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IIIIJ&Cf. IoU. Ioral lIotor IoPJlT 'njeCC (610-0201) 

L "'oUa. You _tIoorioaUoa la ...... fu • Ufo rof. project ,ntIC ,of ~1a: 
II1lUoa _. __ ... _. _ .... Dollan (f'.t07.000) fra _U_ 104 
of tile 'onip M.lataoce "'t of U61. a. _ ..... 'opa1oUoa ... Iooaltla ........ 
(0). to tIao _~ot of tIao Popular lapUUc of lall1. (GIll) for tile Rltject 
project. !lie pl.= .. obUptioa tor rt 10 11 fIM II1lU_ DoUoro (f2.000.000). 

U. Dlaaoo1oo. 

~ .... ject _ri,Uo. 

!lila projeCC coooloto of ocU.ttioo tIaoc ___ doo1 .. od .... r 
tIao two .. jor __ •• lIotor la_co _~ot .... 'Ul.oc. Iooaltla 
... _taU_"'...... !lie project or .. COftn tIao £tocoro ... 10 .... 
proftacao ill aorebara laDfa. Vodor tIao __ c Votor la_co _~.t. 
tba GIll'. tilli.tr,. of ., • ...uco will _lolt ._ dI.tribato ator fra 7 
.,rlap .... 4r1l1. coootnet ... c_oca Co ororae. Z2J alla. ooch .. at".. 
wieh a _ ..... raeod ..,... _. Ira .. ".rt of eba ocu.tUoo 1a1elaeod _r 
eba c1!!"I"'oo.e Vll1oa. Iooaleh oad Saate.Un ......... p.oject ... epoto will 
balp £apr_ ... _oad m.U .. looeneU .. ill porooaol ..,..1._. tba pra-
.... Uo. of _eor-ro1oeod 41_ •• _ ,roror aento 41.pooal. Ap,ral­
_e.1T 60 laertuo will bo cODOeneeod _r JNbUc ....... la. _41cal foclUUoo. 
oad ill .... ral • ___ ..... r. elIoT will o.r... .0 _ .. eroU ..... dolo 
for ""'tbar npllcael .. 010_... ill tIao .tllq ••• 

£U tIao octl.ttlao orpala ....... ".rtod .... dor till. ,roj.ct will 
ba coor41_t" ... I!;ipl_.tod c_toatl,. .t tbo ftllq •• roe1oaal • 
... ootloaal lo ... la. loth c __ to will bo oa,portod ..,. a ftllq. op.raUoo 
_l.t ........ ~.ear. !lie proj.ct will .t ......... tbo GIll'. luUtaUoaal 
.blUel •• to ploD ... doU .. r boolth ....... U .. oad .oa1taU .... oo..tc .... _ 
.. Ilitor tba qa.oUCJ' of _tor _11obla for _. c_U .... . 

•• nllaOClal -rz • 

Lif. of proj.ct ~I.D. ltv .... l .. toeolo ".707.000. ot wIIlch .ppral­
_cal,. $2.306.000 (25%) will bol 41.bor.od 1. local carr • ....,. I •• ccordo ... 
ftth 4.1. D.'. on ... aUo_.e ,rocada..; • •• ,Z.OOO.OOO.tll bo obU •• e .. 10 
rt 1980. Iord,.to for rt 80 ... Ufo of eba proj.ce or. a. toUon. 
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ru. '!"jact .1.o • ~tUoMr affore. __ .. poreiqpat1lil 1.0 
tlao pnjoet .. tIoo 11.'. __ Corp •• _ .... 1.0_ rill total f'40.000. 
tlao 1Ia1t04 la.t1ou Doftl_t Pr .. r_ .... 1cIo rill ,im •• . U.'. "00.000 .... 
TN 1Ia1t .. lau.. Capltal _l_at ..... rith • coatrthatloa "'lui to 
fl. 400.000. TN pnj •• t rill ha _at.t.rM _r CIao Unctloa of CIao 
_r..at of CIao Popa1&r lapaltU. of llaata (QU). _ .... trthaU_ rill 
tocal fl.115.000. fotal proj •• t coat 1.0 "'lui ta fl0.47%.000. 

C. -17.!! Aull ••• 

~t tlao proja.t .ra •• rillq •• an .. U .. l,. pare1c1patilll 
1a Mft1~1111 ~ _t.r ... ppU... 'l1lq •• oro coatrthat1>ll t_. 
affore oftoa _cor1ala to C_~t tlao prou.. of acorco _tor • ."u ... 
TN pro t popalatioa 01....,. 1.0 ~" .... toM4 to ,.11 .. for _11 .... tncUoa 
aM boal0 _cotl... Ia ri_ of chi. dt_Uoa .... I1fta tlao proja.t· • 
• tot" ...... U.... tlao •• aul,. ... taUcat • .oro tbaa f ...... hl,. aoc1al 
aM ... ..-. MutU.. Ia ... oa tlao ID. tlao 1I1 •• 1oa Dt .. ctor ba. 11&4 • 
• _Uft .. corataotloal tlao Projoct __ coaCllrr04 1a tho __ ... -
Un. TN ltot. Do ... hu 04ri_ tbot DO h ••• at.t 1" laata rith n.pact 
to U. I. coacuu .Nat "-Ii rtahtl aM. tb.tl project. 

D. Project Iepl .... C.tlo. 

_ ...... mc ... DC.,t for oc_ .hipp1aa. f1Jlaaco4 by 4.I.D. 
_or tlao proj •• t .ball Iaoft tbo1r .-rc ..... ortata 1a tho CooporaUIII 
C_t.,. .... 1a c ..... tr1 .. 1ac1a4.4 1a 4. I.D. GeOCrophic Co4o 941 ncopt •• 
4. I. D. _,. otbom •• oar .. 1a wr1t1>ll. Dc ..... hiP/1D& U ... 04 by A. I. D. 
_.r tlao proj.ct .ball. n • .,t .. 4.I.D. _,. otlaom •• qr .. la wrlt1lll. 
he U.ac.4 Gal,. oa • flq ..... 1 of tlao Uatt04 St.t .. or tho Coopor.t-
1111,\ Cowlt.,.. 

Project w,l_lltatloD will r-au1re proca.r_ut .1ftn for haad p..,. 
for rural _Car .,..t_. _".41 aDd .,torcyclel, .pare part. for 4rUUq ria. 
aDd. wh1clel aDd •• 1"1&1 photo luCarpraCatlou. Purpo ••• a'Dli jvlt1fleatlou for 
t ..... _t •• r. are COQta1ud 11l Alma 13, ,..e 112 of the Project Paper. 
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~_ ... ____ ~ --,-to.f _ IUW of 

-~'hnl~ a..ia'tMIa ,... of 1111, _ .77"', ....... falt1l.1el1 np&'IUaIJ 
.......u.,. t""'.J .... rtta of~. CUUf£aatt. of K .. ',..... 
_~iIl_6UC.1 .~. _ t •• f ••• "Io • 
~. bUa of ~ .. de ~'t:r te dfMlUwlr ada1:;da u4 atnt. 
facU1Uu jilt ill ~ lor Wa .... ,_ .... al80 __ • _ 
evtU1aUauo -1' lie f_ ill • roe,_ ~ .. 'nc I •• -\'r- _ ftl-. 

I. 

" .... , __ .. bal4 CD _lIer 5. lilli, AD laa .. ~~!!, 
lor • Al/Arlt CD _mller 20. ll1S. _ pd""ipa1 _ ~ ... 
tM 0ftft11 ...... f-tnU" MI(Ip?!'t &nU·Ne tA tlae tiwfcw fez ,coject 
_~ta_. "~iaD ... __ to ~ for ....,ct -DO .... r't 
tbzouth • i*CjiQ.,' CGDtnGt t.x tec:1m1cal _latuGe. 1!aU .o4.U1cat1ca _____ ill tile ....,ct po_. 

. rrior tD tDlth! aIItl19atiaD ot _ ill PI' 1Il10 •• tau-iaq 
ccn41Uou .....,_" ora of .'or ",\IOitioanoa. _ ClIP. wiU AlaLt to 
&'I.O., 

1. A. CJOpJ' of ttJ:ae .,' •• IDt uecute4 !Jew.. the GlIB aad the ~te4 
kUou ~t •• ogroa I.tIIWl and ita capital Deftl_t I\m4 
(tII~1 -iav laIDP-CDP'. oontr1!lv.tiaD to tile .... 'oct, and 

2. "dehlled _ atD_ p1u • . 

III ad4LUon, _ c:r. "Ul ~, lor rr lH2. a wr1tteD p1& tor 
__ ... 1 ... u_tiaD lor tile c:r. of raooarrlD9 ooata of _ .... ,ct 
tor ~~ , tinder of the pzoject AD4 upcID ita t 4rwfut.1cG. 'l'be ICPa al~ 
-CIV\~ with ..- ccn41ti" .. and ..-...ta wh1ch, 01_ with tho .. 
c1ted bee, _u in full in tile attacbeoS .... ,_ lIUthor1aatiaD. 

P. ".pontJble Project Offlcers ue 

.. Fon~_. rrogz .. atfic .. , 0SAlD/00_ 

J ... McCabe ..... ,ecta atf1oar. ~_ 

In" Q>nqreuional RoUticaUon 

'090 tal of tile Pr 1980 CODqro •• 1.onal rr._taU"" p..,joctad on 
obU,aticD of $990,000. It, bat been dateraina4 • mfnt.118 $2,OOO,ch)O 1, 
raqu1zoc! c!uriav tile tint you of _ p..,j_. _rafora, a 00ngra •• 1onal 
NotUicat1cm vu .uJ:a1ttad J&Duary .18 to advi .. of an incr .... in the 
ohllgaUon for ft 1980 frca $990.000 tD $2,000,000, tile vatting por1ocS 
for _ 011 arp1r04 on rahzuary 2, 1980. 
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IY. !!laC _ ~ eM ID (AMn 4), lMicacUi _ ... ~ 
., fo~ • _&t .. "eolld_eu., _ eMe _ e1p eM 
PnjMC aellertau .. (~eMt ae.) ueMnal. elle 1IIu~ llaeu .. .,tT> 
Proje" .Uk ,1_d .~u_ .. Co ",707,000 18 acco_o w1c1o ~oc ...... _21_ iii _ellertae~ 

Draft04 lIJ'ClutOll, AFl/II&/SrvAP.l/ZI/IO.fD 

AlI/II&.lICoba ~ 
AlI/Dl/ID._ 4 ... t 
AAlI/II&/D.CDo..... 4rate 
AlI/CVA.n, ... cor 4r. t 
OC/AR.IIrr_ 4raft 
AlI/D •• lJtacr 4raft 
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_ 01. c:.aur' _ _ of hoject, .. ral lIater "pp1T 

6_201 

1. hnuat. to .... t1oa 104 of ~o~ ,U.~ • .... t of 1"1 ••• _ad .. 
(tlla • .... t·). I llan..,. •• tIIo~ tlla kral lIat~rPupp1T hoj •• t fo~ ..... opl.· • 
.. ~. of lea1a1Jmtl"t.1 7tla- ~butat1ou DOt t. a .... ".707.000 11l 
anat :..u _r • _ ",U ,.ri .. froe llat. of _tIIoriaa.M-, _jo.t to ... 
.... 1l&bill'" of _ ill ~ wi·tb ..... I ..... ) n/aUO_= pr ...... to 

ill ,feMd .. f ~ ............. local _ .oota for tbe proj •• t. 

2. tile projo.t _l.ta of oIaftlop1oa wt.r 41.tt1boU ___ tIuo hoe 1 .prt_ ... _tract1oa 2~ wu.. of W1cIl W will be ~alPPl'" I1;n _ •• 
hoj •• t ~ta ii_t" .t tlla ..... l_.t of tIIa V1llq!jJ.alth ~ .. alta-
tlOD hoar- will ~P fllpr.... ... _"" at.u.. lllOt'1iiitlO1l ill /lanollal hTI1-. tlla pr ..... _ of _t4r-ralat" di ........ "" p~.,.r a9'~'1 di.poaal. 
~t 40.000 _1. will ...uti t directl,. fr ... pr1oa .. ptatl .... y6~ fr .. 
th4\ wu. ..... tnet ..... 12'.000 ,.opl. hoe tho Vlllq. Iaalth a"" .. altatiOll 
h~. . 

l. tile Proj •• t AI .. mnt. W1cIl a,. b. _oU.t .. aDd _cat" !>T n. offi.er 
to _ .ach .. chori", ill .al_t" ill .... rlla .... with ~.I.D. re,w.at1ODa all!! 
Dal ... U ..... f "thori", •• 1IaU be _j •• t to n. f.Uowi ........ tial t._ 
aad .......... to ... _j.r •• od1U ..... t ••• tllar win _ .tllar tare ..... od1tlou 
u A. I.D •• , 4_. appl'opr1ate. 

Cooda aM •• m.e... DCept for OCUIl l111pp1111. tluaeed. by .... I. D. aDder the 
proj •• t .hall llaft tllalr """ ••• "" orlllll 1Il tlla Coop.nU .. CoOIltry aDd 11l 
._tri •• iIlCW .. ill "I.D. C. .. rapld. Colla 941 ac.pt •• ~.l .• D. -T otllar­
wi •• aar- 1Il wrlU... 0. .... ldpplDe n ........ ..,. ~.I.D .... lIar tlla proj •• t 
.ball, ezell,t .. 4-I.D. -1 othent .... r .. 11l wrltlQ. b. fluDCM OIlly 011 

• no ....... 1& of tIIa Dolt" Stat ... r tho Coopantl .. CoOIltry. 

, 
Parqnph ~ •• f tid. pr.jo.t authorlllatloll .. t. foreb .. ditlOllal .. lyon ....... 
t. pr ..... with fllpl_lltatlOll of tid. pr.jo.t. 

b. Coad1tlou Preeed.lat 

1. Prior to &!If dlabur'''llt, or the 1 •• uaucl of &fl1 cCMattM.qt 40CUlUUCI 
.... or tho hojo.t qc._nt. tlla Coopontl .. CoOIltry .hall fUC1l1.h 1 .. f ... oad 
.ub.cue •• atl.tactol"7 to Ll.D., • c:opy of the aare_qt a:ecuted between the 
Cooparatlll1 Country .... tho Vlllt" Matl.... Da"ol.,..nt Pr.,r .. - capltal Davolop-
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_t ..- - -1D9 mIIIP-Qlt'. CODtdllut1ca to tile a.nl. .. tu 811FT. ft'Oject 
alcIDq dth 40m mtazr m"Pce that iba agrr • .at u tuUr .ffecti.,. aDd tlaat 
lIllY _Uou pzecoCl .. t to d~t ___ tiafW!, _pt lIllY tllet 
My _ nc1pEocal. witla tIaU c~u .... 

2. ft!,m, to UT ~t or t:IIa '_"MO of lIllY __ t _to 
UDdu the koject .I.rnt to f1Duc. ~ ~lJipnDt _4 cc ocUu.., vitll tfIII 
ar.ept1aa of tJw d1-t.arn.aat of flm4a for ~t KvUoZ7 arv1cu, • 
joillt... "df.ty,..s equi~ .. t __ t plAn will _ clraftoCl 0114 oppZOft4 by 
AID, tile CDopontillg CauDtzy aDd tile tIIIDP-CD!'. _ Foe"" I .. t plAn v11l ill­
c104a _t ~to, ocIIe4ul .. aDd dotailed opecfflcaUou of equip­
_t to be procured. 

3. Prior to any cU,hlr __ t, or tha i8anence of any c~t.ent ~ta 
UDder tho PNject Ag%_t, with t:IIa ucopU ... of t:IIa d' .... r_t of. ~ fQr 
_t adriaory 00r01c: .. , t:IIa o:>oporot1l1g CauDtzy ~ fuzn10h ill fom iM 
_co ootUfoctory to JW) _0 thot it baa uafgDa4 t:IIa ro_ofbt1ity 
of ilIp~j:1Dq tho project to 0 port.1cular gover_t repro_toU .... 

4. ,rior to any ~t or the :(8s"'nca ot any =-1'bMnt 40QUMDta 
UDder tho PNjoct ~t, vitia t:IIa UCopUOIl of tile 4J:oIiuro ..... t of fUDda for 
proc:uroaont ~1aory oerv1co., tile eooperat1l1g Q>untzy v11l turnioh ·ill fora aDd 
oubatozIc. aat1afactory to Ll.D. a detailad plDp 1I&1l1toDADca plul Wich _1_ 
the oZ9AAiaatfm" ent1t:ia. rnpozw1bl.. for J.n.urinq proper pap 1I&1Dtanance, 
QPU&tillll&l pI"". tor uo1gn1l1g adequato par ...... l to tile _ IllafntoDADc. 
prograa, plAn. for provi41l1q adaqu&to tW)4illg tor plDp lllafntonanco AD4 a loglo­
tical plul 1l14J:cat1l1g _0 pump. v11l be atorod ODd '- oparo parto will be 
cliatrfbutoCl to villag... Ll.D. UD4or.toII4o tllet ouch a plAn v11l be oubjoct 
to 1OO41flcati.oa .. a ruult of _ioneo golnoCl durillg tho apl_toU ... of 
tho project. 

5. Prior to any di~aement or the u.uance of aDY c~:tmant c10cwHnta 
UDder the projec1:' Agreement to finance ccm8truction of • warehou .. and otfic •• 
for tho project, tho Cooparatillg Oountzy will turnioh ill tom 0IId oubetaoce 
.. ~factory to AID, cvld1ince of COD8t:u.ctiOD wperrisory arrnng_entll, bW.l.d.iDg 
plans an4 8pecificationa, bidding and contractor Hlectioa. proce4uJ:e., uecuted 
ccnatrucUon ocntracta aDd tho ava1lal>l.lity of au >rt tp tho CDoporat1l1g 
COUI::~ ~ atiic1ent ~ cover SO percent of the con tion coatracts. 

1. _ Cooparatinq Q>untzy ~ cov_t to furnioh by F'l 1982, ill tom and 
subatance aat18factorr ~ AID, • vr1tten plan for the progr •• siv. U81IIptJ.on 
by the. "':oopu'atiDq countljy of the recurrinq cart. of tha project for ~ re­
lI&1n4er of t:JJl prc~ect i4 upon ita taminaUOD. 

2. _ Cooporatillg count.:.'(; oholl c'"'""""'t that it .. 111 ""aura that --.. par­
Ucipate in tho ill-country oM participant tra1l11l1q prognma in every category 
of jobo generated by the project. 

• 

• 

• 

, 
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-l. The eooperatiDa Coantz,' .hall cO'l'eDallt that the dr1ll1.DI equiJIMllt ancl .upplie. 
arat_ to it by the UlDP-CDr aDd AID will be ... ian- to the pl'oject .. Dal_ut 
1IIl1t to he uaed for project purpo.e. ill the .pedfi_ zone. for the durati01l of 
the project. 

'4 The Cooperati. COGDtz,' .hall COTenallt tb.;t it will pronde: upend.able dril11ll1 
_terial. for forty (40) ~~odactiTe .. It. duriDi the fic.al two yean of the prtlject; 
15% of the total operatio~ aDd Maintenance co.t. of the project equiJIMnt and 
... h1cl •• in the fourth year ot the proj.~t and 20% ot .uch co.ta in the tifth and 
fiDal year of the project; and 30% of the con.tructioll co.t. of the three of tic .. and 
two _rehou.e. required for the projftct. 

a. roe Cooperatina Country .hall COTenant to prcnde \~he penoDllel required by th." 
project (a. d .. c~.bed in the .-paDded project d.~criptiun contained a. an Annaz Co 
t~ Project Agr .... nt) to enaure the .ucce •• ful executioll of the project. 

i. The Cooperatina Country .hall covenant that it will r.-que.t Peace Corp. VolwlIteen 
to ... ilt i~ the iapl_II,tation of the proj"ct a. de.cribed in the Project !are_ut. 

d. Waiverll 

The foliaw1ng .. iTerl to ~I.D •. regu1atiolll are hereby approTed ba.ed OIL the 
jUltificationa .et forth in Annex 13 of the Project Paper: 

1. I hereby apprO'Ye a nationality .ource waiver fro. Geographic Code 941 to 
Code 899 aDd a proprietary procur..ant waiver for the procurement of photo-1n~erpreta­
tiou .ervice., and I certify that the intere"ta of the United State. are be.t •• rved 
by permitting the procur_nt of .ervice. fro. tree world countries other than the 
Cooperating Country and count riel iDcluded in Code 941. 

2. I hereby approve a proprietary proeur..ant waiver to permit the procure·' 
.. nt of approximately 250 Moyno hand pump., pump acce •• oriel. lpare part. and puap 
maintenance tool kit •• 

3. I hereby approve a procur ... nt source/origin waiver fr~ Code 941 to 
Code 899 to permit the procurement of eight motorcyclel and twelve mopeds and Ipare 
parts for the project Tehicle i l leet and project drilling equipiMnt. I hereby certify 
that exclulion of procareaent fro. free world countries other than the Cooperating 
Country and countries included in Code 941 would lerioully impede attainment of U.S. 
foreign policy objectiva. and objective. of the Foreign Alai.tance Progr... I, I 
therefore, find that .pecial circum.tance. exist to waive Section 636(i) of the I 
Act to permit the procar ... nt of the eight .0torcyc:~1 and twelve mopeds. ' __ J 

Drafted by:GC/AFR:NPr .. e:fn:l/24/80 
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A. r .... Sh .. t. A ._ry of the propoud pro eet ' • fucal data u 
~. OD the pr_iDa r .... _to 

I. The lUa.iOD rKO_ml. tbal: mIV a"tboriz. a 
ar...c ,000 froa 'opulatiOD ..... IIulth hoar" ap,ro-
,r1et1ou, _t vUl balp achiavl tba projee, _riz. iD th1a 
_to O&bar dODOra part1ctpatiDa ill tba project arl the 0.8. '''CI 
Corpl, ........ autaJlCa 11111 total $540,000, tba Ollit. Rat10Da Capitol 
Davalo_t Juad, 1I1th I ccmtrlbutiOD equal. to 0.5.$1.6 Ul.liOD, ..... thl 
1IIl1ta4 Raw ... Daftlo_t hOIr&ll which vUl pr0ri41 0.8.$300,000. Th • 
project v111 be 14 ... 1aClr. UDdlr thl dirlctiOD of tba Govlrno.Dt of thl 
'OIN1ar llapubllc of SaIl1n CGPIII), \>boal t.adUtl contrlbutioD v111 total 
0.5.$1,325,000. Total projlct coat ia lqual Co 0.8.$10,472,000. 

1. ~ --' 
. Activiti .. Wtht. UDdlr tba proj ICt vUl balp furtbar tba 

arU' a Iff rtl to uparada tba quality of baalth ..... hYaiana iD ""rtban 
SaIl1n. . 

• 
. 2. Purpoal 

U a ruult of t : .. activiti .. 4latlD. UDdar the two .. jar 
cateloriee of vater r .. ourc~. d.v.lopmeDt and health education, tba pro-
ject vUl pr0ri4e tba rura~ papullCion iD tba Atacara ..... Soraau proviDe .. 
1I1th Ca) adlquatl ....... f. aourc .. of potabll vatlr, ..... (1)) illproved 
levela of byailnl. 

3. Outpute 

ODder the catelOr,' of Vater laaourc.. Devalo,-nt, the CPU' I 
JUn1atry of Sy4raulicI vUl aucclaafully Ca) explott ..... blaiD to dUtri­
bute _ter frOll 7 springl aDd (b) drill, couatruct, aDd C~CI to operate 
225 valla, .. ch equipp. 1I1th a h&Dd-oplratad If)YIIO pump. Thl" two acti-

. v1t1aa v111 ba aupport. by a VillaSI oplratioD ..... Il&intIIWlC. proar" 
vb:1ch, 111 tum, v1U receive .upport frOil a re,ional. .. 1Dt&D&DCI clUter. 

Apprax1aatlly 40,000 plopll vUl ba Iltv. by apriDs captatioD. 
At tba ODd of thil a.tivity, thrll tlchniciana fro. tba Sy4raul1c Service 
v111 have rlceived au-thl-jab experieDcI iD buildiDa ODd maiDtaiDiDS IpriDa 
.. pUtiOD. Two worlt crova 11111 bl ill operatiaD 104 Iblo to dlvalap Iddi­
t1coua1 .,riDaa when identified. Thl equiPIMDt uled 11111 r .... iD availabll 
for additional IpriD,a or 11111 bl available to thl Sy4rualic SorvicI for 
d.lpan1Da lXi.tiD, laral diaaatlr valla. 

Iy tba ..... of thl praj Ict, two Beuine~ 4rllUns to.... 11111 h'" 
ba"" ttaiD. iD aplratiDg ID4 maintaiDina drilling Iqui,...,De, They 1111'. 
alao have sained experience with vall conetruction technique. adapted ~ , 
the ujor type. of ,Iolo,ical terrain in Benin. Aa a re.ult of aead ,, ~; 
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training and on-the-job experience, the Ministry of Hydraulic's staff will 
increase its ability to plan and supervise drilling operations in various 
hydrogeological ~nditiong. The drilling equipment used during the project 
will be reconditioned and available for future service. A two~year drilling 
pro~ram will be planned and ready for execution, using the equipmeut pro­
vided by the project and administered ~y project-tr3inGJ technicians. 

At the end of the project, the Hydraulic Service will have a 
trained staff to supervise, maintain, and repair hand pumps. About 400 
villagers will also be able to maintain and make minor repuirs on the pUmps 
installed in their villages. An important element in developing an ability 
to maintain pumps is a continued analysis of the pump's requirements (and 
the needs of the project's village-level maintenance personnel). Adequate 
personnel have ~herefore been in~luded to monitor operations in the project. 
Pe~iodic evalu~tion will also assist the.GPRB in developing s~~lar mainte­
nance capaciti~s in other areas. At the end of the project, a tested 
training program will remain for the GPRB to continue upgrading basic skills 
in equipment maintenance. 

Project ~puts directed at the development of the Village Health 
and Sanitation Program will help improve and expand existing instruction in 
personal hygiene, the prevention of water-related diseases, and proper 
excreta disposal. About 60 latrines will be constructed in public schools, 
medical facilities, and in several compounds, where they will serve a3 
demonstration models for further replication elsewhere in the village. The 
project will strengthen the GPRB's institutional aLilitics to pIau and 
deliver health education ~nd sanitation services, and monitor che qualiey 
of water available for human consumption. At the end of the project, 
villagers, living where improved water supply facilities have heen construc­
ted, will have a better understanding of the re1atioilship betwepu water 
resources, water-burne diseases, and the importance of excreta disposal. 
Village school children will also benefit from similar training. Latrines 
will be available to about 60' to 70% of the tuget population. Training 
meth~dologies and materials in public health education will be tested and 
available for use in public schools and village training programs. The 
Ministry of Hea1th'e field offices will have increased technical personnel 
trained in preventive health practices and rural sanitation and available 
to implement village-1evei programs. A water control laboratory will be 
operational. 

All activities organized under this project will be coordinated 
and implemented concomitantly, at the village, regional, and national levels. 
A number of Beninese will also have received both in-country and participant 
training according to their role in the organization and implementation of 
specific project activities (see project inputs for types and numbers of 
trainees) • 

4. Inputs 

In support of project activities listed below, A.I.D. will provide: 
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For db. sprins captation activity. 

one engineering geologist/civil engineer for three 
years; 

expendable supplies for the construction of the 
captation systems (cement, valves, water pipes, 
band tools, et.c); 

a portion of the operational costs of the component. 

Peace Corps will provide 2 volunteers for t~o years over a period of 
:,four years. 

The UNDP/CDF will proilid:e vehicles and motorized equipment as required. 

The GPRE will contribute construction crews and supervisory personnel. 
The GPRM will also prov:f.de a portion of the cement required for the spring 

.. captatiou st~uctures, and about 30% of vehicle operational and maintenance 
costs during the third :rear of the project. 

For activitie,g related 1:0 the identification, drilling, and 
construction of wells, A.I.D. will provide: 

a th:t"ee-person team and a procurement and 10gist1.::al 
advisor for three years (see Annex III, pp. 50-51); 

approx~tely ~n"'-half of the equipment needed during 
the drilling operations ~nd, construction materials 
for approximately 35 p.oduction wells; 

operational costs (f\,el and vehicle! equipment mainte­
cance) to drill during the f:hit two years of the 
project and, thereafter, on ti. i::.ost-sharing basis with 
the GPRB; 

long-term, U.S. academic training for tvo drilling 
hydrogeo10gists, and a drilling engineer. Two years 
training at a suitable African institution for the 
four heavy equipme~t mechanics; and 

approximately 50% of the construction costs of two 
offices and one warehouse in which to store expenda­
ble well construction material, equipment, and spare 
parts (see Annex III, pp. 52-53). 

UNDP/CDF will provide: 

one program and policy advisor to the Hydraulics 
Service for an estir~ted four years; 
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drilling e~uipment needed by the activity (one 
drilling r~g, ~ickups, water truck, down-the-hole­
ruu-aer attact.ments (3:', and c,ompressors). (See 
detailEtd 11.t of equipment ~ Annex 10.) 

The CDr will also provide COnlJtruction materials for approximately ISO 
producr.ive wells. 

'!'he GPRB will provi.de: 

a drU!:L"lg acti\"ity supervirr for four years; two 
drillin~ crews for three y~~rs and an equipment 
maintenance and repair team for the operational 
life of tha project; 

construction materials for 40 production wells; 

approximately 20% of the activity's operational 
cost during the third operational year of the 
project. 

In support of activities related to the installation and 
maintenance of pumps, A.I.Do"will provide: 

one pump maintenance supervisor for two years (see 
Ann~~ 10, pp" 122-123, 128); 

pumps .wd pipes rer:"lired for 225 wells, with the 
spare parts and replacem~nt pumps, vehicles and 
tools required to install and maintain these pumps 
(see Annex 10, pp. 55-56); 

fuel and maintenance costs for the repair and main­
tenance vehicles and the costs of training seminars 
for village pump maintenance personnel (Annex 10, 
p. 56); 

50% of the cost of constructing,a regional warehouse 
and office. Pe~~eCGrps will provide two volunteers 
during four years to assist in the pump maintenance 
and repair program. 

UNDP/CDF will provide the 4.-wheel vehicles required for thj s activity. 

The GPRB will provide: 

one pump maintenance supervisor, three pump mec~anic3 
and two vil: . .:ge maintenance personnel tra: n~rs for 
the life of the project (Annex 10, p. 59); 
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-- approximately 20% of the fuel and maintenance coata 
of operating the pump maintenance vehicles during 
the final year of the project; 

50% of the cost of constructing a regiow. "arehoua. 
and office. 

Under the Village Health and Sanitation Program, A.I.D. 'rlll 
... 1at the Ministry of Health by providing: 

one Public Health specialist for approximately three 
years (see Annex III, pp. 50-51); 

potable water analysis equipment, audio-visual train­
ing equipment. and construction materials; 

operational costs of the program (including village 
and district health education seminars, laboratory 
supplies, printing and distribution of teaching aids, 
fuel and maintenance); and, 

--" ~.S. long-termtr~ining for 1 environmental sanitarian 
for 2.5 years, long-term academic training in an 
African university for 1 Sanitary Engineer for 2 years, 
long-term academic training (3 years) for 4 rural sani­
tarians in African health training centers, and 8 short 
refresher courses at WHO institutions in Africa (see 
Annex III, Table C, between pp. 62 and 63). 

Peace Corps will provide five volunteers over a four-year pettod. 

~P/CDF will provide two 4x4 vehicles for use in the village sanitation 
program. 

The GPRB will provide: 

5 supervisory staff, 6 health education and training 
staff, 10 district-level supervisors, 15 village sani­
tarian agents, and 2 latrine construction crews; 

approximately one-fourth of the construction material 
required for the construction of latrinea, and an 
increasing percentage of the cost of health education 
semL~ars during the third year of the project; and 

office space as required for the supervision of the 
health program. 

In resume, this program will require investments ~y A.I.D., 
P.C., the Government of the Popular Republic of Ben~n, and the United 
Nations Development Program. The A.I.D. contribution will include the 
follOwing: 
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A. TechD~~al assistance totaling u.s. $2.8 million. 

- Water Resource Development. 183 pm over 3~ years; 

- Health education and sanitation. 36 pm over 3 years; 

B. Equipment and cotlImodities at a total cost of u.s. 
$755.000; 

c. Participant training (4 Beninese tra~ned in the U.S •• 
4 Beninese trained in Africa for 3 years, 5 trained 
in Africa for 2 years and 8 train.ed in short courses 
in Africa.) Total planned expenditures for training 
is $230.000; 

D. Operational costs for the project which will. be shared 
with the GPRE. A. I.D. will pro'Jide approximately 80% 
of the operational costs for about $590,000; 

E. Construction costs of buildings, spring captation faci­
lities, wells and iatrines, are expected to total about 
$1.017 million; and . 

F. Inflation and contingency totaling $1.3 million (20%). 

Total cost of A.I.D. input~ - $6,707,000. 

The UNDP will provide $1,600,000 worth of equipment and materials 
from its Capital Development Fund, plus one technical advisor <ae a cost of 
$300.000 for 4 years). 

The GPRE will be providing the following: 

A. Personnel <estimated cost to the government. $765.000). 

B. Operational cost valued at $133.000. 

C. Construction of facilities estimated to cost approxi­
mately $172,000. 

D. Contingency and Inflation on the above cited inputs is 
expected to cost $225,000. 

Finally, the U.S. Peace Corps is expected to provide 36 PCV 
,ears valued at $540,000. 

The following table provides a summary of all 'project inputs. 
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rr"1980 FY 1981 FY 1982 Total 
($000) 

A.I.D. 

Per.onnel 440 
- Equipment & CoDllllOdities" 634 

Local Coat 100 
"Training 137 
Construction 482 
Contingency 207 

strn-TOTAL 

UNDP/CDF 

Personnel 
Equipment 

SUB-TOTAL 

Peace Corra (U.~ 

- Personnel 

GPRB 

Personnel 
Construction 
Operations 
Training 
Contingency 

SUB-TOTAL 

"TOTAL 

5. Strategy 

$2,000 

300 
1,600 

$1,900 

13.900 

1,415 960 
121 
245 245 
93 

316 219 
544 549 

$2,734 $1,973 

540 

765 
172 
133 
30 

225 

$1,325 

$4.599 ~11973 

$ 

2,815 
755 
590 
230 

1,017 
1,300 

6,707 

300 
1,600 

$ 1,900 

540 

765 
172 
1~3 
30 

225 

$ 1,325 

$10.472 

The success (or failure) of this project to improve health 
conditions among rural villages in northern Benin will depend directly on 
the general approach applied when planning, organizing, and administering 
the project's various activities. A number of steps have been identified 
by the project's design team which, if adopted, should facilitate the 
project's implementation. Steps discussed here are primarily concerned 
with the manner in which new skills and technology will be introduced to 
the target population. In those sections covering administration, procure­
ment, and implementation, the discussion centers on procedures and mecha­
nisms that will be used to implement, through existing or planned government 
institutions, project inputs. 
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technical assistance, equipment, and materials that are to 
.apport the village health program will be closely coordinated ~th 
project inputs directed to the well drilling and spring captation acti­
vitiea. Prior to the arrival of well drilling and spring captation 
crews, the village and regional personnel (animatrices, sanitary agents 
aDd Peace Corps volunteers) should be trained, on site, and working. 

Approximately three months before the scheduled arrival of 
the drilling crews, the district authorities will be contacted and a 
tvo-day meeting set up to verify and finalize the site selections of the 
wells. Two Health/Sanitation teams will make explanatory visits to tar­
get villages where they will discuss briefly the p~inciples of disease 
transmission, environmental sanitation, the project program, and village 
participation requirements. These meetings will be held wj.th key vill­
agers such as the village delegate, men's and women's council members, 
teachers, and village people selected for pump maintenance training. 

Each team will include Health/Sanitation and Hydraulics 
representatives, animatrice supervisors, anima trice rurales, sanitation 
agents, Peace Corps volunteers, and agricultural extension workers. 
After the team visit, and before drilling activities begin, all training 
and recyclages will take place. The animateur d'hygiene members of the 
village health uuits will be selected and trained at the district level 
by ~he district supervi~ory personnel. Th~ village health unit birth 
attendants and medical facilities staff will be given recyclages in pre­
vention and hygiene. Teaching and trainine mat~r1~ls should be in pos­
session of the district trainers (animatrices, sanitary agents, Peace 
Corps volunteer counterparts). Around the scheduled drilling date, 
latrine sites will have been chosen, the type& of appropriately technical 
latrine construction qecided upon, and latrine construction crews coordi­
nated and ready to start. As soon as possible after the installation of 
the drilled wells, a follow-up visit will be made by Health/Sanitation and 
Hydraulics representatives to the target villages. Since the spring cap­
tation teams will be on one site for as long as six months, the concurrent 
health and sanitation activities will have a slightly different aspect. 
A team visit about the same time the spring captation crew arrives to 
begin construction (see p. 152, Annex XI). Team visits will take place 
about the same time the captation team arrives. 

The strategy for long-term health and sanitation activities 
in villages will be developed by the village health u~its and the villagers 
themselves, teachers, medical facilities staff and political authorities, 
with technical guidance supplied by the sanitary agents, animatrices 
rurales, Peace Corps volunteers, and conseillers pedagogiques. As a 
result of the project's approach, there should exist enough trained and 
experienced host-country personnel to carry out present and future related 
activities. 

~-



6. I.sues 

This project was first proposed as part of a Project Identifi­
cation Document in mid-1977, when the A.LD. Mission in Niger included in 
ita Annual Budget Submission for 1979, a proposal for a Regional Water 
Supply Project. As a result of this proposal, a pre-project analysis of 
water resource development was completed for Togo, Upper Volta, Chad, and 
Benin in December 1977. The following July 1978, a project design team 
spent five weeks in Benin and desigr.ed the proposed project. A Project 
Paper (PP) was subsequently submitted for approval to AID/W December 24, 
1978. The initial grant request (which totaled u.s. $12.965 million) sur­
passed feasibility ~ithin the then total available program funds. A 
revision of the PP was thus required in which the project's budget would 
reflect approximately 50% of the original grant. The revised PP version, 
requesting U.S. $6.707 million, was therefore submitted to AID/W by the 
Mission July 6, 1979. Since July 1979, the PP has been subject to further 
revision by a project Committee. A major concern of the co~ttee was 
agreement between the swmnaries of information presented in the revised 
PP from the detailed analyses offered in the original project annexes. 
With the assistance of several members from the original PP design team 
and a contracted hydrologist, the revised PP has been enited to present 
the project proposal for authorization. 

7. Beneficiaries 

Residents of the participating village&, especiolly wom~n ~ 
children, will benefit directly from this project. An estimated 40,000 
villagers will benefit from the development of springs, about 56,250 
people from drilled wells, and close to 125,000 people from the improved 
and expanded instruction in health and sanitation. Included in the latter 
beneficiaries are about 75,000 people who will benefit from the construc­
tion of village (at local schools and infirmaries) and compound latrines. 
Additional beneficiaries of this project include the drill teams, pump 
maintenance and health personnel and technicians hired and trained during 
the project's evolution. As a result of the implementation of the various 
activities composing this project, the GPBR will not only be able to 
initiate in Atacora an~ Borgou the National Rural Water Supply Program, 
but will also be able to ~troduce new technologies and skills which will 
inevitably help continue the project's activities once donor assistance 
terminates. 

The outputs of the project will affect women in several ways. 
First, drawing water will be made physically easier by the installation of 
bandpumps and decreasing the distance one. must often travel to find a 
water source. Secondly, the amount of time spent in obtaining water for 
the family's needs will be reduced, giving women time for other pursuits. 
Thirdly, the combination of a sanitary water supply and better village 
sanitation conditions will improve rural women's health as well as that of 
their families. Fourthly, the project will provide numerous new avenues 
and strengthen existing channels through which women can better integrate 
themselves into the development process of these rural villages. Lastly, 
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the implementation process of the project will provide jobs for women 
having technical skills especially in the health field, and will train 
&n4 upgrade the professional skills of other women. 

