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ETUDE POUR LA FORMULATION DE PROJET AU NIGER
(EXPLOITATION DES EAUX SOUTERAINES) '

 OCTOBRE 1989

AGENCE JAPONAISE DE COOPERATION INTERNATIONALE (JICA)
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INTRODUCTION

. La nii__ssi_on cnvoyée par I’ Agence Japonaise de C_oopéralion Intemationale (JICA) procede & une étude au
Niger pour }a for:riuiati_on de¢ projet dans 1¢ dom_ainé de I'exploitation des eaux soutcrraings dont lc goi ve_rﬁcmem
du Japon avail regu une requéte nigerrienne .pou_r le f'inahcemqm' sous le programme japonais de 1a Coopération
Fina’nciére_Ndn-Rcmboursab_]e. . ' s | ' ' ' |

La Mission est dirigée par Mr, SUZUKI Haruo, le dir’ccxe_ﬁr adjoint du Département de management de
projets de Ia coopération financiéire' non reinboursable, e séjburne au Niger du 12 au 20 Octobre 1989..

~Ce rapport a pour but d‘assurcr la boane marche de l‘étudc ef pour approfond:r la comphréhenslon du

gouvernement du Nnger sur sa coopérauon nécessaire A l'égard de cette étude,

Voir !'ANNEX_B 1, la liste du membre de la mission, -

CADRE DE L’FTUDE

L’explona:wn des eaux souterrames au Niger ¢étant le scoteur priovitaive dans le Plan Qumqucnal le
gouvernemenl du Japon & déjé accordé 4 projets de coopération finsmca?:re non-remboursable dans ce secteur, _
a savoir; ’achat des matériels de 1 milliard de yens en 1982 (année fiscale), et auss: de 650 millions de yens
en 1934, et 691 millions de yens en 198? et de 224 mlllions de yens en 1988 pour la construction des puits dans

les 3 départemcnts

ms travaux reallsés par le financemcm du gouvememcm du Japon étamt trés blen apprccsés par les avtorités

concernées du Niger, la coopération dans ce secteur sera encore poursuivic dans les anneds A venir.

ORJECTIVES DE L’ETUDE
Les ob,;cctlves de I'étude sont les siivants;

n Fonnulahon de pl'Ojcl h travers de drscuss:ons avee les automés compé!ames du Nnger ] de visites dc_

sites, A savoir,
» '« Confinnation du contenu de I rcquéle

La création de 100 nouveaux poims d'cau est demandée par la rcquéte La Mission aimerais savoir
"~ d'abord pourquol la répaniiion de tro:s types de puns et de forages ont &€ faite dans la requéte, La :
© Mission suivera égalemem Pétat actuel de I coopéranon bc]ge relauve a la créauon de 200 pointsd'eau :

dans o déparfemem de Dosso

.



- Localisation des zones faisant partle de la créatlon des poinls d*eau

La requéle mgencnnc ne mentionne pas de zones faisant partie de la création des polnls d’eau. Ih cst.
nécessaire done de faire 1d localisation approximatlve des zones par I'ordre de prioné. Des mformations
relatives aux coopératons des autres pays donatcurs/organisations mtemationales seront recueillis par

la Mission.
~« Disponibilité des malénels de ! ODFFES
- Séléction éventiclle de materiels A fournir, suivant le type de forage et le nombre des points d'cau

- Justificatlon des bé:'_:éﬁcés éconoinlqués et sociaux

(2) . Pl'é\f} sion & moyen etd long iérmé de T coopération nigcr-japbnaise dans le domaine de I'exploitation des

eaux soulerraines, en tenant compte des données suivants;
- 'Eiat actuel dans de dofnaine
- Coopérauons des autres pays donaleurs

-~ Position cle l explonatmn des eaux souterraines dans le Plan natmnal et des conlramtes _
@) Enquétes sur 1"état actue) des matériels fournis en 1982 et en 1984 Voir la Questionniaire PA_NNEXE 2,

4. Coopératlon demandée du gmwernement du nger

Pour ia bonne marche de l'étude, Ia Mtssnon solilcnera au gouvernemcnt du nger les scmces saivants;
. Mise au courant des mformauons nécessaares _

- _,Affectauqn des personnes cot_mtcr-parts



ANNEXE 1

© LISTS DE MEMBRE DE LA MISSION

.s_UZUKI Haruo Chef de 1a Mission . Directeur adjoint du département de management de

' ~ projets de la coopération financitre non-remboursale,
JICA | ' | |

MARUO Yuji Exploitation des ¢au Spécialiste de 1a JICA

- -souteriaines

NAGASHIMA Koji Géomorphologic et - Sumiko Consultant

' ' '~ Hydrogéologic ' | )

YOSHIZAWA Kei Coordinateur ' _ Département de manag‘cmeﬁt de pr_djeté de 1a coopéra-

' ' ~ tlon financlére non-remboursale, JICA
WADA Ichiro  Interprétation . Cenire de Service de la Coopération Internationale-

Programme de l1a Mission

9 Octobre 1989 Départ du Japon

11 Octobre 1989 Amivéed Abidijan

Discussion avec I'ambassade du Japon

12 Octobre 1989  Asivée 2 Niamey

1320 Octobre1989  Etudo au Niger _
S ' ~_ Discussion avec le Ministére de I"hydraulique
Discussion avec le Ministere des affaires étrangers b

Visites des sites, efe.

20 Octobre 1989 | . Départ du Niger E
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PROCES-VERBAL DE LA REUNION DB SYNTHESE
SUR LE PROJET DE LA CREATION -
: DE, 100 POIN‘I‘S DEAU DANS LE DE‘,PAR'I”EMEN‘I‘
" DE DOSSO NIGBR

La mission d'étude de formulation de projets, envoyde par 1'Agence
Japonaise de Cooperation Internationale (JICA) a séjournée au Niger du o
12 au 20 Octobre 1989 aux fins d'élaboration avec la partie Nigérienmne le
projet de_la_creation de 100 points d'eau dans le département de Dosso.

A 1tissue d'une réunion de synthese le 19 Octobre 1989 au Miﬁistéré*
- de l'Hydraulique, et dont la liste des pqrticipants est jointe en annexe, .
les deux parties ont convenu de ce qui sult : '

1) ~.les 2 parties ont confirmé le contenu de la requéte de ce’
1-projet et les termes de référence correspondants ont été établi et Joints
‘en annexe. S : :

2) < La partie Nigérienne a bien expliqué l'urgence du projet | _
relatif é la fourniture aux pooulations de l'eau des ouvrages hydrauliques -
_:nodernes.:_ : ' - '

_ Les v111ages beneficiaires des projets ont éte selectionnés -
a par le Ministére de l'Hydraulique avec la collaboration des autorités locales -
'_ et l'étude générale a 6té déja entreprise par le Ministére de 1'Hydrau11que.

3) - la mission JICA a bien expliqué la procédure de 1a Cbopération’ |
‘financiére nonmremboursable du Japon. - ' - o -

E_La paptie Nigérienne a pris bonne note dé cétte procéﬁure. _

| 4) < Des points 2 et 3 ci»dessus, une série d'études plus détail«
ldes sera nééessaire pour étdbliP le programme d'action de chaque village
_;en question. o



5) = La partie Nigérienne s'engage 3 envoyer une seconde vequéte'
offioielle de ce projet auprés des autorités Japonaiees dans les mellleurs

- .délais, la mission JICA s'engage A expliquer auprés des autorités Japonaise#,: ‘

sur leur demande, 11état actuel des villages, les ouvrages existants et la
_néceosité de l'envoi d'une équipe d'étude en profondeur.

Fait & NIAMEY, le 20 OCTOBRE 1989

POUR LA PARJIE NIGERIEWNNE ~  POUR LA PARTIE JAPONAISE

GAGARA MAYAOU L SUZUKT HARWO
. CHEF DE LA MISSION JICA

'

R
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LISTE DES PARTICIPANTS

PARTIE JAPONAISE

SUZUKL Harwo ~ . Chef de la Mission -
WARWO Yusl . Exploitation des eau
o ~ souterraines
NAGASHIMA Kodi - - Géomorphologie et -
s ‘Hydrogéologie
% YOSHIZAWA Kei - Coordinateur
| WADA Ichiro '~ Intorprétation

Directeur adjoint du départemeht
de management de projets de'}é

- coopération financidre non-.
remboursable, |

. Spéclaliste de la JICA

.~ Sumiko Consultant

Département de management de projets
de la coopération financiere non-
remboursable, '

© Centre de Service de la Coopération
Intefnationale.' :

PARTIE NIGERIENNE

GAGARA MAYAOU
BOUBE IBRAHIMA

YACOUBA XSSOUFOU

 BAYARD ABDOULKADER

Secrétaire Général P.I.-

du Mlnistére de l'Hydraulique

.Diredtéub deS_InfrastructUres' 
' Hydbauliques_au Mo
- 'Directeur iechnique de l'OFEDES._‘

- Directeur Départemental de l'Hydraulique
de Dosso



CRE ATIO'\I DE 100 POIDH“"; D'BAU DANS
LE DEPARTEE‘@J‘I‘ DE DOBSO

TERME, DB REF‘ERENCE :
{PROJED) '

Le pro.jet a pour- but de r'éaliser 100 points d'eau dans les ar'r'ondls»w o
senents de !x:ga, Dosso et Loboye, ‘répartis en &

- puite cimentds A grand diamétr'e t type O"EDES 41 puits
- pults forages 5 o

i i‘ot'ages villageois équipés de pospes a r'ol.ricite m'maina 54

2. ST'.I’UATTO'\I

~la oopulation du département de Dosso neut étre évaluée a
820,000 nabi’cants. Le nombra de points d'eau modemes existants est estimé o
3 1 )36 ce qu!. correspond é un taux de couver-t:ur'e de 43 % Pour- att.eindte ‘100 %
de recouvrezrent en 1990, {1, reste é réallser' 2060 points d’eau (environ)

Les projets. pour l'amélioration de la desserte hydraulique du
département: comprennent - s :

* 200 forages belges équipés a6 pompes a motricite hmaine s
«:30 pults Japon ; : :
, 80 puits ALG/BID 5.
+ 300 forages du Consell de lehtente 3

v 200 forages et 200 puits Pays-Bas.

Le dépar'tement de DOSSO est oonstitué pat* un plateau légerement,
incli.né au’ nordonest vers 1a vallée du Niger'. L'altitude var'ie de 290 mo
“au nord vers 210 M au sud. : Lo '
Ga plateau ‘ast découpé du nord au sud par des. vallées séches fossiles s

. é l'Es’c, le Dallol Maouvi et ses affluents H
R le Dallol Foga :
. & 1'Cuest, le Dallol Bosso

- La lialson entre. les plateaux et lns vallees séches est matérialisée
par ung succession de'terrasses. Le fond des. vallées, dont la largeur- n'excéda
pas 20 kn est une vaste plaine sableuse. La dénivellaticn entre ces unités est

fa!.ble, environ 40 i,



le Continental Terninal constitue un systéme multicouche dans lequel

on peut individualisev trois gvandes unités aquifdres pouvant localement étre
en charge R : .

- s n systéme phréatiqum
. un syst%ne das sables moyens
+ Un systéme des sables inférieurs,

& outre, les alluvions des dallols donnent une nappe peu profonde constituée-
par lés sous écculsnmnts. ' :

Les puits- traditionnels dans la zone de requéte ont peu ncﬁbéeux at.
“Jeur font toughe difficilement aux napposaquiféres. | |

_ * le débilt A pulser n'est pas satisfalsant et 11 es ien freg awt que la
:parol du-fond s'ést effondrés, Les ouviages modernes SQPOﬂv damandés incessamment
par les populations villageoises. |

3. CADRE INSTITUTIONNEL

L'Agence de contrepartie du Gouvernenent sera la Directjon des Infra~ *
_ structures Hydrauliques qui assure contrdle et du suivi du projet en relation aveo
Cla Direction Départementale de l'Hydraulique de Dosso qui-la représente sur place.

_ Quant -y la gestion au niveau de chaque village, un comité de gestion
de point dteau sera ‘composé de s '

- un président pour la supervision de la gestion 5
-un secrétalre pour la tenue des réunions ; o _
- un trésorier pour la collecte et le gardiennaée dns cot isations B
- ou de la vente de 1teau ; S
- une femme agent d'hyglidne pour la propriété autoup du point d'eau 3
-~ un réparateur villageois pour 1'entretien courant du moyen d'exhaure 5

_ A niveau d'une dizaine de villageois, 11 sera formé un artisan réparateur
" ou Un artisan plongeur &uipé de moyens matériels pour intervenir A la denende '
du village au moment d'une panna. R

4. JUSmiFICATION DU PROJEr - _
 lLes ouvrages seront constitués de puits, foragesmpuits et de foraves
. équipés de porpes A motricité humaine selon le cas.__~
Les puits seront exécutés dans les zenes ou l'eau é rmoins d° 50 nitres
- de profondeur. L _ ' : '
j ' Les forages pults seront foncés partout ol la napp@ Fhréatiqué est &
plus de 75 mbtres, : _--/ SR |

....-83..,-



l,'ouvrage définltif sera constitué d'un forege d'wne profondeur comprise
entre 150 et ¢00 nétres ‘autour duquel sera constrult un puits type OFEDES d'uno
icinquantalne (50) de métres dans l'hypothése olt 1a nappe est sous- pressiona

- Dans le cas contraire, le for'ace seca équipé d'mo ponpa A motricité

humaing, ' | o
ia. Dz r'ect:lon de<s Infrastructuras Hydrauliques a établl une liste des

viliages a équipmr' cor't‘egoondant aux cvitéres techniques et socio«économiques

suivants ¢ BEEEEE : '

o, ua poini'; d'eau pour 250 habitents 3

+ un point d’eau s'il n'en exlste pas dans un rayon de 5 kmj

L un point d'eau pour les villa:mb constitués de hameaux dispersés

.un point d'eau pour les villao-ea ayant un puii,s avec une i‘aible

hauteuv d'eau, - ' '

PESCRIPTION DE LA ZONE DU PROJET e annexe' cajr'te)

voir prééenta:t:ion de la zone du projet (Jointe en éinnexé) |

_ La Dirsctlion a falt un 1nventa1re des équipements hydrauliquas, de leur '
etat et un classement des villages par ordr-e de pr-ior*ité dans la région du pr-oJet

Au cours de cet Inventaire la Direction, aves la collaboration des autorités
1ocales, a déterminé . 1°s types d'ouvrages A réaliser et leur répartition en puits '
cimentés, en fovages puits et en forages dquipés oe pomoas A motricité humaine.

. : Le dépavtement de Dosso fait partie (avec celui de ‘I‘anoua) des départemantw
dont. le taux de. satisfaction an eau est le plus faibla (43 )

900/00'0
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A la fin d2 tous les proJdets sus-mentionnés (2, SITUATION) le taux
stétablirait A 60 % environ,

_ o Mnsi la réalisation da 100 nouveaux points pourra relevev le taux d'une
'fagon slgnificative.- :

Par conséquant ce projet est, & ne point douter une priorité pouv la
hecessi*é socio économique dans cé dépavtement'

L' ui att endq du Japen est une &

3114e sulvie par uns
9&31:»&?0“ vour realisa" les ouvrages dans

1 tai
lagss 444k progranmds.

CASCRIPTION DU MAT“RLEL

' Les besolns en matériel cbmplémﬂntaite pour 1'dxéoution des |
__t"avaux par I'OFEDES et les besolns en matériel pour le suivi ot le contrdle
 des travaux seront précisés ultévieurement.

5. APHJ??
APPORTS u NIGER

La. Gouverﬁﬂment Qu Nigev fburnira é la partje Japonaisa {outes les info*-'
mtiong techniques nécessaires a 1'ewécutiion du projet, notammcnt les donndes.
pertinentes sur les villages cholisis at les ouvvageo.-

"Appoa'fouam

Le Japon prendra a sa cnar4e le cofit des diverses consultations at études
| qui saront renées dans le cadre Qu projet et wotu a A sa disoosition le moyen
financisr néc ssalre & son exéeution, . ;



_PRESENTATIO:'\I DE LA ZONE DU PROJET

La zone. du projet se divise en tPOiS parties :

¥ L’arrbndissenent de Dosso
. composé des seéckéurs de
S <Mokko T
« Tombo Kolré T
- Tonbs Koiréd II
L arrondlssement de Loga
composé des cantons
-« Sokorbé
- mga o
= Falowel .

