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current and potential problems (i.e. water logging, salination,

quality) and identify opportunities related to groundwater development

I. INTRODUCTION

A. Summary and Recommenoa~:v~P

USAID/Senegal recolmnends approval of a grant of $ 4.6 million from the

Sahel Development Appropriation to the "Organisation pour la Mise en Valeur

*du Fleuve Senegal" (OMVS), for a groundwater monitoring project

('10.625-0958).

The project will concentrate on the establishment of a network of

observation wells and piezometers, and will also include assistance for the

OMVS organizational and institutional builoLng capability. The project WLli

emphasize the creation of an institutional structure capable of implementing----.a basin-wid~ groun~water field study and will include the trainin&--Qf OMVS

Member States nati.onals. These nationals W1U staif r:ne Oi'fli5 Grounciwar:er

<;. Unit and the hydrological services of the OMVS Member States, to monitor

the effects of groundwater development and other hydraulic management

activities involving the aquifer systems. In addition, the data collected

~
// wh?\.e utilized by other agricultural development pr~ts suc~ne
~nanced Integrated Developm~nt and the Agrlcultural._~~searchII Projects .

.....-------_..

B. Project Goals, Purpose and Objectives

The overall goal of the Groundwater Monitoring Project is to increase

incqmes and food production in the Senegal River Basin. A sub-goal is to

cution of projects in the OMVS Basin development plan, namely,

power generation~ ports and

o this end, the purpose of the project will be to

pc:r::lhlic:h ~,., pffprrivp mnn;rnri"p ::mn p::lrlv lJ::trn;np ,:::y,:;tf'm whirh idl?ntifies

I
and lnanagement and to Jistribute infonilation to Member States.

* River Basin Development Organization.
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The Groundwater Monitoring Project encompasses the following elAments:

1. Overall institutional development assistance to the OMVS and Member-

States to develop their C.''l]''abilities in ground,,,ater monitoring and management

planning;

') ~rlf'rifir ",hnrt-:lnr! mprlillm-tprm ;Jssist-nn,l" to help the hydrogl"(")]nglC<11

serv~ces of the OMVS to establish a groundwater management system 1n the

Senegal River Basin;

3. Establishment of a network of observation wells and piezometers

to monitor the effects of dam construction and irrigation development on the

recharge and water quality of aquifers and drainage systems; and,

4. Provision of human and material resources to the UMV~ and

Member States for a continuation and expansion of their capabilities for

groundwater monitoring and management planning.

The project's objectives will be attained through the provision ot

qU<lntitative data required for evaluation and exploitation of tl1l' groundwater

systems. AID will finance materials, v8hicles, expatriate technical assist~nce

and a portion of operating costs, and I'(lnstrllctllln of piezometers. Long-term

training in the US , third country tr3ining as well as on-the-job training

on the aspects of groundwater hydrology will be gained by the Member-States'

personnel participating in the work.

II. PROGRAM FACTORS

fT"'.~. ~., ._1._ 1 ].~ ..•• _.~ __ u •

.... "J..Lc ..... "\.. ... u",",-u ~v"-uu oJ
._~_.,~r: .1 ·l... "" ,.... ,.... ..... ~,Y'.'11 ~~ " t'~,,,',.....,....1, -Fro,.... t-1,1"") r.'l-("\11",rll.'f::lt-0r
1'" ~ '- " -. 0 ..-··............... '- .• - - .. -"- - -

Monitoring Project. Ihey are (he " lJNV::> uata and In::>tiLuL.lulIal D~Vel-'-'llllL<;-L1t

Strategy Statement \vithin the context of the CILSS and Club du Sahel.
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Each of these statements 1S outlined below so that the relationship

between the proj eet, r:he ()Lory::; <.t ..~ USAID planning C;1n be seen.

A. OMVS Dala and lllslilutiollal D~vclupmenl l'rut~~j:_

The OMVS Data and Institutional Development Project (625-0620)

was approved ia 1977 with thrEe subprojects : Institutia~21 Deve10rment,

Water Data Collection, and Basin Survey and Mapping. At that time only the

Basin Survey and Mapping sub-project was submitted for funding. Groundwater

resources were studied in a series of USAID-financed reports, but a

sub-project was not then developed. Further study and recommendations of an

October 1979 report by George C. Taylor, Jr.,of CH2M Hill International

(attached as Annex G) reviewed the needs and requirements for this project.

The DID project structure highlights that existing data on the occurence

and quality of groundwater are adequate for the purpose of siting wells

for relatively small-scale developments for stock, domestic and public

supplies. However, the data are i~Ldequate for the purpose of evaluating water

management practices or for planning large scale development ~ur irrigatiun

supply. especially with respect to the Maestrichtian artesian aquifer which

probably is the only potential regional source of groundwater supply

for'irrigation in the Basin. Lacking are data on the hydrodynamic relationships

between the Maestrichtian aquifer, and under aquifers in the Senegal

River. These data are required to evaluate wat.~r IllduBgement practices and

to determine the development potential of the Maestrichtian aquifer under

Q1tterent modes ot development 01 trle lana ami WdL.~L

Senegal River Basin:

,. .,
J..t::~UU.L'-C~ VL '-l.l~
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T_ +-1-.. ,...,... .......
.1,..) I Lit '_".'j I ~y J

throughout its area of occurrence in the Senegal Basin. But the area of

immediate interest is th!.; reach of the Seneg.J.l River 1,'.:111ey bet,vee:. ~1ati1m

and Bogh~. This reach probably is the principnl source of natural recharge

to the Maestrichtian aquifer; it also will contain several large irrigation

dEvelopments \\'hich may producL illarked c:h,:mges in the t:rollndw.1ter regIme;

and regardless of other considerations i.t probably will be the scene of

rather extensive groundwater development to supply the growing demands for

public and industrial supplies which will arise as a result of the

irrigation activities.

In sum, the DID project views the groundwater monitoring activities as

complementary elements in the development of the basin. In addition, it

identifies the need fnr sub-rrojecrs t n bp mnrp TPspnnsivp tn existing data.

This element it> directly addressed by the project through the establishment

of a central locale for groundwater-related data and institutional assistance

a the ONVS.

The OMVS has four broad objectives which are :
.J

B. OMVS Indicative Program for Hydroagricultural Development of the

Senegal River Basin

t-", "'rr,,\,,; ~(10 '1T"\,-l ~,.."n.,-nut:\ i T',-"rH1'lI::\ f",,.~--r--.'.-_. __ .. --.....4~ ,0 o. '0 ••
numher of inh:'lbit.ants

in the basin and in neighhl1r1ng regions;

2. to establish a more stable balance between the human population

and the environment;



3. to make the economics of the three States less vulnerable to

climatic and ~x.t~rncd IdcLur::;; dud,

4. to accelerate the economic development of the three States

through inter-State cooperation.

In the basin, these objectives are being reached through the afore-

mention ich includes the con::;tructiun of :

"'. M<:>n::l,..,r",l i n"m -- ;l m'11 tipurpn<;p llnc;rrf''''lm resprvoir of 11 billion-- .....cubic meters capacity, fur irrigation of some 255,000 hectares plus hydroelectric

power and riverine navigation, based a a regulated flow of 30Om3/ sec

dO\Ynstream from Kaves. Mali. Although Manantali will reduce flood peaks III

most years, it cannot provide sufficient reduction of the highest probable

flood peaks to eliminate unplanned flooding completely. The sturage

effect of Manantali on the HafingRiver will be partly offset by constrictions

of the floodplain due to road. levee and other construction. The flows of

the Bakoye and Faleme will remain unchanged.

b. Diamo D<lm -- a L.)\-J h:~rrae" to prev"nt salt water intrusion and pennit

i rigaiio of some 55,000 hectare::;. Until upstream storage is provided

by } nant Ii, Diama Reservuir levels will fluctuate seasonally

between a and 1.5 meters above sea level as its far more modest projected

storage capacity of 250 million cubic meters is used to meet irrigation

requirements in the Delta. After Manantall beglns operation, viama wiii be

operated at a nPRrly constRnt wRtpr level of 1.5 meters to facilitate river

navigation.
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As a result of the dam construction, flood recession agriculture which

provicl<.:s a 11l:lrginal CXiSll!llcV for a populatiun of about 4UO,000 living

along the river banks will change. Changes in this type of cultivation are

expected as a result of the water-flow control proposed by the OMVS. The

O~WS plan for the operation of Manantali Dillil provides for an artificial

flood of 2,500 cubic meters/second to be provided during the August-Septembe~

period for a transition period estimated at seven years (the duration in

years is still under consideration and discussion). The purpose of this

recess~on agriculture into intensive irrigated agriculture. During the

transitional period recession agriculture should have a more predictable

..... " ......... -

Recession agriculture will be reduced as irrigated areas are

developed but will not be eliminated by Manantali operation. The Bakoye

of the flow volume. Only when other upstream storage sites are ultimately

developed will recession agriculture disappear. \fhen this happens, nearly

400,000 hecLdces coulJ he irl.-iga.ted in lhL: bas~n.

Once the artificial flood rcleat:>e program has been tenllinated, overbank

flooding In m;1l1Y "rctls ".. ill b(~ reduced or eliminated, which r;J.ises the

question of whether recharge of aquifers may be adversely affected. This

problem as well as the problem of drainage, will be investigated by the

pro;ect.
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c. AID Regional Development Strategy Statement

The AID Regional Vevelopment SLralegy Slalelllent (RDSS) endorse" ... m.:

project approach, stating that AID will give high priority to the

development of i~a§[S!..agricul ture and to river basin planning and

feasibility studies necessary for future projects. The RDSS further

emphasizes a regional approach to river basin development and expresses

AID's desire to assist international organizations like the OMVS in formulating

_.p~i_T:1um stl:":::~c~i"s ~('~ y-,,!pr ",<,,,in dp"",lnpment. The fOl1T1ulation of optimum

and basin development requires that data be compiled and analyzed by the

project on aquifer hydraulics, groundwater flow, recharge, water quality

~!!d ':'h?~~pc: ln t-hp<:p TPC:1J1 tinQ from development.

As an institution-building effort, the present project will strengthen

the capacity of the OMVS and Member States to monitor and manage groundwaLer

dcvclcp~c~t. It will di~ectly ~ffprt OMVS ~nd Member States officials as

beneficiaries. The ultimate beneficiaries of this increased institutional

capability will be approximately 2.0 million residents of the Senegal River

Basin. These benefi ts will derive frc111l bettt~r develupment planning and

management of groundwater resources by the OMVS and Meulber States.

D. Relation to Other Projects

a) USAID Funded Projects

In addition, AID is funding through OMVS the Agr1cultural Kesearcn

Project (625-0957). This project will assist the OMVS in carrying out

improved crop research and adaptive agriculture programs by trained

agriculture and extension personnel and by upgrading research centers 1n

.'
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included funding of the Environmental Assessment Project 1j (625-0617) which

eV21uat~d the ~nvironment~l rffr~ts to the cver~ll Senegal River RAsin

Development Plan, and funding for a UNDP-sponsored socio-economic study.

Future assistance to the OMVS is expected to include an Integrated

Development Project (625-0621), now in the final stages of deslgn. As of July

1981, there exisleJ a total of 29,700 hcctar~s of irrignted perimeters in

the Senegal River Basin. By country, this aggregate consisted of 24,500 hectares

in Senegal, 4,900 hectares in Mauritania and 280 hectares in Mali. The OMVS

plan for irrigation perimeter development as presented in the 11 Indicative

Programme for Hydro-Agri eu 1 tura 1 Development of the Senegal River Basin, 1981-

1990" sets as a goal the development of an additional 41,000 hectares by 1990.

The rate of development is estimated at 3,500 hectares/year in the beginning

of the planning period; incre3sing to a 5,100 hectares/year later.

The IDP's contribution towards development of irrigated perimeters will

consist of the upgrading of approximately 703 hectares of existing perimeters

and the construction of 2,120 hectares ()f nEW small perimeters, 1, 663 hectLlres

In addition, the project will fund Feasibility Studies for an additional

15,000 hectares. Other new agricultural development activities include the

development of 2,250 additional h~ctares of largu perimeters in the Delta

1/ This project addressed the problems of salinGt;~n, changes in quantltles
of groundwater for r",charb'- L"'': ~~ __ of pesticides .:tnn fcrtilizprs. The "Plan of
Ac.tion" recommended the establishment of a grounuwdLt:'l lIlUUli..uLixll?, pr0gi:"'::';;;

along with piezometer construction as a means of mitigating detriulental
groundwater impacts. Additional discussion is tound U!I \-l~b(;'-- ,= dnd 19.
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Region to be operatio~al by 1984. This will include 750 hectares ~n Debi-Tiguet

North; and 720 hectares ~n Ndombothiago. Renovation of some large perimeters

will be accomplished in Dagana, Niilnga and Boundoum. In the upper basin,

irrigated perimeters are being studied in T~r6kolci and Lake Magui Valleys,

JO,OOO hectares, and 1n the Karakaro and falcme areas; as well as the tiatoulabe-

Kita plains, 20,000 h~ctares.

The Groundwater Monitoring Project will complement the Integrated

Development Project as well as other U.S -funded OMVS projects, such as the

Agricultural Research II and the Basin Survey and Mapping Projects, by

providing decision makers with vital information on existing and potential

drainage and salinity problems affecting the design and location of irrigation

projects and also, potentials for supplemental irrigation from groundw?ter.

In addition, this project will also use data collected by the AGHRYMET

project which is being implemented by CILSS.

In Mauritania, both the national components of the Groundwater

Monit~ring Project and AGHRYMET will be under the auspices of the Division

of Hydraulics. According to the Director of the Division of Hydraulics,

he nlans to closely coordinate the activities beinQ carried out under the

,
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Groundwater Monitoring Project with those of AGHRYMET. The AGHR¥MET Project

is assisting in developing an agrometeorological and hydrological

forecasting capability in order to establish a water resource data collection

and processing network. Given the similar nature and common objective of

those t';.,'o proj2cts, th.::. ~ircctor contemplates t:':v~l\tually linking the activll:~es

of the Groundwater Monitoring and AGHRYMET Projects into one operation to be

called National Agro-Mcteorological Servic.es.

c) CILSS and the Club du Sahel

This project supports AID regional objectives within the context of

CILSS and the CLub du Sahel. The CILSS/Club Strategy emphasizes the quick

execution of feasibility and planning studies so that large multi-purpose

projects can begin in the mid to late 1980's. By establishing a system of

groundwater monitoring, analysis and management planning, this project will

assist in the development of a hydrological information and institutional.

base necessary [or proper development anJ utilization of th~ water resources

. in the Senegal River Basin. This informAtion will identify actual and

potential hazards in and near irrigated lands. making possible better

drainage design, will identify any deterioration of water quality in existing

domestic and livestock wells that may result from irrigation development,

and will define relationships of river recharge to changes in aquifer

storage in areas considered most critical by Member States and OMVS.

(See figure 1 for the area to be covered by the project). The project ~s

Lt=t:nnl.CallY ieasiOle ana approprlate as presented.



III. PROJECT DESCRIPTION

A. Overview

The Senegal River, 1800 k~ long, is one of the major rivers of West

Africa, draining an area of approximately 300,000 km2 • Its major tLibutaries

are the Bakoye , Bafing and Faleme Rivers. This area contains the principal

land and water resources of the Sahel and has been an important concern of

the Member States of the O~NS, namely Senegal, Mali and Mauritania.

B. Groundwater Occurence

The groundwater resources of various parts of the basin have been

investigated by several parties. A bibliography of the most pertinent studies

~s attached as Annex 1. Most of these studies mere:iy iIlve::;LigaLt:~<.i Lilt:

~ existence of groundwater and its availability for villages, livestock and

public water supply. Most of these studies have had limited, short-term

objectives, with little attention given to the training of groundwater

specialists and technicians who are nationals of the three Member States.

Of all the studies reviewed, that of ILLy (1973),1/ sponsored by mNS/FAO,

most pertinently described the hydrodynamic relationships among the river,

its contiguous alluvial aquifer, and the underlying regional aquifers. The

principal conclusions were that:

1. the river and its contiguous alluvial aquifer form a line source

of recharge for deeper region8.1 8.quifpr~ in thp Continental Terminal, Eocene,

and Maestrichtian formations underlying the western parts of the Senegal

1/ ILLy, P., ~tu~e Hydrogeologique de la Vallee du Fleuve Senegal.
1 parts, OMVShi\u t"tudC' hydroagricolc, FAO, RAF/65/061, 1973.



2. the alluvial aquifer is alternatively recharged by the river

during floods dnd depleted JULl.ng Lht: c.lry tit:d:jl>l1 tllereby ::;usLa.lning mo::;L

of the base flows of the r1ver below Bakel; and,

3. hydrogeologic conditions are favorable for the development of

groundwater for irrigation in the Matam-Boghe sector of the valley, but

additional investigations, including exploratory drilling and aquifer

testing, are needed to determine the limits of such development.

The ILLy study recommended continuing monitoring of water level and

water quality in the piezometers constructed for his investigation and

the establishment of a pi10t ~roundwater irrigation pro;ect in the Matam-

Boghe sector. ~lile water level and water quality obsel~ations were continued

by the OMVS during 1973-74, they were subsequently discontinued due to the

lack of operating funds, personnel and vehiCles. The pilot project recommended

LJy ii.Ly was not impll:meuLed. possibly hecf!use it was considered premr1ture 1n

view of OMVS emphasis at that time on surface-water development.

Another OHVS/FAO sponsored study by Audibert (1970)1/ cC'!1centrated on

the Senegal River Delta. This study concluded:

1. virtually all the aquifers beneath the delta and extending

upstream as far as Pador contain saline or brackish groundwater;

2. the groundwater beneath most of the delta 1S highly saline

and present at a depth less than 3 meters; and,

1/ Audibert, M., Del ta du Fleuve sen£gEl.l_~t~9~~J:drogeola_g~.9u_e_,
4 parts, OMVS/FAO Ftl1df' hydroClgr;colp dll HRc;~;n dll Flpuvp SpnpgRl.

Projet ~1AR/REG 61.1970.
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3. deep drainage systems would be required within irngated

perimeters ~n order to control w:lter-logging and soil salination.

Audibert a1<:o advised that monitoring groundwater quantity :1nd quality

is needed as part of water management in irrigated perimeters as lack of

this knowledge could threaten the entire investment.

The installation of an observation well network in the r~ver valley

USAID by the US Bureau of Re.clamation '/. Thi:; network was recommended to

monitor the response of the water table to changes in the river regime,

location, and specification of observation wells were not detailed, nor were

the aquifers to be monitored, nor the costs.

Th~ lack of graundw~tcr dnt~ ~~d of kno~~ledge of th~ rprhArge ~haracte-

ristics has deterred at least one potential project. This was the Bechtel

proposal for the development of groundwater to irrigate 2,800 hectares

of sandy "dieri" land::; fur vo.::";lO'lilble. production.:lt Mat8m2/.

1/ US Bureau of Reclamation, Senegal River Basin - Preliminary Basic Data

and Examination_~?~S~cstcd Study Program, 1976. - USAID Report.

2/ Bechtel Overseas Corp., Dev~lopment of Irrigated Agriculture at M~tam,

Senega1. Feasihility ~tudy, USAID report, 1976.
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Greenman presented a proposal for a basin-wide program of groundwater

cL'1.t.:l callcctic!1 ~'lr'~d :!~~~1y~j:: th2t includ,?ri rr~;n;n!: And institllt'ional

development components for OMVS. He proposed a first phase, one-year

effort to identify requirements for data collection, program formulation, anci

institutional development, then a long-term second phase of technical

assistance 1/.

Further study of groundwater was conducted during 1977-78 as part of

a USAID-financed series of studies by Gannett Fleming Corddry and Carpenter.

This effort concluded:

1. groundwater levels and saline water from the shallow aquifer will

tend to rise around the impoundment created by the Diama Dam in the Senegal

Delta;

2. water-logging and sAlinity are likely to develop in irrigated

peri!TIl?t",r~ IInlpc;c; there is adequate water management;

3. the potability of the shallow groundwater tapped by village and

livestock wells could be adversely affected by increasing use of fertilizers

and pesticides; and,

4. rcgul aticr:. C~.~

somewhat reduce the periodic recharge to groundwater ~n the alluvial and

•
regional aquifers.

strongly recommended a program to monitor groundwater levels and water

quality. This conclusion was supported and further developed by the Taylor report.

1/
Cr22r:::-:~:-:., !::,.\..1. ,"')!'''I'''c''l r-I"I ;·'<:",,,mhlp ?rn'ln(h"i1tpr data 10 the Senegal
River Basin;' USAID/OMVS, Dakar, 1977.
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C. Project Components

1. Goals

The project a~ms to establish within the OMVS a system for monitoring

and investigating potent j a1 ;;r.ounc!w<1t(·r problems reI aU~d to irrigation

'--------.-
development and to the construction of the lJiamCi and Manantali dams. The-----

a. recharge-discharge relationships of the Senegal River,

its valley aquifer and contiguous regional aquifers;

b. changes in groundwater regime caused by the construCt10n

of the Diama and Manantali dams and the resulting alterations of the flow

regimes of the river;

c. irrigation development potent1al trom grounowater 1n tne

Matam-Boghe sector;

d. water quality in domestic and livestock wells resulting

from changes in river flow, irrigation and use of fertilizers, pesticides

and other materials; and,

e. groundwater dynamics, including water-logging and salination,

1n and around irrigated perimeters.

2. ~mplementation

The project will be carried out over a four-year period to accumulate

significant observational data for interpretative analysis, and to establish

tIle OIYlVS irlstitutiorlal capubilitics gi'v"cn personnel and funding constraints

of the techniC',,1 .1p,cncics of the Hember States and of the O!"NS. By the end

a. a groundwater monitoring system, includ.i.ll~ a netw0rk of

observation wells and piezometers:
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b. trained OMVS and Member State staff for water data

cul.l.c.:cliun atlu manag8mo::nt pl.:mning; and,

c. a capability for groundwater data compilation and analysis.

D. Management and Operational Procedures

The project will be directed and managed by a central hydrologic/

hydrogeologic office to be established Ln OMVS aL sdiol-Loui~, Sen~~al.

The cer.~ 11 office staff will consist of:

1. the OMVS Chief of Project;

2. Deputy Project Chief;

3. an Administrative/Finance Of[ic~r;

4. an Hydrologist in charge of data compilation and analysis

and training;

5. an Hydrologist or Engineer Ln charge of s~cL0r operatio~s;

7. two draftsmen;

8. three secretaries;

9. a tr.:lOslator;

10. Rn Rccountant; and,

11. three chauffeurs/mechanics.

The three Sector Chiefs, designated by their parent national agenc~es,

wi!! be trained anci oriented in tile cCIILrdl u.l!:.i.c~ dllU
. .
Llltll,

.
WL.l.t::U l...LeJ..u

activities begin, move to sector headquarters in Saint-Louis, Kaedi,and

Manantali.
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The three Sector Chiefs \"ill implement and supenrisc. the field

activities of the construction nnd/or sunrevin~ crews and wil.l. monitor the

work of the well obsenrer crews .These crews will be comprised of national

agency employees of Senegal, Mali and Mauritanj~. (The administrative

structure and project implementation are discussed in detail in Section IV C,

!!Institutional Analysis", and Section VI "Implementation Plan··). To achi~ve

these results, the project includes financing for technical assistance,

training, equipment, construction, and operating support. The OMVS will

supervise the project and field operations with its central staff, but most

of the data collection will'be through national agencies of the Member States.

The OMVS will, therefore, assume responsibility for filling the professional f

administrative and support positions required for the central office and

for overseeing project implementation.

More specifically, implementation of the project involves' technical

assistance, commodities, construction, and operating support. The proposed

technical assistance is for a total of 94 person-months. This inL:udes one

long-term Depu ty Proj ec t Chid \\,j th expert i se in groundwater hydrology and

monitoring t~~('hnolo~y who will 1w ."lssign(>.d to the project for 36 months.

The Deputy Project Ch.i.vf wllJ. work directJy \.;iLh the Project Chief in

Sairit-Louis, beginning late in the first year of the project to assist the

Project Chief in developing field methodology, procurement of commodities,

training of field personnel. and in setting up a central system for data

collection, compilation and analysis.

or short-tcull lL:cl1ui l'Cil ,b~.i:,LC1ncl.' wi 11 he- 1'" :-':,:;j for water budget and
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salt balance analysis, water quality analysis, and groundwater modeling.

This technical assistance is to be provided by the US Geological Survey

under a PASA1/.

Further, AID will finance the services of an Administrative/Finance

Officer for a total of 45 months. (see Annex B-4 for a detailed description

of his/her duties).

Commodities to be financed by this project include technical equipment,

office equipment, materials and vehicles. The technical equipment includes

",1",,,rr;,, TJ.<It"pr-lp"pl t"<l~P~: ~tppl tapes, s!,<'rific. conductivity meters.

surveyor levels, water-level recorders, hand augers, power augers, pipe

cutters, and miscellaneous hand tools. The office materials includes desks,

tables, chairs, typewriters and other items. The materials include the pipe,

gravel, cement, etc.) need~d f0T ~0nstTu"rin~ rhp pip7nmprprs and wells.

Construction of the piezometers along th0 proposed 10 lines ~n

Senegal and :1auritania is (,J lJl' done under ],)(':)] contr~~ct.

1! In the ('V('Dr rh.'1t the liS Geolngical Survpy i" lmahle to fie] d a qual ified

hydrologist, AID will seek the services of this professional via an

institution~l ccntr3ct.
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The construction of shallow (less than 5 meters deep) piezometers

and intermediate (5 Lo .10 llll'lvrs) pipzollll'! ers In and around the irrizntcd

perimeters will be done using hnnd and truck-mounted power .1Ilgers, respectively,

by tenms working under the supervision of the Saint-Louis ann Kaedi Project

Sector Chiefs. In Mali where virtually all piezometers must be constructed

in hard consolidated rocks to depths aver:lging 6Om, the Malian Directorate

of Hydraulics and Energy will provide special drilling equipment with trained

drilling crews on a direct cost reimbursement basis. The sites for the

piezometers will be chosen on the basis of antecedent photogeologic analyses

ana geopnysicai surveys oy tra~ned Mal~an personnel.

Operating costs to be funded by the project include administrative

support for OMVS headquarters, salaries for short-term employees at

Saint-Louis office, gasoline and maIntenance for vehicles, and travel expenses

for implementation supervision. The OMVS Member States will gradually assume

the burden of recurrent costs. Recurrent costs, however, will be handled directly

by the Member States.

The training proposed under this project will include:

1. long-term and on-the-job practi~al trai~ing fer sectcr31 teams;

2. training of OMVS central staff personnel in hydrogeological

rnmnil::>tinn ::>nd

assisted by the Deputy Project Chief; amI,
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3.a. USAID/RBDO will issue PIO/Ps for long and short-term participants

',;IIlO ~;Iill bE: p12ced at US institucions by ehc Office of inLertlaClulldl Tr.'<:;.llll.Llg

(5 & T/IT).

b. cand idates for trai.ning wi 11 ue nominated by the Ol'NS for each

Member State <lnd jointly Sd"Cll~d by the respective USL\lDs, the OMVS and REDO.

A training program for each candidate will be propu:;co oy Lilt uS Gtulog.i.Ldl

Survey and approved by USAID and will include on-site research for the degree

program. Candidates will be selected among hydrology service personnel of the

three participating countries;

c. an English language program will be coordinated by ICA/Senegal

for training of US degree students; and

d. all candidates will be placed 1n an institution selected on the

basis of criteria defined by AID for institutional degree training programs.

Training at the university level will provide OMVS with the necessary-l

staff to take over project functions after AID's assistance 15 te1~inated.

This will also insure continuation of project activities at improved level of

competence. This training will address all aspects of project methodology and

imp]~rnent~tinn nprPAARry to institutionalize and continue the groundwater

monitoring project, and therefore, cover a broad range of activities from

hydrological data analysis to the care and maintenance of technical and field

equipment.

The project 1S an institution-building activity which will have no

direct impact on the social structure ot th~ Senegal K.LVto:l pupu.LaL.LUll.
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analysis (See Sections IV.B and IV.~). Th~ proposed research activities may

affect the physical appearance of the locality; however. it will not have a

signifi.cant effect on the environment as a resll1t of it,.,; Jimitc'd SC\1PC".

c:..lrefully controlled nature and c1fective monitllri1l1'. sysll'llI. The .Inili.il

Environment Examination reconunends a negative determillo3tion and details of that

examination are attached as Annex F.

All procurement at drilling and mon1tuL~ng equipment has been distriuuteo

between procurement from Code 000 (US only) and waivers for shelf-item

procurement (Code 935). A waiver for vehicle procurement is listed under

. ~ "..... . •. . ,t... 1 . . • • .... ~ . '" • .,.. . '

,-,.1111\:.II. 1:0, l'LUl,;Ult::lllt::lIL L~oL • LUl,;dl l,;VULL<il:L.LUl!/, WL.L.L ut: UL.LL.1.:l.t:U !.UL l:VUOLLUl,;L1.VU

of some 200 piezometers and 10 observation boreholes. In accordance with

Handbook 11, Section 2.2.5.2.e, the use of a local firm is permitted since:

1) the estimated cost of construction services is less than $ 5 million.

2) no uS £inn~ widl tilt.: ["\;~quirt.:J capabilities are op~rating in the host

countries and 3) the locally based companies have been doing business in the host

country on a continuing basis for more than three years prior to the issuance

date of invitations for bids or requests for proposals.

As a Condition Precedent to the disbursement of project funds, the OMVS

will establish the Hydrology and Groundwater Monitoring Unit at Saint-Louis.

The establishment of tilis unit will require the appointment of a Project Chief

and central office administrative personnel. The Project Chief and the

technical sunnorting staff will be aooointed orior to the di.sbu.I"sement of any

project funds and the Sector Chiefs will be appointed prior to disbursement

of the second tranche of project funding for training, field operations,
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and construction. The tenus 01 I J.nanCllli~ LII~ l:usls liL cectdil1

p'::i:"6of.no:::l Ly ;>ieluLJeL ::'l.<.ll.",S' lWL1<.Jl1al Serv.lC"'S tu work under the Sector Chiefs

shall be governed by a written agreement b~tween the OMVS and ~ach participating

Memher State. Th(' flJr1cti ons :mc! '_oordination uf these per~or~nel arc discussed

in the "Institllrjnnal An.11ysis" and "llllp]\'m':lltaLiun Plan", Svctions IV.C ,!nd

VI. Total. fundi ng of ~ 4. I, Illi J I il)ll I S rl'lflll'~:t I,d lor th i~; prllj el' r over a fou r-year

life uf project. Project: illlpll'mentatiL)Jl OVlco'r L1lis pl:riod WllJ follow the general

1>1 ...,~ •
J -~ •.

of $ 1.0 million 1S requested with approvdl of this Project Paper.

I "v • PROJECT ANALYSES

A. Technical Analysi~

The technical feasibility of this project was analyzed by George C. Taylor,Jr.,

of CH.2M-Hill Internation:ll in an October 1979 report, "USAID Ground\"<1ter

[oI;jna~·ement. PI ;lI1n i n~", ,1 f' I,' ; 'r T" rI r
- - - • i.I" .....

........... r. ~ r.,., t
l' .. ~".J - '- ...

is based on the soundnvss ~ln<11 ysis comp] C't ed by the consul U1nt, .:md thL'

design team considers that t.ht projf'ct is f",lSiblc ,lOd \"ill ~l·ltieve the

lntend(;,d lwtput.

To date, W.:1tcr muni toring Ln t.lle Sl'llq\nl Hive!" B;lsin has [)ccn virt\l;1Lly

nil. Hence, water-logging anu salin.1tion prob1Ptlls have surfaceu in several areas

1n the valley. l'ropospd inv0stmpnts from th ..., \"orld Bank, FED 3nu USAID amount

to several millions of dollars for diked irrigated perimeters in the Senegal

River Rasin. These investm('nts, if '-"'.11 iZl'd, m.3Y be j(,op3rdi:~ed in the
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1. t'ropusel! Udl:3 Luli,,-.:Liull <.lllli ;·julliLurilll;i i'l-U p lcllU

Over a four-year term the project will establish a system of data

collection LO nlLlnlLur dnd .i[lVL·SLigdl.. .. ~ 1,.';.... i :Jll.11b dllU iJuLl.,;ui.. j,u1 pruL1L:ii,~ ~,i

groundwater development and numogemcnt. This system \"ill address several

problems:

a. recharge-discharge rcliltionships of the Senegal River

and its aquifers;

c. development putential lIl" groundVJ.:ttl'r fer supplemental

irrigation in the Mat.:tm-Boghc sector;

d. watpr oualitv in domestic anJ livestock wells resulting from

.changes in river flow, irrigation and use of fertilizers. pl,,,t il' ldl.!S ilnd "t :1(.'r

materials; and,

Thp r()1Ir-yp,gr li fe of proj eet wi II perml t ll.me tue training and

institution-building within O~WS and allow enough time to accumulate a volume

of statistically significant hydrologic data. The project takes into account

and Lhl: OMVS, hy .:llluwing [or ltlll!',-tl'nU :ll1d on-tl1L'-jub tr:lining :111<1 for thvir

take-over of projt~ct support cnsts. TIll' OHVS DirectocJtv of Kegional Infr.:lstructure

will be responsible for staffing most of the professional and administrative

support positions called for in the project. For these positions, adequate

skills are available in the technical agencies ot the !'1ember ~tates ana ~n tne

OMVS and advanced training is propnsed fnr higher level technicians, to

insure proper follow-up.
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2. Tcchnical Assistance

Contractual technical ~ssistance for a total of 4Y person-months will

he provi.ded to ,1ssist in on-th0-job training ill d<'v('lopin)', the' final impll'.';;I['l1-

tation and munitoring stratq;.les, and ill s!1I'('i:Jli7,('cI studies OL wate>r (!U<.liICY,

salt balance analyses, water budgets and groundwater modeling. One lonz-term

Depucy Projecc Cilief with expertise in general hydrology and groundwater

monitoring \o:i11 \vork ,1 !:[}t:ll of 1£> months on tl1" flr(Jj '("t. nlis u:dmician ',;i11

work with the Project Chief in Saint-Louis beginning late in the first year

of the project. The Deputy will also assist in procurement, training and

planning activities. An estimated 13 person-months of additional short-term

Lechni.cal assisL.lnce will 1.JL' proviJeJ for sJlecial Lri.lilling in water budget

studies. salt balance analyses, and groundwater modeling.

3. Wurk Plan

The "Technical An:Jlysis" (Annex A) l':wmlT1es In detail thE' five

principal ~vork components of the project. These ~rE' planning, d;lta compilClt.lon

and analysis, training. field operations, and construction. The planning

activities involve' desiglling appropriate syst(;;'ll1s for project management,

:impleml'ntation super.vjsi(ln, dnl;l rL'('(lrdlllg, :111<.1 otlll'r proje'("t' :1<.'tiVlti('s. T!J('

reqUire careful planning. Data compilution Lind i.H1alysi:; involves updating

-earEer studies, compiling information from published reports, and using this

and new clatil from the projel't te, eonstru\,t" maps (If groundw,1t(·[ Clnd \vater

hudgct and Llll~ s;l1t balill\Cl' in irrig:lteu perimeters. Project personnel \'}lll

prepare technical reports Interpreting tllesl' <..lata tor water rc~ources planners

......,,,'1""\ , .. ,,,,,.("'
•• ..L4>· o __ ... >.J •
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On-the-job and ",'orkshop training \.,illinvolve the use and maintenance

of electric tarl's, \v,ltl~r salllplin~i equiplllL'nt, leveling instruments, automatic

\vLltcr-l<.;vel [c,\,.,rdc'rs :lIld utll"r c(plipIlH'IlI, tIll' ~;ysl 'm,tLic recording of f.i(~ld

other personnel. Professional personnel will receive ruon.' advancc'd trainill t\

in the constructIon of hydraulic profiles, water-table, waLer 4ualily and

other groundwater maps. At a later stage of the proj ect, training \"ill be

provided in water budget, saIL b,iJance analyses, ,mel groundwaL(;r modclin;',.