8. Environmental Impac t 

According to the tmpact evaluation and initial examination. 
the proposed activities will not have significant effects on either the 

'physical or social environments. It is therefore recommended that a 
Negative Determination is appropriate as the Threshold Decision, and 
thus, no further environmental action :ts required. 

c. Description of the Project 

1. Background 

Benin's rural population conside= .. ~otable water a scarce 
and. therefore, precious commodity. Close to 87% of the country's total 
population inhabits about 300 rural villages. Few of these villas~s 
have a reliable and clean water supply. In most villages, women and 
children must fetch water from hand-dug wells located several miles 
from the village. The problems surrounding water supplies are most 
Ifeverely felt in the northern provinces where clicate and geological 
.:onditions make survival difficult. In Benin's two most northern pro­
vinces, Borgou and Atacora, daily per capita consumption of water barely 
attains five liters (WHO's accepted daily minimum is 20 liters pl~r person). 

During the rainy season, or when other sources of water are 
more conveniently located, the general consumption of water rises slightly. 
These same additional sources of water are unfortunately contaminated. 
Animals roam freely in the same ponds and streams that families must 
bathe in and draw water from for their domestic use. As a result, 
water-borne and water-related diseases constitute a 1arg2 percentage of 
the diseases identified in rural medical facilities. About 547. of the 
diseases endemic to Benin's rural areas are infectious and parasitic 
(these include malaria, schistosomiasis, cholera, onchoceriasis, amebiasis 
and typhoid). Pregnant women are the most seriously affected by these 
unfavorable conditions, which are concomitantly major causes of infant 
mortality. 

Scarce water supplies also impair efforts to advance agricul­
tural production. In Atacora and Borgou, where geological conditions 
alone have prevented rapid economic development, a lack of basic infra­
structure and the paucity of social services exacerbate problems that are 
due to scarce supplies of water. The lack of adequate year-round water 
supplies and limited infrastructure in the region have led to population 
dispersal. Since population dispersal increases the cost of providing 
services, the adverse conditions of Benin's north are only reinforced. 
As a result of regional disparities between Benin's northern provinces 
and its more accessible coastal regions, the general standard of life in 
the north is considerably below the rest of the country. 
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Per capita income in Atacora and Borgou fs between one-balf 
to two-thirds of the national average. About 97% of these two northern 
provinces' population is 111iterate, thp. highest rate of all of Benin. 
In an effort to reduce regional disparities, the Government of the 
Popular Republic of Benin (GPRB) is giving highest priority in its 
development plans to the Borgou and Atacora provinces. Emphasis is 
placed on providing the rural villages in these provinces with an adequate 
and safe supply of potable water. 

As part of its fundamental policy to improve the basic living 
standards of Benin's rural poor, the GPRB has developed a Rural Water 
Supply Program. The immediate objective is to increase the daily average 
per c~pita consumption of water fr~, its present rate of 5 liters to a 
minimum of 10 liters. Over the long-run, the GPRB plans to progressively 
increase water supplies until average per capita consumptiou reaches 25 
liters per day. 

USing the criteria of one well supplying 500 persons with a 
minimum of 10 liters per day, the GPRB's Direction of Hydraulics has 
estimated that 6,000 wells are needed to meet the country's minimum 
requirements. Current requirements are satisfied by 600 wells and a 
number of large diameter open wells (which are not considered adequate 
from a public health standpoint). In addition, few of these wells are 
within easy access to the villages they serve. 

Under the ~urrent five year plan (1978-1982), the GPRB plans 
to construct 2,400 wells. Forty percent of these wells are to be built 
in Atacora and Borgou, where the need for water is most severe. Although 
scarce water supplies evince the need for these wells, implementing such 
a program, far exceeds th~ GPRB 's present financial and administrative 
capacity. The GPRB is nevertheless fully cognizant of its current limi­
tations and has consequently requested assistance from other donors. 

A national program has been identified by the GPRB for the 
development of the country's water resources. In addition, the GPRB has 
requested that UNDP act as a coordinator of all donor-supported activities 
in water resource development. Within an institutional framework already 
identif.ied by the GPRB, UNDP's major task will be to insure that resources 
and technical assistance from participating donors are coordinated in 
such a way to maximize their effectiveness. 

2. Detailed Description 

, Activities proposed under this project were designed with 
the objective of helping the GPRB implement its National Rural Water 
Supply Program in the Atacora and Borgou provinces. Two complementary 
components have arranged a number of activities to help improve exist­
ing GrRB services involved with the development of water resources in 
rural areas of Benin. Project activities initiated under the first 
component will support the e:~loration and development of sub-surface 
water resources identified in rural Benin. The project will concentrate 
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on developing the two major types of water resources in northern Benin: 
aprings through "captation systems" and ground-water aquifers through 
drilled and dug wells. 

Baa.d on site observations and information provided by the 
GPIB, at least •• ven permanent springs in the Atacora and Borgou pro­
vinces have been iJentified as being viable sources of abundant, clear 
water. V1l!ages uae springs in northern Benin but few have captation 
structures. Thus, the water available from springs becomes highly sus­
ceptible to contamination. If properly developed, these sources will 
provide quantities of water with minimal recurring costs and maintenance 
requirements. Water from these springs will be .piped to public basins 
in village quarters through a gravity-fed distribution system. The 
basins will be closed with several valves which, when opened, obtain 
water. An appropriate drainage system will be constructed around the 
basins to eliminate possible sources of contamination. As part of this 
component, three CPRB technicians will receive on-the-job experience in 
building and maintaining spring captation, and two work crews will be 
prepared to develop additional springs, as identified. Approximately 
40,000 people will be served by these springs. 

Groundwater resources will be developed using two different 
technologies appropriate to conditions within the project zone. Large 
diameter dug wells cu~rently provide groundwater to villages. These 
wells are dug by the local population or by the GPRB's Hydraulic Ser­
vice which uses limited technics and occasionally explosives. Wells 
constructed using present technology do not attain depths that inter­
sect major water-bearing aquifiers. As the dry season progresses and 
the demand for water increases, these aquifiers provide progressively 
~ller quantities of water. At the same time, large diameter wells 
are susceptible to pollution through the open mouth of the well and from 
pollution entering the subsoil. Pollution infiltrates into the well 
easily because the thin layer of topsoil and porous, weathered rock do 
not provide an adequate filter to purify the water. 

Drilled well technologies are ~etter suited for the sedimen­
tary basin areas of the Atacora and Borgou provinces. Soft sandstones 
in these two provinces ~re thick and can be penetrated without much dif­
ficulty. Lined wells prevent internal contamination. In addition,. 
drilled well construction technologies require capping and a mechanical 
means of extr~ctin~ ~at~r., thus eliminating the most frequent ~~uses of 
water contamination. 

A rotary drilling rig (similar to a Failing 1250 Medel) with 
a "down-the-hole hammer" will be used. This type of machine adjust easily 
to the different types of terrain (see Annex 10, p. 128) in the project 
area. Under normal conditions and once fully operational, this type of 
drilling rig is capable of drilling about 75 wells per year. A borehole 
logger, included with the rig, will provide hydrological data and infor­
mation required by the drilling crews who must determine appropriate 
drilling and construction methods for site-specific conditions. 
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Approximately two years after the project agreement is signed, 
well construction will begin where drilling conditions are most favorable 
(primarily in the areas with sandstone formations). Seventy-five wells, 
both test and production, will be drilled first in the Kandi sandstone 
formation (see map-in· Annex 10, p. 137). An additional 25 wells will be 
drilled afterwards in the crystalline and metamorphic rock formations to 
the west of the Kandi sandstone 2:one. The GPRB' s Hydraulic Service will 
prepare an implecentation schedule based on the first year of the drilling 
program. An estimated 250 wells will be drilled, 225 of which will be 
developed for village use. By the end of the project, two Beninese drill-

o ing teams will be trained and equipped to operate and maintain drilling 
and well construction equipment. Using a conservative figure of 250 per­
sons served per well, an estimated 56,250 people will benefit from the 
wells drilled and capped. 

Based on its performance elsewhere in Africa and in several 
Asian countries, the project recommends the MOYNa pump for extracting 
water from the 225 wells to be constructed in the project area. The 
hand-operated MOYNa pump has a helical metallic rotor turning inside a 
fixed sleeve within the well shaft. With only five moving parts, a con­
siderable amount of wear is reduced. In addition to greater durability, 
the pump can also be easily adapted in the future to motor drive or other 
drive systems. 

Rural villages in Benin are governed by village council com­
posed of five members, each of whom has responsibilities for certain 
aspects of village life and development. Village policies concerning 
water supply operations will be the responsibility of this council and 
the person(s) responsible for social aspects of village life will super­
vise the implementation of village policies concerning usage and mainte­
nance of the pumps. Each village in which a well is constructed will 
select two people to supervise operations of the pumps and to assist in 
maintaining the village pump(s). The selected individuals will be trained 
1n basic pump operations, preventive pump maintenance and minor repair. 
The training will be conducted in small seminars organized at the district 
level. The village pump maintenance personnel will be furnished with 
repaj.r and operations manuals, a small kit of basic teols, and small sup­
ply of spare parts, after having completed their training. In order to 
supervise and reinforce the village-level maintenance and repairs, tech­
nical personnel and pump mechanics will be trained by the project and 
assigned to the regional office within the project zone. This office 
will maintain a limited supply of spare pumps and pump parts, undertake 
major repair work of the pumps, periodically inspect the pumps and quality 
of the water supply, and supervise the village-level maintenance personnel. 
The regional center will be located at Kandi and have a larger stock of 
pumps and spare parts, as well as be responsible for supplying the districts 
and villages with spare parts. 

Health benefits from improved water resources are considerably 
reduced in the absence of other basic sanitary improvements. TIle project's 
second component, therefore, concerns the development of measures that will 
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balp target population. realize basic hygienic habits and practices. 
Project support viII be directed to improving and extending existing 
baalth and villa,e sanitation programa. 

Ezistini health education and village sanitation program. 
lack trained personnel, materials, and infrastructure. However, an 
t.portant shift in priorities, from curative to preventive medicine, 
fa demonstrated by the recent reorganization of the Ministry of Health. 
Aa a result, a more decentralized health delivery system is being insti­
tuted. Activities initiated under the project's seond component will 
reinforce and expand these new initiatives in the reorganization, 
especially those relating to preventive health practices and vill4ge 
sanitation. 

Health and sanitation instruction already takes place in 
public schools, local health facilities, and, where necessary, common 
village grounds. Some curriculum in health education exist and, with' 
improvement, can be better used by those responsible for instruction. 
These instruction materials can also, with proper development, serve 
rural school teachers in health education as reference material during 
in-house seminars that focus on water-related health and sanitations 
p'roblems. The project will support further in-service training on sub­
jects relevant to health and sanitation, to local dispensary and mater­
nity staff. 

In addition to assistance for health and sanitation instruc­
tion, the project will pro~ide material and technical support for the 
construction of latrines. Basic sanitary improvements,.such as proper 
excreta di3pcsal, help assure that water resources improved or developed 
during the project are maintained. A village sanitation program will 
coordinate the construction of sanitary facilities according to the 
individual conditions of participating villages. The use of local 
materials and labor will, whenever possible, be emphasized by the program. 
Latrines will be provided to schools and dispensaries in those villages 
where wells are to be constructed. The project will also experiment 
with providing village and compound latrines. Because of a lack of 
qualified personnel in the Ministry of Health's sanitation service, the 
project will provide training to the appropriate field and technical 
personnel. Once trained, these agents will assist in village health and 
sanitation instruction. 

At the end of the project, villagers in the project area will 
benefit from an increased understanding of the relationships between 
sources of water, the importance of proper excreta disposal, and water­
borne diseases. Moreover, the project will have strengthened the GPRB's 
institutional abilities in planning and delivering health and sanitation 
education services, as well as monitoring the quality of potable water. 
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II. Project Analyse. 

A. Social Analysis 

Both the Atacora and Borgou provinces form part of the Sudan­
Savanna zone that covers close to half of Benin's total land surface. The 
relative importance of national parks, forests, and game reserves covering 
theae two northern provinces helps determine, in part, why they are also 
the country's least populated provinces. In addition, fewer people are 
attracted to Atacora and Borgou because of their meager services and lack 
of basic infrastructure. While colonial and post-colonial development has 
benefited Benln's coastal provinces, Atacora and Borgou r~s suffered from 
relative neglect and isolation. 

Despite inequalities prevalent between northern and southern Benin, 
close to 30% of the total population lives in Atacora and Borgou. In an 
effort to eliminate unnecessary disparities, the government of Benin is 
channeling more resources into projects that will improve the north's sys­
tem of roads, expand its schools and medical facilities, and revitalize 
the region's agriculture. Investments in northern Benin, nevertheless~ 
must deal with a number of complex social anQ economic obstacles. 

A myriad of ethnic groups inhabiting Atacora and Borgou impede 
the establishment of workable regional entities with a national identity. 
About 97% of Atacora and Borgou's total population, almost all subsistence 
farmers, is illiterate, the highest rate among Benin's six provinces. 
Close to half of the area's total population is' under 14 years of age. 
Parts of the area are uninhabited because of onchocerciasis. Few adequate 
water supplies exist throughout the area. Shortly after the rainy season, 
surface water dries up or becomes brackis~ and, in some instances, infected 
with schistosomiasis. 

The major ethnic groups, Bariba, Dendi, Fulani, and Somba, have 
different traditional approaches to the common problem of scarce water. 
The Bariba and Dendi share the same tradition of organizing themselves 
individually in groups to dig wells. On the other hand, the Somba scatter 
themselves over a large area, thus reducing their demand on anyone source 
of water. Fulani tend to disperse to a lesser degree than the Somba but 
require larger quantities of water for their cattle. Where the more seden­
tary Fulani live, however, they adapt the approaches more similar to those 
of the Dendi and Bariba. 

Except for the Sombas, traditional village institutions exist 
for developing and maintaining a village water supply. Furthermore, in 
village governing councils encouraged by the GPRB, certain council members 
are charged explicitly with the responsibility of maintaining the village's 
public wells. The extent to which this responsibility is carried out 
differs between villages and depends largely on the quality of local 
leadership. 
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Througbout the area, efforts are witnessed of villages actively 
participating in developing village water supplies. Villages contribute 
time, effort and often materials. Some of these efforts are initiated 
and supported by religious groups or voluntary agencies, but some originate 
fro. the village's own initiative. The problem is so severe that villages 
vill keep retorning to find a water s~pply even when past efforts have 
only provided very limiteG quantities and at a real cost to the village. 

The prevalent attitude among the four major ethnic groups is that 
fecal matter is unclean·and should be well removed from the family's liv­
ing quarters. It remains to be seen how quickly people will adapt to 
USing latrines even though most people interviewed expressed a willin?,ness 
to do so. A good number of the villagers interviewed felt acceptance 
would be greater if separate facilities were provided for males and females. 
Proper means of excreta disposal will be accepted more rapidly as the 
public health education program develops an understanding of the links 
between village health cODditions and excreta dispos~l. 

As part of the village sanitation program, which will accompany 
the well construction program, proper excreta disposal will be emphasized. 
Some schools and dispensaries already have latrines which are used and 
appreciated. At schools, many of the ·latrines are dug and maintained by 
the pupils .themselves. It was noted that in schools where health courges 
are part of the curriculum, the latrines tend to be better constructed, 
cleaner, and more frequently used. Latrines at dispensaries are also 
used and maintained: it was noted, however, that it will probably be 
necessary to build two latrines at the dispensaries, one for the dispensary 
staff and a second for patients. 

A lack of baseline data makes it difficult at this juncture in 
the project's development, to enumerate specific beneficiaries of indivi­
dual project activities. Because women and children are primarily respon­
sible for drawing water and maintaining the family compound, they will 
benefit more directly as a target population. Women will also benefit as 
direct participants during the project's administration and implementation. 

'-l covenant stipulates that thi GPRB agrees to make every effort 
'to ensure that women benefit as candidates for training in every categorY -, 
of jobs gener~ted b~ the project. . 

The project's target population corresponds exactly with AID's 
congressional mandate of working with the rural poor and especially of 
improving the quality of life. Local participation is included not only 
during construction, but all activities require dialogue between the 
project's technical teams and v~llagers. Acceptance by the local popula· 
tions of the project objectives depends on the nature of concepts to be 
introduced, the manner in which they are introduced, and the receptivity 
of the local populations to new ideas which will vary between villages, 
as well as ethnic groups. The project was designed to insure that the 
proposed project interventions are well understood by the villagers. 
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I. Econ01ll1c Analysis 

1. Cost-Benefit Analysis 

. By providing safe water to rural villagas, this project will 
reduce sickness and death resulting from the consumption of or cont~ct with 
conteminated water. It will also reduce considerably the number of hours 
spent: fetching water from more distant supply points. In both instances, 
there will be an economic gain. Death reduces the number of actual or 
potential producers. In addition, the costs of feeding, traiuing, and 
clothing a child up to his death is a loss. Production is diminished by 
reason of absenteeism due to disease. Sickness debilitates and reduces 
the quantity and quality of work. In Indonesia, for example, the cure of 
anemia increased the productivity of workers 19%. Sickness diminishes 
the concentration of atudents and thereby reduces the effectiveness of 
costly education and training. Enteric di£eases impair the intestinal 
absorption of nutrients. In aadition, the costs of treating 11lness, 
whether by purchasing drugs or making paymen1;s to traditional heale!:':3, 
are an additional burden on the community. 

Wells situated in v~llages would also save many hours that 
ari~ wasted fetching water. Sevet'al trips must be made every day and 
s(metimes, especially durfng the dry seasons', at distances of 10 to 20 
kilometers. Assuming that the women would utilize at least half of the 
hours saved in more productive tasks, the,re would be a significant eco­
nomic gain. 

It is impossible to estimate in any meaningful way the eco­
nomic advantages of a convenient safe water supply point and to balance 
these benefits against the cost of a well. As a result, one is inclined 
to disregard these intangible gains and consider them negligible. As a 
matter of fact, however, they are significant. 

In 1978, for a tubewell project in Chad, an AID economist 
made an attempt to estimate the economic gains of a village well. He 
limited his analyses to only four benefits. First, he calculated the 
cosl; of food for au infant {0-6 months} and a child (0-.5 years) and the 
extra food consumed by their mothers during preganancy and lactation. 
Secondly, he estimated the average n'.:rn'Der of wOrkdays missed because of 
water-related diseases and the res'ulting loss of income. Then he figured 
the average cost of treatment of ~'ater-related diseases in the village, 
and finally, he calculated the gains of a woman who earned money during 
half of the time saved in fetchin!~ water. After every conservative cal­
culations, he arrived at the follOwing savings resulting from the instal­
lation of a tubewell in an average village of 300 residants: 

Cost of food of infant and child before 
dyin& prematurely 

Cost of absenteeism from work 
Cost of medical treat,ment 
Value of time gained 

TOTAL ANNUAL GAIN 
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$ 590.84 
129.00 
776.00 

1,676.00 
$3,771.84 



Thia amount represents more than 12% of the village's annual 
income. Since the AID c:Jnt:ibution of the installation of one project 
well is $17,400, and the main~enance is estimated at $100 per year, the 
total expenditure of a village well would be fully compensated ac the end 
of six years. 

2. Cost-Eff~ctiveness of Rural Water Project 

Few sources of water in northern Benin provide the population 
adequate and clean supplies of water throughout the entire year. Scarce 
water supplies are not due, however, to a lack of surface and subsurface 
sources. Instead, the traditional approaches used to locate, develop, and 
draw water resLric~s the extent to which human consumption can be satisfied. 
In most areas of northern Benin, groundwater is extracted from large dia­
meter hand-dug wells. These wells rarely attain depths sufficient to 
intersect major water-bearing aquifers. 

As the dry season progresses, large diameter wells provide 
progressively smaller qUaDtities of water. At the ~ame time, the popula­
tion's demand f?r water increases. Women, the principal drawers of water, 
will spend most of the night at a well located several kilometers from 
her compound in hope that water will collect from minute discharges in 
the aquifer. Traditional approaches to satisfying basic needs for water 
restrict considerably the amount and quality of water derived from an 
import~nt aeou~t of h~n effort. In eccr.omic terms, the level of tech­
nology used to produce water in northern Be~en results in a corresponding 
limitation on how much water the population can supply itself. When con­
sidering what the labor used to produce water could havp. produced (oppo~­
tunity cost), the cost of producing water is relatively high in northern 
Benin. 

This project will result in considerable savings in terms of 
human resources and related costs in supply water. Women will spend less 
time in drawing water. How they will allocate this time will determine 
the opportunity cost of their labor. When asked how they would take 
advantage of this extra time, women responded in general tha~ they would 
(1) increase their involvement in domestic act~vities, (2) try to earn 
more money by increasing field production or in commercial activities, 
(3) learn new artisanal skills, and (4) spend more time caring for children. 
Over the long-run, women will bo able to improve or acquire new skills 
which will, in turn, help improve their well-being. 

The possible approaches to improving the availability and 
quality of water supplies in West Africa are numerous and have, in recent 
projects, included almost everything from traditional hand-dug wells to 
deep, large-bore wells with diesel powered pumps. The design of this 
project has been based on the need to identify a cost-effective techno­
logy that will provide adequate water to a relatively scattered population 
in northern Benin, were options are limited by the physical characteristics 
as noted in the technical analysis of this paper. 
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· The traditional hand-dug wells costing 30,000 to 40,000 CFA 
per well are by far the cheapest tJ·pe of wells that could be dug in the 
area. For the purposes of this project, however, they have been rejected 
for a number of reasons. There are only a few areas in northern Benin 
where they can be successfully dug and even in those areas, they often 
do not provide sufficient water in the dry season to meet village require­
ments. Pollution of the wells by ropes and containers used ~c draw water 
is a continuous problem as is the possibility of children and animals 
falling into the well. They require periodic cleaning and redigging and 
their estimated life is relatively short, 4 to 5 years. Slight improve­
ments to the traditional well are possible, such as the addition of cement 
rings to increase the life of the wells, as is being undertaken by a 
German volunteer program in Benin. This increases cost per well by only 
30,000 to 40,000 CFA (not including technical assistance provided by the 
volunteers), but solves none of the other technical problems of this type 
of well. 

The open-mouthed, hand-dug well, lined with cement, built up 
at the top and surroun ed by a cement platform, commonly known as the 
FED-type well, offers c \other possibility. The cost of this type of well 
is, however, relativ~ly high, $10,000 to $28,000*, with an average cost 
of $17 ,000 per welL Some of the problems with this well are that pollu­
tion is not eliminated or even substantially reduced, and the cost of 
digging this type of well in the hard-rock areas of northern Benin would 
be at the ~xtreme high end of the range of figures cited above, if feasible 
at all. One advantage of these wells is that they do not require pumps 
and the developmenc of a pump maince~ance program to insure opera cion of 
the well. 

Drilled wells will provide the best source of year round water 
in the hard-rock areas of uorthern Benin. The average cost of the 225 wells 
to be drilled during the life of the project is $18,420 per well, with 
$12,300 of this provided by A.I.D. This figure, however, over estimates 
the cost of wells during the four years of the project as it distributes 
the cost of the equipment and training of drill teams over 225 wells, when 
in fact, these inputs wIll continue to serve the GPRB in the continuation 
of its well drilling program in northern Benin.** 

Development of surface water could include both spring capta­
tion systems and small dams for catchment and storage of rain water. A 
program of surface water catchments was rejected from consideration for 
the purposes of this project because of the related health and environmental 
problems associated with this type of water resource development program. A 

* Pacific Consultant: "West Africa Water Supply and Sanit.ation Pre-Proj ect 
Analysis," pp. 3-24. 

**See Table II for estimated cost of continued well drilling program. 
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spring captation program, on the other hand, provides an adequate supply 
of potable water in certain villages of northern Benin, and will reduce 
health problems associated with the present utilization of this water. 
These springs will also be located in areas where tJel1-drilling is very 
problematic due to the existing geological formations. 

Cost Per Eeneficiary 

Number of I* II** IIIUir 
Major Outputs Beneficiares AID TOTAL AID TOTAL 

Spring Captation 40,000 $35 $46 $39 $52 $2.6 

Drilled Wells 56,250 $56 $76 $60 $82 $5.5 

TOTAL/AVERAGE 96,250 $46 $63 $51 $iD f$4.2 

1* : Fpr the development of the water resource, yumps, and piping. 

11** : Distributed cost of heaith, development of the water resource. 

111***: Estimated cost per capita/per year. (Spring captation life 
equals 20 years; well and pump life equa1~ 15 year3.) 

C. Technical Analysis 

1. Hydrogeolcgical and Drilled Well Construction 

Hydrogelogical and drilled well construction analysis indicates 
that the crystalline, igneous and metamorphic rock formations which cover 
approximately three quarters of the project zone are difficult areas for 
groundwater resource development. These formations yield little or no water 
excPpt in localized faults or fractured zones, or where the weathered mantle 
is abnormally thick. Best yields are obtained ,when these two conditions 
occur simultaneously. Identific3tion of those areas having the greatest 
potential for groundwater development may reqUire both geologic and hydro­
geologic research and the use of exploration geophysics, such :$ earth 
resistivity, gravity and seismic refraction. In order to determi.ne whether 
study is required, a small test drilling program in the hard-rock zone will 
be undertaken after prospecting the zone with available geophysic;11 equip­
ment and using existing studies, interpretation of aerial photos (and, if 
available, ERTS imagery). 

Sedimentary rocks cover approximately 25% of the project zone 
and are generally capable of producing substantial quantities of water. 
In these areas, the availability of water tends to be uniform throughout 
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the more homogeneous formation. Well site selection becomes more predict­
able after co,Uecting a minimal amount of subsurface data from an explora­
tory drilling program. Approximately 10 test holes drilled within the 
Kandi sandstone basin to depths averaging 100 meters should be adequate 
to define the potential water producing zones and the a'eas having the 
potential for flowing wells. 

Drilling and well construction techniques differ considerably 
according to geological conditions and northern Benin offers one of the 
moet complex situations for a drilling program. Drilling the metamorphic 
formations will require the use of "down-the-hole" hammer air rotary tech­
niques. Considerably less complex and less expensive technologies suffice 
for the sedimentary f.'Jrm4ticns. Vdriations in the type of well construction 
(e.g., optimum depth, well spacing, water bearing fracture development, 
casing, scr~ening, ceme~t grouting, open-hole or gravel pack) ~lso depend 
on the local hydrogeologic conditions. 

For the drilling program, the equipment specified for the 
project is that required for drilling in the hardest rock formations but 
can alao be,used in the softer sedimentary rock. Included with the 
drilling equipment is borehole logging equipment, mounted in four-wheel 
drive vehicles. This equipment will provide an unbiased ~ecord of the 
subsurface lith~logies which is necessary in the sedimentary, igneous and 
metamorphic rock areas. The drilling 'hydrogeologist will be responsible 
for the analysis of the borehold geophysical logs. 

To ad~quately train Beninese tech!licians in drilling tcchr.o­
logies, the program must provide experience in drilling and well construc­
tion in each of the major hydrogeological units existing in northern B~nin. 
The drilling schedule specified in the project has been designed to 
acquaint the national drilling teams with drilling techniques and well 
construction technologies in each of these formations. The drilling pro­
gram will start in the sedimentary zone and will continue in metamorphic 
rock formations. Drilling sites will be determined in conjunction with 
the co-directors of the drilling activity, and the project director. The 
success or failure of drilling programs implemented by the GPRB's Hydraulic 
Service, after this project, will depend largely on the training and 
experience gained by the drilling crews under this project, especially 
that acquired for well construction techniques ,in hard rock areas. 

2. Pump Installation and Maintenance 

One of the most critical aspects of this project is the choice 
of the hanJpump to mount on small diameter wells and the development of a 
maintenance and repair capacity that is timely in repairing pumps and cost 
efficient. Before recommending a pump for use by the project, the project 
design team considered the Vergnet, Abit, Briau, the AID/BATTELE pump, the 
Dempster pump, and the MOYNO pump. The project design team concluded by 
recommending the MOYNO pump, based on experience with the pump in other 
African countries, its low maintenance requirements, rugged construction 
and simple design, its ease of operation, and comparptive low price with 
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other models of manual pumps. The Ame~ican manufacturer of the MOYNa pump 
18 a" reliable firm, financially soona, and seriously interested in entering 
the West African market. The manufacturer is willing to provide installa­
tion and maintenance manuals in French, to assist in periodic evaluation 
of the pump's performance, and to assist in making adjustments and modifi­
cations to the pump which will facilitate its operation in West Africa. 
The project is requesting proprietary procurement of the MOYNO pump. It 
1¥ understood that a similar procurement waiver has been requested and 
approved to purchase these pumps for a water supply project in Upper Volta. 
Standard use of one type of pump will greatly facilitate pump maintenance. 
When stipulating the terms of the contract with the pump manufacturer, the 
mission should clearly state to the manufacturer of the pump, the project's 
need for spare parts to repair and maintain pumps for the expected duration 
of their productive life (10 years). 

It is estimated that the hand-operated MOYNa pump can provide 
an adequate water supply up to 250 people. If a Rchool or dispensary is 
located in the village, cORsideration should be given to providing water 
to these institutions if geological conditions are favorable. Where possi­
ble, wells should be grouped so that they are in adjacent communities, 
rather than scattered randomly throughout the province. Grouping wells 
together will facilitate maintenance operations and will decrease the 
down-time as the drill rigs move from p completed well site to a new site. 

In the long term, maintenance of handpumps should become the 
responsibility of the villagers as it is neither extremely complex or 
ccstly. '!:'be role of ~he !Iydraulit: Service is to introduce th a technology, 
assist in developing a local capability tommaintain pumps, and eventually, 
become primarily a supplier of pumps and spare parts. In order not to 
lose sight of this long-term objective, villages should participate in 
sharing tLe pump maintenance cost from the beginning of the program. 
Flaxibility must be maintained in initially setting up this system as 
neither the maintenance cost of the pumps is clearly known, nor the ability 
of local villages to collect funds for maintening pumps. It has been noted, 
however, that villages do contribute substantial amounts collectively for 
the development of water resources for the village. In many instances, they 
pay to have wells dug and constructed. 

3. Village Health and Sanitation Program 

There is considerable empirical evidence that the provision 
of a safe, convenient water supply and sanitation system will significantly 
reduce the incidence of water-borne and water-related disease, perhaps up 
to 60%, according to a Vlorld Bank study. A safe water supply system, while 
a necessary condition for improved health, is not a sufficient condition. 
Safe water for consumption and bathing must be accompanied by a sanitary 
excreta disposal system, proper waste disposal, sanitary ~ood marketing, 
processing and preparation, and personal hygiene. 

In an effort to accomplish specific activities designed under 
the Village Health and Sanitation Program, the project will work to the 
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greatest extent possible through existing and/or planned government insti­
tutions, primarily schools and village health cetners, and whenever possible, 
employ Beninese personnel (technicians, animatrices rurales, sanitation 
agents, nurses midwives, teachers, village health leaders) with the techni­
cal assistance provided by a USAID public health specialist and Peace Corps 
volunteers. The program further proposes to strengthen traininginstitu­
tions, support pre- and in-service training of public health and sanitation 
persocnel, and assist in the creation and production of teaching and 
training materials. 

At the national level, the Ministry of Health will have the most 
important input into this component of the project. Directly under the 

... ... 

Project Director from the Ministry of Hydraulics and the contracted Project Mana­
ger, will be a Health/Sanitation Assistant from the Ministry of Health. 
The Ministries of Rural Development and of Education will also be ~olved 
in the project's administration. 

District-level personnel will include animatrices rurales, 
sanitation agents, conseillers pedagogiques, and Peace Corps volunteers. 
In the well drilling and digging activities, the animatrices and sanitation 
agents will each have a Peace Corps volunteer count~rpart. In the spring 
captation activity, the Peace Corps volunteer mecber of the captation crew 
will also be counterpart to the animatrice and sanitation agent assignP.d 
'to that area. (For details on the spring and ,.;ell activities, see the 
Water Resource Development Technical Report.) The rural sanitation agents 
are new personnel which have been programmed by the Direction du Genie 
Sanitaire. Thirty-six agents have already been trained for urban work by 
Genie Sanitaire and 30 will be identified, retrained for rural work and 
assigned to the project area. They will supervise latrine construction 
and provide technical assis~ance to village construction crews, the 
sanitation member of the village health unit, school directors and medical 
facilities staff. 

Under the Ministry of Rural Development, the anima trices 
rurales will train, supervise and collaborate with the birth attendant 
member of the village health unit and maternite/dispensaire staff in 
matt~rs of public health education. They will also provide on-the-spot 
training and technical assistance to teachers in the execution of health 
classes. There 1re two conseillers pedagogiques in every district. Many 
have received tryining under the Ministry of Education's health education 
program, and, thus, can be incorporated into the supervisory team without 
much extra training. All supervisory personnel at the national anc dis­
trict levels will be responsible for coordinating the different activities 
through regularly scheduled meetings. At the district level, they will 
also be responsible as a team for organizing recyclages for teachers, 
village health unit members, medical facilities staff. 

By 1980, the Benin Government intends to create in the larger 
villages, health units, each composed of one pharnacist, one birth atten­
dant and one first aid person. The members will be chosen by the villages 
and trained by the government at the district level. The emphasis of the 
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.erv1~es to be provided by these health units is more on curative than 
preventive medicine. The addition of a fourth member of the village 
bealth units in project target villages is felt n~cessary. This fourth 
member will be the "animateur pour 1 'hygiene" and will be trained by 
the pr9ject at the district level. The trainers will be sanitary agents, 
Peace Corps volunteers, and medical facilities staff. 

Training and teaching materials will be made available to 
the animatrices, sanitary agents, Peace Corps volunteer counterparts, 
teachers, dispensary and maternity staff, and village health unit members. 
A variety of such material has already been developed for Benin and Togo. 
Project and government leaders will review and select the appropriate 
materials to reproduce for project use. 

The effectiveness of the water supply and sanitation project 
will depend to a great extent on close coordination of the well drilling 
and spring captation activities with the health education/village sani­
tation activities. At the provincial project direction level, activity 
directors will be expected to meet for formal coordination of activities 
on a quarterly basis. These meetings will coincide with the preparation 
of quarterly reports to the Project Director. 

D. Financial Plan 

The extensive and rather diverse nature of this project's techni­
cal and institutional requirements also represent a considerable invest­
ment in the country1s human resources. Given the importance of each 
financial source, the design of this project is such, that all of the 
activities financed during the project are mutually essential. Any 
additional cut in finances would only jeopardize the entire effort. 

In designing the project and determining an appropriate division 
of project inputs, two principles were followeci: (a) the GPRB contribution 
should be significant enough, in terms of actual fixed and variable costs, 
that the GPRB realizes the magnitude of operating and maintaining the pro­
ject after donor assistance terminates; and (b) the economic costs of 
project inputs are calculated on their social rather than financial worth. 
This is especially important when assessin£ the relative worth of host 
country personnel (for a detailed analysis of project inputs, refer to 
Annex 3, page 49). 

Total financing for the project equals u.s. $10,472,000. Table I 
plots total financing according to donor contributions (source) and pro­
jected use. In Table 2, sources of finance are presented according to 
inputs and project activity. Table 3 represents only A.I.D. expenditures, 
by input and per fiscal year. 

Inflation and contingency allowances are difficult to derive. 
During the design of the project, s~veral formulae were used to esta9lish 
a valid and reasonable allowance. L"cal currency costs were separated 
from foreign exchange costs. DifferL'g rates of inflation were applied 
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to commodity procurement and personnel since the rate of 1nflatio~ was 
likely to be higher for the former (up to 15% estimated for loca\ puo::­
cha8es). In the final budget. 20% of all project input costs hav~ bee~ 
calculated for inflation and contingency. 

Total financial obligations from each donor are concentrated 
during the project's initial phase because of the lar.ger technical assis­
tance and capital outlay 'required by the drilling operation. In addition, 
the pre-implementation Rtrategy will require early obligations. 

Recurring Cost Structure, and S~t1sfaction of 611 (b) of FAA 

The current annual budget for the Hydraulic Service covers 
basically the personnel costs of the service. Very few financial sources 
are available for program, operational or equipment costs. The service 
presently relies on donor assistance, or contracts from other governmental 
agencies, to fund program operations. These sources of finance tend to 
fluctuate considerably from year to year. The GPRB and the Hydraulic 
Service are currently exploring the feasibility of establishing a National 
Investment Fund for rural water supplies. This fund will cover equipment 
and const'!uction costs. An estimated minimum amount necessary for this 
fund is about $790,000 annually, which would cover drilling and pump 
equipment, expendable drilling supplies, and drilling operations costs. 

Table 4 shows the recurring costs of continuing the project. 
The geophysical surv~y will not be continued a~ a pe~nent prcbr~~ of 
the GPRB. Instead, the research capacity will be developed during the 
drilling program. The spring captation program will Also not continue 
as a full-time activity. It is possible that as people move into the 
zone, currently uninhabited because of onchocerciasis, additional springs 
can be developed to serve new villages. TI"U8, recurring costs for these 
two components will be smail and the equiy~ent and personnel capable of 
tmplementing such activities can be assigned to other tasks and only 
used for a continuation of these activities when required. 

The drilling operation will be continued and should be capable 
of developing approximately 75 wells per year. The drilling operations 
will most likely be located in one area for a rear at a time and then 
move to additional areas. This decreased mobility will require fewer 
vehicles and reduce recurr,' .. ' 6 costs considerably. 

The pump maintenance and repair component will continue with 
little change in operations. This component will also eventually need 
to be enlarged as the drilling program moves into new areas. After 
several years of operation in one district, it may be possible to 
reduce district level office staff. This of course depends on villagers' 
ability to maintain their pumps themselves. 

Managerial, planning , and supervision COS~J associated with 
the continuing activities will be assumed by the Direction of the Hydrau­
lic Service and the Ministry of Health. 

-25-



The recurrent requirements of the project will require increases 
in the current personnel expenditures of the Hydraulic Service. Most of 
the increase is due to the manpower requirements of the pump maintenance 
program. The largest impact of the project's recurring cost structure 
concern the equipment replacement costs, and drilling and well construc­
tion costs. As stated above, the Hydraulic service's budget is very 
limited and funding levels tend to be erratic. Continuation of the pro­
gram will require a substantial and stable investment for these costs. 
Current plans to establish an investment fund to cover these costs could 
meet some recurring costs of a continuing program. 

Recurring costs to cover the village health program must include 
adequate financing for increased ,taffing in several divisions of the 
Ministry of Health. Since most of the recurring costs will be assumed 
by the GPRB, approximately 2 to 3 years after the project begins, it is 
recommended that a condition precedent to third year funding require the 
GPRB to develop an. appropriate plan for covering recurrent costs beyond 
the third year. Various schemes for dealing with recurrent costs will, however, 
be considered by all donors and the GrRB during the initial 2 years of the 
project's implementation and a proposed formula will be decided upon before the 
beginning of the project's third year. 

of 1961 
Section 611 (b) of the Foreign ~.ssistance Act~ as amended, applies 

to this project because. its' pr:£mary focus is to develop water resourl!e supplies 
and, also, because the ~onstruction costs of water resource development during 
the project exce2ds $lCO,OOO. Consequently, the technical, erono~c, social and 
environmental analyses have, insofar as practicable, considered "'elative pI·oject 
costs and benefits. Overall national economic efficiency should improve as a 
result of increased productive output by women in other domestic and market 
activities, once they are freed somewhat from drawing water. The quality of the 
environment will be enhanced as a result of the drilled well technologies, 
sanitary facilities and expanded, improved instruction in hygiene which will 
be introduced over the ,.life of the project. 
• For a similar rural water supply project in the southern part of 
Upper Volta, just to the north of Atacora and Borgou in Benin, it was estimated 
during the project design there, that women spend an average 2 1/2 hours per day 
fetching water. Assumiug the women in northern Benin spend about the same amount 
of time to fetch water as do women in southern Upper Volta, its likely that 
women in both countries ~~erience the same general economic and social benefits 
from easier access to cleaner, more permanent sources of water. As presented in 
the Upper Volta Rural Water Supply project paper, it can be assumed that time 
saved as a result of rural water supply projects in the Sahel approximates 2 
hours per day or 730 hours per beneficiary per year. With easier access to rural 
water supplies and assuming 50 women beneficiaries per well (of the 250 persons 
per well), women's time saved over the useful life of the project wells (20 years) 
is calculated at: 225 wells x 50 women per well a 11250 women; and, 730 hours 
x 11250 women - 8,212,500 hours x 20 years - 164,250,000 hours saved by 11,250 
women over a 20 year period. 

