydraulioue) and the electric power parastatal (SCNELEX).


Apparently these two organizations are both charged with development and
maintenance of wells and their pumps. 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. SOKLEC
for its part, refuses to assist in maintaining any facility established
by Hydraulique. A second aspect of the institutional problem is that
the Directorate of Water claims that it has a monopoly on well
exploration and construction in Mauritania, and therefore discourages
efforts to directly involve communities in these activities. These
problems are discussed in detail in a report entitled "Evaluation des
ProblTies Techno-Econani.ues de la Direction d'Hydraulique", which USAID
will obtain as soon as possible for the ISH 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 conunity participation to be included in the design and
rehabilitation of these supply systems. FED is also financing soae
livestock water development in its "Elevage dans le Sud-Est" Project,
and is interested in funding the development of small-scale solar 
desalination facilities for Imraguen fishing camrunities along the 
coasts. UNDP has already established a solar desalination pump in one 
Imraqueri village (Blawak) which is capable of producing 100 litres
of water per day. UNDP is also funding, with the World Bank, tle
development of irrroved "village level operated and maintained" 
(VLC&'I) pumps. Mr. Barron thought that this research might provide 
sane designs for use in an_Qrmergency water assistance program. Finally,
GTZ is drilling for watej7iidi financing in Tagant and Adrar. his prcgr ai,
however, seems to be encountering saae resistance fran local administrativ
authorities, who apparently hope to influence the selection of well 
sites. 

Mr. Goldman suggested that in view of this experience, private voluntary
organizations may be best suited to carry out village water 
supply activities in Mauritania. Mr. Barron agreed wi i 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.
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cc: 	 Richard Goldman/SA/DIR 
Mike Xerst/OPI/F&A
Campbell 94cClusky/PROG

John Thpik, Ralph Preble, 
 Sguyen Sy Tin WAH/Hydro Team 
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Rtpublique Islamique de ",;U:Ir:.-jig 
()CNOV 1 5 
 lo. 

ir, 

6 b~ Noakchott, le ... ,Noua 

~B. 377 -P. Tel. 514-58 
Prtsidence du Gouvernement 

Commissariat A la S curltd 
Alimentaire 

690 -/I4tonsieur .e Directeur de JJl
 
I1 USAID
 

RECEIVED 
NOV 15 1983 

Suite h vos entretiens avec Monsieur le Commissaire
et Monsieur le Ministre de l'Energie et de l'ydraulique,
J ai l'honneur de vous 
informer que le Gouvernement Haurita
rF nen compte utiliser le fonds de quatre vingt dix millions


Id "-
 d'ouguiya de 1981 initialement destine 
a la commercialisation
 
. T 03_ de la production locale, pour la rdalisation d'un programine- de forages dans les 
regions affectees par la sdcheresse et
.- celles oii 
existent des pAturages,
 

Le problbme de l'eau se pose en effet dans ces
 
regions de fagon lancinante. Tout le betall du pays
-, sera
-par 
 la force des choses concentre dans las regions 
' la re?cherche de paturages, notamment dans le Guidimakha et le 
orgol. Ce befail est dej confronL6 au probl~me de l'eau.'r " -- Le programme envisag6 dolt permettre la realisation
 
16,,.
puits pastoraux avant le debut de Ianne pour repondre
TP -auX besons crees par la difficile Situation quo conna t
 

'-..e pays cette annee.
 

Je souhaiterai done avoir la confirmation de votre
accord Pour lutilisation des fonds precite's pour l'executjcq;de ce programme. 

Ii est prevu ainsi que les fonds solent niis h la
disposition des Gouverneurs des regions qui executrout lu.forages sous le controle technique de la Direction de l,]Ivd.,ljueo ier entendu vos 
services seront associes itcc co ij'.
a travers l'expert que vous 
comptez faire venir en Hau]1i.i.dauB los prochaines semaines. 
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Une etude ddtaille sous une forme de requite vous 
parviendra incessamment. Mais le Ministbre de 1'Energle

et de llHydraulique souhaiterait pouvoir disposer d'une 
avance sur le financement pr'vu de 20.000.000 UM afin

d'acheter dbs 4 pr~sent sur place et 
daus les pays voisins 
les materiels et materiaux Indlspensablos, strictement 
necessaires aux ouvrages envisages. 

