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The Covermnent of Camercon a plo-nced a Cocordinating Committee to work with
the CURC nroject ceordinator in Moaelo, Yorth Cameracn o oversce tne project
thL;wokaL.un.

[n addition, a CARE health specialist working on the AID-funded CARE

La waver Supply Project (531-0025) was to lirect the health
education sotovities of the projeoct In conjuncticn with those of the CARE
project.

UENID/Camercen bepan rocelving tocdilack from Louis Zerger International
that tie projoctod cosrs ror the Jams had been icricu:ly underestinated by
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couence, USADD Comerseon hae deanded not to continne with
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EXECUTIVE  SUMMARY

There havo been major alterations in the project since it was approved
in 1979. They have had the e::c:t ot ncreasing costs while si ultancous.iy
reducing benelits. As originally desisned the cost of 35 dams was an estimated
59,0r7 f“O e revis T estimate for JUSt 12 of those dams is now nlaced
at 518,933,000, Ay noted belew, the qmount of water stored, together with

the JL“ ¢r of potuntial beneficiaries, has diminished more or lsss in DronoTtion.
A CCHPARISECN OF 707 MANDARA MOUNTAINS. WATER RUSOLRCLS

N@mL CRIGIALLY Manﬁ”TH'”“E':HuﬂMU

. A. Original B. Prosent C. B as a
T of A

Nuinber of Dams . .. .. 35
Total Cost . .. .. .. $ 9,052,600 >
Average Cost,/bam .. .. 3 258,646 2
Total Storage Capacity 1,546 4OOrnJ
Total Water Drodi -
over ld-vear perizd .. 16,634,000m” 10,787,642m 65
Average | Total Cost
over 20-ycar peried .. S 0.65 270
Nuamber of Beneliciaries 102,000 28,9¢8 28
Cost per Zeneiiciary .. 08 107.43 52.51 508
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e magnitade of the changes is so great that it has pro npted the follow-
ing reewmninaiion 57 the profect's econcmic viabilitv.  The study has been
tarviad cutowith e use o7 Sost henerit analvsis.  3oth costs and henelte
have Doonoauantn Jiod by oltem and Oy ovoar, Tfowas assumed that the dane would
a5t o 2y ovearcs In ofhose tases shere the data 4id mor TeTLY G .ntlf':uticn,
Vilues aave Doon tssizned on the basis of resul:s thtained under sinilar
Condinions olsevhera, Wherover choice permiitied, the values that were chosen
Wer that permplitoad the mast favorable outceme for the proiect. ?ﬁe
Tesulls ebtalned were Thon subiected to sensitivioy festing to Jevermine the
possibilicy and nrehabilicy of still more favorable resulss.

: : .
Cos:s
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e : : : - e

are T xinds o lazed with the »nroject. The First
de S oproject innuge one expendlourss will not be fortl ’*“ﬂlr;
¢ MO Vears, 23w ut future vrice movenents had 1o e made.
ooTier . DoreIanti oIor the nrices of inmuns
oriclnating : WTCC Jere cxoarunnd, Jased v e
Singirngl, z : voInputs ocromoabvonlowoulld inzvonceo av
an . VSR LurIant il Tiose of dliestic crioin ovould
increase by 15 osercont annuallv.




The otlier Xinds ol s are2 those a socia ted with the labor recuired
e hack ¢

by targst wven rosidonts brain water and hring it back to thelr households,
SInce wiors Do N0 caaraa ror waror cbtained frem nresent sources, viriually the
oenly cest o the value »laced on the tire deveted by households to f2tching it.
2ased upon veoons 5, The oconomic value of such labor 1s estimazed at