If the value imputed to 
then the value of time saved as a 
This total benefit is arbitrarily 
contribution to the project. 

a 12 hour work day for r~ral wooen is $.50!day 
result of the project equals $6,843,750. 
calculated but slightly exceeds AID's total 
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TABIE 1 

SUI!I!&I'Y Cost Estimates and Financial Plan 
($000) 

Project No. 680-0201 Benin Rural Water Supply a.nd Sanitation 

~~~ 
Peace 

AID GPRB UNDP/CDF Corps Total TOTAL 
Use FX r.c FX Ie FX r.c FX Ie FX LC 

Personnel 238r 435 - 165 300 - 540 - 3220 1200 442'0 

Equi:tJllent 749 (5 - - 1600 - - - 234S 6 2355 

Training 160 70 - 30 - - - - 160 100 260 

Operations ~ 530 - 133 - - - - 60 66J 723 

Construction 215 ,802 - 172 - - - - 215 974 1189 

Inflation/Contingency 837 463 225 - - - - 837 688 1525 

TOTAL 4401 2306 0 1325/ 1900 0 540 0 664 1'631 10472 

Total contribution per 6707 1325 1900 540 10,472, financial source 

TABIE 3 

Pro ected AID Financial Re uirements b Fiscal Year 
000 

Project No. 680-0201 Benin Rural Water Supply and Sanitation 
• 

FY 50 FY 1)1 IT 1)2 Total 
Inputs FXIIe FXIIe FX Ie FX I I.e 
Personnel 1440 I 11 ')') I ?60 71)5 175 ;~s:I() 1 435 

440 141') 960 ,~'C; 
Equipment 727 I 27 115 I 6 74q I F; 

'l54 121 15.5 
Training tlO I 57 bO I 13 160 I 70 

137 93 230 
Operational costs - 10 I lOS 30 1215 30 2151 6'0 1 530 

115 245 245 c;qn 
Construction costs 21'2 J 542 - 1316_ - 219 215 1",_ 802 

757 316 219 101-i 
Inf1a tion and 12/2 J 81 ~87_ 111)71 35~ 195 1)37 L 463 

Contingency 207 c:; LJ ~ 549 1300 
TOTAL ~88 J 812 117371997 469 804 4401 I 2306 

2000 2734 1973 6707 
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TABIE 2 

COltiDa ot Project Activities by' Inputs 
($000) 

Project No. 680-0201 Benin Rural. Water Supply and Sanitation 

Project Project Activities 
Inputs #1 #2- #3 TOTAL 

4!£ Personnel 455 1560 800 2815 
Equipment 95 5~7. 123 755 
Tra.inina 0 lItO I 99 230 . 
Operations 67 4131 liO 590 
Construction 505 395 I li7 1017 
In:f'la tio1:j ContinKenc'y 272 74(; 2~0 1300 

Sub-T'Jtal 13!:j4 37J3 1-520 671?I 

other U.S. (Peace CQll!~J 
Personnel l20 l20 300 540 

Host Countr.r 
~rsonnel liO 320 335 762 
Training 0 0 I 30 30 
Ooerations l2 I 93 I 2tj 133 
Construction 50 95 27 172 
Inflation/Contingency 35 I llO 80 225 

Sub-Total 207 61tj 500 1325 

other Donors, UNDP/CDF 
300 , Personnel (UNDP) 0 0 300 

Equipment (UN-CDF) 304- 1225 ; 71 160q_ 
Sub-Total 304 1525 ! 71 1900 -

TOTAL ~O2.5 6056
1 

2391 10472 

Major outputs 

Activity #1 - Seven springs developed serving an estimated 
40,000 people, 

Activity If!2 - 225 drilled wells se.rving an estimated population 
of 50,000. Wells equipped with handpumps will be 
located in an estimated l25 villages. Approximately 
400 villagers will be trained in basic pump 
maintenance and repair. Hydraulic service strengtb.ened. 

Activity #3 - Health education and village sanitation programs 
operating in approximately 150 villages. 

-28-



TABIE4 

~ Recurring Pr0iect Costs for ~e GPRB 
( 000) . 

Project No. 680-0201 Benin Rural Water Supp~ and Sani tat10n 

Project Activities 1 

Project Inputs #1 #2- #3 Total 

Personnel 10 . 70 70 150 

Equipment/suppl1es2 135 190 45 370 

Cacatruction Material 10 90 15 115 

Operations 15 90 10 115 

Construction3 10 50 5 65 

Contingency/~ti~ll 25 75 25 125 

TOm.. 205 565 170 940 

1 - #1 Maintenance and rePair of spring captations (7) 
and 1im1 ted expansion using existing equipment. 

#2 Well construction and maintenance. Planned 
increase of 75 wells (drilled) per year. 

#3 Public Health Education and Sanitation. Plamled 
increase of approximately 40 villages per year. 

2 - Includes depreciation of equipment over 5 years. 

3 - Includes depreciation of warehouse and offices. 
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TABU: 5 

cost Schedule for UNDP/CDF Inputs 
($000) 

~ect No. 280-0201 Be:D.ill Rural. Water Sup~ and Sanitation 

Equipnent Quantity Total Cost 

Failing 1250 
mud/air rotary* 1 t 170,000 

TWR Mission hammers* 2 10J OOO 
5t. 4X4 water truck 1 50,000 
5t. fla t bed truck 
winch and pump hoist 1 40,-000 
Campi~ eQuiJ!D,ent 35,000 
Drill steI!l. 5,000 
Casing 100,000 
Screens 35,000 
Tl'icone drill bits 200 i 00,000 
Mission hammer bi~s 24 20,000 
Trencher 1 30,000 
I-R Air Campressor* 2 20~000 --I-R Air Hammer* 2 12,000 
I-R Air Drills* 2 12,-000 
Cement mixers 2 10,000 
5t. Dump truck 1 40,-000 
4X4 pickul's 7 105,-000 
2X2 pickups 6 4b,000 
Spare Parts 25% 201,000 
Shipping 3~ 301,-000 
Contingency 296,000 

TOTAL $ 1,600,000 

. * - or suitable equivalent. 
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E. Implementation Arrangements 

1. Division. of Responsibility and Project Management 
Arrangements, 

This project represents a multi-donor effort with the GPRB to 
.. tablish and implement a viable prograz of rural water supply developmant~ 
For the orderly implementation of the project, the following divisions of 
responsibilities are envisioned by the parties contributing to this project. 

a. The M1nistry.~f Equipment is responsible for rural water supply 
policy, planning and implementation. Within the Min~stry, the Direction of 
Hydraulics is the technical service th~t is charged w~th carrying out these 
responsibilities. The Direction of Hydraulics will provide the project 
director for this Project. 

b. The UNDP policy and program advisor will assist the Direction 
of Hydraulics in developing an overall rural water supply policy and a 
long-term plan for a national rural water !lupply program. The advisor 
provided by the UNDP will ensure that all donor activities have a compati­
ble approach to the problem of rural water supply development and will 
ensure coordination between the individual projects. 

c ~ The AID proj ect managet* will bp. responsible for managing and 
. supervising all activities implemented with AID provided resource~. 

d. Contract teams and their Beninese counterparts assigned to 
the project will be responsible for the impl~entation of project activi­
ties with the provincial authorities of the Hydraulic service and the 
Health Education and Sanitation services. 

The proj ect management structur.e haa been designed to ensure super­
vision and coordination of various project ac:ivities and to ensure that the 
project follows closely the national plans for rural water supply development 
A management structure has been defined which will permit the project to be 
~.anag~d and implemented as an integral part of the Direction of Hydraulic's 
program. The project management structure has three principle lPovels: 
project and policy direction; project management; supervision ~nd monitoring; 
and, project implementation. 

The director of the project will be the Director of the Hydraulic 
service, who is responsible- for rural water supply policy formulation, pro­
gram planning and the supervi~ion of implementation. The project dir~ctor. 
will be responsible for coordinating the project into the national program. 
In regards to the implementation of this project, the project director will 
be responsible for assuring that all agreed-upon inputs to the project are 
available as needed, approving annual work plans and delegating responsi- . 
bility to the field offices for the implementation of approved work plans" 
approving contracts·, and negotiating mod;l.fications in the proj ect paper, 
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implementation plans or grant agreements as required for the succEssful 
completion of the project. 

The proje~~ director will delegate limited authority for making 
modifications in budget and implementation plans to the project management 
unit and the Regional Offices of the Hydraulic Service~ which cover the 
Atacora and Eorgou provinces. Thes~ sub-div1sion.offices will represent 
the project director in managing and supervising the various activities 
and project components which are being implemented in their respective 
provinces. For the health and sanitation component. field authority will 
be granted to the provincial representatives of the Directions of Public 
Health Education and Sanitation, with supervision frau the Provincial 
Health Service Chief. 

. The project management office will be responsible for assisting 
in supervising and monitoring the project's impl.e::J.entation. One person 
from the Direction of Hydraulics and from the Direction of Sanitation, 
plus the AID contracted. project manager, will staff this office.' The contracted 
AID proj€:Gt manager will supervise and monit:or the i.I:Iplementation of the 
project, and will serve as a liaison between the ?roject and various AID 
Bupporting offices such as REDSO/WA. The project oanagement office will 
be assisted by the project accounting procurement and secretarial offices. 
In addition to monitoring the project, the project ~nagement office will 
prepare and submit annual project work plans and ~udget for approval; 
procurement and corcmodities and their distributio!l as needed to the pro-
ject implementation staff; and~ preparation of ~ ~lementatioD orders 
and evaluation reports. 

The project will be implemented as three activities at the national 
level~ as well as the local and provincial levels. Each of these activities 
will be mar'l~5ed jointly by a GPRB designated supervisor and an AID de3ignated. 
activ1:j' supervisor. The Beninese activity supervisor will be from the 
div1.sion of the governmenta.l technical service IlonJally respoIlsible for the 
exe,',ution of activities of this nature. For e.xa.:Iple, the BeIlinese supervi­
sor l~r the spring captation activity will be fr~ the division of Hydrology 
of the ~irection of Hydraulics. This division h~dles projects dealing with 
surface ~~ter utilization. The AID designated activity supervisor will be 
the senior ~ID funded ~dvisor for each activity. For example~ the AID 
supervisor fl."C' the drilled well construction activity will probably be 
the drilling h>1rogeologist provided to the project by an AID funded contract., 

The activity supervisor will be responsible for drafting annual 
a-:tivity work plans~ schedules and budgets witt., the assistance of the pro­
j ect management staff. After these work plans are approved and the neCI!S­
sary inputs are made available~ the activity supervisors are responsibll! 
for implementing these work plans. The activity supervisors will parti~i­
pate in drafting quarterly project reports aIld seci-annual project reviews. 
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For tbe implementation of tbis project, AID will contract with a 
suitable institution for the provision of technical assistance. The con­
tract will specify that the contractor is responsible for the administra­
tion and logistical support of the technical assistance team. Commodities 
aDd equipment procurement and management will be tbe responsibility of the 
project personnel and tbe procurement agent. Thus, the implementation of 
this project will not increase the administrative and support workload of 
the u.s. Embassy in Cotonou. 

·F. Implementation Schedule 

The Grant Agreement between tbe GPRB and AID will be signed in 
the ·~d quarter of FY 1980. The Project Agreement between the GPRB and 
UN-COF will be signed before the end of CY 1979. Conditions Precedent 
are expected to be met at appropri~te dates. 

After signing the agreements, donors and GPRB will need to 
finalize specific and detailed procurement lists and plans for project 
commodities and equipment. These negotiations should take place soon 
afte~ Signing the agreements in order to avoid delays in t~e actual 

. start up of project operations. Furthermore, it is critical that there 
is ·c10se~col1aboratiori between the UN-CDF and AID for the procurement of 
·project equipment to ensure the technical compatibility of equipment 
procured by each party. Equally important for all parties is a juint 

. description of procurement procedures and estimated delivery times for 
the items being procured in order to insure the arrival of the ,Technical 
Assistance team when needed. It is absolutely necessary that a repre­
sentative of the technical assistance contractor assist in drafting the 
detailed commodity procurement list for AID inputs and, at least, review 
the procurement documentation, equipment specifications, requests for 
bids, documents, and the bid evaluation documents of the UN-cDF for tbeir 
inputs. !cong other things, attentign should be given to the listing of 
spare parts to be furnished with tbe purchase of equipment to insure 
their appropriateness given the field conditions under which the equipment 
will be operating. Funding for this procurement advisory service (esti­
mated 3 p/m) has been in the initial year funding. This funding is 
exempt from all CPs contained in the GA except that one concerning the 
requirement for a signed agreement between the.GPRB and the UN-cDF. As 
stated above and to avoid future problems in implementation, it is 
strongly recommended that the institution or company contracted to pro­
vide the project technical assistance, also provide this procurement 
advisory service. 

thE most critical factor determining the date when the operational 
phase of the project can begin is the expected date of arrival of AID 
funded u.s. commodities and equipment. These inputs can not be ordered 
until CPs have been met and will most likely have a delivery time of 
twelve months from the time a firm order is submitted by the procurement 
agent. The second most critical factor is the construction schedule of 
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a warehouse, offices and housing for the contractor's families. The 
project has a bit more fl~ibility in this second factor as temporary " 
meaaurea can be arranged if required and for contractor housing and 
offices, the possibility does exist to use pre-f~bricated units from 
Hilaria. 

UN-CDF equipment can be expected to arrive by March 1981 assuming 
that most of the equipment is of European origin. The AID financed pro­
ject equipment will most likely arrive by June 1981. This arrival schedule 
will permit a full start of project operatiOns in October 1981 given sea­
sonal labor constraints of villagers and reduced mobility due to the annual 
rains. 

The AID qontracted project manager should arrive and begin assum­
ing proj ect management responsibilities in February 1981. The technical 
assistance team will receive several months of intensive french language 
training and are scheduled to arrive in-country be~een May and September 
1981. The engineering geologist, hydrogeologist and mechanical supervisor 
will arrive e~rlier in this period in order to organize and plan their 
respective duties, set up the equipment and draft construction plans and 
schedules. The pump maintenance supervisor and publi~ health advisor 
will arrive in July 1981 to assist in the organization of their work 

"plans and personnel in order to be fully operational in October 1981-
The master driller is expected to arrive shortly before the commencement 
of "the drilling activity. For the project managenent support:team, the 
procurement assistant will be needed as early as February 1981 when 
project equipment (UN-CDF) begins to arrive. It is assumed this person 
will be assisted by the GPRB project director and the UNDP advisor. The 
accountant and translator/secretary will be hiled i.!l April 1981. 

The project is expected to be fully operational in October 1981. 
Project activities funded under this project should be completed by mid-
1984, at which time the drilling equipment will be overhauled and put into 
good mechanical condition. The project assistance Completion Date is esti­
mated to be September 1984. 

1. Procurement 

a. Technical Services 

1) While the GPRB has in the past contracted with American 
firms for the execution of infrastructure construction projects (bridges 
and roads), the objectives being sought from contractors in this project 
are sufficiently different in nature to have led the ~istry of Equipment 
to recognize that it is not realistically possible for them to carry out 
effectively the contracting of the specialized, long-term technical assis­
tance required by the project. The Ministry of Equi?ment has therefore 
requested that AID contract the technical assistance required to implement 
the project in accordance 'Nith the mutually accepted project design. Thus, 
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accountant, bUiuaual .eeretary and a procuraaa.t a •• iltant. The project CDv1.1ou 
that peraoD. locally available will be hired under AID perlonal .arvie •• contract. 
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limiteel ,.olnphical ar ... to dort.min. th. drillinc dt •• · bovin, tba gr.atut 
potential of produc1D& adequate quantiti •• of water. The project anticipates 
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2. Comald1tioii 

. a. Proeurm.ant 

Practical experience gained through the last slver,u years of project· 
!mplc:ant.t1on in vlrioul part. of Weat Africa haa Ihown that the 20St effective 
method of procurecell.t of U.S. lourcI project commoditie. is through the ule of a 
Boat Country deaiguated procurement agent baled in the U. s. Tbil preven D!.lthod will 
bo followed for th. 1cplementation ot thi. project. It 1. anticipat •• that th. 
African-American Procureent CeSUer 'wUl act a. thl procurement aglnt for the cPU . 
Th. cirector of the Hydraulics Service in the ~Un1stry of Equipment will be asaigne . 
r.apan.ibUity for cowwedity procurement and will serve ' •• the principal contact 
for procurement matter •• 
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Hand pumps, however, will be purchased directly by the GPRB from the 
manufacturer on a CIF basis under a proprietary procurement waiver. The contract 
established between the ~overnment of Benin and the pump manufacturer will con­
tain a provision requiring the manufacturer/supplier to assure the continued 
availability of spare parts and components for the makes and models of pumps pur­
chased by the project for the expected operating life of those pumps (an esti­
mated ten years). Such an agreement is deemed necessary considering past experi­
ence with an AID water supply project in Benin, where pump parts proved impossible 
to obtain because of a change in distributorship rights of the model of pump in­
stalled by the project. Justification for this proprietary procurement is located 
in Annex 13. 

b. Source and Origin 

The authorized source and origin for this project is AID Geographic 
~e 941 plus the host country. While maximum effort will be made to buy all 
-=:-tab1e material and equipment in the U.S., the practicality of the project will 
~cessitat~ that some of the items be procured from Code 899 source and origin. 
Two such cases have been identified and requests for waivers from Code 899 are 
included in the project authorization. One waiver is for the procurement of 
French and Japanese manufactured mopeds and motorcycles. The second waiver is 
for spare parts required to maintain the project vehicle fleet (French and British 
ma~afactured vehicles) and drilling equipment (as yet undetermined origin) • 
. Justification for these waivers is contained in Annex 13 of this Project Paper. 

c. Method of Procurement 

Procurement of ma'teria1 and equipment will be conducted accor~ -= 
AID Handbook 11. Procurement of equipment and materials undErtaken in this ~ 
ject, when the estimated landed cost under a single transac.tion is less than 
$50,000, is' exempt from IFB requirements. In such cases, purchases will be con­
ducted on the basis of goed commerica1 practices, and when practical, on the 
basis of competitive soliciation of offers. 

d. Summary of Commodity Procurement Waiver Requirements 

1) Waiver permitting the proprietary procu~ement of approximately 
250 Moyno hand pumps, pump accessories, spare parts, and pump maintenance tool 
kits. The estimated value of commodities procured under this waiver is 
$250,000. 

2) Waiver from Code 941 source & origin to Code 899 source/origin 
for mopeds and motorcycles. Eight motorcycles and mopeds will bL required 
by the project health/sanitation and pump maintecance activities and will be 
procured under a waiver of FAA 631(i) since they are not manufactured in the 
U.S. The estimated value of commodities procured under the source & origin 
waiver is estimated to be $25,000. 

3) Waiver from Code 941 source & origin to Code 899 source/origin 
for spare parts for the project vehicle fleet and project drilling equipment. 
The estimated value of Code 899 source/origin spare parts required by this 
project is $50,000. 
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G. Project Evaluation 

Project evaluation will be a continual process as a part of the project 
implementation. Programming on-going evaluation mechanisms is especially appro­
priate for this project because many of the project activities will operate under 
conditions of uncertainty and will be introducing new concepts and technologies. 
A continual evaluation process will insure that the project direction will have 
sufficient flexibility to make modifications as required in order to efficiently 
attain the goals and objects set forth in this paper. 

Quarterly reports and reviews will be held for each activity. The 
contractor and activity co-directors, provincial chief, and the project manager, 
will participate in these reviews. The function of the reviews is primarily to 
monitor the activities progress against the annual work plan and budget. The 
project manager, project director, UNUP advisor and Hydraulic service repre­
sentative in the Direction fo Studies and Planning will meet twice annually; 
once to review and approve project implementation schedules for the Ot coming 
year and once toward the end of the operational year reviewing progress tc date. 

The first evaluation of the project will be scheduled in March 1982, 
approximately five months after the start-up of project activities. The cv~la~t1on 
will be largely an "in-housle" evaluation using project personnel, 'GPRB personnel 
and OAR/Lome and/or REDSO staff. The evaluation will determine the rate of pro­
gress towards achieving the purposes and outputs of the project and revising, if 
necessary, implementation plati3, arrangements and schedules. If the project is 
not yet operational or if major implementation problems are apparent, this evalu­
ation team should I~commend suspension of the project until it can be properly 
redeSigned. 

The evaluation is expected to require a three-person team in addition 
to contract and GPRB project personnel for approximately two weeks. As the 
evaluation will utilize only project personnel and AID staff, no funding for this 
evaluation is contained in the project budget. 

A special evaluation will be conducted in May/June 1972 to review the 
pump maintenance program and the GPRB's capability to continue the proposed main­
tenance program. The evaluation will specifically address at least the following 
concerns: 

1) maintenance requirements of the MOYNO pu 
2) Financial requirements of the proposed pump maintenance 

program (will include village input, GPRB financial input, 
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and. if necessary, donor input required). 
3) Personnel requirements of the proposed pump maintenance 

program. (S~ccess of village training programs, CPRB 
technicians required, continued donor assistance, etc.) 

4)' Logistical requirements of proposed pump maintenance 
program. (Number of outposts required, supply of spare 
parts and where best located, transportation needs of 
field technicians, etc.) 

This evaluation will require the services of a financial analyst and 
a rural development specialist with experience in systems analysis for approxi­
mately two and three weeks, respectively. Funds for this evaluation have not 
been included in the project budget. REDSO/WA should have the resident techni­
cal capabilities required to undertaken the evaluation or contract for such an 
evaluation using PM and R funds. 

An independent project evaluation will be conducted :in September/ 
October 1983. This evaluation will focus on an assessment of drilling program 
completed to date, on the appropriateness of the te.chnologies used to exploit 
these water resources. The CPRB's ~rogress towards institutionalizing various 
aspects of the project and finally, whether improved wat~r supplies are being 
effectively utilized by the local populations. The evaluation will measur~ pro­
gress ma4e toward the project purpose and project goal and determine follow-on 
assistance that may be required in order to fully meet those objectives. 'Lhe 
project evaluation team will also consider the appropriateness of extending the 
project into other geographical areas not covered during this project. The 
evaluation team will be comprised of a geophysicist, drilling hydrogeologist 
and public health specialist for approximately six weeks each. Funding for this 
evaluation has not been included in the project budget. 

The final evaluation is planned approximately nine months after the 
project assistance completion date. The focus of this evaluation will be pri­
marily the effect of the project on the target population. This evaluation will 
use project documentation and reports, the AID financed social and economic study 
undertaken during the early years of this project, and sample surveys of the 
situation as of the current date (April-May 1985). This final evaluation will 
require the services of a public health specialist, a rural development specialist, 
and a hydrogeologist with general management and planning experience for approxi­
mately eight weeks. 

H. Special Conditions, Covenants and Negotiation Status 

1. Ceneral 

This 'project has been designed in conjunction with the Beninese 
technical services which will be responsible for its implementation. The project 
paper has been discussed in detail with concerned governmental services and the 
planning and studies divisions of both the ministries of Health and Equipment. 
The project also has been designed in cooperation with UNDP officials in Benin 
representing the Capital Development Fund. UN-CDr officials have re~iewed the 
present project outline and will pre?are their documentation for approval within 
the same timeframe as AID. A UNDP consultant has reviewed the project and 
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suggested minor modifications which for the most part are reflected in this 
project paper. The UNDP Resident Representative in Benin has requested that 
copies of the project paper be distributed to the Capital Development Fund in 
New York for final approval. 

The Ministry of Plan of the Government of Benin has followed 
the d.siin of the project, and with the Hydraulic service, is coordinating 
various donor activities. All parties of this project are expecting to sign 
the necessary project agreements. 

2. Conditions Precedent 

a. As the inputs to be provided by the trnDP-CDF are an integral 
part of the project (and which are necessary for launching the project), the 
Grant Agreement between the GPRB and AID will specify that befoft the first 
disbursement of funds from this AID grant, the GPRB shall furnish to AID a copy 
of the agreement executed between the GPRB and UNDP-CDF with evidence that the 
agreement is fully effective and that any conditions precedent to disbursement 
have been satisfied. 

b. Prior to any disbursement of the grant for equipment and 
commodities, a joint commodity and equipment procurement plan will be drafted and 
approved by the GPRB, u~-CDF and AID. The plan will include procurement arrange­
ments, procurement schedules, and detailed specifications of equipment to be 
procured~ 

c. The Grant Agreement will stipulated that before the first 
disbursement of this grant can be made, except those funds contained in the 
GA for procurement advisory services, the GPRB shall assign a government 
representative to be responsible for the implementation of the project. 

d. The Grant Agreement will stipulate that before the first 
disbursement of this grant can be ~de, except those funds contained in the GA 
for procurement advisory services, the GPR] shall submit with assistance of AID 
and UNOP technical assistance, a detailed pump maintenance plan indicating the 
organizational entites responsible for insuring proper pump maintenance, 
operational plans for assigning adequate personnel to the pump maintenance 
program, pla~s for providing adequate funding for the pump maintenance program, 
and a logistical plan indicating where pumps will be stored and how spare 
parts will be distributed to villages. AlD, on the other hand, recognizes 
that such a plan will be of a preliminary nature and subject to ~odification 
in light of experi~nce gained during the actual implementation of the project. 

e. Prior to the obligation of any FY 82 funds which become 
available, the G?RB shall furnish to AID in form and substance satisfactory to 
AID, a written plan for the progressive assumption by the cooperating country of 
the recurring costs of the project for the remaining duration of the project 
and aite~Nards. 

f. Prior to any disburse~ent of the grant for the construction 
of a warehouse and offices for the ?roject, the GP~ will :u~ish evidence of 
supervisory arrange~ents, plans, and specifications, bidding and contractor 
selection procedures, executed construction contracts, and. the availability of 

~4l-



. , 

--- ---- -- -- -- ..... 

CPlI lupport ,ufficient to cover SOX of the construction contractl. 

3. Covenant • 

e. Th. CPU a,re •• that all II&ter1.~ •• dr111iD& .quipment. 
c...aditieo and supplio. ,ranted to tho GPRB by the UNDP-cDF and AID vill bo 
•• 'igned to the project manacement unit to b. u.ed for project defined purpo.e. 
iD the ,pecified %one, for the duration of the project. 

• 

• 
b. The GPlB a,reel to provide: expendable drilling material. • 

..... . __ t.n:l" (40) productive voll. durin, tho final tva yoan of tho project; 
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1 

!5: ~ ==- total operational and maintenance COlts of the project _quipment 
~ ~ ...... -J '4J! t~~ loll';!) YO.4r .0,1 tho projoct and 20% in tho fifth and final 
~ .~ ~ projectj and SO: of the construction cOlta of the three office, and 

' . -- • • _ 7 M. required. for the project . 

c . The GllB a,rees to provide the perlonnel required by the project 
(a. de. cribed in the e~anded project description contained a. an annex to the 
,rant a,reem.~: ) to ensure the .ucce.sful execution of the project. 

4. The CPR! agre.s to ~.que.t '.ac. Corp. volunteers as 
. pecified in this Project Paper. 

e. Tn. c.at'lUI asre., to take maaeure. that vill insure women 
benefit as candidates for training in every category of job. le~.rated by ' the 
project. 
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MRRAT lVE SlM4ARl OBJECTIVELY VE.IlIF !ABLE lNnIC'.ATORS 
in each of the tvo northern 
provinces of Benin; 

b) GmB agency has access to 
technologies required to 
effectively utilize avallatle 
vater resources ot the region. 

c) Budgetary iJapl1c'ltions of vat.er 
supply develoJlllent known and 
accepted by the GmB. 

2. Rural communities in Northern BeniD 
utilizing and having effective 
_intenance of water suppl¥ and 
sanitation facilities. 

3. The existance of a village health 
education program which is 
addret\sed to both school-age 
chUdren and adu1ts, and concen­
trate. 00 preventive health .euure. 
and .lIDitlll7 excreta di.poIIal. 

MEARS or VERD'ICATIOIf 

2. SUJ"ftY. and in-person inspec­
tion tours of rural Tillages. 

3. Ministry of Health and/or 
Ministry of Education 
statistics on health educa­
tion program in rural schools 
and seminars tor villager. 
conducted at or by rural 
health dispensarie.. The 
existance ot nlral health 
te.. operating in Tillages 
with Dft vatlll: ~Pl¥ ay.t.u. 

IHroRTJlJIT J\!.ir,IJM .. n(lfl~~ 
2. The Gf'liB will contlr:u'! to­

recognize and ACtivel¥ res~nd 
to the !leed for coordination 
amollg various gove"","ntal 
organizations at t.he national, 
provincial and local levels 
who are charge.l with the 
development and exploitation 
of vater resources. 

3. The u.s. Government viII 
continue to support rural 
vater £uPJIl,y and sanitation 
projects, and provide suffi 
c1ent funding to sllpport 
project activit.1es at the 
leve13 indicated for the life 
of the proj ec t • 

4. 11m technolO£ies introduced 
by this project will be 
accepted and provide i.petus 
for continllll~~' ··.lpport t~· 
the GFml and the target popu­
lation. 

5. Indiscriminant deposition ot 
humnn fecal matter increase. 
the potential for contblina 
tlon of ground and surface 
vater, and thla point viII be 
accepted by the target 
population. 

6. Village participation can 
effectively be organir.ed 
through the Tillage 10yern1nC 
council vithout praaioe 
ot natiOllal ccapensation. 
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ANNEX 1 
LOGICAL FRAMEWORK - INRJTS 

(in $COO) 

" 1980 FY 1981 
($000) 

A.I.D. 

Personnel ·440 1,415 
Equipment & Commodities 634 121 
Local Cost 100 245 
Training 137 93 
Construction 482 316 
Contingency 207 544 

SUB-TOTAL $2,000 $2,734 

UNDP/CD[ 

Persorinel 300 
Equipment 1,600 

SUB-TOTAL $1,900 

Peace Corps (U.S.G.) 

- Personnel 540 

GPRB -
Personnel 765 
Construction 172 
Operations 133 
Training 30 
Contingency 225 

SUB-TOTAL $1,325 

TOTAL ~31900 $4 z599 

- 4J4. -

FY 1982 Total 

960 2,815 
755 

245 590 
130 

219 "1,017 
549 1,300 

$1,973 $ 6,707 

300 
1,600 

$ 1,900 

540 

765 
172 
i33 
30 

225 

$ 1,325 

$1 1973 $1°1 472 



17. Drillina rTolram terminates 7/84 GPU/NWWA 
~ 

18. Drilling Equipment Reconditioned 8/84 GPRlS/NWWA 

19. PACD 9/8~ OAB. 

(linal evaluation) (3/8S) (lED SO /WA/ AID /W) 
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!roject Description 

ANNEX A. 

Benin's rural population considers otable waters scarce ~nd erefore, 
precious commodity. Close to 877. 0 t le country s total population inh.~llt. 
about 300 rural villages. F~w of these villa~cs have a reliable an~cl~an 
~aeer supply. In most villages, women and children must fetch water from 
hand-aUt~ells located several ciles from the village. The problems 
aurrounding water supplies are most severely felt in the northern provinces 
where clicate and geological conditions make survival difficult. In 
Benin's two most northern provinces, Borgou and Atacora, daily per capita 
consumption of water barely attains five liters OffiO's accepted daily 
minimum is 20 liters per person). 

Activities proposed under this project will assist the ePRB implement its 
National Rural Water Supply Program in the Atacora and Borgou provinces. 
The project will concentrate on de~.1co1ng,!he two r;~jor tvpes of.,"jf'.t.e; 
resources i n,.nnrthe rn...!en in: SI'.Ij...ru::'~W'J;l;':-U,!Dtn cion sy" te~s an1_,-;~~d­
",-ater aquHers throt.:~b..cirilled aoc'! d .. u~ \.:~.ps. The water of seven sprinbs 
will be collected and channeled to neighboring rural villages and provide 
safe water to some 40,000 persons. In other villages, 225 tubewells will 
be installed and provide water for a rural population of 55,000. 

In addition project inputs directed at the development of the Village Health 
and Sdn:':'t[;.ti.on Prcg':QID will help ii:',prQve and e~;pa:1d cxil;;~inb instt"Jction 
In personal hygi~ne, the prevention of ~ater-rclated diseases, and proper 
excreta disposal to nearly 125,000 rural Beninese. 

TIlis program will require in~ents ty AID, Pea~1:! CorE~ Benin a,r,td th~ 
United Nations Deve10p~ent Program. A surr~ary or 'these contributions is 
prOvl.oed-ueI'Q';;! 

n 1980 FY 1981 FY 1982 
($000) 

A. loD. 

Personnel 440 1,415 960 
Equipcent & Commodities 634 121 
Local Cost ' 100 245 245 
Training 137 93 
Construction 482 316 219 
Contingency 207 544 549 

TOTAl. 

2,815 
755 
590 
230 

1,017 
1,300 

SUB-TOTAL $2,000 $2,734 $1,973* $6J ';07 

* "Ye will attempt to arrange full LOP funding in IT 80 and 
FY 81 to avoid a funding r~qucst for IT 1982" 



UNDP/CDF 

Personnel 
Equipment 
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FY 1980 

300 
1,600 

FY 1981 FY 1992 Total 

300 
1,600 

SUB-TOTAL $1.900 $1,900 

Peace Corps (U.S.G.) 

Personnel 

CPR! 

Personnel 
Construction 
Operations 
Training 
Con tingency 

540 540 

765 765 
172 172 
133 133 
30 30 

225 225 

SUB-TOTAL $1,325 $1,325 

TOTAL $3,900 $4,599 $1,973 $10,472 

The U~T2.~.lt{l.!\.,.J\.Ll,..t~~_~_S)~L!nillion Ann H:}_~,~J'.ll!'l D~ve'.o£:ent I.:;~25 
allo ted $ :;Q2","Q~O. HO'vever release of U~;DP / CDF funds are contigent upon 
the authorizetion of the AID project. 

The Peace CorE~ has identified 36 vo~~ttersJ and .is awaiting AID project 
autho l-iz a tion: 

The G~RB has already alloted money in its .~s.get, appointed counterpart 
personnel, and' began to aeveThp a-maintenance plan. 

The Ministry of Equipment is responsible for rural ~'ater supply policy, 
planning and implementation. Within this Ministry, the Direction of 
Hydraulics is the technical service that is charged with carrying out. these 
responsibilities. The Direction of Hydraulics will provide the project 
director for this Project. 

The UNDP policy a.nd prograr:l advisor ,.rill assist the Direction of Hydraulics 
in developing an overall rural water supply policy and a long-terc plan fer 
a national rural .... ·ater supply program. The advisor prouide:d by the U~'j)? will 
ensure that all donor activities have a cocpatible a~proach to the pro~lc~ 
of rural water supply develop~eut and will ensure coordination bet~een t~e , 
individual projects. 

The AID p~oject ffianageL under a persunal services contract will be responsible 
for ~anjging and supervising all activities implemented with AID provided 
resources. 

Contract tea~s and their Beninese counterparts assigned to the project viII 
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be responsible for the implementation of project activities with the provin-
cial authorities of the Hydraulic service and the Health Education and Sanitation 
services. 

A project management office will be est~blished for assisting in supervising 
and monitoring the project's implementation. One person from the Direction 
of Hydrautlics and from the Direction fo Sanitation, plus the AID direct-hire 
project mar.3ger, will'staff this office. The AID project manager will supervise 
and monitor the implementation of the project, and will serve as a liairon 
between the project and various AID supporting offices such as REDSO/WA. The 
vr~ject management office will be assisted by the project accounting procure­
ment and secrecarial offices. In addition to monitoring the project, the 
project management office will prepare and submit annual. project work plans 
and budget f:::J7: approv~l; procurement and commodities and "neir distribution 
as nee~ed to the project implementation staff; and preparation of AID ~ple­
m~ntation orders and evaluation reports~ 



~U2 
PPT - CPI Descriptions 
Benin Rural Water Supply - 680-0201 

Event aDd DescEPtion 

I. Sipature of Am~PRB Grant ~reement 

2. Signature of UN~F~PRB Grant 
Air eemen t 

3. Meeting CPs 

4. UN-cDF Equipment Orders placed 
with selected contractors 

5. Am Equipment Ordered 

6. Short Term Third Country Health 
Training begins 

7. Contract signed for project 
technical assistance 

8. Long-term Academic training 
beg ins in U. S • 

9. Construction contracts let 

10. UN-cDF Equipment arrives 

11. AID EQUIPMENT ARRIVES 

12. T.A. team arrives 

13. Project Operations begin 
(all activities) 

(first project evaluation) 

14. Photo interpretation and l~ited 
Geogaphical study of test drillings 
sites in hard rock area (Barikoara) 
completed 

15. Begin test drilling operation in 
Banikoara region 

(Special evaluation-Pump ~taintenance 

16. Participants sent for training 
inU.S. return 

(Second evaluation) 

1 

1 

2 

2· 

.3 

3 

5 . 

11 

14 

17 . 

.is 

23 

26 

29 

32 

38 

41 

Offi •• Responsible 
for Action 

OAR/GPR! 

cpr/GPO 

GPRB/OAR 

cor/mlWA 

NWWA/OAR REDSO/WA 

OAR/GPR! 

AID/W/NWWA 

OAR/GPRB 

OAR/GPRB REDSO/WA 

CDF/GPRB 

GPRB/OAR 

GPRB/NWWA 

GPRB/NWWA 

(GPRB/OAR REDSO/WA) 

GPRB/NWWA 

GPRB/NWt~A 

(REDSO/WA) 

OAR./~PRB 

(OAR/REDSO /'ilA) 



PRlJECT PROCUlU':MENT AND ~TION 

I. AID PROcumMENT 

A. INSTITUTIONAL CONTRACT FOR TECHNICAL ASSISTANCE 

The technical assistance requirements for this project are 
large, diverse and will require a combination of skills that is not 
easily found. The proj ect as designed will provide seven technicians 
tor a total of 18.3 person-yea.rs. The technical skills required by the 
project ~e from :public health and sanitation to geophysics. Yet 
each member of the technical assistance team is linked in the process 
ot finding, developing and utilizing water resources and in the process 
ot t~ng Beninese counterparts whom will eventually assume 
responsibility for the project. Given the difficult geological 
conditions of Northern Benin, the project technicians involved in 
locating and developing water resources must be well' versed in 
methodologies for both bard rock ald softer rock formations. In-
order to pass these same skills on to their Beninese co'~terparts, 
the team must have French language capabilities and the personal 
characteristics required to effectively work with and train national 
counterparts. The technician charged. wi th de\~eloping natural springs 
will need skilJ.s as an engineering geolog;..st i!l order to judge the 
geological formations giving riSe to 'the natural springs, to judge 
its capacity for development and will need Skills in civil engine~r-
1ng in order to plan and supervise construction that will enhance 
the water production of the natural spring and ensure future contamin­
if. tion will be effectively sealed off. The tech..."1ical skills of the 
Public Health ~ecialist and the pump maintenance supervisor ~y be 
so~ewhat less exactL~, but these technicians will be expected to 
dev·elop skills among villagers in very traditional and often isolated 
villages. 
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The terms of reference for the contract personnel will ~e 
prepared and the f!I.O/T for this technical assistance will be ready 
for signature by late CY 1980 when funds are ava.ilab1e for the tecb­
nical assistance component of the project. Short descriptions of 
the qualifications of the American contract positions are contained 
in the technical aunexes to this project paper. The contract for 
technical assistance will provide the following inputs to the 
projects: 

1 Hydrogeo1ogist (42 pm) 

1 MechanicaJ. Superintendent (42 pm) 

1 Master Driller (36 pm) 

1 Engineering Geologist (36 pm) 

1 Pump Maintenance Sllpervisor (24 pm) 

1 Public Health/Sanitation Advisor (36 pm) 

1 Geophysicist (1; pm) 

Estimated Contract Total: 

$ 487,000 

360,000 

310,000 

310,000 

170,000 

255,000 

48,000 

$1,940,000 

For the Spring Captation component, the contractor will 
provide an engineering geologist with construction experience. 
The Engineering Geologist will act as the co-director of the Spring 
captation component with a Beninese co-Cirector from the Hydraulic 
Arrondissement of the F~draulic Service. The contractor will be in 
charge of the design of appropriate spring c' .. ptation systems and 
will supervise the construction of the captation structures. The 
co-directors of this component will report to the Beninese project 
ci.1xector a.nd the AID direct-hire project manager. The co-directors 
wL..l supervise the Pea.ce Corps Volunteers assigned to this component 
and the spring captation construction crews. The Engineering 
Geologist is ei.~ected to arrive in Benin during May-June 
1981. Ccnstruc:;ion activities of the SIlring captation componeni:; are 
expected to start in Januar;'f 198,2. 

For tl..e drilled well constrUl:1,j.or:.. cor::pcnent, the :ontractor 
will pr-:::>vide a. hydrogeologist, a mec!'-3nical sUY='l'intendent, master 
driller, a.nd a pump maintenance s:':::Jervisor. Th~ drilling hyc.xogeologist 
will act as the TA teac leader ~d co-director of the drilled well 
construction a.ctivity. Tha Beninese component co-director will be 

- 50 -



fra. the Arrondissement of Hydrology of the Hydraulic service. 
The activityco-diuctors will report to the Benin,ese project 
director Mnd the AID proj ect manager. The pump maintenance 
.upervi_or will report to the Regional representative of the 
Hydraulics Service based in Natitingou and Parakou (Atacora and 
Boraou provinc*s respectively). The hydrogeologist and the 
.echanical superintendent will arrive in country by May 1981 
to a'lilt in Icheduling the well drilling progrmn in the Borgou Province, 
aDd to set up the drilling equipment as it arrives. The master driller 
and pump maintenance supervisor will arrive seveeal months later when 
the drilling program is scheduled to begin (September 81 ). The 
tA will provide a public health/sanitation advisor to assist in the 
public healtb. education program envisioned by the project, supervise 
the implementation of this program aDd provide coordination between 
the health education progr~, the latrine constrcction program, and 
the installation of wells and pumps in villagesl • The incumbent ,.,ill 
have professional experience in health related endeavors in West 
Atica. The public health/sanitation advfsor will be the co-director 
of this c~ponent with the health service officer stationed in the 
Borgou and Atacora provinces. The contractor is expected to arrive 
in country in July 1981 in order to start the health education/ 
.anitation program in villages where wells will be drilled and 
springs developed. The short-term geophysicist will arrive in early 
CY 1982 to assist in planning the test drilling program in the hard 
rock areas of the project zone. Housing, official vehicles, POL, 
mantenance and repair costs for project equipment, and project 
c~odities themselves are not included in the contract· 
These will be supplied to the contractor by the project. The 
Health/Sanitation advisor, how~ler, vill most probably be housed 
in Parakou where housing can he rented. For this technician, housing 
C~!t~ have heen induded in the contract. 

The proje~t provides '30,000 in FY-)980 funds for a contract for 
procurement aC:visory services. The contract Yill provide an" equipment 
procurement advisor to review the equipment lists to be purchased by each 
source of finance, procurement regulation and procedures to be 

-followed by each source of finance and will draw up a list of specifications 
for the eq ipment to be purchased by AID which will be compatible with 
the project equi~nt to be provided by the UN~F. 

Efforts must be coordinated with UN-CDF 
10 tllat ,t.:ls AID contractor can review UN-CDF equipment lists. 
Ideally, the UN-cDF and AID would jointly co-finance the procurement 
advisory services contract to provide detailed pro~urement specifications 
for the inputs of both donors and also eventually be responsible fot 
the technical assistance team required'to operate the project equipment. 
At this time, however, it i~ impossible to ascertain that such an 
arrang\~ent is possible. 
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I. ..~ _. Ooacacc. fow .... , .... l!aui-' .. ".e. 

fta ,"jecc ..wl,. ... lUriq ew .. tIah ...... "" .. e'-1. 
c. _We ._-'al/_.~l ... ",._u.. .... pr __ I1 .. laclCll .U9lcu. IacIa ef __ ~acca to _WI ... le •• will IMI f __ 
.. dMw f_C7 ew _b •• CIIe _aclaaal ~aci ... of CIIe proj .... 
It la _e ___ boIl,",ualo wlll IMI COIIUa "c_ .... 1MIclD wark 
IMI_ OCc._ lilt .... fe1m1ar7 1981. ftue ew .. laoIlYi.4aal. will 
IMI -'-_ ., ..... will IMI r •• __ lbl •• 0. til. AlII -~ 
proj .. ~ ... CIIe 1=10 ••• ,"j .... 4tr .... _. ronooal_ 
OoaC ....... _del,.._ for .... ewoo polldoaa. __ • CIIe pnjoct 7 .... .ay wi_ tp _14. CIIe u .. of ... t _0"" caonac ... Irdu.t_ 
caot. ot _. ewoo ,.MMl .orrlc •••• , Soczacadalfrnaa.lI.or 
=~: 170.oool .... -..loi .UYl •••• _!~.OOO.: h_ ... _C\£I ...... 

c. Loul Coon ... for £I.Uuoc. 10 .110 pr!\!uacloo of Trabl .. 
Lt.W •. 

ShGrt-t __ ...,.eooal 'U'l1 ... COIle.'" will IMI lac f_ 
p.o~ .1I1etr.oc. la CIIe proparatlao ot tJow'·'-, :ator1&l. tor tbo 
pulIl.l.c hIal.th lllucatlao &lid CIIe voU/_ malata=:. &ct1v1t1 •• ot 
tbo proJoct. A.a1._. p...-.1.4C tI>rouch thl .... ~~(.) wUl. 
~n.d.e u~. 111 the P"P&ftt1oZ1 ot mini .. , ::a~el'1&l.a, tzoan,'.tioU" 
&lid Ul.1latr&tlao .orv:I.c... &lid tnlai _ prlat1::i at ~Cll:Cltat1o ... 

n. C01ltr&ct( I) wUl. 110 b._ tbo G:i'!3 ..m L local. 
laat1tutlao. n. project '"""&IV ahoul4 COII.I1d1r ~ll. zosa1b1l1tT ot 
COIltractlai tbo prlat1o& at tbo tJow"'olll&te;1al. 1:1 ~. U.S •• ·U 
tbo coat 11 lovor _ .. ou1table prlator capablo ~ ·,.-rlll., ma.to:rlalfl 
111 hueh .... b. tQl1Zld;' Total •• t1ma.ted coat at ."1< oc:tract(.) 11 
$50.000 ~ tbo :uto of tbo p.oJ ... t. 

D. . Contract tor PIloto-:ratorprotat£o: at !:Z1st1pl Aor1!Ll 
I'!Ioto. to :Uot~ will sIto Plac ... ."t. . 9 . ' . 

A .. ~rt-tem .aoD-persoaal .erv1ce. CO:1tn.=~ .... -w. be let 
tor pbo1:O-1ntorpretatlao of u1at1n& aor1&l. photo_~ 1:1 proparat1cm 
tor tbo tOlt drill", prosram (25 valla) 111 tho !:&.-d. rock ZOllO ~ 
tbo lecolld operet1ona1 ..... at tbo pr03ect. AII1."."". p.ov1ded by 
.thll contract wUl. a.dot the pro3ect la .. term·'·, t". tost drill'" 
lito.. n. COIltract wUl. be betn." tho GPRB a.:i .,. 1:1.t1tut1on 
capable at pertom1nl tbo desired ~do. !.for. .. ro1;ab~ SRllM vill 
bo elID • ." al tho cOlltractor becauao at 1t. prodc-'-'-::e capab1l1tT la 
thll u_. fatal e_ted coat at the contract 11 $1;.000. A waiver 
of cocIo 941 I1&t1011&11., for .hil cont ... C h bolo, requutocl. 

E. Ccmstruct10n ContrectC.l. 
A. tbo total 0lIICUIlt at co".truct1cm tu:l!ed' b,o the p.o3 oct 

11 too small. to latero.t AIIIer1C&ll t1r.u. or malte 1~ zouib1e tor them 
to recover mobW.za.'t1on costs, it 11 anticipated. ~:a:~ ~~5 'project 
tw:aded. conatru.ction activities w1ll be contract~ ~ • 100&.1 cOl1ltruct1oa. 
O~"I' or CCIIIp&Il1... 'rhe ... ntract( I) wUl. be bo-:-.u:1 the GPRB &Ild 
local. cOllltruct1on compam. ... &Ild wUl. be awardftd c: a =o::pet1t1ve 
bid41J:2g process. AID will &l'Pl'OVe contract1..ng ~roced';"'es, construction 
plans. aDd site •• 

ll) CollltruCt101l Contract tor Pro3ect I!ous<-., As &:loquate 
hauling does not ex1st in the project zone, it ,."1ll. ":! ::.!:cessary 
to build tour perman~t res1de~ces for the pl~je~~ ~ec=:~=~ 
ad.visors and their tam1l1es. !:st1=ated. cost pe!" :'C".:..s!.:.g: ::.::.it 
10 $68,750, a.nd cost ot all bousl::g construct1o!l 1s $273,JOO. 
':he project ma.cager and t~e project director tz:&y • .. 1.s~ ~o 
consider the use ot pre .. tabrieat'ed housing ava14"ol! b ~l;er1a, 
or proCIlre:::1!.llt ot :z:oblle homes 1.!l the U.S. for t'::'e 'tee· .. ., .. :lans 

. hous1:lg tor tWlles. The &::OU!1t budgeted 1s ~ic!.~~ to!" e.rr:J 
.:;! the t:u-ee o-:.t10!lS a~r&1la.ble for tech:.1c1&!lS l:o\:.3~ "Ii .. -. . . 
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(2) Construction Contract for a warehouse and Offices. 
As the Hydraulic Service (DH) does not presently have adequate 
illfraslftructure in the project zone, a warehouse will be 
construction in which to store expendable drilling supplies, 
S'p~re parts atl.d mainte!'l8.nce equipment, and tools. To provide 
the office space needed by project technicians and the pump 
maintenance program, a small office will be built in Kandi 
and in Natitingou. To provide the office space needed for 
the project management staff, a s.mal1 office w.iLl be built 
adjacent to the current Direction of the Hydraulic Service 
in Cotonou. For the warehouse and office construction, AID 
and the GPrtB will each contribute 50% of the construction 
costs. The estimated cost of this construction is $170,000, 
of which AID will contribute $85,000. 

F. u.S. Commodity Procurement Contract. 

AID financed project commoditi~s having a source of origin 
within the United States will be procured by a procurement agent 
under contract with the GPP~. The contract is expected to be a 
cost plus fixed fee contract with the fee est~~ted to be ten percent 
of cost. It is recommended that the Afro-.~erican Purchasing Center 
(AAPC) be queried as to its interest and ability to provide these 
services and at what cost. A listing of cornmoGi ties to be purchased 
is contained in this annex. The contract for :'he procurement of 
U.S. connnodities, shipping a.nd fee is estimated to be $1,1.2),000. 

G. Local Procurelnent. 

A ~ertain number of commodities will be purchased locally by 
the project. This type of procurement is limit~d to operational and 
maintenance costs, local construction materia:s to be used in the 
latrines, springs and well construction compo~ents of the project, 
and shelf-item purchases of both U.S. and lOC3.1 origin. 

One of the largest expenditures of the project will be for 
fuel. Fuels will be purcha~ed locally in Ber...i:J. from the national 
petroleum product distributer. The contract for fuels will be 
negotiated as there is only one company involved in fuel distribution. 
It should be noted, however, that fuel prices in Benin are considerably 
lower than elsewhere in West Africa. Cement ,jill be negotiated by 
contract with Benin's National Cement factor-J. Vehicle maL~tenance 
will be b3ndled by the local distributory of the vehicleS selected 
for purchase by UN-CDF on an as-the-need arises basis. The est~ated 
value of direct purchases by the project is $1,070,000. A detailed 
listing of commodities to be procured is contained in this annex. 
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II. Other Donor Procurement , 
The United. Nations Capital Development Fund will provide 

approximately $1.5 !OJ, J i on for capital equipment need. by this project. 
This fund will be 11Sed primarily for the purchase and shipment of the 
necessary drilling equipment, drilling materials and supplies, and 
vehicles needed by the project. A detailed listing a~d specifications 
listing of the equipment to be provided is contai~~d in this annex. 

Equipment and commodities procured b~r the UN-CDF will be 
granted to the GPRB with the stipulation that they are for use in a 
USAID-GPRB joint endea vcr in providing sani tary water supplie s in 
Northern Benin. The USAID-GPRB Grant Agreement will stipuJ..a. te that 
equipment, vehicles and commodities .provided by the UN-CDF will be 
made available for the duration of AID's activity involvement in 
this project. The procurement of these commodities will be han.dled 
according to the UN-CDF guidelines and USAID will intervene only 
once the equipment bas arrived and is transferred to the GPRB. 

III. Host Government Procurement 

The GPRB will supply counterpart personnel as needed by 
the implementation of the project. Most cf the needed. personnel will 
be in the civil service of the host country. Un~killed workers will . 
be hired locally as '~he implementation schedule and work plans require. 
Payment of tempora.ry workers will be the responsibil1 ty of the Beninese 
acti vi ty co-directors. For the payment of temporary employees, GPRB 

. funds will be c!eposi ted in an account upon wilich the activity co-directors 
can draw funds. Persons having regular civil-service status will be paid 
through the normal civil service channels. 

AID and the GPRB will jointly contribute to the construction 
of one warehouse and three offices. Construction contracts for this 
activity will be jointly acceptable to both parties and will be let on 
a campetative basis. 

During the final two years of the project, the GPRB is expected 
to provide funds for purchasing fuel and drilling supplies needed for 
the project. Funds to cover t:lese purchases will be put into an account 
at the beginning of the prcject's operational year. Purchase of fuels 
and commodities will be made by the proj ect against this acccunt follow­
ing procurement regulations of the Direction of Hydraulics. 
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PRCCUREMENT LIST-AID 

Line-Item category 
Sub-total Sub-total TOTAL COST 

A. Contract for Technical Assistance 
1. Hydrogeologist (42 pm) 
2. Mecbanica.l Superintendent (42 pm) 
3. Master Driller (36 pm) 
4. Engineering Geologist (36 pm) 
5. PUmp Maintenance Supervisor (24 pm) 
6. Public Health/Sanitation Advisor (36pn) 
7. Geophysicist (4 pm) 
8. Procurement Advisory Services (3pm) 

B. contracts for Proj ect M.a.na.gement Support 
1. Secretarial/translator services (42 pm) 
2. Accounting Services (42 pm) 
3. Procurement Assistant 42 pm) 

1i87,000 
360,000 
310,000 
310,000 
170,000 
255,000 
48,000 
30,000 

70,000 
90,000 

260,000 

C. Contract for Preparation of Tra i ning Materials 50,000 

D. Contract for Photo-Interpretation 

E. Construction Contracts 
1. Technical Housing (4) 
2. Warehouse (1) 
3. Offices (3) 

F. Contract for Procurement of U.S. Commodities 
Commodi ties 

1. Flat bed trailers (4) 
2. 700 gal. fuel tanks trailer mt' d (4) 
3. Heavy duty trailer house for field use 

( PortaKamp ) ( 3) 
4. Moyne Hand Pumps (250) 
5. Single side band radios (8) 
6. Water Analysis Kits (Hach Chemical Co. 

model DR L/Z w/conductivity) (8) 
7. Gravity Resistivity meter (1) 
8. Electrical resistivity meter (1) 
9. Seismograph (J.) 

10. Borehole Geophysical Logger (1) 
11. Miller D-5 Welder (1) 
12~ Field light generator, 4.5 kw (1) 
13. Generators, 25 kw (3) 
14. Shop Air Compressor (1) 
15. Shop welding equipment 
16. Shop tire and wheel repair equipment 
17. General shop equipment 
18. Automatic shop tools 

15,000 

275,000 
32,000 
53,000 

30,000 
16,000 

36,000 
135,000 

8,000 

10,000 
~5,000 
15,000 
10,000 
25,000 
7,000 

10,000 
60,000 
10,000 

6,250 
2,300 

24,900 
4,600 

750,000 

30,000~ 
4201 000 

50,000 

15,000 

360,000 

1,125,000 

1t This item mayor ,ay not be part of the contract for project technical 
assistance. 

- 55 u 



ffiOCUREMENT LIST-AID 

Line-Item categorY 
________________________ S_ub_-_t_o_ta=l_ ... S=y~'.total 'fOTAL -COOT 

..... ~lles 
~ ~struction hand tools 
21. Pump drop pipe 
22. Portable tA.-a.ining material 
23. Audio-Visual training equipment: 
24. Pump maintenance sets (300) 
25. Set o.r home furnishings (6) 
~S. Office furniture sets (8) 
27. Office equipment sets (8) 
28. Drar'tsman r s office ru"'-ishing (1) 
29. Storage bins, steel 
30. Storage shelves 
31. Safes (2) 
32. Water distribution valves/fittings 
33. Steel water distribution pipe 

Shipping 40% 
Fee 10% 

G. Non-U.S. Commodity Procurement (probable source 
code) 

Mobylettes (12) (899) 
Motorcycles (8) (899) 
Cement 1350 Local 
Reinforci!lP

J 
steel(941 ) 

Roofing ma~erial Local 
Lumber Local 
Steel plates, covers, frames 941 
Well. construction materials 941/shelf 
Water distribution pipe 941 
3,000 litre fuel tanks (2) 941-Nigeria 
Phcco copy machine' (2) shelf 
Local shipping of construction materials 

H. Operational Costs 
Fu.el/Lubricant~ (800,000 litres) 
Spare Part!3 (899) 
Vehicle/Equipment oainte.."la.!lce (labor) 
Office suwlies 
Training supplies and material 

I. Other Costs 
Contingency for non-contract local 

construction 
Contingency 
Ini'la.tion 

7J 350 
35,000 
45,000 

5,000 
15,000 
18,000 

120,000 *' 
20,000 
12,000 

3,000 
6,000 
4,000 
3,000 
4,0C'"'I 

28,000 

S,OOO 
12,000 

120,OCO 
80,000 
15,000 
25,000 
25,000 
35,000 

190,000 
10,000 

4,000 
60,000 

270,000 
50,,000 

J4 0,000 
20,000 
15,000 

132,000 
408,000 
892,000 

300,000 
7S~OOO 

585,000 

485,000 

l" 432, 000 

* 
Boeh housing and furnishings will be added to the technical assistance contract. 
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UNITED NATIONS CAP:tTAL DEVEIDFMENT roND 

Procurement Li st. 

Equ1pnent* 

1. Falling 1250 mUd/air rotary mounted with 
basic accessories (1) 

2. TRW Mission Hammers (2) 

3. 5-ton 4x4 truck with 1200 gal. water 
tank and pump s (1) 

4. 4x4 Pick-ups, heavy duty with front mounted 
winches (Landrover) (3) 

5. 2X4 pick-ups (Pargot 404 bach~s) (4) 

6. ;-ton Flatbed truck with winches and pump hoist 

7. Misc. Camping equ1:pm.ent sufficient for 10 persons 

8. Extra drill stem 400' 2-7/8" IF 

9. Well casL~ for approximately 150 wells. 
Bulk of order will be for PVC casing. 

10. Well screens (quantity sufficient for 150 wells) 

11. Tricone drilling bits (200) 

12. Mission Hammer bits (24) 

13. Ditch Witch self-propelled Trencher (1) 

14. I-R Air Compressor (2) 

15. I-R Air Hammers (2) 

16. I-R Air Drills (2) 

17. Cement Mixers (Portable) (2), with diesel. engine 

18. 5-ton Dt:.>np truck, with front mounted ",'inch 

- 57 -

$ 170,000 

10,000 

50,000 

45,000 

32,000 

40,,000 

35,000 

5,000 

100,000 

35,000 

60,000 

20,000 

30,000 

20,000 

12,000 

12,000 

10,000 

40,000 



tm-CDF Pro~ement List (contimled) 

Eguipment* 

19. 4x4 Heavy Duty La.nd Rover Pick-up, with 
front mounted winch (2) 

20. 2X4 Peugot 404 bach~ pick-up (1) 

21. 4x4 Heavy Duty Land Rover Pick-up, with 220V 
adapter on electrical system (2) 

22. 2X4 Peugot 404 bach~ pick-up (1) 

23. Spare parts (25% of equipment costs) 

24. Shipping (30% of equipment costs) 

25. Contingency (15% of estimated Equipment costs) 

TO'J!AL: 

Estimated Cost 

30,000 

8,000 

30,000 

8,000 

201,000 

301,000 

.96,000 

$1, 00,000 

* - Specific brand names are shown for illustrative p'.lrpOses only. 
The actual name brand purchased will depend on international 
competitive bidding by interested equipment manufacturers and 
suppliers. However, the specification required for the e~dp­
ment will closely approximate the name brands noted in the 
aLove listing. 
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GOVERNMENT- OF THE PEOPLE'S REroBLIC OF BENIN 

mexmREMEm LIST 

A. PersODlle1 (Salaried) 

·Number 
ot 

Persons Fbsition Title Person/Years 

1 Proj ect Director 4 
2 Assistant Project Managers 8 
2 Provincial Hydraulic Chiefs 6 
1 Hydrogeo1ogist (counterpart) 3 
3 Project Office staff 9 
2 Dr~l1ing Rig Operators 6 
2 Assistant Drillers 6 
1 Vehicle Mechanic 3 
1 Drilling Equipment Mechanic 3 
1 Welder 3 
1 Electrician 3 
4 Laborers (full-tilne) 12 

Temporary Laborers 
1 Pump Installation Supervisor 3 
3 Pump Mech.lUlics 9 
1 ~oo 3 
2 Laborers (fu11-t:fJne) 6 
2 Pump Maintenance Trainers 6 
2 Warehousemen 6 
5 Chauffeurs 15 
1 Engineering Geologist (Counterpart) 3 
1 Surveyor 3 
1 Surveyor's Aide 3 
1 Draftsman 3 
2 Construction Foreman 6 

10 Construction Workers 30 
1 Equipment Mechanic 3 
2 Provincial Health Directors 3 
2 Provincial Sanitation Officers 6 
2 Provincial Health Education Officers 6 
6 Health Education Trainers 18 

10 District Sanitation Agents 20 
15 Village Anilnatrices 30 
2 Latrine Constrliction 3upervisors 6 
8 Construction Workers (Latrines) 24 
2 Health Office Staff 6 

Trainees 30 

Sub-total Salaried Personnal 
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Estimated COl: 

$ 24,000 
36,000 
Z7 ,000 
13,000 
;:J.2,000 
18,000 
18,000 
~ 
6,000 
9,000 
6,000 
6,000 

15,000 
37,000 

9,000 
16,000 
6,000 
7,500 

12,000 
12,000 
18,000 
12,000 

7,000 
3,500 
6,000 

12,000 
36,000 

9,000 
30,000 
21,000 
27,000 
36,000 
36,000 
~,ooo 
12,000 
30,000 
9,000 

135,000 

$765,000 



GO\1'ERm.nrr OF THE PEOPLE I S RERJBLIC OF BEllm 

mOCUREME:NT LIST (Continued) 

B. Non-Salaried Personnel 

Approxwte 
Activity Person/Years 

VUlage Health Volunteers J2f? p/yrS 
VUlage Latrine Construction* 
Village Spring Captation Construction** 
Village Pump Maintenance Volunteers 185 p/yrS 

Sub~total NOn-Salaried Personnel 

Estimated Value 
ot 

Volunteer Force 

$108,000 
20,000 
32,000 

166,000 

* - Calculated at donated labor input of $20.00 per latrine for the 
probable 1,000 latrines to be constructed for village households. 

** - Calculated at a volunteer labor force of 10 persons during the 
duration of the construct~on activity (6 mos. for 7 springs). 
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GOYEIIliI&IIT or TIlE PEOPLIi:' 8 REPClILlC OF 8EIIDI 

Blcx:tlRDIEIiT LlBT (COIIt1nued) 

C; 
J'Ual/Lub~c&llta 
Vehic1e/Equipaent maintenance aDd repair 
att~ce utllities 
attice equipaent and supplies 
Well cOll8tructi011 mater1ala 
Aerial. lbotographa 

Bub-total. 

D. In-country Training 
NOn-tormal Educational. Tralning 
Formal Acadl!ll1l.c Trolnlng 

Sub-total. 

E. Construction Costs 
ott1ce/Warehouse Construction Contracts 
eonstructioc Material. tor SPring Captation 

(sand, gravel, etc.) 
eonstruction Material. tor Latrine Construction 

(cenent, sand, ~avel, etc.) 
Construction Material. for Wells 

Sub-total. 

F. Contingency and lhtlation Sub-Total 

TOTAL (GBIS) 

Est_ted Cost 

• 50,000 
25,000 
12,000 

. ' 6,000 " 
alE 

." ~ . . . . . 

15,000 
30,000 

$ 45,000 

~,ooo 

50,000 

19,000 
18,000 

$172,000 

$225,000 

$1.325,000* 

* - Total does not include estimate. of village ls' or for the 
project - (B. NOn-Salaried Personnel). 
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Il'fE'IAL ENV'mONMENTAL EXAMmATION 

Project Location: 

Proj ect Title: 

Funding: 

I E E Pre;pared By: 

Environmental Action 
Recommended: 

Concurrence: 

AXACORA and BCEGOU Provinces 
R6pub1ique Populaire du B&1in 

Benin Rural Water Supply Project 

FY 1979 

LOP - $6,677,000 

Mlrl Baker, USAID/N1ger 

A negative determination. No further 
environmental action is required. 

I I ' 
__ ~'~~'_' ~~~~..;;.. _____ Date: 7'~, '} I 

. Herbert L. Woods 

.. 

AID Affairs Officer, Cotonou, Benin 

! I ! . \ '" " __ ~~.~\,_:.~._,_.~ __ ~~ _____ Date: __ " _______ __ 
John Lundgren, OAR 
Wme, Togo 

Assistant Administrator's Decisi . 

Approve: 

Disap;prove: ____ . ___________ Date: ______ _ 
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I. Examination of Natur~J ScoDe and lAz.gnitude ':If Environmental 
!§pacts 

~e proposed project for the develQ:pt:lent of rural water supplies and 
environmental sanitation in the NorU.srn two provinces of Be..'1.in will have 
minimsl ilnpact on both the physical and social environments. of the 
project zone. The project ~-ll develop 6-7 natural springs in the project 
zone, will be introducing drilled wells on a relatively new technology for 
the withdrawalof water supplies, namely pumps, wAich will improve both the 
quantity and qualit-.r of water available, a.nd will change through education 
programs, personal hygiene habits regarding excreta disposal and village 
sanitation. 

A. Description of the Pr~jec~: The pr~ject is located in the North­
ernmost provinces of Benin which are predominatl:!ly S1ta.ll rural areas 
1mportant for their agricultural production. The project 'Will assist the 
GHm to provide rural villages with reliable and safe suppliec of '..rater 
and village sanitation facilities. The project has ess~tially ~..ro 

~or aspects both of which support existing governm~~tal services and 
programs. The first aspect of the project concerns the development of 
sub-surface i.,at~r resources (and. maintaining these facilities) for human 
consumption. The second aspect of the project concerns providir~ villager~ 
with inf~~ation and sanitation facilities thus permitting them to im;rove 
general health conditi:::ms in the villages. These t-.ro aspects of the 
project ~dll be implemented. together and will be coordinated at the village, 
district, :;ro·tincial and. natio!:.al le·/els. This joint ;""?le=.er.tat:.o:. a!:.d 
coordination at all levels of the project is necessary in order to insure 
that sanitary water supplies provided by the project are properly used and 
maintained and will have a substantial impact of improving the rural village 
~~~ . 

