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DEFENSE MAPPING AGENCY
TOPOGRAPHIC CENTER
WASHINGTON, D.C. 203183

[EPLY TO
ATTENTION CF:

DMATC-PPO(40119)

Mr. David Shear

Director, Oifice of Central and

West Africa Regional Aifairs

Agency for International Development
Department of State

15 JULT7S

Washington, 0.C. 20523
Dear Mr. Shear:
As requested by USAID, enclosed is the {inal plan addressing t! 'nappmg and
geoderic survey requirements for he Senegal River Basin ?':ne':t in West Africa.
This final versicn :ara.lle:; the original draft p. epa'e oy DMA technicians who
visited the project area under USAID sponsorsnip last May. -\: the request of
Mr, Hal Gray :‘r:m your office, a few modifications wers ‘made in the final
proposal to reflect budget constraints.
The proposifl has been: ceviewed Dy other elements and can de considered a
reasonable/plan for incorporatiz,:in your overall planning document. Slight
modificatiiins may 2e acgropriate in the future and can easily be accommodate
as circurastances dictaze, ' [f any questions arise after your caview of the
documet, please feel free to contact Mr. Morrow of this Centec.
Sincerely
4 1
,——/ . - [/ //
/ 7 ! f /
/Uil XLl
WALTER M, LEECH
Deputy Director, Programs,
Production and Operations
Enclosure
As'stated
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SENEGAL RIVER BASIN SURVEY AND MAPPING PROPQOSAL AND TERMS OF REFZIREINC

(O]

Introduction

In order to meet the Congressional mandate ""to develop a long term

cqmprehensive development program for the Sahel", priority attention

must be given to the need for basic resource data in the various

river basins., The planning of irrigation, drainage and flood control

projects, which will be a very important part of long term Sahelian
ra t

area development, can only be done on a sound basis attractive o

donors and investors when adequacte information exists on topography,
suitability of land for farming, water supply, susceptibility to
flooding, other physical resources ard human and a2concomic 'esources.

The '"'long term comprehensiva develcpmen:' mandated by the Congress

has further implications. Basin-wide and regional master plans
identifying potantial projects need to be preparsd., Experiance has

shown that contour maps to a scale of about 1:10,000 or, in other

cases, 1:20,000, are generaily needed to rdentify irrizable lands

and to make feasibility designs and estimates for alternative projects.
Laciking such maps, individual projects migzht be’built which would i
later prove incompatible with effective development of tha river baszia.
A.I.D,'s participating in the agricultural development of

the Seneg ia has been demonstrated in several ways The
AZency ha studiad the Senegal River Basin Develcpment >
Authority 2 Basia Plan (The Acthority's French acroaym

1s OMVS). s -vear mastar plan envisages a total investment

of $3.5 billion four sectors of development: agricultura, dams,
ports aad v A,I.,D,'s prograom conceantration has been largely
opiagricu lopment @nd also on training and human rascurce
develorpnient ancy hasireporteditoCoogress that i ts narticipatinn
in other, truccurals 1spacts of the Plan should not te
excluded. ort to Congr2ss, 'Implamenciution of 'New Directions’
in Develop stance'’, dated July 22, 1975, Administrator Parier
reported, 11 contiaus to be occasional large scale infrastructurs
projeccs .I.D. %111 consider importaat enough to fizance {2

they contrisute to overall agricultural production goals Z2or the poor
majority. An example ... is the Senegal River Basin Developmant (OMVS)
lo .., the first stage of a coordinated multinational effort to
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The development of irrigated agriculture 2and the control of flooding
in the Senegal River Basin requires new surveving and mapping.
Existing maps of the area are small scale (1:50,000 and smaller),
lacking in detail, and incomplete in their coverags of the areas where,
according to the Indicative Basin Plan, major developments will occur.
Existing surveys in the basin are, in many areas, not related to a
common horizontal reference point or elevation datum, This lack of
adequate topographic information, if not corrected, will lead to more
costly and less satisfactory projects withia the basia; in fact, in
the absence of better topographic information, some potentially
feasible gravity irrigation projects may not be identified, and some
development may occur which is incompatible with optiamum resource us2,

Justification for Survey/Mapping of Portions of the Senegal River Basin

The planning of development ia a river tasin aust te comprehensive.
This is required both by logic and by our appropriations legislation
(see Foreigm Assistance and Related Appropriations Act of 13974,

Section 101). Only through detailed kxnowledge of the resources of

a river basina can coﬁp:ehensi/e planning occur, This planning must
include consideration of the remaining basin area, alternative projects
within the basin, and considaration of how these alternatives maz be
affected, ' It 1is pnot usually adequate (although 1t i{s often dons Zor
reasons of ecoromy and a shortage of capital) to survey and map only

a limited project area whed-planning a new irrigation perimeter or

other project.

Development of mnajor river basin projects requires f2asibility studies
¥1th reasonably firo astimates Ll Droject costs and benelits (Foreigzn
Assistapce Act of 1961, Section 611), Such y bSe
based on surveys, preliminary eagi: § aad quanstity
estimates., Zxperience nas shown\that reliable cost e5tinates cannot
be made w¥ithout mappiang ia the 1:10,000 or 1:20,000 range or ¥ithout
surveys of suitaple accuracy.

Detail and accuracy of maps are measured i1a terms of their horizontal
scales and their contour latervals, ! The smaller the contour interval
and the larger the ratio of distance on a mnap to correspondiag distance
on the ground, the more detalled und accurate {5 the map, and the less
field surveyiag required to supplemect {zformation on’the map, It i
of greatest interest, therefore, that =2ach step ia the mapping process
be undertaken 50 that the most accurata and detatisd naps consistent
with needs can bte produced,

.
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The OMVS has asked A,I.D. to finance the triangulation 2nd mapping of
the Basin area, or at least of key portions thereof. The technical
proposals contained herein have been preparsd by two consultants from
the U,S. Defense Mapping Agency on the basis of a four-week TDY to
Dakar and points within the Basin area. TFor the survey aspect of

the project, they have proposed utilization of the traverse system in
lieu of the triangulation requested by the OMVS, siace modern traverse
methods are more accurate, and less expensive.

Purpose of the Project .

The purpose of this project is to provide the OMVS with critical
horizontal and vertical data required £o put all mapping in the area
on a common system, to enable it to undertaks whataver studies and

’
implementations are envisaged to realize the objectives of the
Indicative Basia Plan. These data will be required for the planned

irrigation projects, dams ard ports, and £
and natural resources. This will be
leveling and horizontal networks, £

tudies of forestry
m h through precise
wed by large-scale nmapping.

Precise leve
irrigationiis pl
leveling is ina

ing is the first requirement because gravity-
n ¥ 2 T

gions in the Basin.

Horizontal control is the second r
control in the area is the net of astr
by the French National Ceographic I
for the 1/200,000 maps. This net w
that scale. This control is not re
therefore, a pracise horizontal net
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The project consists of two phases, The first is the establishament
of a precise geodat raverse coannected to the 12th parallel at
Kayes, Mali, passizg through the Senegal Valley beyond the Cuiers
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Lake and then rejoining the 12th parallel near Thiss, which lies about
40 kilometers east of Dakar, At the same time, basic first order
levelling will be carriad out, This is necessary because thare are
several local horizontal and vertical networks that do not meet the
required standards and are not based on a common datum. These first
phase activities will support the second phase activity, which is the
aerial photography, mapping surveys and photogrammetric mapping.

The mapping operations will begin with the aerial pkotography.

Aerial photography will be procured for the mapping of ten selectad
sites along the Senegal River Basin, (see attached map with sites
delineated.) Aerial photography will consigt of:

1.) 1:9,000 scale panchromatic photogranny to be used for vertical
data, Two cameras will operate simultaceously; thereby producing two
rolls of original £ilm,

2,) 1:18,000 scale panchromatic and color-infrared photography
flown simultaneously. The panchromatic photography will be used Zor
aerotriangulation to provide photogrammetrically-derived control for
the 1:9,000 scale photography., Ia addition, it will be used as a
base for the orthophoto and photo maps. The colar-infrared will be
useful for delineating hydrological features and vegetation

3.) The entire Basin will be flown from the Delta to Xayes at a
scale of 1:50,000, Again, panchromatic film arnd color-infrared will
be exposed simultanecusly. This #ill orovide an overwview of the
entire Basin for purposes of supporting the Indicative Plan's proposad
projects in nawvigation, forestry, positioning of levees and danms,
identification of types of crops, diseased or dead vegetation, and
areas subjact to flocding and other relevant studies.