Je vous demande donc de bien vouloir m'autoriser 
iLaccorder cette avance./-

P. Le Commissaire Absent et P.O. 

Le Commi pia~~d~o 

ULD
 

Ampllations 
 C.LA dI~et, 

P?/CMSN/CE,
PM 
 ..
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UNITED STATES OF AMERICA 
AGENCY FOR INTERNATIONAL DEVELOPMENT 

.Nouakchott, Mauritania 

Unlted States Address 

USAID / Noua)chot Inlhesmlionol Add .bL!. 

Agbncy for Intrnatlonal Development 

Washington. D. C. 20523 
2 2 N 02V 1983 U. S. A.i.D0. 

Amb osa, 222Amic,,, 

NouBkchoit . Mauritarie 
Commissioner for Food Security
Ccamuission for Food Security 
Presidency 
Nouakchott, Mauritania 

Dear Mr. Camlnissioner:
 
toI have the honor of referring/CSA letter No.concerning the proposed 

690, dated 8 November 1983,90 million UM well drilling programregions for theof t he country most sevprely affected by drought.know from our previous meetings As youand My MeetingEnergy and Water, with the Minister ofthe U.S. Mission in Mauritania recognizesrole that alleviating the nation's water 
the crucial 

shortage canoverconing play inthe hardships of this difficult period. 
We look forward to receiving,
prcposals as soon as possible, detailed projectfor water projects. We will carefully reviewwith the assistance of these proposalsa team of hydrological experts whoto arrive are expectedin Nouakchott at the beginning of December.you of the We will adviseteam's arrival, and will send their curriculum vitaeto the Minister of Energy and Water. 
T-he approval of the request by the Ministry of Energy andfor a 20 million UM advance must 

Water
be postponed pendingof a number of items. a resolutionThese item include, inter-aliapresentation , a detailedof the project, a determinationmodalities of administrativeand cash flow procedures, and an allocationto the needs of resourcesof the human as cpposed

regions to the animal population of thein question. The provision of drugs and food to helpmeet the needs of Tagant, Adrar, Trarza andwill other affected regionsnot be effective unless-there is also an adequate supply ofwater for human consumption.-: 

We look forward to early resolution ofin our mutual concerns andthis context I have instructed Mr. Kerst,Drought Relief Team Mr. Hough and ourto spare no effort in supporting the emergencyactivities of your Government. 

Since.y 

/Plaurita C 

cc: Ccnunission Nationale Pour 1 'Assistance..des Fopulations..dprouv6es par la Sdch~res.-. ,CMSNMinistry of Energy and Wate,. 
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ANNEX I 


Region j 


0) Houakcnott 


1) Ilodh El1Charghi 


2) Hodh Gharbi 

, 


3) Assaba 


4) Gorgol 


5) Brakna 


6) Trarya 


IrmunlTrtlon Data 

1. FIXED CENTER IQ'INIZATION TARGET POPULATION 

1985 Population Estimate 
 Annual Population Incidence
 

(from 1985 orrwards, exclusive of rate of iocreae)
 
a
N Urban./th e.e Center Region
HC C ini otl rba (Approx)
Z Ur an for BCG, DTF, Polio
3-24 months (5Z) for Heasles Pregnant Women
9-24 months (4Z) Tet. Toxoid (31) 'I( 

Teyaret 503,000
 49,150 
 2,450 
 2,000 
 150;
Xsr69,200 

3.450 
 2,750 
 2,050
Toujounioe 
 70,550 
 100 3,550 
 2,800 
 2,100


T'vrakzein
Sebkha 1. 2 26,600
121,150 1,350 1.050
6,050 800
4,850 3,650 .10

C+
 

Elmina I, 2 
 166,350 
 8,350
148,000 6,650 5,000 
 "
 