* L'arrondissenent de Boboyeé (Birni NfGaourd)
composé du Fakava‘(ouest des secteuvs de Fabidji et Fblmey);

DESCR'[PTION GEI)LOGIQUE EI‘ HYDROGEOU:GIQUE

D'unn maniére génécale le départnment de Dosso est 3itué géologiquemant
dans le bassin occidental ‘du niger et est caractérisd par des formations qua-
ternaires (165 deux dallols un facids sableux et graveleux) et 1e continental
terminal (Greigert le. derntér terme de remplissage sédimentaire du bassin de
Ivllenened) Appartenant au tertiaite. Les distinctions rencontrées sont succes~
sivement : une série de grds argileux ; puis une serie argilo-sableux. é lignites S
et enfin h 1a base des grés ferrigineux et de niveaux argileux. S

¥ En annexe vous trouverez 1a coupe de quelque foragas exécutés dans le oadce
de certains forages : : : :

¥ Repartitions des points d' eau programmé :

Les forages et. les. puits sont repartis entre l'arrondissement de Dosso et Loga._
‘Pour l'attribution du type de polnt d'eau clest su1tout 1a profondeur qul nous. '
@ guidé . _ - : :

Les 1oca1ités ayant un niveau statique compris entee 20 et 40 m se voient

attribuer w puits au dela nous proposons un forage. C

Les 5 pults forages sont attribués dans le Fakara zone agro pastorale L'empla- o

cement de ces points dleau sont des passages dtanimaug, ils seront déterminés

avee la Préfecture et les ressources animales @ compte tenu des profondeurs -
~ assoz 1nportante clest pourquoi nous pvoposons les pult forages afin de faire
renontev la nappe et qu'il y est beaucoup d'eau dans le puits,

~86—



*Choix de la zone proposée

Dans le cadre de l'exécution des diffevents programmes 1ntervenants
dans le dépavtement é savoir :

- le projet CE/CCCE/FAC pour la réalisation de ﬂ83.forages
- la projet CEﬂdﬂmVFﬂc Phase II bis pour la réalisation de 130 fbvages

~ Le projet CE/Pays«Bas pour la réalisation de ECO fbrages et 200 puits
- Lo projet. Ttalien pour 120 fOrages

wLa projet Belge Iie ohase pour 100 forages

~ Le projet Japonais: “Exploitation des Ressources en EayM pouv 20 puits
- Lg projet ALG/BID pour €0 puits.

[a'répartition a été fatte en tenant compte d'une part du taux de couverture :
des difiérents arrondissements (Boboye, Dosso, Doutchi, Gaya, Loga) et dtautve .

_ part avec le souois de’ concentrer dans une mime zone géographlque le méme type
de pompe devant équiper 1es forages réalisés. ' :

: -~ Nous - l'avons dit tantét que le département a été divisé en zone. de puits .
~zone de forages et les zones intermédiaires.- '

_ Appartiennent a la zonﬁ des puits les régions ayant un niveau statique
_.1nférieur 3 20 m [ est le cas du Dallol Bosso, Dallol Maouri.

Les forages sont implantés dans les régions ou le niveau statique eet
supérieur & 40 m c'est le cas des plateaux du Fakara et Sighi.

: Pour la zone internediaire entre 20 et 40 m du niveau statiqun 11 peut s
_:étre réalisé des puits ou des forages. |
Ctest tenant compte de tous ces facteurs que nous avons falt la Pépar~
tition suivante ¢ R '

Projet CE/CCCE/FAC phase 11 touche le Fakara dans l'arrondlssement
du Boboye, le sud de l'arrondissement de Dosso, et les zones de socle et dtalti-~

Le projet CE]CCCE/FAC‘ phase II bis touche quant é lul 1e nord de
'-lfarrondissement de Gaya et l‘afrondissement de Loga.

Le pvojet CE/Pays»Bas |
Pour les puits le nord de l'arrondissnmant du Boboye et le long du Dallol
- Maouel dans 1'arvondissement de Caya. _

Pour les forages le canton de Doutchi et de Tibiri'dans 1'arrdndissement

~ de Doutchl. |
) ._09;/019.
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Le projJet Italien le canton de Takassaba dans 1tarrondissement de Poutchi et le
nord du canton de Doutchi toujours dans 1e mdne arrondlssement. |

- Le projet Belge a touché le centre de l'art‘ondissement de Dosso.

- Le projet Japonais concerne le canton de ‘I‘akassaba dans l'arrondissmerﬁ; :
de Doutehi le long du Dallol t-iaour*i. ' '

- - be projet AUG/BID touche lui le sud: du Boboye, le sud et le centre
de Gaya_ et les parties bhasses des arrondlssements de Dosso et b:)ga. :

Comme on peut le constater le nord de 1'arrondissement da Dosso n' est
pas concemé par tous ces projets ce qui le place actuellemsnt au dernier rang
du point de vue satisfaction des besoins en Fau. :

# Probléme dtean

Au vue de certains hiveaux statiques de la plupart des localité% pro-
_posées, 1) apparaft que l'alimentation en eau de ces ‘populations ne pourra pas
“se falre d'une manidre satisfaisante avec des pults traditionnels de 60 m de
profondeur dont le captage est tres mauvals avec des péricdes de tarissemen_t en
salson ééche. En hivernage 1'eau de ruissellement provoque des éboulements
c.ou alors ¢ est 1a partie du pults qui gst en contact avec 1'eau qui cidde, -
_ Clest pour assurer, 1'alimentation en eau de ces populations en quantité et quallté
' acceptable que cette requéte a été emlse au Gouvemement Japonais. '

88—
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ARRONDISSEMENT DE_DOSSQ

")) SECTEUR 1oKKO

NOMS

NLVEAUX NOMBRE X ¢ ipE D'OUVRA
VILLAGES. §T?$§QUES HABITANTS A REALISER
 GONGA_ KARIMOU 54 337 03°13' 30 {13° 12 10" 1 Forage-
BANLZOUMBOU HAMNA m * 200 +o03e11 15" j13° 12' 200 | Forage
BCUDE FONDOU .19, 70 220 '03°0a' 40" | 13° 25' 00" | Pults
BOULOUKOUTOU 58, 10 500 0311t 4o [13° 18% 500 | 1 Forage
. DENBINDI - 52, 60 1560 ©03°12' 40" | 13° 17" 40" 2 Forage,
DAREY BANGOU - 51, 70 200 .| 03° 25%40" [13° 26 00" | 1 Forage
PITDA" 61, 98 200 03° 24030" | 13° 25% 20% | 1 Fordge
POUNDOY GONGA - 56, 80 560 03° 22745 | 13° 29 15" 1 Forage
| KOTIRAFA 56 © 450 | 03° 20'10" | 13° 15 00" 1 Forage
© TIOLAM. 85 440 03° 23'05" | 13° 22" 10" 1 Forage .
~ TOKOYE KOMIRIO 60, 30 - 300 03°% 22'00" | 13° 24' 00" . 1 Forage
 BARMA | 57,710 400 03° 10720 | 13° 14' 30" 1 Porage
 BADLADEYE 41, 50 800 03° 15'20"; 13° 12' 20" | 1 Forage
 DAMBINEYE 52 500 03° 12740 13° 17 40" 2 Forages
YAOUNA . 59, 2 200 03¢ 19°20"| 13° 237 20" | 1 Forage
GOROU BERL BAGNA 55, b4, 500 03° 23'30" | 13° 24! 20 2 Forages
' SABOU DEYE 42 900 103° 23'40"| 13° 14' 40" | "2 Forages
DEY TEGUI NOMA 56 200 { 03° 2040"| 13° 22501 | . Forage
- TOMBO BERL LI 58 750 03* 15t00"| 130 270 00" [ 1 Forags
TOMBO 60, 30 400 03° 04'30"| 13°.24° 00" i FoOrage.
‘STNIGUINDI 58, 5 a0 03° 24730 13° 24 30¢ 1 Forage
SOUDLEDEYE. 53, 50} 260 03° 17'10" 13° 19" 45" 1 Forage
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ARRONDYSSEMENT. DE_DO$SO

4y SECTEUR 'DE_TOMED KOIREYE L

W;.. g . _
©HOMS NIVEAUX NOUBRE X Y TYPE D'OUYRA
VILLAGES ST?T%QUES HARYTANTS . ' A KEALISER
o ' .
| ALPA KOARA 53,20 800 03° 27" 30" 13° 13' 00" | I farage
ALMOU KOARA 38,60 227 03° 33" 30| 13° 16* 20" |1 puits
FLBADJ DEYE 64 300 03°.38' 40" | 13° 34" 20" | 1 farage
{Merizau) . _ K o _
| ropouBOU TOMBO 53 500 03° 36" 20| 13° 25' 35" | 1-forage
FARA DEYE 23, 10 200 03° 38" 30| 13° 20" 00" [ I puits
HALIDOU KOARA Wb 300 03° 39" 00"| 13° 39" 00" | 1 Forage
MERIZAU -~ 55,65 500 03° 38" 05"| 13° 21" 30" § 1 Porage
WANZAM DBYE 46, 50 200 b3e 280 45"| 13° 12" 40" | 1 Forage
SAJO DEYE T 58, 80 200 03° 26' 00"| 13° 28' 40" | 1 Porage
$0JA DEYE 11 57, 40 220 . 03° 27! so"| 13° 207 30" | 1 Forage
5
|
g
_— =
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“ARRONDISSEMENT DE DOSSO

2) SECTEUR DE TOMBO KOIREYE I1

QOKO TOMBO

"*—'——"..- “ : . )
NOMS | wIveaux NOMBRE - X Y
VILLAGES S?ATIQUES. HABITANTS -
(m) . . -
GOULMA KOURGERI 32,15 460 03° 42 20" 13° 08' 45
GOULYA YACOUBA © 26,13 400 . 03° 40" 20 13° 07" 40"
HATDARA KOARA 16,87 600 03° 38' 304 13° 12" 50"
HAMANI TABAT 33,10 280 03° 44' 001 13° 28" 00"
KOURE KOARA 26, 30 300 03° 43¢ 00"} 13° 22° 00"
| HONDOLEYZE XOARA 35, 95 460 03° 43" 10'] 13° 09 55"
| sosst xoara 1 37,50 270 03° 37* 107 13° 09¢ 00"
MOTCHIREY KOARA 42, 10 300 03° 39" 40" 13° 16! 30
NASSIRI KOARA 58, 60 240 03° 477 40' 13° 18 30"
NAZAMNE 52, 00 250 03° 411 45" 13° 12* 15"
SIDI KOARA 2%, 02 730 03° 38' 50" 13° 13’ 20" -
"BANA KOARA . 17, 72 650 03° 44" 50" 13° 26° 00"
BAGNA GOURI KOARA 37, 40 900 03° 431 40" 13° 28% 55"
 BAGNA TABANT 27, 15 300 03° 40" 10" 13° 077 10"
| BAKINE ToMBO 43, 50 600 03° 43'.30"] 13° 207 00"
DIANDIAN KOARA 48, 15 800 03° 41' 50" 13°.24" 00"
TALLE KOARA 65 300 03° 53" 00 13° 32° 40"
TANDLGAME ALFAGA 17,710 | 419 03° 38" 45" 13° 12¢ 10"
PANTOUYAU 7% 350 03% 517 10" 13° 29 00"
BOROGO s 555 . 03° 387 45" 13° 14¢ 15"
GARBEYE GOROU BESSA 32,70 400 03° 51t 30" 13° 21* 50"
BAKIRIROU | W 350 03¢ 4L' 20"} 13° 18' 00"
DINGUIRDI 51,80 300, 03° 46' 50'| 13° 23* 10"
56 {200 03° 39' 40"[ 13° 16' 30"

A REALISER

Puics
PQits
Puits
Puits
Puits -
Puits .
Puits
Forage
Foragé
Forage
Puits -
Puits
Puits
Puics
Forage
Forages
'Forége.
.fuité

Foraga:

P ke RS e ke B ke B me o pme s e b= e = e e

Pgits
Puits

Forage.:

e e I "™

Forage

zf‘
s

Forage =

| - [~
TYPE D'OUVRACH
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APRONDISSENENT DE 1,0GA "

'r"__,m_..mm-—ﬂ-ww&af-\—-—-.. K e i et e g e ——— e cie R R e T : .
NoMs NIVEAUX  NOMBRE - ox 0 ¥ TYPE D'OUVRA
VILLAGES = STATIQUES HABITANTS | ! - A REALISER
. () L | S
. 'w o . . : ——
SOKORBE PEULI on 375 - |03° 07" oon {130 24¢ 420 1 Puits
gL Cools |t w00 1030 08" 10" [13° 25% 00" 2 Pults
SOUGAYE KOARA 16, & 250 03° 13%.00% [13° 36' 10" | | Pults
} ALFAGA KOARA © 30, 65| 820 03° 19" 20" | 13° 39' 30 2 Pults -
aoukt ol 3§ 1000 fo3e st 1se | 1ae anr sov ! Puits
DEYTEGUL BERI - 26,98 1000 030 19 20" | 23° 36" 40" | L Puits
TOULOU | s3, 08 580 03° 42' 40" | 13° 40" 05" | = 1 Forage
DEVIEGDL MALAM KAINA [ 68, 20]° 600 J03° 28' 20" | 13° 39 359 1 Forage
} GABIKANE PEULH 58, 30 700 {030 18"00" 13° 33¢ 30 2 Forages
GANDOU NAZAMNE | 30,45 | 200 {03° 16' S0"| 13° 44" 20" | 't Pules
GARBEY GOROU KAINA [ 63, 60 250 - ]03° 19' 19 13° 317 20 | 1 Forage
 CONGO KOARA S b s00 03° 22' 10" 13° 410 20 | 1 Pults
X0T0 KOARA T 480 |03° 11t 4o"| 130 36% 20" | 1 Puies
KOARA TEGUL L 20 Y 850 . - |03° 21" 00"i 13 40' 25" | . -1 Pults
| KOUTO KOARA ' 31, 90 ;. 520 03°-17' 20" 13° 36" 20" | ) Pults
| toca pELH . | 25,40 1 250 03° 18! 20"% 13° 43" 35" 1 Puits
{ vowou koaRa |- 17,26 | 200 - [03° 16" 50" 13° 37 00" |- 1 Puits
| sasamou koara © | 29 200 |03 09' 40"i 13° 43' 20" | ) Puits
| soucave koara a6 1 aso [03® 13’ 00"! 13° 36" 10”.{ . 1 Puits
WANZAN KOARA® - | 25 450 . {03° 14' 40 § 13° 39' 20" 1 Puits
BAMEY s 1 rsee o (o3 09'-00"5 132 28* 00" | 1 Puits.
BAZICA ] 28,30 | 1560 03° 12" 00"i 13° 33* 00" | 2" Puits
DEYTEGUL SAMBO 34, 50 300 03° 32" 40" . 13° 20' 30" 1 Puits
KOKOAREYE MODI 62, 80 | 200 o ]03° 41t 00" 13° 307 50" 1 Forage.
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- ARRONDISSEMENT. LOGA

B e T T P

e

250

103° 36" 10"

NOMS NIVEAUX NOMBRE X Y TYPE D'OUVRA
VILLAGES STATIQUES HABITANTS | A REALISER
{m) : '
KOKOUKOU 65, 80 276 03° 29" 40| 13° 28' 40 1 Forage
KOSSEYE GOROU . 74 250 03° 43" 00"] 13° 43' 00" 1 Forage
N'BALA DAOUDA = 69, 95 220 03° 39' 20"| 13° 38' 45" 1 Forage
YAROU DEYE 69, 50 13° 36' 50" {1 Forage
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ARRONDISSMENT BOBOYE

NOVS o Lveaux | ovowsee b {rves v ouveace
VILLAGES - | STATIQUES nABlTANTs' % | Y| A reALISER n
(m) B o o

DOULOUKOL-BELE | . ; { Forage & Pull
o | o B AR IR
KARGUT BANGOU | S I B

MBS : | I o

~ TIENDE o | A T o
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; L lIY[)RAULlQUh VII IAGEOISE ET PASTORA[ E
5l LE BILAN DIA(JNOS'IIC

Le sous secleur.a pour tiche I cqmpempm du monde rural en ouvrages h}.draullqucs pour

assurer I"al;menmuun gn ¢ potable et domestique des populations et en eau d abreuvement pour le
cheptel.

La piuparl des ouvraees ont des utilisations mixtes. On dlsun gue toulefois hydraulique
wIlageo:se et hydraulique pastorale. PR

L'hydrauhque nllagcolse concermne tous les pomls d'epu suues en dehors de la zone paslorale 2 _

I'exception de ceux qui alimentent des adducuons urbames ¢'est-asdire Ies poinls d'eau situés dans
les vxllages de moins de 2.000 habitants.