Terms of Refarence Zor
Zstablisnment ol a Prec TcsContnol
Vertical Control i’ The gravicy powered i{rrigation projacts
being planned and/or i distatas the need for precise
lavel TH er laveling i{s t~o decadas old and
t disturbed. As a practical matter it
ostablish new first order lavaling
benchmarks. Zxistiag benchmarks
@ new laveling should seldom exceed

In addition to establishing new first order levelizg alozcg the road
between aayes and Saint Louis, leveling should be transferred across
the river in the mappliag areas of Bakel, llatam, Xaedi, Salde, Bogue,
Podor and Richard Toll.
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Horizontal Control: The next priority is the establishment of a
precise horizontal framework to which all mapping surveys can be
attached. This framework will consist of a precise geodetic traverse
similar to the 12th Parallel Survey and will be connected to the

12th Parallel Survey near Kayes and Thies. This precise traverse
will follow the Senegal Valley from Kayes to the viciaity of Rosso,
Mauritania, before turning south toward Thies. The exact path of the
precise traverse will be one that combines sound surveying practices
with economy of operation.

The 12th Parallel Survey (Traverse) specifications were writtenm about
ten years ago to employ electronic distance measuring equipment
(EDMF) designed and manufactured several years before that. Those
specifications were drawn up %o yield a horizontal accuracy of cne
part in a million. Comparisons of that traverse with triangulation
indicate that the one part in a million goal was achieved, With the
EDME available today similar accuracies could be obtained with less
effort.

Although first and/or second order horizontal ties from the m
traverse to the supplementary stations would be asdequate, pre e
traverse would be best for the basic control because of the distance
it must be extended. If first order basic horizontal control wer
used, the misclosure when reconnecting to the 12th parallel near
Thies, could be as high as 8 meters (one part ian a hundred th
as compared %o less than a meter for precise traverse, If t
misclosure for first order triangulation or traverse did turn out

to be as high as 8 meters {t would either leave serious doubts as

to whether a gross bluader existed somewhere in the work, or it
could ultimately cost more than precise traverse {z the long rum %o
show that the error was really the allowable systematic error of one
part in a hundred thousand permittad in first order ¥ork (and not a
blonder).

1L use these
S as a refarance,
o\ gocod, closed
or :h : rst norizontal coatrol for the
ather than seek cheaper, zore expeditious
ly dave to be redone and readjusted in

Since all fucture napping and su'"»y sork ia the a
precise traverse statioas Jad supp ementary static
it #1111 be good long term ! h
precise geodetic traverse I

region in the first place r
methods which would most like
the futura,
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Additional horizontal survey stations will be estatilished and connected
to the precise traverse by appropriate methods to give first or second
order accuracy. These stations will be at convenient iocaticns for

the future mapping surveys of this project and each|will have an
azimuth mark, visible from tripod height on its sid¢ of the river.
Also, at intervals not to exceed 30 kilometers, sucl a point will be
astablished across the river from the main traverse. Furthermore, an
auxiliary microwave traverse (with some astronomical control) around
the delta area north of Saint Louis will have to be tied at both ends
to the precise traverse. .

Once the basic vertical and horizontal framework has been established,
the aerial photography flown and picture points selected (see following
section for terms of reference on aerial mapping photcgraphy), the
mapping surveys will begin. These surveys will coonect abcut 35
horizontal picture points to the horizontal. framework and about 3100
vertical picture points to the precise leveling. These surveys for
mapping control %ill require a lot of field work. The 3100 vertical
picture points will entail about 990 kms. of second order leveling,

110 kms. of third order leveling, and 4300 kms. of lass precise
leveling. Once these surveys are completed the maps can be made.

Development of navigation up the Senegal River will require channel
surveys, Though ultimate development will await construction of the
dam at Manantali and regulation of the flow, some improvement of

the channel can begin before then, These channel surveys would take
advantage of the survey stations established during this project.

Terms of Reference for the
Aerial Mapping Photography

The aerial mapping photography serves a twofold purpose. Its function
is to produce 1:10,000 scale, one meter con:our iataerval photomaps or
. orthophotqmaps of ten areas in the Senegal River Basia. These areas,
delineated on the map attacl t0 this picposal, ares located ia the
regions of: 1) Aftout es Sahel; 2) Rosso-Lac RAxiz-Lac de Guier;

3) Podor; 4) Bogue; 35) Salde; ,5) Zaedi; 7) Mactam; 3) Bakel;
9) [Xarakoro River; and 10) £ZXayes. These areas were specifiad by
OMVS officials as meriting the priority, w%ithin the f{ramework of the
Indicative Basin Plan, of being flown for large-scale photogrammetry.
The attached map also indicates, for each area,the size ia square
kilometers.




The color-infrared photography and the small scale black and whiie
(panchromatic) photography are for hydrological, forestry, range
management and other studies to be conducted according to the work
plan of the OMVS during the next ten years.

The recommended mapping plan is as follows:

1.) The first season of 90 days duration (January - March)
must be devoted tu flying the 1:9,000 scale aad 1:18,000 sczale
photography. =Zvery effort must be made to fly the two scales in
usal 3, concentrated blocks. Ia this way, actual mapping can begin
afte picture poiat control Iis established. The 1:9,000 scale pnotos
will be flown at 1,372 meters (4,300 feet) altitude and =he 1:18,000
gcale at 2,743 meters (9,000 feet).

a.) The first photography to %e flown w%ill be the 1:9,000
scale, panchromatic photography - =wo camer3as cperatiag simultaneously
to yield two origiazal zegatives. [n the same areas the 1:18,700 scale
photos shall be obtained. Similarly, two cameras will cperate
simultaneously, one'with color—-infrared azd the other with panchromact
film.

32 =m. focal
©o sperata

a lesign
ata all

b.) The aircras zust Se capable of =cu
length cameras. The controls of one canmera :hould b
automatically the other cazera. The Zameras aus

to obtain maxizum resolution, xzinizuz digtorzicn, and accommae
film types.

[ ]

[ =]
ot

c.) The 1:13,000 scala panchromacse
for aerotriangulisicon 1nd To Tadke The Zonal
maps. The color- 31 arad
valuable tcol Zor hy

purposes.

r-< IL

o
, =2Xposed 12 The dtlher Jumera, Wil
Y, vegataiion, Jeollg

d.) Ia =he aerotr:?:guLJ:;en photography, ver<sical picture
points will De =2stablostied .2 2ach orzer 07 4 star20s8copis paLr of
photographs, commcnly <aown 1s 1 1edel A Dicture poiat L5 1 photo-
identiZiable, pin-pricked,descrited, non-meonudented gaodeill folnt,
positioced verzically, horizcmtally or toth The number I vertical
picture poiats for the 1,7C0 protos covering -he Zen 2reas will be
about 3,130. Tre nuakter >? hori:on:al[ver:l:al pLSTire zoiats will
be about 35, The horizontal,/vertical poiats %ill te placed in <he
corners and perizeters of the aerotr iangula-ed blocks. The purpose of

Y
aerotriangulation (zot o be confused aith ground level <riangulation,
which ia this proposal will 2ot be urndertaken ia favor of travarse,



the more modern and technologically more accurate method) is to
derive photogrammetric control both horizontally and vertically,
as opposed to ground geodetic control. Aerotriangulation derives
Jmany points on the map from a few ground established points.

e.) The aerotriangulation photography, totalling 1,700
photos, will be divided into manageable blocks dependiag upon the
method of aerotriangulation, size and stape of the area. The density
and distribution of ‘he control is for zmodern analytical block
adjustment methods using the MUSAT prograza. (MUSAT is lultiple
Station Analytical Triangulation).

f.) Prior to this adjustment, four passpoiats ¥ill he
selected in the corners oI =2ach zmcdel of the 1:9,200 scale photography
Pagspoints are photo identifiabla points. The horizcatal and vertical
values are derived photegrammetrically cthrough Tue 1erotriangulation
MUSAT procedures. The selected passpoiats #ill %Te =ransfarred o the
1:18,000 scale ptotography. Af<er aerotriacgulatsisa each 1:9,9200
scale photo will htave torrzontal apd ver<izal values Zor each pass-

point. Use of this method reduces the requirements Zor grcucd
geodetic control to a quarter 52 <he norTmal reguirezent ¥hith resus.s
in substantially Lowa" c08t5. The 1:3,200 scale zhotogTraply Ls then
stereo-compilad {2 2 h accuracy stereo plotter ‘3r the cne zeter
¢ontour ianterval, In Jddi::an 2MYS recozmends a1 fashed lize
representiag nalf meter supplewmental ‘zontsurs Zor Zlas areas and
numerous spot elevac-wns determined protogrammetrically, 2specially
in depressionsg and elavacted areas. Spot =2levazticns ~1ll e accurata
to 20-25 centimetars