Niger) training in hydrogeology and relaLl'd ,Irl'as will be id<.;ntitieu during

implementation of the project. This training will be initiated early in the

prOject so tnat

to completion.

.,. -
Lll"-· l"'l_U.J ... - ...... (.. t'J- ~...... 0.-

The construr' ion ,mel field activities will b(~ supervised by t:lree sector

field
/~ .
\.1' .tt,.

, ,
I ) •

Sites will b Jell·1i .n,l construction undertaken for new or l~epl<Jccmi.'nt

shallow piczomE~~~~ in and ~round each major diked perimeter and in the vicinity

then .5 rn't"r~;). il1Ll~ li1cJ: aLt' (5 to JO Ill), ilnd UlCL'P riezllllwters (JU to bO 111)

:'110n,. Ll,e Jille <.lr be II and fkchte! :-;tudiL'S. In dll, 4.50 piezoIn.ce ,It

shallm,r and intc~-11l(!dl'lt· (kl'th will be constructed i.n and near major dikc!d

ncl obs(2~vati IL ',vell~~ 11l II) lines (Fig. :n ,1Cross tlte valley. Also, 20

~l r.,.. Y. .-, ~ ..., .." (, t·, , ,,; 11 1, .. ('nn<;rrllr'rptl nrrllino t hI' nerioherv of the t-blldllLali

reserVO.Ll" to Ob"'L:L\/L' tIle effects

lJll tIle loc ' gf'()\ITHJwatC"( rep,irne.

the impc'..lndmcnt of the B.Jfing Rivpr
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The 11l~aSlll"(,ill('ilts of ,.,.:;.tvr level ;lI1U spl'"il ic cun'.iuctivlty vill J be rncl(H:

about once a month in the beginning. After the teams gain experience, the

frequency will he incr02s~d tn wppkly intPrvRls, where needed, especially during

the flood season. \,Jatcr silll1pling will also hI:' taken for dct<1ilcd chemical analysis

to be performed by the "Direction uc's Mirw<; vl de la Geol()~ie" [\lr abouL J50

samples during the' life cf the 'lroject. T('stin~', for pesticicles/herbicidp.s

\111.11 be Jane in the llS., SlllCV LllL' capatli I i ty (JUl':j Ilul e;.:i::;L iLJLdijj. ~",:

rc2sults of the ;;W,1S!Jl"(,:~:C':1ts ::r!,! :,n:i]"scS \.,il"l hr' (,olTlpileci ,1nd eV:1!uated h'l the

technical staff of the centra] office in Saint-Louis.

In addition to the records of groundwater levels and quality, logs will be

made of the lithologic characteristics of subsurface formatiuns encountered

during the construction of piezometers and observation boreholes. An additional

duty of the Deputy Project Chief will be to determine the scope of future

hyc1rogcc:,logiC.'ll i;l',T(,c;ti~."rinns \lIhich shaul.! bC! rarried out in the basin Eollm,'ing

required. To this end, the Deputy Project Chief will consult OMVS and Member States

organizations having responsil>iJities for Long-term hydrugeological investigations.

........ ,,,, ~ .......... , ,...., ...... I'r\ 1 (",\,.' If'" r ",...
~Ll.....ll •• '-'.· •. ,_, .... "- ...... , '. •• ~ 1\ f' ~"\ r' '. ~ I 1(' t tlH' c;imn]('st nossible. conson:Jnt

\lIith the requirements for technicll1y sound gruullthll:1ter monitoring and data c()Ll~ction.

With the exception of ten automatic ~tn'llul'. water-level rL'corders to be used on

deep observation l>()rl-~th)les 011 ,';lch l)f thl' Ll'n propos('d pieZ()!lll·ter lines and on

field observations \lIi 11 bt' h'l1ld-op(~rated. The proposed invcstm~nt i.n field

equipment (excluding th.1t fo r constrllctini', piezomctQrs) is approximately

:Ii 45,000. In revJ.ewJ.ug
, ;,

UldJ.L
"I".. .,
1 LUJ\,·\,.,.L

1\ ..~ ....,...- ...
J .l .... 'l...4., .. '- ... ~ .....

roll ...... r,.n,..t-nH
.." bO .



by USAID/REDSO/Abidjan thaL ~onsideralion be ~lV~11 to automating the piezometer

to a central master receiving station for computer processing. This suggestion

well crews uS1ng h:ll1d-op('r.1teci equipml'nt.

automated system would be of the ord~r of $ 2,000,000 (See Economic Analysis,

Section IV B). A radio transmitter at each observation well or piezometer

lit1(' would cost: abl1ut :~ 10,IJlJl) in ;\ddiLion to Llll' cosL of an ;lutO!TI3tic waler-

level recorder (.1bout $ ~,700 ench). Add to lhese tile cost of a central master

receiving station for the observation well network which would be about

$ 50,000 and;) c mputer for proccss1ng the data Wl11Ch would cost about ~IUu,UUU.

In addition to the hig!l initial cost is the problem of operation and

maintenance. All these instruments are mechanically s~nsitive and must be

r(:gul~1 ly .. vrvicl;l Y highly specialized lv<:ltnil'i:lns if lhl:y ;!['c to lUllclinn

[,rfl'rt ivel:/, Al.:n , r " l' ~tic;)lly llwre is very limitod need for [,(~.1]-time

rj:lti-I in grollCldwatvf 11I[)11 Ltor i Ill; :(S mosl secular changes in groundwater levels

,1ncl \vater <ju:Jlity occur r.lthL:r slowly ,)v('r timl,' as compared to, ;;,ly, t~c rapid

p<\ssage of <l llLJoJ crt';:; d'l\.;n d river, for exampIL'. 1n view of the financi,J!

nd p"raon e a~l ts dl'scribed ;Jhnve ::lt1d laking into account the

preva'ling we k infrastructure of the region, it has been decided that the

Also J.. 15 an 'cip;ltl'd tll:lt fl'curring custs of observation well

I 1 .• , t-'.
t· ......... ~~'...... .... ~

.- •. r ••• 1 ,.,.- '"'T" ........,.
• ..... 0 •• -'., • ~ 1 - - _.. ~

, .. ,.1 .. ( .....- ,r ,-1", '''r-o,l,,".r ,t-'lt-;IC"
.~

on completion of tile l()L1['-y~Llr lerm 01 the projl!CL.
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5. Timing of Project Implementation

Durin;; prc"par:Jtion of t!1e drRft Prnjr.et I'aj)er, the question was 1<1~::':''2

as to optimum timing for initiation of tlte ~roject vis-~-vis changes In the

r.L'icr reglm'~ thoat ""i:l 1 lw C.1I1S(:U by th" c"Hl<;tnlct ion and opL;ration o[ the:

Diama and Manantnli dams. \Jith rcsp<'ct III CII:lllgCS cCluscd by these dams,

begin about 2 to 3 years bl'[orl' the .1cLlldl Opl'Pll j'ln ()i the d:liTlS begins ancl

continue indefini tely thel'C';Jfter. Such ;1 sclj(~clul c' would provide sufficient

Lime for acquisition of b:lse-J ine dat;\ Wlli,'11 subscquE;>nt 1y can De CUIflpJ.l~U

with later data effected by the operation of the dams.

Construction of the Dlanla dam began In NUVl:IIllH"r 1')61 ana ute Gdll, .I.:>

scheduled for completion seventy months after contractor mobilization.

Full-selle construction of the :-i:lIlanta] i daIll is scheduled to begin Later

{undin? .

.I.n the 10\""l:'r valley downstrC'cHll of I'odor ane: s:louLd bl' given first priority In

thesl:' areas. In the dc1ta, w.'ltC'r-log[;lng and sa1ination problems are already

manifested in the L)lder dikl'd p,~rimetl'rs, sllch as ~l'l)()llrl' near Rosso, anJ Clr<l

C:rund Digu("--[(;ISS;Ic'k,wllil'l1 \vi II Ii,' :llllll}', 1111' SU111 ill'rn pl'riphl'ry o[ LIl('

•• , I I. .... I I"" ,I." -- I ,,,,,; 'I" .,., I " I I i '1.'11 i ()I' :1 rl 1 :1 I r",'!cl v



Additional dik~d perimL'lL'rs, not yl!l designaLed, ar~ likely to be recommended

(or '~unst l"ll(' t j <III 1111<:,'" I ill' USA11J/i\lsiJu i lit L~grall'd L>l'Vl: i U!>111L'l\l j'j" i C'l L. '; il",";.

in ~;o Llr as the ::,e<jl1irc'!J1cnts p[ the' dl'lta :lI1U [uwer v~l1]ey ,1rc CO!KL'rn('d, d:lld

the usual de ,1yS ;nlH'n~r1l in proju:t dl'sign, npproval. ,:md irnplcmcnt.:ltion,

j L (lOW .. cems d":
,

., \ l.l

L\,ith n'Spt'cL lo the conslruction scheJule [or Diama dam.

This is p,ood tiTTl'jll~~

Lower priority will be g~ven to the initiation of data collection

activities in th~ middle valley until such time as these are fully operational

in the lower v~lJcy .nd t e Jelta. In any case, full data collection activities

under the prujL'cL 1:1 thlS reach uf the v.:llley would not be likely to be re':Hiy

to her-in beforp the niddle of 19Ph, thereby giving adequQte time for

aCCiuisiti()'l of b;l::;..:-1 inl' J.:1t~ befure the beginning of operation of the

Manant :11 i u,un,

(I. PrlllL'l'ljull III l'iL'zU1JlcLL'rs aud UuservaLjoll W011:;

Tn P':lC,( g:·"!I!Hh-.'nt,~r stuuil's, varltblism or L~il1ful destruction of

ni ('7n'11('t"prs or ohs.-'rv"ti on well s has been a chronic probl em. Pipe caps are

removed and the piezomet.er P~Pt~S are filled with sand or other debris,:n<.1king

them' scless for water-level and water-quality observations.

Some ('[fl,,'tive' Inc.:ms mUSL be' found to protect new instalj<ltions.

In some localities a counselling program undertaken through the district

chief and the local village du.cts may be ettect1ve in aoat~ng cne PL'UlJ.,,,,,u.,.
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v,1no<llism. Al so the conccpt of proper maintenance needs to bc' learned bv

~roject participants.

Piezolllet(~rs locat.ed at sites subject to flooding, as in thE: ('uvcttcs

or flood basins, must be protected from din~cl enlry u[ silL-ldJen w<iter

into the pi eznmcter )l jill'S. Tli i S II1i.:illlc, L11,1! I lit' ('n<l of the' pi l'7.0i"i1l'tc'r pi pc

rna.'Ulllum flood height~;. In pa~;t i.nvl'~;ljg~l[il)ll:'; (Hly l'J/j), this \.;a5 dODe by

I UI ~. III J U 1.11l 0
,.. . . .'

UL }lilJL LI..J lin.. I' i ~.: ••,J,.,\. ,", "- .L '.' c.J
. r .. I _

flood and then detaching them during taIling stages. Also, Juring the (nree

to four months of the flood season, such piezometers can only be reached by

, --
uuaL... l L .1. b t..: ~ L 1. i :ILl L \.: U

" ,
LlJdL

'lr, ,,'"
.") l J111l.,,; J_ \.J l,.. \,.... 4. oJ

_l" •. 1 .. ~,_.~._ ~ ,..
... ........ • ........ '- ~ oJ

located outside of the diked irrigated !>erjIl10lL'rS \"ill be at sites subject to

flooding. Such piezometers, of course, cuuld not be protected by the method

suggested in the previous paragraph.

I •

(DNHE) pointed out that .it l~;IV(' liL!!.lic'r pri uri Ly to gr0und\./:J.tcr monitoring

the Bafing and Senegal Rivers downstream of the dam.

L;: ..I: 1 i.. I..i ~.,. I l.' i.l'- • ; 1__ :. '.'

The plan for groUnd\o!Ll ter

moni~oring in Hali consists of the development of a netv;ork of observation

points at existing open wells and boreholes along the r~ach of the Bafing

from the conf1uencc wi.th tIlL' j),lfir1~I{jvl'r dL Bnfoulnbt:i downstream to the Hal ian

b(~rd,'r. In addition. l\.,rl'fltV P.il'Zl1I11('Ll'rs \.,rll\lld 1>l.' LOG\lstructcl! upstream of



) ...

The network of ObSl't'V'1tLon jll1i.!ll~; :l1on~; lltl' Bafing and Senegal Rivers

l.n the

groundwater regime resulting from the alteration of flow patterns caused by

opcrJ.tion of ttl(' d:ll1l. Tt., d<lt:J :wfjuin'd ,illrin,·, the Inonitoring pc'riod will

fluw regulations l.e. possibl.e cl'Ju'Lio!l vI r 'chdq~ ..; Lo tlll~ aqui.fers with d

t: .. ;!~ 1 l' , .. ".1
"'1" )

~ ,1 .... ,.... ... ,.; .-. rT •• ,;., .. ,,,,, "c.,

projects which contemplates the utilization of groundwater resources (irrigation,

domestic water supply, etc).

The piezomeLers to be constructed i.n the arl:';\S adjacent to Manantali

reservoir will provide hydrogeologic data on the effect, of the creation

of the impoundment and the seasonal variation in reservoir water levels on the

agencies, OHVS ond Hali an Government :lgcnei es with i.nformati<.m required for

the utilization of groUnd\,Tater reso\Jrcesi n the .. rea around M,:mantali Reservoir.

Of most immediate C,)TICeri1 is the nl'cd [or groun(h"atC'r data for utilization in

"',,-. 1"1 "n() .... .-._ ..... ,
.... , .... , •• , ..... , ..... t""" I'· .... . .~.. ..-: 1 : l ....·, .1 .: .~ ..... , _ ,.1 l-.. ~ 1"" -.

........... tt J • • '-.-

Manantali project. Concern has also been expH'ssed over the possibility of leakage

from tJ~e basin through fracture zones i JClltifi ed during pr liminary geologic

reconnaissance. The aeri;"tl photographic :IlIJ geophysical studies proposed under

,~;t-ino ()f n;p--/nrn{\j·(,rt: 1',··111
" .

to identify areas of leakage and estimate its magnitude.
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B. Economic Analysis

1. Ecc~c~ic Benefits

Since this project lS a d~ta-gathering, research, and institutional-

building effort ,Hid not <l revenue-producing project, l'conomic benefits directly

attributable Lo the projt;ct ,ire difficul L to measure. However, the act of

gathering datil on gro\lndl.;rater levels and qU<.ll i ty over t iow \o,i 11 provide

L~~;sent.i.<ll 11:[on;t;..:tiol1 fur the b'...:st man<.lgcmcnt of hydr~l::1 j C ;r'!:curces Hl tr~e

Senegal River Basin for agriclJl tural production. The r'lost direct use of the

data ",rill be in irrigated agriculture, hut the infonu.:J.tiol1 will also be

important J.n managing the area's water resources for hous ehold consumption

and for livestock. Be LUloJ L8 ell! <lna] ysi::; ,If these:' probler~'ls; (,J) IoJCller-lugglng and

salination of irrigated lands, (b) leakage from the ~~nantali dam, and (c)

the improvement of the development planning, management and monitoring

capubilityof ellL' om's,

A. Nature of Risk

Water-logging on irrigated perimeters ana build up of toxicity.

~'\ " ... , ", f~n .... ,.,.
1" ~~ "'- ... ...... *." •

valuation approaches Qrc possible: (a) the prCbcnt value of the installed

infrastructure (land prcpnration, water control system, etc.); and (b) the

net value of production. Assume tllat these are equal and represented by recent

, ,
I. '-._ .. ' .... ~ •..• , ".' ...

••• " j • '.',
.. •••• ' .... "t'

.' 'I~' ,. ,- {-, " 1., • I' 1 ,.... ,,",''1, \ 1'" (.
I - • - .. • - . ~ t - . n·,l.. (' 1

Yield:

Val.ue:

~)()U lil'C t arcs

4 tons/hectare



Ueuuc l :

Net per hectare:

(2) Potenti~l Loss

J I
"--f.

:ji JUU CusL ul lllpULS lco be vL:Ll.L.Ll.:u}

$ 500 p('r year, current prices.

Several types of loss are possible: (a) loss due to improper

selection of perimeter site. Assume this is permanent:, unavoidable (once

J.IJV~tiLlUl·lLL dl;t'l.SLl)ll 11dti lLIIW.i~\.:l.y Ll'l,.:11 Ill.ALl\. ~ ~liL~ L~JL"1:
, • • ~ f· -,.. 1 1
~)LLJU ~~4~~ lJ~~V\.

operating cost, land is abandont.~d) , thi:; typL' 01. loss i~ not consid(~red here}

(b) loss due to improper I1ppl i.cntion ()f inputs (excess.ive water, CXCCSSlve

,(drainage) infrastructure. Actual loss 1S equal to a drop in production for

number of years before remedial action 1S undertaken. Calculate:

Period of analysis: 25 years

Nee yidu , . ---
tJl::1. 11l.:::L\,..-....LLt;;

Prub~biJity o( loss over :~~ yr:;: ')07,

Pr1h:lhility III {lily ()Ill' yl';'1'

Pal tern of 1u:;s:

$ IU

707 !'l'T YI':lr LInt i 1 cOerce tl'd.

_Year -t= 2 --l_3----1~-4
Loss 1n year $2 I 4 I G I 8

Cumulative $2 6 12 20

T_..~_.a~n_d_l a_t_e_r_

t ,n
I ' \J

I 30

!
I
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(3) Remedial Action

.
.lUVU.lVL

, '.
\ dJ (including wdLer), 0(

(b) supplcmentnry infrastructure. For purpos<'s of this :.lIl;llysis, it is assumed

their cost, nor t-heir ratl' of ultimate SUCCl'S~:, tllL:reforQ, affc'cts thi' analysis,

c: UlLlllll:: II L :

pCJcticc may he dep'nc!rnt on ~;r('cJ \,,1.th \·Jhi('1l rt'medinl ;\"linn I~, initiated.

(tl) Identification of Imminent Loss

Without the project, loss would not be identified until after

it has 'l:Clirred for one or more years. Assume average time to identification 1.5

two years.

With tlw project, i:nminent loss \vould be idcntifi.ed one yl'ur before actual

occurence hy measurement of marginal ch.:mges in 'vater (jual ity.

Rcnwdi'11 action it; ;IS:;tIllWt! to rl:qui.rl~ VII" y"'IJ".

Therefore without thL' proj(!ct, ,1Vi.'l:'<lgC loss \"ould be $12 per hectare,

while with the pro;ect it \"ould be zero.

(5) Cost of I.dclltificatiull

tot.al cos! at UH' proj(·('t; l.r \I,) rl.!!at iVL' til [llaL subS:V~;[l'll1 which mOSl

directly aJJrcssl's this spvcific risk. rll t!I(' [ollowing an;llysj~;. option

Ul) IS uLl.ll:·:l'd.
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pi"ZOIllL'LI"':; \Jill. {III llt,I",;.i,; {It

sllrvcillo.nct' I'or approxilll:ttl'ly (IJ.fJ()U ltl,,'t:lfL'S oL il-rj.',,'itL'd Lilld.

Cost Per ~iezometer

Total Project COSt

Less cost nf ~1;1I i;lll CnIJlI,nllent

Less cost of construction of

the 200 pL"ZOlllL'tt'rs ;\llel to hon·holes

Less cost of mater a s for

piez in ':crs (pipo, $ 1 I. " 0 01/I'"""

+ 10(';)1 ;) pri'1 1 s 12: noO ~ lS(i:OOO)

- (,1 R, non

$ 4.58/j,OOO

- 770,000

$ 3,814,0 0

$ - 6.000

J,()5~,noo

This ,:H11'"tnl, $ '3,())R,O()O, n'prl':; 'nts th' V:lrJlJlI~: CO::its tu implemcnt

thc Sellego.J. :lIld ~i;lllrit;llli,:iCOIllP()ill'I1IS i.L'. ['('chnil'.11 :,ssistaill:e, VL'hi,:lL':;,

technic:11 t'quipllll'nt, operatinl~ 'Xpl'lISL", adl1lilli~;lra'ivl' ;md training costs;

less tile cost 01 l1liltl'ri,als [ur cOllSll'llctlon 01 the SO piezomc s. :\ssumin~;

that this cost is divided l'qll:tlly Iwtl-Ieen the act lvlti.es involved in the

monitoring svstem and the piezometers and bore11ults Ull Llte lilies, the

porti,on attributable to the irrigated land is $ 1,829,000. Therefore, the

cost of install 111£ the 4jO D ,c.:zometcrs 15 $ 1.029.00l1 !Jlus Lill:' COSL of

m~tcri.11s, 150,000 ot 1,<J85,C~)0.

1 I

•• I' j IlL \....l)~ l I III j Illl i It,. l'.lli oj "i t ;1 i J t)Jl ;111\1 iIi::, ,; j .'i·,.
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The cost/hectare ~s $ 1,985,000/45,000 ha or $ 44/ha.

Recurrent Casto;-------

Saint-Louis OHVS 0[[ .LCC $ 1I~ 1 , 600

Senegal Sector 43, 100

Mauritania Sector 3D, 400

'fotal $ nJ, lUU

irriguted perimeters dCC pI'upurtional Lu thl' r~ltil.J or LIII' nllmbc'r of ['icz()r.JI't!'r~

in the perimeters to the number on the 1() lines, 450 to 210, the recurrent

$ 149,OOO/yr. On the basis of 45,000 hect~res,the annual recurrent cost

per hectare is $ 3.30.

Investment $ Lf4. DO

Recurrent

(6) CusL H<::ndil Allalysis

$ :l.:3O

The proposcu subsystem of ~I:)O pi CZOI1ll!tcr~; ln this CRSC \\70\l1d be

sufficient to protect 45,000 hcctacC's. Costs and benefits would be:

Costs

Investment

Recurrent per yc~r

$ 1,985, 000

149,O()O/yei1r

Bene fi t

(loss averted).

$ 540,000 per year (at $12 pC'c h ctare)
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It is assumed (very liherally) that piezometer installation investment

project ~s Z5 years long.

Yf..:ar

TaUll 3,060,0002,362,500fi03,OOO

InVl~stmcnL I (/ [, '1 ,_. TIlI,11 --T' AL 102 ~esc;:- -'BenCfi-~\ Benefit

I I J). r. l \..,lOr:th Present

----~-~-----j--,......:.-..,- ..-~~-t-.--~ \\'o'ortll

I ,9~5,(J()u I' 14<;J,uOO 2, jLd,UOU .~lu9 1 ,9J<:J,l'>UU I' i

149.000 149.000 9.276 1.382.100 540.0001 5.009.000

1, Vl ,900 I i ,,009,000

\

--~--~I'
2 - 25

I
Benefit - cost ratio - 5,009,000

3,321,900
1. 51

(7) Canel usi ons

prcs('nted in thi!,; ;/llil]ys.is, the lW[ benl'fi.l from the project in av('rting water-

logging and toxic i. ty bui lel-up lu:;ses appears substant ial. The cost-beneh t

ratio implies this project sub-component ~s well ~orth the invQstment.

B. Nature of Risk

Reduced hydropower capacity at Man.1ntali darn. The 1"Lonantali dam IS to

level and pressure increa~,;c, producing loss of w:lter, lower sustainable

\olatpr level in the reservOIr and, potentially, danger to the dam infrastructure



(1) Valuation vI ~f~Dr~n~ Asset

It is assumed that the principal risk 15 lower sustainable

water level behind the dam. Water lost is as~umed to re-enter the river

without net effect on dO~lstream flow (valid provided that loss rate does

flow can be cumpensated by d~n flow mana~rmcnt to remain on target). Risk

of damage to the structura.l integrity of the dam is considered not measurable

by this project.

The principal asset affected will be power generating capacity, assuming

that management strategy is to compensate loss by reducing turbine flowthrough,

so that total downstream flow (release plus loss) remains on target.

Power generation potential is 800 gigawat/hours/year

- Unit value at dam is assumed to be $0.1 per Kwh

- Value of annual production - $HO million

(2) Potential Loss

Without elaborate scientific and engineering data and models,

the extent and probability of power capacity loss cannot be estimated. For

the ,present purpose, it is assumed:

Maximum loss: 207. of cap~lci ty.

unrealistic).

.,1, .
·,··v · , rlltc cJOL'~~ not

n ... ~.l-. "l~; 1 -: f- ... ~
.......... ..., ._ ... "'< J. • ..... J

Under these assumptions, the maximllm los!; In ;ll1Y given year would be

$ 16 million, :llld the probnblc loss wOlllJ be $ 8 million.



>Ili.

only in the fi.rst 10 yt:ars u[ daul lIpL'Lltion; alld (I» once identified ~nJ

(3) Remedial Action

It 1S assumed that the engineering capability exists to block

major leakages to the extent necessnry to recover f11]] power capacity.

Related studies make 1'1" er('ncc to suell measures tn IVA develupments, out

detail is not available. The r.i sk of [ai] urIc' to fully recover capacity is not

covered by this project. It is also assumed that the cost of remedial action

or not, and therefore does not enter this analysis.

II w 'v~r, In the abscm:e of precl se information on the rate

f loss an ltS locatlon, the delay beiore. remedi~t actlons could be plannea

and implemente

deteriorate.

ig be extensiv . n ring this time, ower out ut would

(/,) IJentifi{'aLJul1 of l.oss

The sub-purpose of this proj ec t rel.ned to t'lan3.ntal i dam

moqitori.ng is to provi.de varllc'r and more ;)CClIr.:ltc' ideI1ti£ication of w,lter

loss endange'ring [~('IH'ratioll c:lp:lci Ly, penni tting lI1llCe effc:ctive management

dpr;~;on-m;lkinE Af'; to (<1) flow-tilrl1l1l..:h mn.nagP1l1pnt and (b) remedial

engineering interventions.

hi the abs""Ic,:: u[ ii [0rmal 'L10d'1 of tLe probubility of .-:;Jvanccd

detection and the dolay to comple·tjon of remedial action, it is assumed that:
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- ~lthcu~ t~~ ~-oj~ct, time to full recovery would be 3

years, worth $2~ million;

- ~;i ttl thl: projl'ct, time to full. recovery \.Joulc! be

worth $8 million.

(5) Cost of Id('nt i.fication

The sub-sysll:t!l ill the project ;HIJresl;ing this risk lS an array

of 20 deep piezometers around thu dam.

Comment : probability of timely and accurate detection obviously will be

sensitive to the number of piezometers in:Jlallc:d above or below this

planning level.

Costs are calculated as:

Installat ion

- Site identification

- Construction, instrumentation,

vchicll:S, equipment, ~·tc1/

A8:;oci:ltl'd Proj L'.C t Cos ts 2 /

$ 60,000

()18.000

610.000 (prp-rat i <'11 tll constructjpll

costs)

$ 1,288,000

1/ Based on Nov. 15, 1982 Memo to File outlining costs of Malian Component

'!../ n.-,,:,nrt;,~" .. r T,'rh"i",1 .1<:<';<:1:111"1'. ()!)i'r:lt-inn.Admi11ic;trnLiv«. Tr:linin»

and Evaluati.on Costs; l'slinwled :,It :'():;: of $ 3,054,000 or $ 610,000.
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Recurrent

- Monitoring

(6) Cost - Bcnefi t Imal ysis

$ 4,200 ($ 210 per borehole

per year)

mC'iSUrf'ment~; commC'llCl' on th:lt date'.

It ~s assumed that the powe'!" glomeration begins at full capacity in

1993.

The net bt:nc'fit is the Jt[[en'nn' hC'tWf'C'1l prvb..hlc' cumulative loss

~idwut the pr jecl (J years at $8 m:llion) and with the roject (one year

at 8 million) or $ 16 million. This benefit is considered possible only once

and only during the first 10 years of the project. Thus the average annual

benefit during the first 10 years is $ 1.6 million.
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,'.) .

Cost Benefit Analysis

($ thousands)

Costs Benefits

Year lnvcstrnent OC:,H I, .[;1 J lUI:: 1'1-":"'llf C'II"r'>fl/' Prpsent
D.M. Wortl, Value Worth

----_._- -_._---------.---_.._----

1,288 4.2 1.~n. :: .909 1,17''; -0- -u-

2-5 -0- 4 ') I, .:2 '2.881 12 -0- -0-.~
6-15 -0- 4.2 4.2 3.815 16 1,600 6,104

16-25 -0- 4.2 4.2 1 .483 6 -0- -u-

1,307 105 1 ,412 1,209 1,800 6,104

.... r ~ ,
DL:lLel.':'L

(7) COlll' lus ion

...... f<.
\ \.' '1.

Tbe cssLl:Llally i 11\lstr~lLi'.'I' l'l",t--}"'l1ll-t(' ,'lI1;llvsis pn'scnted iloove

net benefit :to t~nns of rcuuc_lng Llw risk of pnWl'r capacity loss.

(8) §cnsitivity Annlysis

The project would still have a nC't l'l'OOLlI111C Dl'IWii,L 11 LJH::'
• __ 40- _.J

J...J..~('.. u ... '-J..'- ..... '-"

might hc' :lssn";'l~",J .. ,it'll l,'SSI'I" SC'v(''rlly (II" prohability llf Joss, ]('S;;

effective predlc,tivl' 1';q);JLJil ity uf. L1IL' l,j cl_cll11('lcr ;:llh-:;y~;tC'!'1, ric iTWf:-(,('( i.v(>ncss



All aspects of this analysis meri.t additional refinement. Given

the tipp rently t.. .: __ 1.

LL .1 2:)41 ~uti1e (anel perhaps substantial) water loss dllP to

the geological sLnJC'tllrc nf thL' H;lnallt;t1i d,ml Sjtl', it \.J()Illd :lpP('ar lik'ly

sub-sysrclll, wOlllc1 still hI' shown to bl'.t \,fnrlltl"llilv iIIVt".;flllt·llt.

C. Nature of Risk

Failure to improve the groundwater development planning, management

and monitoring capability in the Basin.

One of the m.:1jor objectives of this project IS to improve the tools

of planners in selecting areas for ir 'gated devel pment and maximizing he

paten ial for usc of sub~~urfncc \,ratt'r HI c hroadcr asin fs by aq if rs

(1) Valuation of Affected Asset

The r~s' to b.:= averted and the benefit to be realized are

·extremely difficult to qu;mtify. poll\lwilll', I~; tlnly a ~rh(,"~I[ic olltlinc of

how those factors migllt b' studi 'd:

(.:1) ECl))\omlc lOSSL~S dll; to mispla eel irrigation

perimeters. ConverscJy,economic benefits from optimal pIa ement of such

peli.\lleLers.

(b) Economic losses due to fAilure of existing or planned

u;:,c oJ!. ::>u~"u"'-L Waler U.or numan, arnmal and pump-irrigated agricultural purposes).
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Conversely, economic benefits from optimal exploitation of such resources

Uor example. current pOlicy pn:cludes intensive usc of groundwater tor

irrigation due to dncertaillty about n.:clt;.lq:~(.' p~lttt'Tns).

(c) Subsoil transmission of urb~n, industrial and ~gricultural

pollution, and linkage to changes in the quality of surface water.

I .., '\
\"'1

.... \ "'"
,.,l,.J ~

associated with water management decisions at the two dam sites and off takes

for irrigation.

('>' T....-l"",,,rot- "I=' t"hl\ 1>""I',~n"f-
-".(' .,..... - - -. • -. - • ~ -,J ... - ~

The. subSyst<'\lll devised to aJdn.:ss these broader pl.:mning concerns

IS a series of ten lines of piezometers at roughly equal distance between

Diama and Bakel, and extending some 25 kilometers on each side of the river.

This subsystem Sllllultl pl-ovlde a I1Il'an~; to obLlln broad p]cmning

information rel-ned to the four types of risks .:md benefits outlined above,

the basin.

Finally (anJ perhavs must imparL,wt) this project wil1. develop the

im;titutiollal l'<lp;tuility uf LIIL' mlVS to IwnJlc' grulIlldw<ltL'r management issues

i..:; L.h..: fULurL\~

(3) Cost-13elH.'fi t Analysis

Given the wide r~ngc of unkno~n~, a ~t~~d~rd cost-benefit

c':-11CII1,'ltion Crlnnn!- he slippurtl'd. l!n"lf'VC'T, i I ;l!,n(';lr~ ,.h:1" nositivc bpnefits

lto give a bt·nl!.li.l-l'o}il rdL.l.Ll o! 1.\.1 1)[ [)I'lll'r} W(llJld \.)(.: d.·rivt:d [rom til(.:



compared over an ~lppropriate (L5-yllJr) period.

In oddition to tile above ecunOllll.C bellcfits t!lJt will be n'dl'l'd

from this proj ct, the following illusl.r.:Jtl's the cost c.:ffectiveness of the

project:

larger investment in irrig,'ltion and agricu'Jtural dev('l()pl'1r~t in the' Senegal

River Basin over the next 20 years and protects mu~h larger investment;

the organizational structure chosen is the least-cost

combination of regional ODd national organizations; and

1.1lL' tet'1lllll1LJgy f'hu~I~i1113~ the lowest OVErall cost.

ct. I'rujecl "ust Vl,r:>uS Tulal lnvllstlllL:llt Cost

r,.,

$ 5.2 million, \,Ijth AID cuntri.btltil1~ $ 4.6 million. ReL:1tive to the cost

of this project which will playa key role in supporting most , if not all,

develc'pmental ,'J"tiviripc; In the S('nl'~~at l~ivcr Basin, the total investment

porttolio in ttll: I)Jsin 1.S lCstinwled lLJ tH' ~ i :, i.j lion. lJi' tilis Local uS

investment will amount to approximately $ 100 million over a period of ten

year .



This project's investment uf $4.G million, which undurpins the substantial

. . .
1.rrlg~·lll()n

,
;1110 .:J " • • ,,1 ...., ........,~" ... t

Il' ... ' "'1,,,,0, .,. J..:iver

Basin, represents a minimal percentage of tile total i.nvestment.

Thus~ the significance and the cost-tcffectiveness of this project 1S

quite self-evident. The importance of groul\UW;tLer monitoring lor till' pruttcction "1

irrigatiun .i.llVL'~tlll\:nt., JUIIH':-;( u': Wdl.l'l :,lIPI,1 i,·~: r,'I' llu;;;.lll:: ::nd 1 j\.,." ,.".. k.

and r')r greater overall effici.ency in tilt' lISl:' of rile tot.al hydraulic system

(the river and Clssoci.1t.ed aqui.fers) has "I n';luy been discussed.

b. Recurrent Costs Implicatiun~

Upon completion of this project, the recurrent costs to the OMVS will

be relatively low. In summary, the total annual recurring costs are estimated

as follows:

SubtOL1J

II. Senegal Sector

]0,000

1()2 , ()(HI

14 i ,aGe;

[1)

,. \
VI

1 team (i.ncluding v"llicle)

Office rental :1l1d supp] ie'S

Sll b 1 01;11

24,000

7.100

12,000

4 J, 100
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III. Maurit3nia Seclor

~i )

b) Hl'p];I('('llll'lll Cosls oj pie·zomet.ers

Of [icc rental .1nd supp 1 j es

SlIhtuLal

2,411()

12,000

38,400

LV. t-t.l1i S~'lor

a) .Personnel (supervision and monitoring

b) Office supplies

c) Vehicle operation and maintenance

Sublulal

'sti ted Total Annual Recurrent

4,000

39,000

Costs 262,10Q

total project cost of approximately 5.2 million. In terms of the total

inv stment portfolio of approximately $ 1.u million that is expected to be

carried out in the Senegal Rivl'r f',d~in region, which t.he Cround,",1lCl" Honi loring

ro _ ....
...JUt .. l j, ...

.1,., ,...,.... ,...1..; ...... ~ '"It- rfl,,,1 ~ 1-1"
'-"" ''-b ,-, •. 1 0 ~1 ~~ .;

quantity, the n'ClIrrCIlt. costs for this projl'C't would he I1L'gligibll·.