_ Les points &° cau villageois servent prmc:palemcn( aux hesoins hum‘um des populations
‘sédentaires et ont dés lors un caractére ¢ utilisation permanente. 11s sont cependant également utilisés

' pour i'abreuvement des animaux villageois et de certains troupeaux nomades, lors de leur passage
saisonnier, surtout sar les axes de transhumance, mais 1es enux supcriicielles {ﬂcuve mares...)
fourmssenl pour fes unimauk un apport inportant. :

“Sont considérés’ comme ouvrages & wca!lcm pasiorale tous les pomls d'esu suues dans 1es
hmlles de la zone paustorale,

Les points d'eaux pustoraux se caraciérisent :
~= par une wilisation prépondérante parle cheplcl

- — parune utilisation non permunente | les équipements ne funcuonncnl (saul dansles centres

sédentaires) que peridant une pérmde hmuee del année en roncuon des dcplacemenls des éleveurs el
de leurs. troupeaux. - . : :

5, ! i, I.es ressources

_ Les ressources en eaux superﬁc:el!es sont refativement bien connues, Eltes sont loutefois mal
_ reparues sur le territoire national {le fleuve Niger et ses affluents représentent 96 % des polentialités)
et surtout utilisées ¢én hydraul:que agricale et urhaine.

L csscnml des rt..bsnurcc's uhllscu cn hydmullquc vnlla},cmsc et puslora!e provaen! dcs eaux
S{)uterra,mes. N .
Ces demitres sont beaucoup mieux réparties sur e ierritoire nal:onal que les eaux dc surface.

La plupant dcs niippes ont é1¢ identifiées mais Jeurs potentialités réelles restent insuffisamment -
- connues, peu d'entre elles ayant fuit I"objet de mesures. En pamcuher fes réserves renouvelables ne
sont en fait appréhendées que dans les nuppes alluviales.. '

~ Toutefois, saul localement (les espuces ob le potentiel des aquiféres s'uvére llmlle sont je
Llplako Gournig, fe - Sud de Muaradi, fe Damagiram Monio ¢t le nassif de A, les pnlenliahles :
paraassent Iargcm;nl supeneures aux besoms del’ hydmuhque w!lagco:ae et pastmale.

5.2 Les besalns actuels:
En hydraulique wllageo:sc fes hesoans ont été esume 215 illresfhabuamljour.:
L.a couverture de ces besoins peut étre assurée parun point d'eau moderne pour 250 hqb[lanls

En hydrauhque pastorule, les besoins sont estimés 240 I|lrestB T (unité bétail lr0p|cal) cequi-

englobe les besoins des populutions nomudes qui ne represemem que |5 % des besoins tolaux de la
Zone pastorale, :

L.es besoins actuels s'élévent b 14 mmJ fen 1981) donl 86 mm3 pour Ju zone sedematrc el ’8
mm3 pour la zone pa::tomit..

5 1.3. Les Infrastructures hydrauhques :
‘L maobilisation des Fessourees est assurde par des vuvrages traditivnnels (c\-.cnheltemenl des
puils nunctmcnlés)el modernes (puis cimentés eUlorages), Les inventaires font état d’environ 20,000

pointid’enn rep.mls sur I'ensemble du territoire national m.us nombre d enire eux ne sunl plus
Iunuumncls ot o de rés faibles débits. :

‘
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Seuh que!qucﬁ pmls artisanaux (numbre iéglipeable) de bonne qualité fournissent del'enu en

permanence aux populations. On pett done s'en tenir pourl hydrauhque villageoise aux donnees qui
concemenl lés points ¢’ edu modernes.

A Ta date v '30: 09- 1986, on dénombre 11,085 points d’eau modermes (puus et foragcs) el 39
stations de pompage ‘couvrant ainsi prés de 47 9% des besoins expnmes dans le cadre dc la {)cccnme
lnlemauona!e de t’Eau Potabie et de 1 Assanmsscmcm

i Par département l2 mtuauon des pomls d eau modemes élait la suivante au 31-12-1985.

o -

. ';Dé;ia'i‘leﬁ'le'n'tﬁ. o Pobtﬂétion rurale - | Nombre dé points | Taux de recouvrement
o S ' - Isédentaire et nomade) | d'eau modemes N en%
Agadez’ ., 0 00 e 105000 : 168 - 4L
Diffa oviiviaiiieifin s 1800 509 - 72
DOSSO vuin s i i T 780,000 : 1.328 . 43
Maradi: o vein iy eeaed o LD26.0C0 . 1.652. : 41
CNIamMEY e BT W LTI EY 3] Lo 2470 57
S Tahoua oL o LO92,UK f2ss 29
ZJnder ..:.;,.;.;;.;.;.;;.._ '103?000 : 2,594 60
},nsemble du pays - B Y R 1?4 O 4 9976 . 47 .

(l) Calcule suf Ia base d‘uu poml d cau modeme pour 250 habilants.

4.856 points d'eau ont é1¢ réalisés de 1979 & 1985, prc!‘crcnlmllemenl dans les regions !es plus
depourvucs de mani¢re & gommer les disparités répionales.

L’inventaire des points d*eau moderne dont il est fait étal aux paragraphes precedenls e rcf’ére _

i I'ensemble du pays et ne différencie pas Ies ouvrages d'hydraulique villageoise des rcahsauons de
Ihyd raulique pastorale.

Le dernier recensement spemﬁque 4 1a zone pastora!e remonte a 198i (cluda du plan de
- développement de {'utilisation des ressources en cau du Niger). -

1l indiquait "existence dans la zone paslomle de

<« 1:514 puits traditionnels, -

«'794 puils cimentés.:

— 50 slalions de pompages {ces ouvmgcq enlrclcnu‘; par I'OFL I)FS onl été prévus pour-. .
assurer un débil P exploitation de 40 m3fheure permetiant ¢ abreuver 7.000 bovins par;ourcxp]o:tanl oo
wtour du forage, les paturages dans un rayon de 15 km). :

C -.--.25 forages artésiens,
e 10 puits fomges.

Leur répamtlon par deparlemenl elall Ia suwanle

.DEPAR'I‘EhiEN"l_‘S' oo -~ {TOTAL QUVRAGES

' o - DR - PASTORAUX -
Agadez: Lt e D T P | 382
- Siereseeaes Celeeranes e S 600
Dosso  uviiiiiiaiiiiiiiiia e e 4
Maradi . ..ovveiiiiiiinnnnn. 187
Niamey-......;......, ..... Creebeeseetinar s e EXLERE: e 7'
Tahoua .......... POTEIET R B P 5T
Zinder ..iii B PP PP PRI S8
Enscmbledupayq o eeerereaneaans TPTITT P T e l._893




Depuis le plan qu:nqucnn.sl 1979-1983, Ia politique nationale privitégic e point d'eau type punLS .
par rapporl aux. forages- pUIIb ¢t celui-ci & la station de pompage.

Mais en fait. pe:u de rénlisutions ont coneernd In zone pustornle ces dernigres années : les
efforts se font concentrds sir les dquipements dus vilkinges de i vane sédentaire,

5.4, La gestion - des infrastiuciures

" Dans ¢e domuine, I stratégie s'oriente vers |a rcs;:ons'ubnhsauon des bcnchcmrcsel la pnse en’
charge par.ces demiers des chacges récurrentes. C'est ainsi que pour les puits cimentés, on vise & la-

formation et ala sensibilisation des populations pour assurer I"entretien courant, I OFEDES n'inier-
venant plus que pour les travauk importants et sur demande, ay prix cottant, Pour les forages
vullagcols Ies premlcrs programmes avai¢nt bénéficié d'un fonds ¢'entretien assuré par I'Elat directe-
ment aveé le concouts des fourhiisseurs de pompes. Actuellement. au njveau des villages, ont é1é mis-

én place des comités villageois et un fonds de rou!cmcnt donl Ic role est d’aysurer Ja maintenance ¢t le
rcnouvellemcnt des moyens d’exhaure,

Les chargcs récurrenles sont actuellement évaludes d 60.000 FCF Afan/ouvragc.

En¢ce qui concerne les stations de pompage en milieu pastorul, leur geslion quj é était auparavani
cnlteremcnt confiée’h I'OFEDES par une subvention annuehe de 'Elal. st mainlenant assurée
conjomtcmenl pari OFEDES, les udm:mslmnons hmlcs et les services de 'Elevage,

5. lS Ledlagnoslic

L'analyse de la situation actuclie et des réalisations récentes de "hydraulique v:llageoesc et
paslorale conduu a un constat globalement posifif, mitigé toutefois sur divers points.

e Le nombre de po%uls d’eau modernes est passé de 5, 120au 1 HN980 A T 1 055 au.30!09“986

En un peu moins de.? années, il a donc é1é mubtiplié par un coefﬁc;enl de 2,15 aved un rythme -
moyen de réalisation de 850 ouvragesfan.

D'une manitre generale les: realisanons reremes onl pnvulegsc les. forages par rdppon aux
puits, _

Les objechfs du Plan Qumquenn.ul 1979-1983 et du PIC ont é1é auelnl a’ls % '

Les objectifs de Ja-DIEPA (1) {1480- %90} ne sont encore atteint qu'i 60 % en valeur absolue

{11,055 ouvrages sur 22,0000 et 4 X377 va A abeur relauve {5.935 ouvrdges 4 lmpianter dUJ‘dﬂl la
;deccnme)

' AU rythme: actuel des realisauons. les objectifs de lu DIEPA ne pourront éire atteints.”

~— L’objectif de réduction des disparités régionales a éi¢ alleint enpartie. Le maximum d'elforts
a été concentré dans les départements les plus délavorisés en 1980, prmclpalemcm sur Nlamcy et -
_Zmdcl* el dans uné moindre mesure Maradi et Agadez.

~ Le departemenl ayant accompli le moins de progrés est Tahoua qui _sc lrouve étre actuellemcnl
le département présentant le plus mauvais taux de couverture {“’9 %)

Letableau ci-aprés montre les progrés accomplis :
(I) DEEPA Decenmc Intemauonaie del Eau Polable et de I Assamnsscmcm

[AUX DL COUVERTURE EN POINTS D EAU MODERNES

{EN POURCEN’ FAGE)

o DHPARTEMENTS T s 0121985 | ECARTS(EN%)
AGAUEZ ..iieireivniniiiens | A 13
Dirfa_...-_._;.........,..u-_-'- 1 63 . _. B ?2 N k 9
DOSSO 1vrvnreiinnnncnioinens 03T 1 a3 -+ 6
M{lradi -.;-.--.-.--'-'.-,---:I-'---.- . 26 . : . 41 ‘ﬂls
NIAHIEY  vverrinnrneneciiisen S T IR LA I + 34
TaROUR vevregeennnnierseries 5 : 29 _ -+ 4
Zinder. .ouiiiiiienieiean e 23 ' LU : 4'_37-
En:.cmb!cdu;nys B - A S A e




e B By rinilicje vilgenise totlise Y9 77 des points d'ean w.uhwnh.mm FORO Lt TOO %
depuis. wm L thydiutique pastorle n’a incontestabiensent pas kpart qui devenit i ey ehir.
Les contrainles pesunt sur le seucur de Uhydraulique wl!ug,,«.um et pastorade sont relalives @ 3
| e uu cout glevé de rcalm.\llun et d’entretien des mh.mrncunc-: ' '

e - aux problﬁme“.d cnlretacn etde nmlnlcmmc dt.'; cqmpcmenM surtout des pompc% miwnwcl-
ies (50 % actuellcmcnl hors d' usage) .
e %\ I abﬁence d'une prise en chart’e par les élevenss des uuvmgcq ¢ hydraulique p.ulumle
~~ &l lnSUﬂl‘hm(Q connaissance des pulpntmlw’s hsdwgmlouques
5.2, LI&S ORJENTATIO‘\S A LONG TERME,

LQS ll’DIS orientations suwanles onl éi€ retenues.

_ 1. L’Mquasation d*une parf{atte connaissanice des ressources en eau ! elfe cunsutuc un prealuble
indisperisable A toute stratégic de développement en matiére J"hydraulique villageoise et pastorale.

2. La couverture coniplele dos besoins du monde rural en points dcaw modernes pour alimenta-
tion en eau potable des popul.lt:om et en eau dinbreavement pour le cheptel.

3. L établissement d*un systéme de gestion, de maintenance ¢n charge des ouvrages hydrauh-
que% el des rnoyem d'exhaure par les pnpul.ltmm hcm.hc,urc\

5.3, LES OBJECTIES.

Dans le domaine de 1’ hydrnullque vullugeo:se el p'\stur‘tlc aterme. I’ otuectlfest de fournir de'

My en quantité sullisante el en quallte accepluble & 'ensemble de fa population rurale et & son
cheplel selon le concept widroit a1’ SOt PORE (01,

Le Plan Qumquennal 1987- 1991 poursuivra les objectils suw'mis déja fixés dans le ccldre de Ia
décennie jnternationale de I'eau potable 61 de 'assainissement (DIEPA) et daps le cadre des p[.\n‘;
ndllonaux de developpetncnl {nul.unmcnl plan 1979-1983)

— tout w!lage administratif doit éire pourvy d'un po:m d cay muderne, pum c:mente vu forage
avec hydm-pnmpc i molricité humaioe, : : T

= toul |Idhl tut dcvmll dl\poscr de. 25 h!n,s d'eny P.II'J(HH’ RUGTURSTY cxpund iun paint, d cuu
pour 250 habndnts. |

—— lout village ou hameau de plus de 250 habamnrs méme non administratif. doit &lre poun vu
d'un pomt d'eau moderne 8'il se lrouve & plm de d kmd'un avlre puml d eatt thoderne,

Lobjectif, défini dans le cudre de Ia DIEPA était de pmlu’ ‘en {99 4 ~2 (XX lc nomh:c d«..\
points d'eanmodernes an Niger, -

Toutefots coinple teny des contraintes l'mancmres el lechmqueﬂ el des diflicultés de suwn dcs
: dtfferenls programmes, cet objectif ne pourra pas ére atigint dans le cadre du plan; -

- yo Compte tenu des capaczles annuelles prob.:bleq de réalisation des ouvrages (500 pml‘; et 800

lorages) les guvrages qit'on pourrml re.tlmer d,ms le Cadre du Plan Qumquenndl s cleve:ment 16500
- pomls d'eau modernes, ~

 La s;lua,llon prewswnncile des pumte d eauen. i991 est la qun m’te fen foﬁclioq des prog’ru:_n-_
: mes en cours el pro,seles) C : S ' L '

s
e 4

D,épartemeuls | Besvinsestimés | Numbre de points I.nuxdcwuverlure
R S b demuen 1991 | cni99!.
Agadez ... it : sRe | Mo : 1279
Diffa vvivvinivaniiniinnnnnn | 61 | 627 | C 9%
DOSSO vovveiviiiniieiiinen pooo RS9 2699 : ™% .
Maradi oo eneiineienases | 3486 ARG . T 7R
Nia‘m’ey i i eveereeenee | 8213 SRRy 75
Tahoua,.................-.... 4310 2802 : : 66 SF
Zinder- 17 a0 MR

Total T 7 e | nme | me
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Baradleleiment, se dévanlers v progrimme de réhabilitation de tous kes wnvrages détériorés.
5.4, l E I’R()(:Rr\hl‘\l? l) A(, r I()N _

II Seri u\n.nlu.llumunl Im..tlm: d.ms fes dnm.unes suw.mh :

‘1 N l.usimcnmtres ot étudu

% NS notre pays; ei est une ressogree vit xic qui esi ¢l sera de plus en plus so!hcnee pour Ja
satisfiction des bespins des papulativins, ducheptel, de ¥ .nL_nculmre de Vindustrie, de I'\lulle conlrc '
B! dcbcrnlmuum : _ :

I importe de Pexploiter et de | gérer rationnellement el Judmeuscmem el pour ce faire a

premlcre condition est la parfaite connaissance quanltitative et qu'lhl.uwe de toutes les ressources en
eat, Sllpeﬁlmellesctsoulemune:..

i lmporte pur consequen: d'accélérer les opemnons en cours et d en cntreprendre des
nouvelies.

Les cffoits purteront sur

: — |'inventaire quantitutil et qualitatif de loutes {es ressources en eqy sur Ie 1cm{o:re national
~avec 'élaborution d’un atlus hydro- géuioglquc par srrondissement, 'étude des aquiféres par prospcc-
tion géophysique, ki mise en place dCun rdsean nitional de pic/omclrcs devant pcrmellre dc suivre

- Pévolution des ippes en réponse nux sollicitations subies.

Lerecensement des aquiléres devra ouviir Jn voie uux études nécessaires 4 la detcrmmallon g
des caructéristiques el plus par ncuhernmcm a une upproximation des volumes disponibies.