Z.) The 1:13,200 scale photcgrashy will Se uised Zor the actua
photomaps and orthophotomdgs., The use -2 the 1:13,20J0 scale photd
instead of the 1:3,220 s5cals phcto for the Tapsg raosulci Lo substantilal
savings. [n very 14T idrweds, such 15 {35 characterized iz much of :he
lower vallay 2 the 3asin, protimdps are advisablae.  The prnotography
will te rec:siiied and then positioned Zor 3 mosaic. These thotcmiaps
will be <rue naps; The saAla will remailz Songtant Thriughout the Tap.

ra1a reliaf, Javen Low Rills are considered reliael),

In areas of zerra:
orthophotomaps %111 Te produced. The or::ophcto procedure rectillas
the photo and removes relief displacement so that the scals remains
constant. The orthophotomap, l:Xe the p"otvnup L3, in every sense,

a map. Accordiag o terraia relief, 2ach photograph or nap sheet area
must bYe 2xamined for determization of producing a photomap or ortho-

photomap.
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2.) The second season's operation, lasting about 45 days in January
and February, will complete the large scale photography and the 1:50,000
scale, 152 mm. focal length camera lens photography. As is the case for
the first season's work, two sets cf simultaneously obtained photography,
panchromatic and color—-infrared, will be used for flooded land studies,
forests in the river valley that may be destroyed, agronomy, ranoge
management and vital navigation surveys. This photography will cover
the entire Senegal River Basin to Kayes Mall.

It is possible that this operation could be carrled ou® duriag the
first season 1if no logistical, shipping or climatic difficulties arise.
The likelihood of all three factors plaving no iaterrupzive role is
slight enough that this proposal realistically envisages the need to
complete the total task in Two seasons.

3.) The £iaal maps, =otalliag about 270 i3 sunmber, %will %te ortho-
photomaps or photomaps on 2 protographic print tasae of swuitable
thickness, stability and durabilizy. The maps will ke the color of
the prints, black acd white. Superizposed on the naps %11l Le an
appropriate grid, names, contoursg and spot elevations. Thke ac:ual
map iaterior size of the sheets %lll te three ainutes by thrae aizutes,
or about 36 cm. Nor<th-South and 34 ¢, Zast-wesT., The overall size
of the sheets with nmargizs and legends zay be 70 ca, by 34 ca.

4.) TFinal Products 2o te dJellvered %o the CMV5, (Quaatizies are
approxima:e)

a.) Priats, 1 each
1:9,000 scale pacchroma:ic photcgraphy
1:18,000 scale panchromati:l prnotography
1:13,000 scole color-iz2Zrared chotogTinhy

-

1:50,7500 scale czolor-izirared photogTipny

1:50,000 scaia2 paach:éma::: photography
b.) Film - Rolls

1:9,000 scale panchrcmazic photo - 2 each

1:18,000 scale panchromatic photo - 2 each

1:18,000 scale color infrared photo - 1 each


http:quant:i.es
http:navigati.on

scale photo

c.)

1:18,000 scale color-infrared photo - 1 each
1:50,000 scale color-infrared photo - 1 each
1:50,000 scale panchromatic photo - 2 each
Photo Indexes - Only black and white

1) Two negatives each of 1:9,000, 1:18,000 and 1:50,000

2) Four priats each of tkte above

d.) Six copies each of photo lize plots
e.) 1:10,000 scale nap sheets, 20 ccples each, 270 sheets
5.) Listed below {s a tabulation of areas o he mapped, 1:10,000:
Name Area No. Square Xllometers
Aftout es Satel 1 829
Rosso (Lac R'XKiz) 2 3,434
Podor 3 340
Boguse 4 1738
Salde S 337
Kaedi 6 528
Matam 7 411
Bakel B 262
Karakoro 9 399
Kayes 10 262
6.) Senegal River Basin Area - Photo only at 1:30,000 scale,

24,636 square kxilometers.



Summary of Survey Costs (BUDGET) for Basic Control

First Order Levelling

Precise Geodetic Traverse and Supplementary

Stations

Mapping Surveys

$ 500,000

$2,000,000
$2,646,500

TOTAL - 85,146,600

Detail of Budget Formulation

LY

1.) Leveling, first order, (500,000)

Assumptions: A)

8)

c)

Full season's work for leveling crew each year.

Average spacli-g betwveen Zirst order benchmarks

about lkm, 130 existizg parked feature
#11l probably bte usable over the 720 ko.
stretch.

The estimacte for second arder levelizyg assumes
monumented tenchmarks <o averiage 5 k:aa. apart,
For a 790 wnag. stretch (s (s assumed that 26
existing features would serve as benchmarks.




Budget for LevellingﬁFirst Order

benchmark loca*tioun)

OBSERVATICNS

for digg

- (900 =nan-days unsk

§ =g

-~aalty

VEHICLZ OPZRATICN

- (local skilled labor 896

.

holas,

Reconnaissance (selection

Monumenting (price for concrete
and labor for benchmarks @ S75 ea.) /flt)

- (surveyors 896 Mandays x 3150/day)

-~

Mandays x 3

illed at 315/day

aixiag concrate,

- 2 vehicles at 300 211,70 x 15 710s. at
.25 par mile

MISCELIANECUS

TOTAL

+ Contiagency

Expected Bid

AIR FARE FCOR PERSCNNEL
Sca FREIGET FCR VIHICLES
AIR TREIGHT

+ Overiead (30%

110%)

25)

etc.

)

First Order

Second Order

S 6,200

49,200

(660 new)

134,400

22,400

13, 500

(for figuring
cost per km.)

$ 6,300

9,900

(132 new)

67,200

11,200

6,730

49,453

500,000
(This column represeants
.breakdown o?

$500,000

being requested for
FY76 funding for

levelling)

3,000
2,200
6,200

300

1,210

$114,260
91,408
20,567

226,238

(or about $300
per km)

(This column i:
calculated to
show average
cost per km fc
the later
manping survey



Budget for Precise Traverse Estimate (807 km)

Assumptions:
A) Avefage length of line is 25 kxm or a total of 32 lines.

B) No more than half of the statious w%ill require Bilby Steel towers;
portable stands will suffice for the others.

C) Ties to su.plementary points will only require a’'single occupation.

D) Each precise line will require about 43 man-days of effort by
surveyors and technicians. This iacludes aaticipated weather loss.
Assumed also is a figure 2f 45 man-<days of local 2mployees.

B) Each supplementary stati
technic

on w11l require about 20 asa-days of =2ffort
by surveyors aad i

ans and 20 ran-davs of local employess.

F) A loss of about 600 man-days each seasocn £or aobilizatiyr . sickness,
etc. N

G) Average salary aad par diem 2o vs Jdnd techn:iclans ts 5130/day;
for skilled, locally hired e2mployees is 325/4ay and or urcskilled
locally hired emplov=es is 315,day,

iong, for exanmple, 2¢crogs the river {rom

H) About 35 supplemenzacy s i
te established.

the precise traverse, wil

I) Abour 12 stations arnund the delta will be astablished with 1bout four
astroncomical stations. ) *

J) Approximate composition of work crews:

Chief

Geodimeter Observers

Azimth/Aagle Observers

Computer Specialigt

Astronomical Observers & Computer Specialists
Reconnaissance Ingineers

Tower Builders .
Clerical/Loglistics Assistants to the Chief
Men

H
-:lmwmmr-uw»—a

TOTAL

K) Vehicles: Four 5-ton trucks, 4x4
Nineteen 1-ton trucks, 4x4



BUDGET :

Salaries:

Precise Traverse:

U.S. Technicians - 32 main stations x 45 man-days x $150
Local Skilled - 32 main stations x 25 man-days x $25

Local Unskilled - 32 maiz stations x 20 man-days x $15

Supplementary Stations:

U.S. Techniciags - 35 suppl stations x 20 nan-days x $130
Local Skilled - 35 suppl stations x 12 man-days x $2§

