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ACTION MEMORANDUM FOR THE ASSISTANT ADMINISTHATOR FOR AFRLCA

FROM: AFR/DR, John L. Withers ﬂvf{

Problem: Your authorization is required for a $1,000,000 grant in FY 1978
(and $4,677,700 for the life of the project) under the Sahel Development
Program (Section 121 of the FAA) to the Islamic Republic of Mauritania for

the Renewahle Resource Management Project No. 682-0205 and for certain
procurement waivers requested for the effective implementation of the project.

Discussion:

A. Description of the Project

l. Project Purpose. One of the most basic development issues in Mauritania
is how to promote self-sustained development in the rural sector in face of
a deteriorating, renewable natural resource base. The forests, arable lands
and pasturage, as the country's renewable resources, have been subjected to
increasing stress over the past several centuries by man and his domestic
livestock. As the result of shifting cultivation and overgrazing, particularly
around village sites and permanent watering points, negative trends on soil
condition and of rangelands are taking place. In addition, the rate of har-
vesting of trees for wood and fuel greatly exceeds the rate of natural regrowth.
The inevitable has resulted - the country now finds itself with a stock of
renewable resourcesshich is declining.  The majority of the people yet depcnd
upon farming and herding for subsistence and cash income. The purpose of this
project is to assist the Government ~f Mauritania (GIRM) in identifying and
developing techniques and irethuds required to reverse these adverse -
environmental trends. .

In order .to achieve this purpose, the project proposes the three following
interventions: First, the project will carry out a renewable resources survey
to establish baseline data for a national renewable resource plan, as well as
provide data to apply to the implementation of discrete project activities.

The actual implementation of these activities is the second component of the
project. These activities will test the technological feasibility and socio-
logical acceptability of sand dune stabilization, range management and refores-
tation/forest management. The third component provides for training of
Mauritanians in resource management, extension methods, and interpretation of
satellite imagery and aerial photography. :

2. Conformance to A.I.D. Country Strategy. The AID Affairs Office/
Nouakchott has developed a strategy for the application of A.I.D. resource
to Mauritania consistent with the goals of the Sahel Development Program.
It should be noted that this strategy is based upon the fact that A.I.D.
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has virtually no historical project implementation experience in Mauritania
and is therefore assuming a cautious approach as compared to other A.I.D.
programs in the Sahel. Over the next five years, A.I.D. will be implementing
a series of six projecls, experimental in nature and moderate in size, which
are designed to test the effectiveness of various technological approaches

in the complex Mauritania social and economic situation. This project is

one of those experimental efforts. It is hoped that sufficient information

3. Beneficiaries of the Project. The following is an analysis of
project beneficiaries by project components:

a. Resource Survey - The activity will train 9 Mauritaniang
in interpretation of satellite imagery and aerial photo-
graphy and will indirectly benefit all Mauritanians by
improving resource management throughout the country.

b. Project Activities - The reforestation and sand dune sta-
bilization components will directly benefit the combined
populations of Boutilimit and Mederdra - approximately
10,000 people. The range management scheme will directly
benefit perhaps 200 herder families or 1,400 people.

¢. Training - Besides the LANDSAT trainees mentioned in "a"
above, the project will train 5S4 GIRM officials in various
aspects of resource management. '

B. Financial Summarz

1. Schedule

FY 1978 Lop

(000) (000)

Cammodities | ©$ 220 $1,308
Technical Assistance ' ‘ 740 2,923.1
Participants B 40 .327.9
Other - 28,7
' TOTAL $1,000 $4,677.7.
Host Country Financing ' 102.9 788.4
GRAND TOTAL $1,102.9 '.$5,466.1

" 2. Host Countr Contribution. The most important GIRM contribution
will be personnel costs for those civil servants attached to the project.
Other contributions include land, water, tree seedlings and POL products.
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Since this assistance is being provided under Section 121 of the Foreign
Assistance Act, the host country contribution requirement of Section 110(a)
is not applicable.

C. Socio-Economic, Technical and Environmental Description

1. Socio-Economic Acceptability. The social analysis concluded, it
was feasible to work the indigenous social structures in those areas where
projrst interventions will take place. It further concluded that interven—
tion activities should succeed provided that serious attention is paid to
the roles that those traditional structures may play in the project imple-
mentation. Intervention activities should be channeled through the tradi-
tional clan decision-making, communications, and implementation centers in
coordination with those of the administration and the political party.

2. ZTechnical Analysis. The project has been found to be technically
sound.

3. EnvironmentalAnalysis. The project concept and purpose is to find
and develop techniques and methods that will improve environmental conditions
now and to an even greater extent in the future. Pilot interventions, in
addition to a resource inventory and training in resource management, will
be implemented to rehabilitate and revegetate areas that have experienced
severe and steady deterioration due to overuse and adverse climatic condi-
tions. The Initial Environmental Examination finds that the project will
not have a significant impact on the environment and recommends a Negative
Determination. :

D. Major Conditions and Covenants

1. 6li(a) Determination. It has been Africa Bureau policy that under
normal circumstances, engineers must review all construction plans and
budgets to determine their soundness ani firmness of cost prior to project
authorization. An exception to this policy is requested in this project
for three houses to be constructed for project technicians. This exception
is requested because this housing is not significant to achieving project
purposes, the structures are simple and cost variations, if any, will most

_likely be minimal, with any cost overruns easily accommodated within the

“inflation and contingency” line item in the budget. The A40/Nouakchott
will, of course, be required to obtain the 61il{(a) determination prior to
obligation of funds tor construction of these houses.

2. MWaivers Required. Waivers of Geographic Code 000 (U.S. only) to
Code 935 (Special Free World), and Code 941 (Selected Free World) are being
requested for the purchase of some commodities. A waiver is being requested
of the 10 percent limit on th: amount of shelf items from Code 899 countries
(Free World) that may be purchased under this project. Justification for



these waivers are attached to this memorandum.

It should be noted that a waiver is not being requested for the aircraft
charter services required for the resource survey, even though the service
is owned by a French citizen.. It has been determined that the'company is
integrated into the Mauritanian economy and therefore qualified as a "local"
firm. The charter service (the only one in Mauritania) is not a branch of
a.-foreign firm, it has decision-making authority, its profits are re-invested
in the local economy and its owner is a 30-year resident of Mauritania,
married to a national of that countiry. Therefore, it has been determined
that this firm, which is organized under the laws of Mauritania, has its
principal place of business there and is integrated into the economy. (See
Handbook 11, pages 1 to 31). .

3. Major Implementing Agencies. The major implementing agencies will
be the Directorate for Environmental Protection within the Ministry of

Rural Development and a U.S. contractor to be selected through the A.I.D.
competitive bidding process.

E. Committee Action and Congressional Apprisement

1. Final Committee Review. At the project committee review, chaired
by Charles Husick, AFR/DR/SFWAP on March 13, 1978, it was decided to make
several minor changes in the Project Paper as presented at the meeting
prior to authorization. These changes have been incorporated into the
attached Project Paper. 1t was further determined that no further outstand-
ing issues remained unresolved and that an ECPR would not be necessary.

2. Congressional Advice. The project was included in the FY 1978
Congressional Presentation.

F. Resgonsible Officers. The officer responsible for backétopping the
project in AFR/DR will be-Doris Mason while the project manager in the field
will be Charles Edwards.

Recommendations.

1. That you sign the attached PAF 1II and thereby apprcve the proposed grant
of $4,677,700 to the Government of Mauritania for the implementation of the
Renewable Resource Management Project (685-020%) and authorize an allotment
of $1,000,000 from FY 1978 funds for this project.

2. That by your signature on the Initial Environmental Examination, included

as attachment IV to the project paper, you approve the recommendation that
the Regulation 16 threshold decision be a negative determination.

" Drafted: AAO/Nouakchott/PRM:JMﬁKggiéon:moa:3-24-78



Clcarances: i

DAA/AFR:ViHNorth
AFR/DH:JKelly
AFRR/DK:CHusic
GC/AFR"STisa

(draft) 'y

.AFR/SFWA:ARollins (draftxZ?
AA/PPC:BPrintz_(draft )7
AFR/DR:DFerguson (dra%t) A

AFR/DR:DDibble (draft) 477

DS/COM:PHagan (draft) 7

DS/ENGR :MMorgan (draft!é?b/



PROJECT AUTHORIZATION AND REQUEST FOR ALLOTMENT OF FUNDS PART II

Country: Mauritania
Project: Renewable Resources Management
Project No.:  682-0205

Pursuant to Part I, Chapter 1, Section 121 of the Foreign Assistance

Act of 1961, as amended, (the "Act"), I hereby authorize a Grant to the
Government of the Islamic Republic of Mauritania (the Cooperating

Country) of not to exceed One Million United States Dollars ($1,000,000)

to assist in financing certain foreign exchange and local currency costs

of goods and services required for the project as described in the following
paragraph.

The project shall consist of providing technical assistance, goods and
related services to assist the Cooperating Country in improving its
management of renewable resources by conducting a survey of renewable
resource to establish baseline data for a national renewable resource
plan and by testing the social and technical acceptability of sand

dune stabilization in Boutilimit and Mederdra, range management and re-
forestation/forest management (hereinafter referred to as the “Project").

I approve the total level of A.I1.D, appropriate funding planned for the
Project of not to exceed Four Million Six Hundred Seventy Seven

Thousand Seven Hundred United States Dollars (%4,677,700), Grant, during
the period FY 1978 through FY 1982, including the amount authorized
above and additional increments of Grant funding during that period
subject to the availability of funds and in accordance with A.1.D.
allotment procedures.

I hereby authorize the initiation of negotiations and execution of the
Grant Agreement by the officer to whom such authority has been delegated
in accordance with A.1.D. regulations and Delegations of Authority,
subject to following terms, together with such other terms and conditions
as A.I.D0. may deem appropriate:

a. Source and Origin qf Goods and Services.

Except for ocean shipping, goods and services financed by A.I.D.
shall have their source and origin in the United States or the
Cooperating Country, except as A.I.D. may otherwise agree in writing.



Ocean shipping financed under the Grant shall be procured in any
eligible source country except the Cooperating Country.

b. Condition Precedent.

Prior to the first disbursement of funds under the Giant, or
to the issuance of commitment documents with respect thereto, the
Cooperating Country shall furnish to A.I.D., in form and substance
satisfactory to A.I.D., evidence of the availability of adequate amounts
of funds required to finance contributions being made to the Project
by the Cooperating Country.

c. Covenant.

The Grant Agreemént shall contain covenants providing in substance
as follows:

1. The Cooperating Country shall assign to the Project adequate
number of personnel to ensure the effective implementation of the
Project and the accomplishment of the objectives of the Project;

2. The Cooperating Country shall contribute, or cause to be
contributed, to the Project land and water rights necessary for the
establishment of a nursery at Boutilimit and at Mederdra.

3. The Cooperating Country shall provide, within 90 days after
execution of the Grant Agreement, a plan satisfactory to A.I.D. for
the assumption by the Cooperating Country of a portion of the costs
of POL required for vehicles and for equipment used for the Project.

4. A.I.D. shall be deSignated,the agent of the Cooperating
Country for the purpose of procuring goods and services required for
the Project.

5. -The procurement and use of pesticideé under the Project shall
be in accordance with A.1.D. pesticide regulations as in effect at the
t.ime. . : o '

6. The Cooperating Country shall establish an appropriate
Interministerial Committee which will cooperate with A.I.D. in the
evaluation of activities conducted under this Project.

7. The Cooperating Country shall prepare a national plan, in
form and substance satisfactory to A.I.D., for the management of
renewable resources in the Cooperating Country taking into consideration
the activities conducted under this Project.



d. MWaivers.

Notwithstanding paragraph a. above and based unon the
justifications set forth in Annexes 1X , X , and xJ of the
Project Paper, I hereby

1. Approve a procurement source waiver from A.I.D.
Gengraphic Conde 000 (U.S. only) to Gengraphic Code 935 (Free World)
for motor vehicles and spare parts; provided, that the amount of such
waiver shall not exceed $160,000;

2. Certify that exclusion ¢f the above described motor -
vehicles and spare parts from the requested source country in Code 935
would seriously impede attainment of U.S. foreign policy objectives
and the objectives of the foreign ass’istance program;

3. Find that special circumstances exist to waive, and do
hereby waive, the requirements of Section 636(i) of the Act;

4. Approve a procuremerit source waiver from Code 000
(U.S. only) an' the Cooperating Country to Code 941 (Selected Free
World) of the A.1.D: Geographic Code Book for the procurement of well
drilling and construction services from SONAFOR, a Senegalese firm;
provided that the amount of such waiver shall not exceed $160,000.

5. Approve the procurement of shelf items imported into
Mauritania from countries included in Code 839 of the A.I.D. ‘
Geographic Code Book in the amount of $181,500.

e A
Assistant Administrator
for Africa

/ Bﬂte

Clearances: As shown on Action Memorandum



INITIAL ENVIRONMENTAL EXAMINATION

Project Country: Mauritania

Project Title: Mauritania Renewable Resouces Management
Funding: FY(s) _1978-1982 $ 4,677,700

Period of Project: 1978-1983 (5 years)

e

IZE Prepared by: Laurance W. Bon

Environmental Action Recommended:

It is recommended that a negative determination be made and no
further environmental action is required

Full IEE is attached to Project Paper as Annex IV.

Concurrence: . - 7 N
raly S' /(é“;/" @
Asic

Robert M. Klein \\K
Country Development Officer
Nouakchott, Mauritania

Assistant Administrator Decision:

APPROVED

DISAPPROVED

DATE ’;/ Y / 7







ACTION MEMORANDUM FOR THE ASSISTANT ADMINISTRATOR FORAFRICA
FROM: AFR/DR, John L. Withers
SUBJECT: Procurement Source/origin Waiver

Problem: Request for a Procurement Source/Origin Waiver from Geographic
Code 000 (U.S. only) to Geographic Code 935 (Special Free World).

a. Cooperating Country : Mauritania

b. Nature of Funding : Grant 682-0205

c. Project ¢ Renewable Resources Management

d. Description of Goods: Eight (8) vehicles with spare parts
e. Approximate Value : $160,000

f. Probable Source : Great Britain

Discussion: Land-rover (British) four-wheel drive vehicles are being
requested under this project for several reasons. First, there is no
distribution of U.S.vehicles in Mauritania nor spare parts suppliers

for U.S. - manufactured vehicles. Considerable effort has been made by

the U.S. Ambassador on a number of occasions to interest U.S. manufactures
to enter the Mauritanian market but to no avail. Despite these efforts
(over a 15-month period), only one U.S. manufacturer responded by making

a visit to the country and that firm showed no evidence of further interest
after a brief investigation of the problems and potential of the local
market. Second, the vehicles will be used for the majority of the tine

in the interior of the country, and the mechanics operating in these areas
are not familiar with U.S. vehicles, whereas they are with Land-rovers.
Given the difficult road conditions in Mauritania, breakdowns are frequent
and therefore mechanics' services are required often. The SER/COM group
which studied vehicle policy for A.1.D. posts in the Sahel concluded that
in Mauritania, Land-rovers were acceptable for those project vehicles which
will be used for off-pavement travel outside of Nouakchott. It should

also be mentioned that some repair facilities do exist in the interior

for Land-rovers and some French-made vehicles.



Recommendation: For the reasons stated above it is recommended that you
nd t at special circumstances exist requiring waiver of the requiraments

non-U.S. manufactured vehicles mentioned above from the source requested
would seriously impede attainment of U.S. foreign policy objectives and
the Foreign Assistance Program, and I recommend that you certify by
approving this request for waiver.

Clearances:
AFR/DR/SFWAP: CHusick
GC/AFR:STisa
AFR/SFWA:HGray A 7
SER/COM/ALI:PHagen (draft)s &
AFR/DP:WTate (draft)
AFR/DR:JKelly [ ] Sy
DAA/AFR:WHNorth

AAO/PRM/Nouakchott:JAnA%gég;:tc:3/25/78X28242



ACTION MEMORANDUM FOR THE ASSISTANT ADMINISTRATOR FOK AFRICA
FROM: AFR/DR, John L. Withers
SUBJECT: Procurement Source/Origin Water

Problem: Request for a Procurement Source/Origin Waiver from Geographic
Code 000 (U.S. only) to Geographic Code 941 (Selected Free World).

a. Cooperating Country : Mauritania

b. Nature of Funding : Grant 682-0205

c. Project : Renewable Resources Management
d. Description of Goods: Well Construction and Drilling
e. Approximate Value : $160,000

f. Probable Source : Senegal

Discussion: There will be two wells drilled and well protection structures
constructed for the range management sub-activity and two wells drilled

and well protection structures constructed for the tree nurseries at
Boutilimit and Mederdra.

There are no Jocal firms in Mauritania which are capable of well drilling
and therefore these services have to be procured from neighboring Senegal.
As the amount of construction is relatively small, it has been determined
that the heavy costs inherent in a U.S. firm transporting well drilling
equipment from the United States would be prohibitive and therefore a

941 waiver is being requested. At the present time, the only company capa-
ble of doing this work is SONAFOR, a local Senegalese firm based in Dakar.
SONAFOR has been used for other AID-financed well-drilling activities in
Senegal.

Recommendation: For the reasons stated above, it is recommended that you
approve the procurement of the services described above from Code 941.

Clearances: (\(g‘ y

AFR/DR/SFWAP:CHusick'4: ‘=v AFR/DP:WTate (draft)//A
SER/COM/ALI:PHagan aft)? AFR/DR:JKelly
GC/AFR:STisa (draft;;);E DAA/AFR:WHNor :
AFR/SFWA:HGray (dr‘é’ft)‘,'-/’r i~ X

‘4 -
AAO/Nouakchott/PRM:ﬁ%ﬁﬁ%Fﬁon:tc:3/25/78



ACTION MEMORANDUM FOR THE ASSISTANT ADMINISTRATOR FOR AFRICA
FRO4: AFR/DR, John L. Withers

SUBJECT: Waiver of Ten Percent (10:.) Limit on Amount of Shelf Items
from Code 899 Countries (Free World)

Problem: A waiver is needed of the limitation set forth in paragraph
4(b) of Chapter 18 of Handbook 1B, that shelf item purchases for the

project from Code 899 countries cannot exceed 10 percent of the total
value of local currency expenditures.

a. Cooperating Country : Mauritania

b. Nature of Funding : Grant 6382-0205

c. Project :  Renewable Resource Management
d.' Description of Goods: Basic Building Materials and POL
€. Approximate Value : $181,500

f. Probable Source :  Western Europe

Discussion: Shelf items as defined in Chapter 11 of Handbook 15 and
Section 13A.4 of =andbook 1.B are commodities which are normally imported
and kept in stock, in the form of which imported, to meet a general demand
in the country for the item. They are not items which have been
specifically imported for use in an AID-financed project. Shelf items
from Code 899 countries are limited to items that cost $2,500 or less per
unit and cannot exceed 10 percent of the totai local cost of the

project, or $10,000, whichever is greater.

However, Section 18.D of Handbook 1.B indicates that Assistant Administrators
who have program responsibility, acting in consultation with GC, have
the authority to waive the policies peculiar to local cost financing.



Recommendation: It is recommended that you waive this Timitattonm for

this project for those shelf ttems which will be pracured in connectiom
with the housing construction activities (approximately $390,000 for basic
buiTding materials), welT construction activities (approximately $16,000

for basic building mterials), POL (approximately $72,000) and miscellaneous
supplies (approximately $3,500 for plumbing fittings and bamboo matting).
Total shelf item purchases will be approximately $181,500 while total

Tacal currency expenditures are estimated to be $489,500. Because of

the nature of construction activities and the usage pattern of POL products,
it is considered unreasonable to instst that the above mentioned items.

be purchased from the U.S. and transported to Mauritania. In additiom the
refatively small amounts makes it highly impractical if not. tmpossibTle to-
arder on a timely basis from the U.S. .

Clearances: i
AFR;DR‘/SFHHéI;:CHusr k
AFR/SFWA:HGray _ | g_ta t)/,
AFR/OP:WTate {draft) //
GC/AFR-STisa {draft
SER/COM/ALL:PHagan (dr

AFR/DR:JKelly '
DAA/AFR : WHNorth__{

7 ~
AAO/Nouakchoti/PRN: JAndefSOn:tc:3/24/78:%X2824Z
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Renewable Resource Management

6C(2) - PROJECT CHECKLIST

Listed below are, first, statutory criteria applicable oenerally to projects with FAA funds, and
then project criteria applicable to individual fund sources: Development Assistance (with a sube
category for cfiteria applicable only tu loans): and Security Suzporting Assistance funds.

CROSS REFERENCES: IS COUNTRY CHMECKLIST UP 7O DATE? IDENTIFY, HAS STANDARD JTEM CHECKLIST BEEN
REVIEWED FOR THIS PROJECT?

GENERAL CRITERIA FOR PROJECT.

1. App. Unnumbered; FAA Sec. €53(b)

(2) Describe how Committees on Appropria- This project was included in FY 1978
tions of Senate and House have been or Congréssional Presentation As the

will be notified concerning the project; - ) : ; T e

(b} is assistance witnin (Operationa) Zunding level required will excéed

Year Budget) country or international that requested in the FY 1978 CP, a
organization allocation reported to Congressional Notification will be sent

Congress {or not more than $1 million -
over that figure plus 10%)? to Congress.
2. FAA Sec. 611(a)(}). Prior to obligation

in excess o 00,000, will there be (a) Yes

engineering, financial, and other plans

necessary to carry out the assistance and

(b) a reasonably firm estimate of the

cost to the U.S. of the assistance?

3. 1FM Sec. 611(a)(2). 1If gurthgr legis- The GIRM Counsel of Ministers will be
ative action 15 required within recipient : .
country, what is basis for reasonable rgqulrf_‘d to appr9ve the pro?ect but.:
expectation that such action will be historical experience has shown .this
corpleted in time to permit orderly Process” to be a2 formality. Unreasonable
accomnlishment of purpose of the assis- delays arenot expected.,

tance?

4, FAA Sec. 611{b): Aoz. Sec. 101. If for
water or witer-reiated iand resource NA
construction, has project met the stan- .
dards and criteria as per Memorandum of
the President dated Sept. 5, 1973
(replaces Memorandum of May 15, 1962;
see Fed. Register, Vol 38, No, 174, Part
111, Sept. 10, 1972)?

5. FM Sec. 611(e). If project is capita} .
assistance (e.g., construction), an2 al} N.A.
U.S. assistance for it will exceec
$1 million, has Mission Director certified
the country's capability effectively to

maintain and utilize tne project?
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6. FAA Sec. 209, 619. Is project susceptible No
! of execution as part of regionmal or milti- . . . _-
lateral project? 1f so why is project not
so executed? Information and.conclusion
. whether assistance will encourage ' ‘.« ° .
regional development programs. - If - Voers
assistance is for newly independent .
country, is it furnished through multi-
lateral organizations or plans to the -
maximum extent appropriate?

7. FAA Sec. 601(a); (and Sec. 201(f) for ,./ A. unknown, but probably no
gevelopment loans). nformation an . B. Yes

conclusions wnether project will encourage

efforts of the country to: (a) increase C. Yes.

the flow of international trade; (b) <fos- D. Yes,

ter private initiative and competition; £. Yes

(¢) encourage development and use of P

. T. . No effect

cooperatives, credit unions, and savings A ) .

and loan associations; (d) discourage ' ct '

monopolistic practices; (e) improve

technical efficiency of industry, agri-

culture and commerce; and (f) strengthen

free labor unions. o« e ey ‘ . )
8. FAA Sec. 601(b). Information and con- The contract team which will implement

clusion on how project will encourage this project will be American. As it

wnd encourage private U.S. parcicipation ~is an experinental activity it wil.

in foreign assistance programs (including have .little to no effect on US private

use of private trade channels and the + trade and investment. -

services of U.S. private enterprise).

s~
B

9. FAA Sec. 612(b); Sec. 636(h). Describe . .  es
Teps taken to assure that, to the Through- a process of negotiation, the

maximum extent possible, the country is ° GIRM has prpm%sed ‘:o.-.fund all those
. contributing local currencies to meet activities which require local currency
the cost of contractual and other contributions to the extent their budget

* services, and foreign currencies owned
by the U.S. are utilized to meet the cost
of contractual and other services. .

will permit

10. FAA Sec. 612(d). Does the U.S. own excess No .
foreign currency and, if so, what arrange-
ments have been made for its release?

8. FUNDING CRITERIA FOR PROJECT

1. Development Assistance Project Criterdia

a. FAA Sec. 102(c): Sec. 111;: Sec. 28Ta. a. The whole effort of the project is
Extent to which activity wi a) effec- to improve the li¥es of rural peoples,
tively invoive the poor in development, poorest of the poor in Mauritania.

by extending access to economy at local
level, increasing labor-intensive pro- b. N.A
duction, spreading investment out from : toe
cities to small towns and rural areas;
and (b) help develop cooperatives,
especially by technical assistance, to
assist rural and urban poor to help
themselves toward better life, and other-
wise encourage democratic private and
Tocal governmental institutions?
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b. FAA Sec. 103, 103A, 104, 105, 106,
107. s assistance being mage available:
[include only appiicable paragraph --
e.g.,a, b, etc. -- which corresponds to
source of funds used. If more than one
fund source is used for project, include
relevant paragraph for each fund source.]

(1) [103] for agriculture, rural develop-
ment or nutrition; if so, extent to
which activity is specifically
designed to increase productivity
and income cf rural poor; [103A]
if for agricultural research, is
full account taken of needs of small
farmers;

(2) [104] for popuiation planning or
health; if so, exten:t to which
activity extends low-cost, integrated
delivery systems 0 provide health
and family pianning services,
especially to rural areas and poor;

(3) [105] for education, public admin-
istration, or human resources
development; if so, extent to which
activity strengthens nonformal
education, makes formai education
more relevant, especially for rural
families and urban poor, or
strengthens management capability
of institutions erabling the poor to
participate in development;

L

(4) [108] for technical assistance,
energy, research, reconstruction,
and selected development problems;
if so, extent activity is:
(a) technical cooperation and develop-
ment, especially with U.S, orivate
and voluntary, or regional and inter-
national development, organizations;

(b) to help alleviate energy problem;

{c) research into, and evaluation of,
economic development processes and
techniques;

(¢) reconstruction after natura) or
manmade disaster;

(e) for special develooment probler,
and to erable proper uziijzation of
earlier LU.S. infrastructure, etc.,
2ssistance;

(f) for programs ¢ urtar development,
especially smail labor-intensive
enterprises, rarketing systems, and
financial or other institutions to
help urban poor participate ir
economic and social development,

N.A.

NA

NA

NA

NA

N.A.
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(5) [107] by grants for coordinated
private effort to develop and
disseminate intermediate technologies
appropriate for developing countries,

H

C. FAA Sec, 11ogazi Sec. 208(e). 1Is the
recipient coJntry wi 1ng to contribute
funds to the project, and in what manner
has or will it provide assurances that it
will provide at least 25% of the costs of
the program, project, or activity with
respect to which the assistance is to be
furnished (or has the latter cost-sharing
requirement been waived for a “relatively
least-developed" country)?

d. FAA Sec. 110(b). Will grant capital
assistance be disoursed for prcject over
more than 3 years? If so, has justifi-

cation satisfactory to Congress been made,
and efforts for other financing?

e. FAA Sec. 207; Sec. 113. Extent to
which assistance rerlects appropriate
emphasis on; (1) encouraging development
of democratic, economic, political, and
social institutions; (2) self-help in
meeting the country's food needs; (3)
improving availability of trained workere
power in the country; (4) programs
designed to meet the country's health
needs; (5) other important areas of
economic, political, and socia!l develop-
ment, including industry; free labor
unions, cooperatives, and Yoluntary
Agencies; transportation and cormunica-
tion; planning and public administration;
urban development, and modernization of
‘existing laws; or (6) integrating women
into the recipient country's national
econwy L]

f. FAA Sec. 281(b). Describe extent to
which program recocnizes the particular
needs, desires, and capacities of the
people of the country; utilizes the
country's intellectual resources to
encourage institutional development;

and supports civic education and training
in skills required for effective partici-
pation in governmental and political
processes essential to self-government,

See 4.b. above

Na

NA .

This activity will measurably increasq
the countrys ability to plan and

manage its renewable resources which a-e
essential to further growth and

‘development of the}rural areas.

The project.ié Qirecﬁed towards helping
create an environment in which Maruitania
development aspirations for rural peopje

' can be realized. This is a first step:

which will set the stage for meeting the
"needs, desires and capacities" of the
people.
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9. FAA Sec. 201(b){2)-(&) and -(B);: Sec.
201(e): Sec. 211{a)(1)-(2' anc -(8). Does See B.l.e and B.l.f. above.
the activity give reasonabie promse of
contributing to the aevelooment: of
economic resources, or to the increase of
productive capacities and self-sustaining
economic growth; or of educatisnal or
other institutions directed toward social
progress? Is it related to and consis-
tent with other development activities,
and will it contribute tc realizable
long-range objectives? And does project
paper provide information anc conclusion
on an activity's economic and technical

soundness?
h. FAA Sec. 201{b)(6);: Sec. 211(¢ ", The only effects upon the U.S. economy
Information and conc:.usion on poss. .. will be through the payment of salaries

effects of the assistance on U.S. economy, to US technicians and the purchase.of
with special reference tc areas of sub- . D . . '
stantial labor surplus, and extent to U.S. commodities:

which U.S. commodities and assistance

are furnished in a manner consistent with

improving or safeguarding the U.S. balance.

of-payments position.

2. Develoomant Assistance Preiect Criteria

{Loans crly)

a. FAA Sec. 201/b){1). Information

and conciusion or. aveilacility of financ-
ipg from other free-wcrld sources,
including private sources within U.S.

N.A .

5. FAA Sec. 20 (b){2'; 291(d). Infor-
mation and conciusion or () capacity of
the country to repay the loan, including
rezsonableness ¢f repzyment prospects,
and (2) reasonableness an¢ lecality
(under laws of country an¢ U.S.) of
lending and relenging terms of the loan.

N.A

¢. FAA Sec. 203/e). If loan is not 7 N.A
made pursuant to 2 riltilateral plan, :
and the amount of the loar exceeds

$100,000, has country submitted to AID

an application “cr such fungs together

with ascuran-es t0 indicate that funds

will be used in an economicaliy and

technicaily sound ranner?

d. FAL Sec. 2017¢). [:zes preject peper

descrine now crc-ecs will oromste the N.A.
counsry's economic ceveicorent RKIRG

into accourt the Couriry's numan anc

materiel rescurces recuirements ancd

relationsnip sewveer ultimate gbiectives

of the project and overall economic

developrent?
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“

e. FAA Sec. 202(a). Tota) amount of
money under loan which is going directly
to private enterprise, is going to
intermediate credit institutions or
other borrowers for use by private
enterprise, is being used to finance
imports from ,rivate sources, or is
otherwise being used to finance procure.
ments from private sources?

f. FAA Sec, 620(d). If assistance is
for any productive enterprise which will
compete in the U.S. with U.S. enterprise,
is there an agreement by the recipient
country to prevent export to the U.S. of
more than 20% of the enterprise's annual

production during the 1ife of the loan?
Project Criteria Solely for Securitz
upporting Assistance

FAA Sec. 531. How will this assistance

Support promote economic or political
stability?

Additional Criteria for Allfance for
Prooress

[Note: Alliance for Progress projects
should add the following two items to a
project checklist.]

a. FAA Sec. 251(b)(1), -(8). Does -

assistance take 1nto account principles
bf the Ac* of Bogota and the Charter of
Punta del Uste; and to what extent will
the activity contribute to the economic
or political integration of Latin
America?

b. FAA Sec. 251§b2(82: 251(h). For
loans, has tnere been taken into account
the effort made by recipient nation to
repatriate capital invested {n other

_countries by“their own citizens? Is

loan consistent with the findings and
recommendations of the Inter-American
Comittee for the Alliancze for Progress
(now "CEPCIES," the Permanent Executive
Committee of the 0AS) in its annual

review of national development activities?
Additional criteria for Sahel
Development Program FAA Sec. w21,
Hew wiil this assistance contri=-
bute teo the long-terr development
of the Sanhel ir accerdance with the
long <erm multi-conor develcopment

plan for that pirpose.

NIAI

.N-A_- ’

N.A.

N.A.

N.A.

N.A.

This prcject wil: provide a basis feor
identifying and develcping tecnniques-
and strateiges reguired %o regenerate
the phy:ical environment in iauritania
which have beer severely damaged and
subjected to increasing stress cver Ttae
past several decades’ :
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Renewable Resource Management

6C(3) - STANDARD ITEM CHECKLIST

Listed below are statutory items which normally will be covered routinely in those provisions of an
assistance agreement dealing with its implementation, or covered in the agreement by exclusion (as

where certain uses of funds are permitted, but other uses not).