The project will concentrate' on traL~ing Beninese in t~c~~i~ues of 
water resources development, pump installation, operations and mainten~ce, 
health and sanitation education, and latrine construction. In addition to 
giving individuals the technical skills required to continue the project 
activitie~, an integral part of the training process idll be to develop 
coordinatin; linkages between health institutions and water resources 
development institutions. The pr~J objective of the project is to 
train peo~le and as a result, the a!l:our..t of tangible facilities i1n1?lented. 
by the project will be a function of the training program rather than a 
primary objective. Thus in case of conflicting objectives, the trainin; 
of Beninese counte~arts will supersede the installation of a target number 
of facilities. 

1. Water Resources Develo~ent • will 
a) Natural S!,ri."1g Ca:ptaticn: T!:e ~roject/develop 6-7 natural 

springs in the project area "Co ?rovide se.n.;tary ~'later supplies to villages 
existing L~ close proy~~y 0: these sprL"1gs. ~r.ese springs are cu.rre~tly 
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be1ni' 11OO!1 by ", villag .. but are hi&blr suaceptible to contaminatton. 
Tbe "prinse identified in the proj .ct zone tor developllent U. permanent 
aDd v1l1 eae1l¥ .~ the water needed 1>;( the village.. Saldtary water 
diltribution oyet .. vUl be installed to lUke water a'lailAble in the 
v1llag0l &I required by the dte at the village. 8urplua amounts ot 
water "vailable vill by-pus the distribution oyst ... by mtW!. ot an O'I'er­
tlav device and v1ll be diverted out ot the village 1Dto 11;. c=ent stre.,. 
bed thus remcwing st~ant ponds lC1thin villages which sU"te u fin.dina 
growdl tor "",squitos and other health pests. , Judsing 1'ram pre] im1nary 
est1lllate~ ot spr~ output and popuJ,au.c '.~. ,,_ II!' Che villages to 
be served by the spr1ni., the JICt'.:l!:il'::fiilw O'I/i ~ ~ people 
l>enef1t1ng 1'ram these water L .. 

b) Drilled Well ConO'i: ;2 ~. Jie' ..... !': .. 
During the four year lite of the project, ell the eq~l>­

mont, material. and manpower will be providO!1 to drill epproximately 
225 wells in villages which currently do not boye a yell or Qtlber reliable 
lource of water. The new wells to be installed will be 4-incb d1emeter 
cased wells averaging an est1lllated 60 meters depth. The wells will be 
equipped with II manual pump to extract water. BasO!1 0/1 hydrogeological 
conditions and the capacity of the pump when operated manually, the 
project anticipates an ~verage use of' approximately 250 per~ons per 
well. However, the available capacity frCllll each well should enable as 
many as 360 persons to obtain their dail¥ water requirements '(20 litera 
per dtJ;{ per p.r.~~ ""d with e1!'ht hours of operfttion). Most ot the 
wella will be located in ~ages that have either a school and/or 
dispensary. The well(s) will supply Wftter tor both the pllblic facUit1.'s 
and the village. The areas where the ~at1on densities surpas& the 
capacity ot a single well oper~ting an average eight hour dtJ;{, an 
.. ,ditional wall will be installed to supply the minimum daUy water 

requirements ot the villages. It is anticipated that most ot the 
vUlAil'. will require tw pumps. 

To maintain the hand pump., mounted on the wells 
constructed by t ile project, villagers will he trained and encouraged 
to oversee the proper utUization ot the P:Jmps and provide the 
preventative maintenance required by the pumps. The hydraulic service 
will be trained and provided with tools, spare parts and vehicles in 
order to promptly repair the pumps when they break down. p.mrp sertice 
centers will be created according to the drilling programs undertak.~ 
during the lite of the project. It is anticipated that one regional 
office plus tour district level repair centers will be established 
during the proj eCt' 

- _.-.-.-

r· .. ··- -; 

l . __ Ji 

. . . - " " .... . 

DOCUMENT 
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2. Health Education and Sanitation 

The project will provide the equipment, operating costs and 
personnel to implement a V"~age health education program and construct 
latrines for private and ~ublic use. The health education progr~ is 
designed to teach villagers about the personal and community benefits 
of utilizing the newly developed water resources and latrines. Many 
water supply and environmental sanitation projects have failed in the 
past because of the lack of motivation through education and under­
standing which results in only superficial and intermittent usage of the 
facilities by the intended beneficiaries. The public health education 
component of this project will utilize formal health training programs in 
public schools and adult non-formal education techniques. Community 
participation in the health effort 'rill be stimulated by the training 
of persons from the villages and integrating the existing traditional 
health beliefs, tl'eatments and ha.bits with accepted public health 
principles. The health and sanitation education programs will b~ 
integrated into the existing basic health service delivery z,ystems. 
Latrines will be provided for schools and dispensaries in villages 
wherp. wells will be located. The project will also experiment with 
providing public latrines in villages organized to maintain these 
facilities and· compound latrines in other villages. Coordinating 
linkages will be established by the proj ect to insure that future rural 
supply projects which are justified on the basis of health improvements 
will actually promote better health. 

3. AID Resources for the Project 

To carry out the activities described above, approximately 
18 person/years of AID financed technical assistance will be provided 
over the four year life of the proj ect. In addition, Peace Corps 
Volunteers will be used to assist in the implementation of the proj ect. 
Two FCVs will assist in the spring captation activity; two PCVs will 
assist in pump maintenance and repair; and, four PCVs will assist in 
the health education and village sanitation activity. AID will provide 
$875,0~ for the purchase of equipment, $1.3 million for construction, 
and $600,000 for operational costs. Total AID inputs cost into the 
project are estimated to be $6,677,000 for the life of the projact. 

B. Identification and Evaluation of Environmental ]muacts . 
The potential areas for environmental impact are few with the 

impact being l~ited. The highest potential for a negative impact is 
groundwater contamination if there is improper plac~ent of the pit 
latrines constructed for the disposal of excreta. With the provision 
of technical assistance, supervision and training, the project will 
min:i1ni:.e this pote..'1tial. A second potential for a negative impact is 
contamination of spring sources by people defecating in the ~ediate 
area of the spring source. The structures built to captate the spring 
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lhould el1m1nate this potential and the latrines constructed in the 
vUlage should as.sure proper excreta disposal. 

Water, a national resource, will of course be extracted. The 
Dlpact of this will be negligible in that the rate of withdrawal will 
not exceed the recharge rate of the aquifer. The rate of extraction of 
the water resources will be m1n:1lna1 compared to the overall dynamics of 
the recharge system as long as hand pumps are used on the ·'(ells. Again, 
the hydrogeological research, technical assistance and training will be . 
provided to assure proper placement of the wells and an appropriat~ 
extraction rate of groundwater resources. 

There are expected to be socio-economic changes and modifications 
of current cultural practices. Out-migration could be reduced as adequate 
water supplies will make living conditions more attractive in the project 
zone. This may result in a slight increase in the project zone's 
population. It is doubtful that adequate lI~ater supplies will encourage 
~-~CU'ation. Easing the tedious demands of water collection will allow 
more time to be devoted to other economic and social pursuits, especially 
for women. Cultural practices are expected to change with the introduction 
of a health education program and sanitary excreta disposal facllitles. 
The cultural practices to be introduced, if accepted, ·,ylll result in 
a positive impact on the health of the project beneficiaries. 
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II. Rec2!lnendation!) r Envir:Jnmental Action 

The pr:Jject will !lot have significant effec1z on either the physical 
or social environments. It is rec~ended, therefore, that a Negative 
Determinati:Jn is appropriate as the Threshold D~cisi:JD, and no further 
env1l':Jnmental action is needed. This rec:mnendation is based upon the 
impact evaluation and discussion attached. 

Discussion of Possible ImDacts • 

1. Changing the character of the land through: 

a. Increasing the populJ.tion of pe:Jple or animals in an area 
of 

Because/reliable sources :Jf water thr:Jughout the year in the 
project area, seasonal :Jutmigration of people should be 
stabilized :Jr reduced. This could result in slight increases 
in population. 

The wells to be devel:Jped are to pr~ide sufficient water for 
domestic uses (approximately 20L/person/day). They will not 
have sufficient flows to water large numbers of animals and, 
thus, no increase in the d:Jmestic animal population is anti­
cipated. 

b. ~ract1ng natural res:Jurces such as minerals :Jr water 

The rural water supply project will exploit limited quantities 
of ground • .... ater. The wells, equipped ·Hi th manual PUIllPs, will 
be ~apable of withdrawing water at a rate of approximately 
1 Wbrj· .... ell. The criteria f:Jr acceptance of each well is to 
be established at the same rate, so that discharge wiJj, be 
less than aquifer recharge within the zone of influence 
created by the pump. 

C. Land Clearing 

No lend will be cleared by the project other than that 
immediately around the wells. N:J impact ::.>n the environment 
sh:Juld be anticipated. 

ct. Changing the character of the soil 

There will be no disturbL"lg of th~ SQil other than 'that 
required to drill t~e wells. 

2. Altering so~e 0:' the signi:'ic~"lt natural c.efe."lses ~!"~vic.ed =:r 
an area 

There · .... iLl be no nat1.4I'al defe::l.5es eJ.te!'ed ~r ,iist1.a'oe:'. 
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3. Foreclosing ~oortant and perhaps better uses ~f the land 

1!lere will be none as the land will not be sign1f'icantly 
cUsturbetl. 

4. !!!opardizing man or his works because eitEer- is put into a. zone 
of po~ential disaster 

This will not happe.."'\. 

B. Water Quality 

c. 

1. Changing the physical state of the water 

2. Changing the chemical or biological states of the water 

The geologica.l conditions in the proj ect area consist of highl.y 
tractured rocks at or near the surface. Because of these physical 
eharaci;eristics, the groundwater travels at very high velocities. 
Any contaminant placed at the ground surface will probably migrate 
to a point of discharge, e.g., well, shallow spring, or stream, 
within a sbrt period of time. 

The pits for latrines have the potential for contaminating the 
ground water if they are located within these fractured rocks, 
and are n~t c~~stru~ted af reL~orce~ concrete tc prevent 
vertical or horizontal le~e into the aauifer. The collection 
of excreta creates a poin"t.7"'a.ischarge, whereas with~ut disposal 
facilities there is a non-poiilt discharge. The location and type 
of latrine construction will be specified by the project hydro­
geologist after the borehole is drilled at each site to minimize 
the impact. 

3. Changing the ecological balance of a water body, thereby changi..'1g 
its t:hemict:U. and biological balance 

No body of water will be disturbed. lfell Cischarge will be less 
than aquifer recharge. 

Atmos"Oheric 
;.;;,.;;~ •. ..;.;-
There will be no air additives used in the project, nor will there be 
any air pollution or noise "Oollution caused as the pumps installed 
will be manual. 

D. Natural Resotl!'ces 

1. Diversion, storage or increased use of ·~~er 

Increased a',ailabilities o~ water is a :laj or p'la"!,:ose of the 
pro,~ect, t::::1S the=-':! i-Till be an bcreased use of ·'{ater. As 



~eviously stated, however, well criteria will be established 
such that well discharge will no more ths.Il equal aquifer 
recharge. 

2. Irreversible or inefficient commitments of natural resources 

1be natural resource to draw on, water, is "renewable" in that 
there is aquifer recharge. Thus there will be no irreversible 
or inefficient commitments of natural resources. 

E~ CUltural 

1. Altering or destroying l.'D.portant physice.l symbols of a ~~ 

No physical symbols will be altered or destroyed. Witl'1.'t"i-:-!!f'f" 
leaders participating in the decision making process 

for the placement of wells, any potential disturbing 
of sacred areas will be avoided. 

2. Dilution of cu2..tural traditions 

No cultural traditions will be d:lluted though certain changes in 
cultural practices will be required. Care will be taken to avoid. 
taboos such as those agairst common disposal of body wastes from 
males and females. 

F~ Socioecon~ic 

1. Changes in patterns of economic growth and employment 

These will be little if any effect on the e.xisting patterns of 
employme."lt in the project. The assured availability of water 
may moderate out migration, the easL~g of water collection may 
provide more time !or other economic activities, especially 
for women and/or children. 