Local Unskilled — 35 suppl stations x 8 man-days x 31§

Delta Survevy

U.S. Technicians - 12 stations x 20 x $130
-4 astron stations x 12 x S130

Local Skilled - 12 stations x 12 x 825
- 4 astron stations x 12 x $25

Local Unskilled - 12 stations x 3 x 315
Loss Time - 600 man-days x 3130
- 600 man-days « 325

-

TOTAL SALARIZS 'G)
‘wS

’ ! Q h}!
COMMODITIZS AND OTHER COSTS M

Vehicles (of which four are for the levelling ac.tivi:y

4 5-ton Trucks
Office Rent ($500/mo x 7 mos)

Monumenting Stations, equipment & materials

216,000
20,000

9,600

105,000
10,500

4,200

36,000
7,200

3,600
1,200

1,440

90,000
15,000

319,740

150,000
40,000
3,500

25,000



‘Fuel for generators, lamps, etc. 5,000

Office Supplies $,000
Vehicle Operating costs (15 x 19,000 mi x .25 mi) 71,250
17 round-trip air tickets @ $1,100 18,700
Air freight for instruments (6,000 lbs, x $2.30 x 2) 30,000

Sea freight for vehicles, tower equipment, and

camping equipment 60,000
Miscellaneous ' 6,911
TOTAL COMMODITIES AND OTHER COSTS o 415,361
SUMMARY
Total Salaries ' $ 519,740
Total Commodities % Other Costs 413,361
Data Reduction (+ computer time 3 325,000
+.2% man-years 2 $20,000) 75,000
SUB-TOTAL $1,010,101
Overhead (80%) 808,081
Contingency (10%) 181,818

TOTAL BUDGET FOR PRECISE TRAVERSE SZ;OO0,000



Mapéiqg Control Esgtimate

This assumes that the same contractor will do both the basic control
and the mapping control and therefore, anticipates storage costs, but
no additional expenses for sea freight nor the capital loss (i.e., equipment
worth less than the price of shipping it back to the U,S.).

Vertical Control: The required accuracy £or the vertical pizture points
is 0.1 meter., This accuracy can be achieved by runpming fourth order levels
be .veen first, second, and third order tenchmarks. This meaas that
consider~ble supplementary levelling of second or third order will have
to be ¢ .ablished for the vertical picture poiat work.

Along with the estimate for the first order levelliaog (double mmn) s an
estimate for second order (same method 13ad =2quipmenz, tut done L1 sne
direction only). The 3200 per xilometer Zigure is based on the Zudget on
page 12, Third order levelling is estizated %o te cheaper - abtou<s 327
(same oethod and =2quipment “ut longer s5ights and larger clcsures feralttad).,
Fourth order lavelling i3 estimated 3t 3250 per xilowmeter, These Iizures
include overhead and contiagezcy.

To determine the elevactions for all the vertical picture polntsg in
the mappiag areas, the Zollowing amouats of levellizg will have 0 e ~un:
. VEIRTICAL CCNTRCL BUDGET
Second Crder: 283 x»m x 5200 S 295,4C0
Third Order: 108 kxm x 3273 23,7C0
Fourth Crder: 4242 kxm x 230 1,385,500
Total EZxpected Cost of Surveyv:in
Vertical Picture Poiat3 Ior
Mapping 1,41%,5C0
Horizontal Control: The Rorizomtal piciure potats can e ccnniectad
to the precise traverse w.ta auch of :the same 2quipaent used for the
traverse and i1I the aemberseol the crewsg are cross-traliced, Sy the same
teams doing the verzical prcture polat work. As the work locatiag the
borizontal picture poiants will requare litla, L£ any, momumeniing and
less accuracy, zkis work will be cheaper thaa The supplementary polats.
About 16 mpan-days (surveyors and techniciaas) per poiat.

HORIZONTAL CONTROL BUDGET

Salaries:

U.S. Technicians - 16 man-days _ '
x 95 points x S130 $ 228,000

Skilled Local - 10 man-days
x 95 points x $28 23,750

16


http:Surveyl.ng

Unskilled Local - 7 man~days x
x 95 points x $15

Loss Time
- U.S, Employees: 500 man-days x S150
- Skilled Local: 500 man-days x $25

TOTAL SALARIES

Commodities & Other Costs:

Vehicle QOperating Costs: 19 x 16,000 mi
x .25/mi

Office Rent (20 mos x $500)

Storage of Zquipment duri-g wet season
(18 mo=, x S$800)

Fuél for Generators, lamps, etc.

Round-trip Air Tickets

Office Supplies

Air Freight for Instruments (6 trips’
x 6000 lks x $2.30)

Miscellaneous
TOTAL COMMODITIZS % OTHZIR COSTS
Total Salari=s, Commodities % Other Costs
Overhead (80%)
Contingency (10%)
TOTAL HCRIZONTAL PICTURE POINTS
TOTAL VERTICAL PICTURE POINTS

GRAND TOTAL FOR MAPPING SURVEYS

17

9,975
75,000
12,300

349, 225

75,000

10,000

14,400
15,000
40,000

15,000

30,000
15,112
274,512
623,737
498,990
112,273
S1,235,000
$1,411,600

$2,646,600



AERIAL APPING PHOTOGRAIY i ug"S N
First Season - S0 days - plane on site.

Mobilization (Manager % labmen arrive 3 wks before plane)
Crew Prep. S 200
Pilot, copilot, cameraman, mechanic, 2 lab men

Ship Plane $ 107000
Ship Supplies 2500k x 33 $ 7,500
Manager 3 weeks at $25,000/year $ 1,500
Lab men (2) 3 weeks at $18,000/year $ 1,038
TDY 3 men x 3100 x 21 days $ 6,300
Fare 6 men x S1100 + $2200 round trip for manager $ 8,800
Car 330/day x 21 days S 630
S 35,968

$ 79,130

Demob. (Lab men stag behind 3 wks)

2 Lab men 3 wks at S18,000/year $ 1,038
Fare 6 people x S1100/year $ 6,600
TDY (2 lab men) 380 x 21 days x 2 men $ 3,360
Car $30/day x 21 days $ 630
Ship plane $ 10,000
Ship Supplies 200k x S$3 2000k S 6,000
Office . 3t 500
Local help S 400
3 28,528

$ 62,751

Standby

Pilot $25,000 $70/day x 90 days § 5,300
Copilot $20,000 $53/day x 90 days $ 4,950
Mechanic $18,J300 $530/da¥% x 30 days s 4,500
2 Lab men $18,000 330,/day x 90 days x 2 zet $ 95,000
Cameraman $18,000 $30/day x 90 days 3 4,500
Office % Lab 33500 ,/zonth x 3 months 5§ 1,500
Per diem 3 memn x 380 x 90 days $ 43,200
Car rental 330 per day x 90 days s 2,700
Translator/driver 5300/2c. x 3 mo. $ 900
Janitor $200/mo. x 3 mo. $ 600
Misc. $§ 2,000
Ailrcraft §125/day x 90 days $ 11,250
.8 91,400

-$201,080




Flying Cost
$100/hr x 155 hrs

Materials
10602 photos inc. 20% rej. rate
10602 x .50¢ each
212 rolls pan film at S125 each
(100 pics/roll 1:9000, 1:18000)
Chemicals
18 rolls False color at $54S5 per roll
False color developed in States
18 rolls x 100 pics .50¢ / foot

First Season Photo | 3 months

Mobilization
Standby
Flying time
Materials

Demobilization

19

$ 15,500
34,100

5,301
26,500

2,000
9,810

900

44,511
$ 97,924

$ 79,130
$201,080
$ 34,100

§ 97,924



1:50,000 Second Season

Mobilization
Crew prep.
Pilot, copilot, cameraman,
mechanic, lab man (3 wks before plane)

Ship Plane

Ship Supplies 2000k x $3
Labman 3 weeks at $18,000/year
TDY Labman 3 wks x $30/day
Fare 35 men x 31100

Car 3830/day x 21 days

Office % Lab

Local help

Demob. (Latman stays behizd 3 wks)
Lab man 3 wks at 518,000/7ear
Lab man TDY 3580 x 21 days
Car $30/day x 21 days
Fare 5 men x 31100
Ship Plane
Ship Supplies 1500 x x $3
Office
Local Help

Standby

45 days

lst Season $201,080 * 2 (half of lst season)

Flyizng Cosct
$100/hr x 30 hrs

Materials
Prints - 1200 x ,50¢ each
10 rolls pan at 3128 each
10 rolls color - infrared at 3545 each
Chemicals
100 pics - color .30¢/ft. (develop)

20

$ 200

$10,000
6,000
519
1,680
3,500
630

500

S00
25,529
$56, 164

519
1,680
620
5,500
10,000
4,500
500
400
23,729
52,204

$100,540




Second Season
Mob.
Standby
Flying time
Materials
Demcb.