T3 S8 S TP VR S
CrRAl 1o Ter

Since the constmruction 91 resarvoirs will place an estimated 4,210 house-
holds, or 20,500 individuals, closer 1o a permuncng source of po tablc Jatar,
the project noper rensened that o significant wremt -2 rthe labor levoted 0
tehine wator would ho saved. The value of the labor savings can be estimazed
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TV SUDST mtw
const med ¢

nothre <o duor.
h

25U
AT present levels of consum Solo¥: 1ﬂLt“ y . e total volunre
o owater mounded by oche Lrs during their 20-vear project lirfe weould
actually e used by othe meneficiaries. The average cost o the pcoplc or
“mcr“mn Tor cach cubilometor of watoy constmed frem the roservoirs durilng tals
seriod would ho $5.700 0 Dvoany stxngzra of ccmparison, this figure appears to be
rﬂlnt;vcly Wione The Werld Zanw, Soroexanple, estimated the cost per ublce
meter for o2 Large Asian ooy oan 22038 ULS. cents. The uniZomm charge leviod
camercen's urban centers is approdnately 37 U.S. cents.
To nroduce a more favevable b project, the aaalysis assumes

that the velime ot consumed s . 20 she nroject will double to 33
Devcent or Tho reservolvs!' o canacioy. AL this level “he averase cost rer aublc
motor consunel Joclines co o S1U00, co lobor frvom the closor nroxi-
Uy o0 dhe ol pInIer Lt swend, s The conswrmticn of
WLTOT LSOl Toroov DT 0N savings turns into 1 onet annual Jdericit of
S28T, 000 oo nousehoies ali more laber to obtain the additicnal water.
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sere are three Senefics that will result 1vém the project. hey are
¢ -5 Y - B : 3 ey T - [0 WS . 11 -t E ] b
1) 2 s1zenhle increase in the supnly of water, 00 "ﬁ\“‘eh health and labor
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Under the civounstances, the danv 1s assumes that the marginal cost,
cr value or the water is yq:17 to the average total Cost ner ¢ cubic merer oF
useable woter produced Hy the »rojegt.  The Figure was obrained by nssuning
that 70 percent of the 12, )U,SWH e pr cduced by the nroject, or 8,519,000 w”
will be usoablo. The roma:nucr will be lost through gva.,omtlon or seopage.
3y dividing the total awreunt of the romaining, or useable watsr into the total
Cost of L project, an average total ¢ost orf $2.20 ner cubic meter is obtained.
Anothel oovicus benerit resulting from the project is the Lmproved health
apd Laooy erobctivity of beneficiaries.  The incidence of diarrhea is 4 lead-
=2 percent of the children five years old or younce:
The increased availability ot potable water will
walth and labor preductivity, Tho erfects cannot
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hewever, There i3
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sinmly no way
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roduce, or by ncw much.  As 2 conscanen Was arDWfrarily
1 oang laber benefits wiill osgqual 20 oo*"ﬂqt all other
combined. At this level such benefits amount to approxirately
Pursen per vear in the target area. Th:s the equivalent of
taroer beneticiaries' annual per capita income of 550
The remeining catecory of benefits deals with anr0dse> 1n agricultural
;'éduct‘cn. Jud;:n cron most =2valuations of rural warer pro-
nird World, thesc are frequently the mest tangible, casily
2rits resuiting from such nrodiects.  Recent reses rc? in the area
indicates that the prosent oroject sheuld be no axceptien. Given the dif-
TUrenoes Inoterraln, soil o Tyme, Crops grown, patierns or ownership of furm
ooand o ofordh the pnarnitule oY the Orjqblﬂl increases carnot he quanti
Tnbtc&i, LUonan aen 433 “hat such benefits will directly increase
Tomes by oan avernoe SfoVEosercent annuallv, The nresent averacs annual
Siincene per housencilowill dncresse o JPAF 03,300 as a result of tho
TIOTOL T,
nCsults
Siven the preceding assurptiors, the mtemmal rate of return, or effi-
ciency ot the pro;:ct, 13 Iero. Sensit 1v1:* testing disclosed that in ovder
WoGLSS a Tote of et 20 03 porcont bonedits wold have :o eTease oY 339
marcant DUoviow Lo oo Tosults oavtainad fromosunilar projects elscnhere, it
Doounlidalvothat o such oLoaion level of SeneTiTy owirl o ho ‘or-ﬁccwixq. Trazed,
INOVIOw i vataer ool AL IMDTIONS nlvially made, the prorect wil
Srotabiyv Lo WGl toourulw u 25 Renetins wroiccted, The SIOR IIohe
Lyothus oan rnercicoient s of MDD and Sovermment 0O Tomercon resources.