- liv s almlr des inventaires régionaux et nutional des infrustructures hydrauliques,
—la consmuuon d'une banque informatisée de données hydrauliques,

—: fa création d'unlaboratoire d'analyse des eaux et d'un réseau de points de conlrole de la
: quahle des eank de surface et wuterrame 1l |mportc d'accorder des mamtcnanl un intérét towt
,part:culier & It qualité de I"eau vinsi qu'é sa protectivn face i la pollution,

-— le renforcement du réseau pluviométrique et hydroméirique dans I oplique de couyrir les
pelits bassins versants dans te but de maitriser les eaux de surfuce duns les cours d'eau 2 régime
temporaire ainsi-que 1'érasion pluvinle, de protéger I'environnement, augmenter la production
-agricole:et.améliorer la recharge dca nappes. Des essais d |mpianmuon d |mpluv1um geanls seront
‘opérés, ;

' o~ { Fu.t!lx.uum cl {amise en .npplu..umn du code de I'ea.

S5.4.2, I a reallsanoa el Ia :ehabzhlahon des infrastructures hydraullques .

Cle sera opérée. d.uh le souci de repundre aux bcsolns expnmes par les po;m!auons rurales.
- Celles-ci s"engagéront sous forme contriictielle d assurer la },estwn phyanue et financiére des points
d’eau a travers un comité villageois de I'eau qui aura été désigné a ceteffet. -

Le.choix du type d'ouvrage {forage ou puils) devra se faire en fonction de_s exlgences
lechmqucs unno:-éqs pur l¢ site el en fonction des demandes formulées par les villages.

Une allention pamcuhere sera porlee aux moyens d'exhaure et surtout daux pompes dont les
types standnrds seroqt. Igrmles Adous, apprehendables par les populations et fabricables Iocalemcnl

de mani¢re a slmpllf'er In m.tmlen.mcc et I’ orgumhauon des slocks et de la dlsmbunon des p:eccs
détachées, - . : . _

L'Etat s'efforcera de favonser Ia ¢réation d entreprises pnvecs mgenennes (anl pour la
reallsanon des puits et forages, que pour la lfabrication de matériel d'exhaure. ' :

Le nomble d*ouvrage & réaliser a é1é défini ddns |E:b objectifs ence qu1 concerne ¥ hydrauhque
_ wliagemse

En ¢e gui concerne I hydr.mhquc p.mumle. wte réalisation nouveilc sera suhordonnée
Pattribution de tecroirs it des groupements d éleveurs constituds ¢t & une éiroite collaboration du
Ministere de 'l ydraulique el de I'Environnement et du Ministére des Ressources Animales.

L ob;ectifc:.i d’.\:.surer une couverture suffisante de ki zone pastorale par un réseau de po:nls
d’ eay permcttanl Fexploitition optimale de I totalité de espuce pustoral.

Pamlk‘icmcnt gux réulisations nouvelles, seront conduits des programmcs de rehabul:lauon"
des ouvragm cmhmls sur la bitse d'un inventaire d réaliser.

-~112—-



5,43, La mise sur pled d*un systéme de malnlenance deg ouvrapges et moyens d'exhaure

Des enquéles récentes ont mis en évidence de res graves lacunes au njveau d& Pentretien des -
infrastructures modernes d'hydraulique villageoise,

Pour résoudre ce probléme. des brigndes de maintepance seront org'\nmees au niveau dcs
départements et si pussible des arrondissements,

Elles intérviendront 2 la demande des villages pour les grosses réparations, les renouvcllc-
ments J*équipement. la réhaibilitation des puils ou (urages mis hors dusage.

Lentretien courant et les petiles réparations seront assurées durectemen! par des art:s«nS' :
wllageors., ‘

L'organisalion de réseaux d approvisennement en pl"ces detachces s appmera SUr les Scrwces
techniques décentralisés et sur les cooperauves.

5.4 4 La pnse en charge des polnts d'eau par Ies béﬁéﬁcm;re’s

Dcpum 1982, |e pﬂnmpc 1 é1¢ admis que V'entretien el les rcpar.lllons couranics dev'uent élre
faits par les bénéficiaires eux-mémes. les grosies réparations élant fmlcs par I’ OFLDLS ou des
“artisans spécialisés qua facturent aux villages leurs presiations,

Le principe est en application depuis 1984 ¢t depuis lors. |I n été proccdc :
— & la formation d'artisans : forgerons-et plongeurs villageois,
~-a la création de comilés de gestion au nivenu des villages.

~~ A institution de fonds de roulement villageois et ity prise enelm:ge p.:rlcq bcnehcn.wcs dcs
charges récurrentes liées nux mfra‘slruclurc% hydrautiques.

W appllcatton de ces pnnmpes devra se qyslem'iuser au cours du Plan et s elendre a Ia zone
paslorale,

Des responsables seront nomtinalement désignés pbur !u g’cslion de cha_cun' des poinls;d'eau. o

5.5 DETAILS DES PROGRAMMES

Outre les projets en cours recensés dam le progmmme des investissements de I"Etat 1987-
£989. les nouvelles actions & entreprendre lout en assurant la continuité concernent !es c!emcnts :

~suivants _
3.5 I l’rogranunesd études et d’ equnpemeuts

m—programmes d'études complémentaires de conanajssance et d"évaluation du comportemenl
des nappes d'eaux souteriaines devant déboucher sur Biinise en place d'un réseav puezomelrlque el
suie focalisalion plus judicieuse des ouvrages.

'—«dcveloppemenl d'un volet de recherche surles camclenslaques des eaux i dcs fins socmics
et economlques. : :

~réalisation de sehcmd dtrecteurs ¢ cqmpcmenls.

wpoursuue Ue I"effort d'équipement 4 travers les investissements pubhcs les donatlons mais
ausm la mobilisation du potentiel et de la disponibilité des wllageom.

352 Mesureslnsutulmnnelles

- élaboration du code de-1' eau en rapporl avec le code foncwr el seion le pnncape de la
responsabilisation des bénéficinires.

-~ création de {a Sociélé Nationale des Eaux en vue de_ r'en_dre 'plus perfonnanle fa politique -
d'adduction d'eau dans les centres secondaires.

e amélmrallon de I'équipement des scrvnceq et form.mon du pcrwnnel

5.6, L'F‘NV! Lor'm FINANCIERE

‘Les cnvcluppcs linancidres retenues pour les pmu.umncs d mvcstchmcnh d.um le sous-
secteur de I'hydraulique villageoise et pastorale s"élévent 45824 mllh.ud% de IF (,I A pour fa pmode
|987 I99I s0it 9.1 % de Penveloppe plabale,
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11 the course of the Project, ;some, 70 handpump models,

have been evaluated (see Annex 2 for a {ull list). Some
are no longer in production; others proved inadequate
and were eliminated from lurther consideration; and
some arg included. as. de:watwes of the "parent” pump
" typé {8.g. only one:enlry Is included for the Blair pumg,
though four variations of the original pump have been
{esied in dllferenl countries}. - The result.is detailed

analysis of a total of 42 pump lypes in this Selection -
Guide, The Pump Selection Tables include all the pumps.

for which the Project has collected sufficient data lo
enable judgments to be made on thii suﬂablluty for the
specified operaling conditions, and which are st in

production. Exlra space is allowed at the boltorn of each -
table for the, assessmént of unlisted pumps which the

~ Analyst! may wish to consider. The Hapdpurap Compen-
divm, which follows Chapler 6, illuslrales the way thal

ralings have beon assigned 1o the tested pumps, and
may help.the Analyst to rale the exira pumps on the -

basis of local experience or information published by reli-
able sources. Soma informalion is provided In Annex 1
-on a further 17 pumps which have coma o the altention
of the Praject during Ihe course of the trials, but which
have not been subjected to the full test procedures.

Tesling under the Profect has Ivolved a combl
nation of field irdals and laboratory iests (the lest
procedures aro. descrived In Boxes 1.1 and 1.2 in

Chapter 1), and has yieldad exiensive data on which to

base assessmenls of the capabilities of each lype of

pump under a variety of operatirig conditions. The aim of
this Seleclion Guide Is o assist walér supply planners
and dasigners-in developmg counlries Yo selecl appro-

prato-handpumps. for thair.own specific circumslances. -

These. cifcumstances w|ll not always maich precisely
condifions under which parlicular pumps have been
lested in. !he field « it would clearly be quite impraciical to
testall pumps under all poss:ble operating conditions.

fn assessing likely pump peridrmance over a range

Sy,

Throughoul cm {ers 5 and 8, lhe term 'Analyst is used lo
lndncaie the mdw:dua apphflng lho se!ecl:on procedures '

' 'include

- TIIRINNS PUWP OPF IO\‘" 1987

~ of conditions, therofore, Project staff have frequently

had 1o make "besivjudgmenl“ dacisions on the basis of
thelr own experience and the available lield and labo-

_ ralory evidence. Those judgmentis have been made In

the confidence that they will be of value lo many
decision makers in developing countiies who do not

- have access o tha sams amount of evidence, The dala

source for each pump has been given in the ralings
tables, as an indication of the degree of confidence. :

. which can be atlached fothe individual ratings,

 How-to Use the Pump -

Selection 7 ables

~In the four Pump Selection Tables: al 1he end of lhis
~Chapler, pumps are raled according lo the  Project’s

assessment of their capability to perform salusl’actonly

" in a range of conditions. The combinalions of pumgping [ift

and daily oulput have been chosen lo cover most circum-

stances likely o adise in communny water supphes in

developing counirias, :
Possihla applications ol the Pump Selecuon Tables .

' Selecl:on of a smgle pump to moet 1he Specmed
dulies and operaling conditions of a parlicular -
- o) ect or progrant, :

. Preparailon of a natlona[ or regional |ISl of approved

pumps, based on more generalized operaimg con-.
d:hons asagunde fo pumpstandafdazallon .

L Compllahon of a list of acceplable pumps as parloi |

the procedure for ideniifying potential supphers for
limited compelitive biddmg

' Assistance with preparation of blddung documems

andwith bid eva!uahon

Worked examples in Chapter 6 demons\ra!e typncal
appl:cal:ons .

© PUMP SELEGTION GUIDE 71
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Final seleciion combinés the attributes of the hang-
pump itself and the specific conditions of the project or
program in which it will ba vsed. Gonditions may vasy app-

reciably from one location fo another, and handpumps -

¢ can only bz evaluated for a particular setof conditions,

: Forrh 6. is”a convenient way of lisling tha con-

ditions -and should be completed by the Analyst beforo

" using Ihe -seleclion fables, Nole that somé conditicns
. are {ixed by the planned puinp location (e.g. pumping iilt,

corrosivity of Grotndwater), while olhers may be detars

. mined by project: of counlry policies (e.g. mainlenance
" gystem), or-by inlérnational compslitive bidding proce-
dures, Guidelines for completion of Form 5.1 follow; a

more delailed discussion can be !ound under the same.

sub-headings In Chapler 4,

Operatlng Condltlons :

The appropiiate- table for pump selection is determined
by ihé -anticipated “imaximum . puniping hft, Figure 5.1

ilustrates .how evalvation of "pumping liflt” should allow
for any drawdown which may occur as pumping
proceeds, -:In -assessing maximum - pumping lift,  the

Analyst mustialso. take account-of possible seasonal.or
longar term fluctuations in the watler table (note that the -
pumping lifl is: the distance from- the surface to-the
pumping water level; it Is nat necessarily relaled to the -

cylinder setting or the depthol the well).,

Though static water lovels may be known, pumping :

walef fevéls will probably have 10 be eslimated. Oraw-
- down can ba calculaled with reasonable accuracy if
_ aquifer permeabililics are known, or delermined by

pumping  tests, In most geological formalions, the

drawdown caused by handpump discharge rales will

commonly be lgss than 5 melers and will rarely exceed
10 meters, However, in very low parmeability rocks such’
. as graniles or gnelisses drawdown can be very high (see’
Figure 4.2A in Chapler 4), and pumping lest dala will be-

mporlanl

The pump QmUpmgs in'the tables - i.e, 7 melers, 12
meters; 256 melars and 45 metars - give an approximate °
guida {0 the maximum lifts for which manufacturers have

indicated thal their purips may ba applicable.

As pumping lift increases, so doss lhe alffor necded

to lift water 1o the surface. For some pumnps, the oper-

aling force required soon reaches practical limils and -
such pumips cannot be considered. for high lilt .appl--

calions. There are-also pumps which vill only provide a
reliable sarvice. when pumping: relatively small amounts
ol waler gach day.

The Analyst must cansider. ihe number of peop!e 10' :

be served from each -handpump and the fevel of

consumption likely lo resull (including any potential for

smail-plot |rr|gauon animal walering, ete, and takmg
account of ady seasonal variations in demand).

Though the ancreased cosls associated with greater
deplh sncourage desngners lo' plan for larger user groups
when desp wells aio needed, physical laws limit. the
amount of waler which ¢an bo lifled with acceptable
elfort, Per-capita consumpuon is also a critical facior
airectmg tho popurauon to be served, By relalmg the

Figurg 5.1 Drawdown and Pumping Liit -

IS

S ' Grouad kel
R e o K N T i) rAmm‘“ri rand

. f’um‘p'mg i

Stame warer beved iS\.\;'lJ
{resisonally variable)
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Pumpm; wiy m e c! lP\VI_}
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Well depiy
m!:!ts[qlmdfnﬁhulian.ihriy) e

* e —

A

Criginat v'::_ll depth

i e S -

Note: In an unconfined aquiler, the stalic vater Jevel in the well-
(without pumping) is tha walter level of the aquiler. Alter ihe
pump has been used for some time, the vater level in the welt will
sink o the purnping {or dynamic) waler fevel. The diflerence
between the two |evels depends malaly on the rate of pumping,

- the length of lime the pump has been used, and the permeabiiity -

of the aquifes (the rale at which the poraus dedium transmits
water). For precision, the pumping kft should be tha distance
below the discharge level of the pump, but, for convenience, Ris
usially approximaled as lhe gistance below the ground sudace.”

““Retiability” ratings (Column 6 of the selection tables) to

“maximum dally output”, the tables allow scope for other

~ demands in addition to domestic drinking water supply 1o -

be taken into account. If a per capita consumption of 20 -
liters/day is assumed, the threa oulput categories
corespond lo lhe iollow:ng number ol users: '

i.Sm-‘/d. equnvalenl o 76 Users per pump
4.0m¥d: equivalent to 200 users perpunip’
8, Om‘id equwalenl 10 400 users per pump

' (allowances for uses such as itrigation pumpmg or call!e .
. walering will influence the actual number of users). It

must be emphasized that the Project dogs nol recom-
mend a daily oulput of 8m¥d as a design criterion, bec-
ause the pump would be opetating for many houts each
day, resulling in a low_level of service because of long

“quouve times and frequent breakdowns, Ratings have

been included for -the higher oculpul, because the
demand for such inslallations Is high, and because
analysis using these ralings can help fo idanhfy the

‘mostdurable pumps.
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‘Box 5.1 The Rotationship b’etweén Handpump Dischargé and Pumpi'ng Litt

The amounl of waier which ¢an be oblalned from a

given handpunip depends,  theorelically, on three

factois: the pumpliig liil; the mechanical elliciency of

fhe pump at that lift; and the power Inpul or degree of

efforl applied by tha pump. user. In malhomalicat
_letms, the re!ationship fs:-

D;s?hnrgc_ = Liﬂ {meters) x 9.51

If power and efficiency remained constant, discharge -

would decréass In-ptoporiion 1o lncreasing fift. This
does not happen In pracilce, as, for most pumps,
mechanical * efficiency Iniproves’ with Increasing
depth, and users typ:cally dpply more elforl at higher
lifts.

. Figute 5.1A shows the range of duscharge rales
‘which can be expected from a yplcal range . of
pumps, as the pumping fift varies from 7 meters {o 60

melers, *Adequale discharge rales are based on

normai power mpuls rangmg {rom about 50 walts ata

Box Figure 5.1A Variations In Pump
Discharge Rate with Pumplng LIt~

0 200 30 40 30 60
. Liftgstess) :

-allernalives. The Profect’s assessment of a pump's”

=l 20 achieve a pumping rate of 19 lters per minute are
g & deemed unacceplable, even though thal implies that
g B s £ - the pumps could deliver the lowest rated daily cutpul
g 1wl .% : . of 1.6mYd in only 1.3 hours. This is a lnue rellection of
- jo B user choice. Given that most suction pumps and
S B R

= e direct action pumps can readily accomplish tha requ-
§ 10 e -§ ired oulput, pumps with lower gischarge rales will ba
H SL Unacoeprale T ——— ] *a rejected by the users, For greater lifts, the number ol
g | ‘ -I' g ' . [ ' . hours for which the pump may be expected 10 work to

fift-of 7 meters and increasing to 75 watls at a it of 45'

- mélers or more, Adulls will usually apply over 100
walls { and somelimas over 150 walts) at high lits In
~order {0 Increase the discharge rale. A represeniative
- range of ‘mechanical efllcnenmes has been used —
from 45% at'7 meters to ?0% at 45 meters. "Good”

~total of 9.5 pumping hours 1o deliver 4m?,

fied delivory rate. This alone is not a judgment of the
- pump's, svitability lor use under these conditions,
" -Subsequanl evaluation ‘of rehabmly may. show that
- high daily output would result in an unacceplab!y high | .