Photo Indexes - Number of photographs and scale

7069 1:9000
1766 1:18000
815 1:50000
96350 prints at .50¢ each =
.70 indexes

1 day each x 70 days x 8 hrs. x $7/hr

Material for negative
$5 x 70 .

Control Plan
1766 Photos x 2 each x .50¢ each
38 Photo Indexes 4 gets at $8
Two men - three months
92 days x 2 x ? hrs x 37/hr.,

Triangulation - 2hotogrammeory (3aerotriangulation)

1766 photos x 5100 each =

Compilation - Contours, spot heights
7069 photos x 8 hrs ea. x $7/hr =
7069 Estars x 31.30 =

S 56,164
100,540
11,000
17,666
52,204
237,574

4,825

3,920

350
9,095
20,009

1,766
1,216

10,304 -

13,286
29,229

176,600

395, 864

10,503
406,467
894,227




Orthophotomaps

9 photos/sheet
9 plates
C-8 9 models 8 days x 8 hrs x $7
GzZ-1 9 negatives
9 prints
4 models/day x 2 days x 8 hrs x $7
Preparation & Completion

Mlosaics 8 hrs x 37

Annotation
names, spot helghts, contours

Photo Process

Repro
270 sheets
75% by ortho - 202 x 2488 =
Cost of Photomaps

9 photos

photos/hr x $7
-

s

Rectify 9 photoé

9 Estars 9 x S1.75
Prep. % Completion
Mosaic 3 hours x ST

Annotation
names, spot heights, contours

Photo Process

Repro

25% of 270 sheets
68 sheets x $1230

20
448
18
18
112
100
56

150

100
100

1,131
2,488

$502,518

16
100
36

150

100

100
559
$1,230

$83,640




Materials Furnished to QOMVS

'Prints 4 each

1:9000 7100 x 4 x 81
1:18000 1770 Pan x ¢ x S1
1:18000 1770 F.C, x 4 x 35
1:50000 813 Pan x 4 x S1
1:50000 815 F.C. x 4 x $§5

S 28,400
7,080
35,400
3,260
16,300
90,440

One set of original rolls of film at scales listed in Item 1.

This includes 2 sets of 1:9000 scale film rolls exposed simultaneously,

therefore, not listed in Item 3.

Duplicate Film
1:18000 18 rolls pan x 100’ x
1:30000 10 rolls pan x 100" x

False color 1:13000 x 1:3I0000
original filzn can te shaved by
participating countries.

Photo Indexes - Black & White - False co...
will be in the same sequence Ltecause of
‘simultaneous operations. (70 iandexas)

2 neg. ea of 1:9000, 1:18C00 arnd 1:300C0
6 x 70 negs. x S15
4 prints each 70 x 12 x Si2

Pan = Panchromatis - Black % WYhice
P,C, = False color = co&or—in!rared

Photo Line Plot - Three
5 coples each

1:10000 Scale sheets
20 copies each
20 x 270 sheets x 3812

3,600
2,000
5,600

6,300
1C,080
16,380

3,000

64,800

8$182,220




Cartographic Costs

Item

Aerial Photography

Photo Indexes

Control Plan

Triangulat’on

Compilation - Vertical Only
Orthophotomaps

Photomaps

Materials to OMVS

Cost §

712,569
20,009
29,229

176,600

894,227

502,616
83,640

2,601,110

Cost CFA au 230

163,890,870
4,602,070
6,722,670

40,618,000
205,672,210
115,601,5" "
19,237,2J0
41,910,500
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ACTION MEMORANDUM FOR THE ASSISTANT ADMINISTRATOR, AFRICA

THRU: AFR/DP, Charles Ward

FROM: AFR/SFWA, David She%r

-

SUBJECT: éequest for Funds for CMVS Basin Suxvey and Mapping Program

Problem: To obtain your apprcval for the use of 31.2 millien, %o ccme
from the $5 million African Cevelocment Pregram, Section 394 3 of the
Foreign Assistance Act, in order <o zonduct a zorticn 0f the ZMVS

Basin Survey and Mapping Program, and to cbtain ycur apcroval for
requesting that contractor proccosals for =zhe $1.2 millicn alss zentain

a proposal for <he entira survey and mapging zragram, :u::entl; astima:ed
to cost 33 miilion, with the understarnding =haz cnlv <he 31.2 million
portion is to be let immediatelry. -

Discussion: In crder %o meez the Congrassiznal mandate "to develcp a

long term ccmprahensive develscment grogram for <he Sanel”, orioricy
attention must be gFiven <o =h2 need Ior zasic resource data in <he
various river basins. The slanning of irrigazicn, crainage and flocd
control projects, wnhich will Ze a very important zart of lzng e -
Sanelian area dewvalogmen=, can 2nly Te 4cne on a sourd tasis atsractive

to donors and investors when adeguate informacticsn =xists sn s2cegraphy,
suitabilicy of land for Zarming, waczer susgly, susceptizilisy = Ilcoding
and other shysical, humnan and acconemis rascursces Al50, zasin-wide and
regional maszer plans identifving cotential grojaects naeed =t ke prerared.
Experience has shcwn that contzur mags =0 1 scale f 1:12,272 or 1:20,3C
are generally needad %o ldencilZv :rrigzakla lands and tc make faasibilicy
ﬂesxgna and 2stimatas fcr alternative 27202275, LagMing 3uIh Taps,
individua‘ 2roj=2cTs mizht Lo Zuilt whish wouald lazer provwe incompactible
with efiective ievelc;men: £ the river zas:in.

In order to achieve such devaelormen=t planning Zor the Senegal 2:iver 3Basin,
new surwveying and magoing L3 required. EIXiszzing maps oI tne arel ara
small scale (1:30,3CQ, and smaller), lacking in dexail, and inccoaplete in
their coverage of :the areas whare, accoriing =5 =he Indizative Basin Plan,
najor develogments will cczur. Ixisting surwveys in zhe has:in are not,

in many cases, relatsd %o a commen herizontal or vertizal reference zoint.
fhis lack of adeguate zzpograghic iLaformation, L7 not corrected, will lead
:0 more ccstly ard less satisfactory projacts within the hasin., In fact,
in the absence of better tcpograghiz inisrrazion, some potentially feasible
jravity lrrigation projects may not te identified, and scme development
1ay occur which is inczmpatible with optimum resource use.



The CWR DAP Overview (page 10l1) states, " ... it is appropriate that
the U.S. should be involved in (river basin development) as part of a
continuing interest in the (Sahel) Region," and notes that "water
resource development and irrigated farming are major areas of U.S.
expertise; not only do we have the technology and the experience, but
also we have some awareness of tiie range of problems involved in the
transformation toward modern waer use."

The purpose of the general program is to initiate the surveying and
mapping of critical portions of the Senegal River Basin in order to

assist the Senegal River Basin Development Authority (CMVS) with the
coordinated development of the Basin. The program consists of two

phases, the first of which will provide the COMV5 with the precise
horizontal and vertical networks required to put all mapping in the

area on a common system. The second phase will consist of the large-
scale mapping of selected sites. The entire survey and mapping project,
as proposed by the U.S. Defense Mapping Agency, would cost about $8 million.
Of this amount, $1.2 millicn is being proposed here for funding from the
$5 million provided especially by the Congress for the African Development
Program. AFR/SFWA is propesing to fund the remairning $€.8 millicn from
reqular program funds or the Sahel Pevelopment Program L1f approved, via
the PID-PP process. The additional activities have already kbeen reviewed
and approved at the PID stage for the next stage of design work.