MANDARA MCUNTAINS WATER RESCURCES PRCJECT
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Econcmic Analvsis
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1. In

Major alterations have occurred In the project since it was approved in
1979. V3st noteble arong them, from an ecoremist's perspective, 1s a very
>1wn_.'c nt 1ncrease in COSts couplpd with an una‘Ly 51511t1cnnt decrease in
.0 As originally designed the cost of 35 dams was an estimated

.,JL). The rovised LObt estimate tor just 12 or those dams 13 ow nlaced
ar 5 S,J**,OUU. As notee in Tuble I, the amiunt of water stored, together with
the number or potenticl beneficiaries, has diminished more lLbS in pxoportlo

The magnituce or the chunges is so great that it has prompted the rfollow-
Mg, anaivsis of the prolect's econcmic viability. The analysis will demonstrat
that there 13 no reasonable basis for assuning that the project will have an
acceptable rate or return.

TABLE T
SCN OF THE MANDARSA VCUNTAINS WATZER RESCURCES
S oonIUlMALLY DESIGHED WITH ?E“;L.I STTUATICN

A C(AID

r
L
"\}\/“\ LR PVI _\\ o

deA 4
A. Original B. Present C. Bas a
T 5 0L A
Nmber of Dams . .. .. 35 12 34
Total Cost ceee we 509,052,600 518,233,020 209
Averase Cost/Dam .. .. S 258,645 5 1,577,752 310
Total Btorcge Copacity 1,546,400m3 A15,000m3 10
Total vator Drocuacad
over “O-ycax nevicd L. 16,634 ,000m> 10,797 ,642m3 05
Averase Total Cost per
mS sver 20-ve neried 8 0.65 3 1.76 270
Nower o0 ZJenericoiarvies 152,000 28,998 28
Cost per Jeneficiary .. 9 107.43 3 352.91 608

' ST [ﬁ\ \|' RENAR PPN T U W
A, RASIC ZIINCMICTTATNACR TWELYE DAMS

Dam [o0. Construc-  Dam Tara- NO. Or Cost/ - Lost,
tion Losits  CLIvo e 2or aries  Zenerict arv (3CU0)

(x'\l.\ T 0"

o i)
A 1 -~ ;o -~ - "~
19 RN 20,001 2,055 409 1.15
. Y -y A - N LY R P
22 b, 020 T T 5,107 201 LG
“a [ Y AN [ 1 N
a3 20 -5, 00 381 529 Y
- - LA NATR Y ] Yy
35 205 52,500 1,233 124 W30
a . E3) [ NN -~ - .- Lo End
50 SR a0l 1,761 305 K
. ,‘," 1 _.\ 3 o - -~ - -y 0
sd 322 H, T 2,403 333 .3
Coorsnlare e Siolving anraclocaragrey cor oeaci Lo by D10 v nphiber 2
. ‘ N N . - .
RS SHEES SRR polodbvrotas e votnlc Dy the constoaltion oot ol the Lo



423 1.6
290 .50
967 .72

107 1,090 53,000 2
S
J
9 328 1.03
0
J
9

3
125 545 54400 1
129 1,135 29,400 1
132 751 36,400 2,
4 250 .88

1 653 1.27

429.50 .93

235 1,248 70,600
141 74 29,400

Toral 10,434 615,000 28,99

,99
3‘
, 17
28
99
17

Source: Engineering reports by Louis Berger Company.

B, CONSTRUCTTON SCHEDULE

Assuming that construction may start at beginning
\ of 1983, the following implementation schedule
may be formulated (note that each "x'"' represents

one month)j.