2. MOv~ent, resettl~ent or changes in ~opulation 

As previously stated, out migration fram the project area ~ ~derate 
and result in a natural slight increase in the local po~ulat1on. 
Sites or areas -,.,here "..rells are installed and equipped with pumps 
'd.li be capable or providing '"ater during the dry season, 'tvr..ereas 
:attle or no 'irater has been available at that time of year in the 
past. There does exist a slight potential for temporarJ gatherings 
or clusterings of people durir.g extreme ~ought conditions. 
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• 3. Changes in cultural patterns that c~uld affect socioeconomic 
Eatterns. 

~e purposes of the pr~ject is to provide a more adequate and 
sanitary water supply to a rural popula.ti~n, and to 1mpr~ve 
bygienic practices through proper disposal of human excreta. 
This wi.1l require certain changes in cultural practices such 
as drawing water fram a well with a PUIlIl', rather than from 
a stream, and sanitary excreta disposal as opposed to 
open, though private, disposal. With the adoption of these 
practices, economic, or leisure time activities could 
be increased as time required for gathering water or 
recovering from illnesses is reduced. 

G. Health 

1. Altering or destroying a natura.J.. environment. 

No natural environment, will be disturbed by the project which 
could cause an impact. 

2. Eliminating an el€!llent in an eco-syste:n. 

~e ecosystem itill not be disturbed. 

3. other factors. 

Though difficult to quantify, it is genera.lly accepted that an 
adequate safe ~NS.ter supply reduces disease incidence. Combined. 
with health education and sanitary excreta disposal, morbidity 
and mort ali ty rates should be reducec... which c~uld have a 
moderate impact in other project area activities, such as 
economic activities for adults and time for schooling for 
children. 

H. General 

The project will have n~ direct or indirect international imDacts. 
It is t~tally localized in thin Benin. The only c~ntroversial 
impacts i·,hich c~uld arise would be local and be zr.ore concerned 
with :-equired cllanges in certain cultural practices, which are 
desirable. Though ;art of a ger.eral c~unt!"y program f:/r the 
development of rural ~ater supplies supported by other donors, 
the Am prograr.:l can be assessed on its CiVIl viithout larger ~ros:,a.'J 
impacts. 
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IMPACT IDENTIFICATION AND EVALUATION FORM 
• 

;.pact Areas and Sub-areas Impact 
Identification 
titld Evaluation 1/ 

A. LAND USE 

1. Changing the character of the land through 

a. Increasing the population--- L 

b. Extracting natural resources --- . L 

c. Land clearing --------- ------ N 

d. Changing soil character---- ._----- N 

2. Altering natural defenses-------·-- -- N 

.3. Foreclosing important uses-------· .. ------- N 

4. Jeopardizing man Dr his works------------ N 

B. WATER QUALITY 

1. Physical state of wctter---,-------- Potential M 

2. Chemical and biological states---------- Potential M 

3. Ecological balance-,-------,----- N 

1/ Use of the following symbols: 
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N - No environmental impact 
L - Little environmental impact 
M - Moderate environmental impact 
H - High environmental i~pact 
U - Unknown environmental impact 



IKPACT IDENTIFICA'r!ON AND EVALUATION FORM 

C. ATMOSPHERIC 

1. Air additives----------,------

2. Air po1lution,------·---o----------------o---

3. Noise po1lution---------------·-----

D. NATURAL RESOURCES 

1. Diversion, altered use of wt6ter-----·----

2. Irreversible, inefficient commitments-'-o --
.. 

E. CULTURAL 

1. Altering physical symbo1s--,---------

2. Dilution of ~u1tural traditions------------

F. SOCIOECONOMIC 

1. Changes in economic/employment patterns--

2. Changes in population--------------------

3. Changes in cultural patterns-'----·---

G. HEALTH 

1. Changing a natural environment-------.... ----

2. Eliminating an ecosystem element-----.... --

3. Other factors 

lmproved health through provision of adequate 

safe water supplies' 
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3. 

B. GENElW. 

1. International 1mpacts---- --- .. - ------- • 
2. Controvers 1al impac.ts------------- II • 
3. Larger program impacts------------------ II 

4. Other factors 
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Part I I' ..... aa .. 
SiZZ I''''·'' 5((1)·1 

Ctl>,U chockl1at baa b ..... updatad to conform with dalat1oa'/-'d1tio 
. ICLIl • C!I!!!T!! Cl£tlCl.JST . - , a. for FY 1980 

(t.tH _law 're. ftrstl .tablto..,. crlu.l1 Ippl1C1~I ....... 117 to FM fu ..... "" _ crttiMl 
.ppl1 .. ". to .l .. 1¥tdol fu" ......... ' o..elo_t Aul.tu><t ... Socurtty s..P ..... ttll9 An1luncl 
fUMI" . ' .' . 

z. 

5. 

4. ~ SIC. S20,cl. If Issfstance ,. to 
to'ltl'l'lllllnt.1 the qOytl"Tlll!tflt Hlbl. II 
debtor or uneondltional ~Ulnntor on Iny 
debt to • U.S. citizln for goods or 
servfclS furnf.,," or orderld wh," (.) 
such citizln I'll. exhausted Ivaflabl. 
1 ... 1 ,.."",U,, .... ·(b) debt 11 not d.,lod 
or contHt" by luch ;ov.~t1 

Yea, it can be demonstr~ted that assist­
&DCe provided by tbia project will bOllefit 
the needy. '!here ue DO major violations 
ot HI=an R1f!11ts 10 3en1D. 

Iro. 

Yes, ·the Secret&lT ot State has' dete1'!!!!J1ed 
that 'the People I s Republic ot !en1D. 1s not 
controlled by tho loternational. C<=IIlDist 
............ t. 
Iro. 

5. 11 to No. 
gov.rment 
any .etion 
tztng, 

:ffi~!!:!:::f~~ or nthel'"lftu seizing or control of property of U.S. 
Qr entities bln"tcfall, owntd 

_ ....... ithout taking stlps to dhchugl 
_--':i; .. ttpnl towlrd such cttizens or 

7--~" · ., 
75 - ,... ...... Vr., 

'D!)..JJ 
1 ---- . .. ------.. ------- - ~ -..... .. _ .. _---_. -- .~-----.. 
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6. 

7. FAA Sec. 620~i). I~ recipient country in, 
.~ _ay invo ved in {a} SUbv'-~3ion of. or 
• 111tary aggression against, the United 
States or any country receiving U.S. 
assistance, or (b) the ~lanning of such 
subversion or aggression? 

'0 FAA Sec. 620{j). Has the tountry per­
mitt~~. ~~ :_::~~ ~~ ~~~~ ~Jc~wdte 
measures to prevent. the dar~ge or 
destruction. by mob action, of U.S. 
property? 

7. FAA Sec. 620 1 • If the country has 
ai e to lnstitute the investment 

guaranty program for the specific risks 
of expropriation, inconvertibility or 
confiscation. h3S the AID Administrator 
within the past year consi~ered denying 
assistance to such government for this 
reason? 

10 • 

. I. has any deduct,~n required by Fisher­
men's Protective Act been roade? 

b. has complete denial of assistance 
been considered by AID Administrator? 

No, the Government of the Peoples Republic 
of Benin (Gma) espcuses a marrlst/len.inist 
ideolo~ ~d accepts ,both mill tary and 
econODll.C a.J..d from socip,lizt cC".:ntries but is 
not a Communist nor is it controlled by the • 
international Coromunist movement. 

(a) 

(b) 

'No. 

No. 

N/A· 

No • 

Not known. 

11. FAA See. 620; ry 80 APO. Adt" S~c. (518. ) (a) Is the 
qovern~~nt of the [.cipi~nt country in default for ~r. 
than six ~onths on interest or principal of any AID loan 
to the country? (bl Is country in d~fault exceeding on. 
year on interest or princl?al on U.S. lOAn under program 
tor vh1ch App. Act appropriates funds? 

/ 

12. FAA See. 620(51. It contem?la~ed assistance 15 develop­
ment loan or from Economic $up?ort Fund, has the Ad~in­
lstrator tak~n into accouni the percentage of th~ 
country's budget which is for military expenditures, the 
amount o~ foreign ~xchan~~ spent on military equipment 
and the amount spent for the purchase of sophisticated 
v.apons systems? (An affir~ativ~ answer ~ay refer to 
the record of the annual "7aking I~to Cons~deration" 
me~, ·Yes, taken into account by the Administrator at 
time of approval of ~gency OYB." This approval by the 
Administrator of the Operational Year Bucg~t :an be the 
basis for an affirmative answer during tne fiscal year 
unless signific3nt c~anges in circumstances occur.) 
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A1Z 

'i. FAA Sec. 620(t). Has the country severed No. 
diploNt1c relations wit:, the United 

,States? If so, have they been resumed 
and ~ve new bilateral assistance agree­
ments been negotiated and entered tnto 
since such resumption? 

J4. FAA Sec. 620(u). What is t .. _ Benin is not in arrears 
status of the country's U.N. obligations? 
If the country is in arrears. were such 
arrearages taken into account by the AID 
Administrator in deter~ining the current 
AID Operational Vear Budget? 

,sec. 521 
IS. FAA Sec. 620A. Has the country granted 

sanctuary from prosecution to any indfvi- no 
• dual or group which has committed an act 

of international terrorism? 

'6. FAA Sec. 666. Does the COUll try object, 
on basls of race, religion, national 
origin or sex, to the presence of any 
officer or P.mployee of the U.S. there 

. to carry out economic development progra 
under FAA? 

No. 

11. FAA SeA:. 669..r..J1!. HtU the- coun.tll.!I~ No. 
«Ubi AU9tib.l': j, 1971, deU.VeJled OIL . 
.uc.dve.d l1UC.leaJt ~ OIL M.plLOc:.c.6-
~g e-qu.ipme.n.t, r.vlt.e/I..iaU, OIL te-cJutO!QSV f 
IlJithDu.t. l.pe.c,i.6.iui aMMgemen.th OlL 1.a.6e.­
gWlltdl.? HtU U de.torta.tc.d a. t1uctea.Jr. 
dt.v.i.c.e. a.6tC/t AU9L1.4t 3, 1971 aLthough, not 
4 "nuet.eaJt-we.a.pott sta.te." tutdtJr. :the. 
MnpltOU6eJtAtiol\ tAetU.J.j, 

8. FUNDING C~ITERIA FOR COUNTRY 

l. Development Assistance Country Criteria 

I. FAA Sec. l02(c)(~). ; Have CrHl:roCl 

been established, and taken into account, 
to asses,s COl11Tlitment and progress of 
country 'in effectively involving t~e 
poor in develop~nt. on such indexes as: 
(1) small-farm labor intensive agri­
culture, (2) reduced infant m"rulit~'. 
(3) populat1on growth. (4) equality of 
fncome d1stributi~n, and {S) unemployment) 

While no spe~ific criteria have.been 
e~tablish9i for such indexes, the 
current 3enin development plan focuses 
on increased food production, ~p~ovad 
rural health and improved e~uality of 
incane distribution. 
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%. Security Suppert1ns Assistance Count!! 
triter,. 

I. ~AA Sec. 502B. Has the country 
engaged in a consistent pattern of g~oss 
violations of internationally recogn,zed 
hu~n rights? Is program in accordance 
with policy of this SKtion? _ 

c. FAA su. 533fb) • rizUJ. eci:t~':-
wcdtA .citr. SoUlJliM A6~ Sp ... eq~-
IItI\.Q 6und bt pICD\I.uJ.t.d ttJ UoW'b.ique., 
Angola, TaAwWi. 011. Za.rnb.(a.1 16 40, Iuu 
PItUidUt.t c!z.t.tJtnw.lII:.d 1411 Ii Jtt.pOJt.t:cc! tD the. 
Ccltgu.641 .d1l1t ~W!h 4,66 i 4 taJ'.c.r. wUL 6u..'t.tha 
U.s. £o.u.ign pctj.:;.J ~1 

FAA Seo: 609 If col!l!lOd 1 t1 es a re to 
~ rantea-~o tn~t sale proce~s will accrue 
to the recipient country. have Special 
Account (counterpart) arrallgements bl'en 
I1Idel . . 

e. A • Stc.. 510 • au.u. 4 WlAi..tJJ 4UJ..4-
~e. Ete. p:;.ovZ1a 6o/t .du. pLlApoH 06 
~g c!.iItR.c.t.t.!/ tM. r.6ColLU 06 tht govlJUt­
IIII.nt a 6 4u.dl c.owtlJuj to ,up.~ J.!tt 
ttg.i,.Wncz..U .t.4I~ 0 6 t~ fX! .. ·.Jla,t;i . .:m. o~ 
~UCh c;:.:nt.'4I c.oni:JUV.:.j .to the. Ur"",vfMJaL 
l1tcW.a.tiDn 06 HW1KU\ ~h.Ur 

1he public health ec.ucation cf'lfUponent of this 
project will deal -Hith nutrition, disease con­
trol and matemaJ. end. child heal\'h care. In 
Ben.:4, sc:ce introduction ot fami~r planni ng i3 

. usU&ll.y incorporated into such public health 
edu.cation efforts. Tha instructors will cer­
tainly have llm1ted training in a~ess1ng this 
subject. Hor.ieVer, the population in the project 
zone is predaD1n!l.te~1' Moslem and may- not be 
generaJ.J.y recep ti ve to public discuss1o~ o-r 
t~ planning. 

If/A 
• 

N/A 

N/A 

,. FAA SO!.c.. 6208. ~ ~t:.ul"...c..c!/ 4~IU:-or 
4It$ ~~e. Dr. 6~htd .tDA.It;tn.WIA Chile. 
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5C(2) - PRO,IECT CHECKLIST 

L;sted belo~ are, first, statutory criteria applicable generally to projects with FAA funds, and 
theQ project criteria applicable to individual fund sources: Oevelop~ent Assistance (with a sub 
cate90ry for crite~a applicable only to loans); and Sec~it~ ~orting Assistance funds. 

CROSS ntFtRWctS: IS COU~nRY CHECKLIST LIP TO DATE? IOEtITlFY. HAS STANDARD HEM CHECKLIST BEf ; . 
REVIEWEU FOR THIS PRO,IECT? 

A. GENERAL CRITERIA FOR PROJECT. 

1. App. Unnumbered; FAA Sec. 653(b); See. 634A 

(a) Describe how Committees on A~proprla­
tions of Senate and House have been or Special Hotification required. 
will be notified concerning the project; 
(b) is assistance within (Operational . 

. Year l3udget) country Or international 
or~an1zation allocation reported to 
Congress (or not more than $1 million 
over that figure 

2. FAA Sec, 611 a) lL Prior to obligo~lull 
tn excess 0 ,-000. will there be (a) 
engineering. financial, and other plans 
necessary to carry out the assistance and 
(b) a reasonably fl~ estiMate of the 
cost to the C,S. of the assistance? 

3. fAA Sec. 611 a}(2. If further leais-
atlVe action lS required within recipient 

country, what is basis for reasonable 
ex~ectation that such action will be 
completed in time to permit orderly 
accomplishment of purpose of the assis­
tance? 

4. FAA Sec. 611 b; A ,Sec. 5UI. If for 
water or water-re at and resource 
construction, has project met the stan­
dards and criteria as per the P~eA 
aIUl ~ 6011. P lamz.iJtg tI,'a,Wt and 
tdaJ'..td LaM. R£,40UI!.CU da.t2.d a~tJt, 25, 
19131 

5. FAA Sec • __ 6!1lel. If project is capital 
assista~., construction). and all 
U,S. assistance for it will exceed 
$1 million, has Mission Director certified 
the country's capability effectively to 
maintain and utilize the project? 

This requir~en~ has been met as 
part of the project design nrocess 
Please refer to Annex 6. - • 

No ~t~er legislative action is 
rcqtUrea. on the par·L 0·" J.' , , '" • ",.ao .aos c COt.Ultry. 

Td the ~xtent ~?olicable t~e in~~~~ 
of 511 ( ) . J II - ----

- b has been oet - see p~rts rl 
.a:1~ !II with data cor.c~~ir;z .eco.::;.-
O~lC, soc~al. and environ=~n~al ~ne:;s 

Mission Director has certified 
host country's capability. 
See .A.nnex 7. 

6. fAA Sec. 2'09, • Is project suscePti~le 
of execution as part cf regional or multl­
lateral project? If so why is ~roject not 
so executed? InfOrmltion and conclusion 
whether ~ssistance will encourage 

The Unite:;, ria. tions Development 
Procr"'am I no Un; ted 'liT .• 

regional development pro~rams. 
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Develo~~e~~ Fund and ATD ~ b' , ,- ar_ 
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, 
Part I 

; :.~ ~ ._."\ 1~~j"ILt:''''_.~'''~~ ..... ''''!!i~''''ltN.!1~Z~.~1~97~-a!.-_-_-_-_'ll"'_i~iw:~~"'~~:;I .. _r:_-..:3~'-ZZ;~-_-_-_-_TI.-_A:,:D_:_ .... ::._DIOO:::::._-_-,,_3~.~A~P:P~5C~~~~~~~~::;~::1~ 
. ~:... • _" • "IJ'--' • *-

" 

" , 
• , 7. FM S ... &01(Il! 

. rnfnt10n ind 
conclusions Witttier' project w111 encourage 
efforU of tho cauntr)l to: (II lner .... 
the flow of tnternat1on.' trade; (b~ ~os· 
tar privati tniti,tiv, and comp.tittOnI 

nul proj~t ·ou des1S118d to ,:l.mprova tile 
"",st basic 11 ... -"6 , cond1t1cns ot run.l people 
in isolated !.reu ot Benin. The project 
will mest J i "!ly encourase the develop::le.nt 
ot l"'nd1mexita!7 cooperatives 1zl rural SHU 
espec11lll,y to~ =:;>' :oa1ntenaace a:l:i repair:, 
The impact ot the project on other concerna 
ment1011ed w1ll. :lOst l1k~ b. ve:q IIW'g1llal.. 

. . 

" . 

(e) .ncoung. dev.'opriotnt and use of 
cooperativlS. credit untons. Iftd savings 
and lOin "Iocf.tfonl~ (d) discourag • 
.ono~ltst1c prectic,s. (.) 1~proy. 
t_t .. l efficiency of tndUlt1'y. Igrt­
cultun Ind -.0'; ond (fl strengthen 
free l,bor .. toni. 

8. fM Sec, &01(bl . Info_tion and con­
clusion on hcu.. ~K.t will encourage " 
U.S. privat. tradl Ind 1nvutllllnt abrold 

'Ind encouragl privlte U.S. participation 
1n fort1gn as.istanc. progra,. (includtng 
us. of private tnd. chaMels Ind the 
services of U.S. privati enterprts.) . 

1. f~ Sec. 61Z(bl, S!c. 636(hl. Oescrlb. 
st.ps tak.n to assure that. to the 
lUi.,. uttnt possibl •• the country 1s 
contributtng lOQl c",""nCies to "Itt 
the cost of contractual Ind ~ 
IIntclS. and fore1gn eurrtftC1., owned 
by tho U.S. 'n uttllzod to _t tho COlt 
of contractu.l and other Ilrv1clI. 

'0. FM S ... 612(d). Do" til, U.S. own •• cnl 
fortl;n curr.ncy Ind, l' 10, ~hlt Irrang.­
Dints h~yt b~ rad~ for tts nlHul . 

, ... -. ... .. . '-' .. _-

CCIII!!!Od1ty procurOlWlt tor til. project 
will have tIleir source and or1g1n in 
tile U.S. to til .. ~ exte:rt: possible. 

, , 

The GHIB v'..ll prO\'id". tile ca;!or ;>0.."1: o~ 
tile pers=~l reqUired tor til. proj ~ct; 
and 1ncreas1!!o propost1011 ot tile oporating 
cost ot tile project; and. 50 percent ot 
the canatruction co.ts ot pro;! ect ...... ehouse 
and ottice •• 

No. U.S. does not own exce •• t'oreigll , 
C\=enc:r. 

u. the pcoj.ct utiliz. caap.titlve 
:A ..... , .••• tho oIIv.,.1119 o£ contracts. 

-
,,,,11""" procllu •• n.t ral .. allow ot! •• c .. 

12. 

-, 
. , . - . . 
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B. nJIiI)DTG CRITERIA FOR PaO,jET 

1. Develoanent Assistance Project 
Criteria 

a. FAA Sec. l02(b)j 8,c.111; 
Bec. 28la. 

Extent to which activity will (a) 
eftectively iAvolve the poor in 
,developnent, by extending access 
to economy at local level, 
increasing labor-intensive pro~ 
duction, spreading investment out 

·trom cities to SIOall tel'IDS and 
rural areas; and (b) help develop 
cooperatives, especially by tech­
nical aSSistance, to assist rural 
~d urban poor to helg themselves 
toward better lite, Imd othen11se 
encourage democratlv private and 
local governmental institutions? 

Part I 

AID HANDM)OK 3. App ~ 

, 
.. 

. . 

·t • 

• 

(a) ' A major G?U! policy i8 mobilize 
their ~11 hu:en resources tor the 
country I s d.evelop:ilent. In the splrl t ot 
that pollcy, the project lIill develop 
and support v1;I.lage health yolunteers, 
village p1J::.? oa1ntenance, and. repair 
volunte:e!"s J !!...'ld IllObillze viJJ.e.gers to 
assist iA CO!lStructiAg their min ,;ater 
di8tribu"ion syst~ (spriAg captation) 
and latrines. '!he GmB policy of pro­
viding rural villages with t';ee or 
subsidized w~ter retes is in effect 
redistributiAg iA-festment iA the rural 
sector and out of the urban sector • . 

(b) A seco!ld ""jor local pollcy of the 
GPaB i8 the to~tion ot revolutio!lary 

. councils on an elected basis which 
provide the bes1s for a participatory 
i1emocracy e..'ld structures which can 
mobilize grass root participation in 
develo~~t efforts. 
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'art I 

II lOG ItO • 

.... DHAMC*IOK 3. App 5C 3:22 
I 

A;I',.n lZ. 1978 

1\ 

I b, to 
of funds used. It Imre on .. 

lource is used for P,.ojICt, include 
relevant plr"gT'.ph for each fund source.] 

(1) [103] fo,. Iprlculture, rural develop. 
ment 0" nut,.it'on; tf so. extent to 
which activity 15 specifically 
designed to Inc,.ease productivity 
.nd fnco~. of ru,.al poor. [lOlA] 
l' for Ig,.lcultural ,.ese.rch. 1$ 
full .ccount taken of needs of smatl 
flnatrsi ' 

(2) [104J for populltlon plannln; or 
fitllth, If so, extent to which 
Ictlvity extends 10w·cost. fntf9rlted 
lI,livery systen:s to provide health 
,nd family planning services. 
especially to rur.l Irels lnd poor, 

(3) [IOSJ for adUtlUOn, publIc Itlmln_ . 
lstratlon, or ~an resources 
development; If so, extent to which 
activity str~npthens nonfO~Al 
education. NkeS forma' education 
.ore relevant, especially for rural 
famll'es and urban poor, or 
strengthens lIIanagetlltnt clpability .. 
of instftutions enlbling the poor to 
Plrttciplte in development. 

(4) [106] for technic.l .ssfstance, 
wnergy, research. reconstruction. 
,nd selected development problems, 
.If so, extent Icthity is:' 

CI) technical cooperatton and develop· 
MInt. especi.lly with U.S. private 
,nd voluntary, or regional and tnter­
ftltional dtv!lo~ent, organizations, 

(b) to htlp "'allevtlte .energy problem; 

(e) research into •• nd evaluation of, 
.cono.fc dtvelop"!nt processes and 
tlChntquH i 

Cd) reconstruction Ifter natural or 
.. nNde disaster, 

Ce) for sp·ee .. l development problem • 
• nd to en.ble proper ~ttlizltian of 
tlrl1er U.S. infrastructure. etc .. 
'IS f stlnc.e, 

Provides clee.n .... "2.ter to v1lle.ges 
using least costly - appro?riate 
tec:hnolos:r. Villages are located 
in mest .isol.!.ted rural areas-o:e...t.ha.. . ~ 
oountry • 

• 

.. 

(f) for prograr.s or urban developnent, . 
especially sma11 'abor·intensive 
enterprises, t'Ilrkettng systems, and 
financi.l or other institutions to 
help urban poor p.rtlcfpate in 
econontc Ind 50e1.' develooment. 
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IS) [107] by , ... u rill' coordlllOtod 
prhatl .ffort to ...... lot Irod. . 
.tsJcsfn.t. tftt.~1It. twchnolo,f., 
appropriate for d..,.lopi,..; countrtll·. 

(11. '~.1~.1 cooper.tic. ....... lov-e.'. ..,..,.11r wick 
•••• ,dwatl .,.. wolUlltary, 01' , .. )Jul ... utlfauloul 
.... 1epa.t,. or, .. Sull .. , 

lui. r .... ~cl "'to, ad ••• ba'i.n of. __ i. M"lopM'" 
pnc.N'" ... ua., ..... , 

. U .. , '.--'not .... _n.t NtDCU or ....... but.f, 

,., ,. ... 1&1 .... 1.0 .... , ,cobl", .... to lnUle ,cope, 
· .. l1l .. ,I .. of .eeli .. U.I. ,at, .. trueturl, ItC., ••• ,.laac., 

, •• , CDI' protu. of .tlaM .... lo ... at , .. ,..tdlr ... n 
• 1.--laten,he eftt.c"l ••• • .. r~U'M .,.u .. , ... tiMnGi., 

or otbet laatltatloaa ~ bll, urban poor .. ctlelpat. 'ft 
_1c 1M _.tal .... ~.t. 

c. 110'1 ,. IPPTo,rlatl .etort ,l.ced Oft u.e of .ppeoprl.'1 
tecbftOl09y7 (nl.civllr salllr, ~.t-.ulD9. labor utn, 
t.chnol~l.' t~.t If' tlro.tlllY .aI' .ppeoprl.'1 tor tbe 
... 11 (.r~ • • &alll ~ na .... , .n' ... 11 i~. ot th= 
poGl'. J . 

., 
, . 

4. r~ Its ljOI". will the recipl.nt oou.t~ pro.lde,c 
1'1.~5' ott coat. or t~. prOiraa, project, or .ctiVl~l 
v,~ re.pect to vhicbHtb •••• 1.tanCi 1. to be turni.hld lor 
au til. lItter cOlt--',1"" rll(llhlunt tMell ",.hld ror,. . 
... 1.tl •• 11 le •• , dlveloped- country.' 

Aa this 1s ::ot & bU&tarsl AID assistan' 
projeo~. ~ Seo. 110(.): sec.208(I) i. 
not &WlioaOle. Thi_ proj eot il & :ult: 
latoral project with 1llI-.':D!. 0liD? a:c!. A: 
jo'-"tl7 providing us1stal1ce to tlle G?:': 

t. }'-'"\ S.o. 281 (b ). 
'Describe extent to which 
progr~ recogDize. the partio­
ular needs J desires, and 
oa~oities ot the people ot , 
the OOlll1t!'j'; utilize. the 
country's intellectual resources 
to eacourege institutional 
develo!=lent; , and supports civio 
education and training in skillS 
required for etteotive pa~tioi­
patlon in gove~ental ana 
politlc~ ?rocesses essentIal 
to .elf-v',provement. 

. & 

This sactic-:=. is not appllcf.ole as t;:!,s 
is apt & bilateral AID project • 

.. ~ .... ...:..-

~~a:!:~:n~ri~:'~s:g ~ 
own ro_ource.. the GPlIl! h... cO!!lpleted 
a .twIy ot rural villages, and developed 
a priority li.tiDg ot areas needing 
water suWlio. d...-eloped. The GPRB ha •• 
tor the last soveral :rears !:&naged the 
design of several projects, and has 
eUectivel¥ ooordinated o .... ious donor 
ettort.. The proj ec:t will utilize 
these oapabilities at the rJOtional 
l.eveJ.1' develop the , teclmic!!.l. skills 
required fer a na tiOllBJ. ru.. .... l village 
water supply prOgr&:1, and develop 
organization structu.. .... e.t t!le loc:al. 
level. to assure proper :ain:tenance , 
and usage ot latrines and P'''''ps. 

: .. 

. -~ . --: .. -_ .. _- ._._ .,--- ..~ ~---_ •. 
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•• 1UIi, .. ns , .. bum fii1;ss efh - : ;.!...1l=!!!'~ Oftl." 

I.f.r .. tloa .... coaclYalOft OA 
ta r,,., tlte IN', .t • ,I&SOh-

• 

• 

, . .. 
IeUI ... I1'MI- ' lD nat CHECILIST 

•• 
,,1.t" bdaw ar. aUt"'tor, .J wbleb nor •• Uy 1111 '"' ... " .~ ~et" 
(,uUn. ~, 1\ thO,. pco'lldutla or III .... b'&neII .tn.".n, du.ll.Lr.;; 
"ltb : ,' . • ,·,.,c. .ltnloft, or coyo,ed In the "'M_,,t by l_poail'lCj 
U.l ~ ', · I "nalD ..... , ! twa. 

-
-~ . ~ --.. ------------ . ---' .--~ 

• 

',' .' - ., 

'l'H'a" , . 'U .f •• tf':~I1~ \/",: .. , tb. ,ouul beadh ... a ot CM .cocur.. . . 
:.n.t. U •• (Mattucci"," , .ftIl , ... . '; ~ h.1C •• ndet- ,' r . I'f1r the provision ot etr"'!DC"41t1.J, it is 

'0' !USli(' , ! ' .. ' 1II1t1c1pated tbat U.S .... ·u bus1J>elv.v1: 
'';;''-_f.!c-I!l. .. . . .. .. .. ... " ..... --,. to . .. . . ... , be able to pIIl"ticipate equ1tabl<r. U.S. 

1. ,,~.I' iiii"Iii •• to r: . ~ -,:a:" : abl, 'I ,.; ta. • .. :: """"1 bus1D.eSI ~y &lao u.1st 111 pro-
'A, .lot co.odIU •• . " .-::.... t:lac'" vid1ns Techn1eal. Aasi4tacce tl1rougll the 

:I. leI, he. 6O.la;. l:i l" !J \ . p:~ .. r .. ftt b~ tr~ tho 0.1 az:rt1c1pated ccmtract tor 
OllC'lpC •• or ., ... . 'k :t.'Or71 l nd bJ tbe ':"J\dHl 0: .. h T.A. with 
~.l ... cIOft tt C~ h 1~1 

>. 

•• 

l"~ Irs . r.' \.41.. If tbl COO;U.Utl9 C;'I0:~ · ~1.t. ' 
na .e ~9' Diit~ •• , aarln, in.uranee CO:1~~ J ~~ " 
ce»OdHl,. be ine"rd !on the Unlt.cl !'I' ','!U "i_ 
e.rlM ti.1I vltlt • r; '),'!'p,ny or ~ :-~, .... nl .. ·' ultbon~ ... 
, .atln. 11'lJ ... r~n~'. r.:u , : n, .. In the U. ;" 

It oCf.bor. ,roeur ... nt of I,rl­
or product 1. to be fln.nc.d, l. 

1,lln,t .uc~ proeur .. ,nt vhen tb. 
ot .uch caamodlty I. 1 ••• tA." parltyl 

.,., 

5. o' ",~:~:'~:~~~:.vltb raqulr .. .nt In .. cUon I! Act ot l'l6, ,. laended. 

,. 

•• 

t. 

per cent ... of the ,roe' ton"'" of 
coaaaditie. (co~puted •• ,erlt,ly for dry b~lk carrl.r., 
'ry car~o lln.r., end tan~.r.) tinanced .hal1 ~ trln'­
part •• on priv,t.ly ovnld U. S.-!la, ccam'rcial ••••• 1. 
to th ••• t,nt that ,ucb ••••• 1. at ••• ,il.bl, .t f.lr 
and r ••• o~l' tat ••• 

F~ s'! '21. It t.chnlcal a.,l.tanc. 1, tln.nced, to 
~ Iu t •• t .xt,nt ptactlclbl. viII ,uch I •• l't.nee, 
,004, end ,'~t, •• lotl.1 and ot~'r .,r. lc" troo ,rl •• t. 
,nt,rprl •• , b, turnl.hld on • contract b.,t" It the 
teclliti •• of oth.r Fed'tll I,.nei •• will b. util i zed, 
ar. tbey plrtlcularly ,ult.~le. not cosp.titi •• '11th 
prl •• te ,nt."tl,., an. sed •• v.~lab1e withOut undue 
lAterf,r.nc. '11th lose.tlc pco,rla.} 
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"'''rustl" 

~. 

•• 

. J . ' 

fM ftc, tolldl. If. ",it. I ',.,., CO_truet!.A' ,f.,.ct, at. 'Att ... ri ... ad ,rof"llon.l .. rvlc •• of 
V,· tnU .. u ... ta.h .UUhs .. to be q" to site 
".f\~ .. t •• t couht .. , wnlt tbe ",UON1 'aSu.aU 

£!' tH
. 91 ('1' If COUtICts flU cu..elwetl. &1" to 

, auc , v 11 tN, _ In .... co.,.Uth ..... ,. ~ 
... ~ •• t •• t practicabl., 

It fo .. con'sueUo. .f ,roduct! we 
""u,u, "'l~ of .. .-tatus • . to _ 
U.I. .ot .ac,ed $10 •• 1111.,1 

9th., 8"trlstloo, 

1. 

•• 

•• 

•• 

,~ I,e, !2ZCbl. tt 4'Y'lop~nt loan. I. 
.t i ••• t , per .""~ durin, ,r.e, p.rlod 
It per .nnu. tbat •• ft.r) 

lntnus nt. 
ud 'at. 1 ... t 

...I.i.t,r •• by an l"t.r".tl~l ~~~~:f:¥.::~ If "'nd 1a uUblhlted aoldl ., v ••• , . 
c:o.ptroll.r G.Meal h ... audit 

'(r.og.Q.nt, ,."t to 1"ur. tb.t 
.'4 1. nGt u.ed vlt'eb, 

ot' the 
dd or 

Will .rrant .... t. preclude ~ of 'iftAnciaga 

'0 '1'0 Pt.Y tor perforunc. ot .&101'\-
f~~11Y tP11R4lng or to, .. tivlr. or 

colrce per.onl to practici abort on., to p.y for petfor­
aanea of involuntary atarillzltion ••• "'hOd of f .. ily 
pll~int, or to cOlrc. or proyid. finlncial lncantivi to 
any peraon to und .• rgo .t"11.1.."ion1 

+offif:;'; · '1'0 CO:!p.n .. t. own.ra for .. pr~ 
:1 property? 

prov1~. tralaing or adYic. or 
.uppert for pollc., priton., or 
forc •• , ,.c.pt for narcotic. .1 

•• .fAA 1,£. "1. 'or CtA .cti.ltJ.~? 

TO pay penaio"" .tc., 

f . rx.o Ape. Act "c. 1501,) To p.y 0 ........... nts? 

~!!~::.~~:i"~~ c.rry out proYi.ion. of rAA fund. to aUlt1-
I 
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Recommendations tor a Determination 

ODder Section 611(a) (1) of the Foreign 

Assistance Act of 1961, as amended 

The Benin Rural Water Supply Proj ect has been designed by 
~ecialists in geophysical research and dr~lled well construction. 
Members of th~ team whc specified and costed out the drilling 
equipment required by the proj ~ct are (;urrent1y involved ill other 
international water resources aevelopment projects and are knowl­
edgeable of current prices fQr necessary drilling supplies and 
equipment. Considerable effort has been made to insure that ccst 
estimates contained in this project are properly detailed and 
acc\U'ate. 

The final engineering design work for the sprL1g captation 
activity will be performed as part of th~ project implementation 
work plan and by its nature will be spec..fic for each individual 
site. How'ever, the proj ect Grant Agreeme:lt will contai.. a cla~e 
stating that t..h~ Ulustraci.ve budget prepared fol' the spring 
captation activity represents the upper limit of AID's contribution 
to this activity. 

Finally, construction costs have been formally reviewed by 
AID engineering staff and recommendations of the engineer have 
been incorporated into the proj ect budge!; and financ1al analysis. 
For your reference, the consulting engineers report is attached 
in the annex. 

On the basis of the above, I recommend that a determination 
be made that the project as presented satisfies the requirements 
of Section 611 (a)(l) of the Foreign Assistance Act of 1961, as 
amended. 
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JOM Lundgren, OAR 
Lome, Togo 
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SUBJ: BENIN RURAL WATER SUPPLY 680-0201
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1. REDSO RECONFIRMS RECOMMENDATION QUOTED IN PARA
 
1 OF REFTEL.
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Tant,-ztype "aasfor each 15-man crew. 

3 'Mobile Office-camp fo each crew 
U1 each with drill rig and captation crew:x ll. eq~On 


7Atacoa Province Spring cartat$.on and resvoir: 
ADorgou 

The P'rQmAg .to contain a Condition Prec edent that GPRB shall submit plansand ipecifications for U4AZD for review and approval before comencing
contracting procedwrem6 except advertising for show of interest, which shall* also be approved by USAID. 

fl4Construction Standards andQualitY Control 

The general specificat~ions for construction shall be similar and equal
to bilding construct n being perform.4 in Cotonou., Ingeneal, the 
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construction of houses, offices, and warehouses for pumps and parts shall
be reinforced concrete foundations, columns and beams, walls shall be
concrete block plastered buth sides, roof sheet metal and drop ceiling in
housesand offices, floorsto be steel-trowled concrete.
 

The supervision of building construction shall be by either independent
architect or engineer and/or Direction de l'Hatitat et de la Construction.
 

The design and the supervision of construction for spring captation
facilities shall be under the direction of expatriate geologist-civil

engineer.
 

III. Construction Contracting
 

The Service Hydraulic of GPRB has indicated that sufficient contractors are
available to perform the standard type of construction as needed for the
houses, offices and warehouses.
 

The construction of spring captation and resevoir structures will be by
government construction crews to be trained in the course of project
activities --
two crews for spring captation work are to be trained.
 

IV. Construction ImplementationPlan
 

The implementation plan shall include time required for advertisement
of a notice for show of interest of U. S. firms 
- the notice shallindicate location, number and size of houses, off c('S "id warehouse to beconstructed and the type of contract (lump sum or unit price).
 
Prior to contracting all plans, specification and copy of advertisement
shall be reviewed by REDSO/WA engineer for compliance to quantity and
quality as stated in paragraphs 1 and 2 above. 
After the contractor
has been selected for award of construction contract, a REDSO engineer
will review procedures and the technical and financial capacity of con­tractor prior to 
the award of contract. 
A REDSO engineer will be
requested to review construction as 
it proceeds and will also make a final
inspection upon completion of work.
 

The implementation plan for construction activities shall be developed
by the project manager with the assistance of an AID engineer (REDSO)
and the expatriat engineer for the captation segment of the project.
 

V. Estimates of Cost and Inflation
 

The estimates of cost are based on unit cost per square meter for con­struction of buildings of standard layouts and methods and type of
construction. 
The special construction for spring captation is based on
crew man-hours and materials. The contingency to be used varies according
 

- 93 ­



to the unknows, and the application of the inflation factor shall be
 
compounded, I.e., yr I equaiN 1.08; yr 2 equlm 1.17; yr 3 eqlua
im 1.26;
 
yr 4 equals 1.36 for an eight percent rate of inflation.
 

VI. Recommendation
 

The facilities proposed have been adequately planed and design conforms
 
to local custom where appropriate. The estimiteof cost are based on
 
current contract data for similar type of construction in project area.
 
A contingency of 15% is included for building construction because exact
 
J004s. of construction sites have not been selected. 
A contingency of
 

L
-'zi_6Wfor the captation construction because the site conditions 
a a ug outputs are inknown and therefore no definitive sizing of 

these structures could be mad. 

Final design, plans and bidding procedures will be reviewed by and
 
approved by an AID engineer.
 