(oo falmg in the selecuon {ables) duscharge rales are

o grealer than lhose dofined as “adequale” (o
raimg in_the seleclion tables) The better discharge
can ba achieved by higher mechanical efficiéncy .
andfor beler ergonomics encouragang app!:cauon of
mMore power,

The lower discharge rates for higher lifts are an
important corisideralion in the rating of pumps for
diflerent operating conditions, Fteld trial expenences
show that pump users put a high premivm on the
speed with which 1her can fill Weir containers, and,
given the choice, will favor a pump giving the hnghest
discharge, even though it may require more effort than

delwery rate al the specufled head is therelore a ruhng
factor in the ralings given for discharge adequacy in
the Pump Selection Tables S.1 lo S.4.

The right hand axis of the graph in Box Figure
5.1A shows the discharge rales in cubic meters per
hour associaled with the lypical pump rdnge, as
pumping lift varles, From this scale, it is simple 1o cal- -
culato the number of pumping hours. per day neededto " |
achieve (he daily output ligure for each operaling con:
dition. The curves aré the basis of ralings assigned 10
the pumps under he discharge rate heatling.

For a 7 meter lift {Table S.1), pumps which cannat

defiver the specilied daily. output grows significantly,
‘Thus a pump achleving the “adequate” discharge of 7
fiters per minute al 45 meters hoad, would require a

Under the heading  of dlscharge. }éte the
Project has rated only capacily to achieve the spech

frequency oi essenltat repalrs

' Cle;ady, the amount of waler ihai a pump can deliver

Analyst consulls the’ Iable which most closeiy corfes-

in one day relates to the number of hours of pumping and ponds lo those operaling conditions,

the effort usad, This Issue is discussed In Box 5.1 and in Each table contains a list of the pumps tesied by the

the . later . section .on -Discharge Aale, -and ~Analysis Project which, according lo the manufaciurer, should bo

who aré in doubt.about the daily demand criterla lor their capab!e of achieving the specilied pumping lilt, For -

particular -application should' read .these discusssons convenience, the pumps are Hsled alphabetically in-

belore selacling the appropriatetable. groups which give an indicalion of the maximum pumping
Having selected the maximum pumping Klt, the lilt recommended by the manufaclurer. The same sequ-
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ence is used in presenting mdmdual pump information in
the Handpump Compéndium,

Eniries in ¢ach columa of tha Pump Selecuon Tab!es
inditatd the Project's assessment of the pump's suit:
" abilily under the specific héading, Thige ralings ace used
and'the interprelalion varigs ar‘cordmg to the parameler
concerned b, asagenerai guide:.

00 indicates that the: puUmp ES consudered well suﬂed to
this apphcahon

o means lhat ihas been judged adequate and

— shows that it dogs not megt the mlnlmum require-
ments

A move dela:led descrlpuon of each individual pump,
mcluding a summary of lls perormance In laboralory and
field !esls. can be found in the Handpump Compendium,
where &ach pudip entiy also contains an explanation of
: the assessmenls made by lhe Profect stalf.

' Data Source

Corumn 2 of the” Se!ecuon Tab!es ~= Dala Source —
contains ‘L' if the pump has been tosted through the
Project in the Laboratory {pumps tested under a
previous program funded by ihe British Overseas Deve-
lopment Admintstration are also Included) and 'F* if it has
been sub]ected to Praject field trials, Al possible ope-

rating conditions could not be rephcaled for every pump o : . ) o
- — The pump cannol pmduce the staled delivery rale,

and so the amount of data avallable varies from pump o
pump, In those cases where no data was collected on a

particular pump under the specifled operaling condi: - '

lions, Pro;ecl experiences have been extrapolated fo

reach the rating indicaled. In cases where the 'F' is in ;

pareniheses ratings aré baséd . parlly on {imited field
info/mation (only a fow pumps or exlfapolaled from diffe-
rent Speraling conditions) and patly on "best judgment”.

Ingvitably, there Is some subjectivily In the assignment.

of some pump ratings, bul the Project has concluded
that presentation of lis findings as “best-judgment”
ralings Is more halpful than providing no advice at all.
Delails of the scope of the tasts carriad out on Individual
pump$ can be found In the Handpump Compandiurn,

‘Analysts with experlence of spécific pumps may .
" wish 1o modify the ralirigs, after comparing their data
~ with the data In the Compendlum As with any other © .
instancés of Individiual axperiences leading to different
conclusions from those set oul ‘In this. Report, the =

: Pro;ect would welcome details of the changes suggesled
angihe dala onwhich they are based

D!scharge Rate

Under this headmg. ratings ar based on the delwery
ralo that ‘¢an be achievéd al the given head by typical
users, who wifl commonly Include young children.

Box 5.1 shows graphically how the discharge rate of
typical pumps falls ol as pumplng ift increases. For this
5 reason lhe basis of lhe dsscharge adequacy ratings i$
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dilferent for each lilt and is noted at the head of cach

Pump Selection Table. The comparalively high discharge
rates deemed adequale for lifis of 7 and §2 melers ref-
lect the clear evidenca from Projoct field trials that users
will always lavor high-discharge pumps and ihal thera
are many pumps capable ol achieving the - specified
oulput at these heads. _ _
Though many pumps designed for single person
operation arg oflen operated by lwo or more, especially

‘when the It is greater than 26 meters, the discharge

rate atings are based on’one person operation, unless

© . the pump has been spacilically dessgned for use by mora

than one person,

Ratings in this column are conlined to the adequacy
of the pump design o achieve the opecmed discharge
rale. They should nol be Interproted alone as an
indicalion thal use of the pump under these operating

~ conditions Is advisablo. That judgment can only be made

after considering the “Reliability” of the pump ang its
ralings under the olher headings in the table.

. The discharge adequacy ralmgs shouid be |nter~
preled as;

00 The stated discharge rale can be readsly achieved

by typical users, and the pump's discharge is "good"
as shown inBox Figura §.1A.

o The stated discharge rale is achlevébre by typical -
- users, and the pump's discharge :s "adequate” as
- shown in Box F|gure 5.1A,

or could only do so with very high power input,
Ease o! Mamtenance

Chapler 3 explains. why village Ieve! management of
handpump maintenance Is more effective and less
costly than syslemns which depend on exlemal inter-
vanticns. Howsver, many of the hapdpumps from which
seleclion musl presently be made need tools, equipment
or skills which are not readily available in rural areas. If

-no VLOM pump is found 1o be suitable for the proposed

application, it may be necessary to involve the public
waler authority in pumg mamtenance. smg dislrsct or

- regional mobile teams.

The three columns under IhlS headmg are an 1nd|-

'cauon of the serviceability of the pumps - Le. the ease
: wnh which th ey canbe repa1 ired or serviced by

‘A W!age-!eve! mainienance

Al routing mspecl:on and adjustrient, and rep1acemenl

" of wearing parls, is carded oul by a village repairar

having minimal training and simple lools. Commaon spare
parts are available to the village. This system has low

costs and can operale with minimal support from out.
* . side. With control in the hands of the community, Sys-

tem A mainlenance operales under village management
{Syslern 1A in Chapter 3). Assistance may howaver be
required for catastrophic failure {e.g. drepped rising
main‘sods/cylinder, clogged screenorindilled well)
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8, Aréa-mechanic malmenance
A locally-based irained mechanic equippad with special
lools and a bicycle, moped, or other simple lranspor-
tation, carfies out the repaic and mainlenance of hand-
pumps with the assistance el villagers. The mechanic
has accass 1o special spare patls and \ypically services
several pumps in the acea. Like System A, this type of
maintenance ¢an operale with a minimum of support from
oo!snde the village, excep! for training ol the machanics
and seu:ng up of thé ‘system. It may be Implemenigd in
the context of village-lovel managemem in which the
vittage has responsibility for ensuring thal mainlenance
is funded and carried out, though the mechanic may live
locally outside the village (System 1B in Chapler 3). in
some’cases, possibly as par of a teansition from
cenlralized mainlgnance to village-level maintenance,
- area mechanits may be under the responsibility of a
water authority 6¢ “olher agency culside the village
(System 2Ain Chapler 3).

C. Cenrraﬂzed maln:enance :

A team of lrained {echnicians equipped, as a mlmmum '

with a four-wheel motorized vehicls, -special lools and
workshop facilities ‘attends breakdowns and somotimgs
undsrtakes scheduled maintenance. Administration and
operaling cosls are significantiy. higher than for Syslem
A or. System.B, and a well-organized snshtuuoml struc-
ture is needed. The communily has no inyolvernent; all
conltol is in the hands of lhe ceniral agency (Sysiem 2B
In ChapterS) S -

: It is :mponanl 10 recogmze 1hat wh:!e any pump '

which can.be salisfactorily maintained under System A
or 8 can clearly also be mainiained under System C, the
high cosls of Iranspomng a cenlralized team lo carry oul
* simple repairs is unlikely 10 be. the best solution, The
Project recommends strongly that all promolers of hand-

purip- projects. consider the.. possibility ol eslablishing

‘Syslem A or- 8 maintenance and, selecting handpumps
accordingly. It is however vital, as Chapier 3 makes
clear, that ihe. mainienance system s backed by the

- right mapagement struqture. Pumps rated as suitable lor -

maintenance under System B can be very economically
suslained in operation under the management of a

Village Water Commiliee, which would contract external ;

mechanics for major repairs. ;

The Analyst should select lrom lho three ca!egoraes,
-the malntenance syslem which best suils the combi-
nation of cost and Instifutional commitments thought to

be desirable for the project of program conceimned.

: Tho ralings in columns 4A, 8 and C indicale the
Project's assessment ol lhe gaso of garrying ou repanr
or scheduled malnlenanco wdh the correspondmg main-
- lenance system, in!erpreiaiaon ol Ihe ratingsis:

.00 _The pump ¢an be read:ly mamtamed using this maln
lenanca system. In addi lion, under maintenance
system A, {his raling indicales that all pards which
are ewpecled 10 wear (e.g. seals and bearings) are

~__teplaceable in less Ihan o hours by the village

repauer{s) no individual replacement . parl costs

mere than 5% of the lolat “cost of the pump;
and the annual cost ol spare pars should nol
exceed 10% of the cosl of the pump under the s
'spec:hedopetatnngcondmons o

o The punip can be maintained using lius maintenanca
syslem, lhough difliculties may arise and there is a
tisk of some failures. For maintenance levels A and
8, this raling indicales Wat some repairs. will require
assistance al the next level {le. 8 and C fes-
peclively).

- It is unhkely that -the pump can bo maintained
salistactorily undes this maintenance system,

Rellability

In assessing the reliabilily of a handpump, the critical
consideration is the amounl of lime that it can be
expected to be iunctronmg salisfactorily. As Box 6.2
overleal demonstrates, i1 is not just the length of time
beforo failure which is |mpor1an1 The time laken by the
maintgnance organization to respond to bragkdowns and
cairy out repairs (downlime) is atleasias s:gnlhcam

To combine time before failure and downtime into a
singlg rating, the Project has eslablished criteria finked

~ to e iype of maintenance system judged most suilable

for the pump concemad. Reliabifity ratings have bean
based on the simples! maintenance system for which the
pump scores a 00 {"goed’) raiing in Column 4 of the lable.
concerned. So, in Table S.1, for example, the Columin 4
rafings would mean that Pump 1 (Abi-ASM) Is judged on
lhe basis of Maintenance System B, Pump 2 {Afridev) on
lhe basis of Maintenance System A, and Pump 5 -
(Climax) on the basis of Maintenance System C.
Most pump breakdowns result from wear, and he fre-

quency of breakdown is therefore related lo Lhe intensxty .

~ of pump use. In the tables, Reliability ratings are given

for dilierent daily oulputs which may be apptlcable for
¢ach of the pumping lilts. So, in Table 8.1, ralings are
given for daﬁy ouipulsoli 5,40, and8_0m_3~!d o

Inlerpretallon of the raungs is:

00 Output should be- susiamed Tor at least 6 monlhis

~ belween necessary fepair of ‘maintenance - inler-

~ventions where . Malnténance System A-ls most

appropriate; - for at least 12 months under

" Maintenance System B; o for at least 24 mionths if
Maintenance Sysiem Cis necessary

0 Oulput should be sustained lor at Ieasl 3 months
belween necessary repaic or maintenance Inler-
ventions where Mainienance Syslem A is most
appropriate; for al least ‘6 months. under Main-
tenance System B; or lor at [east 12 months il
Maintgnance Syslem Cisnecessary. -

"~ Not recommended. The lrequency of necessary_

repair or mainienance interventions is excosswo' .
(gfeater than fortheo rahng above') '
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‘Box 6.2 Definitions of Reliability

PoumpA
MTBF = 18 months

. Totdl time jmonitis)” e iz 4

e e e By

36 A 72

.Bepalr ime = 2 manths
Aeliabiilty* = 90% . - . : S,

Pump B
MTBF = 8 months
Repalt Ume ¥ 1:week -

RO DO 34/ NN T 30 SN SN 4a

1

 Rallabitly* -.19? o BI04 DA BV DN

’ Rehabumy . Furictionidg ime R

i O SIS | SO |

Total elapsed timo

=) - Pump tunciioning EZE]  Pump broken down

The . "reffabfiity”  of wechanical -equipment s
commonly:-measured -in lerms of the "mean time
before failura™ (MTBF). Thus, Pump A which has a
MTBE of .18 months would be.judged to be more
“reliable” than ‘Pump B jor wh:ch the -MTBF Is 8
months
“In communily water supphes however MTBF is
rarely .the ‘most:important indicator of teliability. The’
mean down tiine ~— ie. the avefage period for
-which the pump-is: out ol service when it does break
down is at least as signilicant as the MTBF. 8¢, in the
example above, if Pump "A" needs a mobile team lo
_ carty oul repairs, and slands Jdle for an average ol
iwo months each time it breaks dowa, pump users will
not regard it as mare reliabla than Pump *B" which can
be pul right In one week; by an area mechanic. .
. A-betler indicator, . adopled as.a definition of
Reliabitity for the Project, is what the mechanical
~ engineering . profession terms “Availability” — e, the
probability thal equipment will be in operating condi-
- lion on any one, day, calculated as the operaling time
as a percenlage of tolal ime. On Ihis basis, Pump “B”

- Reliability, tha Project has estimated MYBF from the-

. data is available, However, in lhe field trals and

. timg.under unsupeiviséd condilions, the ratings have

“year (MTBF al leasl 12 months) Is the. maxamum :

In raling handpumps undor. the heading of

frequency of repairs recarded in the lield lrials for
each pump (shown In the bar graphs in the Handpump
Compendiumy}, or lrom the [aboratary results if rio fisld

laboralory lests, pump downlinis was kept Lo a silnl-

mum, as the repalrs were carrled out pramplly, under

the gwdanca of the Project, and by a skilled leam. '
‘To give a moie realistic appraisal of likely down-

beon calgulated according to the pump’s suilability for
villuge-level, area-mechanic, or central maintenance.
For pumps which can be salistactorily maintained by a
village carelaker, for example, two or less break.
downs per year {MTBF at least 6 monlhs) earm a
“good* (oo} raling, whereas ‘a pump requiring the
services of a mobile leam should break down only
once in two years (MTBF- al least 24 months) to
achigve . lhe same raling. I area-mechanic main-
tenance is the most approprate, ong breakdown per

- has a higher refiability (97%) than Pump"A*(90%).