(1983) (1984 (1985) (1986) . (1987)
| Year 5 | Year 6 Year 7 Year 8

—~<
(¢
o}
H

- ; s
UK X
XK XX !\.’\:C‘(

XXX
XOOOXX

; 107 o dRacase: XXX | XK
| 125 ;
' 123 '

XX XXX XACCCX XX

|
; - t [
nol ; 1 e headheeod
1 135 ! | XX hodheannver ;
g 141 ; ! f ¢ X, XA '
| \ |

The cconcmis ovaluacicn 27 the »roisct presented in the prof2Ct paper
made No 1tTemnt Y guantily praspective bonerits for oa cost/bencrit analvsis.
insteal, tno nrofrit oaws justiicd on the mechedoicsically less rioorous arounds
of its cost oriiultiveness.  Che indicator o0 cost erfoctiveness SRRCIR .
crnloved was The avornge Sohis 05T o7 q cublce metar 3T vater rOfult;r7 Sramtho
j Lrnop TN e uoaT Teviod, O attomnt was ma i Lo lompare Ui
Coid Wt Sheae posulting TTIm 30nLiar walor SYSTOmS CuniIviisen

Lot s, o coeinat o o) sowt erfactivencis of avall-

L T - mler similap oocoravhical SroJlinlto-
logooal Ioaiioons, T vl ol AT, i ooTher Larad, s whal
Wds st onar il coovtLle o The Tone

In viow 20 che voery movenonts Gnocasos and henerits
wotlnd e yomiss in ol loplomantis

=1 o "‘ R AN Aa) IR S ey AR AR N4
S1nce Tae v olect was oan;
.

o . ' - L ety ey e T .n I A e e  yean N
cnore ANHJL MRV s eracpcrt s o pcononil e Pous o lL Ly owere net 12 .‘.xH o

[ SR S PP e | - L. N . N




)
LTy "\/ ~,~'-rwvv'
[ U
e T S TR DR
P L1 % JCUPIY SRS S UIPENDY S i
]
-
. —— - .
' 4 ! \n
PRI SO W .o Bl
.

“TTL”“U or

_a

b

20 tho proj

-

(AN

nay well Lov U the anid T mel:ycﬁ
shoulid ~”,m1v”““r**ow- is zor dhis
2050 Lysis nas been: there are many
SCricus Jups analvais has o the Jerallod
~1ﬂ'“;\r::g Jun osice scn underoelen as

nart of the roeys roovide rar more accurote estimatas or
DIOSPeC IV Wt those that were available to the project
camidziee. The numercus and detailed scclo-sconomic suveys of the tarzet area
that worse n cuizan State University's Department of Agriculrtural
LCCNCInLGS 551 have also provided much useful data. !

mnio**ty of cases dealing with cost/benefit analysis, cost

o 1oricult to estﬁuate than tenerits. In the majority of cases

the origine! project inrnutz havae been adjusted for the current ard projected v
. - cercent.  Local curvency costs have been converzed to U.S.
7 o2xchance rote, which 1s much more ravorable to th

F. Constructicn Costs fO“ each orf the 12 dams appear
reasons whv they ar? substantially higher wts the
ol osand filtcrs, togetncr with the distributicn

that the prices of Iccal inputs would con inue “o

tie averane for 1237 of 15 percent throughout the our-
rasmuch as the Aigh annual rate of growsh in the GOP

bemween 0 and T opercentarnually - is expected o

2ssure on prices, this asswnpticn appears to be real-

to be con the conservative side.
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' ¢ marginal,

problems, all A snould be assiyned is th
or HQJLtiQnul st oAl oroducing the additional wnit ef water. This chanaes
COnSlucrad oy Lrom one Lol DO ancther, acwever,  Jome are more isolated thun
0L43r°, serne BUANS greater storage notantial than others, and some cost wore to
burdd. Then tho, by their very naturs, the dams reprasent very "lunpy"
ipvesonents. o this Is meant that it is not possible to coenstruct a dam to
STOve Saw cabisowmeter of water, then medify it so that it can hold two, then
three, and g2 ovortn. This s procisely whot would be required in order to
obtain AloCosT ol fcach adaliionas cubic meter of water produced, how-
e when the censtruction of a dam results in the storage of a