Hema1 :30


12,000 

600 
 500 
 350


Timbedra 
 9,700 
 15 500 
 400 
 300
 
120,000 0 2
Koun 11,500
Tiotane 60050


12,000 

600 
 500 
 150
 

Kiffa 135,000 17,400 850 
 700
 
720350
Guerou0 7,400 18 300 500
700 
 200 
 :t'


70,000
 
)aghaia 
 7,300 
 350 
 300

M'Bout 200
7,100 27 1"
350
Kaedi 300
31,500 200
1,600 
 1,300 
 1,000
 

160,000
 

Bababe 5,200 
 250 
 200
Aleg 10,500 20 550 
150 H
 

650 


8 
350
HahtLar J9,800
M._ ar Liiar 

'8
8
230,000


Hederdra 
 4,600 
 250 
 200
Boutilimit ISO
12,200 
 20 
 600 
 500
Pono 
 400
30,300 
 1,500 
 1.2C0 
 900
 



TARGET rOP L4TIoN - ThOIUNIZATION 

(rounded)1985 Population Estimate
"i/N~evth
Region HC"I Cinic Total Urban Annual Population Incidence
Urban Center Region 1 Urbn orCC
for lPli
CG. DTP, Polio for
No. ae wCl foMeusHeleP Pregnant 1
JouenT3-24 


m-nths (5!) 9-24 months (6!) Tet. Toxoid (3!)


ii 7) Aijrar 
58,000
 

Atar 

22,000 
 38 
 1.100 


900 

S50
 

8) Nouadhjbou 

28,000
 

Nouadhibou 
 27,460 98 
 1,400 
 1,100 
 800

9) Tagant 70000
 

Tidjikja 
 13,000 
 19 
 650 
 500 
 400
 

1b0)Guidmaka 

90,000
 

Selibaby 
 7,900 9 
 400 
 300 
 250
11) Tirs Zemour 
 24,090
Zouerate 
 21,700 
 90 
 1,100 
 900 
 650
 
12) Inchiri 
 16,000 


.

Akjoujt 
 10,050 
 63 
 500 
 400 
 300
 

TOTAl. 

1,752,000 
 799,.50 
 46 
 40,100 
 32,200 
 24,050
 

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

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

c) Annual Rate of Increase 10Z
for Nouakchott: 
 from 82-89
 

for other urban areas: 7Z from 77-85
 

* The choicp of fixed centera was made on the bmmis of a total population of 7.000 pltus within
a 5 km radius, vith the exception of Babnbe, HnRhtar Lahjar,'and HVdrdrx. 



2. HOBILE TEAM IMUNIZATION TARCET POPULATION 

B. OBILEZ TEARS 

REGION PREFECTURE PROJECTED REGIONAL POPULATION ANNUAL POPULATION INCIDENCE 
in 1985 1935 

TmeTotal Rural 
Sedentary 

I Rural 
Sedentary 

3-24 months 9-24 months pregnant omeu 
(51) (4%) (32)
(I of rural sedentary population only) 

I) BELdh Charghi 148000 65000 441 3250 2600 1950 

2) Bodh Charbi 120000 58000" 48% 2900 2350 1750 

3) Asgaba 135000 85000 61Z 4250 3400 2550 

6) Corgnl 170000 127000 751 6350 5100 3800 

5) Brakna 160000 9000 62X 4950 3950 2?50 

6i Trarza 230000 97000 42% 4850 3900 2900 

7) Adrar 58000 24000 411 1200 950 700 

8) Nouadhibou 28000 1000 41 No mobile tenm 

9) Tagant 70000 28000 601 1600 1150 850 



I0) Cuidimaka 

90000 
 77000 
 851 
 3850 
 3100 
 2300
 

I) TirnI Zeg,-our 

24000 
 3000 
 171 


No mobile team
 

12) Inchiri 

16000 
 2000 
 132 


No mobile team
 

TOTAL 

1249000 
 666000 
 53%t/ 
 33000 
 26300 
 19750
 

1/ Thui in 38 
ot 1985 
 National Population total of 1.752,040 including NouAkchottpopulation of 503,000.
 