Considering that thcs' costs would bv shared by threE: countries, the

~ '. ': '. h ~_ s nr('~llr'''' \.,;11 1"1'111(:1 1 ;,..~,('Ij,..... -

capacity of the Member States.

rinally, t\lU \.;iil OD(a1n a comnllLmellL, ill \.;riLing, ir-UIIl VI"lv'S i:1::'::'ULl.lI~



required by the Groundwater Mooitor~ng Unit upon completion of this proJect.

The OMVS i'lod AID considered s veri'll alternatives ~n or~anizing the

project. At first, Seneg;tl pl:wncd to ('~itabl ish a gr')un(h"o'ltl'r monitoring

capability 1n the rlver lnl~ ;tn'its i f- l'nn<; ic!i.'l-('d impnrr.1nt.

The approach, if followed laler iJy ~LlllriLlllia ':.llld Hali, would have incant

~l""'i('(~ ~~.·~:~r·)t(' ··~~:=,'-'~~1·r.'t """- ri"lr :','Y',",""Irl, .."!I"l"" 'lllll,j'-,\1·;I)(J. 'I'il:"': \.'()lllr! 11:-1\/1' (·r4 ' ,'lt,·(1

expenSive duplic<1Liolls in analysis ."o~ Jat~ ilncl in higher-12v~1 direction and

administration -- 3 project managers, 3 officers of studies and analysis,

'< hi~h-lr>"pl "irprrnrs nf rnnstTllf'tlnn (nf 1)lezometcrs and ohservation wells),

and so on.

The organizational option, dlOSl'll by both AID and thl' Hcmber SCltu:,

'vas implementation of tile pl-ojecL by lhl' niltiunal hydraul i.e l:nti Lies of lh~

Member States but witl! strong coonJJll:lLJun l.>y till' (Ji'lV;:, llJrUllgli an ui:Eice

of Hydrology and Geohvdrology at Sainl-Louis. Several high-level technicians

Hould be assigned to this OHVS officl' by the i'lcmber Stat "S vlith some supporting

personnel. HOIvever, most of tltl'Sl' pwpl')yl'C's 1•.Jould not bp new employee'S,

Only a few \liould remain :\l S;linl-Lo\li~; :lfLl'r lllt~ projc'ct \·1:1S fully implt:'mellted.

The employees Iwuld r'turn to tltl~ir n;ll.ionoJl 'Illitil's brinijing nClv techniCal

Tn tllis I1rganiz;ltiona! npli,nn, til(' Sl'('lors !t:IVl' I>l't'n cur "horizontally".

i.... r'\ ,... h n.,... . ",'~, 1r' ,. l, ( . \.... , . t, I ..... .") f r i ,... \ '·1 I K : 1 I • (t i \~1 i 1

LII L'
,.
,.).".1 J II L :";Lctor u[:tcC,

on th~ Senegalese side; in the Kny~s office, all activities
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somc short-term persorm('l nl'l'uvd [or the OI11'-t itnl' cOllstru(·tiun of large

llUlit1Jt:l.S of shal]uw- ;Jlld lllL:dium-,j'pLlI[Ji 'ZUllll'tL'n; .•\:; nH'ntionl'd c;J.rlil'r,

priVLlle [inns llIldL:l" contract WOUlll ('ollslrul't tilL: lipl.it,J number uf Jecp

observation well s needed in each sL:clor.

Therefore, the chosen option provides for regional coordination by

the O~NS and responsibility for analysis and training functions needed only

at the higher OHVS lev ,I. Th's option uses existing national hydr'lUlic

entities for specific projL: 't activi til's 111 til(' natiollal secLor.s. Sincl' it

pr ve ts duplic.l j on of ·o:t y hi·.. I-l'v I nn.11ysis c:lp:lbil ities wile i

us s existing personnel and sLrucLl.lr 'S 101' t; 'ctlll-al .3ctiviti

le~st-cos urg"lDL.dLiu al .:..lLCTll'-lti""

d. Least-cost Technology

it loS t e

During the development of this project, certain parties suggested that

an automated svstcm 0 d;:tta rQcordillg :Jnd rJio transrni,;s\on to Saint-Louis

\\ltllLJ.U U~ PLl:[C ,~~JI\., LV .J ::>)'JlL'lll l.l...:Y~l.l_lll·Lb '1I'~' .- - .--, .. , 1 ,.. 1..., ,..._, Y"I~ .. ,." ,....l)\...L'!'" l l". ,-. I 1.. \,.,.... b '-' ...

justify somewh~t higher capitnl costs.

A comparative VIew of cosls [or the two systems follows. This is

a partial picture because it represents only 10 lines "f ?n piezometers

crossing the valley at various pOJ nts. I his does nOL incluue Lite lllajuL'iLy
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of piezometers planned within irrigated perimeters, which are even more

urgent than the other piezometers, because of the need to monitor closely

salllHition, and \.,rater-logging of tilis land. Howevci.-, no addi.tional recurrent

costs are associated with the piezometers within irrigated perimeters because

SAED and SONADER personnel will be colI (·cting the data as part of their

normal activities.
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Table 1.

Cumpa - tive Costs of !'Jon-!\ulolilaled VL'rSll;; all AutomaLLOU "orti;Jl Svstem

10 lines or 20 pivzoll1 'lpr;; - Utll ::id' of 1','rimL'lLrt:.

l~on-Autorna t ed Sf's telll

\.;rin have 10 piezometers 1inc·s\.,ith
20 piezometers per line plus 10 l~rge

ciiClmeter ouservaliun borellOlcs, OlW

On e~ch line.

7S shallow. small diamL'I.L'r piezollll'ters
distributed on 10 lines.

80 i nleclIlcd.iulL' , Silled 1 d.i;ilIH~Ler'

piezometers distributed on 10 lines

45 deep small diameter piezometers
rli~t-rih"t-prl ('In 1n 1inpc:.

10 large diameter observation boreholes
one on each line.

Construction Costs
$ 770,000 17

Instrumentation

10 .II lu.,:. w;'ltcr-'!L'Vl'J (l'Lonlcrs
cOlllp'll'l:l'ly C'Cjuil'IH'd ;ll $1,H()() 1':J('1!

':: 1H ,UOO

Hand instruments $ 16,000

Adv,lll\'\'c! /'lll,lrn:lt (~d ~vsl ('m,

\..'ou111 rCCIui re all piezor:.eters to
be large diameter boreholes.

LU() large di ;.unl't er observati on
borL'hol.e~,: .

...~ -:. 1 t /,n (,,,(\2/. , ,

Slll:l tel- j UI .LnSlnlllll.'lIl:; at $ 00
each - $ 100,000

Construction Costs
$ 1.240,000

Instrumentation

;·:ou di.gi.t;11 \"i1l.:r-h~vcI recorders
"(1111[11 .. '1 I'! ,. '''j'' i l'I've! ,II :C-' .1\111 (':11'11

$'i /,r1,()()I).

2nn rariio tr~nsrnitters at $ 10.000
each - $ 2,000,000.

1 central master receiving station
$ 50,000.

1 CP!'1rllte'Y fnr pn)cessing data
$ 100,000.

1/ includes contingcnci~~, sec Technical An~lysi~. Appondix A

2/
based on a unit price of $220/m plus L:lJlItingl:'.llcies.
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Table 1 . Cl,.,:".

Instrumentation Costs

$ 34,000

Capital Costs

Construction plus instrumentation
804,000

Recurring Costs

Uperation and Maintenance

2 observer crews at $ 21,OOO/yr.
each or $ 42,000/yr.

$ 42,000/yr. fur 10 y~ars or
$ 420,000.

instrumentation CosLS

$ 2,690,000

Capital Cost_~

Construction plus instrumentation
3,930,000

Hccllrring Costs

yp rdt Lon and Mru ntcnance

10 watchmen full-time at $3,OOO/yr.
each or $ 30,OOO/yr.

2 Instrument technicians at $ 12,OOO/yr.
each or , L4,uuuiyr.

2 driver/mechanics full-time at
$ 4,OOO/yr. or $ 8,OOO/yr.

$ G2,000/yr. for 10 years or
$ 620, 000.

Assuming a 10-year lif,· [or bolh pieZOlllt·ters and instr.umencs:

(A)

'1\)[<11 Cost.

$ 804,000
420,000

$ 1,224,000

(A) I" 'l.7 t imps l,'ss ('()!'t I V th;1l1 (II).

( B)

'['lltal C():; L

$ '1,'.)JO,OOO
620,000

$ 1,,550,000



:zoo pi('7,omcll'rs "lltJld h:lVl' Olll' fifth"f Lite (':1pit:11 l'osls of the .JUtOI1l:1tCt!

system. Un the- n·('I.I.rn~nt ('nsl s i Je, rill.' IJrwul ofTIalc:d ~;YSll~l1l woul J rl'qul re

approximately t\ow thirds of the rccurrvnt costs that the automated system

\'lOuld require to Keep it functioning. iois resulls LnX!1 die: gll'dLl::l ul:lic,"LY

require more expensiv<' survei.llance anJ protection on the one hand and more

ili.ghJy tCl.incd I"chnici:lll!; fIr n.:pdir :lfld ;ldill~lllll;nl. nIl till' 1\flll'r li.l11d.

c. Institutional Analysis

1. OMVS

As shown by the OHVS Organizational Chart (Fig. 3) the OdVS is

goven~ed by tl'E' Conference of Chief~ of States. Thi s Conference is the final

decision-mak'ng bodv which rules on questions of general policy. Such decisions

must be unanimous and are binding obligations of the respective States. The

Chair of the Confcn'nce is rotated ('very two years among th~ H~l1Iber States.

The Counl·:il IS comprisl'd of one indivi.du.11 of millisterial rank

"appointed by e~ch State, one of ~Iom is designated as OHVS President. The

Presidency is rotated every two yU.Jrs. The Council of Ministers directs the

P'0nprnl oncratinns of the' OMVS bv defining priorities for development

projects, authorizing the acceptance of loans and grants, and apportioning

payment obligations among the Hember States.



Fig.3 - OWlS ORGJ.~'JIZAT WNAL .CHAR~
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In i975, .:t high Commissioner'i:l uttice was created under the Council

of Ministers and broad executive powers were delegated to it by the Council

of Ministers. The High Conunissioncr ie nor.1in.:ltcd by the Chiefs of State and

servl'S [or .1 [OIIl'-YC;lr !:crm. v!ilb tll(' allll'lldlTll:JlL of t Ill' 1)~1V:-' L11:lrLvl" in )Ic!·(·r'lt .... r

1979, the High Commjssioncr \".:15 given broad responsibilities over the execution

of all studies, Lhe milllagcllwnt of irri~~alioll dl'vclopmc,nL, and control of

there are 4 main Directorates.

I r' .
...... , . ......... L

'. r

This Director.:ttc is responsi.IJlc [or t.he long-range Master Plan for the

integrated development of the entire Senegal River Basin, for the harmonization

of individual national development plans with the Master Plan, and for the

...1" •• ,,1 ,.... ........, .......... ,"........ , ... • .... I •••• '- , • ~.•
......... , ,.." p................... ' .

(b) Trai.nin(;, nnd !Jum311 Resl1urc('s.

This Directc'cltt.> plans ,mJ adJres,,;es .:J.11 ,i"l",,,po,,,"t::r ne~ds of the mrvs

progr;1Ul including training of personnel fur the High Conunission and of

the OMVS devc'lopmcnl progr:ll1l. Till' Di.re('tllr~ll(' ;11 so coordinates training required

\,'ithin the Ncmbel" ~t.'lt('s for rL·.1.1iz:lti.:.; uf' ir-rig.:ltcd ;lgricultural development

projects in the 13asin.

(r\ l'roi',r.1m ;111d Fina1l(,('

This DirL',:Lur3ll' pL'l1s and exccul('s L1ll' Llvcl"all u;"tVS hudget) i.ncludi.ng
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the execution ;111<1 m(Jnit.oring \If conl-racl sand Lill: managt'lllcnt of all

~~(lrd i.ng lo tilt: guide! i ric'S

governing the relationships <lmong thl~ OHVS Nemb(~r Slat('::; and in close liaison

with ,:,:xlt:rnal :;UlIrL',':, wI' [inall('ill~.

(J) rr~givu~l Infr~structurc

This Directorate handles all tasks associated with the studies,

construction, management and operations of the Diama and Manantali darns,

hydroelectric power, nnvigation and river ports.

with'n the OHVS Directorate of Regional Infrastructure (See Fig. 'j) as the

concerns of this Directorate are related to the studies, construction,

operation and management of the water resources of the valley. This Directorate

is also charged \,/ith ov rseeing ac . ides relating to the survey and implementa

tion of joint construction works which involve the basic infrastructure

o the Senegal Kiver Basin such a'" (a) the r: ama dam, (h) the Hanantal i dam,

(c) the Hanantal i hydroelectric d:un alld powl'r tr;]n~~port networks, (d)

n.1vi8:ab1e rivl'r systems and ports, and (c) basic survey (mapping, hydrology and

hydroeeology).

The Operations Section will be directed by an engineer who will

supervise three Sector Chiefs located at Suint-Louis (Sector 1), Kaedi

(Sector 2), and ManantaLi (Sector 3). Sector

left of the Senegal River (Rive Gauche) as far upstream as the mouth of the
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Sector 3 includes both banks of the Sene~al and Bafing Rivers upstream

trum Sec-Lu:::.. ..1nd ~, to and i!lcl11Ji.n~ t;il :L1naut:=; .. '
: ••• '~ '.' ;- ''1' ( 1: r :: r- : .:: •

The OHVS Operations r.hi ·f will conrJinClLe construction and obs(~rvationat

schedules th;.ough the three Sccl.or Chiefs to i1ssur(' that these, are (ongruent.

National agency employees assigned as observers will remain under national

agency control. However. the Sector Chief \viU coordinate (heir ac(ivities

,Inn tho 'HVS will hf' n~spons'iblc for thl'ir transDortation.

The Rive C.1uche (S"'negal) and Rivl' Uroilp (Mauri Lania) Sec Lor Chiefs

will each be assigned Lwo (2) brigades o[ five (5) pcr~~ns eaell for

cons truction of shallow piezometers (J css tlun 'j m Jeep), for survey~ng

assistance. and for piezometer observation and maintenance.

The lwu C~) dlillin~ constructi.:.,n dnd oDserv(;:r origac.ies eci'.:U 1.n Jec.'eJi.::;

1 and 2 will be composed of national agency employees funded by their

respective governments through the OMVS. The employees will work under the

consistenl ,.,ith lhe national p];lllS :\TId ohjC'cliv('s of t.11l: ~ll'mbl"r Stilt0S.

Two brigades will work in Sector 1,and 2 in Sector 2. A power auger operator

\.,irh two helpers will wl'rk din'l'llv Ullll'!l" tlll' Sector Chief for construction of

intl'rmcJinl.l' lil'plll C) tll Il! Ill) pll':-:Ol1lcLI'I.':;. 1\1:;ll, ;1 ~llrVl!yut ,,,ill '''UJ.o.

dirp('tly under the Sector Chipf. The Surv(~yor wi] 1 be responsible for

installing .1 hcnch mark or .11 ti tude refl'renee point at or near each piezometer
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to the common lGN mean ~H'a level datum.

The location of (':Jch pie:.::omctl..·r ;tnu obscrv:llion well wi] 1 also be

dpsrribed rplative t'o I>asily found l:lndmilr]<s. rb"Sf' r1f'scrirt"ions will b('

maintained at sector headquarters in an appropriate file with a duplicate

set at the OMVS Project Headquarters 1n Saint-Louis. As the deep piezometers

in the Upper Basin (Hali) would all be construct(~<.1 with a DNHE drilling rig

and trained DNHE drilling personnel, unly :1 limited staff would be required

for surveying assistance and for piezometer observation and maintenance.

A surveyor will work under the Upper Basin Sector Chief with duties and

responsibilities comparable to those of the Senegal and Mauritania Sectors

described below. On-the-job training will be provided in the project for

Sector Chiefs, shallow iezometer co struction crews, surveyors, and observers.
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wi 1 provide a full range

of administrative and financial management responsibilities in order to

assurn the financial accountability of the project. An AID-finAnced

Administrative/Finance Officer will direct the Section; he YJill report to

the Deputy Project Chief. This Section wi II be rc:;ponsil)] e lor mCl.'Ling ali

u[ the llon-t0Clll1i':,IJ clrli"il1i::tr:ltiv{' 1'"('qllirL'nH'lll': "f tIl" lirt)j •.:rt, inr'llldin,l:

tbe secretClri;l\, tr;llls!aliun, transport and vehicl ..· mainten:J,ncc, procurement

(including contracting) ,storage and general financial nl<lnagement functions. As

the Administrative/Finance Officer will assist in the establishment and start-up

operations of the decentralized Sector Offices, this position should be filled

as soon as possible after the project is executed.

2. Senc~al

[!1 Se""!~~g::" t'hf" n:lt'i nn:11 pnri ty r£'~:!1()Tl~~ j hl (' fnr the Grullndwater

r-tonitoring Project is the nircctorat(> of lIy<1r.:wlic Stndies which is one of the

fOllr Din'ctoratL's ('olllp,-isinl/. the Ministry or Ilydr.:1Ulic~;, TIlt' Din~cll)l"al.e

L1( llydtdulic Studies i~; rl·~;I){>lI5i.I>Je for Llll' fllllo\·:i.ng:

groundwater resources in Senegal;

2. Baselin£' sttldjes necessary for hydraulic and rural development

studies in topogl';'lphy, agn)cl imatology, llyJromctcurology and geophysics,

3. Dat:l nnalysis ;llld iLs l'l'I;ltillllship Lo W:ltc'r rt'sourCl'S

"1 egis lution, speeif iCcllly w3t(~r conscrV:l ( ion; ,md,
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4. In collaboration with priv:1te laboratories it 1S responsible

[or ", 1
..... I.LU l.Ll~ L i. u~actll~,

statistical analysis and responsible for all general programming and

technical monitoring hp;lring on watc'l" rl'SOUrrL'S in SC'lll'g:ll.

1. The Office of the Director

The Office of the Director is responsible for planning all research

activities to determine the quantity, quality and location of surface and

groundwater resourcES in Senegal. The Office of the Director is also responsible

for the coordination of activities with the Directorate of Urban and Rural

Hydrology which is charfcd witll drilling operations. ~he latter has several

w 11 drl1iHll! crews ltoe u Lol.al u1 <llJutoxillldL<:lv :JU lu81l) avaiidl>le ror L'!lL'

construction of shallow wells or piezometers. The drilling of the deep

piezometers, hOWCV0r., is done by priv:ltu drilling c:ompanles based in Senegal.

The Directorate of Hydraulic: Sllldies is divided into two principal

subdivisions, as follows:

1. The Division of Hydrolog~' is charged with the development of a

networ.k of hydrological observation wells; the study of the development of

river baSIn systl'ms 111 ~l'ilq;al; ttle torc:castlng (11 t lUllLlS; L1IL' SCUllY UI (ll~

regulation and c:ontrol "r sllrf:II'I' waters; and surfacl' \';~llL'I- dala collection.
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2. The Division of Hydrof~('lllll;',y is rCHponsLbll' for UIL~ rcscnrch ~lt1d

(h) Staff

The Directorate of Ilydr':lUlic Studies current ly has a staff of

approximately 40, as follows: 10 engineers, 20 trained technicians and

10 administrative support staff. There are also fiv~ (5) expatriate staff

i1clrli tion, th~>n' :lrf.> sl'v0r:ll IInner 1('vel personnel in training

who will return to the Directorate of llydr::tul ic. Stud it's upon camp] ct ion of

their training. These include two engineers who arc currently studying

hydrogeology in France. and six students who will soon return after a two-year

AGHRYHET training program for technicians 1n hydrology. It was pointed out

that the Directorate of Hydraulic Studies draws personnel from other local

African training schools from time to time. lIor this reason, the Director

fpl r ronfident that th re are sltlt"IClCnL and qualilit;;u u!Jut:'r-level personnel..

in Senegal available for assignment to the Groundwater Monitoring Project.

The Sector Office at Saint-Louis will consist of the following per~0nncl:

b) 2 Drivl'rs/Ml'c}lnni(o:;

c) Surveyor

d) 2 Brigades which will be comprised of 2 foremen and 8 laborers

e) power Rupcr onrr~tor

f) 2 aides for power auger operator

g) A Secretary.
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AID will finance the costs of the employees at the Sector Office. It 1S

year of the project.

,
C:~:lJ I UY\'l'~; '..': i -: 1 : ~ t :-', f :1 : : 11'1 r 'rv L C'_\

The Directorate of Ilydraulic StudlCS In currently engaged in 3. variety

of projects, some of wilu.:il il<.lve signific<lul Cl>nlribulions [r-um uLiJt:r dUllors.

For ev 'Uple, then~ is a Wltf'r Supply for (:llt::mical InJustries of Senegal project

funded by FED to explort' the possibiliti,'s of incre:1sing chc'mical production

in Senegal by greater inputs of water resources. Specifically, the project

will study the feasibility of providing 12,000 m3 per day to the Senegalese

Phosphates Company of Taiba. Under this project the FED is fllnding 1 engineer

(Hydrogeologist) and 1 techniclem. In .1ddition, there is an on-site engineer/

drill Lng and related fidel oper~1t lons. 'l'1I<, Dlrector~ltl' of Hydraulic Studies

is also responsible for another study entitled Survey Program of Resources and

Needs in the North of SCnl'~;lJ ....,lJich is fllnuceJ by the FAC a~ld tlI.: Cais~('

Centrale (the french ~"ll.-loan \·nnJow). j'hJ.~ stucty w1ll eX<l[iune the ....'<H.e;[

resources, principally in the Senegal River Hasin, Louga and Diourbel regions.



In the Saloum regu.m the Caisse Centrale and the World Bank are

funding, through the Directorate of Hydraulic Studies, a feasibility study

to determine water resource needs oj the local population.

(d) Conc1u:;ion~;

The Din.:ctor;,.ttc of Hydr~lUl ie: Studies I:. lUlILi d\.:lll Lhal l.L, l:c i ,;

adequate qualified staff with the necessary experience to discharge its

responsibilities under the Groundw<lter MoniLoring l'rojl)ct. As alrl.lady notcd

the project, e.g. construction crews, surveyors, puwer auger operators, etc.

are not presently available and will have to be locally recruited.

3. Mauritania

In Mauritania, the national entity responsible for the Groundwater

Honitoring Project is the Division of Hydraulics which is within the Hinistry

following:

a) ,,:,plor<ltion :lI1d ul'vl'l"pllll'lll l [ wnt cr ;IS w011 :\1' its

LUU':i\.:("v:..Liull;

b) survey and study of groundwater resources;

c) planning, implementation and supervision of water resource

development through the construction of wells, boreholes, etc., as well as

their maintenance;

d) carrying out of hydrological studies;
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f) formulation of legislation aH well as the regulation of

g) productiun and distribution of w;lter and tlw development

of a water treatment system;

h) stuJy, construction and tilJinlenan<.:e of ,J water canal f/(,tI.Jork

as well as the sewage system;

i) study, cX0cutiun and control 0 Llcctrical systems for

urban areas and special projects; and,

j) technical supervision of SONELEC (the H.<turitanian national

electrical company).

As shown in tIll' oq;alli.zaLionaJ. Cll;lrt (::ieL' Fig. 5), tl1<' Division of

Hydraulics is comprised of:

The director anu his ;}f;sistant ::Ire responsible [or the ::lctivities

that are carried out by four services (the Water Resource Service, the Equipment

Service, the Hydraulics Infrast.nlcture Sl'rvicL', and the erban Hydraulics

.~~•..\~: I. t.! n:_ ....... ~ ... __ I ..... ,.. _.l.:_ ...... ~.
I. \.J 1. V.1 J J \". 1 ( L. 1 t L V.i.. L.. L'-. \.~. 4. I. u.;:; _.J.. J,.. '- \... \,..

responsibilities include the AGI-lRYMET project, a UNDP borehole project consisting

of 36 boreholc's for vegl~t;.Ibll' ,mu lives!.l)(:k dL'vclopmcnt l1I.:linly in the Trar7.a

reg.i-ull but also bLdng l'arrit'd uu!. ill till' Ilrakll<1 and ASHalJa l'l!.gions, and tile

I, ,...; .'1' ., • I, ,,'
-, •.• 0" 0- ~ - •

f 1,.\ t ,",,., h ... ~ n ·l,-l"l..':
_ .. ~ ---. - .. 40"- -

Nouakchott, Rosso, Kaedi, Splibahy, Ale/;, Kiffa, Aiou, Nem..'1, and Tidjikja)

report directly "', .. I~~. Din'I'lor, <11 thOIlI',1l they opcr.1tc under the :lUSP1Cl'S

ot tllC [{ural HyctrauJ 1 ('S U11. ICC', one 01 l:WD Ul r ices or. Ute l1yciraulics

Infrastructure Sl'rvic~.
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(b) Water Resource Service

1) Hydrogeology Office: the activities being carried out

by this office include hydrogeological synthesis of the Maurit~nian South-East

Basin, and hydrogeological evaluation [or Kiffa, Aiou and Tidjikja.

2) Geophysics OfficI!: among the' activities being carried

NeOla road, exploration of ZOllcratC' regi ..,,, for survey of 'l'aonndL'ni. ilasin. water

searching in Batha de Tidjikja, and gel>phy~;icul research in the Aftout region.

3) Hydraulics Resources Inventory Office :This office

1S responsible for design and documentation of hydraulics surveys and studies.

(c) Equipment Service

The activities (If this service In, luck conrrarting for equipment

the h."Y".~hn I r.(""·_...... _-~._ .. -., 1"('''''It"rnl nf pf)t1irmpor

,,is well as its rep:li.r ;nlll j;~.1jllt('nancc.

Office of Rural Hydraulics:

1) Borehole Officl!: ttlis office is constructing large

boreholes at Kiff.'l nnd is planning to constnll'L nH.,JiulII and small size boreholes

'T': 1 ~ ~ ,. : ...
... ........J •• 'J-.

2) Rural Ilyd~aul ics .~)ffil'c: construction of wells is being

carried out by brigades in ten locations (fnr locations refer to above Office

of the DIrector).
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(e) .~rb.:ln Hydraul i.c Sl'rviCI'

'fhis servi<.:e is rcspon:.;iblc [01-, inl('r <.11 la, the eXlension of tIll'

water network 1n Nouakchott, installation of water pipes at Rosso, extension

and improvement of water ~ystcm In >loudjerin, .1nd th ..· reil1fuTcement of urban

\.,raler \.,rorks system as well as the stren?,thening of SONEtEC' s supervision.

Tn 1981, the budgC't for the Division of Hydraulics was approximately

$14.5 million, and in 1982 it was reduced to around $ 14.0 million. The amount

allocated [or rC'r~;onnc1 lot;llc'd abollt $ 7.7 million.

The Divisi,JO of Hydraul ies conf ront ~ several insti tutional constraints ~

They include:

- the lack of qualified and skilled personnel;

- the lack of structure 1n training and improving mid-level

managers In hydraulics;

- difficulties in training senior staff and rcintcgrat1ng them

into the national s~cvices;

- [11,- l''Xudus l)l" ~;I.~\ljur ;lIHJ llild-] ,·Vt.' \ qu.11 j I il·d Hla[[ liul.' Lu

the existing financial conditions of lhe GIRH ;.lOd the lack u[ competent

'technicians;

- difficulties for the regional authorities in the timely

1'1ohilization of personnel and material, LI,u;:> limiting th~ productivity and

efficiency of the staff;

lack ot llaisoll <I11U LUl)'ll~ \ILl ~ .• v ..
.... " , ~.

ov') a '

__ 1 ~"I.
~f f'll'il it·i,.·; :tIlll nlfi('('S 10 ollt-Iyillg .legiulI:>; allu
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Notwithstanding the above constraints, the Dir:t:ctor of the Division

of Hydr:1iI1ics expressed coniic.lence lon bl.,jIl~ able to llI.olJili;GC tiw p~:rsonnc.l.

necessary for the Groundwater Monitoring Project, with the possible exception

of the Surveyor to be located at the Ka.edi Sector Office. COIlsideration '",as given

to the integration of the well-drilling b-ci gade presently working in Kaedi and

the OMVS Sector Uttice to IH! estabi.ished lllL'n: 1.0 ~xecute Lhi~; project. A

be competent to handle the Groundwater Monitoring Project Sector Chief

position. However, lhl: consideratiun of illL("'gratjn~ the OMVS Scctor Office

and national service well drilling brigade war:; dropp~J as lines of authorities

and responsibilities of the two distinct activities could well be confused.

l~us. it was determined by the Director that a discrete Sector Office would

be estalJlished to implement the Mauritanian component of the Groundwater

Monitoring Project.

The Sector Office at Kaedi will consist of the following personnel:

a) technician (Sector Chief)

d) 2 Brigades \vhicli wdl be compri ~H~J ur 2 foremen and 8 laborerl>

c) power nURcr oprrator

i) l aides for pU'wcr auger oper:Hor

AID will finance the cost of the anove employees who w111, tor ~ne

mOSL paLL, th~' nr{'\~t"rt-.
J - .... -
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\.Jith rcg~lrd to Jines of n'spon~;ibilitics and allthorities, the Sector

OMVS Chief of the Operations Division (Saint-Lollis) but for administrative

matters (e.g. recruitment and funJing of certain nation;.tl personnel) it \'!Uuld

report to the Hauritanian Division of HydrauJ ics. A \-fritten agreement between

the Gi1VS and Llle Division vr Hydraulics or tht, n,~,p"ll';ibJl~ CIRJ\1 rqJu_'s\;I1L;\Livl'

;;hould be executed ouLlinint; the n'spunsibilitics .:ilia relationship ot til"

Division of Hvdl-aulics vis-;,-vis the l 'VS Sl~ct()r orfice' in Ka6di ,1nc1 the' 1""OJ0

of OHVS, Saint-Loui s-hM;r'd office, prior tn th .. di ~bllrs('mcnt r~f any flindE:

under the proje\'t.

4. Mali

The Ministry of Industrial Development, notably the technical division

called iJi'll-il:. \HUI its "Groum!Walvr ])iv j sion", is ce~;iJonsl.lJ1C lur grounu'';ctl.cr

. piOl:J.t:l.. nan,; Hlulliturin):?. Rel:iLlllal sllLHJtvisil!U. <t::>Sll"IIl:L.l Lv l·'.ll'll vi Ule

7 regions of til,: tldlj:JI1 territory, c:o"rJinalc w;lll'r-rel:lLl~<.l activities of

of the regions and the management of lJNHE. The organizational chart (see Fig.6)

011 hydroge()lo~~l..('aJ iSHlI('S in Mal i.

The Cround\olater Division has ttw [oj J owing tasks:

a. At the Hanagemenl Level

I) 10 conduct an inventory ot all l1ydrogeologl..cal data collected

during the implementation of drilling and well construction projects.

2) To dr;l\v .1 111.:lP showing tubeweJ Is and updote resuJ ts and to
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3) Plan and organize hydrogeological studies in collaboration

't':lth the fin.:lnci:1g ~gencics 3.nd :...:~':':: ..... -:~ ch.:lrgc of the studies.

4) Supervise the i.mplementation projects, the construction or Wt:>lJS

~.g. projects at thu lvvcl 0(:

tlH' DNHE

]~.'vp] opmpnt of Puhl i c \.Jorks conrerning the "Hydraulics

compol1l!nts".

5) To survey water requirements and establish water holes

programs.

6) Determine a water policy on the basis of requirements,

the groundwater works w ich have been carried out and technical aspects of

relAted issues (socia-economic, gcographical,ethnic, livestock, agriculture, etc.)

1) Hydrogeological Studies

1onitoring of studies ·f all hydrogeological activities

. which Olrc financc'd <lnd implemented by inte'rndtional ac;encic's.

- Discussion amI appl icatioll of the results at the level

of the Ministry of Industrial Dcvelopment and the National Division of

HydraUlics. fo nake the rural population and the regional services which are wor~inQ

il close collaboratioil with the ot~ll'r cJe\l:J\-tments, e.g. ,Jublic !:ealth a:1d s;:mitation,

2) Project Impll.:U1clItatior:

.. - .
:::.up",rVU;J.ull UJ. ull-gulllg lIrJ..11Jllg ,illU W~lJ. L:UU::iL1UCLJ.UlI
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distribute documents to interested serV1ces and organizations 10 order to

.1ssurc satisfactory groundwater m;lJlagenll'nt.

PuL ;In ('rnpllilsi~; llll til(' 111:1 i 1lt.I'TlIITlI'" s('rvu'(' or "';ILer

(i) (;eolugy ;lllU llydl"llgL'ol'lgy Jr'lining

In Bal11:lko. two ptlhlic in~;litlltions ;He resllonsible for

t rainin;:; Lccllni ci:ln';. 'I'lI('y nr'-,:

National School uf Engineers

- Central School for Industry, Co~~erce and Administration.

(ii) International Aid and Cooperation in Groundwater

l{es 0<1 rch [Jnd Moni to r i, ng.

S('ver;ll w;ILI'l' drjjllll~', IJr"Il','t:-. .II Ie ':,IIIT,'lll.i'y I)(~lll).~

i,mpll'l1Il'llted ill varillllS n'l!,ions llf th~ T~erlll>li(' of Hali.

Tlwse projects :lrc unJer the supervision of the Groundwater

Serv'ill' of LIll' IlNIlI',. '11~lll' "f tilv prujl:'l'ts is fi,n:,mci:J.11v

autonomous; Llll'y :Ifl' fillancl'd by l':<t:crIlLll Jonors <lnd Ulelr

management is ;1150 in tho hands ot exp.1triate experts. Given

the variety of financing sources, and the nature of the

projects to be impll'lllcnted, there arc several categories of

1. !:!Y5!,r.;~I~l_i(' J:)nlJI'c_t~

l1ydr3ulic proj('ct:e; ;In' submitted dirt'Cl.ly tr' t.hl' J)J!NI':, :;pl'cifj'>,11Iy

to the Groundwater Service. The latter is responsible for supervision
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the urgency of cases. These project·s serve ;1S a basis [ur regiunal Jev<.:J upmc[lt

1n order to improve water supply in villages and rural areas. It should be

underscored that Lhese well-drilling projects are part of 0 Mali-wide strategy

whose objective is tu supply water to the rurnl populations.

These projerts are financed by various groups, particularly non-profit

:1nd private orgalli;-:aLiulIs. They i.n turn receivl~ l;rallls [rum intl'rn,1t1ona]

agencies and foreign governments. The projects are mnnaged by a project

director, who in principle is the representative of a religious organization

working in Mali.

r " .. ~. l"'._ : . 4. _
.1. Ul..Ut::J. J. .L.\J.ll..L\...:J

Some n'l',ion;!J cfloveloplJlcnL projects incluJl' "hydraulics" compOIlLlnts 1n

thei r impl ementat i on plan in urd~'r Lo sLlpp1 y wall'r tu the population of the

one or several boretlOles or wel.l. construction.1t is ur .:ourse evidenL LiidL

water drilling is necessory prior to public health, hygiene, livestock and

agricultural activities.

Groundwater. They are:

, .,
.1.lUp.l. \::!ll\.:11L ~u uy

.1 T"\'

'-Lal,.. .L.IL .... J-.:JJ-v;'-i-

(1) UNDP/UNICEF- This is a 5-ycar project (1977-82) for

$ 11.() rn; J I illn (IfNTf:FF. $ '2.') lI1i 111')1\ ;lIld u;'1iJj', .:;. ...1•.·'11111

inrrE':lSP rllr.1L \,f:1ter .<;l1!'!1ly ot sm"ll settlements and lor

. ,
J(lIJ)L(l
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the impl0\lCulcnt or sanitary c0nditi.Ullb.

'['hi!:> projl'ct 1.S IJl'illl~ carri~~d oUl in Cl;ntral West

l·bE.

provision of W;:lter supply to ~1ali-Sud (Bongouni, Yanfolila,

Koloudieba). The project began 10 1978 and will be

completed 111 1983. The cost is $ll.O million.

(3) Mali Aqua Viva - This rural village water supply project

for approximately $ 6.0 million began in 1975 and is

being c:wcutcd in Central Mali (Djenne, San, Tominian,

Koutiala, Yor0550, Bia and Segau).