These {tems are arranged under the general headirgs of (A) Procurement, (B) Construction, and

(C) Other Restrictions.

A. Procurement

1. FAL Sec. 602. Are there arrangements to
permit U.S. small business to participate
equitably in the furnishing of goods and
services financed?

2. FAA Sec. 604(a). Will all commodity
procurement financed be from the U.S.
except as otherwise determined by the
President or under delegation from him?

3. FARA Sec. 604(d). if the cooperating
country discriminates against U.S,
marine insurance companies, will agree-
ment require that marine insurance be
placed in the U.S. on commodities
financed?

4, FAA Sec. 604(e). If offshore procure-

ment of agricultural commodity or
product ¥s to be financed, is there
provision against such procurement when
the domestic price of such commodity is
less than parity?

5. FAA Sec, 678{a). Will U.S. Government
excess personal property be utilized
wherever practicable in lieu of the
procurement of new items?

6. MMA Sec. 901(t). (a) Compliance with
requirement that at least 50 per centum
of the gross tonnace of cormodities
(computed separately for ary bulk
cerriers, dry cargo liners, and tankers)
financed shall be transported on privately
owned U.S.-flag cormercial vessels to the
extent that such vessels are available
at fair and reasonable rates.

7. FAR Sec. 621. 1If technical assistance
is financed, will such assistance be fur-
nished to the fullest extent practicable
as coods and prcfessional ena otner
services from private enterprise on a
contract basis? ]f the facilities of
other Federal agencies wiil be utilized,

Yes

Yes

Yes

Yes

Yes

Yes

Yes
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are they particularly suitable, not
competitive with private enterprise,
and made available without undue inter-

ference with domestic programs?

International Air Transport. Fair
Competitive Practices Act, 1374

If air transportation of persons or
property is financed on grant basis, will
provision be made that U.S.-flag carriers
will be utilized to the extent such
service is available?

Construction

1.

FAA Sec. 601§d2. If a capital (e.g.,
construction) project, are engineering
and professional services of U.S. firms
and their affiliates to be used to the
maximum extent consistent with the

national interest?

FAA Sec. 611(c). If contracts for
construction are to be financed, will
they be let on a competitive basis to
maximum extent practicable? .

FAA Sec. GZOQk!. If for construction

of productive enterprise, will aggregate
value of assistance to be furnished by
the U.S. not exceed $100 million?

Other Restrictions

1.

FAA Sec. 201§d2. If development loan,
S interest rate at least 2% per annum
during grace period and at least 3% per

annum thereafter?

FAA Sec. 301§d2. If fund is established
solely by U.S. contributions and adminis-
tered by an international orqanization,
does Comptroller General have audit

riohts?

FAA Sec. €20(h). Do arrangements
preciude promoting or assisting the
foreign aid projects or activities of

Communist-Bloc countries, contrary to
the best interests of the U.S.?

FAA Sec. 636(i). Is financing not per-
miited to be used, without waiver, for
purchase, long-term lease, or exchange
of motor vehicle ranufactured outside

the U.S. or guaranty of such transaction?

Yes

N.A.

Yes

N.A.

N.A.

N. Al

Yes

Yes
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5.

Will arrangements preciude use of
financing:

8. FAA Sec. 114. to pay for performance
of abortions or to motivate or coerce
persons to practice abortions?

b. FAA Sec. 620(g). to compensate
owners for expropriated nationalized
property? .

C. FAA Sec. 6€0. to finance police
training or other law enforcement
assistance, except for narcotics
programs?

d. FAA Sec. 652. for CIA activities?

e. Aop. Sec. 102. to pay pensions, etc.,
for military personnel?

f. Aop. Sec. 106. to pay U.N. assess-

ments?

g. Aop. Sez. 107. to carrv out provie
sions cf FRA Sections 209(d) and 251(h)?
(transfer to multilateral organization
for lending).

h. Aop. Sec. 501. to be used for
publicity or propaganda purposes
within U.S. not authorized by Congress?

Yes

Yes

Yes

Yes

Yes

Yes
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=COMMENDATICONS

B. Rezcmmendations

As one technical consultant expressed it during
the course of :this desizn, "The problams of Mauritania are
Homeric". The recuirements for develooment are so immense
and widespread that it cannot e cavegorically stated any
one area is the place to begin. Nevertheless, a beginning
mUSt be made and the Droposed prcject is an attempt at
addressing the Proolems of development in Mauritania by
commencing with that wrhich has some cotential -- renewatlisa
reéesources. It is therefore recommended that the following
be authorized:

-= 5-yeer Grant Project Finareing 84,677,700
(FY 1678 Grant Finanecing) ($1, 000, 000)

== Aalver of FAA Section 636(1)
to permit Code 935 procure-
zent of eight vehicles,

-- Waiver of Code 000 for con-
struction services to Ternit
Q35 contracting of well drill-
ing.

== Authorization for local pro-
cirerzent of up to $181,500 c7f
FOL sroducts and ainer ccmuodities
including those orf lccal pro-

ducticn.
Total new AID Cbliga“:ion $4,677,7CC
C. Projeet Cescrintion
T

ly and socially sound, integrated plan =or the management ang
conservation of renewable resources iIn Mauritania, 3y the
end of the project, a substantial tody of information will

be available on existing naturai renewable resources ané a
cadre of Mauritanian technical and extension Dersonnel

will have been %rained L0 nelr manage these resources. To-
gether, these will provide the basis “or an integrated 2ro-
gram of renewabls resource =anagement and conservation for
Mauritania,

his 2roject is desizred to develor an ecological-
S
r
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The ultimate, or basic, goal of the Renew-
able Resources Froject is to promote self-sustained de-
velopment in the rural sector through the establishment
of comprehensive programs to build a trained manpower base
and develop resources required to withstand adverse climatic
and environmental conditions, without disruption to con-
tinued development. The project is meant to assist the
Government of the Islamic Republic of Mauritania (GIRM)
in identifying and developing techniques and methods re-
quired to reverse the adverse environmental trends now
affecting Mauritania so that goal may be achieved.

As herein proposed, the project has three major
components to provide the GIRM the means to start address-
ing the problems associated with resource degradation and
loss. First, the project will carry out a renewable re-
sources survey to establish baseline data for a national
renewable resources plan, as well as provide data to
apply to the implementation of discrete project activi-
ties. These discrete project activities are the second
component of the project and will involve carrying out
a series of experimental pilot interventions. These
interventions will test the feasibility of specific
approaches for resource conservation and renewal. The
interventions to be tested will include sand dune
stabilization, range management and reforestation/
forest management.

As a third component, the project will pro-
vide for long-term training of two Mauritanians in
general resource management, one in arid lands resource
management, .one in forest resources management and four
in extension and resource personnel management and de-
velopment. In addition, short-term tralning in extension
methods for up to forty Mauritanians is to be provided
. along with short-term training for up to nine LANDSAT
photo-interpreters. .These last will be trained in

Mauritania on-the-Job and through "recycling" courses.

: The proJect will be implemented by two con-

' tract teams. The first of these will be responsible for
-the resource survey and utilize satellite imagery and
aerial photography. This team's contractuesl obligations
will include training the up to nine Mauritanian personnel
in the interpretation of satellite imagery and aerial
photographs and to conduct "ground truth" surveys.

‘ The second team of contractors will be res-
ponsible for carrying out the discrete project activities
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in-country training, and working with GIRM officials to
develop an overall, generalized national plan for resource
utilization, conservation, management, and development.

This team will include an arid lands resource specialist,

a resource development rlanner, a forest management advisor,
and an educational and training specialist.

Periodic evaluations will be carried out to de-
termine progress and technical reliability of project inter-
ventions and to assume consistency with the national re-
sources plan. The pilot experimental interventions will
be implemented with future expansion anticipated, and the
knowledge and experience gained will provide the basis for
this expansion of project activities or modification by
AID and other interested donors. These efforts will be
very useful to the GIRM in defining what can be accomplish-
ed to advance and improve renewable resources management
and conservation.

D. Summary Findings

Development planning in Mauritania requires
the creation and expansion of plans for increasingly
settled populations. The needs and desires of people for
administrative, economic, and social advantages in the form
of services has stimulated a movement towards sedenteriza-
tion. This sedenterization has prompted a substantial
public capital investment in the form of paved roads,
public utilities, and water resources. The replacement
costs of these assets, in the event that unchecked environ-
mental degradation caused their abandonment, would be pro-
hibitively hizh.

Thls process of sedenterization is putting in-
creasing pressures on the land and resources in the locali-
ties where it is taking place: around urban centers such
as Nouakchott and Rosso, or rural villages and "towns"
such as Boutilimit, Mederdra and Kraa el Ahmar. The
demand for resources such as wood and charcoal as a source
of fuel is greater than the supply and the scarcity has
caused price increases which have a negative economic effect
on the majority of the population. Sedenterized herds of
animals are causing a loss of rangeland and opening the way
for an accelerated desert encroachment. The conclusion is
that ways must te found to halt this trend of degradation,
stabllize the resource base and begin a process of regenera-
tion and expansion of the base.

In order to proceed with attempts at conserva-
tion and renewal it is necessary to carry out a survey %o
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determine that which is available. The data gathered and
collated can than te applied to specific interventions
and an overall plan for the conservation, management,

and renewal of resources in Mauritania. The resource
survey, the national plan for resource conservation and
management and the experience gained from pllot experi-
mental intervertions will thus serve as the basis on

. Which Mauritania can gain a step towards fulfilling the
needs of its population for natural renewable resources.

The key to the success of the pilot inter-
ventions will lie in the persistent persuasion and direct
involvement of the loecal people. Based on social analyses
carried out during project development, 1t appears that
the affected populations will be willing to participate, -
as long as information, techniques, and materials are
available and supvlied. This experimental approach of
educating the pooulation to the benefits derived from
proper resource management, utilization and conservation,
by means of small scale pilot interventions, will provide
the base for possible extension of benefits from such pro-
Jects to other areas of Mauritania.

E. Project Issues

Many of the issues raised regarding the
proposed project are the result of a lack of "corporate"
knowledge within AID on Mauritania. Until very recently,
AID had no development projects under implementation in
- the country. The Country Development Office for Mauritania
has recognized this dearth of adequate knowledgze and has
adopted a strategy which will help define the problems
to be addressed, and develop a body of knowledge which
can be used as the basis for investment in development
projects. An integral part of this strategy is the carry-
ing out of a series of closely monitored pilot experi.
mental interventions. The experience and data gained
from these experimental activities will be determining’
factors in future project proposals as to methodology
to be followed and approaches to be discarded.

: o The project herein proposed accepts the
CDO/Mauritania strategy as a logical way to proceed.
It attempts to close the data and experimental gaps as
they relate to Mauritania's existing renewable resources
and the potential for further development of those re-
Sources. At the same time, specific project activities,
if successful, will give direct and visible benefits to
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the populations'in the affected localities.

PART II. PROJECT ZACKGROUND AND DETAILED DESCRIPTION

A. Project Backzround

Programs addressed to the need for slowing
down and, if possibl=, reversing natural resources deteriora-
tion in the Sahel have concerned many people. Resulting
(and often eroneous) impressions of advancing desert en-
croachment upon the Sahelian landscare have led to various
plans to solve these problems. Actual implementation of
programs which attempt to arrest the crocess of deserti-
fication, howeyer, are Tew and far between south of the
Sahara. Although North African exgeriences are more
numerous, they certainly are far from being completely
successful. Development of projects based on integrated
resource management which address resource improvement
have not yet been carried out on a large scale anywhere
in the Sahel.

1. Mauritania

Mauritania, situated on the northwest
coast ot Africa between latitudes 15° N and 25° N, has an
area of approximately 1.1 million square kilometers. It
is an area with a history of recurrent drought and the
northern two-thirds of the country is desert and sub-
desert which is virtually uninhabited. Approximately €0
percent of the tooulation, including all farmers and live-
stock owners live within a2 band extending north from the
Senegal River not more than 180 kilometers in width.

The porulation of Mauritania in mid-
1977 was estimated to be 1.5 million and increasing at the
rate of 2.3 percent per year. The gross per capita income,
perhaps $200 when the modern mining arnd fishing sectors are
included, is estimated to be less than $70 in rural areas --one
of the lowest in the world. Literacy is also very low, esti-
mated at 1-5 percent. Zxcept for the sedentary farmers of
the Senegal River Basin, the general population has histori-
cally been nomadic with little awareness of resource con-
servation, development or renewal. Life has always been
harsh and the short supply of resources made it difficult
to eke out a bare subsistence. The continued over-
utilization of land resources has caused an even greater
imbalance between resource supply and demand.

Geographically, Mauritania can be divided
into four regions or zones: Saharan, Sahelian, Sudano-Sahelian,
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and the Senega2l River Flood Plain.

‘ Seharan Zone: The S:zharan Zone (sub-
desert, less than mm. annual rainfell) comprises 70-
Dercent of the land area of Mauritaria. Agricultural
production consists of date cultivation, vegetables, and .
some grains in scattered ocases. Livestcck production is
limited to localized seasonal nomadic grazing with Sheep,
goats and camels.

Sahelian Zone: The Sahelian Zone (250~
400mm. rainfall) comprises -15 percent of the land area.
Primary economic actlvity is transhumant livestock pro-
duction, by Maure family groups. Some wet season grain
production does occur using short sezson millets. The
zone, however, is dependent on areas further south for
subsistence food grains. Transhumant herds typically
leave this zone for dry season grazing sites in the
Senegal River Valley and the Sudanian Zone.

Sudanian Zone: Less than 4 percent of
the land area cf Mauritania is comprised of the Sudanian
Zone (500-750 mm. rainfall annually). Family subsistence
production units are of three types: transhumant pastoral-
ists. (Maures and Peuls), livestock dependent semi- :
transhumant groups (Maures and Peuls), sedentary crop
dependent households (largely of Tancouleurs and Soninkes) .
The zone is normally "self-sufficient" in food grains pro-
duction with some trade with drier areas to the north. :
Most cash income flowing into the zone, however, is generated
by the export of live animals. :

' Senegal River Flood Plzin: The most im-
portant agricultural region in Wauritania 1is the Senegal

River Flood Plain. The Mauritanian side of the Plain ex-
tends back from the Senegal River 20 to 50 kilometers. 1In
addition to sorghum and millet, corn and some rice end veget-
able crops are grown on Seasonally flooded lands. It is
estimated that 20 percent of the pooulation of Mauritania
lives on the Senegal Plain and produces 80 percent of the
country's food grains. Several major rice irrigation
Schemes are in various stages of development Planning.

In addition, the river valley plain is an important dry
Season grazing area for the transhumant herds of central
and western Mauritania.

Eéonomic activity and the development of
resources in Mauritania are complicated by the unique social
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structure of the country. There is_domination of the
society, government, and economy by the "VWnite Maures"

(or Aoors), and a de11cately talanced coexistence between
Black" Maures (mostly former slaves of Bambara origin),
Sarakolles (or Souinkes), Peuls (or Fulanis), Toucouleurs,

and smaller tribal groups. All groups still recognize

a distinction between "slaves" and nobility -- though it
is not recognized in civil law -- and between various
caste groups: woodchoppers, leather workers, Jjewelry-
smiths, weavers, griots, marabouts, fishermen, and others.
Although all appointments to governmental positions are
in theory only on merit and educational attainment, the
above distinctions are still important in everyday social
and political life. 1In order to function, the ordinary
citizen must negotiate among tribal and caste groups,
religious duties and ingrained social customs.

Yistorically "Mauritanian" answers to
ecological overstress has been relocation and a nomadic
existence. Nomadic wandering has afforded a graceful,
cheap, and effective way of keeping the ecology in
equilibrium. This nomadic way of life, however, is not
adaptable to the modern world and the infrasuructure of a
Twentieth Century developing country.

Where nomadism has not teen the way of
life, traditional values and deep r=ligious and cultural
reasons have determined why people may settle where they
have, e.g. a2t one oasis rather than another. Unlike <he
United States, where cities have been established for
ccnvenience or commercial reasons, village sites in
Mauritania nave relig‘ous tracditional, supernatural,
even nmetaphysical mean;ngo. Mauritanians putr such im-
oortant non-co-::rer:ia1 7alies on sTtrucIures and arezs
that "arbitrary' relccation, even if environmentally
based, will be refused.

2. Hiszery of LID Involvement

The above descrited milieu weas under-
going radical, if not traumatic changs when AID began ex-
ploring and providing extensive bilateral assistance to
Mauritania in early 1973. It became apparent at that time
that Mauritania would require subtstantial assistance from
the international donor community in order to chart and
implement programs that would lead to sustained economic
growth and social and political stability in the face of
the enormous difficulties resulting from the 1968-1973
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drought.

The initial AID efforts in Mauritania were
confined to emergency measures undertaken in FY 1973 to
prevent starvation and reduce diseases resulting from
nutritional deficiencies caused by food shortages. AID
contributed emergency food aid in fiscal years 1974, 1975
and 1976 and non-food cmergency aid consisting of medicines
and vehicles in FY 1974. AID also negotiated the Sahel
Drought Recovery and Rehabilitation Program with the
Mauritanian Government in 1974. A total of $2,915,000
was obligated in fiscal years 1974, 1975 and 1976, to
finance seven separate activities in range management
and livestock, water development, agriculture, trans-
portation, and health. While these efforts did much to
help, they were essentially stop-gap measures. Even if
the drought had not occurred, Mauritania was still in
need of technical and material assistance in all sectors.

' In view of the magnitude and complexity of
development needs in Mauritania, especially in the rural
sector, recognizing the need to help the country prepare
for the almost certain eventuality of drought in the future,
AID has been attempting to develop projects addressing the
needs of the sector since early 1973. Original efforts
concentrated on the most visibly hard hit sub-sector --
livestock. A series of studies and design missions result-
ed in the Integrated Rural Development Project (Selibaby)
Just getting under implementation and representing an
experiment at an integrated approach to addressing the many
problems of the interfacing of animals and crop agriculture.

At the same time that activities were being
developed for the livestock sector, AID was looking into
ways to begin a process of reconstituting the devastated
landscape. 1Initial considerations were given to the most
visible reconstitution, i.e., reforestation. A Project
Implementation Document was submitited to AID/W for a
Mauritania Reforestation Project. The PID preoposal called
for AID to provide a technical advisor to the GIRM in
forest resource planning and management and equipment and
commodities for sand dune fixation, protect.on of existing
forest reserves and commencing a reforestation program.

The PID was approved for proceeding to the
Project Review Paper with a directive to Place the project
in a larger resource management framework and include a
training component. The PRP team, composed of members who
had been working on a reforestation project in Senegal,
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arrived in Mauritania in October 1976. This team took the
PRP guidelines with the requirements for developing resource
management and proposed an expanded program including a re-
source survey, training and a series of pilot activities to
determine the level of effort required for full-scale oroJjects

in sand dune statilization, forest management and range manage-
ment.

The subsequent PRP was reviewed in January and
February 1977 and approval given to proceed to the Project
Paper, after an interim report was prepared with further
"PRP level" analysis on the sand dune stabilization activity.
The revliew committee also directed the exclusion of replace-
ment of gum arabic trees as part of the forest management con-
ponent. These were carried out and a design team was to be
assembled for arrival in Mauritania by the end of June 1977.

The design team which was assembled had stagger-
ed arrival times and a mandate to design this project as well
as two others. This proved to be a less than obtainable
objective and thus the requirement for this revision/redesign
of the project. Principal objections to the PP submitted in
October 1977 included: an unclear statement of local porula-
tion inveclvement; lack of detail of GIRM participation and
responsihility; lack of emphasis on outreach aspects or
- spread effect of project; an unclear statement of how re-
source survey would be used; and the lack of a clear de-
finition of each pilot component.

Project development has been extensively re-
viewed with GIRM officials, particularly in the Sixth Region
where meetings were held with the Governor and Assistant
Governors. The requirements of the project were also dis-
cussed with the Director of the Protection of Nature Service
who specifically concurred in the proposed training. Field
visits were made to Boutilimit and Mederdra Departments for
this revision accompanied by the Chef de l'Inspection of the
Forestry Service for the Sixth Region. It is this person
who will have primary GIRM supervisory and liaison res-
ponsibility for the pilot project interventions.

Discussions were also held with the Prefects
of both Mederdra and Bontilimit Departments and members of
their staffs. Their opinions and views on the utility of
the project were solicited. The same was done for those
Maraboutic leaders available, recognizing the importance
of the support of religious leaders for the success of the
project. Finally, questions were asked of "crdinary citizens"
who will be affected by the project.
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The same scenario could be apolied to previous
teams visits for the PRP, Interim Report and FP. This is
especlally true for the FRP and PP where team members had
more extensive site visits. These previous visits were
evident as all GIRM officials were fully cognizant of the
proposed project. They offered many suggestions and
'requests’ for inclusion. All discussions were frank with
candld remarks by GIRM officials on the lack of versonnel
avallable and the need for extensive training. All express-
ed the opinion that there is dire need for the project and
the hope that AID would be forthcoming with the means to
carry 1t out.

B. Detailed Project Description

The proposed project is a five-year project de-
signed to assist the Government of Mauritania develop an
integrated program for the management and conservation of
renewable resources. Project implementation will include
three basic and related components addressing both general
and specific problems of resource management and conservation.

The first of these components will provide the GIRM
a framework in which to make decisions regarding the country's
renewable resources. Discussions with government officials
during various phases of the design process clearly determined
that neither the GIRM nor the donor community was/is knowledge-
able of the renewal resource base from which one can begin
to relate to the problems of management and conservation.
Resource maps, aerial photographs, and data are all out of
date -- some 25 and more years. The only certainties are
that the resources are veing depleted and the GIRM needs
trained personnel, technical assistance and material to
address the problems.

The second project component will carry out a series
of specific project activities on an experimental pilot basis.
These interventions will provide an experimental base on wnich
to make decisions for future activities in the resource
management and conservation arena. The proposed pilot inter-
ventions will be able to test technically and socially,
approaches for dune stabilization, range management and .
reforestation/forest management. Successful implementation
of these activities will lead to proposals for their expansion
and extension to other areas.

- The third basic project component is manpower train-
ing. None of the above proposals will mean anything if the
GIRM does not have the trained personnel to use the data
gathered and collated, and to take advantage of the experience
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galned. As in most developing African nations, education in
Mauritania has been in the classical mode ana geared to pre-
paring people for administrative positions in the govermment.

Priorities to the realities of the country's environment and
resources. This project will work within the general
Mauritanian framework for meeting its training needs for
resource management in that much of the training will raly
on non-formal extension and Znh=service training., Whers

necessary, U.S. and third country training is recommended
to meet the higher education needs.

1. Project Components ,
"a. Resource Survey and Planming {See Annex IT)

National resource management in Mauritania
must be based upon an understanding of the nature, guantity

effectively for the welfare and progress of the people.

To gain this understanding, resource survey will be con-
ducted that will Dbrovide a basis for integrated resource
management. Such a survey will assist in determining,

among other things, the extent and condition of various

land resources in order to identirfy Promising areas for gfe-
Velopment. The Survey will further provide g base Trom which
to monitor the changing condition of the natural domain, to
recognize alterations in lang use and observe the mENy asperts
of environmental change. .

The survey will be a synthesis of data
collected through satellite imagery, aerial Photgraphy zmad
field observation. Satellite imagery is available Through
the EROS.Center of the U.S. Geological Survey in Sioux F -
South Dakota. This imagery is available during all seasons
of the year, as the satellite basses over each part of the
earth each eighteen days. One LANDSAT scene COVers an arag
of 32,225 square kilcmeters and approximately 5D sceanss
could cover the entire country. For the Purposes of this
project, however, six scenes covering the southern thira
of the country should be sufficient. Because of constraints
imposed by orbital dynamics, not all of the Scenes will de
obtained on the same day. It should be Possidle, however,
to select a set that will have been taken over a period of
no more than 10 days. This will Provide a closely timmed
approximation of the area to be covered. *

To be fully effective, satellite sensing
must be complemented by conventional air Photographs obtained
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from aircraft, and from data obtained by ground observations.
To obtain reliable terrain information at minimum cost, the
resources survey program will be multistaged, exploiting
equally the broad regional and synoptic coverage uniquely
available through LANDSAT imagery, the precision and ease
of delineation of terrain-type boundaries offered by
medium-scale (c.1:50,000) aerial photography, and the
reliability of data gathered through ground examination.
Where ground conditions are so poorly known, as in Mauri-
tania, an adequate program for §round examination (i.e.,
th~ collection of "ground-truth") is essential. Ground.
truth collection will be designated after the preliminary
analyses of satellite imagery and air photographs. It will
be intended to provide that data required to ensure the re-
liability of photo imagery interpretations.

There will be a concurrent gathering and
synthesizing of relevant existing information on geology
and mineral resources, hydrology and groundwater resources,
forests, rangelands, wildlife and domestic animals, land
use patterns, demography, transportation and climate.
Pertinent published and unpublished data will be collected
from libraries and files of concerned agenciles in and out-
side of Mauritania (e.g. OMVS Dakar and St. Louis, Senegal
and IGN Dakar, Senegal and Paris, France).

: Once aerial photography and satellite
imagery are obtained and other relevant data are synthesized,
ground resource survey teams can be fielded to correlate
imagery with vegetation/land farm types. These technical
project teams wild work with 4-5 GIRM counterparts who are
to be trained in interpretation and the collection of ground
data.

: All data will be analyzed and collated to
produce a series of reports, maps and overlays. These will
include a photo-mosaic of souther Mauritania, a description
of major vegetation/land farm units with an accurate de-
lineation of plant community boundaries, a reliable in-
ventory of rangeland conditions with a delineation of pot-
ential range areas, reliable delineations of soil types and
hydrologic conditions and areas of crop and forest production.
These data outputs will be used to establish a national re-
Source program for southern Mauritania whereby the GIRM will
have a basis for rationally exploiting, conserving and perhaps
expanding the country's renewable resource base.

b. Pilot Interventions
(1) Dune Stabilization.
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Two dune stabilization inter-
ventions are prcrosed on a pilot basis. These interventions
are designed to address a general problem of a2 deteriorated
physical environment around two imcortant rural commercial
centers which are attiracting settlement Ty recently sedentarized
nomads. If successful, it will be possible to entertain pro-
posals for the extersion of these or similar activities to
other areas of Mauritania with similar problems.

Dune stabilization will be im-
plemented in Boutiiimt and Mederdra. The first is an import-
ant Maure religions, political and econonic center and has
been since its founding in the late 1820's. Mederdra, on
the other hand, was first permanently settled in 1607 as
the French establishel administrative hegemony over south-
western Maritania. 3Both towns are dominated by Wnite and
Black Maure groups and growing as displaced nomads become
sedentarizZed and are forced to settle permanently.

At both Boutilimit and Mederdra,
the primary objectiive is to stabilize drifting sands as
quickly as possible. The vegetal cover in the vicinity of
both towns has teen nearly, and in scme cases totally des-
troyed by intense grazing pressures and human and animal
traffic, leaving the sand laid bare. This bare sand is
easily moved by winds and invades buildings, undermining
their foundations, and clogs streets with sand drifts. If
let unchecked, this drifting sand will force the abandon-
ment of significant sections of Soutilimit and Mederdra.

Stablizing the sand will reguire
a revegetation o the dunes. Areas on the dunes are to ve
established and planted with a suitable association of vlants.
These areas will then be protected from grazing and traffic.
These protected areas will be so arranged as o Termit deorle
and animals to move across the dunes along estabiished Daths,
thus minimizing the impact of the introduced conservation
practices on existing patterns of movement. This revegetation
will reduce wind velocities close to the ground to inhibhiz
movenent of sand grains and biné together the soil to form
a coherent mass. If the soil can be made sufficiently co-
herent, it will be able to resist high wind velocities.

The threatened areas of both towns
are on relatively high ridges and exposed to the direct force
of the dominant winds. These winds blow directly on bare and
cohesionless soil and it is thus necessary to break up the air
flows at the surface level as quickly and effectively as vossivle.
This could bedone by using a rermeable, or slot, fence about one
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meter high placed at right angles to the wind. Unless winds
reach very high velocities, such fences reduce velocities at
ground level in their immediate vicinities.

' The same effect can be achieved with
living plants by planting rows of appropriate size and shape,
as is proposed for Boutilimit and Mederdra. Areas presently
occupled by small buildings, buts and tents will be arranged
intoc a grid of living "slot fences" by planting rows of
hedges along all property lines. The average 'lot" size
at both Boutilimit and Mederdra is about 30m x 30m and the
total surface area will be divided into small compartments
averaging approximately 900 square meters. Since these
compartments are not quite smalil enough to produce the nec-
essary reductions in wind velocities, the living fences will
be supplemented by randomly positioned small trees and shrubs.
The essentially random orientation of the living fences, made
necessary by the irregular shapes of plots, will provide an
added advant-~ge to the system to cope with alternating
dominant winds from the north and east, with an occasional
Severe storm from other quarters.

It will also be necessary to fix
some areas well beyond the limits of the inhabited zones,
especlally those in the directions of the dominant winds.
If this is not done, sand will be blown into the protected
areas in large quantities, possibly to the extent of bury-
ing fences and dwellings. Accordingly, the plan is to in-
clude a defense for those areas with a pattern of plantings
that will break up the surface into 100 square meter com-
partments, delineated by living fences and with a tree and
shrubs within. The combined effect of this plan will Ye to
reduce the near-ground wind velocities to a low value.
Planting these compartments in Zrasses will serve as an
effective soil binder. -

. : - In addition to the above, reserve
areas around the towns will be planted with trees and shrubs
and a living fence grid pattern established. Many of these
areas around Mederdra are already occunied by stands of .
Acacia and will require filling in with ceccasional Plantings.
There will be planting of grasses in these reserve areas to
establish an approximation of a natural tree savannah around
the town perimeters. 1In areas where these reserve areas will
not, or cannot, be established, wind breaks (or shelter breaks)
will be planted. These will be concentrated in areas most
affected by the predominant north and east winds, and consist
of trees which can reach a height of 15 meters or more after
12 to 15 years of growth.
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The large rmumber of plants required
for the planting program can only be supplied by plant
nurseries to be located at the towns of Boutilimit and
. Mederdra. While they may differ slightly, the same basic
Plan will be used for both.

Well over half of & ane hectare area
is to be given over to production teds in which plants for
transplanting will bYe grown. One bed will be devoted ta
plant testing, both native and introduced species and
varieties, These will be tested to determins their suit-
abllity for inclusion in the actual production plantings.
One production bed will be devoted to the planting of native
grass species and the seeds harvested for use in the sand
stabilization plantings.

It . is anticipated that the nursery
will become an important educational center wvhere the local
people will learn appropriate horticultural and silvicultural
practices. Accordingly, a minimal demanstration facility is
to be provided where groups of peonle can gather ta learn
how to grow and care for plants. These nursery sites will
also serve as the "stations" for expartriate technicians
and will require the construction aof adequate facilities
for comfort and safety, but gustere, housing.

Each nursery is to be provided with a
drilled well and pump with holding tanks. Simple distribution
systems of plastic pipe will be used to provide domestic needs
and to distribute the water to distribution points located
in such a pattern that all parts of the nursery can be
reached with short hoses.

(2) .Ranage Management

Mauritania is not unlike other countries
lying in the Sahelian belt in that a workable range management
program tnat can ve Jjustified from a sociologicel and economic
standpoint is difficult ot best. The first consideration is
that the range resources o: Mauritania are no more reneweable
than the people themselves allow. It is impbortant, there-
fore, that a process of educating the herding population of
the necessity of controlling how their animals use the rzange.
This is & long term process which will begin under this
project with two pilot activities.: '

The first problem to be addressed will
be to determine the location of actlivities to be carried out.
It has been reported that there are areas that have not been
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utilized due to lack of water development. Identification
of these areas will te carried out as part of the resource
survey through aerial photography, satellite imagery and
ground surveys. Present information Suggests an area south
and east of Boutilimit between the Nouakchott-XKiffa road
and the Senegal River. Once the area is binpointed,
observations will have to be carried out to determine
grazing patterns and the movement of animals into and out
of the area. These observations will help determine who
uses the grazing areas and whether they are traditional
grazing land by prior claim, common grazing lands on a
first-come, first-served’basis, or if they can be
designated as Government Reserves.

Areas selected as grazing reserves should
have a good mixture of grasses, fTorbs, shrubs and trees,
if such areas are available. These ideal range conditions
in the Sahel can provide maximum extended grazing periods,
or be used for dry season grazing and as reserves for
drought periods. If these areas are where water has not
been developed, they will require establishment of water
Sources, presumably deep wells with submersible pumps.