- ;

cf water than can be consumed, as 15 the caca with the nresent
ginal cost of producing cn2 additicnal cubic meter approaches
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Lwing to such prodolems orf devdinition and measurement, the following
ASSptions were mace in assigning a value to the water produced by the DrochL.
“inow thers 1@ono o ooriori reasen te believe that the construction of smell daws

as @1ometned o "hralning water is subiect to sisnificant econcmies or diseconomies
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scerve the multiple Simctions of limiting public tap water
wastuege, and of procecting the taps frem vardalism. In several
roatons of the councry, villagers had not been paying the small
montiivo tax which was o se used to help operats and “maintain
thelr local water subply svsioms. Furthernore, it was finan-
ciallv very costly ana phvsically almost lWﬂosxljle oo hulntuln
muyy of the pubilc standposts because Of frequent acts of
vandalism on tups, lra*naon facilities, protective fences, and
so0 on. As a result, in a few arecas the public standposts were
convorted to water vendor sperations in which a licensed
vender 1s pall a subsidized rate for the metered standpost

water and sells it bv the container (debe) at a fee slightly
higiher than he oays. The difference between the Kiosk opera-
tor's buving ond selling price deoes not have to be large

becausz most of the rurul kiosks are opersted by the ~~fe or
chiidren of the veALor and their opportunity cost is low. The
result of the switch to kiosks is that vandalism has been
greatly ”LL‘" d L;he tap and meter ~re locked up when not in
use), o smell amount of revenue has been generated, and the rate
at which peOJ’c have aool1pd for house connections has increased.
(Scme pecple presumably feel thrt, 1f they are going to have to

it might as well be convenient water). A draw-

pay [Or waler,

back o the system, however, ic the inability of scme kiosk
occra::rs to retaln £or any pe r*od of time the revenues collected
frem water sales, thereby rorcing the authority to collect its
3ales C‘VCWL@’ Caily from the Xiosk operaters, a rather costly
alternative.'10

3. Improved Mealth and Labor Productivity

rcent of all children in the

\cocording to the MSU studies, 42 pe
savoet orea Jdie bedore roaching the age of five. Impure drinking water 1is
cwngl_:i:d to he an tmportant conuributing factor to thae ndgnh inrant moxtallty
' viven mement “he incidence at diarrhea is estinated at 57
5 -he source of the diarrhea in o zeod percent-
<he following water-vector-bort (15euscs
in the target area: malariz, intestinal and
, omiasi iasis, gulnea worn (fracentiasisj, baciliary
Locentors and oamceblc Jysonters
1N
Vo Sqndets v wavdord, tlinae dater Supply, pp. 174-175.
.-
. piotealeh Juring the Hunoyy Scasor 1n Ing
[, B _;—.‘.3.
e
Tt Trochtor. wunrition 2 Sl faoenc Vapdara Mounvaing, p. 20
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Assurming for the moment that the measures incorporated in the
projoct desimowiiloin Joct vesult in pure drinking water that 1s handled '
and sTovod correcily, 1t osoomz reascnable to believe that positive heulith
and ooy penerits will i doct occur. !SIt is always difficutt to quunti T
and miaco @ ovalao uren such bencfits, however. This is cerininly true in e
orosont case.  ihers 1s no wny of knewing which diseascs will be reduced, ov
by nowomuch.  For reasons thaat will soon beceme ciecar, hewever, the analvsis
wishud to bias the soreniial health and labor beneflts which will result as

mecho o Tovor of che prodect as possible.  As a consequence, 1t was arbitra-
' e monetary value of health berefics would ve equal o

oo all other 37f19”t henefits ccmbined. At this leovel, such bene-
F1ts wacwnt to omproximatelv 3200,000 wnrually, or seven dollars per pevson .