The project's first phase will establish precise horizontal control by
means of a precise gecdetic &traverse conrected o the sc-called l2+¢h
parallel survey at Kayes, Mall, passing through <! enegal River Valley

i outh ard rejoining
the 12th parallel survey near Thies (which lies abcout 40 xilometers east
of Dakar). At the same time vertical ccntrol will be estzablished by
carrying out basic first oruer levelling. This establishment of proper
horizontal and vertical control is necessary because the currently existing
horizontal and vertical networks do not meet the required scarndards and
are not based on a common datum. The only existing horizental centrol -
in the area is the net established by the French Mational Geographic
Institute (IGN) over 20 years ago frcm astroncnical observations.
This net was an expedient just adequate for 1:2C0,000 scale maps but is
not reliable for large-scale mapping. Horizontal distance is important
for linking two originally separate sites as for example in designing an
irrigation canal linking a reservoir with crop production sites. Precise
vertical control is required to establish relative vertical position of
all points which is essential to project planning, some of which will
include gravity irrigation.

o+

These first phase activities will support the second phase activity which
includes the aerial rhotcgraphy and preparation of the maps. The photo-
graphy will include the Senegal River Flood Plain including the Faleme,
Bafing and Bakoye tributaries at a scale of 1:50,000 in order to provide
basin development planners with information on such topics as navigation,
forestry, positioning of levees and dams, identification of types of



crops, diseased or dead vegetation, areas subject to flooding, and other
relevant studies. Beginning after the photography is completed will be
the surveys for mapping control which tie the photographs into the
vertical and horizontal control.

The aerial photography will also provide for the mapping at a scale of
1:10,000 of the following ten sites within the Basin: (1) Aftout es Sahel,
(2) Rosso (Lac R'Kiz) (3) Podor, (4) Bogue, (5) Salde, (6) Kaedi,

(7) Matam, (8) Bakel, (9) Karakoro, (10) Kaves.

Because of the high priority placed by the OMVS on establishing horizontal
and vertical networks, we cre requesting $1.2 million in this memorandum
to fund a portion of the first phase. Because of the nature of ground
control work, the project's first phase, based on the availability of
funding, can be logically divided into ccmplete packages. Therefore we
are proposing that the $1.2 million be used to establish a series of
benchmarks (vertical control points) across the valley flcor from Kayes
to St. Louis, Senegal and a series of triangulation stations (horizontal
control points) from Xayes to the vicinity cof Xaedi, Mauritania. This
network can be drawn upon immediately for arplication to the development
projects now being considered by the CMVS in ccnjunction with the United
States and other donnrs. The data generated will have measurable impact
and could stand by itself even if no additicnal funds were forthccming.
Technical and physical resources for this perticn will include equipment
and commodities as well as such personnel as surveyors and related
technicians and lakorers required for identifvying and marking natural
benchmarks, constructing new cnes, and making cbservations.

A budget based on the Defense Mapring Report is as follows ($000):

1. Vertical Control 381
Expatriate Personnel 150
Commodities 92

Other Costs (local labor and
construction material and

operating costs) 139

2. Horizontal Control 764
Expatriate Personnel 339
Commodities 241

Other Costs (local labor and
construction material and’
operating costs) 184

3. Contract Inspection 55

Total . 1,200
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The funds will be obligated by a grant agreement with the OMVS.
Thereafter, arrangements will be concluded to implement the project
with the help of the !1.S. Defense Mapping Agency or the Bureau of
Reclamation of the U.S. Department of the Interior. It is currently
planned to conduct most of the program with private U.S. contractors;
therefore these agencies will assist AID and the OMVS with the writing
of contract specifications and the evaluation and selection of con-
tractors as well as the monitoring and evaluation of contractor
performance.

It will be pointed out to the contractors.- that Landsat imagery of the
Senegal River Basin is available from the EROS Data Center in the

United States and at the OMVS Documentation Center in St. Louis, Senegal.
While Landsat imagery does not have the resolution nor contain the
topographic data needed for large scale irrigation project mapping, it

still "has several potential uses in a project such as this. The contractors
will be informed that they should consider the application of Landsat i
imagery to cartography and resource :aventories,

It is likely that there will be a requirement for local procurement of
services as well as for an increase of the per transaction limit on
shelf items in order to most effectively conduct the study. However,
we believe that any request to you for an authorization regarding these
requirements should wait until we have the details provided by the
selected contractor.

With regard to the contractors we believe that we would attract the
best-qualified contractors if these contractors knew about AID's entire
$8 million survey and mapping precgram. We also beliewve that the
submission of proposals for the entire program would significantly
strengthen the results by ensuring that the main components of such a
program - ground control, aerial photograrhy, and map preparation -

were conducted as an integrated effort rather than by three disparate
companies possibly producine results which did not dovetail properly

with the various components. Therefore we propose to inform possible
contractors that we are considering a major survey and mapping pregram in
the Senegal River Basin and that we would like integrated proposals for
the whole program, based on the report prepared for AID by the Defense
Mapping Agency in consultation with the CHMVS. We would make it clear

to the contractors that only a certain portion -~ that for which we are
requesting the $1.2 million here - is going to be let immediately, but
that the possibility of subsequent funding exists. It would be made
clear that any additional contracting would be dependent on AID programming
decisions, the approval of the project design, and the availability of
funds from *he U.S. Congress.

Recommendation: That you approve the use of $1.2 million to fund the
first portion of the OMVS Basin Survey and Mapping Program as described ,
above and that you approve our proposal to seek integrated proposals

for the whole $8 million program as described above,
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INFORMATION MEMORANDUM FOR THE DE2UTY ADMINISTRATOR

Nl L J/> X

FROM: AA/ALR7/"'tanlev Scott

THRU: ES

SUBJECT: The OMVS Basin Survey and apping Program

This is to advise you that I intend to apprcve the use of $1.2 million
from the $5 million provided ecpeciallw by the Congress for the African
Development Program, Sectinn 494 B of the Forelan Assistance ict, to
fund the first portion of the Basin Survey and Magping Program beinc
implemented with the Senegal River Basin Developnent Authority (CtVs),
as deseribed in the attached memorandum. The entire survey and napping
project, as progosed by the U.S. Defencse Meppirng rgency, would cost
about $8 million, with the remaining $6.5 million preposed to ccme Irom
regular program funds, or the Sahel Dovclorment Program if ap roved, via
the PID--PP prccess.

Because of the nature of the ground cuntrol worh being proposed in the
project, this worik, based on the availability of funding, can he 1c ically
divided into complete cackages. For instance the first portion, being
financed with the $1.2 million, will provide a netvork of contyrsl points
establishing, between given gecograchical points, cxect herizental
distance, as well as their difference in alti de. The horizcntal
distance is important fcr linking two origiral separate sites as Zcr
example in designing an irrigation caral lirtin a reservolr with creop
production sites. Vertical differences are imporzant for deverxinirg
potential gravity-flow irrizafficon sites. Completion of this surveying
will result in sizable eccnemies in later works and wculd have the major
advartage of providing all constructicn sites with systoams which have
general aoplicabilitv. This netucrck can pe drawn upcn immediately for
application to the development prolects now kteing considered by the OMUS
tced States and other dcihors. The data ganerate
will have measurable impact arnd could stand by itscl{ even if no additioral
funds were forthcoming. Included within the additional $6.8 million
component of the proposed program is the extension of the greund centrol
work to edditicral areas of the basin. The additicral fundin_ also
includes the photography and map-making. It is thercfore with the full

$8 million program that develeprment of the Senegal River Basin will
achieve maximum bencfit frem this activity.

\:1‘-




Because the components - ground control, aerial photography, and map
preparation - are seen as integral parts of a general surveying and
mapping program, and in order to attract the best-quzlified contractors,
we propuse to inform possible contractors of the entire

survey and mapping program. We also believe that the submission of
proposals for the entire program would significantly strengthen the
results by ensuring that the main ccmponents of such a program were
conducted as an integrated effort rather than by three disparate

. companies possibly producing results which did not dovetail properly
with the various components. Therefcre we propose to inform possible
contractors that we are considering a major survey and mapping progran
in the Senegal River Basin and that we would like integrated proposals
for the whole program, based on the repor:z prepared for AID by the
Defense Mapping Agency in consultation with the ClVS. We would make

it clear to the contractors that only a cartain portion - that for
which I intend to approve $1.2 million - is going to be let immediately,
but that the possibilitv of subsecuent funding exists. It will be

made clear that any additional ccntracting would be dependent on the
approval of the project design, AID prcaramming decisions, and the
availability of funds from the U.S. Congress.

Y/
Cleararices: AFR/STWA, Dshearft, ‘77{'
1

AFR/DR, JKelly "'} = ‘
AFR/DP, CWard PR !

a
A

GC/AFR, STisa &'\
— - . . ’
ENGR/ODPNS, Liuastrosini (ie-34)e5
. A le v {ypq ¥y /;,.,.//
| AA/PPC.AShath (?ra;;)-' Tq ;
TA/OST, MConitsz (Mredt /e’ | |

2 4
Drafter: dgg;;:AFR/SFWA:B/l?/?ﬁ:baa
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oMys - Senegal River Basin I:]
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E628- 0504 _] AFR C1 3 [oMvs Basin Survey and Mapping Program j
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15 PAQJECT GOAL fmaximum 240 craracters)

r
[
2

: . —
|’I‘o achieve increased agricultural production 1 sher, more secure standard |
of living for the inhabitants of the Serejal Fiver 2asin, while protecting the
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o
IBasin from further envircnmaental deterioration. |

16. PROJECT PURPOSE (maximum 430 c aracters™

|To complete the surveying and marping of critical rorticns of the Senegal Rivet]
Basin in order %o assist the OMVS with the coordinated Jevelopment of the Basin.