Before any wuater sources are developed,
however, the areas around the well sites will be developed
as demonstration grazing reserves. As water sources in
Mauritania are limited, development of water supply without
the contrals a grazing reserve implies causes a concentration
of animals around the water Ssupply, over-use of the forage
suprly and s resulting environmental deterioration. The
project will, therefore, sensitize the location population(s)
to the purpose of the grazing reserves during the period of
their dsvelopment. This sensitizing will include their
active participation in the reserve development, exhortations
as to the need for the reserve and consultations oy project
personnel with traditional and religious leaders concerning
what the project is attempting to accomplish. Only after
confidence that cooperation in the control of animals will be
accomplished are the actual wells to be developed.

It is anticipated that two reserve areas
will be developed within a distance of one another that is
manageable by project technicians. These reserves will
encompass 100 square kilometers and be delineated by ten
kilometer long firebreaks, ten meters wide on their four
sides. Depending on the configuration of the land scope, a
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some grasses in a pattern to establish access corridors to
the well.

The pumps for these wells will be sub-
mersible electric pumps with a generator to drive them.
These generators will be placed in a secure cement block
housing to permit access only by authorized GIRM rersonnel
for their operation. Zach well will have at least one 70
cuble meter watering trough which will be filled on a time
schedule established by project technicians and docal
authority figures to control water surply and, thus,

grazing.

Within the perimeter of the grazing re-
serves are to be established smaller grazing blocks to be
protected and have controlled access. These will be sm2ll
blocks protected by living fences with the exception of
one block which is to be protected by barbed wire fencing.

It is recognized that any range management
scheme is difficult to implement, and has a low probability
of "immediate" success in the Sahelian milieu. The measures
herein proposed are not palliatives for an increasingly
difficuit situation. If successful, however, they will pro-
vide an approach which can easily be replicated if desired,
and the approach is readily amenable to modification as
experience is gained and successful modes of intervening
are determined. : _

(3) Neatural Revegetation and Forest Management

The Directorate for the Protection of
Nature Service has expressed a desire for assistance in the
management of forest reserves and revegetation. Such sctivie
ties can be extensions of the sand dune fixation aspects of
the Renewable Resources Project, especially in the vicinity
of Mederdra. In close proximity to.Mederdra? the GIRM has
established, in principle two "Forets Classe”, or forest
reserves. These are the Tine Yera Foret Classe and the
Perimetre de Reboisement de Mederdra, each within 10 kilo-
meters of Mederdra.

Any activities carried out under this
classification will be tentative gnd of en exploratory
nature. They will be primarily to survey the reserves and
make recommendations on how to proceed with forest manage-
ment and revegetation or reforestation efforts. Plantings
of seedlings from the Mederdra nursery can be carried out
along with the esteblishment of procedures for their care
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and protection. Again, these will have to be on a tentative
and exploratory basis as the Protection of Nature Service

is manpower and equipment short to provide the necessary
surveillance of a large scale reforestation program.

In view of the foregoing, the project
will carry out only those activities which can be effect-
ively done from Mederdra without straining the principal
activity of sand dune stabilization. From these activities
would be expected a2 reasonable program proposal for re-
forestation. To this end, the following activities are
suggested:

= & survey of the Tine Yera and Perimetre
de Revolsement forest reserves to establish their boundaries
and extent of the stands of tree specles;

- development of a program for reforestation
in the two services;

' - make recommendations for the types of
trees necessary to meet the vopulations' needs for wood and
charcoal;

= carry out limited plantings of seedlings
of selected‘'varieties for developing experience in reforesta-
tion and protection requirements;

= evaluate requirements for carrying out
a reforestation program in terms of materials and personnel;

- carry out a campaign of local population
awareness for reforestation and the demands such a program
will put on that population for control and conservation:

- establish preliminary éxplortation rates.

From these activities should come the
necessary information on which a reforestation program can
be based, with necessary local partlcipation, an adequate
but controllable level of inputs and a methodology within
the means of GIRM personnel. The experience of the local
population and the GIRM personnel in the dune fixation in
and around Mederdra should provide a measure on which to
base a judgement of potential success.

(4) Training and Education

The GIRM is placing serious emphasis on
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education of the porulation as to the benefits and object-
ives of this proposed project. Mass education in Mauritania,
however, is hampered by the dearth of resources for training
and dissemination of information. It will, therefore, be a
‘major objective of the training and education component of
the project to prepare GIRM personnel for the task of ponular
education of the DroJect objectives.

The framework for training of government
personnel in Mauritania is one of non-formal education with
in-service and on-the-job training for lower and middle
levels. These methods will be employed to meet the major
portion of the training requirements for this vroject. An
extension training specialist will be employed by the project
to estzblish, oversee, coordinate and facilitate the extension
aspects of training, i.e., in-service, on-site and on-the-job.
The majority of this time will be directly involved with the
training effort, including the development of materials. Other
project consultants will coordinate as requested/required by
the extension training specialist and where appropriate and
possible, higher level GIRM technical perscnnel will be re-
quested to particirate.

Realizing that Mauritania cannot provide the
education for pversons requiring more formal higher education,
the GIRM has shown a preference for third country treining
wherever outside-of-country training is necessary. The
University of Dakar (Senegal), Hassan II University and
Ecole Royale Forestiere (Morocco) have been identified as
the third country institutions recommended for persons re-
quiring higher institutional formal education not available
in-country. ~

Two persons are to be afforded long tera
U.S. training in resource management. The scholarships pro-
vided will be for up to Five years to permit apnroximately
eight months of English, basic subjects up-grading and four
years in resource manegement leading to a Bachelor's degree.
These two participants will start their training in the first
year of the project in order to complete ty the end of the
project and be prerared to carry on project related activities
within the GIRM.

Personnel trained under the project will be-
come the manpower "backbone' for the expansion and continuity
of renewable resources activities in Mauritania by Mauritanians.
All versons will have an outreach capability by training in
methods to pass learned skills on to others, i.e., the ability
for "each one teach one (or more)".
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2. Logical Framework

a. Goal

: The proposed project has as its Sector Goal
the promotion of self-sustained development in the rural
sector through the establishment of comprehensive oprograms
to build a manpower and resource base needed to withstand
adverse climatic and environmental conditions without dis-
ruption of continued develovment. Secondary to this, but
an ultimate goal nevertheless, is to seek an improvement
in the supply of natural renewable resources to meet an
expanding demand without ecological imbalances.

Measures of Goal Achievement. In order
to achieve the stated goal, the GL uust nhave trained
personnel qualified to identify plan, develop and implement
programs directed towards improving natural resource manage-
ment and conservation. This is a long-term objective to
which the proposed project will contribute a significant
beginning. ‘

The project will also be indirectly
stimulating cooperation and integration of GIRMY technical
and administrative services by assisting in resolving oro-
blems of natural resource management and conservation. This
cooreration and integration will provide the framework in
which the GIRM services responsible for natural resources
(particularly the Protecticn of Nature Service) can rersair
their image and gain the comfidence and cooveration of the
populace.

Relative to the secondary goal, the project
will have pilot interventions designed to develop the means
for increasing renewable resources and providing a frame-
work for national exploitation. Successful achievement of
of the goal and secondary goal will be a significant step
towards increased efficient and effective management of
natural renewable resources which can be one base on which
to move towards improving the standards of living of both
rural and urban porulations.

b. Pu;gose

The project purpose is to identify, survey
and confirm renewable resources thereby providing adequate
data needed to develop an integrated plan for the implementation
of present pilot and fiture interventions in renewable resource
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management and ccnservation in Mauritania. The pilot inter-
ventions proposed will confirm aprroaches for the future
of specific resources management. .

End of Project Status. By the end of the
project, a data base on natural renewable resources will have
been established and available for present and future planning
purposes. To lnsure that this data base will be useable,
the project will have established and improved GIRM Protection
of Nature Service officials' knowledge of land conservation
techniques for planning and implementing future projects
concerning “enewable resources. At the same time, a cadre
of trained extension versonnel will be available to im-
plement future renewable resources programs. Also at the
end of the project, a copulation awareness campaign will
have been conducted, in the areas of the pilot interventions,
to educate it to the need for land management and conserva-
tion. Specific physical interventions (e.g., establishment
of nurseries, well grazing reserves and sand dune fixation
areas) will have been carried out to demonstrate that some-
thing can be done.

c. Project Outnuts

Outputs for the project will includd a com-
pleted national resource survey and inventorying of renew-
able resources. From these data will be develored an over-
all national program for the management and conservation of
these resources. This program will have identified those
areas which need immediate attention and recommended actions
for mid-term and long-term requirements. So that the program
may be carried out, two Mauritanians will have had long-
term U.S. training in resource management and planning, and
six others will have had third country training as resource
management technicians. These eight rersons will be supple-
mented by a cadre of up to 40 extension agents who will have
hed in-country, in-service short term training in extension
methology. In addition, up to nine persons will have been
trained in satellite imegery and aerial photo interpretation
and ground survey techniques. These latter personnel will
be able to carry out necessary interpretations and surveys
for the GIRM to implement activities beyond the pilot iiter-
ventions areas.

Fhysical outputs will include plant nurseries
at Mederdra and Boutilimit. These will provide the necessary
plants for the dune stabilization areas and two well vegetation/
grazing reserves. These pilot intervention outputs will
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provide the GIRM with an experimental base to continue acti-
vities in the establishment of revegetation areas and the
management and conservation of renewable natural resources.

d. Project Inputs

Agency for International Develooment

Project inputs by AID will include two teams
¢ technical assistance personnel. The first team will be
for 12-14 months to carry out the resource survey and in-
ventory and will consist of the following proposed personnel:

1 - Arid lands specialist/team leader (14
P/M.

2 - Soil scientists (12 P/M each)

2 - Range ecologists (12 P/M each)

1 - Arid lands agronomist (12 P/M)

1 - Resource planner (6 P/M)

1 - Remote sensing specialist 6 P/M)

The second team of technical assistance per-
sonnel will be responsible for the pilot project interventions
and training of all GIRM personnel except those working with
the resource inventory team. Each of the four team members will
have responsibility for a specific project intervention. These
team members will be composed of the following:

- revegetation and lands resource advisor/
team leader to be assigned to Boutilimit
(48 P/M)

- revegetation/forest management adviso.
to be assigned to Mederdra (48 P/M)

- range management speclalist to be assigned
to either Mederdra or Boutilimit depending
on the location of the two range grazing
reserves (48 P/M).

- extension training advisor who will be
assigned to Nouakchott, but will travel
to Kaedli and other places where training
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requires his presence (48 P/M)

Eight project vehicles will be procured in
supprort of these personnel and the project generally. These
will include 6 4 x4 all-terrain passenger vehicles and 2 -
4 x 4 all-terrain 1/2 - 3/4 ton pick-up trucks. :

It will be required that three houses be
constructed to house three technicians and that they be
furnished and equipped.

Other equipment and commodities will be
provided by AID project funding. These are detailed in
Section IV, Part B.2, Project Procurement.

Training inputs will include eight scholarships.
The GIRM has agreed to AID provision of two long-term scholar-
ships for training in resource management in the United States.
In addition they have agreed to AID provision of six scholar-
ships for third country training. These schlarships will be
divided between three and four year scholarships for study
in Morocco (GIRM preference) at the Ecole Royale Forestiere and
Hassan II University. Other training inputs will include
materials and equipment for the extension training advisor
to develop a program of in-country, in-service training.

Government of the Isilamic Republic of Mauritania

The GIRM inputs will be primarily for personnel, other in-kind
centributions, water rights for the project and temporary use
of heavy equirment for the construction of firebreaks to
delineate the rzange grazing reserves.

Personnel are to include the following:

- 9 LANDSAT/Aerial Photo and "Ground Truth"
intervreters. They will work with the resource inventory
team learning the means of interpretation and contribute to
the development of a national resource plan for management
and conservation.

. = 6 Forestry technicians, three each for Boutili-
mit and Mederdra to work in the sand dune stabilization program
in both areas and development of a reforestation program in the
Tine Yera and Keur Maur forest reserves near !Mederdra.

= 2 Nusery technicians to work with the advisors
on supervision of the nurseries at Boutilimit and Mederdra.
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- 4 Range management technicians to work with
range management specialist on range/well grazing reserves,

- Chef de l'Inspection Forestiere of the Pro-
tection of Nature Service for the Sixth Region to act as
liaison and supervisor of assigned GIRM personnel.

In addition to the above personnel, the GIRM
will assign part-time "extension assistants” to work at
various times on project activities. These will include
students from the Kaadi school who will gain vractical ex-
perience and other direct employees of the Protection of
Nature Service who will be going through "recycling", in-
country, in-service training aspects of the project. These
are expected to number at 40 over the life of the project.

Other in-kind contributions of the GIRM will
include land (20,000 hectares for grazing reserves and three
hectares for nurseries and technicians' housing), water rights
for the production nurseries and the provision of facilities
such as the Kaedi school for training and office spacs in
Nouakchott.

Finally, the GIRM or local level authority
figures will assign necessary support personnel to the pro-
Ject such as guardians, drivers and the local labor necessary
to carry out the planting and protection of the revegetation
efforts.

e. Project Assumptions

: Project success and achievement of the project
purrose and ultimate goal are predicated on 2 series of
assumptions. The first of these is that GIRM will be committed
TO integrated interministerial and intraministerial management
of natural resources and will have, or cause to provide, the
means for enforcing land use regulations which mizht be re-
quired for resource conservation. Accepting this assumption,
it must further be assumed that time and climatic factors will
not work against the project and another severe drought will
not occur before a capacity to withstand drought has bveen
developed. ’

Once the project has been established and im-
Plemented, it is assumed that the target populations will
understand and respect the goals and oojectives of resource
conservation and management. Without that understanding and
respect, expansion of project activities by the GIRM and/or
donors will be difrficult, if not impossible. This latter,
of course, assumes that the GIRM will continue to promote
activities and projects in renewable resource conservation
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and management, and that donors will be willing to support
such projects. There is also the assumption that, once
trained, GIRM personnel will not leave their services and
will remain available for implementation of other similar
projects.

Achievements of outputs and provision of in-
puts primarily rest on the assumption that the required
technical assistance personnel will be available and will-
ing to work in Mauritania. This is a most critical assumpt-
ion, not only from Mauritania but the Sahel in general.

Not only are working conditions isolated and difficult, but
there is the added requirement for language capability and
the uncertalnties of American technicians willing to work
overseas on contract with the uncertain status under the
U.S. tax laws.

Other assumptions important to outputs are
that appropriate educational and training programs can be
organized, and that technicians will be able to impert
their knowledge and techniques to Mauritanian counterparts.
It is then assumed that these counterparts will then be
able to convince local populations to respect project
perimeters and accept the techniques and disciplines
necessary for interventions to take hold.

The provision of inputs assumes (beyond the
avallabllity of expatriate perponnel) that the GIRM will
have qualified Mauritanian candidates forthcoming for
training and will provide other necessary personnel and
facilities. Other inputs assume their timely arrivel
including availability of commodities, expeditious
execution of contracts and delivery of equirment.
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PART IIT, FRCQJECT ANALYSZS

The varisus project design teams which nave concerned
themselves with the Iesnewable Resources Management Proiaect nave
considered the prcposed interventions technically feasidle,

Emphasis in the project is to be on resource surveyizgz, education and
training of GIRM perscnnel, and the education and demcnstration to
the population of the benefits and need of sound resource maragement,
The first “wo of these will lay the foundation for the seccrnd which
is to be carried out through experimental/pilot interventionms.

The resource survey is considered essantial in meetirg <he
purpose ané goals of tnils prcject. Data derived through technicel
means and its intercretation are essential in identifying renewatle
resources for plamning and rescurc2 managesment, Training and
education of GIRM mid-lsvel plannesrs, and mid-level anéd low-level
extension personnel a2re considered essentizl for the management of
present and future renswable rescurces, Boith cf these, however, will
be for naught if the population is not aware and willing to =acceps
interventions which will provide the basis Ior rescurce manegement
and conservation at the local level., Zach of the pilot activities
stresses the Importance of cooveration of the peczle and is designed
to ensure their active supvort.

The investment of ADD mecnetary support will not se: what
could be characterized 2s a "return on investment”. "R:al" returns
on dollars invested can be possitle once the basic foundation aas
been laid and experimental interventions are expendsd to the country
as a whole,

A, Technical Analysis - Tmecluding Invircnmental Assessmexnt

1., Jatural Factors Afiacting Ienewadla les

[¢]

urces

This oroject focuses cn the areas arsund Twe towns
for physical interventions: Beutdlinmit andé Méderdra, scth of whica
are in the Sixth Region. The situations in ané a2round these towns
are similar in kind, but differ greatly in degree. At the most
obvious level of exemination, the vroblam arises from the fact that
the areas in <the vizinities of ths towns a:zve vecome so denuded of
vagetation that the sandy soils have beccme exzoszed <o direct wirnd
stress. 3Doth tcwns are now surrounded by active sané dunss,

This situaticn is only a sympton.cf a far broeder
and nore serious proovlem. As one moves through the zcne hetween the
Senegal River Flcod 2lain and about latitude 18° H (about 60 xm N of
Boutilimit), it is almost always easy to anticipate the presence of
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a2 village or major nomad encampment well before it actuelly ccmes

in view, It is evidant in that the lardscape in these vicinitiss

hes been strirped tare of 2l foliage sxcept that on trees tono 2igh
for goatyr ani camelis o re2ach. In the immediate vicinities of auzan
concentratiors, aven that zmail vegetatior is gone. Close exeminaticn
shows that many trees nave been deliterately cut down -- or their
branches chopped 9f{ -- for cooxing fuel. IS is 25 if each human
settlement is the center of 2 galaxy oI devastaticn.

The "galaxy of devastation” around each village
or encammment is alnost a gecmetric vhenomenmon., The generel practice
is to hold the herds in tze immediate vicinities cf the village at
night end move them To zastuwre in the moraing, then back to the
village at nigkht. I grass aad browse are apundanit, the herds will
nardly move away from the rerimetar of <the village, As the
vegatation iz removed, <the herdsmen move the animels far away.
Zcwever, there is a limit to the practical distance shet can be
reached. A goabt requires 6 or 7 hectares to obtain eacugh foczd <
meet its requirements. sn unsopnisticatesd measurement of herdsrmen
zoviag a herd rather briskly indicated a rate of movement at zbout
2 k:n/hr Geats like to stop and nibble, so they deo not move very fast.
Given a 12-kour "workday," that iranslates into an 2ffective meximnom
rzdius of action for goais a © Xilometers. Camels and caitle, being
lorger and zore emenable to disciplire, can probably be moved
further -- say 8 kilmmeters. Thus, there is a patch of devastation
scme 15 cor 16 xmin diameter, centered at eesch village or encampment.
The zone of devastvation is less intense at the perimeter, and nearly
total near the village.

3 e
z2una. It nad an apundance of £rees
iiana, and savaral Iurhorbiz specias),

(mcstly Acaciz senegalensis, i. raddiana, 2
5 of 1.5 meters,

-

=

with nany shrucs and a £rass Zover wnicz reached neizs
Trees appeer o nave been 7 To 15 meters 2zart and reaching neiznts o
8-2 meters iz fzvorable arezs, Taris reiatively verdant landscade
supported an abuncant animal sorwlaticn of gfazells, zebrz, sliathant,
ostrich, licrn, jackal and hyena. Wasn nomads moved into the region
witp their hards, this wildlife zorulation decliined rapidiy. #ild
enimals were hunted for fcod and for their destruction because they
carmpeted with domestic animels for Zccd ard water. More izportart,
however, was the 2uman and deomestic animal occupance that resulted
in modification of the vegetaticn cover <o whick the wildlife could
not adapt.

The lush pastorzgs and browse l=d to vastly expanded
herds of domestic animals and eventual overgrazing. The resulting
removel of Sround cover was coxplizated and exacerbated by recurring
droughts, the mosi recent deing between 1965 and 197L, Animal con-
sumptior. tiring the droughits began to destroy the basic structure of the



vegetaticn cover so heavily thai thare could act te 2 ccomplate
recovery of vegssation during a verisd of rormal rains. Thase cyele
have besn repested wisth ezznr succeeding on2 snowing increasad
vegetation izpeverisiment, Once 4<ne process of dscline ig initiatesd,
10 will continue 2% an 2ccelerated tacs unlass a basic change is

nade iz the systanm,

. a. G2ology and Ssils

The soils of the entire zone norih of *he

Senegal River valley are exiremely susceptible to movement bty wind,
being 2imost exclusively of fins sapds. during the last interglaci
period, sea lavel stccd pernhaps 100 meters aigher witz respect <o zke
Nest African land surface than 1% doas at Presant. Iuring this fima,
wesiern Mauritania was teneath 2 shallow sea whose shoreiin was

well To the east of Soubilimii, The flcor of “his shallow sea
accumulated an extansive acvering of gray siilt, and thisk depcsi=s 2F
seashells. During <he last glacial gperic . “he ss2 retrestad +o rell
wesTward of its present rposition, leaving bezind a vast, al-ess
derfectly smcoth tiein. T4 i3 2ssumed <hat the Tiain was quickly
colenized by tlants frem the neighboring African landmass, which at

that time was presurably subjected *o a censideratly greater rainfail
than et present. Thus, normal praivriz and steppe scils develcped cver
The whole of westarn Afriza, As with zeny tropical scils, th
Particlcs were stained creage and res by a <ain film oFf iron oxide,
&S the clizate pecame increasingly mor
the present wind 3 ™™, craractarizad 9y seas is
Zrom the nerta and T, developed. Thres2 winds ccmmonly ex
is of .

7.0 m/s for zericds cof many hours or dars, Witk increasing
. - o e

desiccaticn, the plant zover of inserior westara Africa Tailad., Tze

strong and zersistent winids siripved away ihe scil ecver, and movad i

30 the soutnwesT. That comgenans consisting of Tarticles tcoe large

To te nmoved were laft denind and the fime sands and silts wvere carrisd
ol

away. In the 13,0C0 %z 15,3CC years durimg whisn +ris Scgurred, =uch
of the silt was winnowed ani cerrisd zut in%o tha lorth Avlantic,

The residual {ine sands formed into an ixmense system of longitudinal
dunes oy the aliernating norsh end 22s5% winds. .

These dunes rest direcily cn
seashells of the oli sez “icor. GZven today, as af < s Sne
ancient sea Iloor is exposed in the nollows tetween the dune ridgss,
The airstrip consists of gray silt, very Zfine sand, and zbundant
fragments of seashells. As the vegetation of westerm African aress
adapted to the more erii cenditicns, the entire area was successfully
colonized vy rlaxts, 2nd octh dune sands and silts ware fixed in place,
A norzal consequence cf this prceess i3 a genaral subsidiing and
rounding cf the sharp crests that charac+ar
dunes, The sveniual result was a landscare

ize acgiive longitudineg:d
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consisting 217 immense
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g2nily rounded send ridges rioning gonerelliy noriheast oo southwes<.
Local variations iz grai sizs, wind velocities, and Troocecly other
factors have produced veristions in neignt, widin, axdé spacing. At
3outilinit fas durss zre epproximetely 5O meters high, and the crasts
of perallel Zume riigss are samewne: more ccarss-grainagd, the dunes
are only abcut 13 meters 2izh, and the zrests of Tarzile] cdunes ave

about 1,400 meters epart, Thz interdune hollows at Méderdra are
blanketed in sand oziy slightly more fire srained than <he sands ol
the dune ridges. T:e sands of the interdune holicws are wixed,
however, with gray silt, giving a distinetly zray cast to the jntar-
dune holiow soils, while the sands of the aune ridges ere a2lmos:
orange, )

Several important consideraiizas flow from the
geological 2istcry., TFirst, since the aridity of western Africe is
cf relatively recens origin, ths plant specias hava not ned time <o
waergo mich genetic adeptasisn, instead, the incweasing aridisy
sizply selectively removed all of zhcse species of the zriginat
assembliege that wers not droughi =olarans, Ttus, <he adsytatiom cof
the vegetation %o drouzht wes nct cne of zernetic adsptation Zut
colonization of trhe antive region oy those species thag happened tc
Se drcught resistent., The ores thet survived tanded to be tough,
There i1s a5 longer 2 way <o vositively esteblish spzcies loss retic,
but it is estizmated zhe: zacrophyte species (i.e., other then gingla.
celled plants) feil from Terhazs 2,000 to psrheps 250-200.

Another consideration is that <he intanse
ure o recens times resulted in 2 3iffarent king of
is tizes bassd en valstability %o domestic apiwals,
2 irst select out these species which sre mest
Taeir liking, 3eing eagerly so £nt, ever juvenile nlamts are
ten befors they can rroduce ssads and, thus, th2 =ost desiranle
Tecies ere quickly removaed from <he essazblage, Waile there axe
2xceptions (such as jimsonwesd)in zemersl the mora Talatadble, the -ore
autritious, The zonsequence s that the mpdswn assexzslage protadly
ccnsists of the l2est nusritisus =lants iz the originmel assextlaze,
Thus, i1t is elmsst certain <hat tha dresent vegatation assemtlege
is much impcverished in tavms of speciss suitedle for =nimals,
Animals today may well have to consums more bicmass
elive than they 4id 50 years 2go.
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The prceess of species impoverishmens was
Prcbebly hastened by an ever mere suttle Drocess. Meny plants live
iz =microhebitats crestad ty otrer Rlant specias. If ihe species
producing the microhabitat are desTroyed by grazing or orowsing
animals, the dependent species will zlso venisnh. Wniie these chacks
of species diversiiy were hardly definitive, it is of imterest to
note that in z=c case (in the Ticinitieg o- a2ither 2outiiimit or
Méderdra) did the rroject consuitanis find more than 2 species



within a cirels having o + 1N JCSt 283es 4ha
number did nos 3 kol

existing vegatasic
perhaps 25-30 spec
speciss are gone 7

Throughout tha reglon there is no svidence c?
scour channals formed oy running water. Wkere the dunas are no-
Presently active, the slope from dune cres+ +o valley bottom tends
to be an almost mathematical sigmoid curve. The dsence of scour
channels seems to be zaused by twec factors. First, the sands or
<he dune ridges ave aXtrenely Termeatle, and thus the inflitraticn
rave is very nizh, Secerd, ths rains are mot long-lasting ner
intense, and it i3 Tossizle that rainfall Lntensity naver reaghas
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the interdune nolisws occasicnally contain standing water f£o» shors
periods. These "rthyas" are distinguished primarily 9y the Tfacts
that they are largely, though not entirely, fres of vegetation, and
that there tends o he 2 discentinuous line of siruds bordering tre
Since no drainage chamnels flow inte them, it is fypothesized that
cn rare occasions sterms of rel tively high intansity occur so
closely together that the sand dunes tecome saturated and water

drains out of them a%t their Sasés and into the "otpyas”,
by

b. Climata and Hydrolagys

: The climates or Boutiliimsit ang Méderdra are
similar, bus net identical, 3oth eve charactarizai oy a rainy
season taet ncrmally extends aver 2 L-moath Terizd, Juiy throuzh
Cctober, However, ths “wo rainies: =oniEs are Augusi and Sertamber,
with a marked tendency Sar August <o da wetler than September, Fax
example, at Boutiiizit spout 35% of tas tctal Jeerly refn (vasad on
8 2i-year record, 1336-76) tends +s T2ll In Augus:, and shous 284
12 Seplember., Tne corperadle valnes 3t iéderdra are sbout 413 in
August ard 309 ir September, Scwever, rainfall i3 Tery erratic, hota
a5 o amount and tims, Wnile there is always (at least virougkh the
period of record) scme rain during August and Septamper, i: Irecuentiy
fails %o rain during either Jualy or Octcber and scmetines both,

Tnere is a weaxly developed tendency towari

- YWo rainy seasons, with <the secenz accurring during Dece:ber-February.
However, during most yeers no rain cther than trace amouats falls
durirg this geriod. Rarely, a storm will occur in otaer montas ang
some - 235 such storms Crop significans amounts of water (nearly 80 ™
fell during Decamber 1956 at Boutilimis, with 77 mm et Méderdra),
These almost randem falls of rain may 2ctualiy de zore hamm than good.
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I they are large sncugh €0 wet the sctil simmificently, they srovezly
stimulate many of <he plant species into initiating growth which
cannot be maintalined Ttecause of the exvended dry period immediataly
following., The result is prcdadly a generel weakening of the plans,
and scme undoubtediy dis as a conseguence,

. Tetal =smounts of rain are small and extremel;;
veriable, The 2l-yeer averzge yearly rainfsll of Routilimit is
169.7 mm, with a standerd deviation of 77.l. Méderdra receives -
significantly =more rain, with a 2l-year mean annual rainfall of
247.8 mm and a standard deviation of 102.5. During the worst drought
years, Boutiliimit received 4.8 mm in 1972 and 41.6 m in 1373.
During the good yeer of 1967 it received 256.7, more than six times
as much as during the cdrought years. The extremes a% néderdrs are
less. During the good year of 137L ihe itown recaived somewhet more
vhan four times as much rain as iz the axtreme drought year of 1972,

There are Iew data on wind directions and
velocities, and taese are suspect andé for Boutilimit caly. Tzey are
most likely gross estimates teken once per day, rrsbably at nocn.
Information on wind directions elmost certainly reflect rothing mere
then a crude count of days and averages. It is aspecially imperians
to note that the -ralues Tor velocity canrot ve related Lo the
information on directicns.

2
s

As 2 resuit, the availaple wixd data in
analyses of the sizuations at either Boutilimit or Méderdra is
inconclusive 2nd cuelitative information was cotaired frem local

inhabitants. There was almost complete agreement <that the dominent
winds, especially these streng sncugh Lo move sand in large guantiiies,
came Ircnm the norsh znd ssst. This information was supperted by
ocoservations o dume forms znd distributicns, There is, however,
evidence a% 3eoutilizmit that significant winds alsc dlow Srem +he

west as there wers darchan (i.e., crescen: dune) formatisns on beih
<he zersin and south slcpes of the main duns ridge thet could only

nave peen Jormed Ty strong west winds, Mo sizmflar formations were
seen at Méderdra and all active dune fcrmetions indicated winds
alternating vetween north and easst.

4s indicated earlisr, there is no surface weter
at either Méderdra cr Boutilimizt, 1. weater comes from wells end in
both cases, the water is of excelient guality, at least equal to the
bottled mineral water that is s0ld widely to tourists in Jouakehot:.
There are a aumber of wells in Boutilimit, but nc integrated water
system, T:te water occurs in z sand stratum at en elevation of 25.D
neters below s2z lsvel, The leval of the interdure hollow is about
38.0 meters zoove mezn sea level, which means that the water zus: ba
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lifted some 63.0 metars., The lacal Ddeopl: mew litila abous
fluctuations in lavel, tug they were under “he impression tha<
present pumping rates do not change the levals of water in the wells

which implies an abundant supoly of grownd watar,
3 DLy g

The same basic situation arpliied to Mécderdra
also, except that Méderdra has a mnicipal water supply. It is
supplied with water from a well in which the svavic head is at an
elevation of 6.0 meters above mean sea level. The elevation of :he
ground is approximately 30.0 meters above rean sea level, and hus
the 1ift is abcut 24 meters. The purp and well have an estimated
capacity of 40.0 =3 of water per day, although the currsat rate of
use is only 2.1 235 per day, At the present rate of use, nc notice-
2ble drawdcwn occurs.,

2. Cbjectives Based op Matuwral Faciors

a. Sand Dune Fixatisn

The izmediate ané mess dressing cbjective is
to stabilize the sands in the irmediate vicinities <f Boutilimit ang
Méderdra. There is no reel question that the stabilizetion of *ae
sands within the vicirnitiss of the two towns is a task within
techrical competence. It must be remembered, however, tha: the wo
regions are esconcmically door. In view of tnis, the method of
stabilization shculd also maxs ap econcmic ceniridution fo the regisn,
and be within the fechnical ccopeteace of the people with possibla
"on-the-job” training,

The accnemic coniributicn will :a consijered
subtle. Most cf the pecple are subsistarce STarmars or aerdars ang
Tany are dcta. There i3 2 "middle class" of tradasmer, handicrafss
People end oureaucrats in ssch town, but their mubers are smalil,
Most of this middls class 2iso X22ps a few aninels, ang zany (only
in Méderdrz) are also farmers o surplement subsistence, Thne saré
Stabilization skould mexe it essiar Tor the Pecpla to make a living,
The best way to 3o this is to usa Living materials -- Dlants -- as
the sand-fixing agent., 1< cerefully designed ard with the proper
Species mix, the areas set aside for sand stapilization could provide
substantial amoun=s of forage, in excess of whet is available ncw,

The Mauritanian Goverament (as weil as the
people of the regicn) is Door by Atlantic Community standards, Thus,
the system set up for sand stebilization should use local raterials
t0 the greatest pcssible extent and ainimixe the need for Drecicus
foreign exchenge. However, close examination shows that GIRM is
ofsen fcrced to make trade-offs between the desire to use jocal
maeterials and the n2ed to achieve a specific goel within a limitad
time span. Neverzheless, the use of lceal maverials as much as
possiole is a guiding trinciple,



Cr.ce the Jecisisn %0 use iiving planis ss
agents to fix =iz sani 2as bean male, thare iz ths proolax of providing
the reletively large zumbers of plants reguired, Contemplaticno cf
the devastaticn of the surrounding ragicns removes any 2ope that the
proolex can de soived ty transplanting juvenile planis from their
netive habitas, there bdeing none., 7The only practical sclution is =

aursery. A sizgls nursery located at 2ither Boutiliimit or Miderdra wes
originelly considered. However, the towns are cornectad ozly by e
track negotiable by a s-wheel drive wehicle, and then only slowly.