2 La.Iet aren.

C. Increased Agricnltural and Livestcck Producticn e

ﬂ._

The increasad vroduction of agricultural commodities and livestock
onsistent “inding of rural water project evaivations. Indeed, it is
vthe most tangiole, sasibly quantifild benerit of such projects,
svery reasen to believe that the present nroject will be no except.on. :
ndicates that swest potateoes and Irish potatces,

Al

denoe rrem the Mo osurveys

Dvdenie e 1

Sov ovammle, gyow owell L -he few relatively well-watered places in the target

area. These cveps nvovide cultivators with cash incomes that are far In access

o0t darived Sromomest other available al:ernative5.14 InasnucA as they

are pady part of the hcuselield econcmy, an expansicn of small vegetable

plg:s 2.0 Lo wataring of stall fed livesteock, especially cattle, also appear

1o b retential ben o7 the increased availability of water.!> Uniorrunately, .

s not reossiblo to quantify the potential increase in agricultural and 1lve-
‘ ' imply too many differences in terrain, $ol
S r animals, and so forth, ©o es

% :

arn Al c
~4. = rlb (I S e meat E
CoCaanges that wills oe 101 Thees LT" a3 a4 resust .
.
he e e I I IOV Tieee A e e e ea s
nos neen \ti:wL'IT‘ACu chaT cenerlis or Llls natur2 w1l

G tmeame of each housenold Dvoan average or loopereent. ,
al cash incoma mer household

resent 2verage annual :
L thieotavgetr arean ol 200, A3 o direct result or the project it weuld
nsvoane o CRAS 2D 2.
Hyalun-iong of rural water proiects 2lscwhere have Irequentlv noted
suserior increass inoaaricaltural and livestock production. Itomust e Xopt
~icon o+t hand beneficiaries will still have o walw o
sstresn Syom <he dams inoorder to obtain Thelr walar.

2 -\-v\n‘l*v—w 7
o R I i

DR e Rt A Tl 4 qve ey s ae
TAvenTIng S Tor O ITS

PO . .
-~ . R L T o
v . v e smail el

. - \ . . . g .
~y N v - “ R I R R et ey R P - ) " rqses
s ety 2 N DU S SN O U AN SO UG SN Lol T o .
z T . . [}
e g . . R 3 4
[ T IO ) y e )
B .



http:ernatves.14
http:except.on

- 15 -
Under such circumstances, the 15 percent increase in cash incomes apeears to
be not only generous, but revhaps a bit ambiticus. This is especialsy true
when one considers that che rajorivty of the increace in household production
may well be conswped on the fawm rather than scold.

-

D. Other Potential R
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V. Results
Zased upcn the assumptions made for costs ana benefits in the preceding
secticns, 1t 1s now possible to calculate the project's internal rate or return,
or tR¢. The MR is the measure of economi: efficiency preferred by ALD and
most oother donor agencies. It has the distinct advantage of being the only
measavre of the rate of returm that does not require the selection “of a ilbvount
rate that 1s net 1p som2 sense arbitrary. Calculation of the internal rate of
return invelves nothing nore than substracting annuzl costs from annual benerits
ftor each vear of the pro;ect's life. The *°Shl“‘ﬂ” net benerit stream is then
disccunted. The discount rate which results in a net present worth of the
terefit stroan that is ecual to zeron in the internal rate oF raturm.
Table 7V contoins the costs, Lenefits and calculaticns based uren the
assumptions outinsed previous:v. T recapitulate, hey are outlincd celow:
Costs
- The wmual increnss in the price level will averagze 15 percent.
- The CEX :-u”L nynangc rate vLs—ﬁ-vi‘ the U.S. dollar will remain
ar 1:s i, ) I 1t returns to cus-
:cnxgy' Teuse.
- ALl con d cn time and within
DLEIL Cstimales.,
3enerits
- Sand maintaincd on a daily basis.
- Reser cminated and no seerage will cccour that
Lould SInsoquences.
- nacer 2Towillohe hand e, seoved and usad
SoTvestLy wh obecome sontoainated betweon
- Wator U 1ogualitatively lillerent nreduct
than the sonouned,