(4) OMBEVI - This)s a 25-year projecL which began in 1978

with the first phase continuing tlH"ough 1983. The project

Hl lhl' K.1Vl'S-Norlh :\od Nara-L\st rer.ion. The total cost

of the project is $14.9 million, of ~hich $3.0 million

1S for water resource development.

~.) UDIt' - nlis JS an Illtl'gr:Ited land devel.opment project

incluuing cOl1strlll'lioll of 50 dug wells and 100 drilled

wells 1<)[" till; 1.mprovemcnt or rural water supply ror [tie

project i~; $1.() millinn. It bog:1n i:1 1973 ::md is scheduled

to Ol' l"oll1pll'tl'd in j(jH.).
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(6) ODE I - This proje'ct IS a component of regional

improvement of cattle raising and animal husbandry

for $1:.:.8 million, of which $3.0 million is for

walL'" ~up~ly. A.ppruximall ly 70 '\1':'" 1; :.' ~tncJ ~r; 'vJ.1tcr

Ilulo:s ~lrl' lu lll~ i:ol1stru(:tcd and i;nprovL'd, rl'~;p.cti.'!cly,

unuer Lhis pro.icl'l. Tltl.! project dULllion i~; 1973-1983

anu is being carl-ied out in llll' ScnoHwngo anu [Huura

,.
U.L

Thi 5 proj cC t which i ~ being illlpl{~-

i.~'.'0!.','0~

the construction of 70 wells, the carrying out of

hydrological studies, exploratory drilling and

t aining of drillers, hydrogeologists, and mechanics.

~ 1 1 : . _
_ ..L -1......., •••

training o[ pl.:rsonncl ["l" well construction.

c. Staffing

The organizational chart (Fig. 6) shows tha t all water projects

which is responsible fcc ~;t:Htinf.; :lOd ,_'x/"('l1ting W:1U'r w(1rk~ fo" ;m""lement its
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hydrologist.c;, geophysici sLe, etc.), 10 techni ci .:lns rmd 10 mechanics. Accelerated

trainine: of technicians is !H'ceSS<lrv for MnJ j to ll;lrtil·]!1at.C in thp variolls

groundwater monitoring projects, organized and financed by international agencies.

It is projected that the personnel which arp trained in the twu tecrmicE11

schools in Bamako will eventu.111y take nvcr tlie organi.7.ing and mangernent of the

on-go~ng projects. fhe tecnnical school tor till: most part)

and the DNHE.

Personnel for the Sector Office at Manantali will either be drawn

from existing persolmel or ["(:'Truitl'd, if not ;Ivai lahl (' <It ]JNIIE, Lo staff thL'

office.

The Sector Office at Ma~antali will be comprised of the following

personnel:

a) technician (Sector Chiuf)

b) Driver/Mechanic

c) Surveyor

d) Laborer, guard and eventuall y '3 pi czorneter observers

AID wi 11 I' i 1l,:JIlC(' tl1<' ('L)~:t of till' ,'mpl uy"('S ;Il lhl' ~:;I'l'l-llr or ficc.

D. Soci.11 Soundness i\nnlvsis

1. Beneficiaries

TIll' most innnediate bcncfici;ll-j{,,, or this project \4ill be the

.. ".• 1 .._: _._,
\. CL.lIU.J.. "'-C.l.J..

~••_ .1
<J.L1U

_ 1 •. :._: . ,. ,_ ,
UU1\l..LLl.l.-,::) L.L\.4L~ .... '._

.- . ~- ....." .. -. - ,tn.. J.. ,;)Vt,UI-L- J
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" . .1.
L.U,,"_

","o't' ....... __1
............ ~ u ~, ....
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of their grolllldw,dt'l' lilonitCJrill~', fUT1l'ti(lll~;. Thl' ;J(·tivi.tlus [hat will support

the dams on th~ watl': regime nnd droin!lgc of thl' area. ThereforlC the project

will be providing information thnt will Inr.rcase the.: chances for the success of

current programs and projects which more directly involve and benefit the

local populations described herein.

L.U million people, UI dL,uuL 14 pL'l"l'l'lll of till' rut:" l'upuJntiol\ of the three

Hember States. Among the six ethnic groups in the basin, subsist.ence food

~;:.:~:.;.:::::'c:; ::.~ ,:1-." :wim:>ry prnnomic ;'lct ivitv, with 85 percent of the rural

basin residents and many urban residents participating in subsistence

agricul ture. Much of the Senegalese and Mal ian Rive r Basin has long be

sedentarized. Mauritania, however, has only recently exp~rienced d Jr~~atic

conditions. These :lve played a critical role in destabilizing much of the

region's econOi:li,: activity crp;ll'ing jll,'n~aseJ uncertainty in the production

2. Productive Activity.

Although subsistence food production is the primary activity in the

del ta, commercial agriclIltllre not" exi sLs, following 150 years of experimentation

with irrigated agriculture. The two crop seasons 111 L llle' ,'1.L UU.l t

consist of rainfcd .~ieri a\vClY from tlw river followed by the productive

0\1,'110 flood rpC'pssj on fnrmi ng of the rich river floodplains after the flood
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The major crop lS millet, followed by rice, malze, and assorted vegetables.

Herding is the secondary activity (or the r~glon. Sheep and goats

combine to generate 20 percent of ·the wealth in the river basin. Herding 1S

not normally re'l:;lrded in l:l'nns of produ('!. jrlli. !.Jut ;]~; .111 i.nVl'stnlcnt -- a selVi.ngs

SySt(;'ffi. Animals oft~n have a higher' soc,ja] value tll<.ln the l!4uivalcnt amount

of cash invested elsewhere. The droughl .111d the CUll!)(;quent degradation of

[~.. __ .... J Ll- \...;., ... v

integrate i.nto ;1gricul lure intensi fic:ltiun :·;chemes.

Water is basic to conduct all these activities and remalns the primary

need of peasants. In this context, the proj ec t wi 11 serve to collect useful

data on the local perceptions on water requirements.

'1. F (',1 S i h I lit v_.._----~-----

Since the socia-economic feasihi I ity uf a project relates the proposed

technology to the people who are expected to support it and benefit from it,

the dams \o1i11 have diverse imp,lets in ,1'"., hasin's popuLat:ion.

Groundwater monitoring, os a teclmol ogy, will identify and see]<

sol\ltions to n'lTlcdy wat:<~r-r(,]~lll!d ;Idv('r:;,' l'ff'.'l'ls. Thl.' Tl'ssl,ttlernent of

12,000 people will cl'rtainly result in ;1\1 alLl'l·ati..'Hl of ;q~ri..culture activity.

pattern. Although the OMVS predicts a dl"'n~al'C in flood recession agriculture,

the regulation of groun<h"alc'r r('source~; may Sl~rve to slem this nr'f'linl:'.

Hecause ot the maintenance ot gOOd quality water, tbe availabiiiLy uf
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water sites, livestock activiti0H nnd irrjg~ted forage could he increased

~n teturn.

general understanding on the part of local i.nhabitants concerning the

relationship between groundwater resources and agricultural activities in

will be largely the result of the community education activities contemplat.;;d

under this project and the participation of some of the local villagers 1.n

'""'r''''''''"l t-",...", ""r,
..~. ~ . ~ - - - - - .... 0

"lnrl rl "" t-·,- ... - ---.- ("t., t- 'h ("\.,....; n tV"" "... t· .; ., r·; ~ ;. .-' ... '"
0- - .. - - -. ~.J -

1 r.f" .., 1 ., c:: C:np,,; fir"ll"
, .' .i

the achievement of this project's objectives will allow villagers to

identify any deterioration of water quality in existing domestic and

livestuck wells lh:lt Tn.1Y n'sult from irrigation development. Above all, the

.......... 1-.': -.. ~ ,.." ....... r t-
...................... " ...... 111~ .....

..... ,.. ,..,,.,,-
1'" 1 ............

ground a r onitoring ata In pr~vcnting loss of land to agricultural

production.

Project data will be made available to the local H.egional Development

Agencies (RDAs) as a tuol in pL.mning the olJvelopmcnt of groundwater resources

of the Senegal River Basin.

It is,however, necessary to discuss one of the principal problems

oftentimes encountereu hv thi.:.; rJ'jK c~· project, n.1nwly, v;tnd.:llism. In

th" past, vandalism ("If pipznnll·t('rs!w 1,'1';11 inh.1hiumts has been a chronic

prublem. Pipe vap!; al~ "[ll.'1l n'll111VI'd and L1II' pie:to!1Wll'l- LuIJl:w(:ll.s are f illt:J



Q'I

observations. Although this sort of d~struction is oftentimes the work of

This project will address these problems by: (a) a community

education program; and,(b) through the physical protection of the piezometers

and other instrumentation.

5. Education/Local Involvement

Past experience has demonstrated that the hest method of addressing

this problem is by a community education program •.limed at educating the local

population in the principal objectives of the project and/or directly

involving them in some of the project activities. In this manner, local

involvement not only protects investment in the piezometers but also allows

participation by the lJLJur i.n the development process itself.

In its early phase, the Groundwater Monitoring Unit In S~int-Louis

will be respons.iblt' fori pl'lIJning 10('.:\1 ,·duclt.ion progr.1ms, including t.he

l'xtent of loc:l1 rLlrticip.1t.ion in the llrojl'et. Tlli~; striitC'gy will include

specltlc plans wllich lake account of till' soci.o-culrural div'-'LSi.t.y of the

methodology beforl' they go to the vi llagl~s to work with local chiefs and

"significant others" in explaining the program, specifically how the piezometers

dllU UdLd L:Ump.i.:i.dLiun reElL~ LU Lile iong-ll.'rm weltare 01: (he local lnhabltants.

The Sector r.hi(~fs will ;Il~;() be rl'sj1C111l>iblC' for choosinG, where

" ""UIlIII iii e!) moni !~cr;..



An attempt will al so be made to sdl~ct local women to o.~~ist 1n the

monitoring prucess.

6. Environmental Concerns

,.· •• v-.-h"'...-.....#'""\_,..,.. ~ - -- ..... -.._-- ...... ,..: _ .._:,... ,., 1
.A.. ~ ....... {';) _

..., ~ .1., •• ,.' .:_"'"
..... ~ _ ~-IP ..·o

~._ t_l..... ,... _ .......
""' ........ ..... \,.I .J_

"'_ TT""r ,-_ \. .._ .. _ ... _ ..... .1 L __ .. 1... _ 'T~ATn'_ r_._~_ ........ _,.._ ...... , ;\&:&: .... .;_ ... f"\~~;,... ...... _
L .J..LJL u.o.J.~ Ue:C11. t-'l.C:'paL~U uy l..llL. UIJ£\.~.u .:> ..... UV -L .... Ul.uu....... \O'C,. .... t~ .... u~~.:l' ....,.a.. .... ~'-_.

The OMVS and its Member States will contribute $ 551,000 of this

Project costs over the four-ycar life of project will be $ 5.2 million.

T:lbll' 11. SlImm;lrlZC'f; mnjor (',11l'p,llril's or \:'xp'llllllurC's.

A. SUIIU113 ry

The basic components of this project consist of data compilation,

V. FINANCIAL PLAN

amount in project costs.

AID's contribution will be $ 4.6 million as a grant.

to data gathering activities.

the environment because the construction of the majority of piezometers will

and Negative Det rmination has been recommended (See Annex G).

be located in and near irrigation fields which have already been altered

will be carefully monitored throughout its entire lif e and will be limited

analysis and institution b~ilding. Groundwater data thus obtained and

analyzed by the project will lffiprove the quality of decisions which relate
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B. AID Expenditures

1. Technical Assistance

Technical ElBsistance (See Technical Analysis Section for details

concerning the types of technical assistance to be provided) will be

provided by the U.S. Geological Survey through a PASA. The cost for

long-term technical assistance for a-hydrologist (Deputy Project Chief)

and an Administrative/Finance Assistant are $135,000 and $90,000,
, ,

respectively, inclusive of travel, in-country support, per diem, etc.

It is anticipated that the Hydrologist will begin his duties at the

beginning of the second year of the project (13th month) for a duration

of 36 months, and the administrative assistanat around the third to

sixth month of the project for the contractual period of not more than

83.

3-3/l~ years. In addition, the tost fOI 13 Dlonths of Dhort-term
~

consultant services at approximately $~ler month 1a budgeted

(1) 3 of the 13 months short-term con~ultancy will be utilized in

assisting, in establishing, and in the start-up operations of the

decentralized sector offices in Saint-Louis, Kaedi and Manantali;

for:

(2) setting up a mo~~~ng information system early in the project; and

(3) carrying out a7 evaluati

project's- life.

of the project toward the end of
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2. Commodities

A variety of technical equipment. office equipment, materials and

vehicles will be procured under the project. The technical equipment.

office qtlipment/material and pipe will all be purchased from the United

States (Code 000), except as noted in waive

PP or wai.vers subsequently prepared.

quests submitted witl this

'he OMVS Deputy Project C ief will coordinate procurement of most

"commodities to be purchased for this project. USAID Mission will assist

OMV in procuring an initial list of basic commodities that will be

required upon arrival of he AID-financed Hydrologist (Deputy Project Chief).

Vehicles -0 be purchased nd r the project include 13 in the first

tWo years. New vehicles will include 6 four-wheel all-terrain vehicles for

field transportation, 4 one-and-a-half-on trucks. and 3 passenger cars for

the control office at Saint-Louis. The vehicles will be lIsed by the three

SL'('lUI'S In Sllint-l.ollls, Iled!. nnd Monont<111. An ~Idl!qul.ltl' m.:tintcnance is

Tlot available fur American vehiclcs in Mauritania and Mali, all-terrain

vehicles for Kaedi and Manantali will be purchased from the Free World.

A wa ver is being requested for the vehicles which is attached to Annex E.

Further, the establishment of a central maintenance center is not feasible.

Some maintenance training will be provided to each sector, but non-routine

services and repairs will be done through private garages.



Shelf item procurement will include cement, gravel and other

miscellaneous construction materials and office supplies. A waiver

will be requested to raise permissible shelf item purchases from 10%

of the total project local cost financing to 25%.

The USAID Mission in Dakar will provide procurement guidance

and assistance as necessary. Ocean shipping and marine insurance

source rules will apply. The commodities to be purchased and their

estimated cost are found in Annex E,' "Procurement Plan'.'

3. Shelf Items

Estimates of local procurement are the following:

Office materials

85.

Saint-Louis central office

3 Sector offices

Cement, gravel and other local construction

materials

Inflation (10%)

Total

38,500

22,200

12,000

5,500

$78,200



4. Construction

Construction ot the 4:>u sh.:J.l1uw (leg:; than 5 metcrsj.:J.nJ illt~rrned.i.:J.Le

ca[cicJ out by th", OMVS Sector Offi.c·c~. Cont;trllction l)f tl1C' :210 l'iC20merf'rs

i.l1·1J 10 "b,;crvation boreholes Lo C'omprisC' the ten "1 in sIt transv('rsing the

~llllvial vnl10Y (Sonegal and Mauritania) will be accumpl ished by local well

drilling firms under contract with OMVS • In Mali, the 20 proposed piez.ometcrs

(a) Construction of Observation Boreholes (Contract)

:lines tran:;v('rsing till' alluvial aquifer in Scneg:JI .:mcl [j(lllritania. Tlll~S"

boreholes ",i JIbe cfluip"o with a w.1Ll.:r-levc.d recun!c'r tD p ,wide a cuntinous

record of groundlJater Ie el f1 uctua ions.

The observation boreholes will be 8 inches in diameter and 30 to 60m

deep(averaging 45 m dcrp) for ;1 total of 450 m of plastic casing and hole.

slotted in the lower 3 to 5 m; gravel packed, packers placed above the gravel;

biJckfi] led with clay in the annulus between the c.:lsing D.nd the hole wall;

cemented for 5 In below the land surface; and developed by compressed nir.

Th~ contractor will also construct a concrete recorder shelter with dimensions

of approximately 1.5 m x 1.5 m with a lockahle Sll'l,j dOllr over erich nm·,,)!lol,'.

The shelter will be provided with a \-!Ooden platform abollt 80 cm above the base

for pl'sitioning the water-level recorder (See Fig. 3, Annex A).
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The estlmated (:ost of the 20 boreholes is a shown bel,-~' The

$ 220/meter ullit price includes drilling, casing and development by the

contr.:Jctor .

Cost Estimate - Observation Boreholes

10 bOTehnleA nt 4S m = 4S0m x $220/m

10 recorder housing at $ 500 each

Contingencies (102)

Total

$ 99,000

5,000
---~._-~_._-

$ 104,000

10,000

$ 114, 000

(b) Piezometer Construction along the 10 lines (Contract)

Construction of the proposed 75 shallow,80 intermediate and 45 deep

piezometers to be located along the 10 lines will also, be accomplished by

The design of llll'SQ piczometl'TS IS ;\5 shuwn in FiglIH> 2., Annex A and

pIpe set in a concrpte block and extending above ground surface to provide

Cost Estimate - Piezometers along the Lines

Conlingencies (10%)

Shallow - 75 at 8 m = 375 m x $ 125/~ =~ 46,875

~'$ 260,000

-$ ~) ') ) • O(l(,

$ ')31,875

53,125
----

$ 585,000

:.'1)HO III x $ 12~)/1II

Dc'''I' • :,", .It ,'dl III
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Summary of Contract Costs

Observation Boreholes $ 114, 000

Piezcr.JcL"rs 585,000

TOTAl, I'sr 1t-1ATED CONTRACT C()S'I'S 6Q9,lJUU

!{ou11lled to $ 700,000

(c) Malian Component - Constrl1ct~on by lJ)NHL:"

'11~1 ne

1.n depth between 60 and 80 meters, will be drilLed by Ult:: Haliar. millE around

the perimeter of Manantali Reservoir using departmental drilling equipment and

Annex A and further discussion of the details of the Malian Component is

contained 1.n Section 6, Annex A. Costs are based on the Direction de

l'Hydraulique et de l'En gie's"Propnsal [or the Execution of Hydrologic

complex to be constr lct..:J in tIl(· ViCi.lli ty of KmantLll i Reservoir.

Borehole constructiun

Mobilization

Boreholes, 20 at 70 m

Demobilization

Offic(' hOmL x $300/1lI.'

I .. , ( r i Ill"

1400mx $90/m

$ 8,000

126,000

7,000

18,000

3,600

$141,000

$ 22,000



Subtotal

Contingencies (10~)

TOTAL

$ 163, 000

17,000

$ 180,000

ld) Construction of Shallow and IntcrmeJiat~ l'i<.:zometers

hv Sprtnr Fnrres

The proposed construction of the 450 piezometers 10 and around the

irrigated perimeters will be accomplished hy sector work forces with equipment

and materials fllrl)ished bv the Droiect. The tec:hniQue to be employed LS

discussed in detail in Annex A and the cost of this work is included ln the

project budgets for equipment, materials and operational support.

~. Onpr~tlnQ ro~t~
• x

a. Costs of ~eopt~ysic.:ll and .P.!.:.c'_togcological studi.es by the Malian

DNHE for selection of sites for 20 deep observation boreholes

ill ~lanal'l.i I i rl.·SL)l-V~) I r tlrl';; ~~L ,. \ ,:)~)j)

per site :

b. Chemical analyses

Laboratory analyses l.n Dakar 150 tests, $ 60 each; $

Pesticide/Herbic1de 10 US 40 tests ~ )UU each

SlIpplif'S

.' .
Loun L 1 nt;L'lIC LV S ~ I VI,)

TOTAl $

60,00U

9,000

LU,UVU

3,000

32,000

..... f"lAr'I
J,UVV

35,O()()
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c. Vehicle peration.H J mainlenance at.

$ 6U, UOO/yr. (ex I \lues rep 1acement vehicles)

for 3 years: 180,000

J. o.([i(2,- ,mu warehOUSL' n'ntal

S"int-Louis warehouse ,Il $24,OOO/yr.

,'1 ,If"\
I":') ..:'-.'1..'

J Sector Offices at $16.000/yr. for

IOS,GUll

e. Personnel

Budgeting for personnel costs to be paid by

AID has een done under the following principles:

(1) Til'~ 01-[,,'5 i1ilG }kmber States wculd pay the cos~

u i. to! ~
._ .-1 : .....

.) \ __ .... ~ .... I • til ••• L" ., -..: -
,f

(:2) A, f) wOtllJ pay fur the salaries of the tCl!l'por.:lry

employclo'S at ::>;11 nL-LuU j,s lic.:auquLiL L'-'L::> d::> ",,-,ll
_ _ c: _
a~ ..... UL..

pf'r dil:m of all permanent employees requiring it; and,

(3) In addition, AID would pay salaries and per diem for

all 'employees 1,.1Orking at thl' Sf'('tllr offi('.es during ttl!' ld:e of

the project.



Ij i .

. :,,:.! ' 't, - :-.' . • ,' I. ' , :

-- .. ----- - -_. -:--- - - -

:: ;i 1d :- : ' • : '.~ '. ,. :- ~ T •
---- ---- - !

I.

10 ,0:)(;
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,. r t.
J\ .. 1.1

(' rl j I

\ ur.llJ (' r !I'P:-, it i uri

lit';IU'IUoI rl "l !i)

l·l0L01

,
I

j...,; ," ",.

I,
Project (hid ;,t $1(',OOO/·.'f. I
for ~. ~.. '.. 'f C

hyd;c~~oJogisl at~12,()OU/yrl
for studies + analysis for
4 years

p

()' or T)

~T-il)lJ rs

I'ern:.1nCllt/ 1:

[ .

p engineer/hydrologist at
~lL,00uiyr lor ~ Y~dlb

(training + operations)

10 ,000 17,000

accountant/storekeeper at
S8,OOO/yr for 3.1/4 years

p

p

T

r

draftsman/technician at
~:(),0~C.':·:: !'~, J I /I, '.'':'''~''

dr~ftBman/t~chniri.1n at
~10,OOO/yr tor 2.I/l ye~rv

2 clcrk!typis~ 1t ~5,OOO/yr

for 4 yea:-s

~)'),OO()I

I
I
I
I

3,000 26,000

I

:::?,500!
,
i

I
I
I

I, '1 1"'''''':.... " . \, t

!3,130

13.130

13,130

.' , . .
l~ ~ J.. 10 c..;., •. ,,-'\,. ; .... ~J. J.'.:-' ... L "

. I J I I (\. H; :

T t ran s 1a t () r / ~: l' (' r,' t i! r y a t

S8,OOO/')'r fur J y(',1,5

TnT I

I
;',:, ,(..lOU I

I
I
i

• ,) .. I 'f ~ I
'. " '. I

I'! ' 'j .... : I, r ~

- "

c: 1\./\ ~~ i) '1-.)'1',\ i. ;\! II
C:RM';!) TnT",!. ,W\';' ~; ':: 1 . il () ()

'" ,~~. ' ., .. • 11 j"'" I "I" " : .,")
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2 fore3en at ~4.000/yr for 3 years

.J ,(I{)n

3,000

9.0flO

, •. oJ LJ

1 ~ "Ill HI

10,000

I:'. I;~;U

16.0,

24,000

,c (. ',r,• 1._.,,, J

72,08~J

5() , rIII (1

I: 1 1\1 \,' ' ,. ,.

powrr ~u~er operator at
i.,OfO/y" for 2 YC;lrs

$:Irv .: r at. ~8, OOOlyr
[or 2 year,:;

tIIl'ch.1l1ic/ul'j.Vl'l <It '" '>.OOO/Yl"
fur L .II) yei:lrs

techr.ici.illl (r;('lL(Jr chi(!l) ilt

SlO,O~D;yr lor 1. V('ar~

I.. ,..1. It , •.• : r'.

2 ;1 i d l.< f (, r r ,- I; ,1 r <1 \J ? (' r l"; '(' r i:l t " r
,·1 r ~' ') . ~ " I ~ I" r 1,"- :) \. f '. ~ r '

3 cr,," '.:.'C"fcn.: dt ,'3,OOO/yr
f("..- ~ "p ..... r.·

~ J

j'

T

T

*P

*L

T

J

"
1': l \',';1. ::

T II T i\ I. ~'. ;':06. SOU '!' J",

'i- 240,500

,', 1 team and forem::m will remaln after the proj cct. for moni torinf'..
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p

F

T

T

T

I'

technician (sector (:IJicf) at
1.1(j,UCO/yr for 3.Yl;ln,

rnech<1nic:/Jri\'l'r at ~j ,ODDly!
for 3. ye.1rs

mechanic/driver at S ,OOO/yr
for 2. 1/2 years

surveyor at 88,OCO/yr for 2 years

2 foremen at S4,G00/yr [or 3 yearti

8 C!'Q't·; 12.bc:",,='::: :: 1110nl~I/~~·r

for 3 years

iJl}\}~J.. ~'~~;C!. L~t..,.; •. l,:,LUl t..:,i.

$5,OOO/yr for 2 ye1rs

2 aides for power auger operator
dt $3,~OO:yr [or ~ Y~3rs

,- .-

~u,U[jO

j 2,500

16,000

2:',00G

1 n f\r.". - ., ~' - ""

12,CCJO

I') ,lIOII

I') , (juO

s,oon

3,000

4,000

9,000

j \ .-, l.

ClV\:\lJ Tl j Ai

1 tl'am and foreman \",.iLI t"l'lIl;Jin ~liLl'r Lltv cumpleLiun of Lll(' project [O[

monitoring and data l:Ll!Ll'l'Lion.
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,----------- ----.------------------
Permanent/ :'-iumbC'r/Position

'lotal AiD Costs
Temporary

$

P 3 wpll mnni nr~ At S4,OOO/yr for 1 years
I

P laborer at $4,000 for 3 years

P guard ~t ~3,000/yr for \ years

t' 1 LeCIlIl.LC.Ldll ("t::cLu[ ,-i,.i.~[) ... L

$ 8,OOO/yr for 3 years 24,000 10,000

12,000 5.000

6.000 2.000

12,000 3.000

9,000

36.000

12.000

1 1 1 • (l 1l) :.'.0,000

ln~~££

Sill ,1. r i.esip(' r Di. ('nI

. _. ---- - -,----- ·t-·-----..·-------· -

I
II

I

or
"

,I',,'T(l'J';\ I,

C:!~..:\...~!!) '~'(Y!'.'\l.
===::;::=.:::::::=-====

4 • t+o r """,.~_
I ~u~vcyu~ u~ ~ V,VVV/J.

for 2 y at's

---_._---- .. - -- .....

P 1 driver/mechanic at $ 4,OOO/yr
for 3 years

P 1 clerk/typist at $4,OOO/yr for
3 years

(P ur T)

IV. MALl SECTOR OFFiCE (MANANTAL1)
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Vi. HWLEM.EN'1'A'1'lUN l'LMJ

A. Management

Project implementation will be the responsibility of the OMVS Groundwater

Monitoring Unit ,,,,hieh will plan and coordinate the activities as well as act

1n a technical advisory c~pacily Lu .. ';'1
WJ...l..1..

hI' rcspnllsihll' for t f;linil1\', of p('r~olln('1 !;Q ;IS to strC'ngtlwn I'lll: instituti,nn<ll

capabili ty of the na t i unal hydraul ies .:IF,CllC ies. However t implementation

of project activities in each country will be the responsibility of the

respective national hydraulics agency.

The Ground",ater 1'10nl,tor1ng Ulut Wlll regroup the management or ail

activities and will serve as a support service component for the three

sectors described 1n Section C, "Institutional Analysis".

For this project to succeed the USi\IDs involved as \IIell as the m1VS

and the three ~1embC'r Stat,,:,;, must provide: strong and l'ontinous capahilities

in proj I'C L lTI<lnagl'mell t, lOiji s L i ca 1 suppurt and technical expertise. To this

end, the following administrative structure will he established, based on the

staffing rcqlli n~rnl'nts of tllL~ Unit. A Prnjl'ct Chic[ \,rjll he nppointcd by OMVS

to direct and mallngl' till' Unit, [IS WI·l! :1;; tIl courdinatv pruject implementation

activities that will bl~ carried out by the national hydraulic entiti13s of

the Member St~tcs . T ;lrnf.'; ~(\
.-.. ..... _.. ----,

closely with USAID/RBDO to a~sure that project implementation is carried out

~ 1 ~ _r.,l 'T'l......... 1) ............ ;.
t" ,. ...... _.
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This person, pr '[erably an lIydrologi st, will supervise the training of t"he

personnel of th~' Unit <1Il0 tilL' liln:e S~clllrs. 111 L1ddiLjuu, l,,,, will Jesigil,

including seWlnarH.

B. Sector Offices

Sector offices in the Groundwater Monitoring Unit will be set up and

lloUdllLl:::U uy

supervision of the Chid of the Opel'alion:; Uiv.l1::iiul1, tb0S(, offices will

organize, coordinate and supervise construction and survey personnel under

"U.. "

, .....
'.""":'" 1.. L:\.... '-

- -.- ~ - -,
\"... V 1.. .. I". .........

composed of employees frow the national hydr~lUlic agenciet:. The Sector Chief

will cuor~inate witll the appropriate nation~l hydraulic agencies In p . ning

the work of the 0 SE:rVer pcrso l1el to ensure that the needs and priorities

or llJUl.: "' .1..J.J.- L'"

Successful implementation of this project depends on good field-level

cooperation with, ano l'uurJjnuli llU u[, ll.:.lliuil'l] L.J~;l'loYlc-:, ~)y O!'-I\'S ~UP('!"Vi.~l'rs.

I'hi ttl'n connni.l!l\('nts [rom (';Jcll Nt'mber' ~;l ;rtl' ('lllll.'l'rnlng i Ls contributi.on of

per~onnel and thei r qualifications t.o he assigned lcl the- project by each of

the national hydraulic .1gencic~; will lw rL~quired. These agreements should

also include the employees' reporting rcsponsibiliti~s for 'ldministrative and

technical matters to OMVS and to the national hydraulic services. Further,

the agreements vi-II iuclulh: d. commitment by the n;ttional hydraulic services

to undertake grounrlv~tpr mnn;~nri"~ nctivities In the Senegal River Basin

SAED
I, r:(, ,1

p"r"(\I1IW I :ll"''':lcly wnrk i lW in thl" i rr igatl'u perimeters
";/"'(Hl\(" I'r'; \0,/1' I ht, lll.,;t~.i }"d.
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after the completion of the project.

C. Role and Responsibilities of USAID/RBDO

The USAID!RBDO wi]] haYf: ov..:ral1 rl:spul1sibility [or pLmainr" eoordiniJtion

and monitoring of project activiti~s and will be ultimately responsible to

AID/i";ashinglull fur tilt:: il1,plt'Ii,,,r.liiti0;' c[ 11;(' ;:;:-;':;je::t. A":'. .".ID dir-:',:,t-hire

pmp]oy<'0- of the USAID/HlmO Hill be the l'rnjl'('L :-lanager. til' will he

responsible for maintaining (' lose cOllunulli (,~lti un wi th cOlllllt~rparL oms

project staff .:1S well as with USAID/OMVS project officers located in

Nouakchott, Bamako and Dakar. 'L11e Project Mmwf:,l'l" will be responsibl e for

prql;lring G-monlll pr.oject impl emcntation report s which \·:il] be reviewed

jointly by the O}WS and the USAIDs. The REDO Engineer will provide assistance

in preparation of IFBs and monitoring implementation of the project.

D. Roll' and RL'_SPl2!1..:o.;_iJ)i!it.i.c_~oJ:_tJ,~..._~~i\IDs

The USAID Hission~l in N.ll i, Mauritania .llld Sl'neL;<lJ. will be r~sp<'ll1:;i.ble

for. nvcrsceillg Lite ililpll·11l~lltJt.i0n of cOlllllry-:;pccifi.c :lcl ivities. In 'ach

USAID Mi ssion, OHVS ProjvL'l O[rLCl'L"S wi II ill' ;l~;signed, possibly consisting

of the followin~:

1. USAID Project Officer - This person will be an AID direct hire

cmplciyce or:1 contract/l'J\S/\ Lvchnician to be dl'signated by the 1'1issiol1.

JntE'grated fh.'ve]opnlt'nl I'roi('(' l) I ')-()u2 i ) .

3. D<"put)' 1'ro j I'C L VI 1.iw.:..C_ - 'fhi s person wi 11 In' fundpd undc'r the

Agricultural J{escarcl1 J.j l'ru.JL'cl \0,,--> V.I_" I'

I,

~l()[l j Lllring l' ,'oj l'(' I .
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In the event that authorhations of the proposed Integr3.ted Development

Project (b'L5-06Ll) and [lie AgricuiLu~u: ~~t:::se.:ll.-ch II Proje t (625-0957)

arc uelayed, the existing staff of the USAID Mission will cover the

implc·ment.ing and monitoring ;lctjVi.tjl~S ur tillS projl.:cL.

The UNV~ Project CJfficers \.ill Lt, Ull\.1t:-'r Lilt.: gE:nerdl supCrVl~l.Cn

2nd acr:ountabl'::, to. the respective Mission Directors. Further, the OMVS

Project Officers will coordinate project implementation activities with

each national hydraul le entity .:md also with the OMVS Sector Chief in their

country. l!owev('r, the OMVS Project Officers wi] 1 provide reports periodically

on the status of project implementation to the llSAID/RBDO and ....,i11 receive

reports from the Sai t-Louis Groundwater Monitoring Unit.

5. Staffing Schedule

Pr.Vl d that C nditio s Precedent to disbursement have been fulfilled,

REDO will attempt to execute project implementation documents simultaneously

with the signing of grant agreement.

3 months to assist in the l:stal>lif;!llllcllt of the uverull {lLg<illi2ational
.,

structure i.e. the Headquarters Office at Saint-Louis as well as the Sector

Offices.

An Administrative/Finance Officer Will bp recruiced LO work

with the shott term advisor in the creation of the Sector Offices. This officer

will be requi=~i for procurement of essential supplies for the various offices,

]Jilyroll and tll1.1ncinJ m<lnaw:ml~nl.



()C) .

'1'h(' J)0plll"y !'rr'jL'I'I' Chic'f \.Jill l>u provi<!c'<! ll.lr llllc!L'r tile USl;t) J'/\S1\.

"hose PIOIT will be prepared in a timely fashion to facili,tate his arrival

by the 13th month of Lhe project life.

The Hydrologists for the Technical and Operations Divisions will be

nominated by their respective governments and submitted to AID's approval.

The Sector Chiefs will a1:;0 be SvICCLl'd among till' national hydr.wl ic'

'vires and assigned to the Sector OfficI's. TI1L~V in turn will parlicipate

~n the selertion of stnff for the Se<'llw O[[i('L'S (.11' d"~;n'ilH'tl in Spction

IV C, Institutional Analysis).

The organizational chart (fig. 7) follohs on the next page.

E. Programming and Fiscal Procedures

Atter tile Drojec:t is auth,)rized by AIi)/wasi,ington, Li J?rujecl. ;'b[L~C[aellL

will be executed between thl' Director or USAILJ/Dakar, or his designee, and

thc OHVS. Only one Project Agrecment, covl'ring the' authority and respOlls~

bi"liti(~s of the mNS, lISAliJ/I{l)j}\), USAIIl!Nou;l!lc!wtt, liSAID!Liamako. LiSAliJ/Ddkul',

;15 \.Jcll as those of tl1<' rL':-;p<'ctiv(' nation;ll hydraulic cntlti.I·S, \1Il11 IH':

required for the projpcL. Ilowevpr, tlH'l'rojPct AgrC'PllH,nt :;\lbimplementing

documents and related j'rojcct Implementat ion Letters (PILs) concerning

country-specific matters will be cleared with USAID/Nouakchott,

USA1Ujtiamako ano u::iA.luiuaKar prior to tileir execuLioll dBU/VI .L:':'UCl.lILt::>.

All allotments for tlw C,roundwarp,- Monj toring Project will be made

to tIll' RcgioTlnl Controll('r':: Officc \,'hjeiJ \.Jill bc' n'spo!15ibll' for coordinating,
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campi 1 inl3, and reporting on th(~ fi.nallci.;JI Htal us llf the prujccl.