The transportation and communication & fficulties make a single
nursery impractical-and two nurseriss are thus prcoosed =- onz at

each tuwn.

The decision tc use nurseries <c Tropegate the

S
peeded plerts means autcmatically that tae project wiil i=mvoiwve 2
large-scals 2oyt iz herticulture a=d silviculbture, combined wit:.

education., The tlant nursary will aliso fuzetior es e cenier Ic
lccal educaticn, teaching the Dpeotl: hsw to grow a2=d care for plants
of all kinds., A% M&derdre this may ve easier, zs the majorisy =7
the people are to scme degree subsisterce farmers, end 2 small but
significant nusber engage in a type cf commercial <ruck gardenirg
for local merkets, Tze prospects are nct sc hopelul at Boutilinit
where public esducation in horticulture and silviculture must start
fram 2 non-exisient base of axperisnce,

The GIRM has agreed <o provide 3 =3 cf water
per day +o the nurseries from municipal sources. Siace it is
gbsolutely essentizl that an adequate suprly of water te comtinucusly
available, these scurces were investigated with scme care. While
there are watar wells in the two Towns, the cerclusicn Is that they

are not adeguats o the needs of th2 project (providizg water To the
surserias and Scr the domestic neads of resident technicians). It
i3 a0t thet wne2 water is not there, There zpsears Lo be no sigmificent
drawdown in she walls cf sither 3outilizit cor lMéderdra, sven when
the pumps are cparating’ at 1Y capaciity. Trhe bdosilansck Is tha
plimbing. For sxampls, 2t Médsrdra (the most meders of the <we
systems) ithe discherge of ths well Is a 2-inch rpipe. I the Dump
cperates at full capacity, it will <heoretically suppiy 40 =23 of

2l . aowever, that the well is badly sandes

weter per cday. The real
up (it was obviously ina
tion), and there is sem
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ely develcped at tke time of installa-
that it can sigrificarnily exceed ithe
éay.
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: The water wells cf the two tcwns do nct aprear
+o fluctuate with local conditions, This sppears ic Indicate that
the squifers ere not recharged by local infiitration, but supplied
by distant sources., If so, then it is entirely cossible, and even
highly probable, that very asbundant supplies cf water are available,
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Jastarn A is intendeld o procduce a near
approxization cf the tree and shrub spacing of 2 natural savarma
ani is inktanded s ve germinal to the creetion cof such a structure
in tae surrounding regicn, Accardingly, tke.specias diversity will
ve es greet as $ossible, The liwvizg fences, of ccurse, are zot
cparacteristic ¢ catural structures but are incorporete
ohieve maxim sand stadilization in the shortast vossibie time..

Same modest protection in the form of taller
trees will be positioned as an "outer deferse” of irhasbified ereas.
These windbreaxs, or shelter belts, will be designsted Pettera B
end are to incorporate species of trees that will rsach . eve~tual
neighots of 15 meters after 12-15 years. There will ve species
diversity ani inelnde trees of lesser reighis in & patierz ta
reduce wind Teiccities. These saelier belts are to be positiomed
in the direction of the Jcmizmmmt nor<h end east winds arnd sheuld
prevent a repié scoumulation of sand &t the northern and essterm
edges of lower plantirzs.

Pattern € will de planted in eress presectly
occupied by smell buildings, nuts acd/or tants. TRe area occupled
o7 these habitanits will be moken up into comparwments of appreximately
20 x 20 meters by planting rows cf hedges almg e.u "groperty” lines.
Within these iining facce ccmpa.r‘:.a:ts will te tei randomly
positioned tress and s'nrubs. Tt i3 estimsted <n=t cze “ree and
2 or 3 moderzialy-sized shrubs should achieve the desired objective.

Ammeax TIT irmpludes schematio diagrams o2 the
above patterns for plantings.

3outili=it

The sndangersd ares gt Boutiiimit wilt be
divided ints 13 =major cormpertments, Zech corparwent will Tte o~
tletely swrroumded by 2 lining Jence which wiil zavs cpenirngs ©o
permit peocple and zmizals tc move te thelr resijemces, IZepending
upen location, esch corrparwment will be plented with same appropriace

carbination of Patiterms 4 and C. The crea lazes between campartments
are designed to per—i: easy entrance to and exit from the town in
ell directicnd, and to give easy access to "centrzl” zart of the
town. As reszr as is possibls, thsse cpan lames are o fallew
existing patterns of trzffic, The sheiter belts are designed <o
protect the town from the domirant aorih and esst winds. Hm,
the old French administrative complex, of zistoricel interest, is
very exposed to the occasional strong westerly wizds. A.cc::rdi_.g_.l:r,

a shelter belt shnould be placed to mrovide some =2iditiome] protectiom
to that quarter. (See Ammex V.)



Th2 propesed pianting plan Jor Méderdra iisfars
in significant det2il from that of Boutilinmit, cxiefly bacause i%
elready has vegetation structures around i% whish can he adapted %o
tae purposes cf send stabiiizetion., The aress occupizd oy huts and
tents will be planted in Pattera C, as well as the area occupied oy
the almost random array of buildings and wallad compounds fexming
the northern end of town.

Existing reserve areas will be largely restored,
out with significent axtensions, and scme simplifications of outline,
Most or these aress are already ccoupiai by 2 gocd stand of Acacisa,

It only requires having the holes pacched with occasion slanting.
However, tha oli fences have been destroyed and in their stead, living
fances will Ye tlanted around their serimetars and <ha larger com-
Dartments subdiviied ty living cross-fences. The in=eps i3 45 fare
smaller comparnents whica will facili:ate management, Zlanting
These areas with shruos and grass should provids mere than adequase
protecticn for the entire Towm perimeter, a=xcept on the axtrene

north end, That and will be protected by 3 parallel shelter celts
(Pattern B) orierntad to intercept the deminant norsh wini, These
will ajequately zrotect the area occupiad by huts and +ents.
Additional shelier belts will alsc be placed in critical posisions
west of the town Lo provide additional protection from the occesisnal
very strong end demzzing west winds,

The huge ridge of active sand scutheast of
vléderdra, rescuires special treatment. While it i3 not vhreatening
the tcwn at tde =cmens, i% zivas premise of doing sc., Accordingly,
1T is proposed that 2 shelter vels (Fattern 3) ba Siaced Just tenind
(i.e., southeast) the cresent dune crest. This balt s=ould cause
<he dune crest tc =ove slowly southeast for serhaps 7% =, ard reduce

©s activiiy., AT some Suture time i% can then be stabilized +ith

5 cl

Dattern A vlantings,

. Supplemental Details: It is anticipated that
" the juvenile living fance plants wiil ze exiremely vulneradblz to

cats. They will have tc be protactad until ihey can sro=ect themselvas
y je 7 pe ’

and until the deople can be educated tc appracisss their value. The
censtruction of fences cut of thorny branches i3 ccmmon both at
Joutilimit and Méderdra. It is “herefare prorosed tne: 2 thorae
branch fence be construcsted rirst, aleong the aligments selectad
for the living fences. Tae juvenils living fence Dlants can then
be planted inside the thorn-branch fence. Such thorm-branch fences
iast fram 5-10 years, bty which time the living fence plaats will

be able to fend for.themselves, aven against goats, The same
Srocedure may also need to ve used for other critical places, such
es the shelter talis, :
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sugges*ts that many oF
well be ornamencals., r
transpiant, tut cars will n2ed
drought-resistans variet r
ornamentals are worthy o
forege value,

Hy .

) Atriplex spp. (Saltbush). This small woody
shrub provides excellent forage cn 2 year-round vasis. It is highly

drought resistant and should bpe used in interdune hollows and alcng
the lower dune area:z.

Jzintiz spp. (Pri:ldy pear). Various species

omliepr—————— - - - 4 .-
could ve introducsd to zupprliement zative foraze., They stread
quickly and in 3-1C y2ers snculd xmeasurably increaze <he availsdle
forage.

Acacie nilotica (L)Willd =2x¢ Del (A. Aradics).
("Brabul") ("Ardu") var, Adanscnii (Astringers). Tae plant is not
so complex 25 its ncmenclature, It Is 2z low busy tree end is
s2xcellent forage, Th2 vdark is 2lsc used for tanning lsather.

MNative grassas ars: now f:w and Jar between,
of perennial grasses natlve 1
3

iss

ced that suflficient s
e

n

though several sgec
Observed, It is
oursery-growsa tlan e
Under treseni srac essure thsre is no nztural
existing pilants z2re unadle to grow.

Wrile several Diants aavs t22n trotosed for
the living fances (noiably Zupncrbiz balsamifers;, <here are many
other tncrny eurhorbs (such as Zupzorsia siricalli ) ihat are
2gualliy or 2ven nore suisebla, A wide varisty of iatroduced and

native drought-resistant species willi be nursery groum o tess
their suitability, =2ni <¢ ensurs thai the best sgecies Zor thz

purposa is used,

o. Renge Managementi

nme establishament of a range mensgament TSrogranm
does not gresent the ready technical sclutions as dces sand dune
fixation. Beceause you are also not dealing wita a "Tix2d-ineplace”
populetion, it is 4ifficult to meintain 2 constant contact for
educating or persuvadi-g the populetion to adopt dractices which are
foreign to them. Svccessful implementation of a ranze xmanagement
orogram will reguire patiant persistence and a willingness to be
"educated" on the part of technicians regarding the practices of
herders in the 2rea and the authority/influence siructure of the
copulation.
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Jange menagement means tne ocptimal uss oF
Lha forage re ca without its degradaticn., This can include
ranagement L0 imrrove the resource where previous misuse has
resulted in 2 dazraded rangsland. This, then, reguires
comkrols be estanlished and aaforced for grazing infansity and
livestock distribusion whica, in “urm, will conirzsli tie smcuns

of plant maserial remcved frcom the soil, I addision, tkere should
te cecntrols relatiag ta the seascn as wall as the duration cf
grazing. Thus, contrsl of livestock mumbers, time (season) of
grazing and the Juration livestock grazing are essential to a range
management Yrogram.

n
[9]
F

Control may e attained thrcugh various means.
Distribuzion and time cf grazing may be conmirolled thrcugn lccatiza
ard management of water pcinis end Tlacement of ainaral supplemenzs,
Stocikdng rate ccnircl may de achiaved oy limiting the numbers cf
livestock usizg a given ares of ra-ge durirg a sgecilied perisd of
time., Thesa stociging rate conirols recuire derfined boundaries and
scme means of moriftering livesicck mcvaments acrcss those beoundaries,
Fences are the most affsctive Zelinsators of tcundaries arnd the hest
means of ccntrolling movement across them, It i3 recognized,
however, that fencing on 2 large scale is zot gractical, socialiy
or technicaily in Mauritania.

Despite the iifiicultizs, s
mzade to demonstrate that controls on the use of the renge are
efficacious. It is nored that, through visuwal, =i
tions, livestcck producers can yrocduce some dasic

nt orincizlss angd see i antags
managenent trizcizlss and see the adva
derived from c<heir azoplicaticn.

undarstandiag sf
<

u
lf;'.
B
B
o
m

To the scuth and east of Joutilimil ara
srparent areas of "gocod" rangs lands. These aress nave zot teex
explcited tecauss of a lack of water. As 3 part of tze rescurce
inrentory this area will De surveyad to cdefawrmine the magnitude oF
available range resources and whnick areas previde the zost promising
possibilities for develozment as grazing reserves. {See Anrex IT
for details of this inventory.)

Once the survay zas been ccapleted and the
most promising arsas identified, two specific sites will be chesen
as reserves, It is anticipated that the develorment of well
watering poirts will be reguired cn each reserve, These are
expected to be G-inch lined wells using sutmersitls pumps ané up <o
100 meters (33C feet) deep. As with the wells described previocusiy
for the nurseries, the drilling specificaticns will reguire adeguate
core samples and davrelomment to provide a reliable source of
information on the -availability of ground water in the regicn.
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an area Jjust b2causz It is the most favorable in farms o Jorase
availadility and scpegradhy. Th2 2onms2guences of The acssicon :F
establishing a Jorest reserva must te considerad Irom 2 sociclogical
standpoint as wall,

In decicing where the reservas will be
asteblished, the technicians will ve reguirved %o chserve patierns
of movement coi peopie and animels through She potaatial area., It
will have to be established by what rights ithese areas are usad
for grazing and who gives these rights. This will involve not
only talldng to the herders themselves, but consultations with
traditional and raligious leaders cf the localized populations.
Trese latter authority Jigures will be the ones wno can coniribute
vo0 the success or lailure of acceptance of proposed interventions
(see sccial analysis follcowing),

¢. Jetural Hevegetation and Refcorestation

The sand fixation and range managsment
activitias will be the major pilot interventions implamented under
this project. The Protection of Ileture Service, nowever, nas
expressed a desire for assistance in the menagsment/development of
forest reserves, In the immediate viciniiy of Méderdra the GIRY
has two establishad forest reserves -- itie Tine Tera Ford:t Classé
and the Perimetre de Rspbolsement de Mederdra, Cbservations af these
reserves showed relatively good stands of Acacia [Milotica, Growth
rotential for cther varieties such as Corminnora Africana exd
Acaciz Raddiana a2xists vased on comparatively gnod soil cornditions
and access to zround water to surport such Frewths,

Ecwaver, both sites nave existing rricr uss
rights. In tae Ferimeire Jde Retoisement sedentary farmers ars
activaly cwltivating £i2lds and nave teen since before +he French
coionizl autioritias esiablished the reforestatica gperimeter, In
the Tiné Yera classifisd foresi, there are several goverzmens
constructed wells which atiract enimels and tecple. The e uses

present both probliems and orvortunities. Troblems center arzuzd
viating new activitiss, in aress elready being used economically,

without disrupting the locel population. The cpgortunity is thet

precisely because there is an active population workirg the aresa,

demonstrations of conservation and management wiil bhe aighly visisla,

I% is very izperiant, therelors, 4o find en
aree where some demonstration areas can be develogped without local
dsruption. To esccemplish this will raguire a siwmilar xind =fF
"persistent patience” as is requir.i Sor <he renge mansgement
activities. The sreas should te zurveyed and thair hounderiss
defined egain, The lccal populatizn and its authoriiy figures shaculd
oe contlnually ccnsulted ca tre dymamics of the project ares's uses

s
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and develcp = racport whereby specific arsas Tor Troject activities
can be zutuelly agreed upcn., Such an agTroach woull orzvide for
zaximizing loc2l interest znd, meore izportantly, . acped for

B

cocperation and pariicipetion iz the ever imm ~ guesvicn of
access contral

Whils the above ectivities zre carries cut,
imformation from the resource imventory vn.J_.. hec.,...e availabls fer
Dlemning a lizised campeign of reforestation within +he reserye
arsas. These rlans should include activity alterratives faor “ree
planting, direct seeding, species mix aad tyres 5F comtrals needed,

It is hoped <hat the conirast between the
gealities of <he maneged arsas and tae urmsneaged cn.es beyond the
serimetars will inszire the local pepulasicn o0 ses Lhe benefits
o mAaragement, In order to influenca =he iccal Topulation o
e&opt conservaticn and mamagement, the methods used o astaplish
tbe protected areas should be such thas aey can be mainmtained oy
local people, even if at a low lavel, The zrotected areas will
wnclly maintain <3 *selves, end it Is hoved *hat new areas will :
ctlanted on a cortizmuing basis beyond tze first perimeters, Thes

activitias need t2 ineinde <he local Peopls whs can and —ust be
trained to carry them cut.

e
¥

gy

3, Training and Eduycation

Cne of the =mes: c*i‘.:’ needs To yrovide e
modicum of assurance that project octjectives will be met is traizing,
fermal and inforzmel, et all levels, Srom nigh officials <o the

lowliest encacdreur. Thougk educatica is "free" in Mauritania gn3
the govermment zars high subsidies far schelarshios. surpliss and

-7

otaer costs, it is zot prepered Lo nandls the education and training
z2eds I its sogulaticn in develorment oSfarts., 2asiz aducation
refcra ras jyel U2 overccme such basic problams as sketohy progranms
lack ¢ tesching materials and inadeguassiy irainsd teschers,

Zducetion in lemritaniz is organized Tormelily ani
men-fermelly. "Joneformel" educatiom, thes is cutside the offisial
govermment system, centers around the traditicnal Xoranic schools
requiring little infrastructure, Men =r wrmen teachers, resgected
<or their learning, but c:‘;e: wita 16 formml training, insitruct Srem
vhe Kceran and Jollcow traditioral methads ia teackhing, THe gorer—man+
recogrizes the izportance of the Koranie scaoals, providing
subsidies P.no. scaetizes suggests re:r::up..ng the schools in certain
areas so thav more students may benefit from teechers with diffaremt
strengths. ;‘:. a2l3> ancourages "'nc.-"" i._ the Jormal orimary school
sysvem tec perticipate in Koranic school sctivities to zelp toweris
=edernization,
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o the milieu oI formally organized zducation

there are the Madrasas, which integrats the French (or Westarz)
type curriculacdci: w Arabic gysteam. There are levels Ior besh
adelescents and adulis oifaring three genersl areas of studies:
Islamic law, philoscphy 2nd commentarias; Arab language (classizal);
and the sciences including mathematics, astronamy, ogptics, medicine

and history. All subjects may e nandled oy a single <eacher and
attendance and schedules may vary, depending on whether the school
is related to a permanent setilement or namacic =ncamrment.

The formsl, organized "classrocn" education in
Mauritania is generally along the lines of a French system.
Srimary education cover:s seven years lzading tc 2 Certilicat ie
Fin d'Ztudes Fordementalas (CFEF) or primary school certificaze.

The next level of acducazicn is the lowar secondary lavel which
l2ads to a 3revet 3d2s Ziudes de DPremier Cycle (3E.C) or lawer
secondary cartificata, Successiil completion cf tha recuiremenis
for the BEPC Dpermits 2 sfudent o5 2ompete for antrance to a
secondary school: Zcole Naticnzla d'Adminisitratizn (2 years),
Primery Teacher Training Collagz (3 ye2ars) or the Lycéde Jationais
(3 years). Successful campletion 2% *he lycéde can lsad %o
Baccalaurdat (BAC) or high school cartificaze which qualifies g
student for the Zccls Nationale d'Administration wishoub requiring
[-)

an entrance exam, ta
studies abroad,

Higher Teaciher Training Céllage or wmiversity

at T the CF=IT also permits

a student to ccmpete for further =ducation on the wrocatiosnal level
including mursing and aducation. Tk cral/technical
schocls turnm out sxillsd workers, secretariss, nursing aides,
bookkaepers, 2tc,, 23 well as agriculiurs/foresiry/lirestock
extensicn worksrs, .

Successul cemzl
-

ola lJavicnala 42 Formatizn ot de Vulzarisasicn
Ta

for training

2
Agricole (ZTVA), Z1oc

ower and midd;e-}eve_ acznicians in agriswliture (agroncmy), Jive-
stock and Sfores<ri, % 15 2 dasic tares year 3chzol with twe levels
of trziaing, For the Jirst lavel, situdents who Zave received tha
CFEF are giver aniry for Lwo years of ganeral course werk and one
year of "speciolized" training in gereral agriculiure or animal
husbandry. The graduatas of thiz zourse 27 study bacome lower-

level technicians in the 2gricuiture, forastry and livestock services.
The second level of training prapares midila-lavel fechnicians %o

work in generel agriculture, livestock rroductiorn, forestry and
egricultural cooperativas., To be accepted for this level cf iraining
a student must have completed the firss lsvel of treining and have

3 years field experience, or terminated secondary schcol studies

with a BEPC (3revet 3es Itudes ie Premier Cyclz), or lower secondaxry
certificate, and are able to pass an enirance axaxinaiion,

(6]
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‘The frame of refersnce for the treining activities
propocsed in This project is determined oy +hz broad sccre of the
project and the Mauritsnien Government. Training objectives are
ained at nmct only sducating goversmeni perscnnel in the technisel
aspects of resource management and conservation, but aise <o reaching ous
to educate the populetion to the reguirements and need far mARg So-
ment and comservation. The training activisties must recognize and
address, therefore, both cognitive and attitudinel aspects of
education.

J.S. Training

Training of resource nmensgement perscnnel.and
other higher level tecanicians will reguire trainirgs outside of
Meuritania, as tae country does not zave the institutions capabla
of providing the level of training necessary. Arid lands resource
management is a reccgnized specialty of U.3. universities, especially
in the West and Scutawest, The GIR recognizes this specialty and
the need for having trained Meuritanian rescurce management Dro-
fessionals, To satisfy (at least partially) this recuirement, the
project is providing two scholarships for training et a westerm U.S.
university. The scholarshic will be for arproximately five years
to cover 8 months of Inglisn language training, some basic subjects
as may be required, and four years in resource managepent (range,
watershed, forestry, etc.) leadinz +o a bachelor's degree. These
two participant {rainees will ve selected znd start heir training
within the first %-6 months of project izplementaticrn. They will
be-reguired to have reczived their Bacceleureats, jemonstreted
motivation fcr academic work and, though not necessarily reguired,
have had scme relevant ewperience vwhich demenstraiess a comitmant
to tuae progren,

.

@ nexy level of cogmitive trainimg will reguire
2«4 yesrs third-cowniry training in rasource oanagenent, ferestry
zenegexent, exvension and administretion.. Training for these skills
are availabie in Mauritania's neighboring countries of Mcroeco and
Senegal. It is the preference of the GIRM %o Zave ss =uch trainin
as is possidla, ard consistent with the recuirements of the Pro-
tecticn of llature Service, in third countries such es Morocco or
Senegeal.,

Institutions available and with relevant curricu’a
are the Institut Agronomisue et Veteriraire Hasser IT and the
Zcole HNationale Forestiere 3 Ingenisurs de 3alZ in Moroceo; <he
Institut MNatiornal d'Acronome, the tcole lationel des Cadres Ruraux,
tne zcole National
d'Horticultg;; ol
des raux et Tor?

e d'Economie Adoliigué, the ncole Nationale
. = L Semes 2O 6
Cambérére and the Zcole des Agents Technigues
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dorceco: The GIRM first prelerence is the
Ecols Nationals Tcorestisre a'Ingenisuws de Seid (LFI). Tais
school was estazlisped in 102 wita the assizsance o

S
FAQ. It offers a Leyeer course of study %o train e
zanagement of water and forests. The first year of st i
at the Institut Azonc_micue et Veterinaire Hassan IT (DY) for a
gounding in basic scizice subjects. The second year, and first
year at INFI, is for additional studies in basic science courses
and an introduction to the problems of rescurce management, The
third year (second at ENFI) includes experimental learning of
methods of resource menagement and conservation, Studies are
campleted in the fourth yeer with arrzlied methods of forest, water
end other resource conservation., Tais includes the students ieveloz-
ing and implementing a small rolact in foraest management/conversation,

The Hassan II Institute (TUAV) grants degrees
at the Bachelcr of Science and Master o2 Science lavels (Ingénieur
en Tecknologis and Ingéneiurs Agroncme respectively), Study for
the bachelor of sciznce equivalent degree commenczes with a first
vear of study cormen to all students taking advanced study in
agriculture, i.e., courses for a basic grounding - the sciances.
The second year concentrates on those disciplines basic to the
student's tecanical specialty (2groncmy, wocd technology, ete.).
Further study in the %achnicsl stecialty encompasses tae tkird yeer,
while the fourth year is devected to laberatory werk as well as
course work.

Master of science equivalens degree study is
cyeles which cover sizx sears., The Tirst cyelia
irsT Two yeers of study far the ingsnieur en
¢ seccnd oycls covars the next “wo years zni
2l agroncomy, basic sciences, natural resources,
isnces. The third gyels 2cnsists of two
yeers or specialized study either in Merceso or another country.
Specialization can e ‘= an; mumber cf areas including food
vechnclogy, agrizuliural aachinery, zlant Trotecticn, water and
forestry management, ete., The STudent, wpon complation of the six
yeers, mey prolorg his studies to produce a thesis to obtein a
doctorate in agroncmic sciences.

organized into
{5 the sane as

0

e ok

IS should be mentioned that ADD is supporting
the Hessan II Institute by financing a contract with the CUniversit,
of Minnesota %o provide six faculty members. This University cf
Minnesota Faculty focuses on the aress of scils .end plants and wiil
be resident until 1980 with the pcssibilityr of an extension of the
contract. ‘ _
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Senegal : Senegal offars several Institutions
which provide ozportunities for <rainmins relevens %o the prcisct.
The Zcele llaticna’s des Caijres Ruraux (ZICR) is located e 3anpey

3 X

outside Dakar. It y
program cnex o fiose with the baccaleureat, It nas been supp
aeinly by “AC since its founding n 1369,

L3
<
T3lns angenisurs jes fravaux iz a warsze yaer
oy

The Zcole National d'Sconomiz Apoliaqus (=rz=A),
located in Daker, trains middie-lsvel nanagers for rural develorment,
It accepts two categories of students: SOlpernent helding the
baccalaureat, and 20 percen: from the ranks of 2zerts technicues
(eguivalent to an agent technigue in Mauritaria) witn four yeers
of work experienze. Courses combina theory with practicsl work in
‘he field where students anaiyze Troblems a3 the wvillage or
arrondissement level, working closely with lecal dcrulation orgeniz-
ations, The school has Tive departmerts (college) of specialization:
Slanificaticn, Animation, Cocvération, Amenagement de Territoire,
and Statistigus.

Located in Cambérine, the Tnole Ia=icral
d'Horticulture &= Cambér ne, offars three lavels of study. The
iirst level leads iy either a certifisa- d'aptituée nrofessionellis
norticole or a brevet professioneiies norticols, 3Soth are twe year
prograps for those who have completed lower secondary studies,
There is & three-year course of study open to these who have sarmes
the Brevet d'etudss du opremier cvels (322C) or dipidme du fir
i'etudes mciren (3F=1). There is a'so = two=year course of stusy
for tzose nolding 2 baccalaurest. These courses oI study lead to
assigrment as technisien d'horsisulture ard techriciar supérie:
respectively,

The Zecls des dzents Techniszues ieg zaux at
Torats,at Zigiunchor, may e of szecial interest Jor zTihis orojest.
<% offers a ihree year study Trogram Ior those wWho have obtained a
227C and passed an sntrance axan,

The Institut Netional d'Sgroncme (TWA), is

Provaply not yei sufficierIly crganized for consideration under
this project, ihough it should rot be raled cub., Just recently

arganized, It offers courses of study in cren Precduction, irrigetion,
forestry and agricultural Slenning and mansgzement, Applicants =usz
have the baccalaurest and successilly ccmplete 2 Dreperatory/
prcvetionery first yesr. :

Ihe 2bove swrmary of institutisns is to Tresent
the possibilitias a2vailahls far third-country trainizz, It 131 ke
incumbent upca the CDO/ouakenott to work with ths ST in investigatin
and analyzing the mest eppropriete institutions to use -« after the
Prcject is oreved ang Tinding is availaple te aprroach specific
institutions, Training opporiutities at various lsvels are to be
Frovided by tne project for six grmy =ployees
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- A - a3 At
=L oUNTUrY Traindng:

-couniry Sraining reguiremens: will wtiliza tha
availabls rescurzss of zha Friposed projact, and diraw on the resources
of other on-gcing Srijects a5 they ars availaxla he other Sn-goin

1 ola ¢o

Srovide insights as <o ganeral reeds in
Meuritania and, vecausa zeny of the availebpls skills and disciplinss
ere releted o those of the Project provesed ferein, there couli
well be specific recormendations as to what spould be required ir
the line of training,

The responsivilisy for cccrdinasticn and 3develore
zent of training materials will rest with an extanzion ed caticn
Tecialist to be 2ssigriad fn tha Fresect., A zrirary fask will pa
tke develcopment 57 =maserials Ior uss Ty other project technicians
for "on-the-ion" sraining of lauritanian personmer., Trnese materiais
will provide a formalized mathod 37 reenforcing fiald work carriad

sut.

Since the G is concermes Witi the sprezi effec=
of training as a rrimar- scrralate of 2ffective zroject ix lementaticon
-\- . - P = - o ?
the importercs of sxtension gducation cannot be Qverempnasized, To
rezlize the pctan<ial of extensian sducaticz, reccmendations are
zade based on tas following:

(1) e foundation Suzgoriing extansion education

is thet it will u=ther its 52092 oy deing advanced by trained agents
to Deople in tihe Siaia, In effect, agents sot 23 trainars,

Sufficien atianiion, acwever, ofsen is not glvan Lo thas methodoleg:
of training, Tecus is on conternt, and the assumpticn is that Just

as the zontent is successil- given Lo the 2genw, the agent aan
Dass it on tc anotier, This assumpiion dees net follaw.

-

(2) Cevelomment of g 2ezacdology of tralning
2stablishes 2 grocess of learning that facilitates continuous learning
This develops, wi<hin the target scpwlaticn, <he =il

L ]

& de 4 b

=</ TO incorporate
_, "

rataer than 23

0il
Iaformation on an 3n-going basis as pert =f & orocess
en end which beccmes resistant <2 further izpact,

It is recommended, therefcre, taat a "Training of
Trairers Semira»" be cffered %o all zarticizarts in “he projecs
except those at 2igh management lsvals (i,e., resource Tanagers in
receint of universi<y degrees). This seminar should be cocrdizated
over a one-mont: periocd in a formal setting such as the school at
Kaedi, and offered to al1l trained perscnnel. The semi-or should be
conducted several +imes sver the life cf the Project, perhaps snce
each year to assurs adeguata coveragae,

It is also recommended “hat in-service training
be held at Kaedd whara feasible, Thuis aight serve to strengtien its
image as an institution with concrete relevence o development,
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3ased on the izportance = non-formal =2ducetion
ir reaching large muzters of the porulation, training o7 trainers
should be part of ili2 institutional capability ot Haedi, I+ i3
aecessary, therefore, that the extension aducation hava the abilit:r
to: (1) teach training of trainers -- concspts and cractices;
(2) develor currizuls ané curriculsr schivities ha: ere innovetive
end depend cz resources aveil ble in a given envircmment; (3) develcr
audic-visual materiels independent ¢f sophisticated technology thes
can be reproduced in enviromments with minimel resocurces.

L, Znvirormental Assessment

An Initiel Environmentel Zxsminatiom is attached

<o this peper as An-ex V and reccmmends a negative determinetion.

The project comcspt and design is 4o find and develsp technigues

end methods tzat will i=prove envircmmental coméitians. Ways wilZ
te sought, and interventicns ci & pilot experimen<al nature
implemented, %o rehabilitate aress which, due to overuse sgnd edvarse
clinatic conditicns, have exXperiernced severe and steady detericration
cf scils and vagetative covar,

fescurce nventory: The resource inventory i3 <o
De conducted to ccllzact dz2ta end used 2s +the basis far Slaqning
forest develorment ani raticnal avploitaticn, revegetation, and -
L)

conservaticon ani =ma;
Plers dev=loped

tions that will

)
1
-
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of renge rezources in Meuritenia,
ta will provide guidelines and regula-
cition to 2 conservatizn a2ifors.