Ve effects

1
these 1lnclude

such factors
norurs

industrially.
T Or not

conmerclally and
certainty whethe

LaC

ould also be extremely diffi-uls
to exist. For these reasons

t result in any such beneflté.

are a number of other henefits which have been ident
upcn other rural water projects elsewhere.
as reducing the rate of »opulaticn

2o urban drift and enhancing the area's long 1in

1 Fip

i e

It 1s inpossible to predic

the present proj
to try

-
e )

“0 quanti
the analysis has assuned that

w1ll preduce

hERY
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them

d as
As noted
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Fvaporation and underground seepage will not exceed 35 percent
of total wmwal storags capacity.

vy
- The mnrs )

margingl cosT of pr:dur1nq 2 cdblc metor of water under the
project cquals the average total cest per metir of 32.20.
= Houlth denetics ave equivalent to 20 nercent of all other be :fits
combined. :
- Increased agriculoural and livestock preducticn will raise te
average anneal Suasi 1ncome per houschold by 15 percent, or

CFAF
= Duns will have a useful eccnomic life of 20 vears with no scrap

Vaile tieredstar, .

s
i
U
<

Under this set of assumpticns the interna. rate of return cannct be
calculazed. "he reason is that the stream of net benefits is negative for all
possible discount rates. fHence, there is no IRR that can equate the prescnt
value of the prospective benefits with the additional costs for water result
mg srem the project. It should be kept in mind that every effort was made to

assign the most realistic nossible values to the various costs and benefits
that the data pemmitzed.  hhen data did not permit a precise value to be as-
signed, a value was assumed that appeared to pe both reasonable, and, at the
same time, fovorenle to the project.

As a4 romm of sensitivity testing, the analvsis posed the ques
ely hew much benerits would have to be increased in order to
an nternel rate orf return of 135 percent. Given our precec "ng assumptions, one

SRR S .
V2 oWhertar

o
]
0
(@}
ba
* W

srorot it ois likely that zhis minimm rate of retumn
he fort“cumlng. These calculaticns appear in Table V.
project densflts as 2stimated in the DlﬂHCP' analvsis
2 fxctor oL 3.3 hl ¢ 15

se owoild 2ntall an acress-t

, T 1 1 -
v st e v Aviet oy lo=b TN LTY e g
LW DUCZTIoON A on RN DICHEN

"\\'f‘,)y‘
- (ISR

T \ - ‘ Nae g - - PN -y 1 3 -} ~ ‘~,. -
ovraw F the recilts chizined by other rural vater projects elsevhere,
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A 10 tne aninen o L USADtocownde stasi, 1t is o ighly unlikely that such
- J [P yy e 2 } ) 7o
InCreases o2 vortnonmang. Indeed, they wWill do weil to reach the izvels
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cyoiected In our nroviius assurntions.
[P . 1, - [N - Syev - S NPL SR T -y 1 - + - .
nUCT the Jirounstances, the probability or the pruject having a positive
- . , P . 1o o
raTe CioreTirn, much leoss tae recudred 15 pevcent rate of return, arpears to
PR R . ; - : o . \ ~ -~
SO NLZNLY AnLINely. N3 AUla, 1T s not 0 wise dse or elther Agency or Sovern-
MENT I CANSNTOn TESCLITOS.
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The present project was based upon the asswmption that there wern, in
effect, virtually no practizal alternatives to the dams. The assumption
was based upon a UNDP sponsorcd study which cohcluded that given the geclogic
characteristics of the Mandara Mountains, wells alone cannot provide sufficient
water for those who live there.