L _

17. PLANNING RESQURCE REQUIREMENTS /statt/funas)

Due to the information-gathering nature of this activity, planning should move to the
PP stage, which would require several mapping experts from CMA or BuRec and an AID
project design officer, all for one month in Washington at a cost of 515,000.
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PROJECT IDENTIFICATION DOCUMENT: (PID)
OMVS BASIN SURVEY AND MAPPING PROGRAM

I. The Problem and the Proposed Response

A. The Problem

In order to meet the Congressional mandate "to develop a long term
comprehensive development program for the Sahel", priority attention must
be given to the need for basic resource data in the various river basins.
The planning of irrigation, drainage and flood control projects, which will
be a very important part of long term Sahelian area development, can only
be done on a sound basis attractive to donors and investors when adequate
information exists on topography, suitability of land for farming, water
supply, susceptibility to flooding, other ohysical resources and human and
economic resources. This comprehensive planning is specifically required for
AID projects both by logic and by Ssction 101 of our appropriations legislation.
Therefore, basin-wide and regional master plans identifving potential projects
need to be prepared. Experience has shown that contour maps to a scale of
1:10,000 or 1:20,000 are generally needed =2 identify irrijable lands and to
make feasibility designs and estimates for al-ernazive projacts. Lacking such
maps, individual projects might be built which would later grove inccmpatible
with effective develorment of the river basin.

In order to achieve such develorment planning €or -he Senegal River Basin,
new surveying and mapping arerequired. Existing mars of ~he area are small
scale (1:50,000 and smaller), lacking in deta:l, and incemplaete in thelr coverage
of the areas where, according %o the Indicat:ive Zas:in Plan, rmaror Jdevelopments
will occur. Existing surveys in *he tasin are nct, in many ZJases, related to a
common horizontal or vertical reference poinzt. This lack of adeguate topographic
information, if not corrected, will le2ad =c rmere -ostly and less satisfactory
projects within the ®asin. In fact, in =he acsence of Tet-er tcpcgraphic
information, scme potentially feasible jravity irrijation projects may not be
identified, and scme development may occur which is incompatible with optimum
resource use.

O

-
. L4 . . .
The CWR DAP Cverview (paje 10l) states, "... it is agpropriate that the
U.S. should be invclved in (river tasin devel:opment) as part cf a zcntinulng
interest in the (Sahel) Region,” and rotes that "water resource development

and irrigated farming are major areas of U.S. expertise; nct cnly do we have
the technology and the experience, but alio we have scme awarenress of the range
of problems involved in the transformation toward modern water use.,”

B. Proposed Response

l. Project Purpose

The purpose of this project is to complete the surveying and mapping of
critical portions of the Senegal River Basin in order to assist the CMVS with
the coordinated development of the Basin. This project consists of two phases,
the first of which will provide the OMVS with the precise horizontal and vertical
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networks required to put all mapping in the area on a common system, The

second phase will consist of the large-scale mapping of selected sites and
'1:50,000t1§ﬁg.t}%lp{1é>st?graphy of the entire basin area including Faleme, Bafing

and Bakoye/ e project activities being presented in this PID are expected to be
the continuation of activities which have been proposed for funding under separate
funds provided especially for the Sahel by the Congress,

2, Project Details

a, Projects Outputs

The Project's first phase will establish precise horizontal control by means
of a precise geodetic traverse connected to the 12th parallel at Kayes, Mali,
passing through the Senegal River Valley to the vicinity of Rosso, Mauritania
before turning south and rejoining the 12th parallel near Thies (which lies
about 40 kilometers east of Dakar)., At the same time vertical control will
be established by carrying out basic first order levelling. This establishment
of proper horizontal and vertical control is necessary because the currently
existing horizontal and vertical networks do not meet the required standards
and are not based on a common datum. The only existing horizontal control in
the area ic the net of astronomical stations established by the French National
Geographic Institute (IGN) over 20 years ago for 1:200,000 scale maps., This
net was an expedient just adequate for that scale but is not reliable for
large-scale mapping. Precise vertical control is required because gravity-
powered irrigation is planned for several regions in the Basin,

These first phase activities will support the second phase activity which
includes the aerial photography and preparation of the maps. A The photography
will include the entire Basin from the Delta to Kayes at a scale of 1:50,000
in order to provide basin development planners with information on such topics
as navigation, forestry, positioning of levees and dams, identification of types
of crops, diseased or dead vegetation areas subject to flooding, and other
relevant studies. Beginning after the photography is completed will be the
surveys for mapping control which tie the photographs into the vertical and
horizortal control.

The aerial photography will also provide for the mapping at a scale of
1;10,000 of the following ten stees within the Basin: (1) Aftout es Sahel,
(2) Rosso (Lac R'Kiz), (3) Podor, (4) Bogue, (5) Salde, (6) Kaedi, (7)
Matam, (8) Bakel, (9) Karakoro, (10) Kayes. (See attached Maps for details).

b. Technical and Physical Resources for the first phase horizontal and
vertical control networks will include equipment and commodities as well as
such personnel as surveyors and related technicians and laborers required for
identifying and marking natural benchmarks, constructing new ones, and making

L} l../l"
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observations. These same resources will conduc* the mapping control surveys
to be conducted once the second phase aerial photography is completéd. The
second phase aerial photography and map preparation will include film,
airplanes, pilots and support personnel and also the personnel and support
services required to make the maps.

c. Disbursements during the early phases of the project will bunch up
each year as a result of the szven ‘month working period between rainy seasons.
Once map preparation gets underway, disbursements are expected to occur on a
more regular basis.

3. Major Assumptions

It is assumed that weather conditions will remain "normal"” and will not
adversely affect the implementation or results of the program.

4. Host Country and Other Donor Activities

There is no host country surveying and mapping of the Senegal River Basin
in the scale required for proper develorment. Individual activity sites and
surrounding areas, such as the Diama and Manantali Dam sites, will be mapped
by the Other Donors conducting the gertinent engineering studies on those projects,
and for that reason these sites have not been included €for the detailed mapping
indicated on the attached maps.

5. Project Alternatives

There is no sensible alternative to conduc=zing a survey ind mapplng program.
However the implementation of such 1 program could bpe done solely with U.S.
support, as proposed in this PID, or could be dcne 1in uncticn with one or
more Other Donors. Perhats %hils alternative shzuld he = 2d before the

PP stage.

6. Project Beneficiaries

Project beneficiaries will ulZimately be the Senegal RPiver Basins approxi-
mately 1.6 million inhabitants who wall share in %he resul%s ot tasin develorment
activities which have been te-ter planned and zocrdinated as a result of this
proposed activity.

7. Spread Effect

The proposed activity is designed for Basin-wide impact, with all Seregal
River Basin inhabitants in mind. However, as a result of the activity, other
River and lake basins not yet possessing such a data base may be more interested
in doing so.

II. Financial Requirements and Plans

A. The entire project as proposed in draft by the U.S. Defense Mapping
Agency Topographic Command would cost about $7.7 million. A.I.D. is proposing
to fund $1.2 million of the project's initial costs with funds appropriated

especially by the U.S. Congress for the Sahel. This will allow project activities
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to begin in FY 1977. The details are presznted elsewhere. The remaining

$6.5 million being proposed here will cover seven yzars {1978-1984) and is
" broken down as follows (S000):

1. Vertical control {funded within the $1,200)

2. Horizontal contrel (partially funded within the ($1,200)

Technical Assistance $550

Commodities 400

Other Costs 320 '
$1,270

3. Mapping Control

Technical Assistance $1,307

Other Costs 1,350
$2,650

4. Aerial Photography and Map preparation

Technical Assistance $ 100
Commodities 2,030
Other Costs 450
$2,580
TOTAL $6,500
B. A.I.D. provision of the $6.5 mililion is expected to be entirely in
the form of a Technical Assistance Zrant

C. The OMVS is expected <o provide =the aguivalent of $220,000 of local
cost expenditures and in-kind sarvices. This is obviously not expected to
total 25 percent of total prorect 2osts but this does not fose any legislative
problems since the assistance is bkeing provided thrcugh the OMVS, a regional

organization. —

III. Project Develorment

Since this is basically a preiect to gather information rather than tg &:

' build an institution or train local ceople, 1t is suggested that prgiect
_development move to the PP stage, PP preparation may be acccmplished best

after the initial results are ava’lable from the activities funded by the

special Congressional funds for the Sanel. The PP therefore could probably be

ready by May 1977 and require a desiygn tecam of several mapping experts and a

Project Design Officer/Team Leader all of whom could probably do their work

in Washington with a morth's effort.
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IV. Issues

A. Project obligations are expected to run from FY 1978 through FY 1984,
These seven years exceed A.I.D.'s 5-year policy but since this is a project
to gather information rather than to build an institution or train local people,
it seems reasonable to seek a waiver of the S-year limitation. Alternatively,
this project does have separate activities and could therefore be tranched, but
it still makes more sense tc go for the full seven-year approval.