(X}
lr: .’J
®

Trainins and Tducation: Training and educaticn
are signifizant parts of Ths project design, Their imflasnce on

“ne epvironment will be in the long serm, bui oaly imscfer as
mel will Ye adbl2 o Inszire and guids

treined and educatad perscr
.2 -

-
P ~ - -y - -
censervauicon and raticnal -isz o »esguvaoss,

{

eticn activities
ixtz Regicon

-
plats, Thay

ot
g;‘
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(3]

e ermined jeintly by the local pepulation ami “echmmisians.,
The r serves and residential plots will act as windbreeks and
promote soil conesicn to prevent ssni movement., The nurserias will
provile the necessary tlants needed Tor the devaiorment of these
Plots and reserves., It is heped that <he result of these efforts
will be to restrict the movement 27 zand a2nd remowe a threat to
dwellings, water sourcss and roads.
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Scme negative imzacts on- the socizl milieu can
te expectad as a result of n2cessary access conircl measures
(-enc*"’) nged ed for nurseries and reserrves. Thasse negative
inpacts, nowever, can e minimized, il not aveided, if groper

attanticn and de
implementation oF

4G H,y .

arance is zaid to the sccial structure zané
activities is "~gn*:art of sccial necessities,

. Range Maragement: Range menagement nas the
greatest potential for negative z2nvirommental impacts. This
intervention will directly affect 200 nectares around watering
points to be develoved and fenced, and less directly 20,000
nectares of grazing lands surrcunding those water points. The
danger of prcrmoting overgrazing ia always present when one )
develops wataring no‘uts. Again, however, paying absolute
attention to, wecriing through the sccial s-*"C°ur=s which contrel
the area and deferring develorment until understanding of necessary
controls is assursd will minimize the potential Jdanger., This

can be complemented by not having freestanding wells, dbut con-
trolled provision of water as is proposed.

Naturel Revegatation and Reforestation: This
is a relatively minor aspect of tke project and will impact on
the environment only insofar as some tree seedlings are to be
planted, an educaticn compaign conducted end necessary interaction
with the population will solicit scme reactions.
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B. Financial Analysis and Plan

The proposed project is primarily a technical .
assistance project with a series of pilot interventions
and a study. It is a non-revenue producing project with
the emphasis placed on establishing a data base through -
a resource survey, training, and education and the pilot.
activities. The project costs camn be considered as an
investment for the future with the return on the investment
to come at some time in the years to come. As experience
and knowledge are gained, other investments will be required
to show this return as project interventions are expanded
and replicated. '

1, Project Budget

The project budget calls for a total AID
contribution, including inflation and contingencies, of
$4,677.7. This is broken down as follows:

Table 1
AID Contribution (5000)

192 pm for Technical Assistance Staff $1,208.0
Resource Inventory (contract only) 1,100.0
Vehicles and Equipment 338.9
Commodities ' 561.7
Training and Education : 285.1
Construction and Well Drilling 315.0
*Qther 259.0

Sub-total 4 ,067.7
Inflation and Contingencies 618.0

Total AID Contribution 84,077.7

GIRM Contribution

The contribution of the GIRM has been calculated to reflect
salaries of GIRM personnel directly involved, contributed
labor of the local populations if payment were required at
going legal rates, land and water, and commodities including
a portion of POL products for project wvehicles.

*0Other--House rentals $234.0; chartered aircraft $25.0.
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Personnel and Labor

Personnel costs are calculated on the basis of the GIRM
national budget for personnel at the levels of education
and experience anticipated for the project. These range
from approximately $6,000 (equivalent) annually for a
service director to $1,500 (equivalent) annually for a forest
guard at the lowest or entrance level of the Protection of
Nature Service. Labor costs have been similarly calculated
based on actual figures of approximately $75 per month
equivalent for manual labor and $125 per month equivalent
for a supervising laborer, that is $900 and $1,500 per year
respectively,

Land.

Giving a monetary value to land is a difficult process in a
traditional non-market economy. In order to do so for this
project, it was estimated that the productive value of the
land would be if it were being cultivated in traditional
crops (millet, sorghum, etc.). Recognizing that the land is
marginal (though cultivated) the estimate has been purposely
conservative, Also, only that land which can readily be
identified with the project is included. Thus, 465 hectares
with an estimated value of $100 per hectare has been included
as a GIRM contribution.

Water

Water 1s a precious commodity in Mauritania. When it must

be bought, people pay a high price--0.5 UM (approximately

$0.01) per liter. The project will be using large quantities
of water in the nurseries to assure plant growth. The value

of this water has been calculated on the basis of having to
make a daily purchase of the required 790 gallons (3010 liters).
Since the state controls mineral and water rights to the land,
it has been included as a GIRM contribution.

Commodities

The GIRM will be providing two commodities--POL products and
tree and shrub seedlings. For POL, an agreement will be

worked out to ease the GIRM into the provision of that necessary
for the operation of vehicles. It will be worked out that the
GIRM will provide 40 percent of the POL. Tree and shrub
seedlings will be provided to the project from the government



Table 2

Summagry Cost Estimate and Financial Plan

(us $000)
SOURCE FX A{D L - GI?N' L TaTAL
USE
Techpical Assistapce| 1,208.0 90,0 ° 1,298,0
Contract services 1,100.0 144 .0 1,244.0
(Resource Inventery) : '
Vehicles & Equipment 338.9 338.9
Commadities 486,2 75.5 175.3 7137.0
Training 267.5 17.6 4.4 289,5
ggqgtsgggiggg& 315.0 315.0
Alrcraft cbarters‘ 25,0 25.0
Land 46,5 46.5
Water 55.0 55.0
Personnel & Labor 340.1 66.7 507,2 507.2
Contingency 169.8 33.4 _ 203.,2
TOTAL 3,910.5 767.2 788.4 5,466.1
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Table 3

Costing of Project Qutputs/Inputs

(US 3000)

Project #682-0205 Title: Mauritania Renewable Resources Management

Project Outputs
Project Inputs Survey Plan ~ TrainIng] Stabill-] Facili- TOTAL

' zation ties
AID Appropriated
Technical Assistance - 89.6 179.1 }522.4 701.6 1,492.7
Contract Services
(Resource Inventory)] 911.7 393.4 125.3 - - 1,430.4
Vehicles & Equip. 14.7 3.7 55.7 70.5 245.1 389.7
Conmodities 31.5 12,6 . 50.3 358.7 192.8 '645.9
Training - - 327.9 - - 327.9
Other ~ - 28.7 - - 28.7
Construction &
well drilling - - - 144.9 217.5 362.4
GIRM
Personnel & Labor 37.0 21.0 - 316.1 133.1 507.2
Water - - - 8.2 46.8 55.0
Commodities - - - 122.8 52.5 175.3
Land - - - 38.6 7.9 46.5
Training - - 4.4 - - 4.4
TOTAL 994.9 520.3 771.4 1,582.2 |1,597.3 5,466.1]




-53-

nursery at Rosso and through harvesting and inducing growth

of slips from the local vegetarion. The tree seedlings '

have an estimated value of $.30 each while harvested plant slips
are estimated at $.08 each.

Using the above, Table 2 outlines the total financial plan
for the project.

Table 3 is an estimated distribution of project input costs
to outputs. It should be pointed out that these distri-
butions are not precise in that one project output will
depend upon another. For a specific example, the sand dune
stabilization program depends upon successful growth of
seedlings in the nurseries. Thus, how much of nurseries'’
costs (facilities outputs) should be attributed to the
stabilization output?

Rural Developm2nt Budget

The authorized GIRM national budget for 1977 totals approxi-
mately 7.9 billion Ouguiyas (UM) or U.S. $175.8 million.

This is an increase of nearly UM 2.3 billiom (U.S. $50.9
million) over the budget of 1976, or nearly 41 percent., Of
that total, 40 percent, or $20.3 million can be directly
attributed to the national defense budget (or 427 and $21.4
million if the National Guard, part of the Ministry of Justice,
is included).

Before a recent governmental reorganization, the State
Ministry for Rural Advancement and its constituent ministries
(Rural Development, Hydraulics, and Construction) had an
authorized budget of UM 208.3 million $4.63 million). This
compares with the 1976 budget of UM 178.1 million $3.96
million) for an increase of 17 percent. As a percentage of
the national budget, however, a downward trend has continued
with the relevant rural development ministries controlling
only 2.6 percent as compared with 3.2 percent in 1976 and

3.4 percent in 1975.

Impact of Proposed Project on Rural Development Budget

1f the AID contribution to the proposed project were a
direct transfer of funds to the relevant rural development
ministries, it would have a tremendous impact. The proposad
AID project is slightly more than the combined budgets of
the three ministries. Add to this the proposed GIRM contri-
bution and the project budget amounts to approximately 118
percent of the combined budgets ($5.45 million versus $4.63
miliion). This is not a valid picture, however, as the
project is spread over five years and 65.3 percent of the
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AID contribution goes for contracted personnel and their
support ($3.04 million). An additional 3.9 percent goes
for vehicles, five of which will be used by the contract
personnel. Therefore, only 30.8 percent of the budgeted
AID costs can be directly attributed to '"development"
activities,

The Protection of Nature Service had an authorized budget

for 1977 of UM 37.6 million (835,900), an increase of UM

5.2 million ($115,500) over 1976. Of this amount, $515,400
equivalent was for personnel and labor costs. The proposed
project calls for a GIRM contribution of $788,400 equivalent
over five years. In analyzing this contribution, however,
one must separate in-kind contributions from required outlays
of money., It is estimated that 20 percent of the labor and
personnel costs will be donated by local populations reducing
the actual outlay.

The remaining paid positions are already budgeted and will
represent about 16 percent of the Service's budgeted
personnel costs annually. Other contributions are similarly
divided between in-kind (water, land plants, and school
facilities) and actual expenditures of funds (POL). 1It is
therefore estimated that $492,400 over five years will be
required for expenditure. This is well within the capacity
of the Protection of Nature Service to absorb as the major
cost (personnel) is already accounted for.

National Budget and Defense Expenditures

Because of the conflict in which Mauritania is engaged in
the northern part of the country, some special comment on
defense expenditures is required.

As previously stated, the 1977 GIRM budget is approximately
$175.8 million equivalent. Of this total, $56.8 million
goes for national defense and security. This represents 32.3
percent of the budget. 1In 1976 the expenditures were $34.8
million, or 27.9 percent. The $21.4 million increase in
defense expenditures is a 61 percent increase over 1976, and
42 percent of the national budget increase. Despite the
defense requirements due to the hostilities, the GIRM has
been attempting to maintain the actual level of services of
the governmental agencies. The authorized budgets, at a
minimum, are designed to keep up with inflation so that
services do not decline. The Govermnment has also been able
to service its international debt, and the level of other
donor investment (especially Arab countries) demonstrates

a confidence in the GIRM. Though there is little doubt that
defense requirements have an impact on the GIRM's available

resources for development purposes, the Government is not
unduly diverting resources and is maintaining its development
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program. The increased defense expenditures should have
minimal impact on the proposed project.

C. Social Analysis

The departments of Boutilimit and Mederdra in the
southwestern part of Mauritania are within the 6th administra-
tive region which includes a part of the coastal zone, and a
part of the Sahel zone of steppes and savanna grasslands
stretching in an east-west belt from Boutilimit to Nema.

As of January 1, 1977 the 6th region had an estimated
population of 121,460, The departments of Boutilimit,
Mederdra, and Rosso had estimated populations of 52,316;
38,971; and 33,470 respectively. These figures include
estimated populations of 6,585 for Boutilimit proper and
3,358 for Mederdra proper.

The ethnic composition of the population is bidane
and laratine Maure which will be discussed later in the
report. The language spoken is Hassanya Arabic.

Physical Environment

Sahel is the Arabic word for border or edge, meaning the
Sahara border, and in Mauritania is characterized by scrub
trees, rainy season grasses, stable and semi-stable sand
dunes and savanna grasslands. A portion of the Sahel belt,
about 50 kilometers wide at its narrowest, western points
and stretching east from Mederdra into eastern Mauritania
has the greatest concentration of acacia senegal and other
varieties of gum-producing trees wnich were the source of
economic contact between Maure traders and European traders
even before the colonial period. Gum exploitation among
the Maures will be discussed in more detail later since it
has direct relevance to projected innovation.

Rainfall in the Mauritanian Sahel ranges from an annual
minimum of 6 inches in the norto to a maximum of 17.8 inches
in Kankoosa in the southeast, beginning in early July and
ending in September.

The southernmost part of the Mauritanian Sahel is referred
to as the Chememma (Arabic) or waalo which is a narrow strip
of farm land extending ten to twenty miles north of the
Senegal River and is annually inundated. Rains beginning
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in Guinea in April, in May for Senegal, and in June for
Mali bring these annual floods. The River crests at 12
feet at Rosso by mid-October and inundates the entire
valley for a width of 15 to 20 miles, filling several lakes
and seasonal ponds. When the flood recedes from the bottom
lands, recession agriculture begins.

Rainfall in the Chememma ranges from 12 to 26 inches annually
beginning in June and ending in September,

These two ecological zones define and regulate the seasonal
subsistence activities of the populations in Boutilimit
and Mederdra and the total rhythm of live.

Clans: Corporate Structures and Socio-technical Interventiogg

A discussion of the social impact of any socio-technical
intervention in Boutilimit and Mederdra should begin with
some analysis of the socio-economic and political evolution
¢f Boutilimit and Mederdra which is simply the history of
the social process of founding clans, and especially that of
the Awhad 1/d'Ibiri Clan whose descendents play important
roles in the present Mauritanian Government (the President
of the Islamic Republic of Mauritania, Mocktar Ould Daedah,
is a descendent of the zawaya 2/ Awlad d'Ibiri); and the
Tachemcha Maraboutic Clain ConFederation in Mederdra,

It was possible to identify twelve clans 3/now existing in
Boutilimit:

Awlad d'Ibiri Baricalla
Taguenitt Tindkha

Awlad Daimane Ahl Etfagha Imigine
Dablekassane Deghzeibou
Latfagha Haiballa Baletine
Tagekanitt Deboussa

The most important clan among this group is the Awlad d'Tbiri
whose prominence in modern Mauritanian history is inextrically
interwoven with the life of Shaikh Sidiyya who belonged to

one of the zawaya lineages, the N'tishait, within the Awlag
d'Iberi, '

1/ Awlad 13 the Arabic plural for son; more specifically it

~ means "descendents of, e.g. the descendents of Ibiri:
Wuld is the singular form (Quld ia French).

2/ Zaway is the Arabic plural for tie pacifist noble branch of

T a clan (zawiya is the singular) as opposed to the warrior
noble branch, the hassanis; the people of the book (Ou'ran)
and the people of the sword.

3/ The names were confirmed with Monsieur Thiam, Bocar,

T Mauritanian Sociologist,
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Contrary to the social structure analyses in previous AID
documentation, Boutilimit has the above socio-economic

and political structure which existed long bafore colonialism,
and have evolved in such a way that the colonial structures
existing im Boutilimit pulled from within the traditional -
clan structures fcr admiaistrative personnel. This remains
the case with the present independent govermment. The
administrative and party structures found presently in
Boutilimit have their roots in the clan structure. This is
the same case for Mederdra im which the most powerful tradi-
tional structure is the Tachemcha, a confederation of maraboutic
clans composed of the following major clans:

Awlad Daiman Idiadfagha
Ahl Baricalla Tindkha
Ideikhoub

The role of administrative and rarty officials in project
implementation will be discussed later. It is important to
Sstress at this point that the basic orgamizational structures
through which the intervention should be chammeled is the
clan structures in the person of the chiief of each clan.

What will be required will be the assemblage of the head of
each clan. What will be required will be the assemblags of
the head of each clan, and especially Soulimam Wuld Shaikh
Sidiyya of the Awlad d'Iberi, who is currently an Ambassador-
at-large and former president of the Nationzl Assembly. (It
was pointed out during January 1978 interviews in Boutdilimit
that his decisions are final); Muhammed Lebib, head of the
Tachemcha of Mederdra, who has also held a civil service post;
and Muhammed Baba Wuld Ahmed Yourou of the Awlad Daimarm, who
is one .of the political party representatives for Mederdra..
Each of these men belongs to a zawaya lineage thus, for balance,
it is suggested that the elder Borena Moktar (he is the father
of the rrcently resigned Minister of Defense M'Bareck wuld
Bouna Msl'tar and also father of the current Mauritznian
Ambassado: to Spain) of the Awlad d'Ibiri, but frvw & hassani
lineage, be intimately incorporated in implementati<n debuts.
Each of these men could serve as advisars to the proiect
interveners concerning problem identificatiom amd solution,
obstacle identification, critical points. of cooperation,
implementation, feedback, goal attaimmenc measurement, and
evaluation. It is important to understand how the hassanis
and. zawaya heads have traditiomally made decisions. The
former, according to Monsieur Thiam, was recognized as a
temporal authority figure whose authority emanated from his
prerogatives to lead soldiers and to coglect.tributer but. his
authority was dependent upon the power invested in him by the
group of elders, jama'a, who eleacted him. He could not taka
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a unilateral decision or action--these rested with the jama'a.
Within the zawaya ultimate authority and power rests with
the head of the zawiya group. He can make the final decision
without a council of elders, though the decision is on behalf
of the unit.

It must be clearly understood that each clan is considered

a corporate unit holding territorial rights to identified
pastoral zones containing Acacia senegal or gum trees, wells, and
farm lands in the Chememma. The clan makes a corporate

decision based on what it considers in its best interests.

Thus, care should be exercised in discussing issues requiring

a corporate decision with a clan member or a clan head in
isolation of the corporate decision-making body.

Dune fixation, natural revegetation, forest management, and
ran%e management, even on a small scale and limited to a

small area, could be positively or ne%atively viewed, depending
on how the intervention will be '"sold"'. The intervention will
address itself directly to rainy season/dry season subsistence
activities, e.g. free movement of livestock, gum exploitation,
cutting of trees for charcoal fabrication etc., and could be
perceived as restricting an environment whose resources no
longer provide the possibilities for very much revenue since
the drought. Likewise, the intervention could be perceived

as the vehicle through which a new, however temporary, economic
strategy can be exploited--this relates specifically to project
monies which may be available to a person or persons requested
to patrol the activities. This person or persons should be
selected by the clan heads and the monies/wages will be viewed
as revenue belonging, in whatever portion, to the corporate
structure. This is strictly an empirical issue for which no
answer can be given until someone is on the ground. This

brief descriptive assessment can be further clarified by
lgoking briefly at the social structure and social organization
of a clan.

Social Structure and Social Organization

The model social structure of a clan in Boutilimit and

Mederdra is two major patrilineages--the hassanis and zawayas--
made up of separate lineages which oppose and complement

each other in their dependence, one upon the other, for physical
protection and spiritual security. These groups constitute

the noble warriors and noble priests. They are the patrons.
Directly under this group are the client or tributary groups
who survived because thev paid 'protection money' (it took

the form of produce, livestock, gum) to be able to go about
their daily lives. Those found farming in the path of hassani
raids had their land appropriated but were probably allowed to
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remain on the land as producers. They became incorporated
into the hassani-zawaya customs, language, etc. Below this
group were captives who were in a master-slave relationship
with the hassani-zawaya and at the bottom were the smiths
and praise-singers. : ' :

QOrigins and Settlement

The original inhabitants of Mauritania, referred to as the
Bafours, are believed to have been gradually pushed south -
from the eleventh century on by a wave of Berbers accompanying
Abu Bakr iba 'Umar, the Almoravil leader. Another wave of
peoples, who are believed to have been led by Hassan of
southern Morocco, came in around the end of the fourteenth
century and over the next 300 years flowed into the southern
regions of Mauritania where the earlier wave had long been

in residence. Somewhere around the sixteenth century, the
southwestern region of Mauritania was inhabited by two
important groups of hassanis who were the descendents of
Hassan. These groups were descended from two brothers,
Terroz and Barkanni wuld Haddaj, whose names were given to
the two geographical areas of Trarza and Brakna.

Internal Dynamics: Hassani and Zawavya

Probably because of their military superiority as warriors,
the hassani appropriated, when they were able to, 'protection
money' from the people they found in the area. According to
Stewart's account (1973:14) the appropriation of goods and
services by the hassanis finally erupted ia the late seven-
teenth century in a battle between the hassanis and zawaya

in which the latter was defeated, renounced arms and lived
thereafter by the Koran.

Haratine

Both groups had clients who were unable to trace their ancestry
to either of these groups and occupied the status of culti-
vators and herders who paid tributes cto the ruling groups.
'They are most often referred to as haratine. One interpre-
tation, received during a field trip in January 1978, is

‘that a steady trickling of sudanis from the southeast, mainly
‘Mali, installed themselves in villages in the southern regions
of Mauritania as cultivators and were sometimes referred to
‘as harase, an Arab word which means sower. It is probable
that those harase who became incorporated as clients in the
‘hassani/zawaya structures did so as a means of survival,
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Their incorporation did not necessarily mean that they were
enslaved, thus popular interpretations of haratine are often
confusin§ since on the one hand they refer to haratine as
"freed slaves" and on the other, as having paid a regular
tribute to their patrons. What seems likely is that those who
were most defenseless became important clients as producers--
they were the farmers, herders, and gum collectors--the
producing unit of the corporate structure. The collection of
gun was the responsibility of haratine families attached to
zawaya lineages.: When not collecting gum and herding livestock,
they farmed in the waalo or chememma.

There also seems to be a great deal of popular confusion
concerning the haratine Maure and the bidane Maure. The
popular reference for the former is 'black' Maure and for

the latter, 'white Maure'. These color appelations obfuscate
rather than clarify what is essentially an issue of class
affiliation, particularly since there are dark-skinned Maures
who are hassani or zawiya. Such a.spurious description should
be avoided if analysis is to attain any coherence and cross-
cultural comparative applicability,

Decisions concerning the marketing of gum rested with zawiya
patrons. According to Stewart (p. 120) '"there is no doubt
that the Awlad Ibiri participated in the gum trade, quite
probably on a large scale...buc unfortunately, little
information is available about details of the gum trade. No
records were kept by the trading authorities at Podor (where
the Awlad Ibiri traded their gum) of the specific tribes which
came to sell, they were only known as 'Marabouts'",

Gum production has maintained its importance in the Trarza.

During the January 1978 trip, it was possible to obtain some
Figures from the forestry post in Mederdra on production in

the Mederdra department since the drought:

December 1971-March 1972 . 69,000 kilos
January 1973-December 1973 116,900 kilos
January 1974-December 1974 22,615 kilos
January 1975-July 1975 91,300 kilos
December 1976-December 1977 15,900 kilos

The May 5, 1969 report of the post on gum production for the
December 1967-July 1968 season for the entire ccuntry was
4,961,844.5 kilos, with Mederdra alone reporting 63,200 kilos.
Though the statistics available were incomplete it seems likely
that the 1976-77 yield was very low due to the death of vast
numbers of Acacia senegal. It is also a possibility that the
relatively high yield for the 1973 season was due to abusive
exploitations by cutting which would have exacerbated the
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the already fragile existence of the trees due to the drought,
This probable abusive exploitation in 1973 was during the
height of the drought when livestock losses were alarmingly
high. Traditionally, it has been the zawaya who kept the
largest herds and controlled gum production. Revenue from

gum yields provided the cash for clothes, taxes, etc,, and

the means for investing in more livestock which was a source
and visible symbol of wealth. Greatly diminished livestock
herds have meant in many ways a decrease in wealth., A
probable economic strategy is increased abusive exploitation
of remaining Acaciasenegal. This would be viewed as a
rational strategy serving as a hedge against the sale of
animals from an already diminished herd, for ready cash.
Whether or not this is actually the case will have to be
ascertained on the ground. If it is indeed the case, then

a forest management intervention will be faced with the
obstacle of conflicting with what is perceived as a rational
economic strategy on the part of zawaya groups, Project
implementation would demand (a) an alteration or even cessation
of a traditional zawaya revenue earning activity, (b) deferred,
decreased, or no income/consumption; and (c) the creation of
new economic outlets which would maintain the patron-client

or zawiya-haratine relationship. Actually this is a positive
and is already taking place in the modern sector where
haratine are working as night watchmen, building guards,
messengers, etc. and continuing their zakat and rempetien tributes,

Slaves

The abide (sing. abde) falls outside the patron-client relation-
ship in terms of the model of the social structure, Their
status s considered iInferior to that of haratine, though they
may be assigned to work in the fields. The relationship here

is one of noblesse oblige rather than patron-client. The
enslavement of people in Mauritania was outlawed under colonial-
ism and many ''slaves' left definitively the "master-slave'
structural relationship, while others have remained attached

to the clans into which they were born. Their productive
functions in the unit seem to be whatever they are called upon
to do, Within this unit they are housed, clothed and fzd, ‘
but have no effective access to what is produced or allocated
by the corporate unit,

Smiths

At the bottom of the social structure model are the moualimine
(sing. moualem) or smiths which includes blacksmiths, silver-
smiths, and leathersmiths (women are leathersmiths and men

are blacksmiths and silversmiths) and the iguiou or griots
who are praise-singers. In the past, the function of the
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smiths was the production of war materials and the function
of the praise-singers was primarily the development and
maintenance of significant historical events among the hassani
and zawaya. Development and maintenance could, on occasion,
give way to gross fabrication if the griot felt inadequately
compensated for his performance. Smiths continue to do
traditional smithing--now mainly the production of traditional
agricultural tools, jewelry, and pipes. During the January
1978 field trip to Aleg the design team was introduced to a
group of smiths who have moved into the non-traditional
occupation of vegetable production in addition to continuing
with their smithing.

Boutilimit and Mederdra: Historical Development and Social-
technical lnterventions

The creation of Boutilimit is synonymous with the return of
Shaikh Sidiyya to the Trarza. Shaikh Sidiyya's ancestry is
bound up with the sixteenth century founding of the Awlad
d'Ibiri by Ibir, a marabout who was a descendent of Hassan,
the putative ancestor of hassani lineages who have been settled
in the Trarza and Brakna probably since the last part of the
seventeenth century., The warrior hassanis branched and
tradition relates that Ibir, his uncles, and his brothers
renounced the life of the sword and attached themselves to
the Tindkha, a maraboutic clan belonging to the clan confeder-
ation called the Tachemcha &4/ which still exist today at
Mederdra and Boutilimit. The Tindkha were probably Berber in
origin who traced their ancestry back to the followers of

the Almoravid leader, Abu Bakr ibu 'Umar.

The Tindkha was a strong lineage with long-standing residential
status and a reputation as people of the book ( u'ran) rather
than as people of the sword. By attaching themselves to the
zawiya Tindkha, Ibir and his uncles and brothers broke wiri

the military tradition of their hassani ancestry and became
zawiya, but of a lesser status than the Tindkha. According

to tradition, ancestors of the major Ibir lineages wexrz Ibir's
five sons, his three brothers, and three uncles., The Awlad
d'Ibiri was probably established in the last half of the
eighteenth century as a corporate entity. .

4/ During the field trip to Mederdra information was given
that the maraboutic clans of the Tachemcha are traditionally
~teachers of the Koran--not warriors--and that they directed
the sinking of almost all the wells in Mederdra since they
are also (at least before the drought) large herd owners who
considered the well a strategic resource.
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Technical intexrvention in Boutilimit has a precedent in the
dynamics of the relationship between the French and the
Awlad d'Ibiri in the person of Shaikh Sidiyya Baba. Because
previous intexventions and the reaction to them is important
to the project, this precedent is of direct relevance. We .

should first look briefly at the appearance of Shaikh Sidiyya
in the Awlad d'Ibiri. ’ _

It seems that the segment of the lineage into which Shaikh
Sidiyya was born, the N'tis'hait, had its origins in the
latter part of the eighteenth century. According to oral
tradition, Muhammed wuld Moham of the Tindkha, left the
Tindkha at the end of the seventeenth century due to internal
strife and joined the loose segmentary Ibir. N'tis'hait who
was a son of Muhammed wuld Moham, then married a daughter of
Mrabat Makka, second son of Ibir., Throughout this period the
small N'tishait group maintained affiliation with the Ibir |
lineages and based its integration and alliance into the

1 arger Ibir unit on marriage. By the time Shaikh Sidiyya

was born in 1775, the N'tishait had realized a fairly solid
integration into the Ibir lineages.

Shaikh Sidiyya's childhood was spent learning the required-
verses of the Koran. During his thirties, he left the Trarza
to continue his studies under well known marabouts and
travelled as far as Mali. After thirty-eight years of travelling
and studying he returned to the Trarza, became re-integrated
into his lineage, the N'tishait, then assembled together
representatives of each of the lineages within the Awlad
d'Ibiri, This took place in what was then an unoccupied valley,
not far from the waalo or Chememma, This valley was an area

in which rainy season herbage grew (it grew stalk-like and was
called tilimit) and where farm lands for the Awlad d'Ibiri

were staked out, This marked the beginning of the creation of
Boutiiimit and the sinking of the first well which is still in
.existence., The sinking of other wells under Shaikh Sidiyya's
directions had the effect of fixing lineages around a geogra-
:phical focal point. Each lineage of the Awlad d'Ibiri has its
own territory which includes its grazing, range, and forest
area, Five of the most important ones belonging to Boutilimit-
‘Mederdra clans also have ''good" wells, TheK are as follows:

(A) Ainissalama, which is approximately 11 kilometers north of
BoutIIimit has a deep well sunk by the government., It is
‘heavily populated due to the presence of the well and the
marabout who teaches and sexrves as a spiritual leader. (B)
Rabii, which is 5 or 6 kilometers outside Boutilimit and is
the "campement'' of Souliman wuld Shaikh Sidiyya (see page 4).

(C) Ahl Sidi Muhammed, which is about 20 kilometers from
BoutTlimit 1s the zone of the head of the Taguenitt (see page 3).
(D) Tignargue, which is about 15 kilometers from Boutilimit.
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(E) Zouer and Bousdeiere, which are on adjacent zones 15 to
20 kilometers off the paved road to Aleg to the northeast.
These two zones are the territory of the Awlad Daimane, a
miiabggtic clan belonging to the Tachemcha. The population is
sizeable.

The Awlad d'Ibiri's agricultural lands 5/are located in the
waalo and are as follows: (A) Ard-el-Bezoul, which is
approximately 1( kilometers long and 5 Kkilometers vwide
bordering the Senegal River opposite Podor. (B) LeEat and
Dzraa, which are adjoining strips approximately 1 ometers
from Podor.

Further research should be conducted in the area to determine
the exact location, clan name, wells (and their depths),
population and animal size, natural flora resources, sand

dune threats, etc. The exact locale of the intervention
vis-a-vis clan territories should not be made until all clan
chiefs for both hassani and zawaya have been assembled as

many times as necessary and fully briefed on the technical
aspects, money constraints, and possibilities for future
intervention spread. Full cooperation will, in all likelihood,
be forthcoming once the clan leaders understand benefits which
may accrue to them. Movement outside traditional structure:
to maximize the economic advantage has been done in the past,

57 These lands are most usually formed according to the
Tollowing contracts: (a) zakat (in French la dime) an Arabic
word connoting an Islamic tradition of giving I/10th of your
yield to charity. It has taken on a temporal relevance vis-a-vis
land, livestock, and gum exploitation with the zawiya marabout/
owner serving as intermediary for the collection of the charity.
The word has been changed in Pulaar to assakal with the same
interpretation and understanding. WhetRer one is a farmer,
herder, or trader, 1/10 of the yield goes to charity, This holds
true for haratine Maures; (b) Rempetien is a Pulaar word

meaning "farm" and "let us share". Rem is the imperative of
cultivate or farm and petien means 'Tet us share"., It is a
50-50 sharing between Eﬁe owner of the resources and the
producer. In French literature on Mauritania, the word is
metiage. This sharing 1s often done after the 1/10 has been
extracted; (c) an ancient form which is, supposedly, dis-
appearing is where the owner appropriates the entire yield

from his resource exploitation.
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An example is the relationship entered into with the French
by the Awlad d'Ibiri in the person of Shaikh Sidiyya Baba

to negotiate a peace with lineages or lineage segments

opposed to the French, in exchange for technical interventions
in Boutilimit., The influence of the N'tishait had been on

the upswing for many years under Shaikh Sidiyya and increased
as a result of the exchange made with the French. It is

ossible that participation in this project intervention ma
Ee motivated, in part, by a perceiveg increase in influence.
The result, for the Awlad d'Ibiri in entering negotiations
with the French, was the sinking of more wells under the
direction and financing of the French and the establishment
in Boutilimit of the French-Arabic madrasa or school which
came to be the educational center for Mauritanians from all
over the country. From this center they went on for further

training and then occupied positions in the government
ranging from minor civil servants to the presidency.

It seems that there were scme clans who did not wish to assume
any active involvement with the French during this period,
preferring rather, to go their traditionzl way. This, first of
all, needs to be verified orn the ground and, secondly, if itrue,
t?en addressed in terms of its meaning for project implementa-
tion. :

Up to this point the report has dealt with traditional existing
structures in Boutilimit and Mederdra and it is necessary :to
re-emphasize the primacy of recognizing these structures as

the ones through which the innovation should be channeled.