In_giving comparaule - roliability assessments for
‘each maintenance systeni, the ralings imply that down-
. {ime is lwice as long if an area mechanic mus! be called,
. ‘and lwice as lang agaln if & cenlral team Is needed. It is
* worth noting that this underastimates the dolays comi-
- only notad with mobile maintenance teams. : :

" Analysis should nole’ that the repair !requenc:as
specilied in these ratings apply spacifically to the first 1-
2 years of operation {older pumps may have a dillerent
fepair {requency). Also, the Jeliabllity ratings do not lake
account -of possible’ breakdowns due 1o corrosion of
abrasion, which arg covered by Ihe following, raungs

Corroslon ﬂesislance

Ralings In thls cotumin will be relevant in sﬂualtons where
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aragr

allowed for the pump 10 earn a oorating,

the gioundwater Is aggressive. For a full discussion of

" corrosion of handpump components, sce Box 4.3 in

Chapter 4. if exporl interpretalion of waler quahly data

" leads the Analyst to conclude thal corrosion is nol a

threat, then the pumg ralings for .comosion resistance:

~ will not need 1o be consideréd. Howevér, it should be

noted that the Project  has encounlered aggressive

© groundwaler and associated ¢orrosion problems fac.
more frequently than was anticipated. -

In assessing pumps under this heading, allention

has focussed mainly on downhole components,: but

some pumps have been doﬁvngraded where experience -
has shown that the pumphead is susceplible {o cornr-
osion damage. Nole lhat several pump manufaciurers
offer the option of aliermative downhole components wilh
highor corrosion resistance, so that low-raled pumps .
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may funclion - salisfaclorily under aggressive ground-
waler condilions il alternative matesdals are chosen,
Inlerpretallon of !he ratmgs iS‘

a0 Al downhole componenls am manulaclured from
non-corrading materials (e.g. stainless steel rods;
olastic rising mains; rubber, brass, staintess steel or
plastic “cylinder) ‘and no malerial combinations . will
genarally induce galvanic detion, The pumphead has
pfoved résistant lo corrosion damage.

o Most downhole componenls are co:rosmn fesistant,
bul some smafl, inexpensive and easily replaced

components may correde. This rating may also be
given to - pumps :which have sullered corrosion .

damage onfy of the’pumphead, Such pumps ar¢ not
waler.
— Bownhole components andfor pumphead are suscep-
tible to corrosion {&:g: mlld steel or galvanized 1ods;
: nsmg mains orlasteners) -
Note thal corrosion remslance ralmgs ate not rolated to
. pumping fift and therefore remaln the same on each of
_ the seleclion tables,

Abrasion Resistance

The best protection against abrasion is provided by a

viell desian which ensures that sand cannol enler the
many “handpumps ope-

pumping elements.  However,
rating at moderate or high daily oulpuls suffer frequont
breakdowns because of sand ingress. In these circum-
stances, unless lhe -Anglyst can bg. confidenl thal
adequate well design and construction will be achieved,
- he should setact a handpump which has resnstance to
abraston. .
“Interpretation of the rahngs is:

06 The pump dasign minimlzes. the damage from
abrasion (a.g. rubber seals and valves, stainless

stee! cylinder, seal-less plungers, or demgns wilth-

out plungers).

3 Abrasion resistance Is adequale. Bl some key
. “components such as valves and seals will nead

regular replacement. The pump may be sultable for -

race sand pumpmg

~ Regular fallure of key componenlé is likel} at

moderate er high daily outpuls (> 4m¥d). The pump

cannol be recommendsd for use under such oper-

atirsg conditions wherg sand ingrossis p:o'bab!e.

Noto that onfy ong raling is given, regardzess of rhe
intended daily output of the pump, While a - tating

may be acceplable when pumps are only lightly used and -

only trace sand pumping is anticipated, Analysts may
prefer to select pumps with al least a o rating for
- moderate outpuls (1 5to 4m¥d), and look !or a oo

recommended for use in hlgh!y corrosive ground- '

2 Moderate!y developed

rating il heavy use is anlicipated angd replacement of
worn components may thereloce be more irequent,
The abrasion resistance ¢alings are not relpled to

pumping 5 and therafore remaln the same in each

seleclion lable.
_Manuiacluring Needs -

There can be substantial cost savings and mainlenance
benefits where pumps and spares can be manulaclured
in the country in which they will be used, and Analysls
are ugged o consider tha advanlages of in-counlry
manulaclure when evalualing their handpump programs,
Under this heading, the ratings indicale the pump's
potential for local manutacture for three dilferent levels
of pational industrial development .

A lecal manulaciwre s cons:dered desirable, {he
Analyst selects the calegory of industrial base which
most closely malches thal In Ihe country or region
concermed, Only pumps with aceeptable ralings In the -
appropriate column 1, 2 or 3 should thien be considered
suitable, ‘

Thecalegories 1, 2 ang 3 :epresent

1, iaw ma’usfrfa.l’ base. Manufacturing mdustry s
operaling ‘on .a small scale, wilh only basic manu-
facturing processes available, Skill levels are generally
love. Material availability is resticted and depends al-

“most enurely on imports, Mass production is imited. No

formal qualily control procedures are In use. Maay lower '
inconie Altican counmes are exampies of -this type of
industrial base. :

industrial  base.
Manulacluring industry uses a wide range ol materials
and processes. Skill levels are comparatively high and
skilled management is available. Most engineering mate-
rials are imported, Some processing of raw materials is -
available, such as roling mills, loundrics, ete. Limited
quality control s employed. Some beller off African coun-
tries and many Asian and Latin American cauntries are

. axamples of a moderately developed industrial base,

3. Well doveloped Industrial base. Al commonly

" used manufacluring processes are available within: the
- country, excepl for highly spemahzed ones. A wide
_ range of good quality malerials is available, Allention 1o

quality control Is the nore in major manufacturing eslab-
lishments, Only speclal finished items or those with
propnelary 16 slncuons would need o be imporled '

1!19 ratlngs mdlcale how easy it would be o under-

- take manulaclure of the padicular pumip In a counlry with
" the degres of industial developmen! deaoled by the

column i, 20r3."

Analysts should nole that lhe presence of loundry
and processing skills. In the countey. is not in itsclf
enough o ensure thal handpumps can be salistaclorily -

. manulactured focally, Local industry must be willing fo
~ undertake the work and lo :mpose the necessary degree
of quahly conlcoi
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Interprelaﬁc)n of the ratings is;
oo The pump can be manulaclumd o a consistently
high quality in a country with the specilied level of
“indusirial development {1, 2 or 3).

o It should be possible o manufacture the pump in the

counliy, with some exlernal lechnical assisianeg to

ensure salisfactory quality control, and with impor-
tation of sorne special malerials or componenls.

-— . Local manufaclure of acceptable quallty is hkely to
baimpossible 10 sustain, .

Fuller delails of the manufacturing aceds for Indivi-
_ dual pumps canbe foundin the Handpurp Compendium

Shori List -

© This column i provided ‘for thé Analyst to develop a

prmary selection -of pumps -which meel the minimum

. requirements ‘of the project or program under analysis,.

" The selection procedure is {o lrace éach Jisled pump
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oo 1efl o right across the appropriale Table, checking )
the rating in cach coliumin that the Analyst bas judged fo
be relevant. If an unsatisfactory raling appears, ihe

i pump is rejected and the next pump examined. Only

those which nialch the  Analyst’s chosen minimum
critesia in every. column receive a check mark in 1he
Shor List column.

Further analysis of ihe shorllisted pumps depends
upon the purpose of the seiecleon procedure, and is
described in Chapter 6 .

Prices
indicalive  ex- Iaclory prices wore requesled from

manufactirers in Febrvary 1985, The prices quoled in
the Handpump Compendium shouk! be laken only as a

~rough guide o relative capilal costs; they canpot be
- used for estimaling purposes. When selecting pumps,

up-to-dale  quolalions must be oblained krom the
manufaciurers or distribuloss, Including packing, frefght ™
and insurance for the complele pump assembly, wilh

- rods and sising mains 10 the required depth and wnlh
. spare pads il desiced. - : .
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~ PUMP SELECTION TABLES
.The ratings in the fol]owing iables represent the "best judgment” of the
Project staff, They are based in large part on laboratory and/or fleld data, -

. which are. sumimarized for each pump in the Handpump Compendaum
: ' which follows Chapter 6,
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Ratings in the Pimp. Selection. Tablés are based on evalualion of pump
gertormancs In 1hé labaralory and lield trials. Three ratings are used:
oo = Good . - :
o - #: Adequate L _
e - & - Does pol mes inislmum requifements
A more detailed interpretation of the ralings for specilic headings can be

foundin the earier part of this Chagier.

The pumps are listad alghqbelic,aﬂy:in four seclions, éc__:cording 1 the
maxinun punping it recommented by the manufaciurer. The reference
aumber which precedes gach puip name indicales the order of the

ourps in the Handpumgp Compendivimn;

L. Thepump ha§bé'e_h‘i_égtgq'inllrri_a_[éb{)'rawr‘y ey
F - a Thepureip has had a mininiee of 2 years® tield tdals
(F) .= Thae pumphashad limited ield trats
T R TR T e ST
@llm‘{fg "'C;C‘ 'fﬂlﬁ_’lfu al i'fl{?ﬂ{:J B A

“Yhe discharge At daemed “idequale” far each puniping [ is poted at-

E

tha lop of thé afipropriale tablg. Th rate reduces as depth increases,

‘for the (easons explaingd in 8ox 5.1, Some deepwell pumps thus

achipve lowar ratings for low-lilt applicaiions; where users will opt for -

pumps giving greater dischaiges, A special aole is madg wherg a pump
is avaitable with & range of cylinder $izes of adjuslable stroke fengih, 10
suil gillarent depths, _ _ - .

Ratings indicale Ihe ease with which maintenance canbe caried ouiby: |
A~ Avillage carctaker o
8 -~ Angreainechanic -
G - Amobilemalnlenance team

pump Is fikely lo bafunciionifig properly. Separate ralings are given lor
different daily culpuls. The ralings combing judgments ol thg "mean time
belore lailure” (MTBF} and !he'pro_bab!e' “dowalime* when the pump is
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waiting t¢ be repaired. Yhey thus take account of the fact that pumg

- which are suitable loc vilage maintenance and can be repaired quickl

may be mora “reliable” than those whichi require more compler
mainieriance, evenil the latter break down less Irequently, :

Ralings are based primarily oa the malerials of the downhole compe
aedls, Galvanized sfeel pumprods and rising mains are not corrosion
resistantin aggressive waler and ¢arna - rating. :

Aatings indicate the purp's capabliity to pump sand laden waler.
Perdarmaace in laboratory and field trials Is combined wilth assessmenl
of the seal and valve types. For non-suction pumps, leather cupseals
are rated — , though the extent of abrasion damage will be rélated kb
the daily oulpul of the purmp, Analysls may thesefore accepl fower rated
pUMPS for light duty applicalions. : o

Ralings indicate the 8asé with which a pump could be manufaclured lna .
developing counliy wilh the specified level ol industiial development.
1 — Lewinduslialbase, Fmiled quably control
© 2 -~ Medivrlevelindustey, no special processes
3 - Advanced industry, good quality conteol

The ‘Analyst develops & shorl list by entering 2 check mark against
those pumps meeting his seleclioncrilgna. : :

Special features of Individual pumps are noted in this colum.
Amplification of the notes is given below, S : PR

3B

The noles relate 10 pumps w'f'lh' g same telerence numba; — e, Note _
14 iefers to Pump 14, thg Maldav. I tha tables, ratings 10 \which the note
relers arehightighted . [_ 9] - : :

"Nots 1. The oo caroslon raling for he ﬁbt_vASM is based on curent
. modsls, Earlier models did sutier from corrosion.

Hote 2. Tho o carrosion rating fot the Alidev is based on the use of
slainless staelpumprods, olfered as anoplion. :

Note 7. The Duba Tropie 7 is a high-discharge pump designed lor bvor
personoperation. | 7 S :

Noles 9 and 10,  Thé India Mark Il ysés 2 gravity relurn on the
plungar, add requlres 2 niinlmiony’ cylinder setling of 24- melers {one
- manufaclurer offers 3 fixed fink system for shatlower setlings).

80
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Note 14, The Maldev Is a pumphead only, All ratings are based on »
use of convenlional downhola components, - :

Mote 16. Reliabilty ralings for the Monalift are based cn pumps v
mietal gears. Plastic gears weraless teliable. i : .

Hola 24, Tho oo cowosion rating for the Vergnel s based on cuire”
models. Ealier models ¢id sulfer rom cosfosion. :

Nole 23. Tha vo discharge raling for the Volanta lakes accounl of .
pump’s adjustable slroke lenglh. Present designs require & minimum v .
diameterof 110mny, : : o
Nota 30, Downhole components of the Kangaroo are corecsion res-
{anl. The o rating relates tothe pedatreluinspring. - -

Note 40. The Rower is designed as an irrigation pump, and has a hig"
discharge. Itis widelyused for domesticwater supply in Bangladash.
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ables are based on evaluation of pump
performance I the faboratory and field trials, Threatalings are used:
oo = Cood
¢ = Adequale
~« = Doesnot meel minimuna requuremenls
A thoro dolailed interpretation of the ratings for specific headmgs can beo
- found ntha earlier parf of this Chapler, . .

Ratings In ihe Pump Selection T:

The pumps arg listed alphabatically in lowr sections, according to the
maximum pumping %t recommended by the manulacturer, The reference
nuriber which précedes each pump name Indicates the o:der of the
pumpsin the Handpurip Compend jun.

L. = Thepumphasbeen testedinthalaboratory
F = Thepumphashadaminimumof 2 years' field lrals
. {F) '» The pumphas hadfimited f‘e!d mals -

" The discharge rala _deemed "_ade'quale' lar 'each‘ pumping lift is noled at

- the top of the appiopdate table, The rate rGduces as deplh Ingreases,

" for Ihe reasons explained in Box 5.1, Some deepwell pumps thus

" achieve lowor ralings for low-lift applicalions, where users wilt opt for
pumps giving greater discharges, A special nolo is made where & pump
is available with & range of cylmdef sazes or adjustable stroke Jgngth, to
suit different de pths,

Lanaahd it

Ha!mgs mdma!e the ease w:th which mamlenance canbe car:ied outby:
A -— Avillage caretaker
8 -~ Anaseamachanic

* G — Amobile maintenance leam

- Reliabitity raungs are an Indncauon of lha propon!on of the tima lhat lha
pump is likely lo ba functioning properly. Separate ratings are given for
. dilferent daily outputs. The ratings combine judgments of the ‘mean time
' before failure” (MTBF} and the probable “downtima® when the pump is

: Dw noles rolale !o pumps with the same relerence number -— ie‘ Nota
14 refors to Puing 14, the Maldav, In lha tabres, rarmgs {o which me nole
ra!ersare h.'gh!;gmed | 0 ; ]

: Nola 1. The 00 coriosion ratmg lor lhe Abi ASM is based on curcent”

medels, Earlier models did sulfer from corrosion.

Note 2. The o corrosion raling for the Alridev is based on the use ol
stainless steal pumprods, offered as an oplion,

Note 7. The Quba Tropic 7 is a high-dischargs pump dasigned for wo-
personoperation,

Motes 9 ‘and 10. Tho India Mark Il uses a gravily return on the

plunger, and requites a minimum cylinder seiling of 24 melers (ona :

manuf acturer oflers afixed lmk system for shailower seliings).

80

. modets. Earlier modets did sulfet {rom cofrosion.
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waizmg to be repalred They {hus lake account o( lhe lac! thay 2%
- which are suilable for viltage maintenance and ¢an be :epaued
“May be ‘mére ‘roliable’ than. Whose  which réqulre mors :"- ,
malnlenance. dvenif lhe iaﬂerbreakdown less lrequenlly. .

:' Raungs a6 based p:lmanly ori the maledals of the downho‘e wn

nenis. Galvanized steel pumprods and fising mains afe 801 £Grran
resistam maggresswe walerandeama e raung. _ -

flaiings indicale the pump's Ca'pébaluy 10 'pt'jr'np sanddaden axy
Perormance In aboratory and field \dals Is comblned wilh assess-e
of the seal and valve types. For non:suction pumps, leather custx
are rated -~ , (hough the exient of abraslori damage will be 1wt

the daily’ outpul of the pump, Analysls may. lherelore accept lo.aer s

o pumps for I:g‘nt duly. apphcallons

Haungs Indzcaie lhe ease with which a pump could be manulacture? £
developmg counley wilh e specitiod lovetot industral devalopmem

A, == Lowindushial base, imited quality conlrol

2 — * Medium-fevelinduslry, no special processes

§ ~ Advanced:ndusw. good quaiuty conlrol

The Anarysi davelops a short fiet by enlermg a check mark "3"
Ihose pumps mee!mg his se!ecuon critedla, - .

s

Special fealufes of Individual purps ave noted fn this
Amplification of I_ha nc»resis givenbelow, :

' Note 14 Tha Matdev isa pumphead only, Afl ralmgs are based ¢
use of conventional downhola companents, 5.t
Note 16, Reliability ralings for the Monoiit are based on pump

molalgears. Plastic gears were lass teliable.

Note 21. The oe corrosion rating lor the Vergnel Is based on 67

Note 23, Tha 00 discharge vating for \he Vo1arila takes accouﬂ' @l o

punip's adjusiablo slioke ienglh Presenl dcsngns reqwre a iy

. diameterol 110mm.