Thus the requirements of 611 A c4 the FAA have been fulfilled regarding
 
the substantive technical aspects of construction in that acceptable

plans and a reasonably firm estimate of cost 
for the work and services
 
have been made. Therefore, it is reconmmended that a 611 A certification
 
can be issued.
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AM=E 7 

Certifiqation of Section
 

611(e) of the FAA of 1961 

as wmended 

Based on past performance, information presently available, and
 
assurances that have been carefully planned fot implementation under
 
this project, I hereby certify that the Goverment of the Popular 
Republic of Benin has or will have by the end of the project, the
 
capacity to effectively maintain and utilize facilities put in place by this 
this project. The following factor were considered in reaching this
 
-conclusion. 

a) Equipment and pumps (motorized) installed in Lenin under a former 
AID project have to a large degree been kept operational even in the face of 
extreme difficulties in obtaining spare parts. Th's fact speaks higly 
of the technical service which will be in charge of administering this
 
project and maintaining pumps and wells installed itder this project. 

b) To the extent possible, the project has been designed to facilitate 
follow-on maintenance. Tb- spring captation structures should require
 
minimal amounts of maintenance and what little maintenance is required 
can easily be performed by the Beninese Hydraulics Services. The
 
project is recommending the procurement of pumps that according to 
irformation available require a lesser degree of maintenance thanx other 
pumps considered for this project. A guiding principle in project design
 
was to choose whenever possible the technical option requiring the least
 
and simplest aMount of maintenance (p. of pp). The project, by 
providing an estimated three years supply of spare pumps parts and by
 
procurement arrangements with the pump manifacturer will assure the 
continued availibility of spare pump parts after the PACD of this project. 

c) Training will be a major component of this project at all levels.
 
Villages will be given training in ipump maintenance, proper pump 
utilization and heath education. The tenchnical service responsibility
 
for assisting villagers maintain village pumps will also receive training.
 
GPRB personnel will be provided on-the-job training for all aspects of
 
water resources development, including operating and maintaining drilling
 
equipment provided to the GPRB by this project.
 

d) The GPRB places a high priority on providing water to people living
 
in rural villages. The technical sevvices and ministries involved in this
 
endeavor are very conciencious of the cost of implementing this policy.
 
Deliberations are taking place within the GPRB to assure adequate financing
 
for their overall water resources development plans. Furthermore, AID
 
included CPs to disbursement of AID funds to insure appropriate measures will
 
be operational by the end of this project.
 



e) Lastly, evaluations will periodically be conducted to monitor 

the GPRB's progress in developing the capability to continue this
 

p oj4ct.VIthout future AID asds tance, and maiaL-in those facilities
 

established under this project.
 

John Lundgren, OAR 
Lane, TOGO 



PROJECT PAPER 

TCHNICAL A S 
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AN=EX EIGHT 

SOCIAL SOUNDNESS ANALYSIS 

The Atacora and Bourgou provinces of northern Benin are part of the Sudanian-
Savanna zone which makes up more than half of the total area of Benin. Parks, 
forests, game reserves as well as onchocerciasis prevent people from living in 
certain river valley and make these provinces the least populated for the country 
as a whole. About 5% of the population is under 14 years of age, and approximately 
100) of the adult population is rural sedentary subsistance farmers. The population 
is 97.8%illiterate - one of the highest rates for Benin as a whole. 

Major food crops grown in northern Benin are sorghum, yams, maize, beans, millet, 
cassava, rice, fonio and sweet potatoes. Sorghum and millet production dominate 
as they are the basic year around staple food. A portion of these crops 2ay be 
sold but they are not a major source of cash. The most important cash crops are
 
peanuts and cotton followed by cashews, potatoes and tabacco. 

While the southern regions of Benin long have benefitted from contact with
 
the outside world which has helped them develop a more modern infrastructure with
 
better access to positions within the administrative framework, the northern
 
regions have suffered from relative neglect and isolation.
 

Today, the northern regions are still experiencing inequalities of development. 
However, the present govarn ent is tr-ying to improve their infraztructure by 
improving the highway systems, building more schools and medical facilities and 
introducing new agricultural techniques and products to revitalize agricultural 
production. Many areas of northern Benin are still regarded as a hardship post 
by Benin civil servants, and the GPRB has difficulties in finding qualified 
personnel to work there. Furthermore, many people in the administrative cadre in
 
the north do not speak the local languages and are unfamiliar with the beliefs and 
practices of the indigenous populations. 

The Atacora and Borgou provinces are inhabited by a myriad of ethnic groups 
which have caused a major drawback for the GPRB in creating workable regional
entities with a strong national identity. The Somba, Bariba, Dendi and Fulani 
(Gando) are the most prominent ethnic groups in northern Benin. The Bariba, Fulani 
and Dendi are for the most part Moslem and the Samba has remained mostly with its 
traditional religion. Smaller ethnic groups are mixed - practicing combinations of 
traditional and Moslen or Christian. 

The Somba (Natimba, Otamari, Betamaribe, Niende and Yoabou) is characterized 
by its strong attachment to traditions, its house form (the Tata), its land use 
and a strong community organization revolving around the head of clans and villages.
The Somba overwork their lands so it becmes quickly exhausted. Each male in the 
family has a right to a parcel of land for cultivation. The head of household is 
responsible for nourishing everyone in his Tata, and cannot sell or rent land be­
longing to the extended family. There is a strong division of labor with women
 
clearing and sowing and men preparing and harvesting the land. Three factors have 
inhabited past development plans among the Somba: a taboo against digging wells 
(one must get water from rivers, ponds or springs), refusal to seek modern medical 
consultation, and a strong individualistic character which makes them extremely wax'j 
of outsiders.
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The Bariba Wasangari used to form the noble class who were leaders and

warriors. The Bariba.Batomba were mainly cultivators, traders, hunters and
 
artisans. Today the Bariba live closely together in compounds 
 and have fields
scattered throughout the bush. The family is tightly structured with roles specified. 
so that the family works efficiently as an economic unit. isField work almost 
exclusively a man's activity with women only participating in the harvest. A woman 
cannot own land but may farm a section provided to her by her husband. If a women
 
wants to have her own parcel, she is obligated to hire laborers to do the actual
 
work of preparing and planting. 

The Dendi engage in farming as well as commercial activities and weaving. They
live grouped together in compounds with a head of household as the chief provider
for the extended family. Women sa-e not allowed own land, but givento may be a
parcel to farm by their husbands. There is a strong division of labor in the fields
with men clearing and preparing the land while women do the sowing and harvesting. 

The Fulani (Gando) have adopted a more sedentary existence than other Fulani
 
groups in West Africa. 
Most migration is of a short distance and is undertaken by

males and their cattle while the women, children and elderly remain in their villages
to harvest crops. The Fulani may care for the sedentary farmer's cattle in return 
for use of the cattle's milk to drink and make cheese. They also cultivate crops 
on land unused by local inhabitants. Division of labor is such that men clear and
 
prepare the land, both men and women sow, and women and children harvest. Women do
 
not work their own parcels of land, but may earn money from selling milk, cheese,
 
millet and karit4 butter. They are exclusively Moslem.
 

Some changes can be seen in the strict division of labor among the major ethnic
 
groups in northern Benin. 
As more women desire to cultivate their own fields to
 
earn extra money, they are becoming more involved in all aspects of the planting

cycle. This breakdown in the division of labor has been encouraged by the GPRB 
which is promoting equal rights for inwomen their on-going political reforms. 
However, in most instances, basic divisions of labor continue to exist despite
 
these reforms.
 

At the present time all traditional political organizations have been replaced
by a new system imposed by the national government in which traditional chiefs and
their ruling structure have been supercede. at least theoretically. All decisions 
are made at the national level and are then implemented at the provincial level. 
The country is divided into six provinces, each governed by a prefect who resides 
in the administrative capital of each prowince. 
Each province is divided into
 
districts with an appointed chef de district responsible foi the administration of
 
the district. Each district is further subdivided into communes, both rural and
 
urban, governed by an elected mayor and a governing council. Finally, each commune
 
is divided into a cluster of from 5 to 12 villages, each governed by an elected
 
village delegate and a village council.
 

The village council is made up of men and women from each of the revolutinearj
committees. 
These men's and women's committees are resnonsible for 1) production
(overseeing village agricultural activi-ies), 2) security (taking measures against
thievery and settling quarrels), 3) social affairs (overseeing village sanitation 
and health education) and 4) revolutionar-j education (teaching revolutionary 
education). 
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Not all these committees are yet operational, but those that are will be an

important channel oft information and communication as well as an effective organi­
zation nucleus for project implementation. Women's committees 
are especially

important for dissemination of health education. 
State agents and/or other
 
trained personnel should meet with these committees to discuss problems of family

health, child-raising, nutrition and precautions necessary to avoid contamination

with water-borne diseases. Individuals responsible for social affairs should get

basic health education training so they in turn can act as 
educators for other
 
women in the community. Such a decision, however, must come from the local level
 
involving committee members and project personnel.
 

In order to establish an effective well and pump mainteaiance capability at

the village level, questions of who will be responsible for keeping the well and

its surrounding clean, and who will be servicing the pump on a day-to-day basis

need to be addressed. These and other related decisions must be made by the local

authorities in conjunction with project personnel input. 
The village delegate

might be assisted by the council to assign one or more persons to these tasks. 
 As
 some training is necessary for pump maintenance, the person chosen must e±.1 .L: 
some mechanical capabilities and a desire to take on this responsibility. Similar
 
questions as to labor and maintenance will arise in relation to the latrine

construction program. 
Authorities in schools and dispensaries might make these
 
decisions. Latrines for villagers should involve the village delegate and the
 
council as ell as 
heads of individual households.
 

Women and children .are the principal drawers of water. Using buckets of inner

tube, plastic or metal attached to handwoven or nylon cords, they draw water from

wells that in some cases are great distances from their homes. Ponds, streams,

springs, and dams 
are other sources, frequently with water available only seasonally.

In some areas women must dig holes in the sandy bottom of dry river beds in order
 
to capture the sub-surface moisture. 
Women bring the water back to the house in

clay jars or in large metal pans (25 liters capacity). At home the wate6e i, in

large clay jars and covered. Bathing and washing of clothes is done near a well,

river or dam. In the dry season when water is 
scarce there is less washing and
 
bathing.
 

The first hhing women do in the morning is to sweep the .zpound and fetch
 
water. 
More water is used in the morning so 7'r or five trips often have to be
made. In the evening (between 4 and 5 p.m.) . r is again needed for the evening

meal and the women will make an additional two 
)r three trips to the well. Given

the existing variables, it is extremely difficulu to estimate the time consumed by

village women fetchning water. 
Much depends on the distance to the water, the
number of trips necessary to acquire enough water for the household needs, and
 
how many children help. One can safely say that it is 
a time consuming and
 
streneous activity for most all women and children, especially in the dry season.
 

The dry season finds women abandoning wells which have gone dry for ponds,
streams or digging holes in dry riverbeds. t those wells which have not gone

completely dry, wamen will come and sleep at night at the rim of the well, waiting

for water to accumulate in the well. 
 Many women prefer to fetch orater from ponds

or streams when the wells are too deep as 
it is too much effort to haul water
 
out of very deep wells.
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they regard
other sources because 

water or. to water from of a) cloudyMost women prefer wel be one or a combination
"Dirty -ater" can

the latter as dirty.. it, c) stagnant water and rain water 
b) water with visible worms inmuddy water, consider 
) clear water with strange taste or odor. Although most people

ponds, and 

alm that is available.if that is 
the last category as unclean, they will drink it 


demonstra-
To educate villages on whe importance of clean water, a microscope
in their well-drillingthe Canadians

has been successfuly employed by in this project.tion as it could be particularlY useful 
prog as it thesvory Coast, which 


slides - one wi
to the villages, prepared two
They took a microscope When the villagers saw the microbeswith purified water.village wator and one 

the other, they were convinced.
swimming around in one and not 

the
 
to contribute financially towards 


hesitant financial contributionWomen interviewed were Asking them to make a 
of the pump and/or well.maintenance will benefit. If there are hold-outs,all who participateis feasible only if 

show thatPast experienceswill cease.and contributions 

people who were asked 
to pay for water drawn 

f£-om pumped wells abandoned 
the use
 

.ill-feelings will develop 
The possibility of 

from other sources rather than pay. 
the well for waterof 

must be addressedwell and pump maintenance 
village financial contribution towards where possible.

and implementedvillage basisvillage byon a Peoplein northern Benin.in L.2e compounds
are generally no latrines as far as possible fromThere something to be removedregard fecal matter as dirty and 

dig a hole 
on the ground, and do not 

the bush and defecate 
the home. They go into They do not go to the same place twice because it is to cover the fecal matter. 

as dirty.regarded 

certain beliefs may give rise to problems,
privies if they were available. However,Representatives for 
every group questioned 

said they were willing 
to us('
 

fecal matter and the male feareachdirtiness connected with to be a privy for
such as the notion of there would have

the compoundWithinof menstrual blood. 
they would be physically separate must 

be determined by local 

or notsex. Whether 

rain during the
Benin receivein northern

and Borgou provinces The wet season is the
The Atacora 

in August and September.maximu
months with the 
Both men and women are 

engaged in preparing and 
planting

summer 
time of most active labor. 
the crops for the year. In addition, women are occupied with their own fields and
 

their families 
and water to thcse working in 

the fields and to 

During this season women 
have little time for other 

activities

in providing food 
in the evening. an added burden. 

a distance becomes 
and fetching water from 

more free time. The harvesting of crops is 

During the dry season people have During this period women 

scattered over time and 
involves less intensive 

labor. 
making millet beer, 

az.)und the compound such 
as 

become involved in activities However, the dry 

n~rd flour and karit6 butter 
and gathering firewoods 

to sell. 


season also means scarcity 
of water and women will 

spend much time fetching
 

water during this period.
 

Marchl and April are traditionally 
the months for well construction 

in
 

This is in the middle 
of the dry season at the 

time of the
 

northern Benin. 
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most acute shortage of water. November and December also appear to be a period
 
when other activitie are at a minimm and thus would also be a good time for
 
the project activities.
 

Providing people with a safe accessible year around water supply will reduce
 
the amount of time women and children spend in drawing water. How they would 
allocate this free time becomes of major importance in terms of providing people 
with an opportunity to improve their living standards. When asked how they would 
take advantage of this extra time, women responded that they would 1) increase 
their involvement in household activities, 2) try to earn more money by increasing 
field production or in buying and selling merchandise, 3) learning new artisanal 
skills (especially knitting and sewing) and 4) spend more time caring for children. 
Additional research should be undertaken in order to determine the kinds of 
handicraft production feasible in terms of local availability of raw materials and 
those artisanal activities which would not conflict with existing division of 
labor customs. 

women as the principal carriers and users of water would be the most motivated 
not only to be able to continue their nourishing role to the family, but also 
to free them from the sometimes day-long search for water in the dry season. 
Unfortunately, their strong desire for a permanent water supply generally overrides 
their concerns for the purity of water. Women do discern certain water quality 
standards, and given the choice they usually will choose the water which they feel 
is cleaner. Generally, wcsen regard well water as being cleaner and safer than 
water from ponds, rivers,, dams or rain nonds. However, during the rainy season 
when streams come alive and are nearer to the compound, women may abandon the 
use of pump-mounted well for what they see as a more accessible source of water. 
Women rarely take into account the health hazards of such actions. 

The installation of latrines raises several problems. The most difficult 
area of finding adequate motivation in latrine construction is in private compounds. 
Regarding fecal matter as dirty, most people do not see the benefit of fecal 
matter disposal vis-a-vis the health of the family. To bring this activity nearer 
to other human activities raises basic conflicts in traditional belief systems 
that may be difficult to resolve. This is especially true for the Fulani transhumant 
population who consider privy-use contrary to their traditions. Latrines for 
medical facilities raises the same problems. People might believe that using the 
sam: site to defecate as a sick person, might make them sick as well. Consequently, 
hospital or medical facility staff might refuse to use on-site privies, and 
separate facilities may have to be built for patients and staff. 

Latrine constriction in primary schools will offer the most likely success
 
and acceptance because children are more accessible to learning and adopting 
to new ways. It is assumed that these pupils will act as educating agents, 
sensitizing their families to the benefits and importance of latrine use. Villagers 
which have had frequent contact with state agents, PCVs, etc., exhibit a greater 
motivation for latrine construction and a better understanding of basic preventive 
health care than those villagers were such contact are minimal. Similarly, the 
villagers who have organized themselves into village cooperatives are usually 
more open to change and will be higher motivated to try new innovation. The 
government has given cooperatives a great deal of support, but scarcity of .:ater 
and lack of planning for adequate water supplies have been a major obstacle to 
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continued growth and success of such village cooperatives. Project implementers

should consider cooperatives high priority for the introduction of water supply 
and latrine construction.
 

Three profiles of minimm participators are identified here: first, the
 
illiterate rural subsistance farmer and his family in the Borgou and Atacora
 
provinces who adhers to traditional religious beliefs and customs that tend
 
to impede social change. By clinging to traditional ways, living in isolated 
communities, these villagers tend to be interested in an increased water supply

but not in the basic health rules necessary to maintain pure water. An 
extensive educatioal prc-ram will be necesiary using both male and female 
extension agents. Preferably, these agents should be from the same ethnic group 
or at least be capable of speaking the local language and be willing to participate 
in village life.
 

Second, villagers who have had previous contact with outside agents and are 
aware of the importance of providing appropriate excreta disposal sYstems. 
Thus, in order to implement a successful water and latrine program for a village 
community, outside agents must address themselves to those elements of the society

which are progressive, dynamic and cormand the villagers' respect; i.e.,
 
delegates, village councils, elders, educated residents (teachers, nurses, mid­
wives, etc.), men's and women's committees and youth groups. Those villagers who
 
have had previous contact with fecal matter disposal are quite eager to participate

in a latrine construction program. Villagers who live in isolated communities such 
as the FAulani and the Somba will not see the necessity of building latrines, and
 
an extensive program in health 
education emphasizing the importance of appropriate 
excreta disposal wi.l be necessary in order to effectively bring about change.
 

Third, the staff and patients of local rural medical facilities. Each
 
ccmne theoretically has a medical post located in the village which is the
 
administrative center for the commune. The staff is usually quite small with a 
nurse (infermier) and a helper (garqon de salle), who besides from being
custodian,aids the nurse in her duties. 
 At tne district level there is a dispensary
 
including a maternity ward with a doctor, three state nurses, 
one mid-wife, two
 
assistant nurses, three male helpers and two female helpers. Generally, they are
 
most occupied vrith curative medicine devoting little time to preventive or health
 
education. However, the medical center personnel are important agents of change

and the incorporation of these personnel into the program of well and latrine 
construction and health education is extremely important in providing another 
channel of information exchange to the rural villagers. 

Certain constraints may act as an impedement to project implementation:

1) the scattered nature of living arrangements. The traditional compounds in
 
certain regions of Atacora is dispered over large areas making it difficult to
 
install wells to benefit the greatest ntunber of people. In addition, this ty-pe
of living arrangement renders it hard to organize groups of people to work for 
a common goal and to deliver services to villagers dispersed over a large area. 
2) The level of awareness of the villagers. The degree to which the local
 
population is cognizant of basic health practices will influence their parti2ipation
in the project. Where villagers stubbornly cling to traditional beliefs and
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regional center for training of personnel for well and pump maintenance in Kandi 
in Borgou Province. 2he establishment of an effective maintenance prog ram at 
the regional level is of primary importance to insure the continued success of 
the project. 

The district-level leadership plays the mportant role of backstopping and
 
material assistance to the villages in terms of equipment maintenance, health
 
education and supply of material. They will act as coordinators for the various
 
aspects of the project and be the line of communication to the national level.
 

The leadership role at the local level or village level will play an important 
role for the successful implementation of the project. The authority figures will
 
for the most part be the legitimate political structure-village delegates, village 
council, religious leaders, women's committee president, health committees, etc.
 

Seasonal migration occurs from Borgou and Atacora provinces to other regions
 
and cities of Benin, as well as Togo, Nigeria and Ghana (the coffee-cocoa
 
producing areas). These migrants may return after one season or they may stay
 
for several years, but eventually most will return. Returned migrants are another 
potential source of leadership and diffusors of innovations as they have been
 
exposed to new experiences which tend to make them question existing social values
 
and customs.
 

Abandoning ponds, streams, dams and rain-water cisterns which harbor guinea
 
worms. schistosomiosis and other such parasites in favor of wells with hand
 
pumps, will reduce the incidence of gastrointestinal and other diseases. Greater
 
quantities of water for washing clothes and for bathing will reduce the incidence
 
of skin diseases, especially for women and children. Where there is a reduction of
 
water-borne diseases due to better and adequate water supplies, comunicable
 
diseases and their potential carriers may also be reduced. Knowledge of, and
 
concern with health care related to water-borne diseases will result from associated
 
efforts at health education. Providing greater quantity and quality of water may
 
also reduce the rate of seasonal and long term migration to cities and other cash­
crop production areas. Consequently, investments in the productive potential of the
 
local area are likely to increase.
 

The implementation of this project is unlikely to cause serious shifts in
 
activities associated with specific roles. Water carrying and the bulk of water
 
use will renain the responsibility of women and children.
 

Providing women with a safe, accessible and perennial water supply nearer to
 
their households will provide them with more free time to engage in more productive
 
activities. Consequently, the quality of life and the productive potential for
 
women will increase.
 

Finally, the project anticipates develooment of czamunity participation in
 
water supply and sanitation systems. This may prcvide a focus for community action 
in a context which has obvious benefits for all. Leadei'shi which manifests 
itself in connection with this program at the village level may enhance the 
community's ability to articulate demands for develo-pment to local goverr'ent and 
state agents. 
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ANEX N3NE
 

ECaNfa!C ANALYSIS 

Rmral ater Resource Deelorment in the 

Atacora and Borrou Provinces of Brin
 

September 1978 

Prepared by: Diann H. Painter, Economist and
 
Harold L. Dickherber, Agricultural
 
Economist, USAID/MCGE2 

I. BACKGROL D 

Since 1970, real GDP in BUnin has exhibited little or no growth
while population has continued to increase at the high rate of 2.8
 
percent per year. In addition, there has been a decline in Benin's
 
terms of trade. Per capita income is curreitly about MUS 140 and
the total population, based on e-trapo2.aticns from the 1.41 ccrus,
is close to 3.21 iillion inhabitants of which about 90 percent live
in rural areas. According to the criteria established by the U.N.,
BUnin, therefore, is one of the world's poorest nations.
 

In Bnin, the general level of social and econcmic welfare varies
significantly by region and, in same cases, within provinces. Regionaldisparity with respect to such factors as revenue, social services
 
and infrastructures is chuaracteristic of the coastal countries of
West Africa and results fron the historical pattern of colonization,

regional climatic differences and communications barriers associated
with the gecgrapr of the area. 
Table I provides estimates of 
revenue per capita for the Ataccra pro ince. 
The Data reveal the

extent to which inequities e.-st within the region and the deviations 
of district per capita income around the national average ($US 140).
It is reasonable to assume that the income figures for Borgou province
follow a similar pattern. 

1 For a detailed analysis of econcmic conditions in 3&-_in, 
see the 1978 I..,4 .F. report cited in the Bibliography. 
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to aeliorate the transportation network. In this light, water 
resource and sanitation projects take on added significance because 
they have direct economic as well as social significance. Although 
health and related data are lacking for Bdnin, it is clear that 
ever 70 percent of the rural population in the North is without 
reliable water supply. If the criterion is added that water mmst be 
sanitary, then this figure rises to over 80 percent. 

The Dijon Report cited in the bibliography estimates that there 
are 2,800 villages in Bnin of which about 1,400 have a population 
of 500-IOO persons. Further, if one assumes that it is necessa:7 to 
have one water point for each group of 500 people or less, then given 
the existence of only 600 adequate water points nationwide, there is 
a need for about 6,000 new water sources. (Dijon, p. 3-4) According 
to the Eydraulic Service, the 600 existing water points are modern 
dug wells (l.&i in diameter) constructed between 1950 and 1977 by
either the F--rench colonial government, the -ydTaulic sezrice, or 
private contractors wor.-ing under FM or other aid agreenents, The 
National Plan reportedly calls for the construction of 2,400 wells over 
the period 1978-1982. Tmhis construction plan is to be preceded by an 
exploration phase. The Regional allocation of the 2,CO planned wells 
is presented in Table Ii. Forty percent of these plartned wells are 
to be constructed in the northern two provinces of BUnin. 

TABLE II 

FRC7M1CE10T!.3ER OF WELLS 0 

Atacora 480 
 20
 

Borgu 480 20 

Zou 480 
 20
 

mono 360 
 15
 

Atlantique 288-312 12-13
 

Oueme 288-312 12-13 

2,400 100 

Source: 4r. Konenin, FLd_-vulic Serrice 

- 109 ­



The economic analysis of this project is based on a cost 
effectiveness or least-cost approach, It has been selected because 
the outputs of this project are intended to improve the quality of 
life of the target population but can not readily be evaluated in 
monetary terms. Whereas such measurements as the Physical Quality
of life Indicator (PQLI) developed by the Overseas Development Council 
can be useful in determining the need for such projects and used to 
evaluate their impact, it would be highly imagnative to put a 
monetary value on the reduced drudgery involved in securing ;ater
for basic requirements, and the reduced morbidity and mortality result­
ing from an adequate supply of better water. The PQLI for BArnin is 
currently 13 on a scale of 100 making it one of the lowest -in the world. 
As has been identified in other parts of this paper one of the major 
reasons for this low rating in Northern Bdnin is due to the lack of 
adequate and safe water. Improvements to the water supply system
should therefore siificarntly improve the quality of life as measured 
by the PQLI and other indicators. 

The analysis of the inputs required to achieve these cutputs is 
divided into three parts. The first is an analysis of the options
available for improving the availability and quality of water in the 
project area. The seccnd is an analysis of the c nbination of inputs
required. The third portion of the analysis iden'ifies the project
beneficiaries, how they will benefit, and the cost per beneficiary. 

Otions Available 

The possible approaches to improving the availability and quality 
of water supplies in West Africa are numerous and have in recent projects
included almost everything frn traditional hand dug wells to deep,
large-bore wells ith diesel powered pumps costing 1/d millicn dollars 
or more per well. The design of this project has been based on the 
need to identify a cost effective technology that %rillprovide adequate 
water to a relatively scattered population Northern -wherein 34:in 
options are limited by the physical characteristics as noted in the 
technical analysis of this paper. 

The traditioral hand dug wells costing 30,000 to 40,000 CFA/ell 
are by far the cheapest type of wells that could be dug in the area. 
For the urposes of this project however, they have been rejected for 
a number of reasons. There are only a few areas in Northern 336nin 
where theycan be successfully dug and even in those areas they often 
do not provide sufficient water in the dry season to meet village 
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requirements. Pollution of the wells by ropes and containers used to
 
draw water is a continuous problem as is the possibility of children
 
and animals falling into the well. They require periodic cleaning
 
and redigging and their estimated life is relatively short 4-5 years.
 

.Slight improvements to the traditional well are possible, such as the
 
addition of cement rings to increase the life of the wells as is being
 
undertaken by a German volunteer program in Benin. This increases cost
 
per well by only 30,000 to 40,000 CFA (not including technical
 
assistance provided by the volunteers) but solves none of the other
 
technical problems of this type of well.
 

The open-mouthed, hand dug well, lined with cement, built up at 
the top and surrounded by a cement platform comonly known as the FED 
type well offers another possibility. The cost of this type of well is 
however relatively high, $10,000 to $28,0002/ with an average cost $17,000 
per well. Some of tle problems with this well are that pollution is 
not eliminated or even substantially reduced and the cost of digging 
this type of well in the hard-rock areas of Northern Benin would be at 
the extreme high end of the range of figures cited above if feasible at 
all. One advantage of these wells is that they do not require pumps
 
and the development of a pump maintenance program to insure operation
 
of the well.
 

Drilled large diameter wells (30 inches) with a maximum depth
 
of 30 meters offer another possibility, however, there are relatively
 
few areas in Northern Benin where this technology would be viable.
 
Equipment would have to be amortized over small number of wells and
 
costs would equal or exceed the Entente Funds current estimates for
 
the cost of this type well for Upper Volta which is $336/meters or
 
$10,000 per well.
 

Drilled wells will provide the best source of year round water
 
in the hard-rock areas of Northern Benin. The average cost of the
 
225 wells to be drilled during the life of the project is $18,420 per
 
well with $12,300 of this provided by AID. This figure, however, over
 
estimates the cost of wells during the four years of the project as
 
it distributes the cost of the equipment and training of drill teams
 
over 225 wells when in fact these inputs will continue to serve the
 
GPRB in the continuation of its well drilling program in Northern
 
Benin. *
 

Development of surface water could include both spring captation
 
systems and small dams for catchment and storage of rain water.
 
A program of surface water catchments was rejected from consideration
 
for the purposes of this project because of the related health and
 
environmental problems associated with this type of water resource
 
development program. A spring captation program, on the other hand,
 

•_ Pacific consultant: "West Africa Water Supply and Sanitation
 
pre-proje-t Analysis" p. 3-24.
 

• - See Table II for estimated cost of continued well drilling program. 
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provides an adequate supply of potable water in certain villages

of Northern Benin, and will 
reduce health problems associated with

the present utilization of this water. 
These springs will also be

located in areas where well-drilling is very problema- ic due to the 
existing geological formations.
 

Combination of Inputs 

The combination of AID inputs included in this project have been 
designed to first, include what is necessary to achieve an increasein quantity/quality of -water, and second, to provide complementary

inputs that are necessary to assure continued operations of the pumps

in order to achieve the maximum social benefits from the improved water
 
sources and third, to provide the GPRB with the capability of

continuing their water development program.
 

The identification of drilling sites in much of the project area
is difficult and risky. Previous well construction projects in similar 
geological formations have registered as much as a seventy-five percent

failure rate due to the geophysical nature of the area. A detailed
 
geophysical study of the area in the first three years of this project

to identify the most promising points where one could be reasonably 
sure of finding groundwater was considered. This study was rejected
however, because of its high cost ($3.5 million). As the project is
 
now desig.,d, the well 
drilling activity will commence in the sedimen­
tary rocK formation where hydrogeological conditions are most favorable.
A test drilling program in the second year of operation will be carried 
out in the more difficult terrain based on identification of well sites
using photo-interpretation and limited geophysical exploration. The 
use of photo-interpretation for purpose, while unquestionably less
 
precise than a detailed geophysical study, has proven feasible in
neighboring Togo. 
As aerial photos already exist, this technology of well

site selection will be much less costly. (Estimated cost for 300 
villages is $15,000.)
 

The pump installation and maintenance program has been included
in the well component to provide pumps and sufficient spare partsto assure continued operation of the wells. 
 Manpower will be trained
 
and an organizational structure developed that will not only be able to

maintain the pumps installed under this project but increase their
 
coverage at little cost as the number of wells and pumps in the area
 
increase. 

A spring captation program has been included in this project
because it provides the opportunity for significantly improwing the
quality of water and reducing time required for carrying water at the
lowest possible cost per beneficiary. Maintenance requirements for 
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spring captation structures are minimal and they can be expected to
 
last 30 to 40 years with little repair to the basic spring captation
 
structure itself.
 

The health education component has been included to assist the
 
local population in understanding the benefits of the improved water 
supply and enlist their cooperation in maximizing the use and maint­
enance of the wells and pumps. Evaluation of previous water supply
activities has often noted the failure of projects to achieve their 
intended health benefits because of improper use of wells that were
 
provided. With the managerial and training skills and materials 
supplied under the project, the local populaton can be convinced to
 
effectively maintain the hygienic character of the water supply
 
systems developed under this project and undertake additional village 
sanitation projects.
 

Beneficiaries
 

The prLary beneficiaries of this project will be the residents 
of the vilages where wells and pumps are installed or springs are 
capped. Under the spring captation component it is estimated that
 
40,000 people will benefit at a cost to AID of approximately $39 per 
person or $52 per person for total project cost.
 

Under the drilled wells component approximately 56,250 people 
will benefit. The cost per beneficiary, including the distributed 
cost of the health program, well construction, and Pumps installation 
is $60 for AID's inputs and $82 per person for all contributors to 
the project. 

While these costs per beneficiary may seem high, it should be 
noted that the benefits will extend over a number of years. .f one 
conservatively estimates the life of the wells and pumps at 12 years
the average cost per beneficiary is less than $7 per year for potable 
water. 

In addition to the beneficiaries listed above it is espected that 
an additional 125,000 people will benefit from the health education 
program. 225,000 additional people will eventually benefit from the 
training and equipment inputs as additional well si.tes are finally 
developed. 

Secondary beneficiaries of the project rill be the drill teams
 
hired and trained by the project, the pump maintenance personnel and 
participants trained. The basic mechanical skills introduced into 
the villages through this project should form a foundation upon which 
additional mechanical skills can be introduced in the future. 

Tertiary beneficiaties of the project will include the American 
manufacturers who supply pumps and equipment and American institutions 
providing technical and consulting services.
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TABLE III 

Estimated Cost of Continuirg Drilled Well
 

Construction Program after AID-PACD 
Cost rner Well Cost per Drill Team 

I. Personnel 

A. Supervisory
 

B. Drilling Crew 

1 Hydrogeologist 

75
2 Drillers 5,500

1,00

2 Drillers Aides 80 6,000
2 Mechanics 
 85 6,500
3 Workers 
 80 
 6,00
 

fI. Equipment
 

Cost of Project
 
equipment depreciated

over five years 
 1,400 
 105,000
 

III. Construction Supplies 

Drilling mud 15Cleaning Agent 
 50 
 L,125
Drilling Shoes 
 63750 
Screens 4500
 

Steel 2,350)
CasingCasing PvC 500(176,500)

Cs ie 2nVC(u92 
 ) 70,000)
25 1,875
 

IV. Operations
 

Fuel 

Maintenance 300


165 
 22,500
165 12s500 

V. Construction
 

Depreciation of
 
Warehouse Offices
and Residences 


65 1,000
 

VI. Pump Installation
 
Pump Pipe & Rods
Pump 6oo6oo 45,000 

VII. Contingency 6oo 45,000
 

TOTAL: 
 5,580 
 418,750
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AM=EX 10 

WATER RESOURCES DEVELOPMENT 

PART I SUMARY DESCRIPTION 

A. Fydrogeology 

The northern provinces of Benin essentially contain four

different hydrogeologic each with its physical
units, own characteristics 
and ability to yield water. The first major ur-it is located along the 
northwestern border of Benin and trends southwest to northeast. 
 This

sedimentary formation consists primarily of tightly cemented feldspathic
sandstones and shales which should be capable of storing and yielding
adequate quantities of water. 
Previous studies conducted in the area
 
by Boudin and Gall confirm the potential for the development of gr und­
water resources in this region. In addition, the data collected during

the recent site inspections and v'zits with the 
local people further 
support the potential of the area ln that water has been fromobtained 

the existing traditional hand-dug oells throughout the year.
 

The second hydrogeologic unit is located immediately east
 
and parallel to the first. includes
This unit the Atacora range and thefoothills and plain to the west of the mountain chain and consists of
 
rocks that have undergone varying degrees of metamorphism. The Atacora
 
range is primarily coiposed of quartzites and mica schists and is bordered
 
on the northwest by schists, mica schists, and phyllites and on the
 
east-northeast by gneisses, quartzites and migmatites. 
 The formations
 
in this area have undergone considerable tectonic stress and exhibit
 
intense folding and faulting as noted by AFFATON.
 

The water-bearing properties of metamorphic rocks depend upon

the location and extent of the weathered, faulted and fractured zones.
 
Water received in the region infiltrates these areas and is stored in the

subsurface. The quantity of water that can be stored is determined by the
 
porosity or open-area within these zones vnd the potential for developing

the resource relies upon the permeability (primary and secondary) or the
 
rate that water will flow or be released from the formation.
 

The weathered zones generally develop at depths of less than

30 meters. 
 In addition, the degree of faulting and fracturing will generally

decrease with depth. 
The potential for the development of water resources

is contingent upon the thickness of the weathered zone which in turn depends
 
upon the tectonic activity and chemical composition of the rock. The
 
quartzites and mica schists of the Atacora exhibit 
a rather thin weathered
 
mantle and the transition zone between the weathered and parent rock is 
very thin (5-6 m.). The weathered zone in the plains area lying east-northeast
 
of the mountain chain is slightly thicker. Therefore, the potential for
 
developing water supplies within the weathered rock mantle in both areas
 

- 115 ­



is very low (fig. 1). This has been confirmed in previous studies by
Boudin and Gall which provided the criteria used by the Hydrogeological

Service to determine the optimum depth for constructing wide diameter 
wells. It was decided that the depth of these wells should be li _ited 
to 20 meters or the parent rock, whichever was encountered first. 
Because of the level of technology used to develop wide diameter wells, 
greater depths have yielded very little additional water and the cost
 
would be increased substantially.
 

On site-observations also confirm the existence of a
 
thin zone of weathered rock which allows rapid ir.filtration immediately
following a rain and provides a fair quantity of water friu stQrage for 
six to eight months of the year. The amount of water available after 
the rainy season is more limited and is diminished considerably as the
 
dry season advances. In some areas, however, this weathered mantle is 
thicker and mixed with sandy to silty sedimentary rocks which indicates 
the former existence of ancient stream channels that have been buried
by more recent geologic activity. The potential for water resource 
development in these ancient channels or buried valleys is good, but 
such areas cannot be detected from surface inspection.
 

The second possible source of groundwater in the meta­
morphic and crystalline rocks is from the fractured and faulted zones.
 
The availability of water 
 from these areas is extremely localized and
 
the well must intersect the zone dir'ectly to exploit the resource. In
 
general, the potential for developing groundwater from these fractured
 
zones decreases with depth and is also dependent upon the frequency and 
interconnection of the open spaces which have resulted from local and 
regional crustal movement. The general geologic structure has been 
mapped (AFFATON 7) and can best be described aj an area of high tectonic 
activity and structural complexity. The potential for developing a 
local water supply will hinge upon defining the geology. 

The third major hydrogeologic unit in the project area 
consists of loosely cemented sandstones, siltstones and shales located
 
in the northeastern corner of the Borgou province and the extreme 
northwestern corner of the Atacora province. 
 The major geologic unit,
 
a loosely cemented sandstone, forms part of an old marine basin and is 
called the Kandi sandstone. This sedimentary formation is thick and has 
a high permeability which allcws the development of large quantities of 
groundwater. Because of the good hydraulic properties of the deposit,
the groundwater surface is fairly flat and, depending upon the surface 
topography, is approximately 25 meters below the ground surface. 
Previous studies (Boudin and Gall) have indicated that the area is one 
of the most favorable for groundwater development in Benin. One deep
well constructed in the Kandi formation flows above the ground and the
 
possibility exists that similar conditions can be found elsewhere in
 
the formation.
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The fourth major hydrogeologic formation in northern Benin 
consists of igneous intruives or granites. These hard igneous rocks 
are located to the south of the Kandi sedimentary basin and to the east­
southeast of the Atacora range. In Benin, the granitic formations can be 
described as having a thin weathered layer and discontinuous fractured 
zones. The potential for developing the water resources frcm the 
weathered zone will tend to be marginal both in quantity and quality
whereas the fractured zones generally yield limited to very good quantities

of water. No test drilling or geological research has been undertaken 
for this area so the subsurface data available are very limited. Most 
of the villages located within the granitic area do not have wells that 
produce adequate quantities of water throughout the year because the 
wells axe -wid= diLetex, employing traditional well construction 
technology and only allowing penetration of the u~per weathered zone. 
For this reason, we can conclude that the weathered zone will probably
 
not provide adequate quantities of water and more sophisticated

technology will have to be utilized to exploit the water contained 
In the major fractured zones.
 

In conclusion, the poorest conditions for groundwater
 
resource develolment are found wnere the crystalline and metamorphic
 
(granites, gneisses and quartzites) rocks are located, which represents
 
approximately 75% of the project area. These formations yield little
 
or no water except in localized faulted or fractured zones, or where
 
the weathered mantle is abnormally thick. The highest yields are
 
obtained where these two conditions occur simultaneously. Identification
 
of those areas having the greatest potential for groundwater development
 
requires both geologic and hydrogeologic research and the utilization of
 
exploration geophysics such as earth resistivity, gravity and seismic
 
refraction. The preliminary study of an area should include the review
 
of all existing data and interpretation of aerial photos and ERTS 
imagery to minimize the total project cost. In addition, the areas
 
of investigation should be limited to those with existing population
 
concentrations where water is currently not available in sufficient
 
quantities.
 