There are, .f course, the governmental and party structures
which ar2 .1so very important. As for the govermmental
structure, the recently installed prefect of Boutilimit worked
at some point in the past in the forestry service and conver-
sations with him reveiled a keen sensitivity to the gravity
of the environmental situation and the need for interventions
to address the situation. The prefect at Mederdra is also
recently installed coming from Atar. The clan affiliation

of neither is known for this report and may or may not be
important. Only an on-the-ground assessment can determine
the importance of this factor,

The chief of inspection for the forestry service is statianed
ir. Rosso and is theoretically equipped with transportation
and a budget to carry out his functions which include visits
to the forestry post in Mederdra and the one in Boutilimit
which is to be reestablished for this project. 1In fact, he
is not and operates on an inadequate budget, though he is
apparently of a '"noble" class. and studied at Boutilimit with

other who are of importance to modern-day Mauritania. The
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The service will obviously have to be strengthened in
terms of more adequate and effective transportation and
an increased operating budget.

During discussions and interviews it was forthcoming that

. the service has not enjoyed a popular reputation. It has
been seen, rather, as an agent of repression due to its
concern with the. cutting of trees for firewood, animal

. food, etc., which has been translated into fines and tongue
lashings against tl.e offender. The public image of the
-service should be changed which will require mass populari-
zation of the functions and duties of the service. Since it
is rare to find a home that does not have a transistor

radio this could be an effective means of communication of
environmental issues and, at the same time, create a new
image for the forestry service, Another seemingly excellent
avenue of communications and probably the most effective,
would be "campments" and a new residence grouping containing
a marabout who probably regularly receives hassani nobles,
haratine clients, smiths and griots in its capacity as
spiritual leader and teacher and temporal land owner.

Political party representatives in Boutilimit and Mederdra
tend to be members of important clzns such as Muhammed Baba
wuld Almed Yourou of the Awlad Daimane/Tachemeha., He is a
section party representative and in his double role as a
member of the modern political structure which in many
instances can he mapped onto the traditional political
structure, his role in project implementation will be
critical. This holds true for Souliman wuld Shaikh Sidiyya
of the Awlad d'Ibiri in Boutilimit.

In spite of what seem to be very conservative and traditionally
oriented clans, leaders have foreseen the importance of
exploiting revenue earning strategies in the modern sector
such as directing the procurement of jobs as night watchmen,
Janitors, chauffeurs, and messengers for harutine Maure
clients who formerly farmed, shepherded livestock or
collected gum. The patron-client relationship is maintained,
and, in all probability, so is the zakat and rempetien--it

has simply moved into a new sphere of operation. The extent
of this phenomenon is not known, but seems worth investigating
in terms of its mean! g for receptivity to monies/wages for
local-hire project personnel.

Findings and Recommendations

The most significant findings and recomm:ndations are as
follows:
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1, There does exist viable structures other than
the governmental administrative and political party
structures in Boutilimit and Mederdra. What is even more
significant is that the present administrative and political
structures have their base in the traditional clan
structures, especially the Awlad d'Ibiri clan..

2, Within the Awlad d'Ibiri and other clans of
Boutilimit and Mederdra can be found the (a) decision-
making, (b) communications, and (c¢) implementation centers
necessary for channeling intervention activities,

3. Government structures which have the same centers
mentioned above have always integrated into clan structures
concerning problem resolution.

4, Motivation for participation in the project seems
to be rooted in (a) the desire to preserve the physical
historical significance of Boutilimit by the most influential
clans whose existence is synonymous with the founding of’
Boutilimit, (b) a perceived increase in influence and status :
resulting from acting in the capacity of communications
and implementation agents for the intervention, aad (c¢)
though not definitely determined, it is highly likely that
monies which may be available through the projact for -
surveillance personnel will be of interest to ¢lan leaders.
Care should be exercised in explaining this aspect to clan
leaders. '

5. The historical character of the Awlad d'Ibiri in
terms of receptivity to interventions has a significant
precedent in the dynamics of the collaboration between them
and the French resulting in the sinking of more wells far
the clan and the establishment of the first French-Arab
educational center at Boutilimit,

6. Iatervention activitirs should succeed provided
serious attention is paid to the historical importance of the
inter-relationship between the evolvement of Boutilimit
and the growing influence of the Awlad d'Ibiri.

Intervention activities should be channeled through
the iitional clan decision-making, communications, and
implew ;ntation centers in coordination with those of the
Administration and the political party. There will be
several striking instances of overlap.
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J. Ecoromic Anelysis

This arnalysis relates <o thke series of pilot interventicns iz
reforestation, natural revegetation and generai resource management
and conservation. The soal of these iztervention is to preserve arzd
extend tze country's natural rescurce oase,

"1l. The Renewable Resource Sase -~ Structure and Problems

The eccnomic analysis is concerned with those kinds of natural
resources that raiataia their productivity over tire -- the renewable
resource base of the country. Renewable natural resources migat be
comrared to capival assets that nave perpetual lives, [latural resources,
like any capital asset, provide a stream of izcome over time, ard :n
present value of a raturszl resource represents the sum of its discournsed
Tuture earnings. The feature that distingulsnes all natural resources
from capital assets is the relative inelasticity of supply to chnanges
ia price, For analytical purposes there ray te a distinction vetween
"renewaple" and zonrenewable resources (or "wasting" resources, i.e.
those used up in the process of prcduction), iz the real world tails
distinction between renewable and nonrenewable resources is not so siarp.
For example, where a renewable resource may take up to a gemeratioa to
regenerate itself, it takes on the characteristic of an exausvitle
resource, similar to extractive resources, suca as mirerals,

The renewatle resource vase of tnhe Mauritanian economy irzcludes
the country's forests, srasslands, and arable soil. In Mauritania, as
in all the Sarel countries, the renewable resource vase i3 extrenely
small in relation to the country's seosraphic exparse ani consumable zeeds
of the population as well as production reguirements., 7The country's
geograpnlc and climrtic situation imposes a limitation ca the scale of
the zenewable resource tase. The recent prolonged drought furthar dimi-
nished its scale. Zut, the critical factors affectinz the rerewal ra-
source estate are the demands imposecd bty the tasic cuniumption reguirserentcs
of the population, ard the demands of the economic actirities employing
these production factors., The exploivation of renewatle ratural rssources
tends to carry hizh social opportunity costs. These social costs --
covering various kinds of envirozmental opportunity costs -- nave tended
to te greater thar the private costs facing individual users of resources.
From this standpoiat, pri-ate users tenefit at the extense of society
as a wkole, To the extent that the renewadle resources tase is regarded
as a public zcod, (i.e2., use is ecually cpea To all), negative consumpticn
externalities may result Irom excessive use oy izdiriduals or groups
within a society.

Consumers meaximize uzilicty iZ they are free to make tueir
consump=ion decisions in line wita individual preferences. Ycwever, if
tee welfare of other members in a soclety is affected oy these cnoices,
these preferences are said to te "extermal effects”., Where suca condi-
tions exist, anew social-political decisions may be called for in order to
zodify consumption behavior and to minimize the negative welfare effects
on soclety as a whole, The nezative external effects underly the
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the suggestion for "fencing," or the rrotection of land, in order
To limit excessive explcitation or rangeland, for example, oy
cattle producers,

&. Zcoromic Siznifiance of Renewmble Resource: Foresis

Hext to agriculture, the forest estate is the secpnd
most irportant sector from the standpoint of develomment priorities.
The condition and scale of the fcrest estate in any Airican IDC have
far-reaching implications. This resource plays a pivotal role in
temms of its potential ceniribution to such macro-econcmic variables
as income, employment and foreign exchange. Output zenerated by the
forest estate Iigures heavily in the present consurption vatierzs of
tte subsistence sector as well as urban, income-earning consumers.,

It serves also as an intermediate good in the production of zZoods

ané services. It fcllows then that for those countries which have
lizited forest arees, sroper forest rescurce managerent is imperative,
Misuse and lack of maragement and planning not only have bad environ-
meutal implications, dut nesatively afect employment cpporturities,
rural welfare, ard limit a relieble supply of forest products at rea-
sonable rrices to low-income householés.,

Table I shows the estimated distribution, by sector
of origin, of output ia Mauritania's traditional sector. In 1976 the
forestry sector accourted for approximately 2% of total output in <iae
traditional sector. The greater zrosoriion of this output rerreseats
gun arabic production and forest fuel, either in +the form of fire-
wood or wood coavertsd into charcoal., Most cther forest products
must be impcrted. Ceonstruction wood imports were valued at 67.0
zillion UM {C.I.7,.) in 1976. Vnile its size is szall relative to tae
total, its izzacst on the rural eccrcmy in terms of employment, mone-
tizaticn and inccme are greater then its weizht in the total distri-
bution of outpus indizates, Forest stroduct preduction is laktor izten-
sive, so that its employmens sctertiel is siznificent, Moreover, its
outout provides & source of cash earnings to the rural zopulation
since the major proportion of output enters the zcnetized sector: ¢f
The economy. Norest fuel isa critical product for tae Mauritanian
economy and oze of ixzmeciate concera tc forest-related sroducts.

In this specific instence, the »roject deals with micro-pilot inter-
ventions, but the cbjective is to indicete aow this relates to larger
issues of forestry in develovment, and to identify issues ir firewoocd
econcmics.
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Taple I

Zstirated Gross Tomestic Freduct in the Traditional
Sector at Jurrent Srices, 1973 - 1976 (estimated)

(UM millions)

1973 . 197k 1375 1376 (est.)
Total traditicmal

sector output 2,90k 4,582 4,582 5,176
Livestock ' 1,529 3,220 3,7l8 3,977 (77%)
Asriculture 236 L21 361 254 (5%)
Fisaing e 833 628 . 750 (14%)
Forestry ~ 47 67 83 . 98 (2‘,’-:;
Handicrafts 21 iy 52 7 (1%

Source: IF, Mauritania: Recent Sccrncmic Develorments
\Yay, 1977)

b. The Energy Reguirement

In Mauritania, as for other African countries, Zuelwood
i5 a major erergy source, The rural sector dsmand for fuelwood is
darived from a multiplicity of enersy needs including food preparation,
heating, blacksmithing, grain drying, ete., Since it 1s 2 subsistence
compodity, the ccnsumption demand for fuelwecod is assumed to increase
at the same rate as the rate of populaticn increeses (the Sanel-wide
FAO estimate of average aanual firewcod ccnsumstior is 0.8 m3 jer in-
habitant, The equivalent weight in kilograms of charcoal is 150kg.)

The consumption éerand for fuel is met by both commercial and aon-cermer-
clal sources, At the villags level, firewocod for tae mejor jurrzoses cf
cookisz and drying zreia may ve sathered directly Irom the nearest aval-
lable source, 3ut frequeatiy, especlally in wood-scarce areas, charccol
is purchaged.

. For bota the rural and urban houshold, fuel is an imgor-
tant budget item. In the cise of low-income housenolds, it zrobably
ranks Jjust telow expenditures ocn food. & rowgn judgment is that as
much as 20% of low-income housenold purchases may s0 to fuel, OF the
oil-based cnergy sources, xerosene for lightiag surzoses is a widely
used home fuel among the low-inccme tcpuleticn, Alternative fuels,
such as gas for food preparation are limited to upper-inceme urban
households, charcoal is the mein Zorm of energy for low and middle-

. income urtan households, for purcoses of ccoking, heating, ironing,
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The preference for chercoal stems fram reasons of its price relative
to other forms of domestic energy sources, and to the aousehold's need
for an assured fuel supply.

¢. The Production of Fuelw.ud

The domestic charccal industry is made up of a falrly
lurge nunber of small producers in the area of the Senegal River Valley,
There is some importation of charcoal, with extensive unofficial
trade in cnarcoal which escape reported statistics., An average
annual figure of about 25,000 MT has been cited. ‘ -

Since the basic input, wood, is subject to free ex-
ploitation, the major production costs are wages paid to labor for
harvesting, burninz and bagging operations, Other major outlays in-
clude the cost of packasing material and transport. Charcoal has a
sufficiently tigh value per unit of weight so that it is transported
over fairly long distances to the wood deficit reglions north and east.
Charcoal is one of a group of basic cammodities that is subject to
regulated prices, (Cificial prices are set for all mejor consumer
purchases iacluding rice, suger, tea, ) The retail price is currently
fixed at 6 UM per kilogram. TFixed reteil prices mean that producer
returns as well as marketing margins are held within certain maximum
limits so that short-run changes in supply and demand 4o not immedia-
tely show up in changes to market prices.

However, over the longer term, if changes should occur
in underlyinz supply and demand conditions, & revision will have to ve
made in official prices to reflect such developments, When it is ne-
cessary to increese the vrices of basic commecdities that figure neavily
in the consumpticn patteras of low-inccme zrours, this leads to changes
in the relative distritutior of income; low-income srcups tend to
become worse off as a result of such price increases, This resulit
would occur in circumstances where & dwindling area under forests
leads to reduced sroduction of forest fuel,

2. Social Costs of Fuelweod Production

Although for the fcreseable future, the use of altermative
enercy sources is limited, it is widely recognized that the production
of fuelwood imposes high socizl costs on eny Sahel country., The ii-

- mitation imposed on chcice of enerzy sources by their stage of devalcp-
ment and income levels means that conservetion, rigorous manasgement,
education of the pcpulation on the impact of fore=siry resources on
their own material welfare, must be used as methods to co unteract

the social costs.
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These social costs relate to eguity and efficiency in foressry
rescurce use ovar & period of time. First is the environmental issue,
A resource may have a velue in addition to its outzut, and tais value
may oe realizable only if it is not exploited. Secondly, woodland in
drier areas can take on the »roperty of an exhaustible resource. Cace
destroyed, the veriod of time for regeneration can be so long that
exploitation gives. rise to "user costs", which represent the foregcne
value of future output. Closely related to this is the concepts of
irreversibility of damage to the original soit and biological environ-
ment: & point may be reached where the restoratiocr of an area after
severe depletion of its forest may not be technically feasible.

The cost of chercoal in terms of the amount of wood consuned
in production is hisgh, An estimate prepared in connection with the
CILSS forestry project proposals. suggests that one ton of wood is

- required to produce 25C kg of charcoal (Forestry engineers often
point out the aiszh cost of converting firewood to charceal. The aigh
L:1 ratio is partially offset, however, by the easimr and lower costs
of transporting charccal, and its longer burning veriod,) This implies
that the production of fuelwcod has a high opportunity cost in terms
of resource use. In a meaningful sense forest production cemﬁbtes
with agricultural produciior if it occupies tracts of fertile land
that would otherwise be allocated to agricultural output., Table 2
shows FAQ estimates of the demand for firewocod and new hectaraze
required 1o e drough- under production in Mauritania over coming
years, The hectaraze estimates to fullfill urban dexand suggests
that better soils will ve brousght under tree production, This may
well involve withdrawing land from agricultural uses and reallocating
it to forest production. Given the large variation ylelds as a funpc-
Tion of soil gquality, a choice will have to be made between exzanding
the hectarage. alliocated to Jorest troduction or recducing hectarage
out using more valuable land for forest production,

Table 2

Istimates cf Firewood and Reforestation Demands, Iwenty year Ssriod
, 1570-1950

New Hectarage Required, 1980 to 1990
(in thousaads of cubic meters
and ir thousands of hectares)

Year : Urban Demand Rural Demand Yew Hectarazes
L. - . Required l{
1970 89 636 e e-

1980 176 g22 14,6 to L4
1990 . 264 1,008 22 to &6

1/ These estimates assume thet land is brought under cultivation

only to satisfy urban demand and that rural demend can be supplied
through natural growth., The range of nectarsge required is based

on assumpticns of quality soil with 1223 per hectare yields.

Source: TFAQ, Report on 3asic Needs of the Sanel, 1976.
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3. Cozservetion Zfforts

Conservation efforts should be viewed asainst the longer
background of the distinctive features of zeogravhy, population dis-
tribution, and changes taking place ir the economic activities cf the
popula.tion. It is these factors, together with the investiment of
capital in infrastructure in the rural sector, that places tuis inber-
venticn in the context of a strategy of development nlanning. The

_first group of factors concerns the structure of population settlement,
its geograpunic dispersion, the isclation of towns and settlements,

and regional isolation., It concerns changes in modes of living, set
in motion since the drought, that are affecting the geographic dis-
tribution of the populaticn., The second factor relates. to the Dreser-
vation of investment iz zublic overhead in the area,

Although kpown, it is izvortant to resview Mauritania's
geographic situation, for this crucial factor stronzly influence jevelop-
ment planning sccpe and content. The northerm half of the country's
total surface is pure Sahera, Iz the center, there is a belt of sit-
sabara, whiis the scuth cansists of sazeliar-type rforest ‘and grassland.
Close to 80% of Mauritania's total topulation, and almost all of its
traditional agricultural pozulation, are concentrated cm a belt of
lard 50 to 150 miles wide along the southern border. This area
accounts for less then 157 of total land surface. While traditionel
econcmic life is heavily concentrated in tlie south, the country's
cepital and mwoderan eccncmy are located in the north, Nouakehoti is
isolated fram the south epd lies 120 miles in the livestock zone.
Mining and fisking enclaves of Akjcukt, Nouahdidbou and Zouerate .are
located much fartner north of lovakchott, in middle of the desert.

Tke choice of capital locetion wes mede so as to provide a link bet-
weer these two areas,

Its Zeography, isciation of the pozulaticn, as well as
its major a.ctint:es , Are aeavy disadvertases to rauritania's develope
ment in terms of transpor:, comruricstion, exchange of goods and ser-
-vrices, and provisicn of social services, nealth and education, At
the same time, {the jensity of the rorulation relative to arable laxnd
in the southerz region impcses & different set of oprovlenms,

Development planring ir lauritenie necessarily involves
plans for the creation and expansion of towns for settled populations.
Devd.o:.:me.nt implies thaet peoples come lass to live in isolated, yhif+-
ing, self-sufficient units. The adninisirative, economic, and social
advantages (in toe form of services) provided by towns will be increa-
singly sougnt as ncmadism dimishes and sedentarization occurs. The
drought experience of the 70' s has alreedy contributed to 'this process.
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Administrative centers such as Boutiliri®: ani ilederdra are
examples of settlements whose Topulations nave srown as a rasuls of
the sedenterization of aomads., Their importance steras rrom adminise
tration and sonial services provides to reoples in relatizely isolated
‘reglons, Schools, dispensaries, administrative facilities and public
- “utilities represent -substantial invesiments .of public capital where
‘“such facilities ars found with great infrequency, The replacement
. costs of these assets in the event of total envircmmental degradaticn
' would be unacceptably high, It is wothwhile, therefore, to establish
conservation efforts in such areas to protect the environment and Teduce,
if not remove, the threat to these investments,
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PART IV. IMPLEMENTATION ARRANGEMENTS

Implementatioa of the various project components will be
carried out by contractors. Because of the lack of administra-
tive capability within the Ministry for Rural Development,
the necessary contracts will be with USAID. These contracts,
to the extent practicable, will be by competitive selection
procedures and procured from the United States. It is,
however, anticipated that construction contracting for housing
and the nurseries at Boutilimit and Mederdra will be with a
local contractor. The cost of these contracts will be too

low to either interest American firms or make it worthwhile
and profitable to cover mobilization costs. Procurement of
commodities should be through a commodity procurement agent.
It is recommended that the Afro-American Purchasing Center
(AAPC) be queried as to its interest and ability to provide
these services and at what cost.

A. Analysis of the GIRM and AID Administrative
Arrangements

1. Government of the Islamic Republic of Mauritania

The implementing agency for this project will
‘be the Directorate for Agro-Pastoral Protection and Manage-
ment, Protection of Nature Service. The directorate had 189
budgeted positions for 1977, of which 68 were professional
or semi-professional. These latter positions included seven
‘senior level engineers (B.S. or M.S. degrees), five junior
level engineers (three years beyond the secondary BEPC at
Bambey, Senegal or Banco, Ivory Coast) who were chef de 1’
inspection, 20 project controllers (three years beyond the
BEPC at Kaedi) and 36 resource monitors (technical agents
with three years vocational at Kaedi beyond the primary
school certificate). The rest of the staff consisted of 54
-forest guards and secretaries, chauffeurs, building guards,
laborers and mechanics.

Participant trainees for the project will be
drawn from the above staff plus some additionzl which the
GIRM will be required .to recruit, They wil’ be assigned
to the Protection of Nature Service to extend its national
and regional coverage. . : .

The Protection of Nature Service is the laxrgest .
division of the Directorate and will be the most concerned with
the project through its forestry service. The Service is
administratively divided into four "Inspections' or regional

headquarters. The four Inspections cover the countrv's 13
regions as follows: '
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First Inspection, Nema: Regions 1, 2 and 3
Second Inspection, Kaedi: Regions &4 and 10
.Third Inspection, Rosso: Regions 5, 6, 9 and 11
Fourth Inspection, 2tar: Regions 7, 8, 12 and 13

Each inspection contains several cantounements which, in
turn, are divided into posts. Most political regions are
covered by one cantounement, with posts covering a prefecture.

' The Resource Inventory team will work out of,
and be responsible to the offices of the Directorate for
Agro-Pastoral Protection and Management in Nouakchott.

The Directorate will assign laborers and mechanics,

Participant trainees for the project will be
drawn from the above staff plus some additional which the
GIRM will be required to recruit. They will be assigned
to the Protection of Nature Service to extend its regional
coveragé of the country.

The Protection of Nature Service is the largest
division of the Directorate and will be the most concernmed
with the project through its forestry service. The Service
1 s administratively divided into four "Inspections"or
regional headquarters. These are located at Atar in the
North, Nema in the southeast, Kaedi in the south, and Rosso
in the southwest.

The Resource Inventory team will work out of the
offices of the Directorate for Agro-Pastoral Protection and
Management in Nouakchott. The Directorate will assign
counterpart personnel to the team as well as have the responsi-
bility for coordinating with other ministries as required.

Pilot project interventions will take place and
be directly responsible to the Protection of Nature counterpart
personnel to the team as well as have responsibility for
coordinating with other ministries as required.

Pilot project interventions will take place in and
be directly responsible to the Protection of Nature Service
Inspection 3, located in Rosso. Physically, the activities
will take place in the Prefectures of Mederdra and Bautilimit.
The Chef de 1'Inspection for Inspection 3 will be the immediate
GIRM contact and have supervisory responsibility for GIRM
assigned personnel.
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The Protection of Nature Service Post at :
Mederdra currently has three persons assigned to it--two
resource monitors and one :forest guard. It -will be
necessary for the Service .to augment this staff by 2-3
others. The post at Boutilimit was closed due :to lack . of
activities., The Service has agreed to reopen the post.and
it will require at least four persons.

. In order that he is able to carry.out his
necessary duties and supervision of the project, the Chef
giml Inspection will have a project vehicle assigned tp

Other GIRM personnel who will be actively
concerned with the project will be the ricfects of Medardia
and Boutilimit and their staffs., It is anticipated that they
will -play a coordinating and legitimizing role. In addition
local political, religious and traditional leaders :and
authorit flgures 'will play an important role (see Social
Analysisg Their support for legitimizing project inter-
ventions ‘to a conservative‘traditional society will be
Amperative, : . '

The activities of the proposed project ultimately
-extends over -the autheorities of several ministries. To
assure coordination of -efforts and priorities of :actiom,
periodic reports will be given to the inter-ministerial’
committee for .the Protection and Conservation of Nature.
This committee was activated by decree of President OQuld
‘Daddah on February 28, 1977, It consists of the following:

‘President: The Minister charged with the Protection
ature or his delegate;

Vice-President: The Minister of Plan or his delegate;

Secretary General: The Director of the Directorate
for Agro-Pastoral Protection and Management.

Members :include the directors for livestock, agriculture,
hydraulics, rural engineering, registries and Stamps, tourism,
culture, fish .mines and geology and the director of budgets
.and accounts.

The .committee is required'to-meet at least two
times -:annually and have established a permanent executive
committee of four members. .
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2. Agency for International Deve lopment

- Anticipating a general build-up of the AID
staff capabilities in Mauritania, the CDO/Nouakchott will be
assigning a project manager to the Renewable Resouvrces
Projoct. The project manager will have the overall responsi-
bility for monitoring and evaluating project progress and

the smooth flow of necessary paperwork. This person will

be the contact point for contracted project technicians with
AID, and the liaison between the contract teams and higher
Ministry officials other than those with whom they have

daily contact. The absence of this person designated as
yproject manager will put a serious strain on the already
overburdened staff of the Country Development Office,

. The CDO will be required to carry out several
activities in preparation for the arrival of project
contractors upon signing of the pProject agreement. The
first of these will be to arrange housing for project
personnel. This will require construction of three houses,
one each definitely at Boutilimit and Mederdra, and the
third dependent upon the location chosen for range management
activities. The construction of the houses at Boutilimit
and Mederdra will be carried out by a local contractor.

They will be constructed of soil-cement blocks with cement
plaster and be of Mauritanian design. While austere, they
will provide adequaze standards of safety and comfort.

Each house will have twg bedrooms, a living/dining area,
storage and laundry rooms, kitchen and bath. They will be
surrounded by a block wall for protection against drifting
sand, Cost estimates for construction have been given in
Nouakchott at $40,000 equivalent. It will be necessary to
install water storage, a septic tank, and a 15 kw generator
at each house, in addition to normal furnishings. These
items are estimated at an additional $25,000., Contact with
USAID/Nouakchott will be maintained by single sideband radio
on a frequency already established under the Integrated
Rural Development Project at Selibaby., Nine houses will be
required for rental in Nouakchott. One of these will be
for the ftive iEEf“IIEE“Gf‘tﬁé"hggiegtniﬁﬂ;thg;gﬁhefi“fai‘one
year eaTh,—TieCDO mdy consider rental of one additional -

. large house for use by short-term consultants (less than 12
months) who will be unaccompanied by their families.

It is anticipated that, because of the difficult
material circumstances undar which the project team will be
required to live, they will have access to WACASC facilities.
It is therefore requested that AID/W issue the appropriate
approvals as was done for the Integrated Rural Development
Project.
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Because of the long lead-time required for
certain items, as soon as is practicable after project
authorization and the signing of the project agreement, the
CNO will initiate the procurement of vehicles and other
necessary equipment and commodities, 'Other items will be
ordered as required and recommended by the project team.

3. Project Implementation Teams

Project implementation will be contracted to
United States firms. Twc contracts are contemplated.
The first will be for the resource inventory which will
include aerial photeczraphy, development of photo mosaics,
photo interpretation, satellite imagery interpretation
and a '"'ground-truth' survey. The contractor will also be
responsible for training Mauritanian counterparts in
satellite imagery and photo interpretation. The contractor
for the resource inventory will be chosen by competitive
selection procedures in the United States. Advertisement
for interested companies will be in the Commerce Business
Daily and through AID's Small Business Office. While the
contract will be directly with AID, it is proposed that
GIRM officials take part in the evaluation and selection
of the firm. : .

The second project implementation contract will
be for carrying out the pilot interventions in the 6th -
Region around Boutilimit and Mederdra, and conducting the
in-country training activities and identifying U.S. and
third-country participant trainees. The CDO will be
responsible for the processing of these participants once
chosen. This contract will call for four persons for 48
project months each. Advertisements for proposals will
again be in the Commerce Business Daily and througn the
AID Small Business Office. The same procedures for evalua-
tion and selection as above are recommended. Position
descriptions aire summarized as follows: ‘

Arid lands Resource Managef/Chief of Party

(a) The Arid Lands Resource Manager will be the
principal advisor for the dune stabilization program at
Boutilimit, He will have responsibility for the establish-
ment and supervision of one nursery (Houtilimit) and assist
and make recommendations for the second nursery (Mederdra)
in conjunction with the forestry adviscor at Mederdra.
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(b) This person will survey the project area
cataloging resources and in preparation for the establish-
ment of reserve areas.

(¢) 'In conjunction with the Extension Education/
Training Advisor, this person will have a responsibility
to the development of a National Renewable Resourcas Plan.

(d) As project team leader, this person will
have overall responsibility for assuring that team members
are meeting project objectives as well as overall project
reporting and administration for the contractor. Acting
as team spokesman, this person will require a good command
of French at an §-3/R-3 level.

(e) In conjunction with other'consultants, the
Resource Manager will assume timeliness of project inputs
and choice of participant trainees.

(f) The position will require a Masters of Science
Degree, or equivalent experience, administrative/management
exposure and sufficient experience with or in developing
countries to be sensitive to the need for displaying a
combination of enthusiasm, dedication, and respect for the
cultural traditions of the target population.

Extension Education/Training Specialist

(a) The Extension Education/Training Specialist
will assist the Ministries of Education and Rural Develop-
ment in compiling extension educational training data and
‘identifying and planning overall project training and
extension needs as required.

(b) In conjunction with other consultants, this
person will assist the GIRM in selecting candidates for
training at various levels to include training in the U.S.,
third-country, and Mauritania.

- (¢) He will have responsibility for liaison with
other technical groups in Mauritania to identify training
needs and materials as they relate to renewable resources,
and then establishing and conducting the more formalized
seminars at Kaedi Technical School or similar sites,

(d) He will also review formal and non-formal
on-the-job training aspects of project implementation and
make recommendations for necessary modifications.

(e) The position will require a Master's level
degree in Education and Training with emphasis on extension

education and program planning. He should have active
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experience in rurél extensiuvn work and experience with
developing countries. An S-3/R-3 level in French is also
required. o

Forest Management Advisor

(a) This specialist will be responsible for the
dune stabilization program at Mederdra, the nursery .and
developing and approach to reforestation activities in the
Tine Yera Reserve and Rebaisement de Mederdra, T

(b) Advisor will determine best methods for
plantings of vegetation and plant placement to assure
survival on dunes.

(c) The Forest Management Advisor should have a
B.S. degree in Forestry and Forestry Management with
experience in arid lands vegetation. A S-3/R-3 French language
proficiency is also required.

Range Management Specialist

(a) Will survey the project area for the demonstra-
tion units and make a final selection for their establishment
and supervise the trial period during the life of the project.

(b) Advisor will also be responsible for the
supervision of development of watering points.

(c) Monitor the condition of rangelands in the
project area and vicinity,

(d) Coor:iinate construction and maintenance of fire-
reaks delineating the perimeters of the grazing reserves.

(e) The Range Management Specialist should hawve
a minimum B.S. degree in Range Management with experience
in arid lands and developing countries. The position will
require a sensitivity to the cultural and social aspects
of the targef population and a recognition that land and
resource management is not a traditional practice. An S-3/
R-3 level in French will also be required,

B. Implementation Plan

1. Project Implementation

Much of the successful implementation of the
project will be heavily dependent upon the performance of
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expatriate personnel. Actions taken immediately after the
approval of the project paper will have a principal objective
of soliciting  roposals and negotiating contracts for
necess2ry expatriate project personnel, Related to this will
then be procurement of necessary vehicles, equipment, and
commodities for their support and ability to commence

project implementation.

* Housing will be the first problem to solve
in country, especially for Boutilimit and Mederdra. The
CDO/Nouakchott will be required to secure drawings for
REDSO Engineering review and then solicit proposals from
local contractors for construction. The CDO will also be
required to see that furnishings are ordered and installed.

The first of actual groject activities will be
the Resource ;gyen:grg;‘ [ ng the Satellite imagery an
aerial photo rag%y. e contractor should prepare and submit /‘/
a plEE:EEZEEE'E\-v The jnformation from the survey will be

of importance to the carrying out of o .

_ The consultants responsible for implementing
the on-the-ground activities will be required to submit a
preliminary work plan shortly after their arrival and
orientation. This plan, in broad general terms, will provide
a bench mark against which later, actual project progress
can be later measured. After 3-4 months experience in the
field and familiarity with the area and population, annual
work plans will be required as guidelines for further project
implementation. These plans are to be submitted to the CDO
assigned project manager so that he/she will have a measure
against which to monitor project progress. :

The two nurseries to be established will be
under the supervision of the resident on-site comntract
personnel. It is anticipated that the first transwlantings
from these nurseries will be accomplished in year three of
the project--needing two years to establish seedlings which
can survive transplanting. Initial seedlings will be provided
by the GIRM from the government nurseries at Rosso.

Perhaps the most difficult work will be that
of the extension education specialist assigned to the project.
Having the responsibility of preparing materials for both
formal and non-formal training activities, he will be required
to maintain a close liaison with other project technicians as
well as govermment officials. 1In order to carry out his
activities, the extension education specialist must become
familiar with all other aspects of the project. The prepara-
tion of annual training work plans will have to be closely
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cocrdinated with the other specialists' annual work plans.
The training requirements must be covered without conflicting

with the needs of the personnel to be trained performiag
other necessary duties in project lmplementatlon.

The CDO/Nouakchott, project manager will work
with the extension education advisor and relevant government
officials to prepare third-country and U.S. participant
trainees. The CDO project manager will prepare the necessary
PIO/Ps and communicate with SVR§ IT and the USAID missions in
Rabat, Morocco and/or Dakar, Senegal for assistance in getting
the trainees enrolled in their relevant Universities.