Note 30. Downhola componenls of the Kangaroo aré c;a:}rms«!n
tanl. The o ralinig relates o the pedat relurn spring. s 3t
Note 40, The Rower is dasigned as an irigation purep, and h‘; :
dischiarge. Itis widely used lordomesl:cwatersupplym Banglades™



e ' S  Maximum pumping liit —- 7 meters -
i “Adequate” discharge rate — 19 litarsiminute
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fAatings In the Pump Selection Tab!es arg based oft evaluahon of pump
perdormance nthe laboratory and lisld trials, Theaa ratings areused;
o0 = Good ‘ .
‘e = Adequate .
— = Dossnot meelmmrmumrequnmmems ‘.
- A mors detaited Interpretation of the ratings for specilic haadlngs can be i
foundin lhe carfier pact of this Chapler. .

The pumips are listed alphabelically In four sections, according to the
maximun puping lift recomniended by the manulaciurer, The reference
aumber which precedes each pump name indicales the order of the
pumps in the Handpump Compaendium,

"L = The pump has beentestedin thelaborato:y _
£ = Thepumghashad aminimum of 2 years' field trials
{F) = The pump tas had hmlled lield trials

The dischasge rale deemed adequata for each pumpmg hﬂ is- noled al
the fop of the appropriale lable, The rate reduces as depth increases,
foi the reasons explained In Box 5.1, Some deepwell purps thus
achieve lower ratings lor low-lift applications, where usors will opt fos
' pumps giving greater dischacges. A speclal note Is made where a pump
is avallable with a range of cylinder sizes or adjustable siroke Iength to
sunldufretenldemh&

Ratmgs Indicate the ease with which mainlenancé canba carried out by.
A -~ Avillage caretaker
B -~ Anarcamechanic C
G ~= " Amobie mainlenance tear - -

Renab;!nly talings are an indlcatlon of the propartion ol the fime that the

pump is fikely to bae funclioning propesly, Separate ratings aro given for
different daily outputs, The ratings combine judgments of the *mean timo

beforo failure” (MY BF) and the probable 'downlime when the pump Is -

The noms relale to pumps with rha same re!arenae number =, e Nofe
14 rafers to Pamp 14, tha Maldev. In the rabros, rafmgs {o which the riole
ralers arehrgm:gh!ed E:ij

Note 1. Tha 00 cotraston rating lor the Abl- ASM ls based on currem
models, Earlier models did suffer from corrosion,

Note 2, Th¢ o corfosion rating for the Afridev is based on the use of

stainless stesl pumprods, offered as an optlon.

Mole 7. The Duba Tropic 7 is a h!gh dmcharge pump designed (or twm
person eperation,
Notes § and 10,
plunger, and réquires a minlmum cylinder selling of 24 metars {ong
manufacturer offers afixed-fink system {or shaliower seflings).
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: wamng to be tepalred They thus lake account ol the Iacl ihat pun-,

~developing country with the spaciied level of Industral deveiopmenl

‘The India Mark- Il uses a gravity return on - the

mt«w,w-vml
; i % j

Mﬁ!’\-\ n.u-.;.f

a‘»‘é‘:’f:‘:f:"':*""h K

mum.t. wé.uh.uu.)»u mo}.i-}-ru

e

which are syltable for viltage malntenance-and can be repalred quis
may ‘be more "refiable”. than .lhosa.. which require maro Commp
maintena nce. svonitthe Iauerbreak down !ess 1requem=y ’

Hahngs are based pnmanly on ihe malerra!s of the downho!o comp' :
nents. Galvanized stes! pumprods and rising mains arg nol corosicy
resistan!ln aggresslve waler and earna s ratmg ' ‘

Ralmgs Indlcate |he pumps capabmly lo purip sand-laden wai('
Performanca In Iaboralory and field trials is combined with assessme
ol the seal and valve types. Leathar cupseals atg rated” - , though b

extenl of abrasion damage will ba refaled 10 \he dally output o{ the pumr;
Analysts .may thereloro accepi lowor rated pumps for laghl L1
appllcallons. . .

Haur&gs indicale tha ease w:lh whlch a pump ¢ould ba’ manulaciufed Ind

1 — Lowlndustrialbase, fimited quakly control
2 — Medivmdevelindustry, no speclal processes
- a - AdvancedInduslry,goodquat:tyocnlml

'rhe Analyst develops a. shorl list by emenng 3 check mark agalra
Ihose pumps meelmg hls se!echoncnlena ‘

: Speclal features of Iﬂduwdua1 pumps arg no!ed in this colm¥

Ampn licalion ol lhe no!es ls gi\i'en be!ow.

sxz- ﬁmﬁ{{ w;ﬂ
P»‘ﬂ%%‘ o ralings,
%ﬁﬁ i

Nole 14 Tha 'Maidav Is a pumphiead only. Al tatings ase based on ‘”
~ ysoe of conventlonal downhole components.

Nola 16. Reliabilily ralings for the Monolift are based on pun\ps Wi
motal gears. Plastic gears wereloss reliabla, .
Note 21, The 00 corrasion raling for the Vergnel Is based an cureel

models, Eadier models tid sufler iom corrosion.

Note 23, The vo discharge rating for the Vofanta lakes account of 9

 pump's adjustable slroke lenglh, Prasent des1gns tequire a ‘rinium ¥

giareter of 1 I0mm. «
Hole 30, Downhols components of the Kangaroo are corsosion 1€
ta. The o rating refales to the pedal relurn spring,



,iab!e 9.2,' S o - Maximum pumping lift — 12 meters
e o S . “Adequatc" dischargo rate — 16 {llers/minute _
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Iodicates l?_léll discharge ratings are based onchoice of the correct cylindei size from arange offered by the manuféc'iurer.j
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ﬂatfngs in the Pump Selection Tables ata based on evalualion of pump
perormanceg intho laboralory and lield trals, Three rafings are vsed:
0. = Good
o = Adequale
- u [0es nol mestminfmuni reguirsrients
A more detailod Interprelation of tha ratings for specific headings can be
" Tound in the earfier pari of this Chapter, - _

The pumps are isled alphabslically In lour sectlons, according lo the
maximum pumping lifl recommanded by the manufacturer. The eferonce
nunmbar which precedss each pump nane lndlcaies the order of the
pumps Inthe Handpump Compendium.

L a The pumphasbeenIesledinlhelaboratmy
F - = Thepumphas had aminimumof 2 years' field lrlafs
{F} = The pumphashadl:mntedl‘ efdlnals '

The dlscharga rate deemed “adequale” for each pumping it Is noted at
the top of the appropriale table. The rale reduces-as depth increases,
for the reasons explained in Box 5.1, Some deepwall pumps lhlss.
achiova lower ratings for low-$it applicalions, where users will opt for .
pi.lmps giving greater dischargos. A spectal note Is made whare & pump
_ is available with a range of cylmder sizes or adjustable slroks |ength; lo
suit dllleranl depths. -

' Raﬂngs Indicate the ease with which mal n{enanco canbe carried out by
A~ Avillage caretaker .
B — Anareamechanic
-G —  Amobile malntenance team

Reliability falings are an ino‘icalion of the proportion of the limoe that the
pump is likely to be luactioning properly, Separate ralings are glven for
difterent daily culputs. The ralings camblna judgments of the *mean time
beforg faiture* (MTBF) and he probab!a ‘downlnma when the pump Is

The noles ralale !o'bUmps with the sams releience numbef ~i.0. Nolo
4 relers o Pumg 14, the Maldev, In the fab!es, rarmgs fo whfch he nole
relers are highlighted ~ [0 -]

Note 1. The oo corrosmn raling for the Abi-ASM is based on cumrent
models. Eailier models did sulfer from cornosion,

Nole 2, The o coroslon rating lor tha Alidev [s based on the use of
stainless steal pumprods, offered as an option.

Note 7. The Ouba Tropic 7 Isa h|gh drscharge pump des!gned for two-
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veaiting 10 bo repalred. Thev Ihws.. Iaka accoun; of the facl lhat puo
which ate svitable. for vitage malntenance and can be repalred quk
fay. be . more . "réliable’ Whan those which roquire 1Mo16 'com;
maime nance even it tha Iatler bmak down less f:equenlly

Ratings are_ based. pnmaﬂry on, the materials. of lhe downhola coa;
nonls, Ga1vanlieq stagl: pumprods and rdslng maine are nol corgo{
resislant(n aggre sswe wamrand éam a e ralmg

Ratings Indicate Aha. pump’s. capablllly o pump sand-laden wa‘l

Performance [n laboratory and field trials 1s combined with assessrm
of the seal antd valve types, Lealhar cupsea#s arg jaled lhoughr
extent of abraslon damage will bs related fo the daily autput ol ha pu;
Analysts may. . (herefore accopi Jower fated pumps. lor tight 8
apphcatlons .

Halrngs !ndncala the ease w:th whlch a pump coutd be manulacluredis
developing country with the specll iffed lovel of Industrial deve!opmenl
1~ Lowindustia base, Iumtad quality conteol.
2 -~ Medium-lavelindusly, no specia processes

"3 = Advancedmduslry.good quahtyconlrol
éd‘!ti‘?h‘r‘i&*sﬁﬁ'ﬂfsﬂgﬁ%%%

The, Analys) develops a short.list by enlenng a check mark age
thosa pumps meetlng his seleclion cmena

HeT st’?xi"
Ana[ysis should obtaln curenl prices torshor! Ilsled pumps,
; Wﬁefi‘i““xsﬁ’%‘w Mu‘é?;{?i

Special fealu;es of . Individual’ pumps arg noled in this col
Amp!nl‘cabon of lhe notesls given below.
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person operation

Note 14, The Maldav isa pumphead only A ratings are based on ﬁ
useolconvenﬂonaldownholaoomponenls '

. Note 16. Reliability ratings for the Monofift are based on pumPS ‘(
- metal geais, Plaslic gears wero lessreliable,

- Nols 21. The oo corroslon raling for the. Vergnet. ts based o0 ot

%

*models. Eaflier models did suller from coreosion,

Note.23.. The 0o discharga rating for the Yolanta takes account 0’5
pump’s ad;uslab!e slioke Jength, P:esenl deslgos requnre a mmlmuﬂ“
dnamelerof 110mm. : :



Table 8,31 _ . - Maximum pumping lift — 25 meters
: “Adequate” dlschargo rate — 10 1llers/minute

i MW'"" Wr-*-'-‘-"w-mfr—rﬁw—v“'sr_vrﬂwu—v-*«mvﬁw #7 AL R A L e S A T e S £ S ST P e S e e e .
;.:_,_ :':'_. L .i‘;: ! "‘ f . _' o :E‘ . ,",'- f" '.?_, P ;: o - Q |}i ) U S A
5 h il ek AR ,.,..._.--....,-\.-.,: m.--.----a-q.-l RRVUSUNE TE S L 4 RO e..-.-.m!-r.h...w.-._ud
: T : Essa of Agliabitty | : Manufaclurmg_
' ‘Dafa. | Dlscharge | - malilep: forfmid) | CoredAbr | o __peeds | Shost | Frice
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' Nma!es’that discha rgé ratings aro based on cholce of the correct cylinder size from a tange offered by the mahplaclure’r.- :
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Ralings in Ihe Pump Solection Tables are based on evalualion of pump
pedornmance Inthe laboratory and held ldals. Three ralings are used;
00 = Good : .
o = Adequale _
<+ u {oesnotmesl minimum requirements '
. A mors detailed interprelation of the ratings for specmc headings ¢an bo
. found fn the earlier part of s Chapler,

The pumps are fisled atphabefically in four sections, accarding lo the
- maxtmum pumplng lilt recommended by the manufacturer. The reference
number which precedes each pump name Indicates tha order ot the
pumpsinihe Handpump Compendiuni,

L a- Thepump has beenlestedinthe raboralory
F = Thepumphashad aminlmum of 2 years’ field lnals
) = The pump has had timited ﬂeld tdals :

The discharge rate deemed “adequate” for each pumping It Is noted at . -
the top of the appropriate lable, The rate reduces as depth increases,
for the reasons explained in Box 5.1. Some deepwell pumps thus
achiove lowar catings for low-lilt applicatlons, where users will opt for -
. pumps giving greater discharges. A speclai nolg Is made where a pump

is available with & range of cylindar sizes or adjustable stroke Ienglh to-

_sundﬂlerenldeplhs

Ha!mgs Indfcate he ease with which maintenance ¢an be carnigd oulhy
A — Avilage caretaker
3 — Anargamechanic
C —~ Amobis maintenance team

Reliability ralings are an Indication of the preportion of tha linte that the
pump Is likely to bo lunclioning properly. Soparale ralings are given for
dillerenl daily oulpuls. The ratings combinie [wdgmonts of the “msan lime
botore {ailure” (MYBF) and the probable “downlime” when the pump Is

The niofes relsle (o pbm;is with th same referénce number — le. Nola -
. 14 sgleis lo Pump 14, the Makiev. In tha tables, talings to which tho note

felers are h:gh!rgmed [o |

Note 1. The 00 corrosion rating for the Abl-ASM Is based on current,

models, Eatlier models did sulter from corrosion.

Note 2, The o corrosion rating for the Alidev Is based on the use ol'

slainless steel pumprods, offered as an option.

Note 7. The Ouba Tropic 7 Is a high-discharga pump designed lor two-.

pecsan ope ration,

a6

VI ﬂ.-' oo ”"'ﬁ"..- ‘-‘ r\-.w'ﬂ rrwvs:ﬂxwﬂ"v“‘*"mr“wr"ﬂ‘vm
A,J!{g&u }&l ",' o SR T
h’ﬁ .r....uc. PIE 31T T 1 v\wai‘-aﬁfﬂl‘r;w\hhhhhm ...uzu.n.....‘ o

- malntenance, eveniftha lauer bteak down less irequem!y

. Analysts may - therélore accept lowdr raled pumps ior |Ight o

waiting to bo repalred, They thus !ake' account o! the ra'c'l_lhat ™
which are sunab?e {or village malntenance and can bo repalréd qu
may be more “reflable” than those whlch sequlre more o,

WT)W"W
U 0,&- (]

Ratings aro based primarily on the materials of the downhole cor
“nents, Galvantied steal pumprods and flsing malns aro not corms
reas!anl In aggressive wa!erand eaina -— raing.

Ralings Indicate the pump's capability lo puinp sand-laden w
Parormance in laboratesy and lield tdals is combined wilh assossh
of the seal ang vae iypes. Leathét cupseals ara ralgd - lhough
extent of abraslon damage will be refaled to the daily oulput of tha pr

applmallons. - )

!

ﬂalings fnducate lhe eaSe wnh whsch a pump could ba manufaclu;ed |
|
\

* developlng counlry with the specilled lavetof ind Ustdal developmant,

1 == Lowindustrial base, imifed quality cGilrol
2~ Medium-gvelIndustry, no spectal processes . 1:
3 - Advancedmdustry, goodquahtycontrol ' )

!

Tha Analys! deveiops a short !|st by enleﬂng & check mark aga f
ihose pumps maeung th selecﬂoncmena

Anaiys|s shou!d obla:ncurrenl prices lor shorl listed, pumps.

.. vﬁ, g}i

Spactal fea’lurés o( lhdwfdﬁal pUnps ar_e nbted in this coll
Ampiitlcation of the notesisgivenbelow. .

Note 12 “The manufacluref ;eoommends a_ maximua deplh 0‘!
melers for the Kardia

' Note 14. The Maldev Is a pumphead only. Al ratings are based 0“
useof conventional downhole camponanis,

Mote 16, Reﬁabimy ralmgs for the Monokit are based on puafs >
metal gears, Plastic gears woro less rekable. A 2:1 gear calio fs supp’
tor deépwell app!ncauons.

Note 21. "The oo cdreosion raling for the Vergael is based of our®
madels, Earlier mode's did sulfor liom corrosion.

©*, Nole 23. The oo discharge rating lfor the Volania takes accouﬂ‘ "'"\
. pump’s adjuslable stroke lenglh. Prasent designs requua a misimu®?
di ameler of1 10mm. :



fable 84 - ] L Maximum pumping lift — 45 meters

“Adequato” discharge rale - 7 litersiminuto
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*hdicales that d_ischargo ratings are based bncholce_ol the coméct eylfinder size from a range oHesed by the manufaclurer.
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The Pump Selection Tabte's in Chapter 5 can be used fo
inake a shor iist of pumps which meet minimum require-

ments. Together with the Handpump Compendium, they -

provide a'means of seleéting a pump lor One padicular
application.
The lables can a!so bo, used as an aid lo preparation
" of bidding documents or to ‘evaluation of bids for the
procurement -of . handpumps...
Documenis for the Procurement of Handpumps!, desig-
“ned for international compatitive bidding, may also be
used and are available from the World Bank, They
include methods for welghling key pump altributes, so
that the benelits of exceeding minimurn requirements

(beller reliabilily, easier mamienanca, ele.} can bé iaken '

ifta account alongside price. :

i Final selection of Oné or more pumps will depend ont
the.operaling condifions under which' the pumps will be
“used, the -relative.- importance” placed on - different
eleclion crileria, and up-lo-dale prices. In selecting
handpumps for a parlicular application, the important
 fiest step IS a clear, definition of -the operaling

. ¢onditions {i.e. the rarge of pumping lifts, the amount .
of water 1o be pumped each day, the corrosivity of liie

water and the potenlial for sand pumping), the
{nalntenance system that will be employed, and the
: unporlanceplacedonlocal manufacture, L

i Form 81 al the beginning ‘of Chapter 51 a
convenlent way of esiablishing these pump selection
¢iiterfa. These minimum -requiréments then permit the
Analyst to- identily the -appropriate Pump Seleclion

Tabig, and then to eliminate from lurther consideration .
those pumps which would be unisultable, The resulling .