In contract, sedimentary rocks, covering approximately 25%
 
of the project area, are generally capable of producing substantial
 
quantities of water and the availability of water tends to be uniform
 
throughout the more homogeneous formation. Well site selection becomes
 
more predictable after collecting a minimal amount of subsurface data 
from an exoloration drilling program. Approximately 30 test holes drilled
within the Kandi sandstone basin at depths averaging 100 meters should be
 
adequate to define the potential water producing zones and the areas having
 
the potential for flowing wells.
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The drilling and well construction techniques differ 
considerably according to the geologic conditions, and northern Benin 
offers one of the most complex situations for the drilling program.
Drilling the metamorphic and igneous rocks will require the use of 
"down-the-hole" hammer air rotary techniques while considerably less 
complex and expensive technologies would suffice for the sedimentary 
formations. Variations in the type of well construction, e.g.,

optimum depth, well spacing, casing, screening, cement grouting, 
open-hole or gravel pack also depend on the local hydrogeologic

conditions. Thus, to adequately train local people in drilling 
technology, the program must provide experience in drilling and 
well contruction in each of the maJo d rogeologic units existing 
in northern Benin. For the drilling program, the equipment specified
 
for the projec'* is that required to drill in the hardest rock forma­
tions, but ca- also be used in the softer sedimentary rocks. Included
 
with the drilling equipment is borehole geophysical logging equipment 
mounted on four-wheel drive vehicles. This equipment will provide 
an unbiased record of the subsurface lithologies which is necessary
in the sedimentary, igneous and metamorphic rock areas. This informa­
tion is utilized in evaluating the aquifer potential and designing 
the well construction at each site. The drilling hydrogeologist wrill 
be responsible for the analysis of the borehole geophysical logs. 

The drilling schedule specified in the project has
 
been designed to acquaint the national drilling teams with drilling 
techniques and well construction technologies in each of the major
 
geological formations.
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Figure 10-). 

Major Eydrogeological 
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Table 10-1 

Summary of Potential Water Yields from the Four Major Hydrogeological Units in Northern Benin 

Formation Lithology Hydrogeological 

Unit 
District 

or Town 
Estimated 

Yield 
Percentage 

of Project 
Remarks 

(m3/h) Zone 

a)Bombouaka Sandstone Sedimentary Tanguieta 0.5-10 5% Limited to goocfquantities.(Oti Basin) (siO2 cemented) 
 Datori 
 Aquifers tend to be 

b)Buem Feldspathic Sedimentary Tanguieta 
generalized.

0.5-10 5% Quantity mixedSandstone to good.
Kobli 
 Aquifers generalized; few
Shales. 
 Materi 
 springs. 

a)Kantd Schists, Mica- Metamorphic Tanguieta 0.5-2 Quantities marginal and
(Plains of schists, 
 Boukoumbe 

Tanguieta) Phyllites aquifers very localized.
 

Batia 
 Springs exist.
b)Atacorian 
Quartzites Metamorphic Kouande 

Mica-sc-hists Entire area is plicated zone.
Natitingou 1-3 60% Folding most extreme in
 

Atacorian basin formation

c)Sahomean 
 Gneisses Metamorphic Kouande (Toukountouna basin).
0.5-2 
 Weathered zone thin and
Quartzites 
 Kerou 
 contains only marginal
Migamatites 
 Banikoara 
 quantities of water;
 

Bembereke 
 fractured zones may yield
Dj ougou more. One free-flowing 

Kandi Siltstones, well exists in Fractured
Mlanville zone (Perma).Sandstones, Sedimentary Kandi 30-40 15% Good to excellent.Shales. Segbana 

Nikki Granites Ingeous 3-30Nikki 15% Marginal to good. Weathered
Kalala 
 zone normall.y marginal for

Bembereke 
 water yield. Areas of
 

fractures and faults can pro­
duce good quantities of water
 
but are very localized.
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B. Pump Installation and Maintenance
 

One of the nost critical aspects of this project is thechoice of the hand pump to mount on small d-.ameter wells and the
development of a maintenance and repair capacity that is both timely
in repairing pumps and cost efficient. It has been correctly noted
that about 70% of the existing wells in the project do not provide

sufficient quantities of water during the dry season. A pump that 
is down 40% of the time yields less water than a poor well.
 

Benin's Hydraulic Service has had limited experiencewith the French manufactured Vergnet foot pump. Past experience with
this pump has not been satisfactory, but the manufacturers have made
considerable improvements in subsequent models. The Service is aware
of the ABI pump, also of French manufacture, used extensively in the
Ivory Coast. In addition to these two pumps, the project design team
considered the AID/BATTELE, the Dempster and Moyno pumps. The team
recommended proprietary procurement of the Noyno pump based on
experience with it in other African countries (the Moyno pump has
 
very little actual usage in West Africa; however, a pump with the
 
same design has been manufactured in Great Britain and is 
 presently

being used in several African countries), its low maintenance
 
requirements, rugged construction, 
 simple design, ease of operation

and low price La compaxison with other models of manual p~ps. Inaddition, the American manufacturer of the Moyno pump is 
a reliable
 
firm, financially sound and seriously interested in entering the
 
West African market. The manufacturer is willing to provide instal­
lation and maintenance manuals written in French, 
 to assist in
periodic evaluations of the pimp's performance and in making adjust­
ments and modifications to 
facilitate the pump's operations in West 
Africa. 

Benin's Hydraulic Service has some reservations in 
accepting the project design team's recommendations, especially in
light of past experience with maintenance problems with American
manufactured pumps and without actually testing the pump before 
acceptance. Thus, a short demonstration and test program is being

conducted at the present time. 

It is estimated that the Moyno pump can supply adequate
water for up to 350 people. The project design team recommends that 
one well be installed for every 225-250 village residents. If a
school or dispensary is located in the village, consideration shouldbe given to providing water to these institutions if geologic conditions 
are favorable. In selecting drilling sites for the wells, a minimum
of three or four wells should be installed in an area having an

approximate radius of five kilometers to facilitate maintenance of
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the pumps and to provide villagers with alternative sources of waterIn case one pump is down. The majority of pumps should be placed invillages with i five to seven kilometers of major roads in the area.
No more than 60 wells should be placed in any one area covered by adistrict maintenance crew. One of these crews, fully equipped, should 
in time be capable of covering 120-130 wells adequately. It is

recomended, however, that during this experimental phaese, the crews

should limit their activities to about half their 
eventual capacity. 

Maintenance of hand pump. should eventually become the
responsibility of the villagers, as it is neither ectreucly complex
or costly. The role cf the H,-draulic service is to introduce the
technology, assist in developing a local capability to maintain 
pumps, and eventually become primarily a supplier of pumps and spare
parts. To keep this long term objective in view, villages shouldparticipate in sharing the pump maintenance cost from the beginning
of the program. This will permit the development of village-level
arrangements to collect the money necessary for maintenance and the 
purchase of spare parts. In will also enable the Hydraulic Service
to handle financial transactions on a commercial basis. Flexibility
must be maintained in setting up the system as neither the maintenance 
costs nor the ability of local villages to collect the funds is known.
It has been noted, however, that villages do contribute substantial
 
amounts collectively from the development of village water resources.
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PART II PERSOE AMD EQUM= REQURE BY TE PROJECT 

A? Natural Spring Captation 

1. Personnel 

a. 	 Engineering Minimum of 2 years experience working
GeologistL in field construction. Design and 
Civil Engineer construction of small reinforced 

(i) concrete structuxes and water 
AID distribution systems. Interest and 

36 	p/m ability to design and supervise the 
construction of spring captations,
mall reservoirs and village water 
distribution systems. Fluent French
 
and strong interest to work in 
Africa. 

b. 	 Peace Corps Dec~mber 1980 to January 1983. 
Volunteers

(2) 

2. Equipment 

a. 	 UN-CDF Ingersoll-Rand Air Compressor 
600 cfm at 250 PSI, diesel engine, 
trailer mounted, 200 feet hose,
 
regulator and filter.
 

b. 	UN-CDF Ingersol-Rand Air Hammer 
Assorted bits and chisels (Granite). 

0. 	UN-CDF Ingersol-Pand Air Drills 
Carbaloy bits and extensions, 
assorted sizes.
 

d. 	 UN-CDF Cement 41er 
3/4 - 1 m3 capacity, diesel engine, 
trailer raount ed. 

e. 	 (2) UN-CDF 4-wheel drive pick-up with diesel 
engine, front mounted winch canvas 
covered bed and trailer hitch. 

f. 	 (i) UK-CDF 2-wheel drive (Type Peugot bach&)
pick-up, canvas covered bed and 
trailer hitch 

g. 	 (1) UN-CDF Small self-propelled trencher, 15 hp 
gasoline engine and trailer. 
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2. Equipment (cont'd) 

h. (1) AID 	 Porta-Kamp heavy-duty trailer house. 

1. (2) AID 	 Flat-bed trailers. 

J. 	 (2) AID 700 gal. fuel tank mounted on 
trailer. 

k. (X) AID 	 Hand Tools.
 
Picks, shovels, wheel barrows, sledge 
hammers, star drills, crow bars, 
tool chests (4) for masonry, carpentry, 
steel fitting and general mechanics. 

1. (2) AID 	 Motorcycles.
 

3. Construction Material (6 or 7 springs) 

a. AID/GPRB 	 Cement 400 T. 

b. GPRB 	 Sand/Gravel. 

c. AID 	 Reinforcing rod and wire 

*d. AD 	 Pipe: 
(a) 6-inch steel: 45 m. 
(b) 	 4-inch steel: 60 m. 
c) 3-inch PVC:25,000 m. 

d 1-1/2 inch VC: 20,000 m.. 
3/4 inch Galvanized: 600 	m. 

e. AID 	 Valves: 
a)3/4 inch "waste not": 25

Sb 4-inch steel gate valves: 25 
3-inch PVC (zone control): 75 

(d) .1-1/2 inch PVC (zone control): 125
 

f. 	 AD Steel plates and angle iron for
 
frames.
 

4. Other
 

(1) AD 25 KW Generator, mounted on skids
 
for use at technicians residence/
 
office.
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Be Drilled Well Construction Activity 

1. Personnel 

a. 	 Drilling 
drogeologist 

(1)

42 pm 
AID 

b. Mechanical 
Superintendent 

(1) 
AID 

42 pm 

c. Driller 
M 
AID 

36 pm 

Minim= of 10 years education and 
experience in quantitive evaluation 
of hydrogeologic conditions; regional

and site specific. Recent responsi­
bilities (minimu= 5 years) to include 
borehole geophysical logging and 
interpretation, drilling techniques
and operation of equipment, 
inplementation and evaluation of
 
an exploration drilling program, 
well design and construction, aquifer

testing and evaluation, and personnel 
training and proj ect management.
Fluent 	French speaking and inter­
national work experience, preferably 
Africa. 

Minimm of 10 years experience in 
mait aining heavy construction 
equipment; preferably well drilling
rigs and diesel engines. Experience 
and/or 	desire to train qualified
 
nationals to perform -ll of the 
maintenance required for a well 
drilling operation. Fluent French
 
speaking and international work 
experience; preferably in Africa. 

Minimum of 10 years experience in the
 
operation and maintenance of mud/rotary 
down-the-hole hammer combination 
drilling equipment in consolidated 
rocks. Exploration drilling,
construction and development of open­
hole. screened and gravel-pack wells.
 
Experience end/or desire to train
 
qualified nationals to perform work.
 
Fluent French desirable and inter­
national work experience; preferably 
in Africa. 
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Peraonnel (cont' 1) 

d. 	 Pump Maintenance General industrial arts background
 
Supervisor with experience in the installation
 

(i) and maintenance of small manual pumps. 
AID Experience and/or desire to train 
24 ;m qualified nationals to install and 

maintain pumps and to establish 
regional and local preventative maint­
enance, repair and parts supply 
network, including inventory control 
and ordering of parts. Fluent French 
required and international work
 
experience, preferably in Africa.
 

e. 	 Hydrogeologist/ Minimum of 10 years education and 
Geophysicist experience in the application of 

(1) exploration geophysics to evaluate the
 
AID groundwater potential of an area:
 
4 pm (metamorphic and igneous rocks) 

regional and site specific. Recent 
responsibilities (minimum 5 years) to 
include gravity, seismic, and earth 
resistivity, su_ reying and inter­
pretation of the data, and personnel 
training and project management. 
Experience and/or desire to train
 
qualified nationals to perform the
 
work. Fluent French and international
 
experience, preferclily in Africa.
 

2. 	 Equipment
 

a. 	 (1) TI-CDF Failing 1250 rotary drilling rig mtd.
 
on 2050 IHC diesel with interlock,
 
5x6 Gardener-Denver mud pump, 400z
 
2-7/8 IF drill pipe - 20' lengths,
 
subs for swivel and end rod, portable
 
mud pit and parts for rig truck;
 
table to be compatible with IRW
 
Mission hammer.
 

Miller 180 amp Roughneck 	welder, tools
 

and equipment mtd. on rig. 

b. 	 (2) UN-CDF TRW Mission Haner
 
6-7/8" hole.
 

C. 	 (1) UN-CDF Ingersoll-Rand air compressor 
600 cfm at 250 PSI, diesel engine, 
trailer mtd., 100 feet hose, regulator 
and filter. 
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2. Equipent (cont'd) 

d. (1) UN-CF 

e. (1) UN-CDF 

f. (3) UN-CDF 

g. (4) TI-CDF 

h. UN-CDF 

j. (1) A= 

J. (1)AID 

k. (1) AID 

1. (1) AID 

m. (2) AID 

n. (2) AID 

0. (2) AID 

p. (8) AID 

q. (1) AID 

5T diesel truck with interlock, 
equipped with 1200 gallon water tank; 
tank to be equipped with vacuum, 
gasoline transfer pump and inter­
changeable suction hoses with strainers, 
Ramsey 12 T PTO winch mtd. on front 
of truck. 

Cyclone F 40 pp hoist 
mtd. on 5-ton diesel truck.
 

4-wheel drive pick-up, diesel engine, 
front mtd. winch, canvas covered bed 
and trailer hitch. 

2-wheel drive (Type 404 Peugot bach6) 
pick-up, canvas covered bed and 
trailer hitch. 

Camping equipment sufficient for three 
field teams of four persons each. 

Johnson-Keck 1;d. SR-3CC3, dual chart, 
self-recording, level-wind motorized 
winch (20 fpm). Gama, SP, hole caliper, 
mud resistivity, fluid conductivity,
 
resistivity (0.25, 2.5 and single-point).
 

La Coste & Romberg Gravity Mete.
 

Electrical Resistivity Meter.
 

Bison Signal Enhancement Seismograph,
 
equipped with polaroid attachment and
 
trailer mtd. hammer, extra rechargeable
batteries and spare parts; 220 V, 50 Hz 
power. 

700 gal. fuel tanks mounted on trailers. 

3,000 liter fuel tank (stationary). 

Motorcycles. 

Single side bank radios with two base 
stations. 

Mobile generator 4. 5 KW gasoline 
engine, mounted on wheeled frame. 
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2. Equipment (cont'd)
 

r. (2)AID Stationary 25 KW Generator. 

8. (2) AID Heavy duty trailer houses, approx. 
8' x 25'; (Forta-Kamp). 

t. (1) AID Miller D-5 portable 200 amp 
continuous dieel.-drive welder,
30 feet welding <:ables, (2)hoods, 
spare glass, gloves, and 200 lbs. 
No. 7013 5/32 rod. 220 V 50 Hz. 

u1. (2)AID Airco oxygen/'acetylene cutting outfit, 
equipped with necessary tips for 
heating, cutting and brazing; 30 feet 
hose, tip cleaners and strikers, hose 
adapters for fitting metric threaded 
oxygen/acetylene tanks, two-stage 
regulator, gauges (PSI and kg/cm2);
check valves, goggles, etc. to be
inoluded. 

V. (1)AID Shop Air Compressor 

w. (1) AID Complete set 
tire repair, 
shop tools. 

of automotive repair, 
and basic metal working 

x. (250)AD Hand-pumps, Moyno manual operated, 
deep well model complete incl. 
connecting rods. Specify metric 
fasteners for pump head assembly. 

Y. AID Extension pipe. Metric equivalent of 
2" drop pipe with threads corresponding 
with head assembly; 8,000 m. 

z. (5) AID Tool chest for district-level pump
maintenance centers. Tool chest will 
include: pipe wrenches (4) 
cutter and threader (3/4")
and basic plumbing tools. 

pipe 
(2), vice, 

aa. (200) AID Tool kit for village-level pump 
maintenance. (Tools specified in 
Robbins/11yers bulletin 678.) 
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2.pqiment (cont'd) 

bb. (X) AID 

cc. (X) AID 


Audio-visual training equipment for 
pump maintenance and repair training 
programs (slide projectors, overhead 
projectors, etc.)
 

Hand tools (Picks, shovels, Wheel­
barrows, sledge hammers; set of
 
masonry, carpentry, steel fitting
 
and general mecganics).
 

3. Well Construction Materials and Supplies 

a. UN-CDF 
AID 

GPRB 

b. UN-CDF 

AID-
GPRB 

c. UN-CDF 
AID 
GPRB 

d. TU-CDF 
AID 
GPRB 

e. UN-CDF 
AID 
GPRB 

f. UN-CDF 
AID 
GPRB 

g. AID 

GPRB 

h. AID 
GPRB 

i. UN-CDF 

Drilling mud (bentonite); Quick-gel 
3 bags/hole x 225.holes.
 

Barafos and cleaning agent
 
1 bag/hole x 225 holes 

Well casing (l" - Black, 0.250 wall,
 
T & C, API 11.); 100 m/well x 50 wells.
 

Well casing (41" om); 
50 m/well x 175 wells. 

Rotary drill shoes (225); well screens,
 
304 ss Johnson, No. 12 slot, 4' 1g.
 
pipe-size screen and fittings (225).
 

Bits
 
(a) hammer bits (24)

(b) tricone bits (200)
 

Cement 200 T.
 

Gravel 300 m3 .
 

Drill stem, 400' x 2-7/8" IF.
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PART III. OPEATIONAL COSTS 

A. Estimated Fuel Costs for Project Equipment 

(A) (B) (C) (D) (E) (F) (G) 

Estimated Number Annual Annual Annual Life of 
EQUIPENT Daily Fuel of I use Fuel Fuel Project

Consumption Units (days) Consumption Cost Fuel 
(Liters) JL Cost ($)__(Liters) 

t_2xers 20 2 140 2,800 935 2,800
iai lessor 30 2 140 4,200 1,400 4,200 
Icher 40 1 90 3,600 1,200 3,600
 
Dump Truck 
 40 1 150 6,000 2,000 6,000
4 x4 LR 17 2 600 10,200 3,400 10,200

2x4 - 404 P. 
 12 240 2,900 960 2,900 
25 KW Generator 40 1 100 4,000 1,300 4,000
4x4 LR 20 2 600 12,000 4,000 12,000
 
2x4 - 404 P. 12 
 1 250 3,000 1,000 3,000
Drill Rig 450 1 250 112,500 37,500 112,500 
Water Truck 50 1 250 12,500 4,200 j12,500
Hoist Truck 40 1 250 10,000 3,300 I10,000 
4x4 a 17 2 720 12,250 4,080 12,250
2x 4 - 4o4 P. 12 4 960 11,500 3,850 11,500
4.5 KW Generator 40 1 250 10,000 3,300 10,000
 
25 KW'Generator 40 
 2 500 10,000 3,300 10,000
 

Start-up Activities 
 30,000
 

Lubricants 
 20,810 62,550
 

-20TAL 227,450. $-,u573 $320,000 

Of which: 
AID provides $270,000
 
GPRB provides 
 50,000
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B. Spare Parts and Maintenance Costs for Project Equipment 

A B C D E F 
Percentage and Planned per- Annual Life of 

EQUIPFM 
amount of spare 
parts ordered 

centage and 
amount of spare 

maint-
enance 

project 
total for 

witb equipment parts purchased per equipment 
(1) during project equip. maint-

Drill Rig 
Trencher 
5T. Trucks 
4x4 Ua 
2X4 ­ 404 
4.5 KW Geaerator 
25 FN4 Generator 
Trailer Houses 

1 
1 
3 
7 
6 
1 
3 
3 

25% 
25% 
25% 
25% 
25% 
10% 
10%i 
10% 

42,500 
7,500 

32,500 
23,900 
12,000 
1,000 
6,000 
3,600 

operations 
lO% 17,000 
10% 3,000 
05% 6,500 
05% 5,000 
05% 2,200 
10% 1,000 
12% 7,000 
10% 3,600 

unit 
3,000 
2,500 
2,500 
1,500 
1,200 
1,000 
1,000 

800 

enance 
9,000 
7,500 

22,500 
31,500 
21,500 
2,000 
9,000 
7,20C 

Trailer mtd. fuel 
tanks 

Geophysical Loggers 
4 
1 

-

10% 
-

2,500 
-

20% 
-

5,000 
200 
300 

2,400 
900 

Geophysical 
Research Equipment 3 10% 5,000 20% 10,000 300 2,700 

Maintenance 
Shop Equipment 

Air Compressors 
Cement Mixers 
Mobylettes 
Motorcycles 
Air Drills/Hammers 

X 
2 
2 

12 
8 
4 

X 
25% 
25% 
-
-

25% 

X 
5,000 
2,500 
-
-

6,000 

30% 
10% 
10% 
25% 
25% 
1 

14,000 
2,000 
3.,000 
2,100 
2,400 
1,200 

X 
800 
500 
100 
150 

50 

X 
4,800 
3,000 
3,600 
3,600 

800 

83,000
(2) 

132,000 
(2) 

(1) 	 A twenty-five percent spare parts component has been added to all equipment
to be purchased by UN-CDF. This spare parts supply wll be ordered with the 
equipment. The project (GFRB and AID) have also budgeted an additional amount 
to cover additional repairs that may be required during the three years opera­
tion of the project. This additional amount is shown in Column C. For AID 
financed equipment, a ten percent spare parts component has been included with
the initial purchase of the equipment and an additional amount (normally 20%)
has been included as an operational expenditure. 

(2) 	 Column D represents expenditures for spare parts in excess of the original 
spare parts component which was ordered at the time the purchase of equipment 
was made. Column F represents periodical maintenance and labor costs of 
replacing spare parts. The total of coltLmus D and F make the line item 
"Equipment maintenance and spare parts" in the budget under the heading

-Operational Costs. AID will contribute $190,000 of the total $215,000 with
 
the GFRB contributing approximately $25,000. 
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PART IV. WATER RESOURCES DEVELOPMENT flMLEO TIN PLAN 

19 	 Grant Agreement signed. 

19 	 a) Equipment Ordered, and 
b) Technical Assistance contracted.
 

May 1980 Natural Springs studied (output) 

198 	 a) Drilling Equipment arrives
 
b) Hydrogeologist (Team Leader) and Mechanical 

Superintendent arrive to begin planuing of
 
first year drilling campaign and setting up 
equipment. 

1981 Remaining team members arrive and all 
FCV trained and on-site.
 

Feb 1981 
 Drilling program, Spring Captation, and
 
Pump Maintenance programs start. 

Drilling Operation Spring Captation ­
begins in priority villages one team begins operation
in triangular area between in Kouanda. Second team 
Malanville-Segbana-Kandi in begins construction in sam 
Sandstone formations, vicinity probably Maka. 

Construction 	will probably
require 9 months in both
 
areas. Feb 1981-Nov 1981.
 

June 1981 Photo interpretation
 
begins of metamorphic
 
rock area around
 
Baioara.
 

Sept 1981 	 Geophysicial survey begins
 
between Kandi and Banikoara.
 

Nov 1981 	 Results of photo inter- Spring captation begins at 
pretation and geophysical two new sites. 
survey analyzed, and a 
thirty test-wells program 
designed for hard rock area. 

Dec 1981 	 Approximately 60 wells 
completed in sandstone
 
region.
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Drillin' Operation (cont'd) Spring Captation (cont'd) 

Jan 1982 Drilling program begins for 
30 test wells in hard rock 
zone, 

Apr 1982 Test well program completed 
and results analyzed and 
future year drilling programs 
made. 

June 1982 Drilling resumes in sandstone 
region for &'iation of rainy 
season, 

Spring captation construction 
begins at two new sites, 

Oct 1982 Drilling begias in area 
selected for fi&;uue year 
drilling programs. 

Feb 1983 New sites selected for spring 
captation. Construction (one 
or two depending on survey 
of existing springs). 

JWl 1983 Drilling equipment serviced 
and 1983-4 program planned, 

Spring captation 
terminates. 

advisor 

Sept 1983 Final year of drilling 
program begins. 

July 1984 Drilling equipment serviced. 
AID provided TA terminates. 
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ANNEX ELEVEN 

PUBLIC HEALTH EDUCATION AND VILLAQ SANITATION COMPONENT 

(Benin Rural Water Supply and Sanitation Project)
 

.Sarah K. Fry
 
December 1978
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BACKGROUND
 

The two northern provinces of Benin, Borgou and Atacora are Sahelian

in climate and iharacterized by a comparatively thin population

density, isolated villages and difficult terrain. The inhabitants
 
are nearly all rural, sedentary subsistence farmers with some semi­nomadic cattle herders. 
 The recent drought in the Sahel has affected
the area: water is 
scarce, harvests are meager, and survival conditions

for humans and livestock are difficult. 
From the time of French

colonization which had its major impact on the south of the country,

the coastal regions have seen the most development activity. The less

accessible northern provinces have been more 
or less neglected, and

infrastructure and service delivery are considerably below the standards
of the rest of the country. The population in the north is 97%
 
ILUt~w~te, the highest rate 
for all of Benin.
 

HEALTH PROFILE
 

Available health statistics indicate that 54% of diseases seen in rural
 
medical facilities are infectious and parasitic.1 
 Among diseases endemic
 to the project 
area are malaria, shistosomiasis, onchocerciasis, cholera,

typhoid, amebiasis, ascariasis and a-variety of other parasitoses.

Malnutrition, respiratory infections, malaria, diarrhea, parasites and
 
anaemia are among the main causes of mortality for children under five

and seriously affect pregnant women. 
A large percentage of the illnesses
 
in the northern regions of Benin are water-borne or water related.
 

The incidence of water-borne and water-related diseases in a given area

is in direct relationship to the condition of the water sources and
sanitation practices of that area. 
 In northern Benin, water is 
a scarce
 
resource. 
 Wells, usually hand-dug, are few and often miles away. 
They
 
are uncovered and easily contaminated. In the rainy season or when

other water sources are more convenient, the women fetch water from
ponds, streams or marigots which are also used for bathing and laundry.

Animals roam freely around these water sources and the rains wash

garbage and fecal matter into them. 
It is the women's job to fetch
 
water, and the scarcity of it makes the job a time-consuming and tedious
 
one. 
 In the home, water is stored mainly in open containers and dipped

into freely, creating another potential for contamination. In the dry
 
season when water is at 
a severe premium, use for bathing is superseded

by cooking and drinking, and the occurrence of skin disease and
 
infestations is high.
 

The most serious cause of water and food contamination is indiscriminate
 
excreta and garbage disposal. There are virtually no latrines, and
 

Ihlt_ of the People's Republic of Benin" prepared by Dr. Silou, 
Direcoc of WHO/Benin 
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TABLE # I. 

ATAKORA PROVINCE MEDICAL FACILITIES - JUNE. 1977
 

(From Health/Sanitation Report by Edward P. Michalewics)
 

DISTRICT
 
INFRASTRUCTURE BASSILA DJOUGOU OUAKE NATITINGOU TANGUIETA KEROU KANDE BOUKOU1"E TOTAL 

Medical Center 1 1 1 1 1 8 

Maternites 1 1 2 9 

j Dispensaries 7 1 3 0 2 0 0 4 17
 

Infirmeries 0 9 0 7 7 2 4 0 29 

Hospital 0 1 0 1 1 0 0 0 3 

Pharmacy I 
 1 0 2 1 1 1. 1 8
 

Leprosarium or 1 - 4 - 0 6 
Other Services 



the ones that do exist are not regularly used, people preferring the
 
privacy and distance of the outlying fields. Infected persons pass

parasitic egg cysts in their stools, which are then transmitted to
 
the village environment to continue the cycle of infection. 
Household
 
garbage is tossed over the wall of the compound and the garbage heaps

attract flies and scavenging animals. 
The food sold in the market is
 
rarely protected from flies and dirt, and is often eaten with unwashed
 
hands. The condition of the compounds in which people live also festers
 
the spread of disease: houses are poorly aerated, and not screened
 
from insects, animals are not confined, aad people (especially children)

sleep close together, encouraging the spread of infection by droplet.
 

It should not be deduced from this description of village sanitary

conditions and practices that the inhabitants are unconcerned about
 
their own health and especially the health of their children. 
Quite

to the contrary, mothers here as anywhere in the world give great

importance to the well-being of their children, and would not willfully

do anything to impair it. 
 Traditional interpretations of the causes
 
of illness prevail, unfortunately mostly erroneous, and more often than
 
not, traditional cure is sought. 
 Depending on accessibility, modern
 
medical facilities are used in conjunction with traditional healers.
 

In essence, the interrelaticnship of environmental sanitation, water
 
and disease is not known to the villagers. The need for a couvenient
 
water source will be expressed by all, and a new well welcomed, but
 
no distinction made between safe and contaminated water. If the dangers

of exposed excreta are not known, then the need for latrines won't be
 
felt, and in this case there may even be resistance to the idea stemming

from cultural reasons. 
 It stands to reason that measures with visible
 
beneficial results would be readily adopted by a community. The health
 
benefits of having and using latrines, although proven beyond doubt in
 
studies and projects, wili not be particularly obvious to rural illiterate
 
villagers in northern Benin since these benefits are not immediate and
 
the connection between reduced incidence of disease and proper excreta
 
disposal 
not highly visible. Villagers' receptivity to new ideas and
 
change could depend on previous contacts with extension workers or
 
volunteers and the presence of schools and health facilities.
 

To date, the government health services have not been very effective
 
in combatting the ills of the rural population. A great proportion

of these ills are preventable through education and sanitation, but
 
health policies have heavily stressed curative medicine. Government

monies for health services have mainly been spent on salaries for highly

trained health personnel and upkeep of modern urban medical facilities.
 
Considering that 80% of the country's population lives in rural areas,

the imbalance is striking. There is currently I doctor per 36,000

inhabitants, I midwife per 12,900 inhabitants and 1 nurse 
per 3,200
 
inhabitants.
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Rural dispensaries and maternities are understaffed, seriously under­
equipped, and more often than not lacking in sanitary facilities and

safe water supply. The staff receives little supervision and
 
unsanitary practices go uncontrolled. In the north, the local

pharmacies are only sporadically restocked. 
 Health eduuation may
be dispensed by a few individuals, but is not required or institu­
tionalized as such.
 

This is not to say that there aren't health education programs. There
 are, but they have been supported by the Ministries of Education and

Rural Development, not Health, whose primary preventive action has
 
been through immunization programs.
 

Health education courses have been mandatory in all primary schools

in the country for several years. 
 Teacher training in health education
 
was done mainly by Peace Corps volunteers on a local basis and some
 
teaching material was developed. Although a few schools have built

latrines, most are without, and opportunities for the practical

application of health education lessons 
are minimal. Medical teams
make the rounds to 
schools about once a year to weigh and measure the
 
pupils, and to check for obvious symptoms of illness
 

Another ongoing rural health education program is supported by the
 
Ministry of Rural Development and executed by animatriccs rurales,
 
young womcn recruited out 
of high school and Lrained at the Ouando

Horticulture and F-,rition Training Center outside Porto Novo. 
 The
 women are trained icr about 9 months in all facets of rural health 
education with an emihasis on nutrition, but once out in the field

they are attached to CARDER (MIRD) and required to work mainly as
agricultural extension agents with little opportunity to put their
 
training to use. 
They have no clear program to work in, no back­
stopping and virtually no transportation -- a bicycle at most.
 

The future of the country's health infrastructure looks much brighter.

The Ministry c:$ 
Health very recently underwent a major structural
 
reorganization which reflects a shift in priorities from urban

curative medicine to rural preventative action. Authority has been

decentralized, the Ministry itself broken up into thirteen divisions

and long-term programs involving the remotest villages 
on a self-help

basis planned (see Appendix B). 
 These new plans are very ambitious
 
and will require a considerable increase in funds and trained
 
personnel.
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PROJECT PURPOSE AND GOALS
 

In most villages in northern Benin, the cycle of parasftic, bacterial
 
and viral infection, as shown in the following schema, continues
 
unimpeded:
 

Iect Patient hnParasitic egg cyst 
cthrough excreta to 

village environment 

Reinfection 
 Well lutermediate
 
via water and Pollution. parasite host
food 

Improvement on people's health depends on a strategic break-tip of this 
cycle, keeping in mind that there are many sources for disease and a
 
variety of physical and cultural factors which must be taken into
 
consideration. 
A safe water supply system, while a necessary condition
 
for inciene 
oaterbs not a sufficient condition. Safe wate for
consumption and bathing must be accompanied by a sanitary excreta
 
disposal system, proper waste disposal, sanitary food marketing,
 
processing and preparation, and personal hygiene.
 

There is considerable empirical evidence that the provision of a safe,
 
convenient water supply and sanitation system will significantly reduce
 
the incidence of water-borne3and water-related disease, up to 60%
 

according to some estimates.3 Diarrhea, one of the main causes 
of infant
 

2Fred Awantung - Village Health Education Program for the USAID Upper
 
Volta Rural Water Supply Project. July 1978.
 

31BRD/IDA "Village Water Supply and Sanitation in LDCs". March 15, 1974
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mortality, could be reduced by approximately two-thirds.4 Further
 
potential health benefits from such a system are a reduction of
 
parasites and anaemia in children and pregnant women. 
If more water
 
is available for bathing and laundering, a reduction in the incidence
 
of skin disease can also be expected. Improved health also means
 
improved productivity. A convenient source of water would reduce the
 
workload of women ­ the energy formerly spent on searching for and
 
carrying water can be redirected to home and field activities, to
 
cottage industries and various cooperatives. There La potential here
 
for an increase in women's personal income, and this often means better
 
food and care 
for their children as noted by Peace Corps volunteers
 
working with women's cottage industry cooperatives in the Cameroons.
 
On the other hand, the village's demand for water may increase when

it is provided with a convenient source. If so, the women whose job

it is to fetch the water may be making more trips to the well to meet
 
this demand until a leveling-off period is reached.
 

The Government of Benin, in its new plan to reduce the general

morbidity of the country's population, has set as one of its goals
 
a 50% reduction in the incidence of gastro-intestinal, infectious,
 
and parasitic diseases by 1986, 
a figure which is compatible with the
 
above estimates.
 

Within the Benin Rural Water Supply and Sanitation Project, the U.S.
 
and Benin Governments propose to provide some 250 villages in northern
 
Benin with permanent, safe water sources (see detailed project

description in Project Paper). 
 This activity will be synchronized
 
with a public health and village sanitation program designed to fully

exploit the potential health benefits of 
a safe water supply system

by aiming ac 
strategic points in the cycle of infection. The primary

objective of such a program will be to promote the villagers' under­
standing of the interrelationship of various factors and practices

such as exposed excreta and garbage, water pollution and personal

hygiene on their own health, and thus create a felt need and demand

for sanitation services. 
 It will above all encourage village initiative
 
and self-reliance in accordance with Ministry of Health objectives.
 

The overall objective of the project is to strengthen the infrastructure
 
and technical capabilities of the Beninese Government and to leave it with
 
enough trained and experienced personnel to be able to carry out similar
 
development programs in the future with minimal outside aid. 
 These
 

4 lbid. 
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TABLE # 2 

Project Director (Hydraulics)
 
USAID Project Manager
 

Health/Sanitation Assistant
 

A
 
DPS 	 USAID Technical DPE
 

Assistant
 

Provincial 	Rep Provincial Rep 
 Animatrice
 
Education Santd 
 Gdnie Sanitaire 
 Supervisors
 

Agents Peace Corps 
 Animatrices 
 ConseiIlers
 
Sanitaires 
 Volunteers 
 Rurales 
 Pedagogiques
 

UVS Animateures 
 UVS Matronnes 	 Dispensaire/ 
 Teachers
 
Maternitd Staff
 

Villagers 
 Pupil s
 

ORGANIZATIONAL PIAN 

HEALTH EDUCATION AND VILLAGE SANITATION PROGRAM
 

(BENIN RURAL WATER SUPPLY AND SANITATION PROJECT)
 



objectives apply equally to each component of the project. 
To
 
accomplish these objectives the health education and sanitation
 
component proposes to work to the greatest extent possible through

existing and/or planned gc-ernme-t institutions (public schools,
 
health centers) and to use to the greatest extent possible Beninese
 
personnel (technicians, animatrices rurales, sanitation agents,
 
nurses, midwives, teachers, village health leaders) with technical
 
assistance provided by a USAID public health specialist and Peace
 
Corps Volunteers. The program further proposes to strengthen training

institutions, support pre- and in-service training of public health
 
and sanitation personnel, and assist in the creation and production

of teaching and training materials.
 

PROPOSED HEALTH EDUCATION/SANITATION PROGRAM
 

ORGANIZATION
 

The hierarchy of the Benin Government has a repetitive structure from
 
the presidential/inisterial level down to the village level, passing

through provinces, districts and communes, which will be closely

followed by the health education/sanitation activity. The structure
 
is designed to prcvide an optimum of supervision and back-stcpping
 
for those working in the field, and of coordination mechanisms for
 
the various activities at the provincial project direction level.
 
(See Table 2, Organizational Plan, of this report, and Table 6, Project

Organizational Chart, in Part V, Implementation Arrangements, of the
 
Project Paper.)
 

The following is a detailed examination of the current and/or projected

roles of the health education and village sanitation program personnel.

This is presented by administrative hierarchy.
 

National Level:
 

Directly under the Project Director provided by the Hydraulic Service
 
and the USAID Project Manager will be a Health/Sanitation Assistant
 
provided by the Ministry of Health. The Ministry of Health will have
 
the most important input into the health education/village sanitation
 
component of the project, but due LG the very recent reorganization

of the ministry and ensuing shifts in personnel, various roles and
 
inputs have yet to be clearly defined. From preliminary discussions
 
with Ministry officials, it has been possible to identify the follwing
 
subdivisions as having potential involvement in the project:
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-- 

-- 

-- 

Direction des Etudes et de la Planification
 
-- Direction de la Protection Sanitaire
 
-- Direction de la Sante Scolaire
 

Direction de l'Animation et de Recherche Operationelle,
du Recyclage et du Perfecionement 'ontinu 
Direction du Genie Sanitaire et de l'Assainissement 

-- Direction de l'Education pour la Sante 

The Ministry of Rural Development will be involved in the program

since it supports the animatrices rurales, and 
:o will the Ministry

of Education since much of the program will be implemented in the
 
schools.
 

Province Level:
 

Working at the provincial level will be the USAID health/sanitation

specialist, the Directeur Provincial de la Sante with the collaboration
 
of the provincial representatives of concerned Ministry of Health
 
divisions, especially Genie Sanitaire and Education pour la Sante,

the Directeur Provincial de l'Enseignement, and a supervisor for the
 
.animatrices specifically trained and assigned to the project by the

Benin Government. 
Their role will be to backstop field personnel,

coordinate the various activity components (latrine construction,

school health, village health, training), participate in the coordina­
tion of the various project activities, and effectuate inspection
 
tournees.
 

District Level:
 

District-level personnel, except for medical facilities staff, will

be mobile supervisors and trainers for commune and village health/

sanitation activities. They will include animatrices rurales, sanitation
 
agents, conseillers pedagogiques and Peace Corps volunteers. 
 In the

well-drilling and digging activities the animatrices and sanitation
 
agents will each have a Peace Corps volunteer counterpart. In the
 
spring captation activity the Peace Corps volunteer member of the
 
captation crew will also be counterpart to the animatrice and sanitation
 
agent assigned to that area. (For details on the spring and well
 
activities, see the Water Resource Development Technical Report.)
 