APPENDIX D
 

Lists of Requested Materials and Equipment for
 
the Government Well Construction Teams
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1 

ALEG well drilling Brigade
 

LISTE DU MTERIEL 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 

Peles 8 

1 tente 

boite pharmacie
 

Dynamite
 

Detonateur
 

6 iquipes = 6 x 10 = 60 personne
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BRIGADE TIDJIKJA
 

REMISE EN ETAT DU MATERIEL
 

1) MATERIEL ROULANT ET ENGIN
 

- Remise en 6tat du camion Berliet ............ 600,000 UM
 

- Remise en dtat de la Land Rover ............. 400,000
 

- Pi~ces ddtachies pour 2 compresseurs ......... 450,000
 

1I) MATERIEL DE FORAGE
 

- 3 marteaux perforateurs ..................... 450,000
 

- 3 marteaux piqueurs ........................ 300,000
 

- 4 poinpes air comprim6 ..................... 600,000
 

- 600 m de tuvaux A-C ........................ 200,000
 

- Materiel divers ( aiguilles etc) ....... 500,000
 

III) MATERIAUX
 

-
 1500 bg d'explosifs ....... I................. 1,000,000
 

- 6000 d6tonateurs ......................... 600,000
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DEMCTION DE L? HYLRAULIIQUE / /& 7 qE*,/ 7 

Service de i'Infrastructure iydraulique ~.~M
 

Bureau de 11 liydraulique Pastorale
 

-=LISTE DE I.ATF.RIEL PCUR BRIO~ja)ES 1IYP.AULIQUES -

Iouvant ^etre acquis sur rornds USAID
 

:Desionation des !-.ateriels g uantit~s 

:Ca,-icns 4x4 Iotour Dio&.ei, ciarcle util'Ie 8tonnez-tPCrtrurs de treu2a: 1Uns 

:TreUilS tLCajni ueZ:,Yor.Ce i rn12CC. kr-S ,h;7utcur --Cus flecie 3,7Ct
 
; ~tresjlon;LcLr die caxble enrotK-6e on 
 IC mL. = 151-0 r-I'lteur Diesel :12 Unt 

:Cair.ic-" citernes 4 x4,m.t-rC d-ies , capacit4 ECOU 1. 12. U,-: 

.2suleazu, de cab'-e d'acier 10i~r-crm.r.I, en rculeaux de 10m:3 Uni 

: Foreusf dt co..z,:~e1ee rcchOcce en ~'112et 2I 
* roucez en rc-.ary , pcur rec:r:a.e u ;rcfc.,de .:6 Ur.t 

Lcts d'LCUi4e--nt- comlets pour 100I rtreE7 pour forouse ci-de-suss 6 Un. 

Forcuse die recornnaissance 166 re,t:ype iv.arscp, jour reccaassrce 
* en rcta.tion et percu-sicn dans terraiin rcchoux :12 Unt 

?: Lots ccm'.lets dl6quipement pour fore,.se ci dessustpour 1CC rtctres 1 12 Un: 

Corprecscur- ii 1,istonsl~otcur Dies-el,d6bit 24CC 1.mn. 7/e kgz cn2:
 
cur ckid 


10
lUnt 

;Larteaux rerforateureq18 Ai2C I:Z,! ernmanchure 22 hiex 1GB8 mma tA air:
 
: co.mrirn6 ( pneumatique 
 ? 20 Ung 

S Fle-urets iLorocbloc pour marteaux perforateurG, ci-descus L = 80c mm~ 10CC "Ig 

: .:rteaux piqueurs, de 20 kLgs~pneun-ntiqtues (Aair coriprimA6) 20 "1 

: iZ;U4l11c8ur a-rtaux piqucurL ci de-sus :1000 "1 
t -)uadrincder avec deux tubez relj16c en Achelle.hzrut.cur Fous tete do I 

http:fore,.se
http:ueZ:,Yor.Ce


2'.
 