B. Should the United States conduct this project alone or should we seek
Other-Donor participation? This question could be especially important if the
Senegal-based French National Geographic Institute (IGN) were the most logical
candidate to implement much of the project, yet we might not want to use U.S.
dollars to fund their participation. In this case, we might want to seek French
or Other-Donor participation.
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AA/AFR: SSCOTT

AFR/SFWA: DBAKER | AFR/SFUA: IROSENTHAL
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AFR/DR: SKLEIN DAA/AFR: WHNORTH
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DAKAR+ BAMAKO. NOUAKCHOTT. ABIDJAN

AIDAC. DAKAR FOR RDO AND OMVS COORD.

E.0. L1ES52: N/A
TAGS:

SUBJECT: SUMMARY OF THE OMVS FY 1978 ABS REVIEUW

REFERENCES: {A} OMVS FY 1978 ABS DATED JUNE 2197k, {B}
ISSUES PAPER FOR JULY 20. 197t REVIEW. {C} INDIVIDUAL PID
REVIEW CABLES

1. FOLLOWING SUMMARIZES SENEGAL RIVER BASIN DEVELOPMENT
AUTHORITY {OMVS} ANNUAL BUDGET SUBMISSION {ABS} REVIEW
OF JULY 20. 197k. THESE POIMTS MAY BE BEST UNDERSTOOD
IF READ IN CONJUNCTION WITH ISSUES PAPER {BEING POUCHEDZ
WHICH SERVED AS AGENDA FOR REVIEU.

2. PROGRAM ISSUE RESULTS -

A. PROPOSED CHANGE IN DAP STRATEGY. AID'S OMVS PROGRAN
IS PROPOSING TO CONCENTRATE IN THREE AREAS OF {1} STUDIES
TO GENERATE BASIC TECHNICAL DATA ESSENTIAL FOR PROPER
PROJECT PLANNING AND DESIGNS {2} INSTITUTIONAL DEVELOPMENT
OF OMVS SECRETARIAT AND OTHER BASIN-RELATED ORGANIZATIONS:H
{3} AGRICULTURAL PRODUCTION AND SUPPORTING INFRASTRUCTURAL
DEVELOPMENT. IT WAS AGREED. REGARDING ITEM 3 ABOVE. THAT
U.S. SUPPORT FOR PROJECTS LIKE MANANTALI MIGHT BE OUTSIDE
CONGRESSIONAL MANDATE AND THAT THEREFORE THIS WOULD BE
EXPLORED IN INFORMAL DISCUSSIONS WITH THE CONGRESS IN
CONTEXT OF SAHEL DEVELOPMENT PROGRAM {SDP}.

l—- UNCLASSIFIED

-
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F. BASIN GEODETIC SURVEY AND MAPPING -

{1} IT WAS NOTED THIS ACTIVITY IS CCNSISTENT WITH SDP
INFORMATION TRANSMITTED TO THE CONGRZSS IN WHICH WE STATED

NEED FOR FIVE TO TEN YEARS OF STUDIES FOR PROPER DEVELOP-
MENT OF SAHEL.

{2} THERE WERE NO PROBLEMS RAISED WHEN IT WAS PROPOSED TO
MOVE FROM THE PID TO THE PP. THIS ACTIVITY IS BASICALLY
DATA-GATHERING RATHER THAN INSTITUTION-BUILDING SO THAT
THE PRP STAGE IS NOT NECESSARY.

G. HEALTH RESEARCH PROGRAN -

{1} THERE WAS SOME CONCERPN THAT THIS MIGHT DUPLICATE
SOME HEALTH ACTIVITIES IN OTHER PARTS OF AFRICA. BUT IT
WAS AGREED THAT WE STILL NEEDED TO CONDUCT SUCH A
PROGRAM SINCE IT WOULD BE DESIGNED SPECIFICALLY TO LOOK
AT THE EFFECTS OF RIVER DEVELOPMENT ON THE HEALTH OF THE
POPULATION OF THE SENEGAL RIVER BASIN. Y¥
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D. The establishment of a real-time flood-warning system,
E, The assessment of ground-water utilization and potential
for irrigation development,

Some critical assumptions include the following:

A, Availability of trainees and their extended tenure on the
project after receipt of training.

B. Residents will use the information gencerated by this
projec.t to advantageously modify their farming practices,

C. The program will continue to be operated by OMVS and

the member countries after the terminution of the S-year project,

D. Water-resources development plims will be implemented
using the data gcnc'ratcd by this project.
3. A.L D. and Other Relevant Expericnce

How much experience AL D, has had in projects that are
exactly as proposed in this report is not known, Tt is known that ALL D,
and its cooperators, under PASA agrecements, have had considerable
experience in the individual facets of this pl‘()‘joctw-i;c.; stream-gaging

' ' : ’ .

programs, ground-water investigation and development programs, river
basin and pruject planning programs, training and communications
systems, and precipitation data-gathering systems. The U.S. Burcau
of Reclamation has had vast experience in water-resources development

projects from basic-data gathering programs, investigations,” planning,
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design, and construction on large and small scale_s in the United States
and in' r;many fereign countries., The U; S G_éologicgl Survey is a leader
in the field of surfac;:a—water and ground-water resources investigations -
and development programs. The Corps of Engineérs and NOAA have
established flood~warning systems in the United Siates. This proje'ct
is intended to further develop and utilize existing and prior programs,
improving and augmenting them to provide accuralte and usable data.
From the beginning of this century, dirferent organizations

have worked to obtain a betier knowledge of the behavior of the Scnegal

River. At first, the Union Iydroelectrique Africaine (UHIA) and,
above all, the MAS (Mission d'Amenagement du Fleuve Senegal) made
some experiments forecisting floods; after Independence, the National
Services of River States gradually took over this task,  Flood pages
were installed and obscrved at - everal sites including Bakel, Kayes,
Ambidedi, Muahina, ete. Both the Senegalese and Malian governments
have on-going bilateral programs with the Office de Recherche
Scientifiques et Technigues, Outre-2Mer (Paris) (ORSTOM) to upgrade
and equip selected river paging stations in the Senegal River basin,
According to the Senegal-Consult Study, although gage-height
records and stream-gaging measurcments have been made at many
stations, only 13 stations have adequate records that can be used as

a reliable basis for hydrologic studies.
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Ground-water surveys and development programs are curredﬂy
underway by the Hydraulic Services Age'ncies of the three member
countries. In addition, numerous groﬁnd—water§urveys have been
made and repbrts prpared by the Bureau de Recherches Geologiques
veijinieros (BRGM) as a consulling service to agencies of the three
member counlries,

The Agence pour la Sccurite de la Navigation Aerienne-Dakar
(ASECNA) performs a weather-forecasting scrvice for aireraft, using
metecorological data from the three member countries,  The existing
climuatological network in the upper Senepal River basin consists of:

I, Fleven (1 1).:;ymj;)1i<' stations,

2. Sixteen (16) climatological stations (auxilliary stations),

3. Fifty-one (51) precipitation .\;Llli(nllS.‘

In general, most of the synoptic stations have radio real-time reporting
facilities.

An extensive Agromet-Hydromet system is being established
under the auspices of the Permanent Inter-State Committee for Drought
Control in the Sahel (C11.58) throughout the Sahelian aren. This system
includes scveral river gigring and precipitation stations in the Senegal
River basin,

One of the ohjectives of the A, L. D. project is to assist OMVS
in coordinating the water-resources activities of these different

organizations,
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