OMVS office will assist in carrying out the functions. As local currency

e~penditures (e.g. salaries, construction costs, shelf-items, per diem,

etc.) ~eill be incurred in both Mali and Mauritania, advancffiwill be made by

the RegioHal Controller's Office to USAID/Bamako and USAID/Nouakchott

to cover such ~xpellses. Tht; OHVS Administrati\!L/Filw!ll:~ "Ul.l'"r ,viII a:,:.;';_",L

"ntitip~ .1nd thL' USAIDs in prep.:ll:ing the requests f01

adVdllc("S and salades t.j be p;liJ by AID, vOlldl(~rS for ~:1leJf-ilem commodities, ell'.

Certification and payment of the local currency expenses will be the

",(>c'Y1nn,,,ihiliti~~A of the Controller.'s Office of the USAIDs which provide

periodic financial reports to the Regional Controller's Offi e in Dakar.

F. Project Implementation S h dule

Month 1 Signing of Project Agreement

OMVS establishes Project Office 1n Saint-Louis

NcgCltiatioll of l~ast'S fur lL'lIlporary l,b-~ mlJ1ILll.~;) Ull.J.L:c; SlJ<-1lL'

Preparation of prCljc·('t implt'mel1tLllion clOCLlI11('lllS (i.l~. rlO/'ls

and PIO/Cs.

~1 I1lh 2

Month 3 Administrat1ve Utt1cer ~expatriaL~~

Short-term technical assistance arrives for start-up operations

l'l,II:I';II<-:. I" I,:"" :'-, C'st.1blishmpnt "f S0rtnT OfficE'S at Saint-Louis,



1 r', I

First 6-mouth projecL implementation report and reV1CW with OMVS

Month 9 - OMVS Engineer (Operations) reports for duty

OMVS Hydrogeolog-ist (U,qtA Compi1:Hinn Anrl AnAly<;1<: And Tr:oin;n2,)

reports for duty

Project Of! in'

Sector Chiefs appointed and report to their respective sectors

to arrange for office space, local construction and operational

personnel

Work Plan established for first year

Month 10- Commodities arr1ve

Leases negotiated for permaUl~nt office space 1n Saint-Louis

Plans finalized for fil'ld :Jrt"ivitiC's.

Ll'ilSCS negol ialPd for S('ctor' Offices in Kal;di and !'1nnilllLal i.

Month 11- Sector Offices opened

Month 12- Lung-term hyJrol.u!.'oY tcchnicLIlI (lkputy Projl.'ct ChieO arrivl's,

B::.'gir. tr.:lining of UMVS S t:: ff ~s Sector Chicf~.

Complete training of Sector Chiefs

<:'l-..1 _ ... ,..... _ ,.....,.." ,.., .• 1 ~.......... ~ '- ~ _........ '- ... . .
., , ........... ,.,~ ., ..~, _;. ...... V" ...... ,.,.

......................... ' .... n •• ··& ··_- &-_· .. 0
,...,. ~.... r,T"""'l
~.1 ~ - ••.••

Commodities delivercd to Sector Offices
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Construction brigadL,s organized 1n Sector Offices

IFHs prepared for local well-drilling con~anies for deep

piezometer construction

2nd 6-month proj ~ . L .implclJl~IlLa Liull l"'-'!)uil
,

..·11 J II

Month 13-23 - Continuing ope rat ional f idd tasks: (1) (~onstruction of

~nth 25-41 - Six-month nroiect implementntion reVJCWS continue

Month 15 Sector Chiefs report to Saint-Louis for initial orientation

(2) piezometer <lnd ODHl'CVHL .Lori we l j lleLWOCK CHLuui isilt::u;

OpL'ration~ll fjl.ld tasb; l'lIlltillu(.': (1) construction completed;

and selection of observation wells; (3) establishing measuring

6-month project implementation reports and reviews

points; and (4) collection of water samples for analysis.

shallow and intermediatE.' depth piezometers; (2) identification

Continuing te"hnj(';ll ;ls~,ic;[;LT1<'(, fur un-t.ht:·-jub training of

dri 11 ing company begins (Ju] y H3)

COTltlouing daLa compilaLillll aile! plUllll.lng

Co tr -t construction of deep piezometers by well110nth 14



Month 44

Month 36-48

Major project ev~l\1ation, with Lontr3Lt 3ssistanc~

(3 person-monLlu;)

6-month project impl~menLation rCVlews continue

Operational field tasks continue: (1) piezometer maintenance;

nata L'ompl1,1tion .1n<l ..m~11ysis continue

Continue short-term techniLal assistance consu1.tancies for

water balance and quality studies, hydraulic profiles.

mathematic.nl modd ing, elc.

Groundwater Monitoring Office ::md system functioning

eifec tively

Long-term technician (Deputy Project Chief) departs
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VII. MONITORINC AND EVALUATION Pl.AN

Project activitit::~ will cOll:;i~t uf : <1) utl-b()irl~ ;;:cnitoring :.In(:

b) evaluation. Short- term technical assistance will Ileip in establishing a

mon.ituring inrol-malion sysf'l'mf;, assi~;t [lrnj~cl slnff [lnd liSAID/K.HI>U In

c.:lrryi~::; out d proj('ct nssessment in tllL' third year of the projl;!cl; and.

assist in a broader evaluation of the project in its fourth year.

During the second year of the projecti AID will provide one month of

technical assistance to assist project HLaff to estahlisll a monitoring information

"""rI'In. This sysU~1Il will nrovidl' projl'l'l staff, t1w OMVS and USAID/RBDO wiLh

basic information on progress In meeting training, data collection and piezometer

construction targets. Information from the monitoring system will provide

the major source of dat •or thl' 6-month implementaLion reports which Lhe

1~ __ ~ •
UGL~.L.~

c ... _
.l.. \..'L

semi-annual joint reviews. The DMVS and USAID/RBDO, as well as USAID/Senegal,

~lali and Mauritania, will participate in these bi-annual joint reviews of

prOject progress.

Using l:IlL' informal in!l ('<,llceted through tile mnnltonng SyS[t:'lll aoJ

laLf-yc'dr reviews, (I !;!Wl'l.-tVI"II1 ('(ln~\Jltant will l':ln:ic:p;ltl' in ;1 prn;l'ct

assessment to investigate a number of issues, including the following:

- the adjl1stmp~ts nepded to enable the project to reach its original

objectives;

the quality of training, piezometer construction, and data collection

efforts, and improvement needed;

- [he actious necessary by the OMVS and its Member States to CClver

recuo",ot costs of the project when AID funding ends;
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the appropriate timing and nature uf the 6 months of short-term

project; and,

r
1111 LIII.: fifth "n1 rc

J '""' L'O ... -'

given the data so far collected, the prublems (on salinity, water

Logging, etc) that are likely to arise and will require OMVS actien

and the systems needed to insure thnt the O~NS and Member States act

on the recomrnenddL.iollf, for corr ... cLivL· .leLion.

This assessment will indicate the necessary changes in project strategy

for meeting the project's objectives.

B. Evaluation

The above monitoring activities will serve as a basis for the in-depth

project evaluation to occur during year ~ of tIle project. The periodic reviews

\"111 provide informal.lull ',." .,
'ft'1!l.LlI

. -.: 1 1 h.... ..,- ,..,,.1 .(: r<,....
'V'J .L .L.L. LJ \,... ..... ' .. ' '-. '.. • ~ ••

T1'1(."'l ") C:".,.. ; no-
.... -. ......... -- -_.<..~ thp in~titutionRlization

of project activities In the O~NS and Ncmher States. Three person-months of

external technical assistance will assist pr.oject staff and USAID/RBDO to

assess project progress, pvrfonn:lnce and imp.1ct.

The project budget inr'orporntes three months of t(~chnical assi stance

for monitoring and evalul1tion. ~tany of the project cutputs involve data compilation

T"'\"Y"Anpr...
assessment requires specialized expertise.

Hydrogeological ('xr0rtisp will ht' necdC'd tor monitoring ana eVdiudi.~ull

assistance, (1) crcCltinn of tile· monitor'ill)~ information system. Tile l!S,\liJ/i\BDO

Proiect Utticer will CUlJn.iilldLl~
., .

LliL UlU"IULl .\ 1 1



record~ [Ind reports will \)(' 'Iv'lilahl!.' lor n'Vll'W 'IS will ot.l\i.'r USAID and mrvs

dOCUlTu.:nLS ,lOd tinancial n'{'unls.

VIII. NEGOTlAT tUNS SlArus A,m COND LT IUNS I'nl':CEDI:~~T

A. Negotiatin~ Slatus

As this projecL is ~rilllaril_Y dll iuslituLiun--:)uilding i='I'ujcc.t dircc:tcc

tm·!Arn improving the cnf!abil itie's of tlw O~1VS <1nd of Member States national

services, the full and active commitment of the OMVS and the ~lember States

to this project is necl~ssary. AID will finance most of the OMVS administrative

costs during the first thn~l: y{~;.trs of implementation with ONVS gr~llll1ally Liking

over theBe costs in the four.th yl'ar of thp prujccl. Sel1egal, Mauritani.'l and

Mali will provide field-level personIlI~l for the construction, survey and

observations crews \.,ho wil1 be assigned to work out of the Sector Offices 3t

Saint-Louis, Ka&di and Manantali.

B. Conditions Precedent

In ,-,~'der to assure OHVS comrnitl1ll?nt to the project, the. Om'S official

creation of the Groundwater Monitorin~ Officp and the appointment of the

Prn~PC'r DirpC'tnr slt;lll he Conditions l'r('('~'d('nt to the disbursement of any

project funds. In ilJditinn, :1 written ngrceml'nl \.,j]1 be' l'nt~'red into between

OMVS and each partic.ip;ning country \"hich will del ille:lle l:'cH:h party's

responsibilitj.es Lo Lhe projl:ct, cspl'ci.Ally its contrihution of ficlu-·levl'l

personnel to be assi~n0d to the GroundwAter Monitoring Unit by each of the

national services. Anotllcr Condition Precedent to the disbursement of sccond-

year funding will be that tilC Sector etllers are ilppolntea ana tile :,eCLor
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The mrvs shall covenant tllal il wiH pruviue dJIIl.i.n.i.::ilrdLiv~ ::iuppulL

to this project 3S spec.ified 1n the Project Paper. O~1VS administrative support

support. This Cllntr"ihlll.ion is estimatr'd In be approximatC'ly $551,lJOO OVl.'r the

I ilL' (l r L11l' pro i ('I'l .

As indicated on Table 3, "AID!OHVS Personnel Costs" (Page 91 ), the

total contribution required of the UMVS Member States to cover the costs

of those personnel assiened to the Saint-Louis headauarters amounts to

$381,000. However, since the PrfJject Chief is alrc.:1d)' on-botlrd, only $298,000

($381,000 less $ 64,000 and $18,000) will be needed by O~NS to cover its share

of the pC'rsonncl costs. Thj~. would ;IVl'r.1g..~ .1pprOxilll;ltl'ly $ 100,000 per countrv.

Thus the yearly contrib~ltion per country would be $ 25,000 over the four-year

period of the project.

1u assure adequate and tilllel V SUPPlHt tor these pel-50nnel. as an

initial condition to the disbursement of funds under this project, each Hember

State is required, within 90 days of the signing of the Project Agreement,

to contribute an initial advance to cover t]le first year of the personnel costs.

This amounts to $ 25,000 for each Hember State. At the end of the first,

Member State is requi reu to contributl· anOU1('r $25, UOO, whi.ch \oJould full y cover

its share of $ 100,000. Should more than 90 days elapse after the expiration

at the dates tor the tirst, second and third years betore the Member ~tate

makes its required contribution, no additional AID funds will be provided to

that country's component of the Groundwater Monitoring Project until the

arrears are paid in full.
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ANNEX A

The technical feasibility of this proj~~(:t was analyzed by (;eorge C. Taylor. Jr.

of rH2M Hill in Rn Orlnhrr 1979 r~port entitled "USAID Groundwater Management

Planning". This annex includes the project justification and detailed work

plan adapted from Taylor's report.

Project Justification

Several diked irrigated perimeters are under construction or have recently been

completed in the Senegal Valley with the tinanCls1 aId ot varIOUS oonors, In-

eluding the IBRD, FED, and USAID. Multimillion dollar investments have already

been made in these perimeters and investments for perimeters under const~u~tion

and planned for construction are expected to be more than ~l billion in the next

decade. Despite these investments, little attention. with the exceptIon at the

sugar plantations opC'r.1t0d by the Comp;lgnie Sucriere S6negalaise (eSS) at. Richard-

Toll, has been given to w8t(>r-managern'~IIl: in the Senegal Valley. As a result.

water-logging and salination problems are already in evidence in the M'Pouri~

rice perimeter near Rosso. in the Dagana perimeter. and in the Nianga and Guede

chantier perimeters. and they are impending elsewhet"e.

of gross pumpage. \-Jater usc by crops, l'vapotr:m!lpiration, losses by leakage

,.. ... I' , • ~ r ..
J.1UJU CdUC1.L.b ,U1U V) UL.ClJ t-I\.£.\.. .............. _ ..

·~-.·: .. -.#r.~ r~"..l.l,.. '"'T"Irl n"l"\n;f-",,..;no
_ ......... O~ ............ - - ..- • ...... J ~.-_. ... .....

of rhanges In ~roundwatpr levels and salinity.
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Large investments could U~

and/or salination, if good water mAnagement practices are not develop-

ed ~nd iw~lewcnted. illI ;:.l t" r 1 L : :

In the immediate future In the diked irrigated perillleters of the

Senegal River Delta and In the valley downstream from Porlor, bUl IS

important also In th~ middle and upppr valley.

The role of the Senegal Niver and its alluvial aqui[~c Ln recharging

rpgin""l A<!\I;fpr~ " 'c.h sustain the water supplies of hundreds of

domestic and livestock wells has been shown by earlier groundwater

stl~di('s. The alluvial aquifer is alternativ01y discharged during the

dry season and replenished by floods during the rainy season. 5i nre

aquifer charge-discharge relationships arc i~~ercclly understood, one

of the project object'ves wo ld be to compile and analyse groll water

data bearing on tee r lationships. The need for gruundwater analjsi~

,.; inl:C'Tl~ifif'd bv constructiol) <Ii t.hl.~
. I /lllama --

which will ~hange the regime of the river and of groundwater In adjacent

areas.

----------------------------------------------------------------------------

Construction on till" Diarna dam lH'gan in November 1981 and is expected

to be completed In 1986.

{I t'ull constructi.on (111 the Manant"di dil:1I 10;

1988-89, depending on levels of funding.



The Diama dam. located near the mouth of the river. will prevent upstream

flow of sea water, and will create a fresh-water impoundment. The loading

effects of this reservoir could calise lateral migration of saline ground-

water or aggravace irrigation-related problems. For this reason. ground-

water monitoring is of particular illiportance in the vicinity of the

reservoir. Similarly. the Manantali dam will change the riv('r roegime by

regulating and altering the flow of river. Ov~rbank flooding will be

the contiguous regional aquifers.

regulation by the Maoantali dam will provide important base line data for

quantifying the magnitude of the changes. The area of investigation

includE.d in thi~ project will include the reaches of the Bafing and Senegal

Riven; af£el:L\;u 'uy r.iv~~.l I.~gUldL~Ull.
, , • , ~ I _ , : ' ...... ",.Y"'T1:. __ . _ ,_:. _,_
rtJ.~U Lll~ dtJ.J..1.dll .lJl.'irll... e>J..Vt::b 1l..L.611

priority Lo the l'lIlplaCL'IOCnL of observation l>(Jn~l\UIL's (large Jiameter

piezometers) in the Manantuli are.:!. Geological survc,ys made during

presencp of an (-'xt",nsive system of faults some of \vhich may offer avenue's

of leakage during and following impol1ndm~nt of the Bafing. Piezometers

\vil1 be rC''1IIirc'd to "hs(,l"vC the effects of build-up in hydraulic hc,1d 0l

groundwater in the LoW] t by~;tem causeJ hy the inllJUULH1lllent.
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The possible contamination of shallow groundwater by fertilizers and

pesticides, beinl! increasingly used ill irrigaLloli lJel~llIetlO''(s, is anoth<'.r

potential problcm, as this groundwat<>r also sustains many existing

be to !l:unitllr grtlul1t1water quality <If, it r0l.1tr's t-n thesl' hnz<lrds.

Finally,as shown in the jjly (IY7]), BeciIt~·1 (I'J/b), aud other sLudlLS,

tion, especially in the Matam-Boghe sector. This project would provide

groundwater monitoring <lnd analysis of aquifer data to further quantify

this potential and its limits.

Ivork Plan

The arca to be covered 1[; the Senegal River Delt., and valley from

Bafotllabe oC'\·mstream to St-LOlli:-;, including a strip 10 to 12 km wide on

cf ... .... .~. ••.,11 " ..
....~ • .A .. J • ilre;:t

and the 13 -in own tream froTIl :'1. n.1ntali dam. The work components of the

project are divi(ktl into pLtIllling, dar::.t compilation and analysis,

training, fielJ CJpcraLiollt;, construction <1nd cvnlu.:Jtion.

A. Planning:

Planning activities that will be initiated early in the projec~ include:

1. Design of an <1rr rnpr;.qtp system iol' tilinl;,{ hydrogeulogic oatil,

eX1bL.lug ulJeu W'-'J.J.,

project area.

~ " •• ._.•__ .... n .....1 ,,"",l.. ,~, .... ,,<"\,..:; .," ,.fe'll")
L.UU~WL". .L, .... .l ........ _................... ....'---- ._--

in thp
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2. Design of an appropriate format [or recording the: llydrug~olGgic

daLa, construction JL'L~i.l::;, location, and I'T'; l'"It,,,t f'':Jr

open well, tubewell, pi~zomcter, and observation wells.

3. Establishment of an appropriate system for filing periodic W<:ltcr-

level and specific conductivity measurement data 3l project hed0.quaxtcrs

in St. Louis.

~~pcific conductivity measurements for each observation well and Pl€ZO-

meter.

5. Design of plans and blueprints for a network of observation wells

with an average density of about one for caell 100 km2 along the valley

downstream of Bafoulabe and the strip about 10 to 12 km wide on either

side of the valley. Carefully selected open wells (puits) now existing

can be used for observation together with proiJoscd pl.ez<"'leters.

diked irrigation perimeter 1n tilL' alluvial valley in an are.J exceeding

100 hectares. If feasible, one piezometer will be installed In each

100-hcrt'Cire block. Piezometers wi] I also bL: illstall""u i\;]medlately out-

side perimeters for purposes ot comparison.

7. Planning for a network of shalluw piezometers adjacent to the

proposed Diama reservoir to monitor the effects of impoundment on

BrOllllc1watl'r 1cVt.'ls and wntcr qun] i ty in the dE'1 til.
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8. Planning a network of sh3110w and deep piezometers in the

Illy (1973) on the recharge-discharge relatinnsbips of the Senegal

River, iLs valLey aquifl'r, and contiguou:; n·giun;.;l ilquif-.:rs. 'l'1,i"

sector holds the greatest promise for groundwatl;;!r development for

irrigatiull, both in the vatlE:y <.IS well as in the adjacent "dieri".

Data compilation activitit=s to bt· initiat(;;'d (~arly will continue

throughout the project life. Analysis will begin around the middle and

later stages of the project after a data base has been established.

The first data compilation t sk will e to update the well inven-

Hydroagric nrnif'rt-
I oJ - - •

The second task wilL be the scarell and identification of all published

reports ;)nd dat.:l IJ(·'-taiIlin". tn idc'Ill.iricd ohj.'ctiv<,s in the: Docuru~nt.ILi."ll

of the Project 1'ap(·1".

t·l",... ?" ........ , ... - ~ . ' . ~1 .... -. .• _ ••• ~ •. ~. 1': .. ~_., : .• A • T"'.l. ..... \...111\...' .. 0-.· "".I.":'l,.Lu ... 1. ,).111ILh. 1.

The third task will be a search and identification of unpublished

and the OVSTM, at Bamako; the Nauritanian Direction de I'Hydraulique and

the SONADER, at Nouakchott; the Senegalese Direction de l'Hydraulique,

d L UdK.r.tr; allli l ilt~ 51\r:i./ it l ;) l.. LOlli R •
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When sufficient water-level and water-quality data have been

These activities will include:

lilLlf],r"l~l( 1"11 : Il' t j vii J I' :',
t _ ~._

IH.-.r:.,LIJ.

I. Construction uf nlap:> for gnJundwater salinity, dE~pth-to-\,,'ater

(belm" l.and-surLlll' JaLulil) of till! Jaq"l'l" Llikc:J i.rrigati()n ptniml'Ll.;p:.

2. Construction and analysis of hydr:.l\Jli.c profil.es along lines of

piezometers showing tho pressure and water-qlli11i.ty relationships of

the river, the valley fill aquifer anLl deeper regional aquiters,

particularly the Matam-Boghe sector.

3. Study of waLer-quality fluctuations in domestic and livestock

wells and seasonal and/or long-term trends in groundwater levels.

4. Study of the water budgets and salt balances of selected

irrigation perimeters.

\111 W.l ~ , l
, I I
~... II 1 \

. I
oIU\"j

h" n .... 1 ~ f-,.
, '-I '"~ ,. , .... .}

fluctuations cnmp:lrl'd wil'll irri~~.:lli()ll nppli{,iltions, infiltration and

ev~potran~piraliul\ '.'sl imal:,'s.

C. Training

Training activities will begin early in the project and continue

at regular interval~ throllghout the life of tlte projeC't. Training

elements \"iii incllllie:



I. Instruction in the ust.' and maintenancC' of electric tapes,

t"" ro.,:\_.. - - - .

. - - -......
HI~ ......... t::J-- ...... "'.~-

'" #. " ...

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

..... ..;.,JJ,.·b· lL ~

, - --- - ---
L.'~::"'':l.. vc L. ~

... - --""".I ,."t'

..
\- ~lL

, ,
\,,'t.::.J...l

ru ...

L r ai ~ng allJ L.uul' Lr inai...lUll u[

tar 1.y HI Lla..: llLuj l'LL

.... . .
J.t.a.1-11J..U~ ~ULVt;;YUJ..b auy U""".a.

/ .

S. Training well observers to operate alone or in pairs.

J.

...

6. Training will be achieved and intensive workshops coupled with

2. Instruction in the systematic recording of fieldLJlt:asurements

collection activities to insure qualiLy contrul.

protection against vandal ism. TIll' USAID/F.EllSO anthropologist/sociologist

the f ctio and importance of the pi zometers and t e need for their

will bt· n~quested to pruv.i.dl~ con"ul t'H ion on Lilis prublew.

of well ohservers and RlITvPYJnp, tcum~ \"ill ht" rL'qllired of the data

measurements and any local observations of conditions that might affect

ml'asuremen ts .

training will be combined with that of the Sector Chiefs.

on-site instruction in the u'e of field instruments.

staff at St. Louis in the scope and objectives of the project. This

instruments, water-level record~r~, and oth('r field equipment.

on standard schedules. These would ind u<.le Lt,t: dates and times of

water sampling equipment. specific conductivity meters, levelling



Y. ..
,,~ ~ later stage in the project, training of professional

. personnel attached to the OHVS office at St-Louis in the basics or

water balance and salt balance analysis, water-quality, groundwater

hydraulics, and mathematical modelling and in the ~ceparation of

technical reports for WH~ in rl'c]wflution alld/"r w;ltC'r devl'loprnC'nt

planninr,.

U. Yield upcr~Lluns:

Operational activities at the field level, which will be carried

out with close supervIsIon by the St-Louis professional staff, will

include:

I. Identify and select observations wells from among existing

vi.linge Lind livestock 0PC'fl '..;re1I c, (p\lit"s) and hnr011r1f'c; (fnrcl\!ps). n'

. ... ~ _..... ""'.,
i:S \":J l • .Llll~1 l. ,. -,I

net\vurk.

2. Establish measuring poi.nrs at observation wells. Identify by

painting appropriate, easily read markings on 0e11 curbings (marge1le~).

3. Refer measuring points to land-surface datum and to sea-level

datum by instnullcntal levels.

II. Make':l field l'hecl< of 1 ifll~S of piczol1\c,crs constructed fur the

Gufdc (left hallk); Niilllga (Jell hilllk); Ho);lI': (rii',ll kll1k); and Pouor

(left bank). Do tile same tor tile Alldlbf'rl ~1':l/U) Sl:UUY ~Il LILt' UtJ.LGl
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5. Rehabilitate or replace these piezometers as needed and as desirable.

6. Select ~;-jtl'S for in-hollsl' clnsl"l"Ilf'li,m nf new shallow pil:zometers

c~~trgrt with ~ lnr~l wpll rlrillinp firm.

power auger.

,...

de p (JO to hO) piezometers along the lines

., '" 1
CULI:-.u I J.U,·" L':\lflow larg~ly ULl ildlli

20 piezomc.'ters \.,il1 he r"'lllir,'c! 1)11 l'ach of 10 pie:':'Jllwt,',' 1 illl'S !"llr ;1

8. Between Bakel and the Mannntali dam site the Senegal and Hat1ng

'three-hole batteries" with shallow, intermediate, and de~p piezometers

vallL'y L'xiuting opvn wvl1s ;II\J !>llr~i1,)ll'M 11l'.Il' tlll' r;vl'rs will

7. SeJert sites for lin" 0 ror.lblned c:hilllow (1(>55 than 5 m), inter-

15 :;11.11]01: pjL:~()nll'll'r,'; will hI inst,,11,',.\ III nr !l1','lr l,<{('h lll:Iior dikl'd

irrigation perimeter and about 25 to 30 1n the vicinity of Diama reservoir.

A total of about 450 shallow piezomctE~rs 3 m to 15 m deep wi 11 be

to measure pressure heads nnd water quality at different depths in

About half of these can be irlstallcd by hand auger and the remainder by

required in and near the larger irrigated perimeters of the project area.

are equipped with water level recorders will be constructed under

total'of about 200. In addition 10 larger dinmeter observation boreholes,

mp iate (5 m to 30 m) a

with hand aug~rs or row~r L1l1~("J" driliio t '. l''lUiPIlIL:lll.. l\pP[(j;·;i.\i'<.lLL:ly 10 Lu

of the Illy and Betchel studies. Some piezometers will. be set up as

;:J.q\;ifcrs ::!t tlH' ~"!n." ~i "r>, Tt i c: ('c:tim"'-,'r! th:H ;:m avernge of about



1\ - I I

be included in the observation well network to observe the fluctuations'

Hl river flows u:! lin:.: water catile.

9. Around and 1n the vicinity of the Manantnli dam and reservoir

there will be fl~ed for llJunitoring the (:ffl'cts uf tllP i!~lpollndmcnt of

the uaring Rive! UII Lh<.: local grGund\o.';:~:·r n',',ilill', p:H't ; ('II1.c.:1y potC'rltieJ.1.

leakage through fault systems which transect the reservoir area. For

this purpose some 20 piezometers averaging 60 m deep will be drilled

tions. Also existing open wells (puits) in the environs will be

measured periodically for additional d3ta control.

10. Once observation wells are selected and 1dentltied 10 che

field, periodic measurements can hegin. An average frequency of about

once a month is suggested 1n the beginning for all observation ~clls

(puits), piezometers, <lod obsl'rv;:Jtion lube- {vel.1s (forages). As the

teams gain experience increasing effort should be made to take weekly

measurements of wRter level and specific conductivity, especially

during the fl<'()d Sl',Hwn.

11
, I.

r-' _ ,_.: ..
I. .. \,J l" L l. .' h" 1.",1 J

OMVS St-'Louis headquarters for cornpil.:ltion ,md analysis as soon as they

are made. Check measurements will be:.' made from time to time during

field inspections bv L1ll' OHVS tl?chni~:i1l staff to ensure thac '.'Iell
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E. Constru~ti0n

1. Traditional Construction r-Jetlllld

Numerous shallow piezometers have been installed In the Senegal River

ho1e is startc:d with a h:1I)u aUj.icr :mu pl-ncecds l111til ('jt:her caving

material is encount~red or the limits of the hand nug('ring equipment

IS reached. When caving materials are encountered the piezometer pipe

is inserted into the hole and the pipe is forced dOvmward by bailing the

hole and applying force to the pipe. If the caving material is dry,

water is added to facilitate bailing. The depth ot pIezometers

constructed by this method is limited to about 6 to 8 meters. Two,

two and a half and thret~ inch galval1i~e<l pipes have been used in piezometer

construction.

However, 2 inch pipes bavc a tendency Lo fail during driving and 2 1/2

inch pipes (64 mm) are re ommendcd as thl' mlIllmum s i Zl' for this type of

operation. Slotting of the lower ~ection of pipe is accomplished by

hacksaw cuts. The equipment required for tltis operation is inexp2nsive

and uncomplicated. These include hand auger and extension sections, a

locally fabricated bailer, a tripod, rope and a pulley.

,.,
'-. ConstructiGn Dct~il~

Construction activities for installation of shallow and intermediate

piezometers can begin at any time after the selection of sites tor
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piezometers and the arrival of the required cbmmodities. Most of the piezo-

neters will be 64 mm (L 1/L 111('h) in di:lnll't,·r. Such a pipzomet.er can

readily accomodate an electric tape or nther water-level measuring

device and also a 2.5 em luouiar "iJUCKl'L" lor WClLL'r Sililipi ing. I Ill'

removal of the pipl>. Thl!y will be fitt('d with a threaded eap that can

be removed only with ;'l pipe wrench. When' vllndal ism .1ppcars to present

a serious problem the pi.~~zornetcr.s can be equi.pped with i\ lockable

steel cap or cut uff f1ush wiLh the top uf the coucrete: block and

protected by a lockable steel plate.

Vandalism or willful destruction of piezometers by local inhabitants

has been a chronic problem in past groundwater studies. Some means must

be found to protect new installations ag;linst vandals, perhaps a

counsellin~ program under.taken \olith ass j stllnc(' from vi 11 <llo!.e chiefs or

local police would bE' eifective (see Sucial SoulH.ln~~;s AUU'.lySLS).

Piezometers less than 5 m deep (Fig. 1) will· lw cul1structed by in-

house'crews directly supervised by the sectorial technical staff. The

method of construction will be the traditional method as described In 1.

above. Four crews of three to four men each. two In the Rive Gauche

sector and two in the Rive Draite sector can be kept intermittently

occupied during most of thl' life (If the I""0.it·ct in"talllllg s11<111.ow

................. , .
t',J "" •. ' -HI' \. \. L "

1 .._.••.•• ,
.... ~ •• , ••. I ." ••

c'I •. ,1 1., ••• ,; " •.••' , ,.'0'.
• ••.• • .... I·· .. •· ~ _. • .. "", I"



be more L1lan simple lJl.pe wlLIl the juwl~r ~l) l:1Il or su sluLLL'lJ allJ Wrapl'lll:d

\.,ith a nylon to serve as a fil ter; they would be insta J led about 2 m

below the water table 1n a permeable, saturated sand.

4. Intl'rmediat", Piezomct:'rs

Piezometers ranging from 5 to 30 m deep (Fig. 1) will be installed by

a truck-mounted power auger under the ('ontro! ot the ~t-LOU1S ana

Kaedi sectorial operators and helpf'rs. Two (2) power ;lUgers will be

provided for the project. Sectorial headquarters at St-Louis and Kaedi

WiLL proviae tecnnicaL supervision.

The construction technique will be similar to the traditional method

with the exception that the provision of the power auger will provide

the Sector Offices with the capability to bore the deeper holes.

5. Deep Piezometers and Observation Boreholes

(Senegal and Mauritani~)

~he deep piezometers and observation boreholes in the Rive Droite and

Rive Gauche Sectors will be consLructed under contract by a locally

based drilling firtn. Ther'" <1Y"t' t·,.10 <:>xpl?rienc P 0 dn I Ii np, ('nmp:ml PS

based In Dakar.

"rhO ,.,Tf"\.,..1r t-I"\ 'ho "'\,...,..,",mf"'l';~},n,", I1nrlC)r ,..nnt-r~,,·r ("'I"\nc:;c:tc::: nf thn rnnc:tTllrt1nn
~ - - - .-. . '.

of apPluximately 4S de~p pie~omel~~s anJ 10 larger Jiam~teL 0bscrvation
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boreholes to be located along the 10 pi~zometri~ lines proposed. Each

observation borehole will be equipped with ~ continuous water-level

recorder housed in a locked concrete sheller (see Figure 3). One well

observer would be assigned to maintnin each r~corder and ilssure its

Bid documents will be tll~v('lopl'd by OHVS Croundwilter Monitoring Unit

staff with the Deputy Project Chief (USGS groundwater hydrolugist)

pruviding technical assistance in the siting of deep piezometers/borc-

holes and in the development of the technical specifications. The

RBDO, which will have a contract engineer on its staff, will assure

that the bid documencs o.re iii conformance '.:itll .-\TD's requirements for

....... _+-_ ........... -.-..,-..
LULl.I-.L c..l\- \.. J..Ilt:>. h~ rp~rnnsihle for the

entire construction package; including con~truction of the boreholes,

geologic logging, furnishinR and illstn]l in~ cnsin~ ilnd screen,temporary

boreholes j i lilis ulJL ill'l i" • 1 , I. .. • 1
I. L·\ UHUIH.. lluL ,j "."

OMVS Oroundwater Monitoring IInit. With the exception of the W.1ter-

ievel recorder, the COIlLrClctor will be Tl'sponsible for providing all

materials required incltlding construction of the recorder housing.

(1) Ohsprv;lt ion I\\'!work - I~afin~~ rl11d SI'llcg.11 ltivers Downstream from

Hanantali Dam.
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The work planned [or the .1rl'a extending [rom MananraJ i Dilnl dOWT-lstn.'.:Jm lo

the Malian Border r.onsists 0[:

..... 1 1 .•
W(...1 J,...";J

to comprise th~ observ~tion network;

(b) surveying to establish location and the elevation of

measuring points;

(c) implemE'otation of the groundwater monitoring program; l.C.

measurement of water levels and water parameters(conductivity,

PH and temperature) at regular intervals.

This operation will be conducted· out of Kayes where DNHE has an established

office with technical persunnel. The reach of river to be studied is

about 300 km in length and hn~ h~pn divided into two sectors for oper.1-

ti.nn.:ll pllrpoAeA. The Groundwater Monitoring Pro;ect will provide an all

purpose vehicle and motorbikes along with radios for transmitting data

'and for general communication purpOACS. Radio communiration is essential

for coordination between till' suh-seclor office at Kayes .1nd the sector

office which will be established at Man.1ntali. The project will also

provide water level indicators and other instrulnents necessary for data

collection.

(2) Observation Nutwork Man.1ntali RC'~;crvoi.r l\rp.1
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The work planned for this area consists of

(1) geologic rvC('nndl.SSanCe

(b) Piezometer site selection utilizing aerial pnotography

(c l Piezometer construc.tion

(d) Construction of a small oHicl! complex l.Tl the vicinity

of the Reservoir.

The aerial photographic :md gcophysiC';ll studies will be accomplished

by DNHE pe~sonnel under the supervision of the Sector Chief and the

OWJS personnel. Geophysical methods ",i 11 cOl1si st of: electri ral resistivity,

Thp DNHE has the required equipment

available.

Construct iun of the 20 pi i'70m 'ters wi 11 l)l~ tll'C'ornr1 i she'd by D~HE personni'1

is also shown on Figun' {I and consists basically of 1\ 6-8" diameter

borehole equipped 'villi {.-6"PVC w,'l1 (';Ising. Slotted PVC well screen

will be utilized and the well will be gravel packed. The average depth

noted that the well diameter and cnsill~ are larger than reqllired for

piezometric observations; howeveriDNHE justifies this on the basis at

the eventual utilizatiol1 or (ill' piei'.(lIlIL'Let:> [ui- WO:"L'· 1\ 1 .,~.... .-.- ......... ,
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to cnsllrC' thl' :Jrcllracy of i ron and rnallg;lnl'S(' clet(:.rrni nat ions

\vllen 1ahor il Lory an;il y sis is [eCj llL' S t L'd •

be established for bailing of the piezometers for a long enough

period to c~move st~nding water and ;Dsurc rh~t ~rnundw~ter haQ pntpr-

ed and the sample is representative of tht' W<1t<:>r in the aquifer.

and observation boreholes. those which will be constructed by contract.

will be accomplished by the drilling firm as a contract requirement .