LISTE DE IATERIZLS POUVALT LRE ACIUIS 

Fonds USAID. (Suite) 

z Designation des matcriels i Quantit6s I 

I Palans A Cha1ne fcrce 5 Tonnes 50
3 unites:
 

Crochets de s~curit& pour levage 5 tonnes 3 30 

2 Tuyaux pour conduite air comprime & 8 kgs cm2 (Drilling) $ 19 mm t 1000 "metres 

£ Tuyaux pour pompes d'exhaure au diamitre de l'or-fice de refoulemcnts 3 
I des pompes pneumatiques i membr&ne cu palettes d~crites ci dessous : 12CC " 

Pompes a it 

: heure scus 25 mi;tres de colonne d'eau, 

P pneumratiques merhbrane ou palettes d6 15 M3 d'eau A l? z 
10 unit~s:
 

:isaccords excrens pcur tuyaux " -air corrir6 onm : 00 

: acccrds exprecs pour tu;yaux d'exnrure des ro~pes pneutatiques t 200 b I 

: Pour carrions pcrtreuils 4x4 Die!:el C.U. 8 tcnnes en lots 12 uhits: 

: Four cai,,icns 4 x citcrnes de "C2C 1.4 
if 12 

: Pour trueils a moteur Diesel,fcrce lcvage 1 brin = I ,2 Tonnes 12 " 3 

: Your fcreuse-. do reccnnaissance Izg'res ;;i lots pour rctary 6 z" 

: Pour fcreuse de reconnaissance legeres en lots pour percunsion, 

: rctatcn 12 " 

PFour cc!..reszeurL. A 1istons;i.,oteur Disel,d~bit 2400 l.rmn. A 7 kgs : 10 lots I 

: I-our iLarteaux rer'orateurs 18 ou 20 kqs pneumatiques lots : 20 " 

: Ptur uiarteaux p.queurs do "0 kes ,pncuraitiques lots 1 20 " 

: cur A rimb ra e ou palettes ,d6 1t 15 1'7.1ous 25 aCEr-otsE 10 , gs;cIes 

57- ~ ;cuakchott 4 Dcei:..hre ,9 



.R&?-U.ULIQUE ISLAMIQUE DE MAUMITANIE NOUAKCHOTT le, 14 Novembre 1963 
MIN1ISTEFRE D: L'HYDRAULIQUE ET DE L'EkNE--f-IE 

DIRECTIO-N DE L'HYDRAULIQQ;E 
9EtV ICE INF:?A3TRJCTUtRE JE L 'HY)JRAUL IDUE4 1./ t-.-

IUFREAU FORAGE 

D1,/83/027
 

:beliste de mat~rigl suite
 
Sproacsitiiin de 1'U3AID)
 

Le Chef du lureau Forage 

Monsieur le lirecteur, do 1'Hyalraulicque 
S/c du Chef de Service de 1'Irvfrastructure Hydraulique, 

Veuillez trouv~r ci-juint une liste de mat~rie1 de forage 
suite ' la prcipasition .!e 1JUA I:). 

Ii fl'e-st [339 saui-3Iita.Lloe d-! di\J,3rsjrjtr natre rnat-'riel, 

paur des raisans :le pi-!ces do maintenance, c'est Puurqum2. 
j ' ai prA-ci96 la marque 4 e la smndeuse vie reconnaissance ainsi 
qUe celle du compnresseur avec son --bit at sa pression fl~ces

saires f1as o'Jtis, fil. 3,t -Avii-rit qu Si le compresseur 
fle r~p'iijn pas aux c-!zcuAitqT 1ue n.nurs ~-ima-rl, ;I 
c3.ra sansa util it,-4 lrv.iLr 1- ban f'WflctiCoflfe3rji' do nos Oaitils 
de fhprai3). 

En ce qui concerne les autils curpl~mentaires i nos 
sandeuses, ceux-li deivent so trouver, puisqu'ilu r~pondent 
aux flormes am~ricaines. 

Le Chef du Bureau Fmraijpe 

Denis 'RISEMUR 
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LISTE DE KATERIEL
 

1 Sondeuse de reccnnaissance rotary - marteau fond do trou, marque "cyclone-drill 

Ingersoll Rand" mont6e sur camion tout terrain et entrain6e par uM moteur auxiliaire.
 

50 tiges 0 3". 