2. Procurement

Project procurement will include contracts for
technical assistance and for the Resource Inventory,
construction services (including well drilling), commodities,
vehicles and equipment. Except for vehicles, some commodities
(including POL) and construction services, these will all be
of U.S, source and origin, Details of the project procure-
with estimated landed costs in Nouakchott are included in the
Project Procurement list. :

(1) Contracted Services

Two contracts will be required to meet the
obJectlves of the project. The first of these will be for
the services required to carry out the Resource Inventory
and related activities. This contractor will be responsitle
for the purchase of the necessary satellite imagery and
arranging the aerial photography. The contract will also allow
the contractor to purchase requisite materials to carry out
a training prcgram for GIRM personnel in satellite imagery
and photo-interpretation.

This contract is to solicit through regular com-
petitive selection procedures with advertisements in the
Commerce Business Daily and by the AID Small Business Office.
The second contract required will be for the provision of
four technical assistance personnel., It is estimated that
they will be required for 48 project months each as follows:

Range Management Specialist". 48 p.m,
Arid Lands Resource Manager 48 p.m,
Extension Training Advisor 48 p.m.

Forest Management Advisor 48 p.m.
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This contractor is to be provided through regular competitive
selection procedures with advertisements in the Commerce
Business Daily and by the AID Small Business Office.

Because of the lack of administrative czpabilities within
the felevant GIRM agencies, the above two contracts will
be directly with AID.

(2) -Vehi;les and Equi.pment

' - ' Eight vehicles are to be procured for the project.
They will include the following: 6 4x4 all-terrain long-
wheel base passenger vehicles equipped with a trailer hitch
in the rear, towing attachment for a towing cable or bar
in the front, and 2 side-view mirrors, and 2 4X4 all-terrain %
3/4 ton pickup trucks equipped as above. '

. A waiver of Section 636(i) of the Foreign Assistance
Act is requested for the purchase of these vehicles and their
relevant spare parts to permit Geographic Code 935 procurement,
- The request for this waiver is based on the fact that American
vehicle manufacturers do not maintain representation in
Mauritania nor are necessary spare parts for vehicle maintenance
available. These vehicles are critical for project purposes

in order to maintain the necessary mobility of project personnel
and transport of project commodities for: implementation., It

1s not anticipated that any American manufacturers will have
‘any (or adequate) facilities in Mauritania or nearby countries
in the near future. As a consequence, 935 procurement is
necessary.

Other project equipment can and will be procured
from the United States. These requirements are listed in
the Project Procurement List,

(3) Commodities

Except for POL products, building material and some minor
commodities (split bamboo mats made by local artisans, and some miscellaneous
plumbing fixtures--shelf item procurement) all commodities will be of U.S.
source and origin. Authorization is therefore requested- to purchase up
to §$72,000 worth of petroleum oroducts locallv, $106,000 of buildina
materials and $3,500 worth of locally made shelf-item commodities,

The remaining commodities will be of U.S. source
and origin and are detailed in the Procurement List, Annex
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with estimated landed cost, Nouakchott. It will be noted
that 1,000 pounds each of an insecticide and a rodenticide
are included on the commodity list. These are for use om
the two pilot nurseries to be established. They will be
procured according to AID regulations and by separate PI0O/Cs.

It will be noted that powders would provide easier anc safer
handling by local personnel. All applications will be under the .
direct supervision of contracted project personnel. i

Where possible, U.S. Government excess property
will be used if they can be delivered on a timely basis,
Inquiries will be made before the initial orders are placed,
Assistance from the REDSO/WA procurement advisor and/or
SER/COM, AID/W will be requested to determine when and if
excess property procurement will be attempted,

C. Evaluation Arrangements

Project evaluation will be a continued process as
part of project implementation. This is especially necessary
given the fact that, though specific interventions will be
carried out, -the project is designed to gather information
and determine the types of activities which have the most
probability for successful expansion and duplication. This
coantinuous evaluation will allow for the flexibility
required to make changes when and where necessary,

. Annual work plans are to be prepared by each
contract speclalist to provide indications of what accomplish-
ments should be expected during the work year. Each work
plan should provide specific measurable goals and detailed
evaluation methods to be used in determining success. The
review of progress under the work plans will then provide
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a basis for planning the following year's activities.
These work plans will also provide a basis by which the
Country Development Office project manager is able to
monitor project progress, -

Semi-annual progress reports will also be required
- for review by the project manager and relevant GIRM
officials, These reports will make it possible to determine
"1f changes in project implementation procedures are necessary,
These progress reports will also be another tool for
project monitoring.

The annual work plans, and the periodic review of
progress against them, and the semi-annual progress reports
will provide the basis on which annual project appraisal
reports are prepared, The CDO/project manager will submit
these PARs based on the above and additional inputs from
the consultants and GIRM officials. They will reflect the
progress being made towards achievement of the goal, purpose,
and outputs of the project. AID and the GIRM will then be
able to review this progress with the consultants and make
sound decisions on the continued project implementation,

Project consultants' work plans and semi-annual
progress reports, CDO PARs, correspondence and PIOs will
make up the record of the project. They will be the means
by which the outside observers are able to view project progress
in achieving objectives. Six to eight months before project
termination, a decision will have to be made as to whether
the project has or is proving to be successful, It will be
decided at that time if AID should support :zontinued efforts
in renewable resources similar to this project. As part of
that decision-making process a team of independent observers
should be fielded to carry out a formal project evaluation.
As part of its task, this evaluation team should make a
determination of the desirability of continuing the project
'in other areas of Mauritania based on the performance in
meeting objectives and being accepted by the target populations.
The terms of reference for the evaluation team should be
Prepared by the CDO/project manager in consultation with the
¢ ontract staff and .the GIRM., Officials of the'latter should
participate in this detailed evaluation.

D. Conditions, Covenants and Negotiating Status

Preparation of project documentation has included
numerous meetings with GIRM officials. The close cooperation
has kept them aware of progress towards completion of docu-
mentation and the issues being addressed. Any issues which
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may remain after review of the project will be negotiated
at the time of the project agreement which will contain
certain conditions and covenants.

The project agreement will formally reflect the
USAID and GIRM understanding on the support the two parties
are giving to the project. Conditions precedent to disburse-
ment of funds will be required for those items of support
essential to satisfactory project implementation and progress
toward project objectives.

It will therefore be a requirement that the GIRM
show in satisfactory form and substance that the personnel
required are budgeted for and firm assurances that they will
be assigned to the project. [t will also be required that the
GIRM formally donate the two nursery sites (Boutilimit and
Mederdra) to the project with requisite water rights to the
wells put in. Part of the project agreement will reflect
AID being designated as procurement agent for the GIRM with
the right to redelegate procurement to an outside ageat such
as the Afro-American Procurement Center. It will also be
required that the GIRM agree and present a plan for assuming
part of the cost and provision of necessary POL for vehicles -
and equipment being provided by the project.

Conditions precedent will therefore be the usual
requirements for a legal opinion and designation of responsi-
ble GIRM officials, plus plans for the provision of personnel,
land and POL products. A special covenant will be the
establishment of a GIRM interministerial/USAID evaluation
program as part of the project. A second special covenant
will be the presentation by the GIRM of its plans for
following through on the project developed national plan
for management and conservation of renewable resources.

These last two are required as part of the objective of
fostering GIRM intra-governmental cooperation in renewable
resources.



LOGICAL FRAMEWORK

- ANNEX I

GOAL

To promote self-sustained development
in the rural sector through the
estahlishment of comprehensive pro-
grams to build a manpower and resource
base needed to withstand adverse
climatic and environmental conditions,
wlthout disruption of continued de-
velopment.

MEASURES OF GOAL, ACHRIVEMENT

1. Sufficient members of GIRM personnel
become qualified to plan and implement de-
velopment programs in renewable resource
management and conservation.
2. Incresnsed cooperation and integration
amonsg GIRM technical and administrative
personnel in solving problems -of natural
resources management.
3. Increased production of renewavle re-
sources with a decrease in per capita im-
orts of wood and wood by-products.
t. Continued development to show a measurable
increase in the standard of living of the
rural population as a result of the efficient
management of natural resources.

PURPOSE

To survey existing renewable resources
and implement a series of pllot inter-
ventions which, together, will provide

sufficient data to develop an integrated 2.

programn of renewable resource manage-
ment and conservation in Mauritania.

END OF PROJECT STATUS

1. An established data base on natural renew-
able resources avallable for present and future
planning purposes.

GIRM Protection of Nature Service officials
have sufficient knowledge of land conservation
and resource management techniques to proceed
with confidence on similar projects.

3. A cadre of trained extension personnel
available to implement other programs in re-
source management. .

L, Population in project areas sepsitized to
concepts of land conservation and management.
5. Physical interventions in place and showing
respylts., . . T



. MEANS OF VERIFICATION

Goal

1. GIRM official personnel statistics. -

2. Project evaluation reveals the approaches

to problem solving indicating increased
intersgency cooperation.

3. GIRM and other statistics on consumption
and imports of products which relate to re-
newable resources.

. oOther projects in renewable natural re-
sources being implemented.

IMPORTANT ASSUMPTIONS

Goal

l. GIRM committed to integrated inter-
ministerial and intra-ministerial manage-
ment of natural resources.

2. Regulations for the conservation of
resources will be enforced.

3. Another severe drought will not occur
before a capacity to withstand drought
has been developed.

k. oOther donors and GIRM support and
implement projects in renewable natural
resources.

PURPOSE

1. Results of resource survey and final
reports.

2. Project evaluation and progress reports.
3. GIRM statistics, AID documentation, pro-
ﬂect progress reports and evaluation. .

. On-site inspections and proJject evalua-
tion.

PURPOSE

1. GIRM will promote additional projects
and continue on-going programs when donor
activity is completed to carry out a
national program in resource conservation
and management. .
2. Project objectives are understood and
respected by local population where
activities take place.

3. Personnel trained will remain with their
GIRM services responsible for implementing
resource projects.



OUTPUTS
1. Completed .resource survey, in-
ventory, and data base.

2. National plan developed for
management and conservation of re-
newable resources.

3. Personnel trained for Protect-
ion of Nature Service.

h. Dune stabilization in pilot
areas with experience gained for
replication.

5. Plilot facilities established.

-3~
MAGNITUDE OF CUTPUTS

W

. Completed by calendar year 1980.
. Completed by calendar year 1980. _
. a) Two top level technicians have U.S. university
trainirg;
b; Six technicians completed third country training;
c) Forty GIRM employeces receive in-country extension
training; ] ,
d) Nine participants complete LANDSAT/aerial photo-
graphy interpretation training in-country.
h, Stabilization programs established in two pilot areas.
5. Two demonstration plant nurseries and two 10,000 ha.
grazing reserves established; and two areas for re-
forestation activities prepared for a project im-
plementation. : :

INPUTS IMPLEMENTATION TARGET ($000) , .
A1D AID FY 78 - FY 79 FY 80 FY 81 FY 82 FY 83
1. Technical assistance with
support. 1 - 286.0 '370.5 370.5 370:4  95.3
2. Resource inventory. 2 740.0 690.4 « - - -
3. Vehicles and equipment. 3 60.0 262.3 67.h - - -
h, Commodities. 60.0 2?2.9_ 215.3 77.7 - - .
5. Training. 5 ho.o 5.5 83.3 83.2 h7.9 - 28.0
6. Construction and well drill- 6 90.0 172.0 100.4h - - -
ing. 7 5.7 5.7 5.7 5.8 5.8
7. Other. .
GIRM _ _ _ -
Y. Personnel and labor. Total: 3,000.0 1,744.8 8u2.6 537.1 h2h.1 129.1
2. Water. , '

. Land. ' '

i. Conmodities.

5. Training.
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IMPLEMENTATION TARGET ($000) (continued from Page 3.

" GIRM
FY78 FY79 FYB80 Fy Bl FyB82 Fy 83
1 56.4 116.2 102.1  95.1 95.1 2.3
2 ve 7.6 13.8 13.8 13.8 6.0
.5 - - - - -
3 20.0  36.5 S54.5 540 10.3
5 1.1 1.1 1.1 1.1 -

Total 102.9 144.9 153.5 164.5 164.0 58.6

Project Total 1,352.9 1,639.7 996.1 701.6 588.1 187.7




MEANS OF VERIFICATION

OUTPUTS

1. Report submitted by resource

survey consultants.

2. Publication of national plan.

3. AID reporting on participant

training, technicians' reporting

on in-country training, GIRM

Flacement of trailned personnel.
On-site inspections.

5. On-site inspections.
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IMPORTANT ASSUMPTIONS

OUTPUTS

1. Resource inventory can be carried out by a
contractor as anticipated.

2. GIRM will use information of inventory and
work with technicians to expeditiously develop
plan.

3. U.S. and third country universities accept
Mauritanian candidates, and relevant programs
for in-country training can be developed and
carried out.

L., Stabilizing plants take root and local
populations respect project perimeters.

5. Areas identified and to be identified are
conducive to development and populations will
contribute to and respect development.

INPUTS (AID)

1. Contract for team of technicians.
2. Contract with firm for carrying
out resource inventory.

P. PIO/C's and shipping documents.
. PIO/C's and shipping documents.
5. PIO/P's.

6. Contracts with firms to carry
out construction and well drilling.

INPUTS

1. Qualified American technicians can be re-
cruited and willing to work long-term in
Mauritania.

2. Contractor willing to take on resource in-
ventory and traln Mauritanians while doing so.
3. Vehicles, equipment and commodities can

be procured for timely arrival.

L. Qualified Mauritanian candidates for
training are forthcoming.

5. GIRM will provide personnel as required and
local population willing to contribute labor
a8 needed.



ANNEX II

RENEWABLE RESOURCE INVENTORY COMPONENT FOR
TEE MAURITANIA RENEWABLE RESQURCES MANAGEMENT ?ROSECT

‘A priority necessity of the GIRM is the identification,

" evaluation and gquantification of the country's natural
resources. This would provide a basis for determining
the optimal use of Mauritania's land resources through

- integrated resource planning, management and dsvelopment.
Optimization of land resource use is vitsl for satisfying
both short and long term development needs.

More specifically, such an inventory is required to carry
out the pilot interventions in natural resource management
planned for the Boutilimit and Maderdra areas, that are
components of this overall project.

If Mauritanians are to have limited assistance and internal
-resources with which to work, they must make the most of

the development -resources available to them. They cannot
afford -the luxury of errors in -judyments among land use
:decisions and project sites. Hence the renewable resource
inventory -and -evaluation provides some rational means by
“which to select activities and their sites with a reasomably,
sempirically based projection of results.

The land resource inventory and evaluation activity invdives
the collection and integration of information, principally

of an ecological nature. It will include data on geoloqgy

.and ‘mineral resources, morphopedology and soil characteristics
for .agricultural use, hydrology includiiig surface water re-
sources, fcrest and rangelands, vegetation, wild and domestic
animals, zoad access, population density, and past and pre-
sent land use. o

- Once the information has been collected and integrated, ithe
potential use of the land, based on current and potential
physical and human conditions, can be determined. The #n-
'ventory and its evaluation will enhance existing economic
and ecological guidelines for development.



GOAL

The goal of developlng the natural resource inventory

is the rational use of Mauritanian resources by the

GIRM for attempting to meet short term and sustained

needs of the Mauritanian people. The verifiable

indicators are: 1) the extent to which the GIRM uses

.. the inventory and its outputs in allocating development
.resources and selecting projects; 2) the extent to which
the inventory is used in carrying out the training, dune
stabilization, forest management and range management

.components of this overall project; 3) the extent to
which integrated resocurce management, using the resource
inventory as a fundamental tool, is institutionalized

in the land use planning process by the GIRM; and

4) evidence that needs of the Mauritanian pecple are
more effectively being met through resulting rational
land use, and integrated resource management.

PURPOSE

The purpose of developing the renewable resource inventory
is to have a comprehensive data base and to begin an
evergrowing body of knowledge about the resources of
Mauritania. The data base is'to be accessible to all

- potential users. This particular project will focus on
the approximate scuthern third of the country. Develop-
ing the inventory will require the cooperation of govern-
ment officials and scientists from all countries having
applicable information. This inventory and analysis will
provide the technological base for planning and imple-
menting opt;mal use of renewable resources.

" The verzfiable 1nd1cators are the: 1) development and
publication of a systematic resource inventory, mosails
and maps, mapping legends, descriptive legends, intez-
pretive legends and their accompanying overlays and
narratives, and tabular data; 2) development of product-
ion estimates for the different kinds of Mauritanian
land units; and 3) establishment of a repository in
Nouakchott of all pertinent information concerned with
the Mauritanian natural resource base.
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LOCATION AND EXTENT OF COVERAGE

The area to be covered is the southern portion. of - :
Mauritania (see map, A-15). This area is approximately
bordered by 14° N and 19° N latitudes and 5° W and

17° W longitudes. The 195,000 square kilometers that
this southwestern portion includes will all be covered
by LANDSAT. Six scenes would be required, each scene
covering 32,225 square kilometers.

For the more precise and detailed survey needed for
Boutilimit and Mederdra and their surrounding areas,
aerieal photography will be used. This approximate area
for aerial coverage is 15,500 square kilometers. The,
Slibaby area will have aerial coverage under the (Seli-
baby) Integrated Rural Development Project (682-0201)..
The results of this coverage will be available for this
survey and the eventual ground study.

TECHNICAL APPROACH

To accomplish the designated purpose the contractor will
use a dual-level approach. A reconnaissance inventory,
which is based primarily on LANDSAT imagery at 1:200,000,
enlarged from 1:1,000,000 scale, will be the first level.
This will provide a synoptic view of Mauritania's whqle
southern third and indicate potential resource development
or conservation areas which need to be scrutinized more
closely.

The second level involves the more detailed survey showing
mapped data at a scale of 1:50,000 and 1:25,000 in spme
cases. The Boutilimit and Mederdra areas and Selibaby
have already been selected for this degree of inventory
and in fact for this project, at this larger scale, the
only areas. For additional areas deserving detailed survey
as indicated by the reconnaissance inventory, GIRM will

be responsible for this extended work.
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PROCEDURES

In order to accomplish the purpose, the following
procedures are prescribed. If for some reason the
contractors believe another set of procedures will
more effectively and efficiently produce the desired
proiect goal and the inventory most useful to Mauritania,
.discussion with AID and Mauritanian project personnel
is desired. This procedure provides tested guidelines,
but it is not meant to be extremely rigid or opposed to
changes which may be merited due to unique qualities of
Mauritania, new inventory methods, or preparatory tech-
niques of a contractor.

A) PRELIMINARY

- Existing information on geology and mineral
resources, soils, vegetation, agriculture, morphology,
hydrology and ground water resources, forests, range-
lands, wild and domestic animals, livestock and fisheries,
land use patterns, demography, transportation and climate
should be assembled and synthesized. The pertinent pu-
blished and unpublished data will be collected from li-
braries and files of concerned agencies in and outside
of Mauritania.

- A reconnaissance low level overflight utilizing
a small aircraft is strongly recommended to familiarize
the study team with the general terrain characteristics
and ecological complexity of vegetation soil patterns and
. to provide preliminary guidance for planning logistics
of developing the inventory.

‘ = If deemed necessary, surface reconnaissance of the
four project regions to be covered by aerial photography
may also be made. This would provide specific, but pre-
liminary information concerning land form and vegetation
and 30ils characteristics. This information can be essential
to subsequent photo-interpretation and to the development
of the mapping legend which is required for cartographic
display of mapped resource characteristics.
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B) RECONNAISSANCE PHASE - MAPPfNG BASED ON LANDSAT IMAGERY

- Lay the 1:200,000 scale uncontrolled mosaic from
black and while images of bands 5 and 7.

- Mark xeas that appear to be similar to one anothar
and make initial interpretations.

- Overfly and/or ground-truth selected sample areas
to check initial interpretation and to cbtain information
to assist in establishing further delineations.

- Delineate vegetation-soil units of a size consistent
with scale of the imagery and that insofar as possible,
contains a homogeneous unit.

- However, the often complex arrangement of vegetation-
soil is recognized. In cases where it is cartographically
necessary, up to three vegetation-soil units may be enclosed
in a single delineation. 1In such cases, identify each unit,
estimate its relative area contributing to the entire deli-
neation, and describe it in the legend.

- Where due to cartographic necessity more than three
vegetation-soil units are enclosed in a delineation,map it
as a complex and describe each vegetation-soil unit en-
closed in the delineation fully.

- Delineate on the mosaic or overlays, present characte-
ristics that include, but may not be limited to: 1) geology
and mineral resources, and fracture:; 2) present land use
including agriculture, forestry and grazing; 3) hydrology
and surface water; and 4) town, cities and roads.

- Develop a tentative numerical legend to define by
name, the vegetation-soil delineations, and the other
existing resource characteristics that have been dollneated
by numerical symbols.

- Develop a descriptive legend which fully defines
all characteristics delineated thus far.
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- Obtain photo records showing typical characteris-
tics of each mapping unit during the final ground-truthing
phase of the study.

- Check all determinations for accuracy through
ground-truthing and aerial overflights.

- Change determinations where necessary and finalize
" mosaic, overlays, numerical legend and the descriptive
legend.

-~ In collaboration with planners, and based on des-
criptive data of actual resource characteristics in the
southwestern third of Mauritania, delineate land capa-
bility on one overlay and suitability on another. Land
capacility should be determined using primarily ecologi-
cal criteria. To determine land suitability, all avail-
able information about the country, i.e. pressing commo-
dity needs, employment needs, access to potential develcp-
ment areas, capital resources available, terms of trade,
cultural and social patterns, should be analyrsd through
an integrative process. Possible classificat..ns for
both capability and suitability may include, but not be
limited to: 1) areas smitzd to :.infed agriculture;

2) areas with potential for irrigated agriculture; 3) areas
suited for livestock grazing; 4) grazing areas with impro-
vement possibilities; 5) candidate areas for surface or
ground water development; 6) areas suited for forestry:

7) road construction possibilities; 8) potential village
gites; 9) estimated population shifts; and 10) economic
activities location.

- Develop two interpretive legends, one which fully
defines the land use capability delineations and the other,
land use suitability delineations, made on their respect-
ive overlays.

- Provide on the interpretive legends, estimates of
potential productivity under different levels of input for
each major mapping delineation.

- In determining optimum use, which will be reflected
in the interpretive maps, overlays and legends, a compre-
hensive view of Mauritania and its development goals must
be at work.
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C) DETAILED PHASE FOR THE THREE SUB-PROJECT AREAS BASED
ON AERIAL PHOTOGRAPHY '

- Lay 1:50,000 scale uncontrolled mosaic froem black
and white aerial photography for Boutilimit, Mederdra,
Selibaby, and their surrounding areas (see map, attached) .

- Follow same procedure as outlined for reconnaissance
inventory, but delineate all characteristics to the degree
of detailed allowed by the larger scale and by the source
of information.

- Develop the legend sets and accompanying overlays,
consistent with those for the reconnaissance inventory.
(For example in the reconnaissance survey, 300 may notate
natural vegetation and 320, the shrub dominant life forms.
In the more detailed survey then, 322 would notate thorn
bush (Acacia spp. communities).

- If the scale of 1:50,000 portrays areas potentially
significant to agriculture or another critical land use
function, obtain imagery at 1:25,000 scale for that parti-
cular area to more accurately interpret dzta and effectively
implement projects. '

- After completing the more detailed survey for :the
three project areas, data may be available to make the
reconnaissance inventory more accurate. If there appears
to be more than insignificant discrepancy, the contractors
will correct the reconnaissance inventory.

OUTPUTS

Number
of Units Description
Reconnaissance Level
10 Copies of 1:200,000 scale mosaic from black

and white LANDSAT images (bands 5 and 7) of
southern Mauritania bordered approximately

by 14° N and 19° N latitudes and 5° W and 17° W
longitudes. Imagery forming the mosaic will

be from one season from a single year. 'The mosaic
will display vegetation-soil units distinguished
by lines that are uncbtrusive to other -data.



Number

Qf Units Description

10

10

10

10

10

10

10

10
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QUTPUTS (con't)

Topies of all overlays delineating all other
resource characteristics suggested in the pro-
cedure. (The vegetation soil units and other
resource characteristics can be delineated
(either on the mosaic or on overlays, as seen
fit by the contractor)).

Copies of numerical legends defining by name
the vegetation-soil units and the other resource
characteristics that are categorically delineated.

Copies of descriptive legend fully defining all
resource characteristic delineated thus far on
the mosaic or overlays.

Copies of land capability overlay.

Copies of land suitability overlay.

Copies of interpretive legend defining land use

eapability and suitability that are categorically
delineated.

- Detailed Phase for Three Subiect Project Areas

Copies of 1:50,000 scale uncontrolled mosaic from
black and white aerial photography for Boutilimit,
Mederdra, Selibaby and their surrounding areas
(see map). Vegetation-soil units will be marked

-on the mosaic.

Copies of matching overlays with the additional
land characteristic delineations. (The contractor

'~ can decide on using the mosaic or overlays for

marking the various delineations.)



Number

of Units Description

10

10

- 9 -

QUTPUTS (con't)

Copies of numerical legend defining by neame
vegetation-soil units and other characteristics
that are categorically delineated. The tate-
gories will be consistent with those of the

‘Teconnaissance inventory, but will vary in the

degree of detail due to what is possible: at this
larger scale consistent with that for the re-
connaissance inventory.

Copies of descriptive legend fully defining all
resource characteristics which have been cate-
gorically delineated.

Copies of land capability overlay. The suggested
categories are listed in the procedure.

Copies of land suitability overlay.

Copies of interpretative legend defining land use
capability and land use suitability that are ca-
tegorically delineated.

Qutputs for Both Levels of Inventory

Copies of tabular data reflecting kinds, amounts
and bcation of present and potential crap, range,
forest and other yields, at two to four technic-~
ally feasible levels of inputs for each mapping
unit. As a rule, the crops addressed will be the
staples of the region. Range yield coefficient
estimates will be made for each appropriate map-
pPing unit in terms of kilograms of usable forage
per hectare per grazing period. The forest yield
coefficient will be determined for each applicable
mapping unit. Other yield coefficients will be
determined as the inventory progresses, and the
important categories present themselves.
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QUTPUTS (con't)

Number
of Units Description
R ) _ Copies of all reports relating to work performance

and preparation of documents listed ir the proce-
dure and output sections. All reports should be
written in French and English and accompanied with
data, maps, diagrams, plans, specifications and
all appropriate documents. The reports are as
follows:

a) The preliminarv report will indicate the pro-
posed work plan for fulfilling the program of work.

It will be accompanied with preliminary findings
that will substantiate the work planuad.

b) The program report will be submitted every
three months to AID and Mauritian project person-
nel. They will include a summary of all work done,
temporary conclusions, recommendations and all
appropriate information that should be made known
to national authorities, and the program planned
for the upcoming period.

c¢) The special report will be forwarded to the
host government and USAID when an important,
interesting and unexpected discovery or particular -
event occurs.

d) The temporary revort which includes all find-
ings and outputs, tha resources inventory/evaluation
itself, will be reviewed and commented upon by

USAID and Mauritian officials. When all parties

agree on the temporary report, the final report
will be submitted for printing.

e) The temporary and final reports shall include,
but not be limited to the following documents:
1) bibliography of compiled studies and documents;
2) -all outputs of inventory as detailed, begin-
ning page 6; 3) notes on investigations and any
explanatory diagrams: 4) recommendations for fur-
ther inventory work in Mauritania; 5) full exam-
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OUTPUTS (con't)

Number

of Units Description

ination of economic and ecological costs and
benefits of various land use alternatives;

6) outline of organization, expertise and
equipment needed for Mauritania to be self
sufficient for carrying out inventories; 7)
development program detailed and priced indi-
cating hypothesis for productivity, the calcu-
lation of various land use cost and benefits:
and 8) recommendations for the organization and
realization of the resource development program.

- The yverifiable indicators for the outputs are:
1) interim reports by implementing agencies; 2) properly
compiled maps, mosaics, overlays with appropriate legends,
narratives, tables and field notes; and 3) final outputs.

- The major assumption is that the required inputs are
available from Mauritania and the contractor to produce the

outputs.
INPUTS

- The inputs will be jointly determined by the contractor,
AID and the host government. The following serves as a possible
guideline:

l) Personnel

soil scientists, 12 months

range ecologists, 12 months

resource planner, 6 months

geo-hydrologist, 12 months

remote sensing specialist, 6 months

arid lands agronomist, 12 months

team leader, 14 months (arid lands specialist)
Secretary, as needed for project duration
interpreters

NHHMHRMPHON
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INPUTS (con't)

2) Commodities

4 S-passenger land rovers complets with gas
and emergency maintenance equipment (AID).

. safari equipment for 22 people (AID).

.1 reconnaissance aircraft (aerial photographic

. équipment may be necessary) (contractor) .

- Permits valid for project duration for additional
flights that may be necessary for interpretative
checks for aerial photographs (GIRM).

. —— Permits valid for duration of the project for
taking either 35 mm or 70 mm photography of vege-
tation, soil, land use conditions (GIRM).

— LANDSAT imagery and aerial photos (contractor).

—— Office space in Nouakchott with table, chairs,
lights, desk sSupplies (GIRM/AID).

— Photo interpretive equipment provided by the
contractor.

= The inventory experts and invéntory equipment with
the exception of vehides 2ad camping equipment, will be
provided by the contractor. :

- Mauritanian counterparts should be involved at
every phase of inventory development, for training and full

participation in directing the inventory process.

= The verifiable indicators are appropriate involvement
of all designated personnel and utilization of equipment for
producing the inventory. '

= The majcr input 2ssumption is that the GIRM will be
able to provide suitable counterparts.

RELATIONSHIP TO OTHER PROJECTS
.

In addition to the Renewable Resources Management Project
(682-0205), of which this is a part, there are two current
.. AID projects for Maurjtania which will be able to greatly
utilize this inventory. ' o
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1) Mauritania Integrated Rural Develooment Project
(682~0201) -~ A series of interventions in range management,
livestock control, animal health and agronomy will be
tested in order to determine the acceptability of these
interventions by the local population. These interven-
tions will take place upon a 400 hectare range management
unit and three other units in the Tenth Region near Seli-
baby, the regional capital. The subject inventory is
planned to include Selibaby as noted in the procedure, and
hence prove valuable for the rural development project in
carrying out its interventions. '

2) Rural Sector Assessment (RSA and Manpower Employ-
ment Study (MES) (RSA + MES = RAMS) (682-0211) - This
project will consist of carrying out a program of studies
and developing related Policy Papers which focus on rural
Sector development including manpower development and
employment. There are six major activity groups in the
project. The activities of Groups I and II, Aggregative
Studies and Production Sub-sector Studies respectively,
are directly related to land use and require a natural
resource data base. A description of agro-ecological zones
is called for as well as information on the development
potential for irrigated agriculture, dryland (rainfed)
agriculture, livestock, oases agriculture and inland fish-
eries. The Resources Inventory and Analysis data generated
and assembled for the subject Renewable Resources Manage-
ment Project may also provide demographic and other indi-
cators needed for the RAMS project.

The RAMS project area is principally the southern
third of Mauritania, which is the same general area for
-the subject project. However, the intensity and detail
of the survey may not be sufficient for SOme areas important
to the RAMS project. It will be necessary, therefore, for
the RAMS team to provide the necessary detail.

3) Senegal River Basin - The Senegal River Basin includes
portions of three countries, Senegal, Mali and Mauritania. -
The three countries have come together for cooperative
development of the basin with the Organisation Pour la Mise
en Valeur du Fleuve Sénégal (OMVS).
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The OMVS wishes to develop the river for transport,
power generation and agriculture. Two major projects
are in various stages of planning: 1) A large upstream
dam on the major tributary, the Bafing River, at Manantali,
Mali for regulating the river flow at 300 m~ per second;
and 2) a low level salt water intrusion Dam at Diarra,
Senegal (between Mauritania and Senegal) in the river
delta. The construction of these dams will permit develop-
ment of intensive double cropping agriculture, inland
fisheries and river navigation. At the same time provide
power Zor expanding developing the mining and processing
'of phosphates, iron ore and potentially bauxite. With the
development of irrigated agriculture, improved, increased
livestock production and forestry development will be
possibilities, as well as the construction of food process-
ing plants.

AID is supporting the OMVS with several projects
including: 1) Agriculture research; 2) Manpower development;
3) An environmental study of the entire basin; 4) A hydro-
logical study: 5) A basin mapping survey.

The Renewable Resource Inventory will cover areas
adjacent to and within the Mauritania portion of the Senegal
River Basin. The satellite imagery will include the entire.
Mauritanian part of the basin, the aerial photography of
the range management activities are within the basin confines,
and the ground surveys include the ranga management area and
parts of the Tenth Region within the basin while the areas
surrounding Mederdra and Boutilimit are adjacent. The in-
ventory for the Mauritania Renewable Resources Project thus
will be valuable for developing specific information for
activities planned for the basin, and for providing common
ground for collaborating on sub-activities of basin develop-
ment through the OMVS and hlaterally with the GIRM.