, .
L.11l

4" ,.
I \/ .I. ~"1~3,

• • : " ,. o'

w ..... .r....
~ __ .: "':"....J .... P

.11 ...,..... ......... • .. J

the sector staff using field methods, 1n addition to collecting samples

for laboratory analyses. Considering the time required to complete the

deep piezometers and observation boreholes the monitoring period during

L1ll' 111<: ot ttH' prpjl'cr WOUld ill' abuul- two YVoIl",
"'1 ,., .. .., "r-" • _._ ~ _ , ....
Jill \'}.I'l"J .. 1 L.':) l. J. Ill" L ,>

that about 40 samples for laboratory analys(!s, would be collected

during that period (2 samples/lilw!y('ar fll[ 2 Yl'.1rs).

In and around the irrigated perimeters laboratory analyses of water

f~om the shallow and intermedi~te piezometers will be accomplished on

a se'l ert lVc !J,lS is, Factors such lIH pnovlolls wnt('c q\l;,l i tv anal ySl' s in

ttl<.' :11-,';1 ,'I"I'tri";li ('llllt!Il('l ivirv meilSllrL'l1Il'nLs dlld tlll: U:;L: ll[ pesti.cides,

herbicides and fertilizers in the ar0a will be used to determine the

1 rH' ,l/' i nn :mrl Qrh('·nllI i nl' of samn 1(' l'0 11 (OC l i PlIS for 1abora lory ana I ysC's.

A prt.·liminary "stilll.1LC of the nUl1Ib('r of la!>or;ltory .In:llysps [Nll1;r0c!
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16 110 with most being conducted during th~ 3rd and 4th year~ of the

prnjf'ct.

l.;Jhoratory imal yses wi 11 be accompllshed by "Croupe Li'\boratoj r~s de

la Direction des Mines et de la Geologie lt located in Dakar. 1,'his

laboratory serves the water testing needs of Senegal by providing

service to other government agencH:s qno Pfivdl~ ~l~li~lI~ LUiil\.la'4~""'::>.

It has the capability to perform the specific con~tituent analysis

n~qllire'd for l~pnl'ral tC'sts ulld(~r thiH flrojl'ct : i .c. specific and

total [lnion~; .mel catIons, Ilornn, ::>/\1\ 1
., 1 ' ..

J d~J""J I. \." l,..V •. .J ~
, - ,,'
II\J""\-~'- •• ,

does not have the equipment required for pesticide/herbicide analys~5.

These analyses will be accomplished by the U.S.C.S. N.1Lional Water

Quality Laboratory in the United States.

The estimated cost of testing and materials required for the water

quality monitoring component is a5 follows:

Laboratory analysis in Dakar

150 tl'sls at$60!ll'sl .•.............•..• $lJ,()()1l

Pesticide/Herbicide analysis at USGS Lab

40 tests at $500/t~~t

Supplies (bottles, reagent~)

Tn~,,,l

$20.000

3,000

$32.000

3,000

$35,000
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This tOLal do~,s not induue L11~ cost of Lht~ audition.:.tl initial wOlter

quality analyses to furnished by the Wl' LJ. drill ing contractor.
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ANNEX J)

Technical Assistance and Personal Services Contracts

A. Scope of Work

The U.S. Geological Survey under a PASA will provide basic technical

support and quality control for the five components of the project

which include planning, data compilation and analysis, training, field

operations, and construction. Planning activities include designing

appropriatl' ~;)'~.'tvm.· f,·r, il1lpl"mcntntion, sllr(rvi~i()Il, d,lt.1 recording,

<lnd other ;l('tivi.tj(,~;.

Training wi]] be prl'vid"d In llw USI' :lnd C;Il(' of nIl types of technil'.:li

field equipment; in dat:J. recording nntl compilation; in tnl'aSlln?ment!

observation of water-level, water-quality, and other groundwater maps;

and in the preparation of interpretative technical reports. Field opera-

tions and construction include inventories of existing wells, construct-

ion of piezometers, systematic water-level and water-quality observations

i~ pipzometers and observation wells. All these components are described

In dptni.l in Annl:'}( I.

The USGS will provide up to 49 person-months of technical assistance

during the tour year l1Ie 01 Lne pruj~cL ~ivi~c~ a~
r , .. _. __ •
,j",\..I.L..l.V"'iooJ •

{~\
\U/ O~C ~J'd!'C'lngi"t nr ~rnllnc1w.::lr-pr pngineer (long term) on a cont.l.n-

uing assign~ent beginningahnl1t the end of the twelf month of the

project, until. its culIll'LI:'tion 2:'. lc;·:-r;on-:~\ul!Ll:s
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(b) One water budget l'xpL'rt to evaluall' data l'l)llec :etl during the

project ;tnd Ln r~'C(111H11elld TWL'L1~; fur adLiitiollill UilLl nt-to·deci fur

developing groundwater models of the Dinma reservoir ,'lrea,

selected diked irrigated -perimeters between Richard Toll and

Bogh~, and the groundwater development potential of the Matam-

Boghe sector, beginning about the 24th month 3 person-

",,,nt-h,,

«(') Onc hydr()lugi~l (:-,lll.rt tl'l:1u) tu assist wi th st arl UjJ p!,"I".Jl ion:;

of the projc'ct, inc:luding thp establishment of the Sl'ctor Offi('('s.

identifying conunodities for early procurement. The assignment lS

scheduled to begin upon finalization of the PASA, or about the

6th month ' 3 person-

mont-h"

(d) One water-quality expert to evaluate water-quality data

collected during the project and La n'cL'l:ll"1H'nd IH.:t.'ds for additional

data for appraisal uf grouuuwdLcl. CUllLdUJitlutluiJ. ~y

and pesticides and for water-quality modelling, beginning

about the 34th month ......................•........... 2 person

months

(e) One groundwater modrlling expert to cnrry Dllt the following duties:

solutte tramq)VL l in the Diama Reservoir urea of the Scnq;.J.l

delta,
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(2) develop conceptu'I] find mflthematical models of flow and/or solute

transport of selected diked irrigation perimeters between Richard

Toll "nrl Rogh~: pfl rt i rid arl y d i rc'cted toward water management for

irrigation and salinity control.

(3) develop conceptual and mAthematical model s or tlow ;:lnci/or solltte

transport of recllar~e-discharge r~lDtions between the Senegal

Valley alluvial aquifer and contiguous regional aquifers of the

Matam-Boghe sector.

(4) calibrate and verify the models developed in (d) and (2).

This technician wi 11 begin work about the '30th month of the

project .•.................•..................... :-> person-mOntils.

B. Duties to be Perfornled by the Long-Term Technician

(Hydrologist or Groundwater Engine~r)

1. Assist the OMVS in dcvelopinp, stand<lrds nnu operatin~~ modes

fllr monitoring [llld i,nvcst:ig;llil1~', ('xisting ;jnd potential



(a) Water-logging and ~iJ1il1<JLiuli !1I

irrigation pcrimet~rs.

1) - 4

(h) DeLeri(JrLJtiun or waLd" quality in l1o"llstic and livestock ,·.'el.ls.

(c) Rpcharge-discharge relati6nships of the Senegal River, its

(d) Ch;rn,~~s in the r,roundwatC'r regiml' c;lIlsl?d by construction of

the Diama and Manantali Dams ;Iud resulting alterations of

thp flow regimen of the river.

(e) Potent ial leakage along fract\lre systems In the f>1anantali

Reservoir an~a.

(f) Irrigation development potential of groundwater for either

supplemental irrigation or with surface yater in the Matam-

Boghe sC'ctnr.

2. Assist in the tr.aining at workshops 1n St. Louis of the OHVS'senior

staff and the three S0ctor Chi~fs.

3. Assist in on-th~-job Lraining of piezomet~r construct:)n crews,

power auger operatois, s\lrveyors, and well observers in the use

;on" 1':'1rl:> nf rPI'hn;ci11 '"'C111inm(~nt ;-Inc! in rt"cording water-level and

willer-qudl i ty 111l'i1~llTl·mL·llts.

4. Assist in c!t'v('loping eift!l'tivc means of protecting piezometers

against vand3lism including sensitizing local villagers. This

l.-nrk "'0111cl hC' donC' with the USATD/REDSO Abidjcl.O anthropolog~sti

sociologist.

5. Assist the OMVS' senior staff in compiling and illustrating

1 • _ :.~ ~ 1 " ..1 : _ ,... ..•.. ' ..... '"" _ .... 1 ¥ .,.. .... -. .. .,~ 1 r\

UdLd L1LL. .lUU.L1I. o h'-U\"..LL4.L VWLolto.'-.L ..... IU. ........ _,

.. ..: w~ltcr-quality profiles and
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similar more deta;jpd maps and profiles of selected irrigated

perimeters.

6. Assisr in de\!('l"jline sLlIld:irt!s ;Ind d'.!La rt'qllircnwIIts for tlctaill:d

water-budget studies of selected diked irrigated perimeters.

7. Ac;c;i<:t in ser-rine up the terms of reference t.or short-term

specialists.

groundwater data and prepare technical rponrt Rnrl mans for the

guidance of water resources planners. developers and managers.

Qualifications of the Long-Term Tedmician

(Hydrogeologist or Gr~ater Engineer)

I. Equivalent or FSI R-], 5-·3 compelellct: in thl2 FTt=.rlch lar:.guagc .

L. Good man;lg,~r i,j j ,
._1 . .; 1 1 ,..
"""'60.' '.'.

quantit.:.ltiVt::' aquifpr t.heory, particularly with applications to:

( a ) Ri Ve' r - :.11 III v i. D. I ;1qui. f l' r r ':" 1 ,1 t 1. (111 <: hip s •

(b) Fresh-v.'ater salt-\vater r('j;ltLollsnips in uell:nc enV1.rUllilli;:UL.5,

(c) Water-logging and salinity control in irrigated areas.

4. Hinimurn of 8 years experit.nce 1n groundwater investigations and/

or developm('nt. some of wllich pn'[('rabJy should have been in the

<kvcloplJlg ('OlJllt"-les oJ Jr:lIll'Oplllllll' /\i.,ivol.

C.' UUlle::; tl~+="~,.."y-------

('XP:llri,lle Illl';11 Ilir!') h;ls\'d ii' ,';1-·I.I)lIIS

I. Provide' ('ontinnini: :1flnl'inistr;ltivt' support for the project.
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'J. Work closelv Willi u.mW/RlmO WIU with OMVS/Dakar :lS \"cll as ,... ith

the USAIV's in Mauritania and Mali in order to coordinate adminis-

trative neeus In all countries.

3. Work in close collaboration with the Deputy Project Chief in

carrying oUl basic adn,ini,strativc dt:ties as ',,!o)l ;J<; TWlnitoring

of 11,1I'jona] :lctivitics for procurpml>nt, lo~istics, tax exoneration,

field-level liaison witll project principals, contractors, and

nation~l services.

4. Manage dny-to-day activities in logistics and vehicles, procurement

and property, cash disbursement for local cxpenditlln,>s, ilnd

recruitment and supervision of local administrative personnel.

5. Assist in preparation of budgets, verification of monthly accounts,

pr~paration of progress reports.

6. Assist in the leasing, furnishing and maintenance of office space

as well as living quarters for expatriate technical assistance

personnel.

('xpalriall' 1IlI';,1 hi.'v) in Ch:lq~l' Ill' Admini"tr:ltivl' and Pi,.;(,;tI mal1lll~I'n1l'nt---_.- ------.-- - -- -- - -_.- .---. - . .._. - .._-- .._.. ..- - - \..

1. Fluent in French to FSI R-3, S-3 level or better.

L. Good managerial, communication and teaching skills.

3. Strong background in fiscal management, office management, procuremenl

~nd inventory. personnel management.

4. Minimum of 6 ye3rs £'xpf!rience in administrative support of technical

assistance and developm(>nt projects, some of which should prefcr:lbly
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1. Educational qualifications: Equivalent to 2 years at the SenegGl

Institut Universitair.e de Technologie OUT) plus 2 to 3 years of

university technical education outsi.de his flume country.

2. Experie~ce: Preferably 3 or I~ years experience in the collection,

and hydrochemical data.

IL Hydrogeolog:~':L~",~_r ~ineer.-" Will share some of

duties of "A" above.

1. _~~ucation~l~ulifi.cati_(:~:ns: Similar to "A" nbove.

2. Experience: SimJl<lr to "A" above but with additional capability in

training and teaching.

practical field experience in ground-w.1ter r~xplorat inn and/or development

in substitution fur education.

t:XplU!'3tiul! ;lIHi lit~Vl'iuPIIl<'IIL d,'L iv,i l iv:, . , •. "l' 1. ~" :. _ ,. _ .1 I
L J I LO J l J l. I j J j..., \" L-.I J u J I.J J .l llb •....11' \ I I '. I

well constructi.on operalilJns. C:ulHl managerial skil1H important.

D. Draftsman

1. Educational qualific_~_tions: Gradu.1te of 7 year secondary school with

or Lts cqlliv,lIl'nt.

. ,
tl.\.1 V uLJ\-,- \,1

, .
\"·\"1\..01'.

., 1 '''''' 1 ". ,·1,:" C' ...., ... c' r'<'., 1
0.'" •

TTT'T'

diilf'.rnms, nnrl/"r nthc:r I ivc' dr'I\,J.fn~',~.;. :ikiJ I s ill liS Ing dral'(in~',

instruments :Inti in rhl' design ut Illaps ,lIlt! d I'"will)!."'; ",SSt'nl iaJ.
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Hnd se rve aH his ass Is l an t .

preferably some more special training in accounting and bookkeeping.

2. Experience:: ?refer2bly 3 or L. y"·;~rR' f'xperi f'n~e in accounting and

bookkeeping.

F. Sector Chiefs

1. Education~~alificati~11s~ Equivalent to ~ years at the Senegal

Institut Universitaire de Technologie (IUT) with a "Technicien

Superieur" rating.

2. Experience: Preferably J lo 4 years experience 1n ground-wat.er

inventories, data collection, and well construction operations. Good

managerial skills important.

G. Surveyors

1. Educational qual:iJications: Graduate of 7 years secondary school with

prefer.ably soml~ ml'n' spl'('li11 tralntng in usc of slJrveyin~~ inHtruments,

p,lrllcuJarly till' l'llgil1t'l'r'~; II.'Vl.'l.

2. Expcrl.ellct~: Prefl'riJiJJy '\ lu 4 years eXpL'ric~IICL' in field engineering

surveying, particularly use of engineering leveling equipment.

H~ Power Auger Operators

1. Educational qua!}}ic~~.tio.ns: Graduate of 7 year secondary school with

preferably bUill": IlIor", 6pc.d;]1 trilin:ir.g ir. the use of light' nril1 in~

equipment.

i..
.... ~ '"'
LJ..'- .... - ..... _--J

parI irll/;lrlv light rU!.;lry driLling rig:').
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~oremen and Well Observers:

1. Educational __qualifi~31lions: Pretcrably aL least a primary school

education and ability to read and write.

2. Expl::rience: Preferably experience in using and maintaining small

mechanical equipment. Reliable character.

J. Translator/interpreter:

1. Educational qualifications: Graduate of 7 year secondary school with

2. Experience: Preferably 3 to 4 years ,:xpe.cience in English-Pr<;nch

translation-interpretation. Good communication skills important.



ANNEX D

~ROJECI D~Si~~ SUMMARY

LOGICAL FRAMEWORK
Lif~ of PrJj~~: :
From FY 83 ~" FY S,
Total US :'C"':~C'5 : $4.~million

Date ?repare1 June ~9S2

?rcject Tit: le & Number GrouP'~·.·:!t=:" ~0!":i !:orins Project 1.'25-095' ?A(;!:. 1

NARRATIVE SUMMARY OBJECTIVELY '.-:::iUF~ABLE Urn~CATORS ~~s OF VERIFICATION ~Q?T&vr ASSu~~TIONS

-----------_.-_.__. -.. ---_._---
::!'o''?r~m or Sector Goal : The

:!' .', ~.:. " . ,., . '- ,,,:.' - '."

CJi.'1t.·~clJtes ;

~~easu['es of Goal .",cnievement .~~~tion5 for Achieving
~ ...... ~ t~,...o;opr-=; :

Goal:

I
./
'./

Goal: Io,:rea£'ed incOiIlcs and fc~

3.dsin.

Goal:
_. r~r_'-::o:n':- -";~'l ... ; ..... ..:·,,-:inn lpv~l

target3 based ~n 0: .~ projections
(da~a co11ecticn ~ill ~e facili
tated by rilD-fi~~n:~d IO? proje~t).

~. c~ -~ ,f ~r3[isti~s

c~~?~le~ ~} O~;S and
~e~ber-St1:es (~ata

collecticn .i~: be fucili:~
:,'.:,.~ :-- .. .;."'':'\_& ~"1~'!~~'_'-i ~~:-

proje-:t) .
b. At th~ ~e~inning and
~nd of pr0jec~. socio
econo~ic 5ur\'ey to be
undert~ken in project zone

I. -=~·f:5 ..... ~l: c"::It.ini..!~ to

~~~;d p0l~tical and
::~~~ci31 s~;port from
~d:2.'r-St.:lt:es.

2. Th3t ~SAID/RBDO and
~;s ~~~er-S[ates recognize
C~. straints inherent to
i~s:itutional-building and
~SA=J financed advl50r

t
/

I
J

collect-

I

3. T~3.t :..: ..~:::\pe~e:lt n:ltlonatb
3re ~ecruited to fill all

b. Review 0f relaterl ~~~inl

pro j~c:t S ((1 1 nSI.rc
application of data
ed

a. Copies o~ six-month
Joint ~~vie. ?ragram.

•... 1..:.::

SJ~-gua 1:

basin deve]Q?~nt ~la~s.

3. number or prcject i~lemented

c. 65% of projects achieving stated
~hjectives by 1990.

':·'Jb- ....... J: ~.:'·.t:(uticn of pro,it::..:tci
if! the- ;"~':l'.':: r~·3.S i n 9cve lopm€-nc ?1 27':.

in·..-olv!.n.~ irrigat ion peri'Ueters. a~

hya"0~1~c[ric power generation, ~~!:s·

f" '\'. ;~ l'~;'; i ~,i;" i •• j'j.



PROJECT OESIN FRAMEWORK

Project Title ~ Number

LOGICAL F~A~EwORK

Ground"'at-::t' Monitoring Project (6~S-,09r.

~iie of Project :
,r~~ FY 8) to FY 8f
::-~ta:t]SFunding-~-4-'-'P.lill ion
J~:= ?~~pared June 1982

.. '"'b .... -

NARRATl\'E SmlMARY OtlJECTIVELY n.RIFIABLE INDICATORS ~~S OF VLRIFICATIOS L~ORTANT ASSu~rIONS

Proj~ct P'..!['pose: Conditions that .ill indicdt~ pur
pose has been achieved : End of
;>roject St2tu5 :

AssuQ?ticns for a~hie~ing

pU11lose :

a. Continued suprort for o~:s

from i'i~mb~r-.sliJl·,;;:, dId i~lt~T

national donor~.

b. Systematic i~;:>IB.~ent~tiQ:"'!

Jf all planned ~onitoring ar.d
evaluations conducted as
nf.:cessary.

c. Pl~nncd ~onitoring ar.d
evaluations condU~Led as
necessary.

b. Copies of re;",rr s ; !
recordir.~s and .ater analY5i1
d,:ita co::ec:~:.

c. Site visits raports I
o:~s an~ hy~r~ge3:~gical

evaluations.

cOClpletion I

!
I
I

b. Proble~s (e.g. pesticiJes and
fertilizers) in ground.dcer
idcnti[i~ri and orougit~ lL' attention
of appropri~te partie~ hy 1987.

a. Data c0~?i!ed and analysed
concerning ·.·a:Er-iogging, i
salination, vater-quality, reCharge-I
discharge, changes and irrigation
p0t~ntial and brought to attenticn '
of appropriata parties by
of project (1987).

To e9tablish an ~ffective ~~~:t~ring

and early warning sys[em [0 ici~ntifJ

current and pote"ntia.l ?roblems and
possibilities related ground~ater

development and mnnagement and to
distribut~ information to ~emb~r

States.

c. Solutions to prob!~rns developed
and tested as they are discovered.

d. Crit~ria and personnel
revic~ for all project main
tAinp.n.

e. USAIDs and O~yS recognize
realistic constraints and
make necessary adjustmc~t as
work progress.



PROjECT DESIGS SU~~ARY

LOGICAL F~AHEWORK

Life of ProjEot :
From FY 53 to~_Q(

Total US 'undi~dl.

Page 3

.. ,... ;6 ....... ,.; .. 1 .... 1. '"'-_:"'_r-

... ~ ~:.: j;

T.' dna l'c.:~ii.i6 PCV!:o.LQ...""

effectively establish
O~S staff capabilities for
proje=t.

c. All inpuc.g :i:J?~l.1.ea In ,J

ti~ely !naoner.

L'lPORT:Il'iT ASSU~lPTlO:IS

b. Effective =a~agezent of all
3ctivities ~f ?roj~ct

Assumptions for achieving
Outputs.

a. ....l. a .... i.~ rtg(c:-.:Ui.cu\.

con~~aC~5 becween OMVS
~~~~-St~teS-sit2 ;£sits

c. J~;~~: ~ire~tor's

repcr 3, develop=ent plans,
~aci-::. dna t~dlniL:al ~p~t:i-

:. ~~~:5 ':;;::-::-~.;-..::.:; :
~:~~3ta~ion Cent~r workSh0

1~e~~~:; ~~~o~~~, ;corresponu
C:~C..:;:. a .•_ ._.~t lLut _Dna 1

I
I

~A.~S ::if \"ERli'lCATlONi,I

.---~-"'.~-- -r-'" ...... __ ....

~. Jata co~ilation for three .~r~

cv=p~~e~ts and 3nalysis fjr four
·..en: CC='?0r.cnt.i.

3. Cec~r~1 st3ff of a~cut 10 and
field staff of about 30 technicians
:rain~ci in l5 i~-~ountry.

OBjECTl\1'LY ~~RIFIABLE I~~ICATORS

Mag~itcd~ of Outputs :

n~~~: .. ~ 7~~i~~rn~~ (~v p~~ nf
Project)

~~g~itude of ou~puts:

1. ?l~~s e3tablished for the eight

KA..'UIATI-;-;: SlWIARY

,
for monitoring ~~ solving ?ro~le~i

created ~y hydr=-36ricult~ra:

dcve1op::'-'::-.~::i :::. :. .. ..: 5::E.

Outputs:

4. Trained staff ic!' i:::?li'~enta:i~n

of Comprehensive ~a::iter Plzn.

3. Data cc=~::a~i~~ a~ 3031:5i5

sys[eo.

2. ~anage=c3t l~f~r-~ti~n Sysre= :~~

O~S.

observA~ion weI!; ~stabli~hec

in the 5~nego! ~~vcr Basin.

.f~ ?i~ZO~L~(S L~ns~ruct~u ~!

O~:~, iO ~ells Jnd ~5 ?i~zu=2ters

b~ ~o~t~actor. and ~O piezoQcters
cunstr~cted by the Malian DH~c.



?ruject Title and ~:umber

?ROJEOr DES iG:; 5r:i~:A3'i

Ground",ater ~.onitoring Prcj~c: (61$-0'$8

l\o.l.H.....•• ii

Life of P~~jDCt :
Frc::: ~ ~!_ (0 ri ~
~.:':~: :"s Fur.~:~~oi.llic~
)a~G ?rep~~~= june 1982

IIARR.'TIVE S~ARY

Inputs:

1. T~chnical Assistanc~

2. ~S Personnel

3. ~!ember-Stat:~s Personnel

~. C~nstruction ~terials

s. Participanc trainin~

6. Coanodities

7. Operating Expenses

8. Evaluation personnel

OBJECTIVELY \~IP:.~L£ I~~!CArORS

Implementation T~~~e~ !~~~e and
Quantity) :

See Chapter V "Financial ?l anti

!EA..'1S OF VERIFICATION

~;.3 M~mb~r-Stat~s and
AID ucords

HlPO!ITM"T ASSUMPTIOSS

Assum?tioD~ providing iDpu~S

support

Sa chan?e l~ o~h~r donors'
support .



PROCUREHENT PLAN

ANNL.. E



ANNEX

PP.0Ct!HEMENT PLAN

A. Procurement ~esponsibility - Procurement of technical equipment will

be the responsibility of the AID-financed D~puty Project Chief and will be

included in the scope of work under the PASA.

Procurement of the balance of commodities will be carried out in collab-

oration with USAID/RBDO, in conformity with AID's procurement policy.

. ."
~. j J J

Supply Management Offi~e (SMO).

(PC-,,) _n
~.

c .............. .: """'1""' A n.-,t-
~ --~-~ ~.•P"--_·_·_-_-'~~:..

the USA will be delegated to 3 professional procurement services agent.

C. Equipment/Commodity List - The items listed under this heading represent

J_\.. , __ .... .J_ ..... c .. 1.-.. _ :r.,...~ "" ..... ,... ..... ; .. ,.. ,';f: n C'f"'\"'1n
.... 11t:: OlC.llC.LQ.1. L!~CU;:} VoL. '-1" e.l.. JJ ...· ....... ...... ,,'-&. -/0. ... ...; ... _ .. __ ..... ,....'"-"".~~

T'\Cart"~;,.,incr - - -_._ .. --·0

to the specifications of the commodities will 1)(> furnished in the Project

Implementation Orders/Commodities (PIO/C's) \vhich will be issued to initiate

procurement.



Quantity

10

40

10

Conunodity

Technical Equipment

Electric water level tapes, of 100m long Fi
long Fisher-M-scone type WLM-100 graduated
in centimeters and meters with extra probes
at ~ 164 per set.

Cl"th tarc's p,rnChl.1'-N! in ('('nt ilm't('rs
with sampling bucket, combined with sounder
for water-level measurement (local m;mufacture

Steel tapes, 30 m long, graduated in
centimeters and meters, Lufkin-black-face
type with reel at $93.45

I'

$ i ,040

935

C:t-oDl r":ll,,",pc----- ~-.C'--~

<;() m l"nn- '-"
in "",nri-

10

1"tv

5

5

10

15

10

meters and meters, Lufkin black-face type
with reel at $164 each

Specific conductivity meters, portable,
battery-operated for field water-quality
measurements at $495 each.

grade (C) up to 100 C for water tempera
tures measur0mcnt [It $4.75

Engineer's levels, Jumpy-type with
accessories, tripod and stadia rods for
instrumental leveling at $505 each

Rods, level, 7.501 extended at $129 each

Compass, Brunton-type w/case at $127 each

Float-type water-level recorders with
floats, pens, cable, gears, and counter
weights. Leupold-Stevens type A-71 at
$1.800 per set

Hand earth post-hole Augers, 4 inch
diameter with 10 1 meter extensions for
each auger at $175 per set

1,640

4,950

48

2,525

645

1,270

27,000

l,/)U



Quantity

2

3

2

2

2

12

6

12

6

1

5

5

Commodity

Power augers with helical continuous
spiral flights. in lengths of 1 meter
and good to depths of up to 30 m, truck
mounted on a tandem axes at $36.000 each

Pipe cutting and threading sets for
3-inch pipe at $600 per set

Miscellaneous hand tools. pipe wrenches.
chain wrenches. etc.

Stool. drafstman at $142 each.

Light. tables for drafstmen at $681 each.,
Draft~ng equipment

Pipe snakes with basked and valve attach
ments for removing sand with 30 m length
for 7.5 cm (3 inch) pipes at $1.500.

Sub-Total

Contingencies (20%)

Office Equipment (OfE-Shore Procurement)

Desk with armchairs at $500

Office chairs at $200

Secretary desks with chairs at $400

Map and plan file

File cabinets at $150

Bookcases at $150

Sub-Total

Rounded to

E - 3

$ 72 .000

1.800

1.800

284

1.362

850

18,000

$140.899

27.101

$168.000

3.000

2,400

2,400

913

750

750

$10.213

$10,000
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.-
Office Equipment/Materiale (Local Procurement)

1

1

10

2

3

5

20

4

80

10

Photocopy machine

Duplicating machine (manually operated)

Electric fans at $150 (220V 50 cycles)

Electric typewriters at $1.000 (220V 50 cycles)

Manual typewriters at $400

Calculators at $150 (220 V, 50 cycles)

Work tables (1.2 x 0.8 m) at $270

Conference tables "-6 x 2.4 m x 1.2 m) at $600

Woodeb chairs at $50

Wooden Benches (2 meters long) at $50

Sub-Total

Rounded to

Construction ~terials

$ 6.000

500

1,500

2,000

1,200

750

5,400

2.000

4,000

500

$23,850

$24.000

The pipe is a standard 2 1/2 inch (64 nun) galvanized
pipe [or piezomuters to be Instnllud by the sector
forces.

A cost of $18.50 per meter including requisite
couplings and caps has been used for the budget
calculation.
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Irrigated Perimeters Average Length of Casing Total (m)

225 (shallow) 6 1.350

225 (intermediate) 15 3.375

Total 4.725 m

Pipe Cost 4,725 m c $18.50/m* 87.400

Continsencies (10%) 8.600

Total $96,000

Vehicles

**5 Land Rover or equivalent. all terrain vehicles for
field transport of leveling crews. piezometer
construction crews. and supervisory personnel for
rehabilitation at $5,000 each

6 All terrain vehicles. (2 at $25.000 and 4 at
$15,000)

4 Trucks of 1 1/2 tons for transport of pipe
and supplies at $35,000 each

3 Passenger cars for St-Louis at $9.000

30 ,Motorbikes for transport of well observers
at $850 each

Spare parts at 15 percent of costs (15 x 303.000)

$25,000

110.000

140,000

27.000

26.000

45.000

* Cost of 2 1/2 "Gil pipe: $5.10/Ft = $16.80/m + 10i. for couplings = $IB.50/m.

** These are rehabilitated vehicles salvaged from those furned over to OMVS
on completion of Basin Survey and ~wpping Project (Teledyne).
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D. Waivers

The following waiver authorization from Geographic Code 000 (United

States) to Code 935 (Special Free World) is being requested and is

contained herein.

(1) A Source/Origin Procurement Waiver for vehicles.

The approximate value of the waiver is $400.000.

, .
In addition, a Source/Orlg1n waiver for the procurement of construction

materials and office equipment costing approximately $20,000 will be

approved by the Director. USAID/Senegal, after the authorization of this

Project Paper.



, .
- ,------

ACTION MEMORANDUM FOR THE ASSISTANT ADMINISTRATOR FOR AFRICA

From: David Shear, Director~/senegal
Subject: OMVS - Source/Origin Procurement Waiver for Vehicles

Problem: The Groundwater Monitoring Project will require the procurement
of non-U.S. manufactured vehicles and spare parts for which your
authorization is required. You are hereby requested to authorize such
procurement by granting the following:

(1) A source/origin waiver from Geographic Code 000 (United
States) to Geographic Code 935 (Special Free World).

(2) A waiver of the provision of Section 636(i) of the FAA.

Facts:

(A) Cooperating Country

(B) Project

(C) Nature of Funding

(D) Source of Funding

(E) Description of Goods

(F) Approximate Value

(G) Probable Sources

(H) Probable Origin

OMVS Member-States of Senegal, Mali and
Mauritania

Groundwater Monitoring (625-0958)

Grant

SH

6 all-terrain vehicles (2 at $25,000 and
4 at $15,000)

4 ~ ton trucks ($35,000 each)
3 passenger vehicles ($9,000 each)

- 30 motorbikes ($850 each)
Spare-parts (15%)

$400,000

Senegal, Mali

Germany, France, Japan, United Kingdom, etc.
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Discussion:

A. Source/Origin Waiver

The Groundwater Monitoring personnel Will be required to frequently visit
the project sites which are located in rural areas of the Senegal River Basin
to supervise construction of the piezometers. For the most part, the road
network in the Basin is poor. Most paved roads are poorly maintained and
potholes are rampant. Unpaved, washboard-type roads are extensive throughout
the region. During the rainy season the road further deteriorates, many are
impassable, and others require sturdy four-wheel vehicles. In Mali and
Mauritania non-U.S. manufactured vehicles are utilized because of their proven
durability, longer life, and resultant lower replacement costs. Further,
adequate spare parts, maintenance and repair facilities are available in
Mauritania, Mali and Senegal. On the other hand, while there are distributors
of U.S. manufactured vehicles in Senegal, although none in the other countries
mentioned above, the density of such vehicles throughout Senegal has not
reached the point to justify investment of substantial spare parts inventories
with the result that spare parts support is still very poor in Senegal as well
as in the other countries. In Senegal, the distributors confine their support
activity to the main city which results in 'lack of service in the country.
Throughout all of the countries, the local mechanic with some degree of know
how is unable to cope with the English measure system of nuts and bolts, even
if he could sufficiently understand the unfamiliar American vehicle.

In addition, this waiver request is to cover 30 motorbikes which are
needed for monitoring and data collection. This small size (49 c.c.) is not
manufactured in the United States.

In accordance with Handbook I, Supplement B, procurement of commodities
from Code 935 under a grant financed project requires a waiver. Under
Handbook I, Supplement B. Chapter 5B4a (2) and (7) a waiver may be granted
if "the commodity is not available from countries included in the authorized
geographic code" and for "such other circumstances as are determined to be
critical to the success of project objectives~

B. Waiver of Section 636(i)

In addition to the general source/origin limitations on the procurement
of commodities, Section 636(i) of the FAA prohibits the procurement of
non-U.S. manufactured vehicles. However, the provisions of Section 636(i)
may be waived when special circumstances permit it. Under Handbook 1 B,
Chapter 4C2d(1)(a), special circumstances are deemed to exist if there is
an "inability of U.S. manufacturers to provide a particular type of needed
vehicle." The authority to find such circumstances and grant a waiver has
also been delegated to you by AID Delegation of Authority No. 40.

Since, as discussed in the source/origin context, U.S. manufacturers are
unable to provide for adequate spare parts support and service of their
vehicles, the special circumstances criterion set forth above is satisfied.
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Conclusion: The waivers authorizing the procurement of the non-U.S.
manufactured vehicles (e.g. Mercedes-Benz, Land Rover, Peugeot or their
equivalent) are justified because:

1. Such vehicles are not available from countries in the
authorized geographic code; and

2. The non-availability of spare parts, inadequate knowledge of
servicing the vehicles and lack of adequate repair facilities.

Recommendations: For the above reasons, it is recommended that you:

(1) Approve a vehicle procurement source/origin waiver from AID
Geographic Code 000 to Code 935;

(2) Conclude that special circumstances exist which merit a waiver
of the provisions of Section 636(i) of the Foreign Assistance
Act of 1961, as amended; and

(3) Certify that the exclusion of procurement from Free World
countries other than the cooperating countries and countries
in Code 941 would seriously impede the attainment of U.S.
foreign policy objectives and the objectives of the foreign
assistance program.

APPROVED:

DISAPPROVED:

DATE:
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Senegal River Valley

Groundwater Monitoring (625-0620B)

------------
3/26/82.,,-. ~ /)

, ... Prcp:I:".H: '-:,y; Peter FreplDaIl) '~::::l 'te

Environmental Aqvi!'>7orl'iYJi / •. ,
"~ATn/<:.,n .. o~l \ iAA-'11\ ..~

·~.;\'~ro::':::.o:.tol··;~-~tioll ?~cv:r..-:c:)ded Negative Determination. No further
! environmental an~lysis needed.

f/€'L-
- I •
'III~I b '2.--
I I I ,

Attachments:

EXC:tllliuCitivn of r.~turc. scop('. Rnd magnitude of ~uv: .. onmental impacts.
1 . . _. .. . . ' , ...... ~ ~ ~- f" rTT'mpact 1oent.1.1.J.CdL.LVU ou'" ~¥ ,~~~-~•• ------
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Examiniltion of Natur'-,. ScopP, and Magnitude of Environmental Impacts

Po. Descript j !Ill
r

('j

The purpose of this project is to establish within the OMVS a capacity

for monitoring and investigating problems of groundwater development and

management. This will be accomplished by (I) establishing a methodology

and plan for a groundwater management system in the Senegal River Basin

Valley, (2) E:staLlishiIlt; ~ bystew of approxir:l.:.:tely 650 observation wells

and piezometers, (3) compiling and analyzing groundwater data, and

(4) strengthening an OMVS ant' Member State capability for ground",'ater

monitoring and management planning.