5 masses tigeS 3" '2 

1 pompe A boue Gardner-Denver 5 X 6 mont6e sur le camion 

I Compresseur mobile marque ingersoll/rand caract6ristique : 21m3 & 17 bars 

1 lot de r6ductions poor tiges, masses - tiges et tric~nes 

2 camions - citerne de 8000 litres
 

6Pi6ces d6taciicos pcrnettant 3 nnn es de fonctionncmont pour 

- moteur ca-ion porte-sonde
 

- rioteur a'iiaire e-trainrant la Sondeuse
 
- cempres~evr
 

- 'n.rti's rC!:ca.nic!cr et L'c"rauicCues de I:. soncleuso
 

- nort: c $- "*:-c9
- mote'X7 cv."'icr-citern 
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A NOS SO1NDEUSESOUTIIS CO1,TLE,1ZNTAIRES 

PEG API X 2 7/8 IF (FXF)2 REDUCTIONS 6 	 5/8 

5/8 REG API X 2 7/8 IF (,D(F)2 " 6 

API X 6 5/8 API (FXF)2 " 6 5/8 REG 


4 i 3 Y2 REG API X 2 7/8 IF (FXF)
 

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

2 " 3 1 2 IF X 2 7/8 IF (1=F) 

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

4 TETES DE LEVAGE 2 7/8 IF 

" 2 3/8 F E2 


6 5/8 PEG
2 

" 7 5/8 FXG2 

10 TRICONES 17" (tcrrain tendre) 

15"10 " 

8" %, (terrain dur)10 " 
" # 6" 3/4 " 

20 " 
I "6"1Y20 " 

"
"
0 4i Y/220 " 


-60



APPENDIX E
 

Description of Groundwater Aquifers Exerpted from Gannett
 
Fleming Corddry and Carpenter Report
 



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 OR3ATEL 
Societe Africaine d'Etudes Techniques (Dakar, Senegal) for the 
Organisation pour le Mise en Valeur du Fleuve Senegal (CMVS).
 
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.-i).
 

The aquifers in Mauritania have a wide range of characteristics.
 

The alluvial valley of the Senegal 
River is composed of unconsolidated 
deposits: whereas, the bedrock exposed near M'Bout is predominantly
 

granite and schist.
 

Senegal River Alluvium (1)
 

This uncinfined deposit is composed of sand, clay and gravel, and is
 
perrreable. Recharge of this general aquifer is from the river channel, 
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 shallcow (2-10 meters) and can be easily dug by hand. 
For bored wells, flows up to 30 cu m/hour with a two meter drawdown
 

are possible (BRGM, 1975).
 

Dune Sands (2)
 

Dune sands formd and transported by wind cover a large part of Mauritania.
 
They intrude into the Senegal River Basin near Kiffa. 
Potential water
 

Potential water yields var-y 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 fram the downstream 
reaches of the Senegal, River. The formation consists mostly of sand 
with some clay. Although tW aquifer thickness varies, it is typically 
about 100 to 200 meters thick (BI;M, 1975). The aquifer is 
unconfined or semiconfined depending on its relationship to clay layers. 
The average capacity is 30 cu m/day per n-ter of drawdown (BRIM, 1975), 
although it is reported that this value can vary widely. 

Eocene Limestone (4b) 

This Liconfined, discrntinuous aquifer is ccposed mostly of limestone 
and dolomite. The Continental Terminal 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 same 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 
som clay. There are also local minor deposits of limestone, and dolcmite. 
Water is usually found in small pockets of alluvium, shallo alternations 
and fractures. Tyoical flows are 0.5 to 2.0 cu m/day. 
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Precambrian (12) 

This bedrock formation is canposed predcminantly 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. 
Maoximum 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 (BPGM, 1975). 
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Groundwater Resources of the Senegal River Basin 
in Mauritania 

Map 
Number Aquifer Name 

Type of Area* Renewable Exploitable StorageFormation (Km2) Resources Resources Coefficien Drawdown
(103m3/Km2/yr (10 6m3/Km2) (10-2) J (i) 

1 Senegal River Alluvium Alluvium 1,530 0-25 0.05-0.10 1-2 5 
2 Dune Sands 
 Sand 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) Granite
 

Precambrian Schist
I12 
Schist/ 148,000 
 0-100
 

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

Note: No data of this type 
was found for aquifer 9a, limestone formation
 

Source: BRGM, 1976
 

http:0.40-0.90
http:0.17-0.37
http:0.05-0.10
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Fleuve River 
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t. lyul .. 