- 15 =

1

RESOURCE INVENTORY BUDGET §§OOO)-/

. R . 2
Personnel in Maurxtanxa-/

Team Leader (14 months) ........ecceeuue...
Soil Scientist (12 months) cecesccsscenncns
Soil Scientist (12 months) ................
Resource Planner (6 months) ...............
Geo-Hydrologist (12 months) ...............
Remote Sensing Specialist (6 months) ......
Arid Lands Agronomist (12 months) ceeccacne
Range Ecologist (12 months) ...........c....
Range Ecologist (12 months) ...............
Secretary (12 months) ......veeveennnnnn.n..

0verhead2/.................................

Interpreters (10cal) ..............o.o.....

Home office personnel and overhead ........
Per Diem for home office personnel
inm (90 days at $60) @ 0% a0 oo ovs0 0000 s

Aerial photography ........

Equipment, supplies, processing,
printing and duplicating tesccectncccccnne

International Travel - 32 at $1,700 .......

U.S. TraVEl-lz at $250 ®® 0800 00000000000

"
Ty
(o]
o
O

3
3

F’:
8

8

|
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250 kilograms air freig t each
long-term consultant~ ............ cescesees $ 45.00

100 kilograms air freigg each
short-term consultan S 4.00

Storage pf m l...l.-....l.ll.....-...-...-. 20:00
: . .8/
General and Administration ctessccccnnssenne 68.2
Feey.tiitiiiill..iii.. ...... ....'..l.l..l.l. 102.3
TOTAL CONTRACT ....... cecsecsssess S 1,099.00

(For Project Paper say ........ + $ 1,100.00)

Notes to Budget:

;/Por contract only. Does not include vehicles and housing
which are AID/Project provided.

2/Cost of these personnel includes all allowances; 2 six
months specialists expected to be TDY and rr diem in lieu
of allowances included.

;/0verhead calculated at 1l0% of direct salaries of $237,500.

ﬁ/.Allow air freight of limited HHE in lieu of sea shipment
of HHE and POV as consultants for 12 months only.

5/
&/
1/

Same reasoning as 4 above for 6 months consultants.
Based on 10% of cost of personnel.

Based on 15% of cost of personnel.
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and ground survey) .’
Boutilimit (aerial photo coverage
and ground survey).
Range Management Area (aerial
photo coverage and ground survey).
Selibaby (ground survey only).
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Annex IIT

Project Procurement List

Item Source Zstimated Cost
Contracts

Resource Inventory u.s. 31,100,000
Technical Assistance ' U.S. 31,208,000
House Rentals Local $ 234,000
Construction Local . $ 155,000
Well Drilling Local or 935 $ 160,000
Aircraft Charters Local $ 000

TN
\f
-

Vehicles & Zauipment

8-Lxl all-terrain vehicles
w/trailer hitches and towing

cable attachments 935 $ 120,000

2-200 liter water tanks-

trailer mounted U.s. $§ 8,700

3-15 kw generators '

(diesel) U.s. $ 75,000

4-3.5 kw generators

(gasoline) - ‘ U.s. $ 12,000

4 submersible water pumps

20 gpme 200 feet U.s. $ 8,000

L-lL,5 kw generators

(gasolipe) U.s. $ 16,000

3-20 psi rotary water pumps

(manual) U.s. 3 1,500

3 site marker w/accessories

transits U.s. $ 6,600

2-7-1/4" rotary power saws

(electric) U.s. $ Loo

2-18" chain saws

(gasoline) U.s. $ 800

2 3/8" power drill sets

(electric) U.s. 3 600

3-general purpose tool

kits (carpenter w/some

plumbking tools) U.s. $ 2,200

8-vehicle maintenance

tool kits U.s. $ 3,500

2-standard meterological

stations for field sites U.s. 3 3,500

3-single side band radios U.s. $ 4,500

6-60 gallon fuel storage

tanks w/rotary hand pumps u.s. $ 4,800

Spare parts for vehicles

geaerators and pumps 935 & U.S. $ 50,000
($40,000 935)



Item Source Estimated Cost

Commodities

Camping equipment U.s. 3 3,500
3 million Jiffy peat pots - 5" diameter U.S. $25k,c00
1,200 kilograms grass seed U.s. 3 8,700
200-100' rolls ixh mil poljyethyline

sheets U.S. $ 3,200
200-8 mil 100' x 100' polyethyline

sheets u.s. $ 25,000
1000 1b. ea - rodenticide and

insecticide U.s. $ 9,000
20-5 gallon fuel cans (metal) U.s. $ 600
200-3 gallon buckets (metal) U.s. $ 1,000
200-8 liter watering cans (metal) U.s. $ 2,800
Loo-long handle shovels

(200 square point-200 rcund poiat) U.s. t 5,300
LOO-1long handle garden hces U.s. § 5,300
L00-garden %rovels U.s. 3 1,750
L-wheel barrows U.s. $ 3,900
3,000-8"' steel fence posts U.s. $ 28,500
3,000 post anchors U.s. $ 22,500 .
3,000 fence stays U.S. $§ 2,850
20 fence installation kits U.S. $ 3,500
54-150' water hoses U.s. $ 8,200
2,000 feet-1l" polyethyline pipe

and fittizgs U.s. 5 1,000
800 meters 6' chainlirk fence

fabric - 9 gauge with toprails

and line posts U.s. 3 13,000
8 corner posts U.S. 300
12 terminal posts U.s. Loo
2 drivein gates U.s. 500
4 walicin gates U.s. 300
miscellaneous dlumbirng fittings zocal (935) $ 1,000
2,500 feet split bamboo matting Local (935) 3 2,50
POL ' Local (935) $ 72,000
Educational materials U.s. § 12,5
50,000 neters barbed wire U.s. § 17,500
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Item Source Estimated Cost

Home Furnishings

36 12,000 BTU Airconditioners u.s. $12,600
or evaporative coolers
12 13 cu, 9%, refrigsrazors G.3. 3 8,4C0
12 12 cu., 2%, Preezers T.S. 3 5,400
12 clothes washers U.s. $ 4,200
12 clothes dryers u.s. $ 4,2c0
36 stepdown trenformers

(12 e=. 50Cw, 1000w, 13C0w) U.sS. $ 2,3c0
12 hot water heaters

(LO zal. cepacity) U.s. $ 2,%00
12 Living rocm sets J.8. $ 14,400
12 dining rcom sets U.S. $ 1k,boo
2k bedrocm sets U.s. $ 3,2
12 325 rangss U.s. 5 3,500



AUEX IV

TITTIAL SNVIRCIRESITAL ZXAMTTATICH

Ircject Locaticn:
In the Sixtn Region cf Mauritanie, in the southwestern coxmer
of the country, north of the Senegal River. One smail ares of
the Tenth Region, in the southcentral part of the couatry is
included for a ground survey of renewable resources,

Droject Title:

Mauritaniz Renewatle Resosurces lMenagement

Fisczl Yeers 1978-1932 8L,877,TCO

Life of Prciect:

I=T Prepared ©oy: Date:

Laurance W, 3ond Tevruary 1k, 1578

Adronmental Acticn Recommended:

.
H
o

It is recormended trnel a negative detarmination be made an
AMurshaer environmental acticn is resulr )

Concurrence: Date:

Robexrt M, Klain
Country Davalorment CIfic
Vouekcactt, Mauritania

i

Assistant Adminigeratcr's ZTacisizn:

Approve: Date:

Disepprove: Date:
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The rogossd projact Ior Fanawabla Fascurcss Management i
Jeuritania, nas 25 195 lozg-tarm goal Ths tromotion of selfesussainaed
development iz the rural secIcr tircugh “he astetlishmens o7
ccapranensive srograms T strengiien o menpewer ani rescurce hesa needed
to withstand adverse clima%ic and envircrmmantal condis <k ’

"

disruption of ccatizued davelorment. Thae droject concens and mursose

is %0 Jind and develc) technigues azd zetzeds thet will izprove
envircnmental condizions now and T0 an even greaier axiaent in the

future, DPilot Interventions, in addizion %0 2 rescurses invemtory end
ecucatiznal tralzing, will be izplemeniad o rehabilizate end revegatate

- W

s o . . < . . s s n s

aress thai nave axgerienced severs and 5Teedy detaricresion of sgils and
- el - s s P

natural regetative cover Iue o cover use angd ad SaC SSnCiC.Zlrs.
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The trozosed projact incluades severzl compenents, the Sirsg oF
Wwhizh i5 2 renewasls ressuxrces inwveniory., This inventory will utilize
sateilite imagery, aerial shctograpzy and grounmd trusk” swrreys so
devellD naps and rhoto-mosaics showinmg vegaiatica, soils, water and
terrein features needaed Icor remewazble resource planning and management,
= addition, Meuritanian techaicians will be trained in photo-interpretation,
resource rlanni=ng azd ground truth surveyizg.

[

[ aNL]

The seccnd ccmponent of the project provides for tize fraining
cf Mauritanians i= resource plarming 21d managemens thrsugh ke provizicn
of schclerships for Urited States and third-coun®ry traizing, end
iz-country training as an integral zaxt cf the project., Ii is sxpectad
that Two scholarszips will Se provided for U,.S, “raining and six for
third-counsry itraiming, Up o #0 Mauritanians are axpected €0 raceive
flnecountry training In extensicoz netheds for oromcting resourcs

- 3 iy,
cTLservav.in and Zatagsment

[O

A serias o 2ilot izmServenticns inm san e stabilization,
range nenagement and reforestaticn will comprise She third sormonent o
specific activizies. Thesa dasic acsiviities will 2z
ol areas that zave aogerienced advances degradation

Droper denagszent Sechnisues for rangsliands and Jorest arsas, The zay

-
to all of these Interventicns will Te she degres o which ke local
e

. ) s
Samps revagetasion

T e p
250 ZIiurTauce

dopulatvica will be imwvclved ot all stages of these inssrventisms,

See pp 12-18 fo Project Paper for full description of interventions.

3y the end of the project, 2 substantial bedy ¢f infermatic

will be available on zaturzl renewehle resources, This lc-:.cw’.sd.g; :"‘;.
Zave been integrateld with the resulis of the pilct interventioms to
develop plans suitedle Jor expansion 19 ctizer areas of Mauritania,
Loowledse and axperience will have been gained by <ze laocal peopulatisn
end GIRU! an armuel and perenial <ragetasisn reguived for trotecting and

TV vdwes o = d——— - - e W e Vel b

-2 o am . . ek o :
aXpancing the natura_ resgurce pasa, ITrainsd seshnizal anid avmansisn

- . T weana e — mewe  wee Y el mwae

o=t % - s T Al -t -'s ydva e - 1 - - -

terscrnel will e avzilaple for future troject implamenzatisn axé
- - - : 1 -
ravlona. menagement oI Mauritania's rescurces,
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DMPACT DDTTIEICATICN AD IWVALUATTON TORM
mract Identificetion
Impact Areas and Sut-Areas ani Zvaluatiosn «

A, IAND USEZ

1. Changing the charecter of the land <hrough:

- a, Increesing the TopWia®ion o v 4 4 v 6 6 0 e e s e 6 s . T
b. Increasing the Dopulatich ¢ o o ¢ ¢ « ¢ o ¢ ¢ ¢ o o ¢ »
c. Land clearing . e s ¢ o o 8 s s s s s v e w e v e .
d. Cha.ngmgsonc‘::a.re.cter................ a

2. Albering raturel dafenses . ¢« o « o o o s« ¢ ¢ o s s s o o » M+ He

3. Poreclosing importent 1SS 4 . 4+ o ¢ o ¢ o o s s 0 e s e N

L, Jeopardizing man or 2iS WOrKS + + o o « ¢ o s o o o 0 0 0 0 T

B, WATER GUALITY

L, FPhysical 3%2at2 27 WaT2Y . . 4 4 4 e s 0 s 6 s 0 s s e e s e
2. Ch&'nlc...:. ?:i : Ql: 4:&; S:ates e o 8 o © 0 P o+ 0 ¢ o v e s :I
3' colo ﬂL cal&-ce . L] [ ] . L] L] [ ] L] L] L] L] L ] L] L] L] L ] L] L L] . )I

C. ADMCSPHERIC
l.Aira.dditiv=s.......................3T
2, Alr pollution 4 4 v 4 6 b 6 0 s s 6 s s e 8 s s s e e e s T
3.Zeoisepol.a.ion.............'.........

D, MATURAL RESCURCEZS
L. Diversion, alfered us2 22 972587 ¢ 4 « 4« ¢ ¢ s ¢ o s 06 0 0 o I
2. Irreversivle, inelficient commitments o« o o o ¢ o ¢ ¢ o 0o & 4

Z. CULTURAL
1, Altering zhysical Symbols o ¢« ¢ o + o ¢ ¢ o o o s 4 0 o o & ¥
2. Dilution OI -L-—""?J- tra;.':i:::s ® o & o ¢ o s ¢ o & 0 & o @ :I-L

F, SCCICECANCHMIC
1. Changes in scomcmic/emplojment Z835%8T05 o v 6 o v 0 v 0 o o
2, Changes 32 ZoDUL2323 4 4 o ¢ o o ¢ o % 5 o o o o s 6 6 o o I
3. Changes in 2ulfural DaTTBTRS v o 6 o ¢ 6 ¢ o 6 0 o o o o o =L

G, ZEalTd
L. C'hangir.s anatural environmens . 4 4 e 6 e b s e 0 e e s s LEU+
2. Elimdrating an accsystem @lerment . 4 ¢ o o o ¢ o ¢ o s o o

¥, CEERAL
L. Inter=aticnal INPECTS o o o o ¢ o o o s 6 ¢ ¢ 6 o o o o o o  °
2. Controversial impactS « o o 4 o o ¢ ¢ ¢ 6 ¢ o 6 o s 0 0 s o
30 Larger Impacts . . ¢ o v o s o o o 0 0 ¢ 6 o s 6 0 0 o s 8 2

[t

#* Use the following symbols:
N -DNo anvironmental impact
L - Little snvironwental impack
M - Moderate envircnmentel impact
d - High envirommential Impact
U - Unknown environmental impact
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JZECRIPTION Or ZCSSI3LE LIFACTS

A. LAND USZ

8, Increzsing the oovulation of tecdle or omimels in area,
It is believed that there will te no significent in-migration of peonle
to the project areas, INeither Boutilimii nor Méderdra aasve attracticns
which can compete with Rosso or Mouakchctt in the Sixth Region vicinity,
There is little =conomic oprortunity beyond being "pesits commergants",
If there is e significant increase in rainfalil over the next several
years there may 2e an increase in cattls numbers as nerders would then
resvock their naerds, dut thais is over a lcnger term then the project.
Range menegement activitias will be within the social context of +ha
locediisy whicn determines who can use grazing lands, when =nd for heow
long.

°. Extracting of matural resourc2s such es minersls cor water
Jo retural miveral respurces will be exiracted, Four wWe.is are ercic
fer the project, tut the drewdowns frem the sjuifers are sot expected
be sigrnificent., In 2ddition, the wells' develomment is <o include edecuzte
ccre samples and testing to Jetermine the caracity of ecuifers. it
present, the indications are thet tze a2guifers are recharged 2t scme
considerabls iistance frcm the well sites,

o. Lend elsaring, It is possidls and probetle shad uwp o
80,000 sguare metars c: lend will be ciaared o deliinsate grazing areas
(8C xilometers of il mster firedreais). This is insignificant when
compared to the 100 million square meters of land %5 e delinessad

(2 grazing ereas of 100 sguare kilomsters),

4, Creanging the character oF the s50il, Thara il ve no change
iz the cherscter o th2 scil cther than it may veccme mere cornesive srousd
Scutilimit and Méderirs as a result of the vegetation planted f2r the sand

st2bilizeticn.,

2. Altering some 27 <he zigmidicen+
an area. The alterasion of zatural dslanses are to be positive iz mature
97 increasing them., Tree, shrub and grass plantings will help <o
stadilize the soils where they are plented., Project impiementaticn +ill
introduce to the 2roject ropuleticn the imrorsenze of conserring these
resources. A lccally noderate to 2igh pesitive impect is anticizetesl,

3. Fereclosing ir-cortant and detier uses of %he land, The lands +o
be effected by the project ere best suited fcr ne Dienned interventions,
Ne wildlife habitats will ve aliered or destroyed. iio constructisn which
will foreclose use of the lend ere included and, in fect, every inter-
vention Is designed <o ccnserve and trotect +he land.
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b, Jeopardizing men or his works because aither is pus intc 3 zon
of ootential disaster. Tze project is in tne anellan/sub-Sanaren zc
Mauritania where pecgie have bvesn living for centuries. The only own
potential disaster is another prolengad peried of drought. Projecs
interventions ure designed to help the area and iss reople incresse :e
chances of surviving such another disastrous cecurence.
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B, WATER QUALITY

1. Chenging the ohysical state of the water. There will be no
change in the physical state of the water ia tne project area., XNo
daforestation is to take place and there will be no sedimentation or
contamination of water used or obtained for preject turzteses,

she chemizal or biological stataes of the water., Taare
will be no change in tne chemical or oidiogicar s<ates of the waser,
There will be a limited use of pesticides on tke aurseries s protact
plant seedlings. These are on *the AID aporoved 1list (Imsecticide -
salathion, 50% WDP, Sched. B. ilc. 599.2035; Rodenticide- Warsain €.025%
Concentrate, Sched. 3. No, 559.2010). I is not bhelieved she: their i
limited use will present an environmental hazard. If it is believed and
shown otherwise, they could probably be eliminated without too serious

a consequence for the project.

C. ATMOSPHERIC

1. Adr Additives. llo air addiiives of eay xi=d wil: be introduced
to the project area.

2. Adr Polluticn. No air will ve polluted by Lhe Troject as no
najor pollutants ara incorporatad,

3. Neise Polluticn. Noise pollution will be be a problem.

D, NATURAL PESJUICZS

1. Diversion, stcrage or increased use of water., There will be no
diversion of water aad only very minor storege (2-12 m3 storage tapxs
md 2 - 70 m3 watering troughs) at Joutilimi%, Méderdra and cn ik
grazing reserves. Four walls are to te developed, but it is not expected
they will significantly affect the aquifers (see parsgrezh A. 1.b, above).

2., Irreversible or inefficient cormitments of natural resources,
There will be no irreversible or inefficient cormitments of natural
resources. The prcject is aimed at conserving the natural rescurce
base -- the land and its vegetation,



1. Altering or iestroying imrorwant thysical symbzlis of 2 culutye,
There will be nc alseration or destruction OF important cultural symdols.

2. Diluting or adulterating the indigencus culture and treditions.
As with most projects, there will bYe requirements {or crhange put on some
of the cultural practices of the project-affacted population, These
recuired changes will be introduced, nowever, through treditional culzural
structures to limit the impact of these regquired changes.

F. SOCIOECONGMIC

1. Cheanges in tetterns of ecoxcmic arowth and smtlovment, There
will De no major chaxnges in she exisiing sceioeccnomic Dastierns, Taare
will De a tendsacy devaloped througzn the project to encourage the perula-
tion to take az active role in prctacting areas of revegetation., This
is a conscious decisicz tzat will have to be made by the population,
pased on information and educestion for understanding <he conditionz wader
which tney live, and measures reguired to improve and protect thelr
envirorment., 2rotecticn of the physicel environment will, by extension,
preserve the social axd physical Infrestructure for the rzopulation itc ve
able to cortinuve and deveiop econcmic activities.

2. Movement, r
T

es in vovuwlation. There will pe
rcne of these Zor s

pwlation,

3. Changes in sultural vatterms that could affact sceioaconcnic
pavterns in & xajor way. Tnere will be 10 chenges regsuired which will
alfact sociceconcmic patterms n 2 =2jor way. Tacse changss nacassery
fcr the protecilon of tke envirommens will te intrcoduced thrcugh the
traditional culiural structures to limit any potential for adverse i=gact,

G. HZALTH

-

L. Altering or dastroying a2 netural envircrment, There will te no
destruction of 2 natural envircrment, Tze onoy e-taratizn will be <he

promotion of a2 renegerstion of lost vegetative cover, There is expected
to te a local law to moderste possibnle impacs.

2. Elinineting e elsment in an ecosystem. NNo ecosystem elemenss
are in danger oI bYeing eliminatad.

H. GENERAL

1. Activities that will affect <ihs United Siates or cther naticns.
There are no significant impacts of regional or internationesl concern or
interest attached %o tzis project.
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2., Jdctiritiass that are mattars o centyswversy lo22ll:, natisnall-
or gloocaily. Thars ars no ectiviztias of a concroversial nawure rzasicrnally
e T 1A Lo
Ak~ r

or glooelly. The oniy zTctanti cal controvarsy willi te the intrziuciion
of natural ané -mna*ursl Zfanzinzg, The unnaturzl Jencing will ce of
limited scale, encissing only range menagement watering seinss (2 ~ 12C
hectare areas). Tas neturai, cor "liva" fences will te 2 part cf send
stapllization and revegetatlion and Inftroduced =5 vart of that activity.
Bota wlll ve intrcoduced tiharcugh tae traditicnal sccial structures so

that any adverse impacts will be minimal,

3. Activitias tlhat are vart of a longer orcazram whose total effact
would require an avoraisal of envircnmentel imvacts, The praject is
complete as descridbed Inm the zroject Daper, Tae axgerience galned sould
eventually provide <he basis for similar orojects in other areas cf
Mauritania,

FECCMEDATICY ICR Zv=CloEoToal ACTC

In eil its asgects, the proovcsed project addressas itsell (o the
problams of the project area environment. Ifs maiz thrust is to conservs
and extend natural renewakle rescurces and, where rfossible, restore
vegatative growth., =Zxcept Jor {ae resource inventory and trairing, tae
project will introduce interventicns through the existing end traditional
social infrestruciure tc the maxi—um exient possible. Therefore, g

na

minimm of social and/or cultural disruption can ve sxpected., Any zhysical
izpacts on the anvircrnment will o2 rositive insofar as stapilizing T
sand dunes, revegetaticn and range maragsment conserve and regsnerate

natural renewabdla rescources,

Sased on <h2 ana2lysis in this Indtlial Invirormental Zxamination, It
is recommendad <hat the threspoli dscisicn for this droject he a
ilegative Determination thait no further envircmmental studies or actica
ere reguired,
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Annex 7
. lot Activities

Estimates of ?.ants

Pattern A Planting

Fattern 3 Planting

Pattern C Planting

Relarve Areas

Recormeuded Watering Metaod

Boutilimit Sketches

10-12 Méderdrs Sketches

13.
1k,

=
\n
)

l_l
Oy
-

Méderdra Tcorest Seserves
Range lManagement Sketch
Grazing leserve Jell Sketch

Schezatic of Plant Nursery

Annex V



Estimates of Numbers of Plants Required

Boutilimit

Pattern A (cell plantings), 33 hectares
Living fences#*
Trees and shrubs (3 plants/cell)
Grass, 16.5 hectares (13kg/h)
Pattern 3 (shelterbelts) 3,800 m
Trees and shrubs (6 plants/m of belt)
Pattern C (Local populace), 60 hectares
Iiving fences #
Trees and shrubs (3plants/unit property)

Totals
Tres and shrubs: Patiern 2
Pattern B
Pattern C

Living fence plants: Pattern A

Pattern B
Pattern C
Grand Total:
Mederdra

Pattern A (cell plantings)
Pattern 3 (shelterbelts) 4,830 m

Irees and shrubs * (6 plants/m of belt)
Pattern C (Local pcpulace), 31.5 hectares

Living fences#

Trees and shrubs (3plants/unit property)
Reserved Areas, 82.5 hecsares

Trees (estimated)

Shrubs (1lrlant.-/200 =2)

Living fences (18,200 m, 5 plants/z)
Grass, 82.5 hectares

Totals:

Trees and shruds Pattern A
Pattern B
Pattern C
Reserved Areas

Iivirg fences Pattera A
Pattern 3
Pattern ¢
Reserved Areas

Grand Total

v-l .

No. cf Plants

297,000

9,900
21L kg seed #*

22,800

2k0, 000
2,000

9,900
22,800
2,000

34,700

297,000

0
2&02000
537,000
571,700 plants

None
29,280

126,000
1,050

2,000
4,125
91,000
1,072.5 kg seed*

0
29,280
1,050
2,000
32,330
0

0
126,000

21,000
P e R
217,000

2l9,330 plants



Notes to Preceding Estimates

*Calculated by: A(10,000)L . n : mxber of plants
\

\ a
When: A : area in hectares
a : area of unit cell : 100 =2
L : length of living fence per unit cell : 18
R : number of plants per meter of fance : §

#Calculated by: A(10,000) . 4 P.f.n. : mumber of plants
P
When: A : area in hectares
P : average area of a property : 900 m2
£ : overlap factor (scme of the boundary fences will be
cammon to “wo properties)
n : mummber of plents/m of fence : 18

** Creating a complete grass cover in the Reserved Aress at Mederira

within 3 years may not be possible. I% is estimated that mature gress of

the native species that aprears most promising will produce ebout 45.5 grams
per m2, assuming fully mature plants., The essential difficulty is that grazing
pressure is so intense that none of the wild plants are yet to produce seeds,
The plants are also quite rare. Nevertheless, wild plants could be collected
by diligent search and placed in nursery bed. In such an ideal situation they
would undoubtedly grow rapidly and produce seeds. It is estimated that at best
a bed at 1000 m2 could be created in this way. The product would be approximately
45.5 kg of seed. At rormal seeding densities of 1 kg per 750 m2, this &rount
of seed will cover about 3.l hectares, which is less than 4% of the 82.5
hectares in the Reserved Areas. This grass will not mature for another 2 years,
so it cannot be used to produce additional seed. The next year of production
fram the nursery grass plot will seed Perhaps another L hectares. But it is
obvious that ccmplete grass cover, using the ‘selacted rative species, will
require several years. The alternative is to sow the entire area with an
introduced specias for which seeds are readily available, If this is done,

it is likely that the native species will eventually crowd out the introduced
species, especially if it is encouraged to do so by Judicious planting.
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ANNEX VI

RIFUSLIUS ISTATIIUE 53 ILURTTLITD HCINIZUR = FRATIAIITIE - JUSTICE

SRISITINCZ E2 L. RIFUSLICUD
e hna—

S2CRIT N* T7 054 /

porteznt réorgazisation cu Comitsd
pour lz Trotection et la Consere
vation de la Nature,

LT ZRITISZT 22 La RIFUZLIUZ
SUR le rap-ort cu iiinistre ¢'Stat A la Promotioa Rwurale,

VU 1z Coanstitution,

VU le cdécret n® 52 75 du & cedte=bre 1975 portaat rézlemeat orgaaicue
relatif sux atiridutions ces !linistras c¢'Itzt et des ilinistres,

VU le cacret n® 43 75 cu 3 =ei 16735 fixzaat les attributions cu
Hinistre cdu Sivelopoement Rural et l'orgonisation de l'Admings-
tration Cextraie ca son Diparte:ent,

VU le cicret =® 59 252 cu 30 diceadre 1259 portaat cridation C'un
Comité zour 1= Protection st la Conservation ce la Nature,

L2 CCliS3IL I35 iINIZTREE IITIDU ¢

AXZICLS 2 ¢ Le Cozité sour la Protectioa et la Cozsarvation de la
Hature, créi sar le Dicrat n® 56 155 du 3Cel%e2959,
est d=us sa:matitution et soa fonctiosanerent réorzea
2isé par les dispositions du JT3sent Dicret,

£30ICLZ 2 3 L'avis préalzble ce ce Coxiti est obligstoire sour toute
action susceptible de wocifie= le silisu zzturel et »our
toutes zuestions rel:ztivas 3

= & la protection des sols, ces ressources Yydrolozisues, de
fzune et da le flore,

- & lz coasexvation et & l'utilisztion rz2tionzelle Ces
Tezsources naturelies

= EUX paircs nationaux st riserves ce toute Qature,

LITICLT 3 ¢ Ce Comité est co=posé comue suit

PRSSISZIT : le i‘inistre chargé de 1z Protection de la Nature
ou son éjlague
VICZ=FRSSIZINT : le Zini=tre chargé cu Flan ou scn ¢3légueé

SSCASTIRS GIIZUL ¢ le Directeus ce la Protection et ce
l'aaelioratioa de l'Ispace Agro~Pastoral

. oolee
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o

1233335 ¢ la Cirecteus €2 1'Ilavegae

ly «'a €3 l'Rgriculture

la "a €3 1l'dycraulizue

le -"a cu Géaia urul

ls -"a ce ll'iarigistrensnt, cas Touainas et
cu Tiabre

le «"a du Tourigme

le .n"a G2 la Culture

le o'"a Ces Flcaes

le Jiractour dds !linés:ct ce la Géologie

le -"a cu 3udget et des Cozptes

£ITICLI L 3 Le Comité se riunit ay @moins cewsx fois 1l'an i la
cezands de son Frisiceat et <isizna uze fois bour toutes
wle coamission axdcutive der=znents ¢ watre =ambres,
racrutés en son s2in. Le Secretoire Ginsdral est,; ce croit,
Sacretaire Gindral c2 1a Commission ; il paut ftre
253istd ¢'un Secretai=a iLejoint,

o

e ¢
L)
- o
iné

£ATISLI 5 3 Le Comité 3t la Commission exicutive Jer=2n2ate douvent
inviter & leurs travaux tous S33cizlistes et toutes
J3Tsonnalités cont 1z prisente se-cit sowhzitzble,

£XTICLE S ¢ Le Secretaira Génidsnl ast casrg? ces -2lations entre
-h . » . o . .
le Comitd et les 0Fganisgsn23 adrinistratifs,

aXTISLT 7 ¢ Le ilinittra ¢'Ttat 2 la Froaotioz Rurale ast chezrge
da l'axicution cu prisent déc=at Jui, abrog2ant las
€ispositions cu cicrat ne 59 18€ cu 3C cicembra 1959,
S2ra >ublid suiveat la arocidura Cl'urgaince at au
Journal Cfficiel,

HIU-JCECTT, 13 28 février1977
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ANEX VIZ

ESCRIPTICH OF PROJECT

. The proposed project for Renewadle Resources Management in
Mauritania, has as its lcng-term goel the bramolion of selfacustaines
development in the rural sector thrcugh the establishment of
comprehensive prograzs to strengthen a manvower and r scurce base raeded
to withstand adverse climatic and ernvironmental conditions, without
disruption of continued development. The project coacert and purpose
is to find and develop technigues and methods that will improve
environmental conditions now and to an even greater extent in 4ne
future. Pilot interventions, in addition to a resources inventory anzd
educational trairing, will be izzlemented 5 rehabilicate and revegatate
areas that have experienced severe and stead; deterioration of 3cils and
natural vegetative cover jue ic over use and adverse climetin tonditisna,

The .roposed project includes several compenanis, the 2irzt o7
which is 2 renewable rescurces inventory., This inveniory will utilize
satellite imagery, aerial phctogrephny and "ground truth” surveys to
develop maps and photo-mosaics szhzwing vegetation, soils, weter and
terrain features needed for remewable resource tlamning and menagemsnt,
In addition, Meuritanian techmicians will be trained in Photo-intergre=eticzn,
resource planning and ground truzt surveying,

The second component of the project provides for 4he “wei-ir
cf Mauritanians in resource planring ani management tirgugh Tz srovisisno
of scholarships for United S+taze: 2nd third-country training, ani
in-cowntry training as an integral pert cf the project. IL
thatl two scholarships will be provized for U.S. training and six ?

8l h
s

v wean Wiela wee'w e

third-country training., Up ts L0 Mauritaniars axre exness
in-country training in extencisr zmethods or TroToTing Tesour:
corservaticn and management,

A seriss of pilot interventicns in sand Zune ssatilization,
Tange manegexent and reforestaticsn will coxprise the third sozgomant of
specific activities, These bacic activities will a3°3=pt revagetziion

cf areas that have avperiences aivansed degradeticn, and insraduse
Proper nanagesent <achnigues for rangelands and forest arez:z, Tae zey
to all of these interventions wiil be the degree to which the lesal
population will be involved at all stages of tnese intarventicns.

By the end of the project, a substantial bedy of informatien
will be availeble cn natural renewable resources. This knowledge Wwild
have been integrated with the results of the pilot interventions tc
develop plans suitable for expancion to other areas of Mauritania.
Knowledge and experience will have been gained by the local population |
and GIRM an arnual and perenial vegetatiocn reguired far protecting and
expanding the natural resource base, Trained technical and extensian
perscanel will be available for future project implementation and
rational management of Mauritania's resources, - ...:. .
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