Short. List of pumps may then be evaluaied in more
datail,
The Handpump Gompendaum is prowded as'a

reference for more detailed analysis of shortlisted

1. Applied Research ang Technology — Note Ne. 1, Dratt

Sampla Bidding Documents lor the Procurement of Handpuaps,
Werid Bank, 1984, ‘

Diatt Sample. Bidding

pumps. - Information in the Compendium should be
supplemented by up-to-date Information on pump prices,
including frefght and insurance, and, where appropriale
by inspection of vgorking pumps and maaufacturing’
facilities, or by review of working drawings of non-

. proprigtary pumps with potential local manufaciusers.

The examples which follow denionsirate how tho
Pump Selection Tables can be used lo develop a shorl
list of pumps. They are folléwed by a brief descnphon of

“the meril point method of pump evaluahon used in the
' samplebsddmgdocumenls :

Warked Example No 11 Low LIﬂ

This examp!a Is typica! o! an ailuviaf plain in Asia, with a
permeable aquiler and a high groundwaler level, A
maximum user group of 75 people per handpump is
desired, with a demand of 20 Rlers per person per day
fi.o. each pump must supply 1.5 cubic meters of water a
day).. Very liflle drawdown is expecled during pumping,
bul ngarby molorized pumps may lower the water table
locally in some areas to 10 malers below the surlace.
The groundwaler is: nal corrosive, and only trace
amounts of sand may enter the wells during pumping. -
Village-level maintenance is fo be inlreduced, as.is in-
counlry manulaclure of handpumps,_ln a country with a

"\ medium leve! industrial base. Two pumps are already
_widely used in the couniry + The India Mark 1l fimported)
" andlhe NewNoG(iocaI{ymade) N

“The first slep in selecung a shont kst of pumps for this

application is to complete Form 5.1 with the specific

_ Seleclion Criteria. Figure 6.1 incluges a copy of the form
. completed  according to the crileria identitied by the
-Analyst, Note that these is no Pump Selection Table
. precisely malching lhe operaling condition of 10 meters

axiraum pumping lift, so the Analyst opls for Table $.2

- {12 meters}, ensuring that the most savere condmons
argmel.

From the criteria listed on Form 5.1, !he Analyst
determines thal for a pump to. mest his minimum
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 Figute TG.VI Handpump Selection Criterfa for Worked Example No. 1

NAME OF PROJECT _Worked Example No.J

MAXIMUM PUMPING LIFT
~ Selection Table for this il

DAILY QOUTPUT PER PUMP

MAINTENANCE SYSTEM TO BE USED (A, 8, 0r C)
Where A = Village:-level maintenance
B = Area-machanic maintenance .
G5 -Cantralized maln!enanco

MINIMUM RATING NEEDED FOR CORHOSION RESISTANCE
Where — = Corrosior resistance 15 not required
.. 0 = Resistanceta mildly corrosive water is required
oo = Resmlanca 10 aggressive water is requured

MINIMUM RATINC N&E{)ED FOR ABRAS!ON RESIST. ANCE
. Where - = Either thereis no sand pumpang anticipated, orthereis a

will not be greater than 1.5m3
0 = Thereis apossivility of trace sand pumping and lhe da|ly
: oulpul will be greater than 1.5m3 _
oo = There isa possﬂalhly of significant sand pumpmg

_MANUFACTUH&NG ENVIRONMENT {1.2,0r3)
Where 1 = The pumpls tobe madain the country,
" andthereis alow-levelindustrial base
2+ The pumpis to be made [n the country, and there is a
_ - medium-levelindustrial base
3 = The pump may be imporied or madeina counlry where
' thera is a high levelindustrial basa

PUMPS ALHEADY PEHFORM!NG SATESFACTORILY INTHE -
COUNTRY (* {F ALSO MANUFACTURED iN THE COUNTRY). N

- HANDPUMP SELECTION CRITERIA -

possibility of trace sand purging and the daily output -

a8 melers
L8.2,

RRERL
A
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requ:remenls il must ach:ave raiings in Table $2 as
follows: -

Criterion

Column No'. Minimu
inTéble 8.2 “Rating
3 ' Dischargefa'le ] : o
'4(;\}' a Easéoimairjtenéﬁce . .
. - atvillage level ..o
5(i.5) Reliability for output :
of 1.6miday 0
8 Corrosion resistance -
7 “Abrasion resistance =
E a,(z')_ ~ Manufagturing needs in .
' _ medjum levelindustrial base 0

Each of the pumps n: Tablo S2 08 eva1ua!ed to
. check whether it achiéves these minimum ralings. Figure

6.2 shows the compreted Table §.2, revealing thal just -

six pumps met the minimum requirements {the desire for

villaga- -lavel maintenance and loeal manulaclisre elimb

nates many on the fist). Neithér of the pumps curéntly in
use in the counlry make the Short List - the New Ro, 6

is a'syction pump and so cannol be considered for fifts -
~ of mora than 7 meters, and the Indla Maik 1} is not -
- appropridte lor village-lavél. mainténance, Tha six short-

listed pumps thersfore are: the Alrldev, Blalr, IDRC-
. UM, Nira AF85, Tara and Volanla, .

This narrowing of ihe choica is a very important slep
in the .selection process, as it produces a manageable
list for detalled analysis in the final selection slage. In

_ this particular example, turlher reductlon of the shor list

wilt depend on the priority given to individual allributes,
'nd on prlces. For éxample, the Blalr has a lower rating
10) than the others {oc) for dzscharge, the IDRC-UM
and Volanta tower ratings lor eass of malnlenance, and

- the Tara a lower raling for reliability, Five of the pumps

rank_equally {o0) lor local manutacture, which in this
" case s an impartant ciiterlon. Consequently, potential
- manulaclurais In the couniry should be contacted to
" obtaln assessmenls of thelr capacilies. for manulac-

. turing the six pumps under considaration, and the prices

“Hor do:ng so wnh adequate quality conlro!

Worked Examples Nos. 2 & 3
* “tntermediate and High Lift

whera maximuim pumping iift, inclyding drawdown during
the pumping day, is expecled to be 25 melers for the
majority of the wells {Example No. 2}, though lfis in
areas near to the profaci may ba as much as 40 meters
(Example No. 3). Each pump is 10 supply 200 people with
20 liters @ day —~ giving a lotal daily output of 4nv*. The
pump must ba suitable for maintenance by area

mechanics, perhaps fravelling on mopeds or bicycles.
Good gualily conirel of drilling and well construction can
be assured, lo prevent sand pumping, and the ground-

| water is nof corrosive, fn- -country manufacture 1s not an '

immediate objeclive. -

In comp!eting the Seleclion Ciileria Form for this
appiication (Figurs 8.3 - Exarples 2 and 3}, it is prudent

to conisider two separale ¢ases - oné {or. the 25 meter hift
spacitied for Whe project ilsell, and the other covering
andicipated condilions in: the nearby area, wherg pumps
may be neéeded in the future, and standardization would
be of benefit. The Analyst will perform his evaluation
using Table 5.3 for the projecl area and Table S.4 for the -
proxinmiate drea, Flgure 6.3 {Examples 2 and 3} shows

~ the completed Forms, resulting in two Short Lists.,

Sixleen pumps make tha shor fist in Example 2
{25m pumping 1ift) while only 5 make itin Example 3 (40m
. The large lisl tor Example 2 reflects the fact thatl:
lralned area mechanics can successiully remove the
pumping element of most conventional handpimps at
purnping lifts down 10 25 melers with no exlernal assis-
lance. However, at higher pumping llts, this is not the’
dasg, and reliabliity becomes unacceptable for most
pumps. The short list lor Example 3 is therelore more
firnited. N

When selecting a pump for lhis region, special
cansideration should be given to those purips which are
on both lists, s6 as lo choose a single hngh <fift pump
modei for the region.

'_Worked Example No. a: VLOM Pumps

for Intermediate and High Lifts

Example No, 4 idenlilies thos¢ intermediale (12-25m)
and high {25.45) Yift pumps {Afridev and Volanta) that
ara mos! likely o be able to be maintained by village- .
based repairers, ‘and that can be manufactured in-
countries with a low industrial base. Both the shori tist
pumps have limitations: the Afrldev has only fimited -
field performance data {as indicated by {F) under Dala
Sourcs in the rating lables), and is sif! undergolng
developmen!, as the Compendium entry (Pump 02)
makes clear; the Yolania requives a 110mm 1.0, ‘well .

- casing, afing out its use-in 100mm wells. A sritall

diameter version of the Volanta is now being tosted
{See Note 23 in the raling lables). The requirements of

- wl!age -based maintenance and local manufaclire used

in this examplg lead to a very limiled short list, an °
" indication of the imporance of prasent and future

. development of VLOM pumps for medlum and hlgh lnﬂ
appncahons -

A fraag!pump program is.being prepared for a region .-

Merit Po:nt Evaluation

Whelher or not full competmve bxddmg procedures and

' [n this example, the only waler use wnkl be domesnc but the

1 Analyst is caulioned that In some other ¢ases allowance must

also be mace for anamalwammg or itrigation, .

PUMP SELECTION: WORKED EXAMPLES 81

—~137



Figure 6.2 Compilation of Short List lor Worked Example No.i - _
Table S2 = o ' Maximum pumping lift — 12 meter
' L "Adequate” discharge rale — 16 litersiminug

ey A S il raerinn L ated wia prtl
£ R M SO L,
el PR EACH RV UREUET L NC R Y 0. TEF S WA i
_ Easeol | RAeliabifity -Manutaciuring
o Dala | Discharge | _mainlenance | - for{m/d, Coir.| Abr. |_____needs Short | Price o
| Pumpnamg - | sobrcg| sate | A | B Y C |15 4|8 |res fees] 1| 2] 3 fist | {Uss) Remarks |
HIGH LIFT PUMPS {0-45 mieters) -t
. . ; : . -
1 ADI-ASM_ LRyl o = Jooloaleofol-wloo) a t -l o) o d 1 1 SeeNotas !
|2 _Alddey — {¥) 00 oo |oo ool oo looto]l o | 0o fje ] goloo ¥ SgeMole 2
3 _AID Oeriv. Deepwell L Fl. oo ~— |oo foo | oo o] = | —1—1-00] 06 : :
4. Besighell SN IOL IO AU =~ oo o0l 00 {0 o lo..solon.
J8:_Climax 4L 00! = | = do0l 00 ]oo]o | — | —~ |—}| | oo .
6 Dragon2 = L o ~loolooloolo|—i " —]-~-1 0ol]oo —
| 7 _DubaTropic7, F_ o0t J—~jtofeeleo]|o]=l =1 —]—1 —]oe SegHote 7!
|8 _GOW. LB ot ~loo |nebooJoplol =] e | oloo :
9 India Mark llslzndargt 4 L _F o ~=_| go 90 tooloo) o | — Lo | 0100 Ses " 29
10 _ India Mark )l (mioditied) (£l o w|og |oo | 0o Joojoo] .~ | 0. j.— [ 0| 0o : Ses Nole 10 |
11 Jelmatic Doapwett L 0 —.]oo oo | ¢0 leojo |-~} ~]-=1 oloo ] -
12 Kardia L_{F) o ~ lao lod | oo [0o]lo oo o o | oo ' i
[ 13 Korat: LFl oot 1— o laal oo loolol | =l.o| colao !
14 _Maldev L _F1 _oo*  |oo oo ]loo ool |~ |-a1lo | gotgn]. . : See Hote 14 .
15 Monachfa . L F 00 [— leo loo | oo |oolo |~ | —<f—~1] oleco ' L i
16 Manofill . L_{F o = |~ loo ) oo toofo |« |op] -~} —1 00 ' Sea Note 16
17 Moine - L F -— —~t—lac oo leglo | ~ oo ]| ] .a] o :
18 Mira AF84 . L o l— Joo |oo]| oo l0glo ool o |-~ o | 0o
19 Philipgines Deepsel {F) o -— oo leol oo | e l-—-) .1 1o | 08l oo . .
20 SWNE08 81 F| oo I~ loo [oo| oo [ooiool oo | 00 .- | 00| o0 P . ' :
21_Vewgng! L Fl . o oo loo|ao [o0io oo | o0 {-—| ol & ) ‘ Seo Nole 21
22 VEWAI8 . L | o =~ lo Jlooloo tol—]oo b= |-} —~] 0 '
23 Volania ' L F 60 0 Joo Joo [ 00 fooloo| oo Jool o | o]so N See Hole 23
INTERMEDIATE LIFT PUMPS (0-25 meters) - i
24 _ConsallenLOG ; L F| oot |~ loo|on]oolol—)ool o | —1| oloe
25 DMR {Dempsier deriv.) F o' — |00 oo 0o do =} - | o= | — | 00| 00
26 NiraAF7g = = L.F 00! —~ oo {os oo o]~ — | 0 |~—1{ cO| 00O
- LOW LWT PUMPS (0-12 meters) : -
27, Bfalr £ o o0 oo Joo loodot-=faat el ot 0sifoce ) hE
28 _Elhiopia AR50 L . | . : Tm.max. il
29 IDRCAUM L 00 lo loo |eo| oo |o]|~=lac] = oloo|loo]| ¥ : - -
30 _Kdngaroo L F| o0 Je=loo |ca|ooflo]|—] o loeo|-~1 ol]oc : Sce Mote 30
231 MalawiMark V £ ' _ i . - Ymomax, Jilt
32 _Nita AF85 L_F eo oo |oo loo | oo Joolo | ool o | 6 | ool o 9 e
33 Tara ' L F c0 |oo oo foo] o [—]~] o {+— | 0] 00] 00 ¥
ADDITIONAL PUMPS
AL - _ 1 . . _
a2 - = . _ -
A3 2 - it : :

. Incﬁcatés that discharge ratings are based onchoice of the correct cylinder size from 4 tange oliered by the manutacivrer,
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migrit point evalvation are to be used lor final pump
seleclion, up-lo-dale prices are essenlial. The prices
quoted in this document cannot be used for final stage
- comparisons; they ar¢ indicalive of ex-faclory prices
only and they were obtained in 185 &nd 1986. For pump
selgction, " the Analyst ' must have cumeni prices,
including shipping and insbrance cosis for the quantities
needed, and must take account of the. anticipated cost
“of spare parts over a reasonable pericd of operalion (say
three . years). .The Handpuimp Compendium ollers
guidance on likely frequency of repairs, and expertiences
from other projecls may also provide dala for assessing
pump pefoimancs and spares requlrements.

Some Analysts may have decided 1o salect the

least expensive pump which meets - the minimum.

- requirements. Others may be using & procedure similar

1o that outined in the World Bank's sample bidding

documents, where minimum requirements are specified

and meril points are then awarded to those pumps which

exceed the minimum requirements {ease of maintenance

and avaitability of spare panis are examples of alltibules
" which may be awarded additional merit points).

The lull procedures of Merit Poinl Evalualion require
lengihy explanation, and Anzlysis wishing 1o apply this
method are advised Lo oblain a copy of the World Bank's.
Sample. Cidding Documents for the Procurement of
Handpumps.. Table 6.1 shows the ouicoms of such an
evaluation comparing four pumps which met ali minimum
requirements. From this evaluation, Pump *B” would be
selecled, becausea it has the highest tatal merit point
score among the shori-listed pumps, though it was aot
the lowest priced pump {that was Fump *C},

Table 6.1 Merit Polnt Evaluatlon of Four Short-Listed Pumps

oo,

‘ Maxamum Pump reference
Crrienon seore A B c s,
Pncaolpump B S 50 2 42 50 M
Priceof spare pats B 10 -8 8 9 10
Dischasge rate* -8 0 5§ 3 o
Reliability* ' 10 - L 7 L3 5
" Easeof maintenance and repatr® oo 16 8 8 4 4
Service and spase parts availability® : 5 - -0 3 Q 0
Abrasion resistance” | : 8 ¢ 3 6 3
. Standardization : P 0 5 0 0
Total Scores ' o 160 $1. 81 71 56

* Dehotes'categories far which meril points may be awarded if a pump exceeds the minimum
tequirement, A zero entry means thal 2 pumg just meeis the minimum requicement.

4
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