SITUATION DES NAPPES AQUIFERES 
LOCATION OF AQUIFERS 

AQUIFERE N' NOM TYPE DE FORMATI.J 
AQUIFER N* NAME TYPE OF FORttATIUNl 

Alluvions du fleuve Senegal Argile sobleuse 
Senegal river alluvium Sandy cloy 

Sables dunoires Sable 
Dune sands Sand 
Continental terminal Sable argileux
Continental te, minol Clayey sand 

0 

Formation del*eocene Colcoire 
Eocene formation Limestone 
Sables moestrichtiens Gres 
Moestrichtien sands Sandstone 

Morno calcoire gocne Morne,calcoire 
Eoceno miart and limestone Marl ,Iimestone 
Formation calcoire CalcoireLimestone formation Limestone 

Gris combrien Gris 
Cambrian sandstone Sandstone 

K 	 Socle cristallin Granite, schisl 
Pre-cambrian schist(Bedrock) Granite, schisl 

@' Sc hist combrien dleNora Dole rtes schls)
SCambrian Scthst of Nara Dolerites,schist 

B~oKEk®E/AB 
KIDINAR 
 oAE
 

BAFOULABE0 9 	 O0Uie 

0 XEIEBABAMAKO 
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APPENDIX F
 

Instructions for Making Water Filters
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APF~ovisioNEmE F£, "Au 

I'U13L)(c HEALTH ANNEX { ira'sah~ e -hrdCd bi 

U t Jt F \/AAT"E-R, t(L4E~ ceggu njaareenAi a )IAe. 
Eetu nde- bt .seymnrr-n da Kora

segguriaju n~dox bu Ru dr-fore 

prototype- ou ecisa( 	 cta ssi&catcon 

e X filk; rntato large

utAiisation courant.e 

la V.U1gar;aabIon de ce type die Altre. a d;-6uti- en M1aur tani*e- S la -suite d'une prernife're e.xpirie'nce. conduite

(? iaa2. dZMAnI& ViIlae Peul de K6diin~kax dan, I&rision de Rosso sur le fleuve. SinigaI. E~n 19133 Un 

progrimma de diffusion est raalssi dans. le cadre du projet PRO~iS conduiL par le.S seivices pubUcs ir2o

"AuWr de. Rossa -iou.I le. auspicei du eaouvarneur de. Rdgon et Avec- I'appui do. I'uIp.Ziccr. be son cSLE, 

I Institut. da-%Langue-s Nationaler ubIIlso- ces fi&as. dan.% son progrrnme- national d'aiphabeiLsation-

ENViRoNNEMENrT 

tr-A- de 16 V des MaurLanienc peu'sent dl±%pos.er d'eau saine. 30 % des. villges du pay~s n'ont pas de. 

pu Ls pratigiL at -%alirentant Soit dams Jai mares, soit. dams de-s puit. polluis. Les ntaepropagees 

pa~r e au sont le [rw-mi'r fateur dG. rnortattti t'n;nUie en Lno. rurle, un erant sur quatre. ^Aateint 

zc Sh pmminLra annie.. 

La ermte-ur inivitiable- de la r~aigsatbon des prograrmes de. pults et de- ;orage.. par a;leurs tri3 ccuteumr. 

!e-nd indi-spen3~A'De- Ia mnisa en place. rapide de 5olubmonz altar natlyez pour puri~er leau des. mares. de. 

S.u rtace. De. lu-S, on paut constater i Vaxpiriemc.. qlue- catte solution sirnple- de Ak~re cit.aisienI 

Pris. 4en 6%arge. au 6%ycau 41gos 

Le prinelpe ast ce.Iui du f~Itre A sa61 e A 4Iux rnont..t cornpit;F par 'intoduction du cIharbon d. 60,15 

dorL la tri huLe. eApiilaril-E enduL ur, eceIla-mt pe. P- bactie-s .L'..u 'int.rocuLe .au niveau 6a. 

calt ainso prograssvemarvL dabarassie de &&z impurwti en ren-ontant diu bas very eAhaut. 