The engineering Zirm that contractzad to do the detailed design of the
dam sites cast Joubt unon the conclusions reached by the UNDP study. In con-
versations with the US\ID Engineer, the firm has stated that an appropriate
analysis of aerial pnouogr?phb w1ll pe:nit the lecation of mumerous potential
well sites. In view of the average cos' of a dam ¢f 31,577,752, it goes without
saving that a nunber of deep wells - possibly as many as 20 - with solar powered
pumps ¢ be LOISC“‘Cted and maintained at less cost. Less sophisticaced and
less expuisive wells with wind or hand pumps may also be possible. Given the
disappolni ng performance of the dams, this alternative merits further

L'IV(’b'l‘](lt_lO 1.
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Tot2l Costs

Pyl

1976

FYs 1-28:

872,157 |

arz,157

250,000

40,000

45,000

12,000

247,C00

l
I
|
]
!
|
i
!
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Fy?

19€0

463,000
6C, 000

70,000

93.000

666,000

1981

607,000
60,000
37,000

35,000

70,000

799,000

TABLE IIX

MAMDARA MOUNTAINS WATER RESOURCES
COSTS, BINEFITS AND IUTERNAL RATE OF RFTURN

Py

1982

380,000
1,805,000
115,000

18,000
52,964

2,370,964

Py

1983

207,500
2,8CC.070
115,000

102,000
52,964

60,000
74,851

3,362,315

pY®

1984

249,000
2.810,000
115,000

50,000
52,964
20,000
80,000
97,883

3,474,847

N a8

pr’

1985

207,000
2,455,200
115,000

25,000
52,964

140.000
138,187

3,133,351

rr 8

1386

166,000
1,041, 50d
50,000

10,00,
52,964
25,00¢
210, 004
210, 1€6d

1,765,624

Pr? 2

1937 2002

3,150,000
4,318,350

7,468,350

PY 25

2¢03

175.000
221,575

396,675

PY 26

2004

105,000
201,523

306,523

PY 27

2C05

70,000
166,976

236,976

Y 28

2006

35,000
106,519

141,519

8l




PYI
1979
tnelits
‘.": T -
e Preduction -
A & -
Teerl Eorefits -
T e fits -347,000

falernal Rate of Return =

py?
1980

l—666,000

0.00

py?
1981

~799,000

py4
1982

-2,370,964

PYS
1983

175,525
61,650
37,435

224,610

-1,137,705

py6
1984

210,882
71,100
56,396

338,178

-3,136,469

rr? ry8

1985 19¢6
235,987 314,403
115,200 148,500
70,237 96,982
41:,425' 581,889
2,711,927{1,213,735

PY9 24
1987 2002

7,531,515
2,470,05%
2,000,319

12,001, 87"

by 25
2003

436,828
209,610
129, 28¢

715,726

379,051

4,533,52q

PY 26
2004

256,072 .

200,160
91,246

547,478

240,955

PY 27

2005

135,567
186,660
64, 045
386,672

146,696

FY 28
2006

90,378
113,7¢o
40,825
2’-’4. <o

103,447
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Total Costs

"Irtezral Rate of Return

PY

1979

347,000

-347,000

15.0

{TREAM OF NpyT BENEFITS REQUIRED TO PRODUCE AN IRR OF 15 PERCENT

PY

1930

666,000

-665,000

Percent

PY

1981

799,000

-799,000

PY

1982

2,370,964

-2,370,964

TABLE 1V

PY

1983

3,362,315

660,618

-2,701,697

PY

1984

3,474,547

995,229

2,479,618

PY

1985

3,133,351

1,239,482

1,893,869

PY

1986

1,765,624

1,711,438

PY 24

1987-2002

7,468,350

35,299,641

- 54,186|27,831,Z91

PY 25

2003

396,675

2;281,547

1,884,872

‘g

26

2004

306,523

1,610,229

1,303,7¢6

?Y 27

2095

236,376

1,137,271

900,255