The total cost of the project over 8 4-year period is estimated to

be $4..6 million. This cost includes ~551 ,000 of in-kind local cost support

by the O}NS and Me~er Statc~ fur personnel, office space. The proposed

technicdl l:J,s:.istancc 1:; for z tc>tel t'If C,I, m:ln-m()l1th~. This il1Clll'{..,-;

assip.:n<'cl to till' nrc'!l'!' r",- '\h 111"11111,';. alld ;111 i\dminisl'l";,ri\lI'/Fin:mC'1'

('fficer f~)'c I,e; ~'()ntll1:;. '1'1,; '-'_\''-'" (13) '''''I'LII'> ,'I "hurL-t"rl~, ll'l'l,nl(""'!

assistance ~il! ~lsQ be pruvicted.

The project will be implemented by a central hydrologic and hydro-

geologic office to be established in OMVS at St. Louis, Senegal. The

central office bi~rr ~::l ~~~~~:~ "F th~ n'~s Chief of Project. a Hydro-

geologist De,puty Project Chief in charge of data compilation/analysis
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.r.t.. ,... ..... ,...,...... ~ ,.. r· ........ ~_
l IJ'.I I e,1 ./ J••-:>1:"'_ LV!

operations, 2 draftsmen, J S~cretaries, a Translator, a Storekeeper, and

2 Drivers and }~echanic. The three sedor chiefs, dc'signated by their

parent national agt:ncies, 1.1111 he trainl'<.1 and or1('nt(><.1 in tbe central

office and therl, when field activities b~gin, will move to sector head-

quaters. The thrEE SEctor Chiefs win imr](;!TH:ot and supervise thE: field

activities of the construction and/or sllrv0ying crews and will monitor

the work of the we 11 ohserver cr~·ws.

B. Examination of Nature, Scope and Magnitude of Environmental ImQacts

Because this project responds to an important resource monitoring

need, it makes a clearly positive contribution to the future needs of

resource management in the basin. The pr.oject will go a long way to sat is-

ty two recommendaLions maue in l.ile ACL1:.!!~_!la~ wtnch t~mhodies the

recommendations of the Assessment of Environmental Effects of Proposed

the A(~ti()ll Pl;;n recC'mml'ndcd rlw 1l1(lnit'0rini', of r,rC,:mdh':ltcl: quality, Among

other parampLers. This pl-oject carrip:-i out ttwt rt'co[Ttmt>ndaLion. Secondly

the Action Plan recommended integrRted water use planning. Data from

this project will be essential to this planning. Outside of the hydro

graphic basi n, the proi L'ct' s dat a wi 11 ;11 SL) be essential in the planning

")",1 rl1't~t l't-.,.· ,1",-,., ':""(1"'· "r (1"1""."- '1(~11; f"r'\..· ,11",1 111"1,1(,r·"'·: I' ,-1,,) r:rnlln,l"llt

Basin, and which arC' belic'veri to Ill' Chnrl'.L'd in till' past from water of
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The physical impact on the environment from augering approximately

650 piezometers will be small. Of this number, 450 of the piezometers

are to be located in and near irrigated fields where the environment

is alre~dy altered more than the piezometer installation could possibly

C3U~~. The remaining 200 piezometer stations are to be located on 10

transects, each of whic:h also will have one observati.on well. Existing

rural roads will provide aCCC~R to 10 wells and 250 stations.



F :-

I::?';cl ;,~,: .. L~~'_' t1'..I; •

.1!j,j )-""",:' I,', ~ i "-:' /1

-.".~' ~ : :::' .;: - )', .' ,j

)'..
c. L

N

N

N

.,
n

N

N;'.;'.::' bio:oc:icr,l ~h ~ 8c; _ ---_.:...-_---2. C' ~-. ~=-.:..i. (; ~:.l

) • :: C (J ~ (,~: 1 C' ~ 1 ~,. ~ l' ~ :" (: .. ~. _
--------

.... ~ --_._.- -----_.
• • r -:-:-:-. ;::-

•• ,; .,."., 0,

........ v .. ,.

;,



r - 6

"I •

.... - -, '" .... .: .........r ... ..L ... ""'" "" - -..".

-- --------- -------------- --..._-------------
------------------------------------------

__N __

N

---------.------------------------------ N

--------------_._--
--------_._----------------

""........ v .. .~ 1 '. '.'r,,'~ (If ------------------------ .L_

-------------_.- - --~---

N

.'. CJ1,T~1~\;·.lJ

tr,"\di liollv ------------------------

N

..••-----

.' .

-----~------------------- -

"i • ---------------- N--.. _--

" .
i.n ---------------------------------- N

•

----------------- _. -_._---
-------------------------------------_.._-



.... '.' • .' ~..' I', ' l' II l ~ "

,.. ....... "'roo·"
....... ar. ~L, t:

N

N
2. ;·~l~lir..'ll).~:~ ·~IJ': 0Cv:Jy~tcm l').::CJt:nt _

--~I-----

N

N

4. Otl.':r f.'\ctors

1. O':'Hi-::< }'0S::ilil12 wr:~c'l'S (not li~t(>d :\bovo)

Protective enclosures for the 10 observation

tubewells would create a visual impact, but there
is no basis for assigning a negative or positive

v~lup in terms of local people's perceptions.
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M E M 0 RAN DUM

March 12, 1982

Subject: Review and recommendations on "Proposition pour lrEx~cution

d'Etlldes Hydrogeologiqul's Cornplf>nwntaires en vue de suivTQ

l'Evaluation des nonnG~s Hydrauliqlles SouL~rraines lors du

Fon\'LillnrH'!lIl'flt citl Barr:I,:',(' dr' M.1n:lf1tnli".

From: Ceo r g e C. 1'i.1 V lor •. 1r.. Hvd rOle! c (l 1():! i s ~

During a visit to Bamako, Mali on February 25-26, 1982 to diEcuss the

t=rms of reference of the Malian Directorate of Hydraulics and Energv

(DNHE) participation in the groundwater monitoring project, the project
on

design team was presented for review and comment/the subject document

entitled "Proposal for Complementary Hydrogeologic Studies for

EValll;JLill/.·, C)·(11i11liW~1l.(,'l" IJaL.J Jur llIV, Illl' ()lH'r:lt iOI1 oj Mllll:1n1 ,11; J)"f1l"

This document dated May 1981 together with a summary entitled

"Complementary Hydrogeologic Studi0s for Evaluating Groundwater ))ata

durin:~ the Operatlon nf ~1iJl\allt;.,li f)'111'1" \,,('re suu~nittcd by the :·1aJi:l:1 D:\~lE

to RBDO/U~1VS/j)'\KAI\ bUL <.lppar~nt:Ly Il,HI not been previously transmitted to

USAID or OMVS/DAKAR f0r rl.'vif'~,' <Jnd comment. As the studies proposed

in the attached documents express the Halian government's technical

priorities and are related to those to be undertaken in the present

~~uj~c~, cne wriLer was requested to review the document and make

recommendations.
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(1) an inventory of existing open wells and boreholes in the

reserVOIr area and selection of some ot these for periodic water

level and water-qual ity measurpments, ilnd (L) pllOt.(Jg~ulo!!-ic and

geophysical studies for the sele~tion of some 60 sites for 120

boreholes ov.-::r it per.i:.d fur about b mO:ILll::'.

The cost of this phase of tlHi propnR£>d project lS estimated by

DNHE at g266, 667 (See attachment) All this work would be carried

out by presently available trained DNHE technical personnel.

Phase B includes drilling of the sites selected above with an

average "success" rate of 75 :'~, so that some 90 boreholes with an

average depth ot i),'J m "1Oulci DC comp Le(ee as piezome(ers.

The cost of this phase of the propos0d project is estimated by the

DNHE at g 626,400. This work would be carried alit by presently

available DNHE drillLng equipment .1nd trained drilling crews.

Finally phase C includes a S-year program uf wRter-level and water

quality observAtions in pn'viously select(~d OUSt'rvation wells as well

as recently constructed piezometers in the Manantali reservoir area.

Additionally water-level and water-quality observations would be

carried out at selected existing open wells and boreholes (forages)

in two subscctors between:
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I. Manantali dam and thl: jUllcl:ion of Lhl: Bakoye and

2. Along the Senegal between Bafoulabe as part of phace C.

The cost of phase C over a S-year term is estimated by DNHE at

g 142,916 (sec alt8chm~nt).

The writer has reviL'WL't1 tltl' L!lJcun](~nLs and considers the technical

about the desirdbility of setting lip a "successful" piezometer as

one capable of producing Im3/h, which happens to be the minimum

for a village water-supply point (the implication is that the bore-

holes are really not being constructed for piezometric observations

but rather for village water-supply). Actually, a borehole (forage)

,,~ t""\ 1 ~ ; ,. .. r,. f",""'1 t"'l C'" ; ,~ r '1 \ ~ 1., 1 .. r~ ,0
J .- ~ •. (:) ....-.J _ .. J .

piezometric observations.

::~ ') / ! : I,,, " " ,.,,\ ',' '~ :- :: •.:~' 11

Takin,; into G.c..::ounl t1;i.' overi111 pn)ject ()bje..:'.tivcs and related

budget constraints [or thl:! GroundHater M')nitoring Project, the writer

makes tbe following recommendations:

I. That as part of the project, finnncing be provided for actual

costs of DNIIF:'s c0nstnll'Lion of !\V(:nty (:.JO) pj(':~()mC'tcrs aver.:1ging nO

meters deep around the periphery of the Manantali reservoir at an

average cost of $ 7,000 per piezometer for a total of $ 140,000.



2. That the Malian counterpart contriblltion to the project

includes costs for locatillh the sites for the twenty (20)

piezometers using phobgeologic and geophysical techniques and

trained DNHE personnel at an average cost of ~ 3,000 per

piezometer for a total of ~ 60,000.

3. That as part of the project, financing b~ provided for

phase C with the exception of salaries and indemnities for

Malian personnel.

n
'j - ~
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ANNEX H Legislative Checklists
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Listed below ar!' statlJtory r,it(',la "i'\I1;r~I.I,. fjl'''1111\' til w()jrct~ ,:ith 1M funrls d'ld project
criteria applicable to 1nl1i':i·llJ~l II;nd -lItTCPr,: 1""""]1:1""'''. r" -,isl,1"u' (with a suhcate']ory for
criteria applicat,le (Ilily tl' 1",111',). :" I I '''''I,,,,I( ','11'1,,),1 I lifl" ,

CROSS REFEREIiCES: ,~; (()ll~IW, (1iIClII\1 [If 1(11'1\1 1 '

111\5 STAIII/1i'1l "fll II'!(II 1',1 II(II~ l.'I','II',:lI1I1'F 1111'.; [,[,PI'llen

A. uUjlkA~ Cldf!idil lijl! il_'"i, j_

1. FY 79 ApLAcl Unn,;",I,r"'''1; fn', ',-,:, ~"l} . .(l'),
Src. 6J.1!,. (d)!~i~~.-'-~it·l· i·,~·! l;-~;,t-;" ,,'~

APr,roprlatiolls uf ~)rndlf> ,'I'" 1',,,,,(, h,y(' "p('n '"

will be notifird coneI'I "j",! th,· '''''1''1 t;
(tl) is ass1stanc£> wi tiJin (1'1"" ", "'fI,\1 'Ir,1I
Budget) country or illt""I1.·I'(Il",1 olll·,nll,Htoll
allocation rC[Jort.rd t(1 (""",,, ,', (·or "I\I,I'lI11'"

thall $1 million over tllJt (1'1'0 1')'

2. FAA Sec. 611~Hlt. I','jnr l(l "lJllfJ~t.i(l11

in excess or-rrm.l.OOI'. ~ti'l 111f':'~ 1", (iI) I'JlI) I
neering. fi'lilllclal, <l(;d ,'Lh"r 1'1.1'1' n''C(>~Si.lrj

to carry Oll~ th~ ilssist,1I"'" ,)nol (h) ,J r!?,'VHlil!,h
firm est1mate of the co',l 1.11 fI," ".'" nf ·l.h(l
ass 1stance?

3. FAA Sec. IiIlJ..:~JC?J, II f" II', 1'''II'.LlIlv,'
action is ret/uil'cd within '1".il'll'nl "'IIIlI,'y,
what. is basis fot' rr"'",!~·'·II' 1"1'1'1. 1 t.illl' th.lt
5IJch action y.r~11 ~" Cru"I,L ll'r~ in 1"_,,, rl"1 1"''1,,;1
orderly accompli shrlent nf "1'11',1"" "I 11,f'
ass 1stance?

4. 'Nt ~'~:..!-!._\!~1.;_!.2. I • ~'I:I·,. ".' . "', ' ..i iJ '.'
If for watr.r or w3trr-r"1.I,,rI 1,1'1'11" \(III1'C'('

l0nstruction, has prO,i,',., r,,,t II" "t.1I1r1,w,I',
and criteria as !1(lr thf' f'r'j",i"II:'. ,',,01 ',1"111,1.1' ,I"

for Planning Witter ,lntl R,'l.lI,f'd I""" 1I''',(lIItTf.'',

Jated October 25, ]IJlJ?

:J. !!~~~I:.r~£1.-1.l~}, '~f·lni, ~ "'1 il,l
assist.lnc!' (1'.'1" CQIl'.lr,,' II",,), II" .11
'-:.:" ~~si:J~uj~~',: ri,T ~~~.:l~· ,'1 .,.~11!··'

h"s Ml~,sio'l r.i,·petlll' fl'I" ifl," ,,,,I r:'tjIOllnl
!I<•• istilntl\(hnini~t.r,'tlll" I.,~,'" II"" 11,,,~lrll',,,'I,

the COUlltry'~ c"p.11'11 ily 1'1 "",III.'·'y ,,, Il.,li"",i"
a9d utilize the projrcli

6. F~.2..t~-,..J.Q.'!.. 's I,,"if!"l ',11 c,,!,III'I'" (Of

('xeclltlon at; p",'t (If ,r'j',,,.,1 ",' <,·,,11 il·tl("',,1
project? If so why 15 I',,,II'rl 1'1'1 <.Il ,· ...,·\)11'·1,'
'nfonnation and cnrtC 111', i,", .00,('IIJ"1 ,lO;'.i,I,II1C"
l'Iill encourafJC refJ10Il.,1 ,1"v('l(',,,,,·,,, I""!",l'l\~,

-----------_.._.•....

No legislative action required,

Yes.

Yes. OMVS is a regional
organization.
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7. rf·r\ ~,~c....:.-(:~~_l.-Lr~~ lpf·1l1l:·1r i,,', ;,,>·1 cn': I" :(-11",

whether proJect will "·I>'·>\11.1'1r· rl(l·r·V. nl ".'
country to: (,1) ii,' ,r ,." 11;,· II,.,.: "r j"1,,," ..dill'.'1
trM1p; (I,) f,,'.!I'I· 1" 1',·.1 r' Illil '.11 IV" .1",1 '\ ",,,,! I
lion; {Lj l'li(.UUI dl.l' .J ".1,'1 ....1 III ,1, i 'I.f •

cooperdtive~, cl'ruil ""i'III-.. """ '"1'"i",,, ""I 111.11'
u',"OCldtion~; (ll) Iii' "",I "I" "', "~·I,.,I 1.,1 i, ,', II'I i, ....
(p) ir,lprovr tl',-,hnlc:.ll ,.l'i,:if'nr~· flf it'd'I',I, ..', ,1I:,·j ..

eu lture 11IIU LU"/lI':r (I': "",.1 (r) 'I "." 11/"", r""
labor unions.

8. UJ;.. S'c. COI(I·). 1:'f(':I:'.'~ ,. n ·1".1 I",,· "i··.i,).,
en how pro ..recGiil( ,... ,I·lll·1Qp:' ". l'r'j,I,'f.t l 't't,I"
J.::~ ~""':r::!~';'l'~ ~~.!""p.".l ",' n1·' ,·.r~l .lI'(I :" iv,',· t~

particioation in (orr';T' ,'<',1'.1"",·" ''''/1'1''\''''
(includinq u~e of rw; .. ;,I .. !.r·,ldl.' tI,,1"""". ,,·,Ii I. hr.
S0rvic"~ '~',f Il.~~. "l"iv"" l'lltf 1 tI1t"j".,

9. rM 2~..:. .._1~.( IJ.i .' ~'( .. ~,Ir ('~) . !"",cr i I,' . I I':' '.
taren to d"SIJl'P tI,,!t. In III" ,r",i",,", 1"1",'1 I" ..··.i
~.ji..:1 L;,t.:\".UUI,~IJ I,'. ,!, " I

to mert the cost of c,'d'·"I.I.IIo11 "1"\ 'Jih,'1' ',"·vir,.
and foreigll cllr·"':lIrir". , .... ,,,,d ",' 11,,- II.C,. ", ..
utilized to mret the lo.,l. nf <.",11.1',1(:1.11,,1 ~II"

other services.

:1 -. L

N/A

N/A

TILl' O~IVS find i.t:·; l-krnber SUites
if r l' C () n l rib uti n g Lin est i rna ted
$551,UUU to the project.

10. FAIl Scc..:..JU1.Ld).. ['p"', UJP
foreign cUI'relicy or th,. CIIIJ"tl'\'
drrc1nyemerll~ ilc1ve i'l't.'" I"'I\JI": r.lI

II ';, '_Iwn r .... ' roc: 5

J 11'.1, if sn, ~Ihil t
" .. -
II.") I (I'." ,I·

U.S. does not own any excess
foreign currencty

11. FM SP.C. 6nlLpL- ..Iill II,n "Ininet IltiL?n
camped ti ve se 1ec t i 011 prnC"rllll·'.'S f or till' '1\·/ilnl i n'l
of contracts, exc,'pt. ~liJl'l'P ~1'J11 i<:"b1(' I'I'OCllI ('lile"t
rules allow other·wi'.f,1

It. f,,-l~..i!:.!(t ""r: 1,,'1'. II it'."".\,""" j'
for tF)e-i~dlJctl()n or ""y ""1:,,"·,1'1.\' II,,' ".'1""'1.,
ic: the" rr,ltl,nrl,'I: 1 i~r,l,: tf' i-I' ill 'tl' pl",", "fl \.;r-·I)·irl

CilPdCity becomes ('I'('I,ll.ivf·, ,'11<1 1-, well ,\'.~i',till~I r
likl'ly to cau~e sui"',!. ,,,,t I,,! Injlll'V 1.0 !I. c•

producers of tile ~.\~iI'. ,,1111/1,11 I 1lI 1'1l'IIII:l.i""
ccmnodlty7

Yes competitive selection
procedures will be used.

Nu sucn cuuulloditie" are
involved.

1.1 It ('I' i,'

a. F!'A SJ'c_~_) O?~ ': J.; .111' I! J: ;'.:: Lt..
Extent t'o-Wlilch ilctlvli.,Y \,.111 (,,) l'lildivl'l~
involve the poor ill ,1'·'./1'1 1:1·1"I-nt, I,v ('xlrl1'l ill'l

access to econO~lV ,1t j'll,,1 II'v<", 111r.l'n,lr,iI1 11
labor-1ntensive i1rndwllol1 iln" til" I/~r (If
appropriate technolo'iv, ""I'I.",r1I,I'1 iflvr~tl·"'"t

out frOOI cities to '.11.,11 I.(lWI1~ .1T1d 1111',,1 arro·1-;,
and Insuring wide r,1' t Ir 11'.1\ 1,," r.l the ~'o(1r 111
the benefits of devrl{'I""'~IlI' ,.!! ,1 '''I,tilip,..1

Participation in dat~gatnering

and use of results in irrigated
agriculture in the Senegal
River Basin.

...... _..... "--'.' ..__ ... - ..--_._..._------
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[I. La.

t>~~is. using the apfll'lll'l'i "I' II.'" i'1' t itlll illll',;
(b) help develop C0';perJt, I',' '" ".\!f" i Ii I, I,v f""
nir.i11 il<;d<;tilncp, to ,,<;<; j' t "",,1 .,,.,,1 '1,1>·111 PIl'''' '"

help Lh~seives towdru lwll'" II'", ""d 1It.1>"l>ii c l'

encourage democratic pr;v,,1 ,. Mlt1 lOt,' 1 qovel'IlI~('''t.J 1
institutions; (c) support II,,? ~f'1('1'1'\1' e(f(l1'Ir, "r
developing countries; (d) 1""1:'''(1'' fhe 1")1'1. icil"" i"'1 "I

lo.'Ornen in the national rC(/Il""it', of ,!<:; .. l"l1i"q cr'''I' I1';'-"
and the improvement of wn",'n'c; ',1.111/'.; ilnrJ ((') utili?'"
and encourage regional cooperation by <I("/('lop;fl'1
countries?

~~ . rIVI Sr c. 1C~ 1n,.'" 1'~ ,', J 1" C" 1n r. '" I •

Is a55istancc being m.l(Jr;'I','di:ll·j,,:" Cinr.!;J;lr' (Hill'

appl icable paragraph \>'hlch L'" "'''·I',·"d·, f" '.011' r"
of fu,"i~ u'irr:1. rf Irq/ (\ th.I" '"11' f".d ... ·Ill'·"~ i',
used for project, include 1,'I"V.lI11 I'," "'/1 .".Ii fUI

each fund source.)

( ~) L~ ;.., J ~ f u I II·}. I' :.: j i I • .: d'·,,·: .,
or nutrition; H so, rxl.,"" III dli, I, ,', Ih'"y I"
specifically c1rsi~/rH:,f fl' ;11'''''''' 1''' .. 1", t1vll~' ,Ill'{
income of rural punr; IIOlll] if Ill" ,,,,,' Ir,lIl 1111',,1
research, 1s full account 1,\1"11 of ",'pd'; IIf ~Ill,lll

fanners;

(2) [104] for pOl'1I1"I.Ioil pl,l'"t1'''l IIndl'" ~"c.
IUI.~OJ or ned i en UrHIt~r ~.L'L. ii";,, j. i i ',1'. I·AI.t·ll.

to which activity enlph~si7.f'\ l'-I',;-(',~I. 1111~fJr"t'?r1

delivery systems for health, ',I/I,'itlpIl ~",1 f,mtlll
planning for the poorest r'T,nll', \,:if.h ',l1'I,tc 'I],)I'
attention to the needs of ~1"U1'?"~ ,Ind \'ClIllI'J

children, using paramedic11 ",,~1 3,;~1l i~ry ~":r11,.',l1
p~rsonnel, clinics and he~l~h f'(.',t~. e"""",-r;I,,1
di~tribution systems and O~h'?I' mll,I,,:, (\~ r l 'l'1l1urll!:;

research.

{J) [~~JSJ f(',r :::l:::- ': ~'~~:, ... 1.11. :~ I... ::~~

stration, 0" human "e~UIJrr," d(,I','I('1'''''~'''; If '.",
('\tpnt to Which .1<:livity ',11"''''11 ""11' 11",11"1'01,,1
education, makes fO'111.,1 ",I", ,I' \'''1 "'II" ",I""""t,
especially fo,- rural famill", ""tI IIrl'l11 """", '"'
strengthens n1anil(jell,pnl c,'p,,/,j J II, "f jll',llll" Ju"c
cnabl ing the peor to p"rti' II "" I" d.·,',· I,,! ..··• ,,1;

(4) LlIJ6! In" t,"(I",:',l! ,',' j,t \I"", ,',,, .. ':','.
"(\~(l,lrrh, r"ront;tnlr1 ion ..\; .. , ",1'1 l"d ,1"\11\1"1\"(\111

prohll'm',; 1f ~ll, ('~II'Cl' .1' j':I" J'

(1) t(~chnl(,l1 (\ .• lp", ..... t,\"11 .,p,' df'\'('IIlI"
rnenl, especially Wit/l U,'" \',-iV11'· .1"01 ,Ill ',nrl,,1I'Y,
or regional and internal iOll," ".,','(,1 "1'''''''' t.,
organizations i

(11) to hclp all,'v!"I" '''·'tlll' l',plllcl":

(iii) "csc<1I'en in''', ,wri ".",111,\[\1)" (II.

economic oevciovmeflL p,'UL", ..I'.J ,til,; If t ;\.I iqlJ~:~ t

(iv) rcconstnJcll1111 .,(I~" n,"lIr~1 (\1'

man~ade disa~ter;

--" / ...
"It\

!I -- '3
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(v) for ',!,,"'i,,) ('roV"III"",'!t, PIOI>:,".
ilnu to t::IIU~ ~., "ro~Jl'r ul 11 i .. " Lir'n ,,I I'," 1; "I' " <',

infra~tructure. ~~C,. ,; ','"! ":0' ,':

(vi) for pP"p-,ln,c of I"h,n r1r'vr,l"I,lIlrnt.
especially smilll labol" i'ltrn<,lv" l'nt.'rpr" ~l'~,

marketing sy~tcn~. Jl'd I i"~nci.11 (," "t''fOr 'Il~t I.
tutions to help urban pr', .. p", II' ir,lll' tn eC'lI'll'ilic

and social development.

c. [107] Is ~rrl'oprl.llr ,'ff,,11 "I.11.1'd "" 11',"

of appropriate technol(jll\"

d, fAIl S.!'~.1'!)., Ili11 'hr' Ipe1r.ipllt
country provide' at least 7r,~ nf ,h" (0·,t', of t~IP

program, project. or adivily I-il'. r"",I,l'd !('
which the assistance is to 10'" fllrnish,:,d (or h,lS
the lattE'r cost-shadn'] rf''1lllrr''''f'nl "fOfOn w.lln'l!
fer ,1 tl~n~~ •• ' •. 'l".,·~t_ltl·\"·I"I'f,,t·· cnl,l1t,v)7

Yes. pruject will utilize appropriate
lcdmulogy.

This pr()j~cL will assist :1

regional organization under section
121 and thus the 25% requirement
is not appl.lcable.

e, rflll ~"'I', llO{h). Will '1'","11.,,,11,11
assfstancebi!'oi'siillrsrc! fl)l I'''o.l,·ct (,v,'r ""'P'
than 3 years? If so, has JlI~tiflr~tf0n Siltt\
factory to the Congress hC'N' 111,,<11'. Ilnlf cl forls
for other filldncfnCJ. 61' is lhC' recIpIent (ollntry
"relatively least developcd"'

N//I.

f. FAA ~C'c. ~JI~J. fl,!!;crll,,:, edent to
which program reco'Jnize~ till' p,lrt1r.ul~r nCl'ds.
desires. and capacHies of the p{'opl{' of the
country; utilizes til"! counllY's intcllectu<l1
resources to encourage f f'~ 1.1 t lit I ('I11~ 1 d'!vc 1')1."1,,,,,t;
and supports civil ('<1'IC,lt.i..~n nnd tralnln'} In
skills requireu fur elf,:':. i,e I'~' t~c1rJtior, I"
governmental <Jnu pol1tf\~l I'r(\rf'~,',f'~ P:;~NII.·i,,1

to self-government,

g•.':"'AI\ S!'.i.....1?Z{h), 1'1"'~ 1'", .J 'I. ,I ty
give reason<JlJlp pn"'rl"~ .,r CIIIII,·" "II"" In !IIf'

dcvelopml'nl. of er:onorlfc ""oI!I)" , .." (." 1.0 th..
increase or p"Ju':t!v:: ""1'",1111", ,In') ':,,If.
sustaining economIc '11\1'111,,'

This project will provide groundwater
monitoring daLa which
will assist the OM\'S Member States
in irrigated agriculture projects.

C'!'!'.1S ':.'i J 1 1'!:0'!i0P I (lca 1
manpower to complement the U.S.
l(,c!11lj('cll as;;isti-lnts.

il. 1M ~;()C. J,.'/\loI, I,d"" "\1111 .11";
conclusl~~llY' "If tli,· (p',,,lry In r('pRy
the 10iln. lnclulflng 1'1"",11,,,,1,)"111".5 nf
repayment prospects.

b. FAA Sec. fi70(,9). If ~s~isl~"r.c fs for
IIny produc t Ive enterril se 1'0''' Ie II W111 r.o~"pl!te 1"
the U.S. with U.S, entl"'I"'lsr, 15 therc ~n.

agreement by the r('(iplrnl country to prC'vent
export to the U. S. ~f ,. ,,'"0 ~ t,:ln '}lll of th~

t::~tcipr~~cl~ ::!.::~'~21 ;""'Illlrttnn ~'Iyin', thl' 1 tft'

of the 10an7

;~; i\.

N/A

. -_._---- ._.---- --_. ---_._-------_ •..._---_._-~----_.
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3. ?rojcct Criteria Solely' 'l' I, "1.'1"."

Support F:!';-,j

,I. ~/v'l Sec. :}.?i(~.L. ~;;., ,:,;'. d ',:' ~·lf',:

support promote eConOTillC 0" , .. iiti,'\1 ',I'ldlily:
To the extent pussible, (Ir·~·. i I r',ll(" I 110"

policy directions of seetin'" 'r l
.';

b. rM Sec. ~]]. ~Jill '·'.i',l·,""· III,'!""

this chapter be used for mi 1ill, V. ('"

paramilitary activities?

N/ c\.

"II -'

- .- ......- . -------------- :-
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Listed belo'" ,lrr. st.atllt'1l",· ; V':,'. ...:I,ic.h 11011",)11,' ·.ill l'f~ ""'1',,.<1 "lldi,,,'I~' in tho~e provlS1ons
of an assistance agrr011""" d",lil1'1 ·.• i", i'.~, in\.I"",,.,,,I;dinl1. f1l' rnvc'l""d in the agreement by
imposing limits on' cert.,i" 1I'.f'~ n f fUIi'I·,.

flirsr. iteRls are "rr""ql~d .. IO :•. , 'I.,. I~'''' r.ll I",' !;~IIJ~, f·f (II) '·!f·('!I1·'.""";'., (Il) Construction, ilnd
(e) Other Restriction~.

A. I"·ocur'l.llocnl.

1. rM ~,ec.:, (,Ot, ru th~·t(' .'11 P'/I."II"III', t"

Pf?r111it '1). <'-.- <.11'.,11 /·lJ·. i I,'" • t C' I'." Ii,' i11-1 t ,.

t'Quit{)tJly il\ thl' f'JlPI'.'.",'1 ,.' 'I,·,·l· .•tl·oI

services financed?

? r.'f. I.".ll,) '.';1.,'1 roo •· .. '·Iilv
procureinr.-n-Cn n~'or.i'd ,.. f ,',,"' t. '1l~ II.'~. I' ~("'I'l.

as otherwi~c del.cnnil1f'-t 1·'/ II'" 1',·,".idl'lI! 01'
under delegat ion fro,n II '""

3, rAA S(lr.. (,Ol\(d). II till' '''''1''' •.1(1111)
cnun'try-dTsr'-r' iillii'\<1 11"; -\I~.' i,,~' II. <;. "1'1" i n'~
i nsurancc comp"n i(l~. \./ ill "'}I '.ll~";'." I. rllqu i II'
t~~t ;:~~~~:~~ ~~~~Y","I"r:~ ,." ~d." ", .. I ;n thn

United States on con'llrrlitil'~. fi'I.IIlC('CP

4. FAA Sec. 601\(('). If nffd,,',-e prot:tJrrlllf'lIt
of ilgr"ktJ Ilu·;;iir·-Lo.l'n!):! i I}' p,' p'·!~IIIIf.l i~. I (l I.'!
financed. is there Ill'r;vi~lf'rr ,,'/.lIn<;1 ',II(:h pro
curement when the dnll>'-· t. if P' il'(~ Ilf ~>Ilch

CCllT.-nodity is less til,):· 1:01' i'·.:

5. rr.A :-ec. Gon( "). :ii 11 " '" i;"·.·'·ll1<:"·rol
pxr.~<;c; pprsoi1,11 nrC't"": \ !.,. 1111 1I,·f:d Vlllet, I.i·'

practicable in 1 iCII (': tl1f' ,., I" III ''I''''nt ,oj I' ....~

items?

G. /'/\/\ .:(, (,n." (.1)', ,. I ll'"I'" '"i fI' ",-":" i I"
nl(:mtlil'-~i~(-l i(');;-"'l(ll (I.) "r II!" t., ,. 1'111,1 ~'" ill"
Act of 1936. as .lllll,~),-""I, t/", .',1 1",,'.1 ',:1 I'"''
cen tum 0 f t h~ (P'/)~ '; ! ,.~ ":.' 1" f " """)(' It; {'.~

(computed sep'lr,)trly' , ."', l,;,p. "\lli.-·,·,.
dry carew liner·s ••11,1 I,,"l"'~) ti",'''L,!d <I··tll
be tr.lnspfll·tf'd "0 pI , ... 1 I' I,. ,., ..... : ii. :.. , f i ,
conlTlerciill vpssrls I" fI," !,vl"llt tI,,11 Sll'"
vessels arc l1villl.,hl,' .,1 1,.1,· .,,,01 ,·".l~')II.lh).·

rates.

7. FAA Sec. 621. II Ir,l"d(,l) .I'.sis!.lIll" i~

financca;-'W11lslIch ,l,sisl,,," e "I" fllnllshd In
the fullr>st extent p' .... , 1(';,:'1(> ;" 'J"'1(15 ;1,,<1
professional and 011,,·1' S"I vi(l'~, 1'0"' priv,'l':
entcipi·1:>:: 00 l"; C~;~.'.: "l,:t !,~,.;ro" I r t.h~

Yes.

Yes.

N/A.

Yes.

Yes.

Yes. Sources for technical assistance
will be selected on a competitive
basis

---------_....... _. __ ._ ......._..... _._.. -- ..__._-_._-_._..-.._.._._-_... -----
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1. 111

I! '!I

f i " .... ,.d I I,,' 1,.
1;',''1 in"JtI: ~ ~ r prJ t.

i" 1''I'f'~ t I

far.ilities of othcr Fed,· .; ..... ,." ; ,II "t'
utilized, ar(' thcy l'aritl Ii It1i' ',:lil,d,If', 'lot.
cOll1prtitivl' with rlr'iV.ltr! . ,,1,'111 "", ",'1 '1'.)(le
nvailable ~Jithout undue I":' If!·,"'" wi th

8. Intern.1tion,11I\ir 11''''''''''.
Compi;'i: i tTvc' b'a, t i ('f'~ '/1,.1. 1'1 i i
tr'ans-rJ()rTili.'lnn-;.,rl;(;i,(;n~ " I' ,

financed on qrant b.",h, 1.,'1 ,,,. :",j"" I'"
m~tJe that U,~,.-f1,lq ( .. rr';, ". \·:i I! I" <:'; 1il,'01
t.o tile rxtrnt ~,"fh ',I'''';'' "

<l FY J9 1\1'11, 1\ ': t' 1'" " , , :, " t
!()t" prIJl~llt·el.l""·it \:'Iltdill tll\.I' "'l"r"i.~inq

the termin,\tion ot Such (1·',I,.H' '0', I)".

conven ience of the lIni If"l ',' "".,

1. r1\/\ Sf'f.. f,n 1 ( .11 ,It •

constrllcfion) - pr'oJc'c t.. t1t'(' f· .. ·! ;." '" ,,,., .'1' I
professional servicf'S of "
affil iates to be us"rI til til"
consistent with the ndt.ion,ll

2 , FI\A 51' C. fi 11 (c) . 1I U'" I , ;" ", (, ,

construillon~rc to hI' fin;,,,!,,.,!. ",j II ,',' 'I I'r'
let on () ('n''1n"t;~;'jn ~~~~~. .., I "t"11

pract1cable?