L-wrm PLE 

(insLAILatiom dcriL&a. i-apro. est pr&icietent celle. quo 4onctionna depuis 13112. dams le. viliage.d.Wdl iniha 

-5a conceptionl 3'sL inspirie do. la lkJhe. GREIT Tr22 

COMOLI.MCNT D'iNFORMATiow 

- ouvarnanc. di. (a Rigon du TrAPIA B.P. 1 .O.SSO Ripubimque 13lamiqui. dL. M.aurikatIe.
 

-MInijLL"f do. VHydrAtiliq.a at do. Ilabitat LP.5 Nouakchott fipubiiqu. Xstamnue deaurtanie.
 

- libtds Lanogu&A Nationales 5P. £60 Nou*Ichot.
 

-PRoOS d.Od-valoppernent 2 r& d. R oIo - %ATrARA 23
Proj&Lei Int;& bp 


Umqi cLF , 1avenua. Albe-rt -Saraut Dalrar SOr
 

4 
-Jo.C~OnjUa PAr Alain H~alte~r pra . Lycie da Rto~si at .Serge heunynrd UNcws Poo 30010 Nairobi 

Lradui~a 	 em, hasssanya par Nagi Quid weddou tr~Aduc-teur au m~kH.. 

an pulhar par Aamadu Urnaa I'al chel divi.Lion Pulazr 'I VILN 

en Loonhnke. par Manmnadu ..Saamasa Cha; iliv;amion ..S*onflWE A' ILN -69
an wWo par Woaji Tunbo Che D&partemnenL DowimenI.Ationat PuWcalnnAVILtJ 

http:dl�%pos.er


rftater *1ei dim&Ason quani- oti iet rouver proX UM
 

,bidon&. fer 2.00 itre 1 2. re c7 ALtcvn i.000
 

Lue te 6 ..- Z ricupiation 
10flgueue locm 

rob;net + tube. Liali CV ID quanaille.. 400 

pt~nture. Anturou, lir- 2.g S.M.cA. ('4) 1.300 

LUyAU pimAtUIU& (raccorA 95 2-9quna~~re 

"~uvardje bois 9065 tnackand d&. LBO 

6ois~ 

cbquIllagL(ou 2 ravier) ce .5u M3 .- se-aux og

rih&rbo de- beis Morcaux 4cm Steux J-h&r :ofrmer& is~o 

igroa sabil-r~v 6 sCeuvc Iage_____ 

TOTAL MAT&ARifL 3~ 

I 53 Ibukht15~0 FK =1000 UtM us SUm 

paihUtrt. 

6id"hu~a ro'& anbrouiIla r'acd Louverde. Cooquilge chbr~er abI 
;oer +LubA. alimentAir soople. bos ou gravwa. d&ab4os 

200 I~tst% 

4& .46
 

2. 2. 1 2 

Mikbiel at MAtiraux 1 preparcr, poor labrication du M~Lre 

Id 'r-anur e~u 
m . p~mollu;-;e "aU 

propre. 

£.henA cli. V n~a 



materie.1 mies~arm eau &ail ULbeUI~ 
mateaupt-pre t;_ doit ii

do rebatd - ci'eau 	 St" 

3;L A I t 

C.deia g a tu .6..-.t. 

1.di&.oupe, le famd dle chaque bidon 2..4'ais -Soudar les deuxc tubes 3imples 

naerid. I craie. pou I&Acon d' 
utiliser )a pein~Lra, 

des ronda s ipace-s hL ahz.n 

n bubi~e. pas 
dit peindre

[lZraterfel 1 ou, imarreau I interieurp' 

sup les rondis, perme..x-
.3.Je Leftrnus Loui lei.
 

3 perc~e les fonds que tuas, di.oupa-s L.peids l';ntereur a- s 6idons, pour enmpe
ther la roulite. 

ave It %able. 

~ 	 caqu.ilage jus. 
quiC. quelI 

5.peinds les Z. ond~s que tuaf. perce-S eL 6.Iavea Ies maL~riaux dant tia vxarentpl~
I'~~les Lrou.& avac un patiL dou 	 tes 6idanx 
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