Sanitation Agents
 

The rural sanitation agents are new personnel which have been programmed

by the Direction du Genie Sanitaire. Thirty-six agents have already

been trained for urban work by Genie Sanitaire and 15 will be identified,

retrained for rural work and assigned to the project area. 
They will
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supervise latrine construction and provide technical assistance to

village construction crews, the sanitation member of the village

health unit, school directors and medical facilities staff.
 

Animatrices Rurales
 

The animatrices rurales already have a working program but since it
is part of the Ministry of Rural Development, it has a heavy agricul­
tural orientation, although the animatrices are trained in all aspects
of health education. 
The first group to be assigned tc the project
will be chosen from already working animatrices in the project area

and will receive in-service training for project purposes at Ouando.
 
The next group will be given special pre-service training along with
their regular training at Ouando. The animatrices rurales will train,
supervise and collaborate with the birth attendant member of the
 
village health unit and materniteidispensaire staff in matters of
public health education. 
 They will also provide on-the-spot training
and technical assistance to teachers in the execution of health
 
classes.
 

Conseillers Pedagogigues
 

The conseillers pedagogiques are already institutionalized teacher

supervisors. 
There are two to every district. Many have received
 
trairing for the Ministry of Education's health education program

and can be incorporated into the supervisory team without much extra

training. 
They are, however, extremely busy individuals and ought

not to be expected to take on many added responsibilities.
 

All supervisory personnel on the district level will be responsible

for coordinating the different activities through regularly scheduled
meetings. They will also be responsible as a team for organizing

recyclages for teachers, village health unit members, medical facilities
 
staff. 
All will require motorized transportation, probably mobylettes.
 

Commune and Village:
 

By 1980 the Benin Government intends to create 2,800 village health
units, each composed of one pharmacist, one birth attendant and one
 
first aid person. 
The members will be chosen by the villages and
trained by the government at the district level. 
 The emphasis of the

services to be provided by these health units 
is more on curative

than preventive medicine. The addition of a fourth member to the

village health units in project target villages is felt necessary.

This fourth member will be the "animateur pour l'hygiene" and will be

trained by the project at the district level. The trainers will be

sanitary agents, Peace Corps volunteers and medi-.al facilities staff.
 

- 149. ­

http:medi-.al


This animateur will be responsible for organizing and heading latrine
 
construction crews, controlling sanitary conditions in households,

latrines, market places and around the water sources. 
 She/he should
 
not be a policeman, but rather will try to rectify unhygienic

situations on a one-to-one basis 
or in grcup discussions. The animateur
 
will also be in charge of organizing sanitation activities for the

Saturday morning "campagnes de salubrite" or "construction nationale"
 
program. 
The animateur will be supervised and backstopped by the
 
sanitary agent, the Peace Corps volunteer, and the dispensary nurse.
 

The birth attendant member of the village health unit will also have
 
an important role in the program, for she will have the most contact
 
with the local women. 
After her primary training from the government,

she will be given additional training by the project in health education
 
and sanitation and will be able to give lessons to women on a formal
 
or informal basis. 
 She will have visual aids at her disposal in the

maternite. She will be supervised and backstopped by the animatrice
 
rurale, the Peace Corps health volunteer and the maternite staff.
 

The remaining members of the village health units (first aid; pharmacist)

will receive brief recyclages in environmental sanitation before the

actual start of the water resource activities and will be able to
 
disseminate information on preventive health measures on a day-to-day

basis in their villages.
 

Primary Schools:
 

Health education classes have been mandatory for several years. 
 Peace

Corps volunteers were very active in this program, giving teaching

demonstrations, observing classes, providing technical information,

holding seminars, and in some instances helping to improve the school

environment by constiucting latrines, wells and cisterns with U.S.

Embassy Self-Help funds, and helping to organize pupil-run Comit'rs de

Sante. 
As a result of this program, many teachers, school directors
 
and Ministry of Education authorities are well-versed in primary school
 
health education. 
In the project area the school program will essentially

be the same as the ont established by the Ministry of Education.
 
Teachers will be provided with more teaching aids to dispense health

classes on a regular basis. They will participate in a seminar at the
 
beginning of each school year and will receive on-the-job guidance and

training. School 
lirectors, with the help of the conseillers pedagogiques,

animatrices and '.alth Peace Corps volunteers, vill be expected to set
 
up a Comite de Sante in their schools. They also will be e,,.,ected to
 
involve the PTA (Associatic-n des Parents d'Eleves) in school health

and sanitation activities, especially latrine construction, as much
 
as 
possible, thus establishing a channel of communication between the
 

- 150.­



school and the village. It is hoped that the president of the PTA

will in turn involve the Comite de Sante leaders in village sanitation

activities. 
Teachers are reassigned fairly frequently. Hopefully,

the ones trained in health education and sanitation will continue to
 
work and train others in their new schools.
 

One point which can't be stressed enough is that at any point in the
project, local non-health authorities must be kept informed of activities

in their area of jurisdiction. Construction activities, tournees, and

semiuars cannot be effectuated without their knowledge, approval and
ccoperation. These authorities will include the Chef de District, the
Responsable du Developement Rural (RDR), the Responsable du District

de la Division de l'Enseignement (RDDE), mayors, village delegates and
 
village council members.
 

The effectiveness of the water supply and sanitation project will
depend to a great extent on the close coordination of the well drilling

and spring captation activities with the health education/village

sanitation activities. At the piovincial project direction level,
activity directors will be expected to meet for formal coordination

of activities on a quarterly basis. 
These meetings will coincide with

the preparation of quarterly reports to the Project Director.
 

PROJECT IMPLEMENTATION
 

For project implementation purposes a distinction is being made between
 
the sensitization phase and long-term health activities, though these
 
are not mutually exclusive.
 

The sensitization plan for the villages receiving drilled wells must

be highly organized in advance since itwill require synchronization

with the high-paced drilling schedule. 
 Supervisory personnel (animatrices,

sanitary agents and Peace Corps volunteers) should be trained, on-site
and working before the project activities get underway, perhaps

concentrati,-g their efforts in the schools where the health education
 
program will follow the regular school year (February - December).
 

Approximately three months before the scheduled arrival of the drilling

crews, the district authorities will be contacted and a two-day meeting
set up to verify and finalize the site selections of the wells. Two

Health/Sanitation teams will make explanatory visits to target villages

where they will discuss briefly the principles of disease transmission,

environme.1tal sanitation, the project program, and village participation

requirements. 
These meetings will be held with key villagers such as
the village delegate, men's and women's council members, teachers and
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village people selected for pump maintenance training. The sensitization
 
team loill include HealLh/Sanitation and Hydraulics representatives,
 
animatrice supervisors, animatrice rurales, sanitation agents, Peace
 
Corps volunteers, agricultural extension workers. After the team visit
 
and before drilling activities, all training and recyclages will take
 
place. The animateur d'hygiene members of the village health units
 
will be selected and trained at the district level by the district
 
supervisory personnel. 
 The village health unit birth attendants and
 
medical facilities staff will be given recyclages in prevention and
 
hygiene. 
Teaching and training materials should be in possession of
 
the district trainers (animatrices, sanitary agents, Peace Corp3 volunteer
 
counterparts). Around the scheduled drilling date, latrine sites Vill
 
have been chosen, the type of appropriate technology latrine to be built

decided upon, and latrine construction crews coordinated and ready to
 
start. 
As soon as possible after the installation of the drilled wells,
 
a follow-up visit will be made by Health/Sanitation and Hydraulics
 
representatives to the target villages.
 

For the wide-diameter dug well activity, the process will essentially

be the same, only the pace will be less accelerated due to the nature
 
of the activity. The same 
careful planning will, of course, be necessary.
 

Since the spring captation teams will be on one site for as long as

six months, the concurrent health and sanitation activities will have
 
a slightly different aspect. The sensitization team visit will take
 
place at around the same time the captation team arrives. During the
 
first two months of the captation activities, trining and recyclages

will be done, and latrine construction will start as soon as crews are
 
organized. The two volunteers assigned to each spring captation crew
 
will also be trained in environmental sanitation and health education
 
and will serve as counterparts to the sanitary agents and animatrices
 
rurales. (For water resource development schedules, see the Hydrogeological

Technical Report and the Implementation Schedule in the PP.)
 

The strategy for long-term health and sanitation activities in villages

will be developed by the village health units and the villagers themselves,

teachers, medical facilities staff and political authorities, with
 
technical guidance supplied by the sanitary agents, animatrices rurales,

Peace Corps volunteers and conseillers pedagogiques. Included in this
 
strategy will be the choice of latrines best suited for the village.

A latrine which serves the purpose of breaking up the cycle of disease
 
transmission is a simple thing: 
A pit dug to a level which won't
 
contaminate afquifers, a cleanable "dalle" made of concrete with a
 
cover for the hole, and a superstructure. It will be up to the villagers

and sanitation agents to decide how many holes, how deep the pit, what

materials to use for the superstructure. If local material is used to
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construct reasonably solid dwellings, it can serve equally well to
 
build latrine superstructures.
 

Ongoing health classes will be expected in schools, dispensaries and
 
maternites. 
 The schools will begin health classes on an academic year
 
schedule if possible, otherwise as soon as the teachers have participated
 
in a training seminar. School latrine construction and comites de
 
saute activities will be organized by the school director, PTA,

animatrices and sanitation agents, and continued throughout the school
 
year. Health classes will also be held at the dispensaries and
 
maternites during group consultation hours. The staff will be assisted
 
in this by the animatrices, sanitation agents and Peace Corps volunteers.
 

TRAINING ACTIVITIES
 

The following people involved in the proposed health education/sanitation
 
program will require pre-service and/or in-service training:
 

--animatrices rurales
 
--agents sanitaires
 
--school teachers
 
--Peace Corps volunteers
 
--dispensaire staff
 
--maternite staff
 
--village health unit members
 

Animatrices Rurales
 

The animatrices are currently trained at the Ouando Center for
 
Horticultural and Nutritional Training outside Porto Novo. 
The program
 
runs from September to June and covers all aspects of health education
 
with an emphasis on nutrition. Ouando has agreed to train the 15
 
animatrices required for the program with the project supporting the
 
costs. The first group of five required for the first year of the
 
project will be recruited from animatrices already working in the
 
project area. They will be given a two-week recyclage at Ouando in
 
health education, school health classes and environmental sanitation,

and reassigned to project target districts. The next two groups of
 
five will be recruited from the target population and trained by Ouando
 
according to project specifications. Ouando will also train two
 
animatrice supervisors to work one each at the province level, and
 
will provide one-week training sessions for the Peace Corps counter­
parts to the animatrices.
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Sanitation Agents
 

Eight per year for two years will be identified from a group of 36
 
urban sanitation agents already working in Benin. 
The project will
 
retrain these 16 for rural sanitation work at the WHO Training Center
 
in Lome, Togo. The program is 10 weeks long and held four times a
 
year. The project will send two people per session for two years.

Upon return they will imrediately be assigned to project target districts
 
according to the implementation schedule.
 

An alternative to the Lome WHO Center for the training of sanitation
 
agents is the proposed multi-purpose training center in Parakou.
 
Should this center be operational at the time that project training

needs arise, it will be preferable to use these facilities than to
 
send people outside the country.
 

Teachers
 

Teachers in target area schools will participate in a one-week seminar
 
in technical and pedagogical aspects of health education with a focus
 
on water and hygiene related disease# These seminars will be held at
 
the beginning of each school year. 
 It should be remembered that health
 
classes are obligatory in Benin and teachers may have had some previous

training. Animatrices, conseillers pedagogiques and Peace Corps

volunteers will provide guidance to teachers on a routine basis.
 

Peace Corps Volunteers
 

The training of Peace Corps volunteers will be supported by Peace
 
Corps but should have collaboration from the project for their technical
 
training. As much as possible, the volunteers should be trained at
 
the same facilities as their counterparts, or at least receive the same
 
training in substance. They should finish training with a clear
 
understanding of the project's purpose and goals, and of their own
role in accomplishing these.
 

Dispensaire and Maternite Staff
 

There are approximately 90 infirmiers currently working in the two
 
northern provinces who have received environmental sanitation training

but aren't actively using it. These people can be identified to
 
receive a brief recyclage for project purposes given by the sanitary

agent, animatrice and Peace Corps volunteer. The recyclage will be
 
longer (I week) if the infirmiers in the target areas have not had
 
the prior training.
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The maternite staff will receive a recyclage in public health
 
education methods to enable them to dispense classes geared to the
 
women who attend consultations. A core of midwives and auxiliary

maternity personnel has already benefited from the USAID/U Cal.
 
Santa Cruz MCH Extension Project training program and is qualified
 
to train others in health education methodologies. The participation

of these persons in the project training activities would be highly

desirable.
 

The recyclages will take place at the district level before water
 
resource development activities start, and will be organized by the
 
district supervisory personnel of the project.
 

Village Health Unit Members
 

The Benin Government plans on training the first aid person, pharmacist

and birth attendant at local medical facilities. The fourth member
 
(animateur d'hygiene) needed for the unit in project target villages

will be trained by the project at the district level in basic disease
 
transmission and prevention and environmental sanitation. The district
 
supervisory personnel will organize and execute the training of the
 
animateurs.
 

The birth attendanta of the units in target villages will receive a
 
short recyclage in disease transmission and prevention, and hygiene,

in order to teach the women they come in contact with.
 

The first aid and pharmacist members of the units will participate in
 

recyclages.
 

In-Service Training
 

Will be received by the animatrices, agents sanitaires and Peace Corps

volunteer counterparts together once a year for a week. 
This training

will be held in Parakou for personnel from both provinces and will be

organized and executed by the Health Education Specialist and appropriate

technicians and trainers. 
Peace Corps has a budget for in-service
 
training and would be expected to provide personnel and/or material
 
input.
 

The Direction de l'Education pour la Sante has a projected program

for seminars in health education to be held at all levels (national,

provincial, district and village) over the next few years. 
Care
 
should be taken to coordinate project training activities as much as
 
possible with these seminars.
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TRAINING AND TEACHING MATERIALS 

Training and teaching materials will be made available to the
 
animatrice;, sanitary agents, Peace Corps volunteer counterparts,
 

teachers, dispensary and maternity staff, and village health unit
 
member3. A variety of such material hr, already been developed for
 
Benin and Togo. Project and government leaders will review it and
 
select the appropriate materials for reproduction for project use.
 

Materials already available:
 

-- A complete set of health education lesson plans for use by 
primary school teachers developed by Peace Corps volunteers 

-- A complete set of visual aids to accompany these lesson plans 
developed by Peace Corps volunteers 

-- Visual aids on environmental and food hygiene, latrines, 
disease transmission developed by Ouando for use by the 
animatrices rurales 

--	 Health education visual aids developed by Peace Corps volunteers 
in Togo available in Benin 

--	 "Coneils dc Sante a la Famille Africaine" - book of lesson 
plans for use by maternite personnel developed by Peace 
Corps volunteers in To& available in Benin 

--	 "Causeries" dealing with all aspects of public health education 
deeloped by the U. of Cal. Santa Cruz MCH Project available 
on stencil from the Cotonou MCH Center 

--	 Four short health films at the American Cultural Center and 
some at the French Cultural Center 

--	 Health education booklet in Bariba developed by Dr. Agboton 
Yves, Directeur de l'Education pour la Sante, Ministry of 
Health 

--	 Four projected health films, two by Togo, two by Benin 

Projected funds for teaching and training materials should be used
 
mostly for editing and reproducing existing materials in sufficient
 
quantity. The possibility of translating manuals into northern
 
languages such as Dendi and Bariba should be explored since the literacy
 
program has been very successful in the Borgou.
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EVALUATION AND RECORDS 

One of the purposes of the health educ.ation and village sanitation
 
program will be to develop and implement an adequate system for
 
evaluating the different aspects of this program. 
An important

evaluation required will be on the acceptance and use of latrines in
 
areas receiving public health education and improved water supplies
 
as compared to those which aren't.
 

Another purpose will be to train field personnel in the use of
 
standardized health records. 
 Where a system of standardized records
 
is already in use, it can be expanded by the project. Systems for

keeping standardized records should be developed as 
needed for aspects

of the health/sanitation program where no such system exists. 
Field
 
personnel will be expected to have considerable input into the
 
development of these. Ideally, standardized records systems developed

by and for the project should be useful not only for the life of the
 
project but for any continuation and expansion of the program under­
taken afterwards by the GPRB.
 

It should be noted that the USAID/U. Cal. Santa Cruz MCH extension
 
project has developed a system of standardized record keeping which
 
the Ministry of Health is considering adopting for all its MCH
 
programs.
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PERSONS CONTACTED IN THE PEOPLE'S REPUBLIC OF BENIN 

M. HOUETO Damien, Ingenieur Sanitaire, Director, Genie Sanitaire,
 
MOH Cotonou
 

M. SOSSAVI Louis, Inspecteur Sanitaire, Genie Sanitaire, MOH Cotonou
 

Dr. AKINOCHO Emmanuel ) Co-Directors, Etudes et Planification, MOH Cotonou 
ime. BEHANZIN Estelle ) 

Dr. AUBENAS Gabriel, Director, Protection Sanitaire, MOH Cotonou
 

Dr. AGBOTON Yves, Director, Education pour la Sante, MOH Cotonou
 

Dr. SILOU Jean Francois, Director, WHO/Benin, Cotonou
 

M. AHOUANSOU, Director of Horticulture, Ouando Training and Research
 
Center, Ouando 

Mme. d'ALMEIDA, Directrice, Ecole des Animatrices Rurales, Ouando
 

M. ADOSSOU Michel, School Director and Conseiller Pedagogique for Come
 
District
 

Mr. Richard BILHENIER, Director, Peace Corps/Benin, Cotonou
 

Dr. Paul WILSON, Medical Director/Field Coordinator, U. of Cal. Santa
 
Cruz MCH Project, Cotonou 

Hr. Herbert WOODS, AID Affairs Officer, Cotonou 

FURTHER POSSIBLE CONTACTS 

Dr. ADJOLOHOUN Christophe, Director, Animation et Recherche Operationelle,

Recyclage et Perfectionnement Continu, MOH Cotonou
 

Dr. SANOUSSI Hamidou, Director, Sarte Scolaire, MOH Cotonou
 

Dr. RADJI, Ministry of Education, Porto Novo (Started school health program)
 

Mime. Renee LABROUCHE, Teacher, Institut National de Formation et de 
Rech'arches pour l'Enseignement, B. P. 200, Porto Novo (has worked with 
health V.A.s) 

Mme. ASSIATA Nassirou, Responsable Nationale des Animatrices Rurales,
 
CARDER, Division of Economie Familiale, Cotonou
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ANNE( TWELVE 

Administrative Analysis
 

The hydraulic service (Direction Hydraulique) will be in charge of
 
project implementation and coordination. 
This service will establish
 
coordinating and cooperating linkages with several other governmental

institutions namely, the Beninese Bureau of Mines, Topographical
 
service, Sanitary Engineering and Public Health Education divisions of
 
the Ministry of Public Health. 
These linkages must be established at
 
both the nati. .l and provincial levels to ensure adequate implementation
 
coordination.
 

Benin's hydraulic service was established in 1967 and charged with the 
responsibility of developing water resources, researching these resource
 
and the production/utilization of energy resources. 
At the time of its
 
creation it was the policy making body of the government directing both
 
urban and rural water and electricity distribution systems. In 1972
 
Benin created a parastatal organization to take over responsibility of
 
these distribution systems in urban areas. 
 This transfer of responsi­
bilities from the Hydraulic Service removed the bulk of its program out
 
of its authority along with a considerable part of the service's upper

level managerial and technical staff. The transfer created a very healthy

parastatal organization but left the hydraulic service in a void. 
The
 
hydraulic service is currently responsible for water supplies in rural
 
areas where water users cannot be expected to fully capitalize the
 
operations. With the parastatal organization fully operational and on
 
sound managerial and financial footing, the GPRB is concentrating on
 
revitalizing the hydraulic service and strengthening it to the point
 
where it can undertake its mandate.
 

The "Direction Hydraulique" (DH) is located within the Ministry of

Equipment (roughly equivalent to a Public Works Ministry) with several
 
other public services and par'astatal agencies (see figure 1). Some
 
consideration is currently being given to the creation of a parastacal
 
agency within the Ministry of Equipment in charge of drilling small
 
diameter wells. If such reorganization takes place, the hydraulic

service would retain policy-making, research and planning responsibilities.

Such a reorganization of the Hydraulics Service would not jeopardize this
 
project's operations nor the attainment of the project's objects.
 

The hydraulic service contains a direction responsible for policy matters,

budget allocations and general ,,upervision of the s-.rvice's operations,

both programmatic and administrative. The Director of DH is an
 
electrical engineer trained in Canada who has held this post since 1975.
 
The major responsibilities of the office are administrative and managerial

rather than strictly technical. Incumbents of this office represent the
 
GPRB on several regional councils concerning water resources in West
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Africa, notably River Niger Commission and CIE{. Attached to the
 
Direction of DH are the warehouse, the accounting, secretarial, graphics

and library offices which provide services for the entire organization.
Located in close physical proximity to the Direction of DH and attached
 
to that office are three technical offices which provide technical inputs
into the Direction's decision-making process and supervise and backstop
field operations. Also answering directly to the Direction of the

ydraulics service are the four regional field offices (see organizational

chart - figure 2). The Direction of the Hydraulic service is momentarily
headquartered in Cotonou while physical facilities are being constructed
 
for a new Direction 200 kms north of Cotonou at Dp.ssa Zcame. 
This new

location is more centrally located for the country at large and was made 
to improve the accessibility of the service to its target population. 

The three technical "arrondissements" provide technical input to the 
Direction of the Hydraulic service and are responsible for the implementa­
tion of projects falling within their technical domaine as described below.
 
The technical division (arrondissement) attached to the Direction of the
 
Hydraulic service are specialized by technical function and tend to be
managed by well trained young engineers lacking in-depth field experience.

These engineers average about 4 years experience in quasi-administrative

positions. 
 The regional division heads tend to be exactly opposite, in

that they have less formal training but considerably more field experience.
 

"Arrondissement" of tfydraulics: This office by statute 4s responsible
for the installation and maintenance waterof rural distribution systems.

The office is headed by a Swiss-trained rural engineer. This engineer

is responsible 
 for overseeing the four sections of the "arrondissement".
 

(a) Garage and vehicle fleet of about 15 vehicles. Personnel

includes 1 chief mechanic, 1 welder, 4-5 mechanics and several 
welder's
 
aides.
 

(b) Water distribution systems: 
 This dection designs, implements

and maintains water distribution systems such as those financed by

AID Loan No. 680-H-CO2. The section has several plumbers, masons, and
 
carpenters plus unskilled workers (ditch diggers).
 

(c) Pumps: This section is responsible for the installation enc. 
maintenance of various models of pumps which the DH is using. 
 Personnel
 
includes several pump repairmen, a plumber and helpers. This section
 
also maintains a separate warehouse for pump parts and specialized
 
equipment for their repair and maintenance. 
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(d) Water Chemical Control Laboratory: The lab section
 
analyzes water samples of the major public water works before they
 
are put into ol-eration. The analysis performed determines the chemical
 
content of the water but not the bacteriological aspects of the water.,
 
At times, bacteriological analyses are performed on water samples, but
 
by the Cotonou Hospital,which has the necessary equipment. The
 
laboratory is staffed by a chemist and two assistants.
 

"Arrondissement" of Hydrology: This office is responsible for the execu­
tion of all projects and studies relative to surface water development.
 
The office evaluates various surface water resources, and studies dam
 
sites which have a potential interest for agricultural production,

generation of electrical enerar or human consumption. Much of this
 
office's activities are studying stream flows of the major rivers in
 
'Benin, The office is headed by a hydraulics engineer assisted by a
 
bydraulics technician. A third person is responsible for managing
 
and supervising the data collecticn network for the surface water/stream
 
flow studies. About 40 observers are hired on a part-time basis.
 

"Arrondissement" of Wydrogeology: 
 The office is in charge of all projects

and studies dealing Trith the exploration and evaluation of groundwater.
 
At present the position of chief of the "Arrondissement" is vacant. The
 
rural engineer in ch&rge of the !Hydraulic "Arrondissement" acts as head
 
of the hydrogeology division a, wlell. This hydrogeology "arrondissement"
 
executes test drilling operations for corstruction sites, well sites and
 
dam sites and currently is using a Craelius AB 50 rig that was brought
 
into the country as part of a FED well construction project in the mid­
196 0s. Personnel of this "arrondissement" include two drill rig
 
operators and several assistants.
 

In addition to the three technical "arrondisse.ments" the DH maintains
 
four regional offices. These regional offices are an eyxtension of the
 
Director's office in geographical zones. Each of these four sub­
divisions has a subdivision chief, small secretarial staff and well
 
digging crews which dig, repair and deepen wells.
 

1. The Southern subdivision is headed by a Belgian-trained

Public Works engineer and covers thi three southerrmost provinces.
 
The office has four well digging crews.
 

2. The Zou Subdivision is headed by a technical agent (less

formal training than an engineer but more in-service experience) and
 
has three well digging crews.
 

3. T7he Borgou Subdivision is headed by a technical agent and
 
has three well digging crews each of which has about five to 
seven
 
parsons. The Borgou subdivision also has the equipment necessary to
 
clean and maintain large diameter open wells but because of the
 
limited budget has not pursued this important aztivity.
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4. The Atacora subdivision iF headed by a technical agent and
 
normally has a 
single well drilling craw. At present, given the limited
possibilities of digging wells in the Atacor& province because of the
geological formations, this we.ll digging crew has been attached to one

of the other regional subdivisions. The Atacora oubdivision 
 is

located in Djougou while the Administrative seat of th'j province is
 
located presently in Natitingou. 

The DH is one of the technical services in t e Ministry of Equipment
(see Fig. 1). The Minister's cabinet which functions as the policy

making body for the Ministry is formed by the Minister, the Director

General, the Direction of Planning and Studies and 
 the Direction of

Financial and Administrative Affairs. Implementation 
 responsibilities
 
are given to the technical services of the Ministry. 
 At the policy
making level, the Minister's principal council is the direction of 
Planning and Studies which contains a director and a person who re­
presents each of the technical services of the Ministry. This
representative with the director of the technical division,counsels
 
the Minister on matters regarding the plans, projects and programs

of the technical service they represent. These representatives of the
various technical services grouped together in the plannini and studies

division are for the most paxt very competent technicians with
 
considerable administrative experience. The 
 DH is ably represented

in the Planning end Studies group by a hydraulic engineer of consider­
able experience both in the 
DH and in the SBEE. 

The Direction of Financial and Administrative Affairs coordinates
budget preparation and subission, defends the Ministry's budget before
the Ministry of Finance and supervises the expenditures made by each of

the technical services of the Ministry. This also handles
group routine 
personnel actions.
 

Current leadership within the DH is stable and in the past has tended 
to come up through the ranks. Normally a person is assigned as chief ofthe technical arrrondissemEnts, progresses to one of the regional sub­
divisions and then to the position of director. However, there is samedoubt whether such advancement patterns are still valid, and isit felt
that were the leadership to change in the near future the new director 
would be transferred in from outside the service itself. It appears to
be an informal requirement that the director of DH have an engineering
degree. 

Policy recommendaticns concerning the technical aspects of water resource 
development is normally drafted by the Director of the Hydraulic service
in conjunction with the Direction of Planning and Studies and is approved

by the Minister. 
For problems have an impact on several ministries,
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nterministerial meeting are frequently called.interministerial Considerablecoordination is eyidentthe Hydraulic service. Decision making 
in the daily affairs of

times Slow but at tie policy level ismost generally atwell thoughtouta decision is madew. and discussed beforeImplementation of policy-makingto the technical service level and is decentralized 
The also withinservice does the Hydraulic service.a rather encumberedhave 

financial managementfor certain operational funds held in common for the Ministry. 
system 

The Hydraulic service presently has afull-time. 
 staff of 177 people employedIn additiot, at work sites, they often hire local
unskilled labor on a short term basis. 
 Of this total, 10 Persons can be
considered professional technicians, possessing considerable experienceand/or speialized training outside of Benin.engineers, one is Four of these 10 are
WEPIral sclhols 

a chemist and five are technical agents trained inestablished
llmcsbicians of Francophne West Africa. 


to fulfill training needs of hydrological 
were trained either at Bamako or Ouagadougou. 

Most of these technical agents
an average length of service of four years while 

The four engineers have 
average the technical15 years with the Hydraulic service agents

or its predecessor agency.An additional 25 employees of the Hydraulic servicehaving semi-professional can be consideredskills such asdraftsmen, accountants,surveyors, welders, office managers,mechanics and drillers.personnel The remainingare semi-skilled or un-skilled.
 
ProfesRio-nP 
 employees tend to be stableis no evidence in their positionsof a rapid turnover and thereservice. of personnel within theIt is noted, however, Hydraulicthat there is a considerable differencein the salary scales of employees of the 1ydraulic servicetrained personnel employed by and similarlyone of the state owned companies.Salaries in these latter are often considerably higher than persons
employed in the various ministries of the government.and hiring procedures are controlled Since recruitmentfor both the parastatal organizatinsand the government bureaucracies, personnel transfers between the twoinfrequent and only taken with approval of the concerned ministries. 

are 
Ithas been noted, however, that new university graduates who were not
trained for a specific position, usually try to gain employment firstone of the parastatal agencies. at
 

In 
sum, the Beninese officials in charge of village water supply develop.
ment are limited in number, but commetent technicians, able administrators
realistic in their approaches to problems and, most importantly, highly
motivated in regards to being responsive to the needs of the rural poor.
They are acustomed to working under severeshown considerable aptitude in maintaining and repairing the equipment
 

budgetary constraints and havethey have available. 
 In general they have shoirm
institutional, financial and managerial requirements of a nationwide
 
an awareness of the
 

village water supply program and are close to finding a suitable 
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arrangement to assure the Hydraulic service has an adequate financial 
and management base necessary to launch such program. Thesea same
 
governmental officials are actively soliciting coordinated donor
 
assistance and are keenly interested in developing a nationwide
 
village water supply program with reprzsentaties of interested inter­
national &onors.
 

The design team was informed of a planned restructuring of the Beninese 
Health Ministry and as a result did not attempt an analysis of the 
I.nistry. Si-nce the departure cDf the design team, the Ministr- has 
indeed been re'wganized. Both the Sanitaticn and Public Heal.,i 
Education servi. 'C3 were subdivisions of a "Direction" before the 
reorgani7ttion. Now each of these services form a "Direction" 
themselves. It is also interesting to not-
 that in the process of
 
reorganization the smaller "Directions" dealing with preventive health 
have drafted long term plane and programs which are being used to
allocate manpower, physical and financial resources. Both of the 
services with which the project proposes tc work have complete-K and 
submitted long term plans and programs for their service to the Health 
Minister. Further informatior on proposed organization, manpower le,-els 
and program responsibilities are contained az an annex the Fry aith/to 

Sanitation Rcport.
 

The immediate problems facing both the Public Health Education service 
and the Sanitation Service is lack of trained mannower. The Public 
Health Education service hi, more professiona' personnel r-ailable for 
the purpose. of this project but their p-,irt training may .ot be 
specificall, what is required by this pioject. A large percentage

of the implementation staff of the Public Health Education service has 
been trained by the University of Santa Cruz. This university
trained health L,.ainers but mostly with t!ae maternal and child health 
care field. Some pcrtions of their training program could be applicable
for training health trainers within th .s project as well. 

The sanitation service has recently been upgraded from a sintzl sub­
division to a full "direction". As a "direction", its position is 
considerably strengthened in regards to budget and manpower allocations 
within the ministry. As a subdivision, t-e service employed about 
thirty people. The upper-level management of the service was provided 
by two individuals a and male ­- sanitary engineer a nurse turned­
sanitarian. The sanitary engineer also holds a degree in civil 
engineering from a Canadian university. As a consequence, most of his
 
time is spent in preparing building planz for the Health Ministry or 
inspecting buildings for the GRPB. The trained sanitarian who acts 
as the assistant to the sanitary engineer is in charge of all on-going 
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sanitation programs, inspection of foodstuffs entering Benin's ports 
or airports, and inspections of facilities processing or handling
beverages and foodstuffs. Le existing sanitarian also devotes part
of his time to teaching nurses environmental sanitation. The existing
sanitation programs are limited primarily to urban areas firstlybecause
sanitation conditions are aggravated by population concentrations and 
secondly, because providing these services to urban areas gains revenues 
for the sanitation department. However, in the pat two years, an 
experimental school sanitation program has been carried out in several 
large -Zouthern schools. The renaining personnel of the sanitation sub­
division are for the most part garbage and solid waste collectors,
 
p4ople operating tank trucks to dispose of excreta,and food inspectors.
Other trained sanitarians do exist in-country but because of the low 
priority attached to sanitation programs have been assigned to work in
 
administrative or curative health positions. Part of the reorganization

of Lhe Health Ministry will regroup these few trained technicians in the 
Direction of Sanitary Engineering and Sanitation. A detailed description
of the responsibilities of this new "direction", its organization and 
manpower plan is contained as an appendix to the Health and Sanitation 
report. 
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AMEX 

JUSTIFICATION FOR WAIVERS FOR PROJECT PROCUREMENT 

a. Pumps 

Amount: $250,000
 

Requested Waiver: Proprietary Procurement
 

Justification: The project will drill and equip the 225 wells with a
 
pump for drawing water. A successful pump is critical (particularly
 
for the drilled wells) if villagers are to be able to take advantage of
 
the improved water supply provided by the new wells. Any piece of
 
equipment with moving parts will eventually break down if proper main­
tenance is not undertaken. It is precisely on the issue of pump main­
tenance that a proprietary source waiver is justifiable.
 

It is recommended that the Moyno hand pump for rural water systems be
 
used exclusively as the project pump. The Moyno pump is manufactured
 
by Robbins and Myers, Inc. of Springfield, Ohio. The 1979 cost per
 
pump is estimated at $550 (including discharge head and gear box, 2
 
stage stator-rotor assembly, pipe, and shaft with bearing). Pumps at
 
this price, adjusted to 15 percent sparc parts, transportation
4nclude 


from the United States (50 percent) procurement agency commission (7
 
percent) and 10 percent inflation compounded annually which gives a
 
total of $290,000.
 

The down the hole stator-rotor assembly of the Moyno pump has no valves,
 
gasket, or leathers to wear out, thus greatly reducing the necessity of
 
pulling the pump for maintenance or repair. The rotor has been constructed
 
from a high grade stainless steel and is chrome-plated for protection
 
against any abrasive materials. The stator is constructed with a heavy
 
duty high grade steel outer shell and with an interior of specially
 
compounded rubber, molded to form the helical design for constant use
 
when submersed in water. The stator is suspended in the well to a deptn
 
which puts the suction hand below the expected pumping water level on 10
 
ft. lengths of 1 1/4" galv. pipe. The rotor is suspended on 7/16" solid
 
steel drive shaft with a centralizer bearing each 3.0 ft. The upper end of
 
the drive shaft is supported by two tapered roller bearings to assure
 
proper positioning at all times of the rotor within the stator and to
 
insure non-binding while in operation.
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Above the support bearing, a 20 tooth beveled gear is positively

attached to the rotor drive shaft. 
 This gear is driven by a 40
 
tooth beveled gear mounted on a drive shaft at right angles to the
stator shaft. 
 The shaft which has the 40 tooth gear is mounted by

use of two tapered roller bearings, one for each end, mounted in 
a
 
steel casting for support. Both gears are packed in homogenized hi­
temp. grease. Two operating handles 1 ft. long are mounted 1800 from

each other, one on each end of the shaft. 
 This gear box arrangement

is known as a right angle gear box. It uses the same principle,

except on a smaller scale, that has been used successfully on larger

supply wells for municipal, industrial and irrigation application for
 
over 85 years.
 

Other pumps
 

Over 12 standard reciprocating pumps were studied by use of available
 
reports and literature along with actual field observation of most of
 
the 12 types utilized in Upper Volta and Ghana.
 

The names of the reciprocating pumps considered were Monarch, Sholapur,

ABI, Godwin, UST, Thysen, Monitor, Beatty, Dempster, AID/Battelle,
 
Lucky, Uganda, anu the Briaa.
 

The AID/Battelle rcciprocating hand pump designed through an AIL grant
to the Battelle Research Laboratory, Columbus, Ohio, received special

consideration for this project. 
 The Battelle pump design is satisfactory

for pumping from water levels of moderate depths and was first designed

for use in Central America where these conditions exist.
 

However, it is anticipated that in the northern region of the project

pumping water levels will exceed 140 ft. which exceeds the design

capability of the AID/Battelle pump. Certainly there will be areas

with moderate pumping water levels, but use of the two or more project

pumps is not a recommended procedure. Standardization enables all train­
ing programs to be more effective while repair parts stocked are kept
 
to a minimum.
 

All the above pumps require pulling the pumps cylinder completely out
 
of the well for changing the plunger bucket leathers or for repair of

the check valves. 
 This must be done on a regular schedule of 6 to 12
 
months to keep the pump in operation. All the down the hole cylinder

and plur'er parts are known to break without previous indications
 
because 
 the strain and stressing caused from the reciprocating

motion -1,Ich is necessary for their operation.
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The above grade handle and attached parts are also subject to the
 
same strain and stressing plus the friction at all pivot points and
 
are subject to many failures. 
A lot of the above grade assembly

designs have bean greatly improved, but even the best, which appears

to be the Monarch, still has trouble with broken fulcrum castings and
 
handles.
 

b. Mopedsand Motorcycles
 

Amount: $25,000 (19 mopeds, 8 motorcycles)
 

Requested Source/Origin: Code 899
 

Justification: 
 The project will provide women extension agents,

sanitarians and Peace Corps volunteers with 12 mopeds and 8 
motor­
cyles to enable them to undertake a village health education program

throughout the project area. Road conditions are such that during

parts of the year much of the project area is inaccessible for four­
wheeled vehicles. 
 On the other hand, the distances these extension
 
agents (animatrices, sanitarians, PVC's alike) must travel are such

that bicycles are inadequate, Hence, the project has budgeted

mopeds and motorcyles. 
 Mopeds (generally of French manufacture) and
 
motor cycles (generally of Japanese manufacture) are among the major

means of transportation in Benin. 
Both are found throughout the
 
country, including the remote villages included in the project area.

The success of the village health educaLion program is dependent upon

the ability of the animatrices, sanitarians, and PCV's to get around
frequently in the project area. 
 The request for Code 899 is based on
 
the long time familiarity with these mopeds and trail bikes in Benin

and upon the crucial ability to maintain these bikes in the bush. 
No

American mopeds of 125 cc trail bike manufacturer (if they exist even)

has ever been represented or sold bikes in Benin.
 

c. Spare Parts for Rig and Vehicles
 

Amount: $50,000
 

Requested Source/Origin: Code 941/899
 

Justification: The Community Development Fund of the United Nations

(UNCDF) will contribute 1.5 million dollars for drilling equipment

and vehicles which may not be of U.S. origin. 
It will be necessary

to purchase the spare parts from the same source/origin. This holds
 
true for the portion of spare parts that the AID project is financing

for the above equipment and vehicles.
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d. Aerial Photo Interpretation
 

Amount: $15,000
 

Request Waiver: Proprietary Procurement from Code 935
 

Justification: Before beginning a test-drilling prcgram in the hard
 
rock formation found in the Boni Koara area, a aerial photo interpretation
 
study will be performed in limited geographical areas to determine
 
approximately 25 drilling sites having the greatest potential of produc­
ing adequate quantities of water. A French research company already hao
 
possession of aerial photos of the proposed project area. This company
 
also has laboratories in Orleans, France and technicians experienced in
 
photo interpretatian. In neighboring Togo, this company has been very
 
successful in selecting drilling site6 with adequate watev potential.

Because of this company's success, its 7acilities, and technicians presently
 
operating in adjacent Togo, the Government of Benin proposes to sign a
 
host country contract with the Bureau de Recherches Geclogiques et
 
Minieres (BRGM). It is evident that American companies would not be
 
interested in competing for the small contract.
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