3. FM\ Sec. f,(Q..{,l). If Inl ('('''''':11 I j", 01
productive enterr,'isc, 'Ii II ·1~11''''·:,1'(· ',li'li'
of assistancp to b~ (IJrn;,I",,' 1.'1' I I,,· !'I.i "'01
States not exceed $100 mill inn?

H - 7

Yes

Yes

Yes

N/A

Intel'cst r,He "I. 1C,1~,1 ;,.; 1'1'1' ,,,,,,,," ,1,,, ;"./
gr,lce period ilnd ill 1(,1';1. r" I"" ,,,., .. ,
thereafter?

I. i Iv\ "I' \,. i j' " 'I' ~ . II .1.. , .. ' " : ".... , .\

Z. FI\I\ Sec. 3CJl(dl. If (""'1 i~ ",''''li',!,~''
solp (y' EY1r-~:-.(~ont t'lhul illfl Il,d·' I I" I' I tot ",.1

by e111 intern()f j(Hirll nl·lJllnL~.\~ i"Il, ""',
((1tllfltroller Geno.-;)l h.w!; a.! ';' " ,,"

J. ££\'~L'C._~~.:!j!l) . I:n i'!l"t 111 J ,". :Jf '. I" j r ltltlr

nrom()tlng or asslsti"'l 1.1," f", i,,', ,,"I ,., ".!··:.1 ,
or ilctivities of (lollrl,niq-I I~,( ("i,,'t, I,".•
contrary t.o tile best fnterc' I~; ,.,r 'i"
Un ited,5 ta tc s ?

1\. /'111\ ~)f'r. (.lI,(i), )', Ii""" i"'1 "., ,.', "ill,.,!
In hp·lI'_,('d."wllllr\lli w.livl". "1 1"111,1 Ill/III

t PJ III 1(','f",,\. IH' 4','lCI'h,lllflf' II' It ·f III \.1 I· I I.·

lIl,lnuf,1rtlu'pr! tl"tr:idl' t!If' IIllit·.1 '.111, ..• 1'1

ClU,-t,'""nt y n( 'C',I.' ••.• t,r ~'. ~; ••

N/ l\

Yes

Yt'~I. 1\ III 1""ll'lIl't'IllI'I1L n~";IJI.;l1 i (Ii)':

wJ II Ill: ;lppllL'd. A I·mlvl:r fill'

I' u J did"': U [ ~Ull'l:' NUll-US ~Oll rc t: Cill d
llr 19ln vein cles wiLl be requc~;[.cd.
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5. Will arrangcllu'nl,,; I'.'" !Il ~I' '1','- t f it',II" II"j'

,I. 1M" :,t:<".. I p.; \ ' .
at.ol"l iOIlS"- L;r-t(,ni(,-L I'v,11" '"
pr~ct icl' c11.1orti()n~;. to \"',
involuntary stedl iI.l' ,. ".
provide financial inc.rnl i·.r
undergo sterilization l

{III','(\' t,!"I,lIl"", ttl
f (t1 1"'1 f, 'I'll ,nH f" .lI
t,t tn 1.,1"" (('\ Pt"

,.,..~ ,...
1 t'••'").

h. FfI" Sec. (,;'0('1). I·, "'("1"'"'·1''' (>\'III"".
fOl" rxpro'li'ri'3'fc<f n,1l ;ill\.II; ,',.;\ 1'1 "1"'" ;'

c. I'M ~ec. (.(,0. II, f i",III(/' I"" ill' t "01 j" 11'\
or othCrlaW'·ciiror:i-.-eml'II'I~,·.iQ,1'll'I', r K("ppl ,. I

narcotics pl'oQra!1ls?

d. FAA Sec. 662. In,' (1/1 ,I;·!i·:ilir.~)

YES.

YES.

Y~S.

.....~, •• r i" 1." YF5

_.... -... " -_..--_.' .. _.- ..--_.. --- ---- ---------

f. ~Y_J9 Apr. ,~<:"~,?E~., Hill. In p.' y II. rI.
assessments?

g. rv 79 fI['p. fo.d '.1'(". lil/. ,,, I ,'I'.y (1,,1
provision~-r.rlllA"':r'(:1 iii,'" ,'l'll,l) all" /',I(h)?
I 'or • r . . # r rfll" ". . I. fl.: 1 .1\ I,,'II,J'\...I '" 11\1' ••••••• , "

organizations for lrndinn

h. FY 79 flpp-. fie l Sr:'. 1 1~ . i tl f i n;\fleC ' hI'
export o'f'nuclcar-eqtdlii,lrnl. r".:I. ". l.p.lhnol"l\'
or to train foreign natir'l". ill I"IC 1";\1- (i<:,ll.I~?

i. FY-.l51~I'.r.:_!\!= r >C' ,,'11. : •. ij'•.. d : '"
publicity on pl·opa~J.lnd,1 p'/lI1I1'.('" ·.... ithin lJnit.·.. ·'
States not authoriz~d hv tIll' C.""" .. ·.'.;

YES.

YES.

YES.

YES.
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M<lNC:TARDINI, G. (965) - La 5edimc..:ntat.ion ~ocenc au S~:i~gal.
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MOUSSU H. VUILLAUHE Y. (1972) - Etude par la m~thode

isotopique de la nappe des sables
~ac~triciens et du continental terminal
'du S~n~gal, BRGM.

PLAUD M. (1966) - Pose de piezorn~tres et etude de la nappe
phreatique autour du lac de Guiers
(Sen~gal). Rapp. BRGM.DAK 66 A 4. Arch.
Dir. Energie et Hydraulique, Dakar

SAINTON C. ( 1957) - Etude geologique de la region du lac
de Guiers (Senegal). Rapp. Servo Geol.
et Prosp.min. AOF,D~kar.

SOGREAH (1972) - Etude hydroagricole du bassin du fleuve
Senegal "Casiers pilotes de Matarn, boghc
et Mariga", schema de principe d6taille.

.__ ..._ . .. .._.__~--- __,_...~. __ r_
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ABADIE J. DEPAGNE J. GOUZES R. MARTIN A. PUTALLl~Z J. (19(9)
- Interpretation des variations naturclles

du niveau des nappes aquiferes en Mauritanie
et au Senegal. Note de synthese. Rapp. nG~1

69 DAK 7, Arch. CIEH.

ARCHAMBAULT J. (1950) - Elements pour un equipement hydraulique
de la Basse M~uritaDie. B~RGEAP R 123.

AUDIBERT M (196~) - Hydrogeologie de la nappe maestrichtic~~e

du Senegal (campagne 1962-1963). Rilpp. B~{CI~

Dakar 64 A 22 et Mem. BRGM N° 41.

BAUD L (1942) - Notes hyerog~ologiques sur Ie S~n~gal ct la
Mauritanie. Rapp.Serv. Mines AOF, Daka~.

BENSE C. (1959) - La serie stratigraphique de la region de Kiffa.
SPGM. Dakar.

BLANC HOT A, DEGALLIER R, DELPY J. ELOUARD P. RENAUD L. HOCCI C.
& SOUGY a.. - L'eau dans l'Ouest mauritanien et Ie Dus S(~(ga:

BOURGUET L (1957} - Etude g~ochimique des eaux soutcrraines de
l'Afrique de l'Ouest : nappes du Sud-Ouest
mauritanien. Dakar 67 A 12.

BURGEAP (1958) - Hydrologie du cercle u~ G~ici~~k~ {~a~~it~~i~)

Etude des arn~nagementshydrauliqucs.

BURGEAP (1966 - Synth~se hydrog~ologique et am6nagcment
hydraulique du Sud-Est mauritanien. BURGEAP R (

CHlRON J.e. (967) - Mission serie d'Akjoujt : Etude g{'ologique
et prospection de l'arc dc~ ~~~~it~~id0~

(secteur Moudjeria). Rapport BRGM. Dukur 67 A 1.

'COMPAGNIE GENERALE DE GEOPHYSIQUE (1973) - Reconnaissonce
geophysique par m~thodes ~lectriqucs ct
sysmiques en Mauritanie (7 juin 1972-12 janvier
1973), 125 p.66 fig., 18 croquis.

C.G. G. (19b5) - Etude par mfthuu~ ~lect.:.-iq~..; c:: ~a~!"if::;'lr";p:

Aftout. Akerda, Khalwa, Dimja.

COMPAGNIl:;; l:iJ;;Nl:;KALi. jjE; \";E;vrcij,':;:;:Q:J::: ~l~~5) - ~~''.:'l!"0';!>l"IlI"19ie des
zones A S\lbstra tum schisteux: ~tudc par
m~thodes ~lectriques en Mauritanie Aftout,
Akrerai-khalwa-Dimja.
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COMPAGNIE GENERALE DE GEOPHYSIQUE (1964) - E~u( par sondag~s

~lec~~~ques dans la region d'Idini (23 f~vricr

20 mars et 8 - 14 mai 1964) BRGM.

COMPAGNIE GENERALE DE GEOPHYSIQU.l:: (1958) - Reconnaissances
hydroq~ologiques et structurales par sondages
~lectriques au S6n~gal, cn Mauritanie et en
Casamance. kapport C.G.G. Paris

DARS R. et SOUCy J. (1957) - La stratigraphie du cambro-ordo
vicien de l'Ouest africain et ses relations
avec Ie pr~Cambrien. CNRS. Paris.

DE?AGNE J. (1963) - Exploitation et interpr~tation des mesures
piezometriques effectu~es de juillet 1961 A
mai 1963 dans le Sud-Ouest mauritanien. BRGM
Dakar 63 A l~.

DEPAGNE J. (1963) - Exploitation et interpr~tation des mesures
piezometriques effectuees de juillet 1961
A mai 1963 dans le Sud Ouest mauritanien
(vall~e du fleuve Senegal, lad R'Kiz, lac
a;Aleg). ~app. E~G~ ~A~ CJ A l~, A~~h. ~~~~.

G.R. Nouakchott.

DEPAGNE J. COUZES R. (1967) - Rapport de synth~se e,,:ploitant at
interpretant les mesures periodiqJcs des
niveaux pi~zom~triq~cs effectu~s entre m~i

1960 et juin 1964 d~ns le Sud Ouest maurita~ien

(vallf~ du fleuve Senegu1, lac R'Kiz, lac
d'Aleg). Rapp. BRGM DAK 67 A 5, Arch.Serv.
G.R. Nouakchott.

DURANT J. H. (1965) - Etude p~dologique de la plaine de Bogh6.

ELOUARD P. (1959-1962) - Etude g~ologique at hyd rog601og iyuc dc~;

formations sedimentaires du Guebla maurita
nien et de la vallee du S~negal. These Fc~.

Sci.Univ. Paris 1959. Mem. BRGM N° 7,1962

ELOUARD P. (1951) - Rapport g~ologique des sondages de recherches
du triangle Aleg-Podor-Kaedi (Mauritanie)
Rapp.Dir.Mines AOF, Dakar.

ELOUARD P. (195 1 ) - Rapport de fin de campagne 1951 sur le
'l'ertiaire et le Quaterna~re de la L 6~ lOll

Aleg-Pocor-Magharna (Mauritanie). Rapp. Dir.
Mines AOF, Dakar.
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ELOUARD, P. et RENAUlJ,JJ. (1953 - L'eClu dans Ie Sud"Ouezt
mauritanien.

ELOUARD P. (1957) - Sondages d~ r~cherches d'eau duns la
r~gion d'Hd~~i el Bagra. SGPM.

ELOUARD, P. (1962) - Etude g~ologique et hydrog~ologique

des formations sfdirnentaires du Guebla
mauritanien et de la vall~e du S~n6gal.

M~rnoire BRGM, Paris N° 7.

ELOUARD, P. (1973) - Probl~mes d'eau et suu::,-::,ul C(; :·~uur~t.::;::'(;.

In : Colloque sur les d~sert1fications,

No\;akchott.

GOUZES, R. (1962) - Etudes hydrog~ologiques de l'arriere-pays
d~ Ka~di (MawL~ta~i0:. Rap~. ~RG~ ~~y 52 A 3"
Arch.Serv. G.R. Nouakchott.

GOUZES, R. (1952) - Etudes hydrog~ologiques des sources du
Tagant et de l'Assaba. Rapport BRGM 62 A 34.

GOUZES, H. (1966) - Etuoe ilyULU~~0~vgi.:.iu.: d.:. z~~c:; ~ ~~~~t!"~tl-'l'T1

schisteux en Mauritanie. Rapport BRGM
Dakar 66 A 11.

ILLY, P. (1973) - Etude hydrog~ologique de la val16e du fleuve
S~n~gal FAO.

JACCOR, d€s nappes libcree~

LALEYE, J. (1964)

en Mauritanie (1~bO-64).

- Etude hydrog~ologique de la nappe phr6atique
du haut delta du fleuve S~n~gal (Sen~gal

Mauritanie). Rapp. BRGM DAK 64 A 18, Arch
Mission d'Amtnagement du fleuve S~n~gal(?-~.A.S.

St.Louis.

.. 'f

LALEYE~ J. (1965) - Interpr~tation des fluctuations des nappes
du haut delta du fleuve Sen6gal (Sen0 rJ.:Jl
Mauritanie). Rapp. BRGM DAK 65 A 24. Arch
Mission d'Am~nagement cu fleuve S~n6gal

(M.A.S.) St.Louis.

MANGAN, M. (1958) - Ri:lpport concern.:lnt le nivellernent c£." la
nappe aes calcC:lil~~ fu~~~~5 ~it~~2 ~ ~IC~~

de Boutilimit (Mauritanie).

MANGAN, M. - l~iv~j,j,t:llI~lI~ ;"'Q~,:,,,"tt:::~~'..:=

du Trarza. ERS. Dakar.



./. N'GOM, CH.T (1958) - Inventaire des ressources hydrauliqucs
du Trarza central et m~ridiona1{Mauritanic)

SGPM. Dakar.'

PALOC, H. (1960) - Campagne d'implantation de pi~zorn~tres sur
1a rive droite du S6n~gal (avril-ju1llot l~('O).

Rapp. BRGM Dakar, Arch. Serv. G. R. N()u~d':c.;1t0tl;..

(960)
PALOC, H. - El~ments pour l'~tab1issement d'un b11an des nappes

du sud-ouest mauritanien. BRGM. Dakar.

'PALOC, H. (1962) - Carte hydrog~o1ogique du bassin s6dimentaire
du sud-ouest mauritanien au 1:500 00 et
notice explicative. BRGM. Dakar.

n:;~;,.:,;:", L. (1961)- !:ydrog6.o1ogilO' 0\1 pr~earnbien du Sud-Ouest de
1a Mauritnaie et de la bordure des plateaux
primaires. DFMG. Dakar.

ROUSSEL, Ph. (1966)- Guide des eaux souterraines en Mauritanie.
Bureau hydrog~ologique, Direction de
l' Byrh-;'l11 1 t que (RIM) .

ROUSSEL p. (1968) - Notice explicative de la carte de reconnais
sance hydrog~ologique de 1a Mauritntiic tiU
1/1 000 000. Servo Eaux souterraincs
Nouakchott.

S!~O~OTt M. (1972) - Proposition pour Ie renforcement du Service de:
~a~h soutcrraines de la R,I.M. 12p. i ciugL~m-

me, 6 tableaux.

SIMONOT, M. (1972) - Zone de l'Aftout. Reconnaissance hydrog&o
logique. Implantation et r~alisatlon des
travaux de g~ophysique. Propositions de
travaux compl~mentaires de g~cphysiquc ct
de :or3ges de reconnai~sance. 49 p. 14 fig.
2 tableaux, 2 cartes.

SI~ONOT, M. (1972) - Zone de R'Kiz. Note sur la reconnaissance
pr~lirninaire de la zone du lac R'Kiz.
6 p. 2 tableaux, 1 carte.

SIMONeT, M (1972) - Zone du lac R'Kiz. Apcr~u et concluf;j0n~

=~r la ca~r~~~~ np g~ophysique. D6finition du
programme de reconnaissance par forage. 5 p.

SI~iG~;~T ~:. {~97~) - z~~~ ~~ R'~iz. Foraqe de reconnaissance
observations et conclusions prov1soircs. ~p.

2 tableaux.
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SH10t-:OT, 1'1. (1972)

..

Zone de R'Kiz. Forage RK2 - 1-'.1\1. 1{(:sui1:<.JL~

des tests du 28 au 31 aoOt 1972 et du 4
au 7 octobre 1972. Pompage d'essai du 4
au 6 avril 1973. 8p. 10 fig. 5 tableaux.

SIMONOT, M. (1973) - Zone du R'Kiz. Pornpage d'essai du forage
RK6 du 27 mars au 2 avril 1973. 3p.5 fig.
2 tableaux.

SIMONOT, M (1973) - Zone de R'Kiz. Pompage d'essai du so~dasc

RK2 du 4 au 6 avril 197_. 3p. 6 fig. 2 tublL

SIMONOT, M. (1975) - Zone de R'Kiz. Pompage d'essai du sonLw0c
RK 10 avec piezometre RK9 du 23 au 24
noveIT;~re 1973. 4 p. 3 fig. 2 t~blcaux.

SIMONOT, M. (1972) - Note sur la reconnaissance preliminaire de
la zone de Kiffa-Kankossa. 7 p. 1 fig. 1 c~r

SIMONOT, M. (1972) - Zone de Kiffa. Reconnaissance geologique et
implantation des travaux de geophysigue.
4 p. 2 f 19.

SIMONOT, M. (1973) - Note sur l'alimentation en eau de
3 fig.

."l\J.1..l.a.. J,V

TRENOUS, J.Y. et MICHEL, P (1971) - Etude de la structure du d6~e

Guier (Senegal nord-occidental). Bull. Soc.
geol. de France (7) XIII N° 1-2 p.l13-139.

uNITED NATrO~S, (1975) Re~f0rc~mpnt de service de~ ~~G~

souterraines, conclusions et recommendations
du projet. New York .
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PLOTE, H et MARTIN G. (1974) - Hydrogeologie de detail q6ophisiq,
cam~ag~e de foragc~. Recherches hydro
geologiques dans le? cercles de Kayes at
Yelimane. BRGM 74 DAK 002.

PLOTE H. et MARTIN, G. (1975) - Recherches hydro~~ologiquc5 d~nsles cercles de Bafoulabe et Kenieba. BRGM
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DEPAGNE, J. MOUSSU H. (1965) - Carte hydrogeologique de 10
Rfpu~lique du Scntgal
(1/500,000) BRGM.

~.~ DEPAGNE J. MARTIN H. (1966)

PALOC H. (1962 )

- Carte hydrochimique des n<:lP1ic:;
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ANNEXJ

(ill (e) Certih,(",~i_~i:~n of Capacity to Maintain and Utilize the ,;oods and

Servicl~s Provided by the Groundwater Monitoring Projec~ (625-0958).
,I

1. Project Datu:

A. Country:
B. Project:
C. Fundiug:
D. Life U~ Pruj~ct:

II. Description:

ONVS - Senegal, Mauritania and Mali
Groundwater Monitoring
$4.6 million
4 years

The purpose of the Groundwater Monitoring Project is to establish within
the OMVS and Helliher-States institutions a system to monillor and analyse the
Senegal River underground water regime.

The proj eel: \vi 11 address problems of: (1) water-logging .111\1 sa lination
in existing allli Pl"ojll'sed irrigated perimtlters; (2) deterioration of water
quality in d01TIc;;cic ;lnd livestock wells; 0) discharge-recharge relationships
of the Senegal }~lwr Valley aquifers and contiguous aquifers; (1.1) changes in
the groundwater ~'eg i ae caused by the construction of the two dalns and the
resulting altet ;ll:lons of the flow regimes of the river and; (5) irrigation
d(~velopment P(ll:l~·\ti;d of groundwater in the Middle and Upper Valley (Matam
Boghe and Kayes) sectors.

In sum, tllL' pr()j(~ct will include the following elements:

1. OveraLJ ] oTl~~-term institutional development assistance to the OHVS
and Member-Statls to develop their capabilities in groundwater monitoring
and management ~); iml',illg;

2. Specifi(~ short and medium term assistance to helm the hydrogeological
services of thf' n:..1VS ,nember states to establish a groundwater Ilvmagement system
111 the Senegal iZ i'J:l r ISasin;

3. Estatdi::lw,"III, of a network of observation wells and Pll'ZOlJicters to
Illdnitor the errl""S <,If dam construction on the rech~rgc of aqui I'(~n-l and drainage
systems;

The project 's objectives will be attained through the provi.sion of
quantitative dal.:1 required for evaluation and exploitation of the dynamics
of the ground\V:! [,'I:" !;y::;tems. AID will finance materials, vehic lL~s and expatriate
rl,chnical assist'I:1C('. Long-term training in the U.S., third country training
:1.':> well as on-I It,'-'jl'b training on the aspects of groundwater hydrology will be
gained by the Nl'llillu!:--Statcs' personnel participating in the work.



ANNEX J-2

As indicated : II ~;, edon II of the PP, Program Factors (page J), the
OHV:j has had preV1.dUS l!Xperience in maintaining and utilizing goods and
services under an curlier AID-funded project- The OMVS and Institutional
Dev~lopment Proje~L (6/-5-0620). Further, the OMVS has established, within
the Directorate or Rf:·vional Infrastructure, a Groundwater Monitoring Unit
which will be.chilq',,~t1 with the implementation of this project. III order to
st r,.~ngthen the in:;I: j L:udonal capability of the newly established Unit and to
assure that the plt'ljecl is efficiently and effectively implemented, AID will
provide adequate IL:I;hnical assistance (e.g. and Hydrologist and an Admin
istnltive/Financc ,\ssistance) to the OMVS and also to the national hydraulic
agellcies. In add il.:. ion, long-term, short-term and on-the-job training wi 11
be supported through AID's assistance to further improve the managerial and
admjnistrative capacity of the OMVS and its Member States.

Ill. Certification

As the princj pal officer of the Agency for International Development in
SeIlcgal and for tltl: CHVS, I affirm that, in my judgement, the OMVS has both
thC' financial cap:lhi lily and the human resources to effectively maintain and
utiLize the goods lind Hcrvices being provided by the Groundwater Monitoring
Project (625-0958).

.•

David Shear
Director,
USAIDI Senegal

". Clearance :DFranklln 'I'D <; ~
RegCon.
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REPLY 1'0
ArTNOf':

IIUB.lECT,

April 13, 1YH'\

(~abaS MOb~

OMVS Groundwd I. j' t'

UNITED STATES GOVERNMENT

memorclndum
I

. ]'.. PDO/ENG

hmitoring Project - No. 625-0958 (611 A reqllirement)

The proposed
Accordingly 1

the borehol('r
cost for u.s.

TO. David Shear. '. lee tor

I have eX£ludl\1 . l.!... relevant background material, tcchnl.c£ll fll;ll~rlal

and prelimin:h'l C(I~;t estimates for subject project to make Lhb
determinatiof· .

The construCi. ;:1\1 IHlJposed for th1.a· project consists of 450 shallow
piezometers (\.:I)(~ I.v hand or power augers with depths ranging Lrom J to

- 15 meters. :"'. ph·;·.• ljl1eters will be con_tructed aloug teu pi"zlImeler
ilnes. Of .tll ",,' :..lproxiullltely 75 '-'111 be constructed wlth~il;J!'Id uugers;
00 by power ,l(' .Icl-~, upd 45 will be installed with percussion or rotary
drilling equ.il' '.J. Eight inch observation wells \0/111 also h(~ put dO\·m
on each p1e2C;J"'i-~r line at dep'ths ranging from 30 - 60 meterJ~ deep.
Thef:ie wells Y; J I.:. b·_, constructed by a private drilling contraCl:or.
It is also pL~'l:H!ri to have the Malian DHNE drill 20 observati.on
boreholes in ,.1;,' l!:lI1antali reservoir area.

'" ';':,'·.··u of conbtruction appear sound and well pLll1ned.
,.1·.I( ·]etermineu that the plans and specificat ion', fJr
':11 ',,-,·l.1s are ad.equute and that e.t reasonable f~~:r Lmate of
':.,": ~;. ;lnce has bl'cn made.

0" r10NAl. f'OF! M NO. I U



ANNEX K

Frum the High Comrnjssion~r of the OMVS

To the Director of USAID/Dakar
SUBJECT: Groundwater Monitoring Projet

(625-0958)

On behalf of the Member States of the OMVS, (Mali, Mauritania, Senegal).

I have the honor of presenting a request for financing by USAID of the

aforementioned study.

The following decisions listed below were taken as the result of meetings:

-on one hand/of experts from April 15 to April 18

-on the other, of Council of Ministers on Miiy .:JLb and v .....

1) The national services will be the main implementing agencies under

the supervision of the OMVS which will designate a Project Manager.

2) The Sector Chiefs whose job description will be described will be

nominated within the project deadline.

3) The Member States commit themselves to guarantee participation 1n

project follow up as of the 5th ye~r.

4) the horizontal transection of sectors within the national boundaries

15 requested by the Member States.

5) The OMVS High Commissioner agrees lu cst~Llis~ ~ithi~ t~~ ~ssigned

deadline. a hydrology and hydrogeology unit 1n St-Louis and has nominated

Mt. Abdallahi Ould HA'IDINOU as a supervisor of thi s uni t.

The Council of Ministers at its session of May 5th to May 6th 1981, has

~AY~C:~~~ th~ ~ish that this project becomes immeuiately cpcr~ti0nal, Tt

would have wis~ed however to adopt for this project a more appropriate

!:it-1" l':l1C'h as: Hvdropt'nlogical Studies Project for the Valley and the

Delta of Senegal.



SuiUi::.CT:

(625-09~8)

Proj~t

all oC'half of th(' Ml'mber Statefi of the OMVS. (ti.. !!. Mauritania, Senegal),

I hay,", till' hunor of prest>nl ing a requ~&t CUI' Cinancing by USAID DC tht·

aforcmcntillrled sludy.

'1'1".' followinl; decillions li8t~d bl'1ow w~rc Laken as th~ result of meeting»:

-on one hand/of experts from April 15 to April 18

-on the other, of Council of Ministers on May 5th and 6th.

1) The n~~ional s~rvices will be the main implementing agenries under

the supervision of the OMVS which will designate a Project Manager.

2) The Sector Chiefs whose job description will be described will be

nominat~d within the project deadline.

3) The Member States commit themselves to guarantee participation 'in

project follow up as of the 5th year •
•

~) th~ ~nri~ontal transection of sectors within the national boundaries

is requested by the Member States.

5) The OMVS High Commissioner agrees to establish within L~.e assigned

d~adline. a hydrology and hydrogeology unit in St-Louis and has nominated

Mr. AbdJllahi QuId ~IDINOU as a supervisor of this unit.

Thl.' Council of Ministers at its session of May 5th to May 6th 1981"has

cxprcs5~d the wish that this proj«ct bec~. i.-edial.l, operational. It

.'\I'd hav,· wislwd hO'W4nr«1' to adopt fOT this pToj..ct a .,.... .."r~l.&.

l il ", SlIl'h ali: Hydrogt!olo"ical Studir. Pruj"'l'l (01" taw V.n.y aQ(! tbM
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PROJECT

Name of Country/Entity:

Sahel Regional

Annex L

AUTHORIZATION

Name of Project: Groundwater

Monitoring Project

Number of Project: 625-0955

1. Pursuant to Section 121 of the Foreign Assistance Act of 1961. as

.::.:::cnded. ! hereb~' "lit h, ze the Groundwater Moni toring Proj eet for the

Organisation pour la Mise en Valeur du Fleuve Senegal (OMVS) involving

planned obligations not to exceed ~4,651,OOO in grant funds over a

four-year period from date of authorization. subject to the availabili

ty ~f !~~~~ 1" ~rc.ordance with the AID OYB/Allowance Process. to help

in financing foreign exchange and local currency costs for the project.

2. The project consists of assisting the OMVS in establishing an effec

tive early warning system to identify current and potential probleID$

relaL~J to ground~Qtcr development enn m~nAe~ment in the Senegal River

Basin. To accomplish this purpose. the project will carry out the

following: (a) long-term institutional development assistance to the

OMVS and Member States to develop their capabilities in groundwater

monitoring and management planning; (b) short and medium-term assistance

to help hynrogeological services of the OMVS to establish a groundwater

management system in the Basin; (c) establishment of a network of ob

servations wells and piezometers to monitor the effects of dac construc

tion on the recharge of aquifers and drainage systems; and (d) provision

of human and material resources to the OMVS and Member States for a con

tinuation ~nd cxp3nsion ~f thpir capabilities for ground~~tcr monitoring

and management planning.

3. The Project Agreement. whicn may ~e n~~u~iG~c~ ~~~ ~::::~~2~ ~~ !~~

--:
Officer to whom such authority is dclcg~ted 1n accordancp with AID regu-

lations and Delegations of Authority, shall be subject to the following

essential terms, covenants and major conditions, together with such

~th~~ tprms and conditions as AID may deem appropriate.
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a. Source and Origin of Goods and Services

Goc~~ and services, except for ocean shipping, financed by

AiD under the project shall have their source and origin in S~ne&al,

Mali, and Mauritania or in the United States except as AID may other

wise agree in writing. Ocean shipping financed by AID under the pro

ject shall, except as AID may otherwise agree in writing, be financed

only on flag vessels of the United States.

b. Conditions Precedent

Prior to any disbursement of funds, or the issuance of any

commitment documents unde~ ~he Project Agreement, the OMVS shall furnish

in form and substance satisfactory to AID evidence that: (1) the Ground

water Monitoring Unit of the OMVS has been officially created and that

the Project Director of the said Unit is appointed; (2) a written agree

ment between the OMVS and the national hydraulic service of each partic

ipating country, delineating the roles and responsibilities of each party;

the secondment or assignment of personnel to the Unit by each of the

national hydraulic services, etc; and, (3) the contribution of an initial

advance of ~25,OOO by each Member State to cover the first year's costs

for permanent personnel employed at the St. Louis headquarters. Sub

sequent advances are also required at the end of the first, second and

third years after the execution of th~ Project Agreement.

c. The OMVS shall Covenant as Follows:

To provide administrative support which include salaries,

office space, secretarial and other administrative support amounting

to approximately $551,000 over the life of the project.

Fr8nci~ S. Ruddy
Assistant Administrator

GC:
Date
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SUGGESTED MODEL AGREEMENT BETWEEN THE

ORGANIZATION FOR THE DEVELOPMENT OF THE SENEGAL RIVER BASIN

AND:

1) The Division of Hydraulics of the Ministry of Hydraulics and Housing of

t1.o:: GovermlJEnt of tl.e Islal1ic Republic of Mauritania (CIP~"1);

2) The National Directorate for Hydraulics and Energy of the Ministry of

lndustr~a1 Development of Mali (DNHE);

3) The Directorate of Hydraulic Studies of the Ministry of Ilydraulics of

'senega 1 (DHS).

FOR THE IMPLEMENTATION OF GROUNDWATER MONITORING ACTIVITIES IN

THE SENEGAL RIVER BASIN - USAID FINANCED PROJECT No. 625-0958.

Between the Organization for the Development of the Senegal River Basin

hereafter referred to as "OMVS";

and:

The Division of Hydraulics of the Ministry of Hydraulics and Housing of the

Government of the Islamic Republic of Mauritania hereafter referred to as

"DH/GIRM";

It has been agreed thaL:

Article 1: Objectives

This agreement is to establish the iuidelin~s for collaboration between

the O~IS and the DH/GIRM, to implement the Groundwater Monitoring Project

financed by USAID - No. 625-0958 in accordance with the Grant Agreexent

between the O~NS and the Agency for International Development signed on

This project will be implemented in the Sector of Kaedi in the Mauritanian

s1de of the River Basin and will be effective from 1982
.j•..

to ----------- 1986.

Article 2. Definition of work to be undertaken

The work to be undertaken under this agreement are defined in the Project

Paper dated July IqR?, pages 97 to 101. entitled "Implementation Plan" and

spprifically in Annex A, pages A-9 to 17, "Field Operations"; Annex C,

pages 1-3. "9ualifications of National Agency Personnel Attached to Project".

This agreement is particularly concerned with the "Work Plan" described

-- -~~~~ ?~ ~~ 1~ ~f ~hn Prn~~~t ~gn~rv •. t""b"-~ -~ ., -_ .. _ ... ~"-J"'~ ._, -,
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Article 3. Establishment of an Action Plan for the Project Operations

During Month 9 of thE: Project, the p=~~<>,... Team, Project Personnel from

the DNH/GIRM will meet with USAID/Mauritania Project Manager and Deputy

Project Manager to establish workplans for the following year. During subsequent

years, these meetings will take place 3 months before the end of Project Year

for the following year.

These planning meetings will resolve 1ssues such as:

- Achieving project targets;

R~view of tasks assignments between the OMVS Operations

Office 1n St. Louis and the Kaedi Sector Office as well as

field level b[ig~dc u~~(~tions.

Article 5. Data Gathering and Construction of piezometers

Data gathering and piezometer construction activities will be undertaken

by the Kaedi Sector Personnel in accordance with the "\.:orkplan" Annex A,

pages 4-18 or the rruj~~t rav~~. ~=~ ~~e~ifi~~"Y:

Filing of hydrogeologic data, construction details - location

and equipment inventory.

Planning a network of piezometers;

- Implementation of the training program;

- EXPl'lttion 01 field level u.,eraticns cut lined in S~ction D

"Field Operations", Annex A, pages 8-12.

Article 6. Data Analysis and Dissemination

The DNH/GIRM will be responsible for the diffusion of ground~ater data

collected in the Mauritanian Sector. Each subject area (sa1ination, water

logging, ~C~p~&~, ct~.) will be An~lyzed in 8 technical report to be

disseminated among the project participants, the OMVS Operations Office,

USAID/Mauritania, USAID/RBDO.

All data analyzed will be placed at the OMVS designated central locatiOn

for groundwater monitoring data bank.

Article 7. Tasks Assignments

The OMVS and D~H/GIRM will designate the services and persons respulI~i~lc

for effectiveness of this agreement. The OMVS, USAID!RBDO will be promptly

advised of any r~!""t'lnnel changes. These wlll be Qiscu~~~u Ci" .. :..:. ~~A ~~n~~

Joint Revi~w ~PPtinf.~ with USAID/Mauritania.

DNH/GIRM will designate the Sector Chief as well as the staff

participating in Project Activities as listed on page 94 of the Project Paper,

::q)t::~if iCully:
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1 Technician (Sector Chief) for 3 years

I Mechanic/Driver for 3 years

1 ~~~vevor for 2, years

2 Foremall lc;( J yE::.:;r£

8 Crew Laborers for 3 years

I Power Auger Operator for 2 years

2 Aides Auger Operator [or 2 years

I Clerk Typist for 3, years

The personnel will be selected 1n accordance wiLh tilt:: Lrittoi ia c~rr~;hPr1
'-o,j"", ..... ..,--

on pages C-I to C-3 of ~nex C. "Qualifications of Natiol:al Agency Personnel

Attached to Project".

A:-~icle e. !:'istriblltinr. f FinaO'lcing Costs

All salaries of the personnel assigned to the sector offices as well as

the temporary personnel assigned to the St. Louis headquarters will be paid

by the Project. The OMVS will finance non-salary personnel costs and some

~~~r?~;nnRl expenses whereas the DNH/CIRM will pay for percent of these

costs as described in the Financial Table. Table S-Project Budget, page 98

of the Project Paper. It is agreed that the Member States will assume the

recurrent costs of groundwater monitoring activites after USAID financing is

terminated.

In case of litigations between the OMVS. DNH/GIRM and U~AIDiMauril&I~~j

which could not be settled between the Project Manager and his Mauritanian

Counterparts, the Secretary General of the OMVS and the Director General of

the DNH/GI~~ will try to come to a friendly solution.

Article 10. Modifications

The O~WS or the DNH/GIRM may request reviews and/or modifications for

this agreement. However, these reviews and/or modifications should in no way

affect normal implem~nt~tion of the program.

Article 11. Approval

In arcordance with the Regional Agreement betwe~n USAID/RBDO and the



Nouakchott.

Secretary General of the OMVS
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USAID

Director of the DNH/GI~Y,

...
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Clearances:

GC:

AA/PPC:




