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This End of P r u i e c t  3eporS (EPR) samxarizes the results of 
.t 

five years of i z t e n s l v e  e f f o r t  to izvestigate and to develop the 
groundwater reswrce potential of Somalia* The scarcity 0 2  
dependable water supplies for Yze rural population and f o r  their 
livestock is one of &he most serious ecnstraints to the economic 
development of -&he ,amtry, The Government of the Democratic 
Republic of SoaaPia (GDRS), in recognition of t h i s  problem, and 
i n  cooperation with the United States Agency for International 
Development ( U S A I D ) ,  estaSlished and funded the Comprehensive 
Groundwater Developneat Pro jec t  [CGDP), 

This project was adsinistered thra~gh t h e  Water Development 
Agency (WDA) o f  the K i n i s t r y  o f  Minerals and Water Resources 
) ,  a d  was provided technical assistance by the firm of 
Louis Berger International, I?c,, in association w i t h  the Roscoe 
Foss Canpzny (hereinafter referred to as LBTIJRY).  

In addition 20 deveioping x?ter supplies i n  the designated 
priority areas of t h e  3ay, R i z a n ,  Gzlgudud, azd Mudug Regions 
(Figure 2.1.1) the overall pzpose  of the  CGDP w a s  to 
strengthen t h e  WDAis capabiiity to c o ~ s t r u c t ,  operate, and 
maintain rural watar sxpply systexs. As a f u r t h e r  inducement tc 
accomplish Lkese .oals, the CCDP u r s  designed to be integrated 
. * ;  wAbk h two existing YSAXD ? r a j e c t s ,  the Bay Re;kon Agricultural 
Development project ( E M G B )  and the Central Rangelands 
Bevelopment Project (CRDP). 

Exploration and expfoltztion of the  groundwater rgsouxces 
were aade possible th rcugh  t h e  provisicn by USAID of required 
ewiprnezt and mzterizls, and by khe requirement fo r  the  training 
of WEX personnel in t h e  sse and ziaiztenance of this equipment. 
In an effort to insure that w z t e r  supply facilities would be 
properly rece ived an2 z n i ~ t a i r r e e ,  2 sociaeconomic program w a s  
included I n  t project '-,o aozitor i~ tp i lc ts  and to foster 
cosnmnity participation. 

T' * 
A S  repcrt has Sesc pre2zred LE . .. " ; v e  voicmes wirh the 

i n t e z t  of provzalnq c.:e set cf d ~ c u n e ~ t s  that cover t h e  main 
gaals  and acconpXishments sf t h s  p r ~ j e c t .  A n  Executive Sumary  
was prepared as Volme 1 f c r  t h ~ s e  readers ocly interested in an . . sveniew of the projec t .  . c d ~ z i e  II describes th2 General 
Activities that Isclv.de acco~pfishnects toward institutional 
~ U ~ F G I ? .  t h e  z m ~ i t o r i n g  3-6 evalsa t ioz  system, cask aaalyses, 
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Figure 2.1.1. BAY, HIRAN. GALGADUD ANC MUDUG REGlONS 



and private sector developnent- The results of the exploration 
and exploitation work are presezted in Volume 1x1, entitled 
3ydsoqeoXogy. A l l  basic data related to t 5 e  General Activities 
are included in Volt;%e i72, and all. hydrogeologic basic data are 
included in VaLume v. 

1.2 Previous Reparts 

Numerous reports were prepared by the tech~ical assistance 
team of L B X I / M .  The interested reader is advised to refer to 
those reports f o r  a more comprehensive review of work completed. 
An e f fo r t  has teec ~ a d e ,  however, to incorporate the key 
findings of these earlier works into this End of Project Report. 
A brief description of these aariier reports is presentsd below. 
Copies nP a l l  reparts were given to both the WDA and USAXD. The 
reports are identifiable by t i t l e  and year, and in those cases 
where an individual  team =ember prepared the repor t ,  by author, 
yazr and title- 

Pape, M, 1982, Prelininary Analysis of the Potential  
Environmental Iapacts  of the Conprehe~~sive Groundwater 
Development Pro j ect . 
Tkis report was prepared in t h e  e o r l y  stages of the project  

to detenni~e  If zny serious uzforeseen environmental impacts 
would result from t h e  proj ,ect ,  Other t h a n  potential rural road 
damage, and possible deterjorat ion of grazing conditions, no 
negative iapacts were cited.  These were f e l t  to be minor in 
relation to the overall benefit of the water supply system. 
Gtker psoblens mentioned were potential aquifer contamination by 
the ints~duction of materisfs i n  the well, land subsidence, and 
soci~l i n ~ a c t s .  

Pape, M, 1962, P r e l i z l n a r y  Zconoxkc Analysis of the 
~onprehensive G r o u n ~ d a t e r  Eevelopnent Pro jec t .  

A p r e i i r i z a r y  econoxic azalysis was conducte6, w i t h  the  main 
sb$ecrive cf identifying %etkodalogies for collecting and 
analyzing cos t  and benefit data. These methodoisgies were 
subseq?!ently utilized by o the r  t e a 2  nemberc, 

Raark, T . D . ,  l982, Phase I ~ociaeconomic Repert. 

This r e g o r t  provided critical review and discussion of 
reports ar-d socicecano~tic data fcr t k e  Bay Region. It consisted 
sf 2 scnyary of relevant +a?a a55 s gresenta t icn  of: 

- *'- &,,e a2nlnistrative structcre cf the 3ay Region; 
- Local wazer zanagez-eat systezs; 
- PasturaL xanaqenent prectices, and; 
- The r o l e  of wsaex i!? the Bay Regicz Co~mznizies. 



The report also cutlines a rationzfe and methodology for  the 
callection and utilitarian of socioeconomic data for site 
selection, coamilnity particiaatior., and socioeconomic pLannin'J 
and evaluation- 

Exploratory Report Ear the Bay Region, 1983. 

This report dercrkbcs tha results of a 25-borehole 
expioratory drilling prograin conducted in the Bay Region in 
ccnjuncticn with available data collection efforts. Pumping 
tests, water quality analysis, and d r i l l i n g  technology were 
discussed. Xn addition, a su-ary of the preceding 
sacioeconamic study, which ernpkasj.ted the need far 
"socfo-technical integrationw, was presented. T h i s  document 
served as a qui6e for eubsequent project activit ies .  The repost 
includes the  basic data developed during this exploratory phase). 

Schwarz, R.A.,  1983, The Soaalia Groundwater Development 
Project: The C~mza~nfty  Participation Process, Mo~itoring, 
Evaluation and Training. 

This is a repart af a t w e  month ef for t  to assess arid expand 
t he  village par t ic ipat ion acd data caliection activit ies  
i n i t i a t e d  in 1982 by Dr. Paula Roark. The first seetion 
includes a network plan in which drilling and constructian are 
integrated i n t o  a schedule of village participation and data 
collection act iv i t ies ,  The plan srganixed the a c t i v i t i e s  into 
three stages : 

- Community assessment and orientation 
- Construction (drilling, instaliation of the pump, and 
construction of civil works )  - Operations and maintenance {inciudes management af the 
water system and evaluation schedule). 

This plan is accompanied by a ten page cha r t  which details the 
objectives, actions. and resources required to implement each 
event in the network plan. Monitosfhg z c t i v i t i e s  are integrated 
into each stage of the  program- 

The second sectian of the report outlines data requirements 
at each stage, and the  re la t ionship between t h i s  information and 
decision-making. It identifies infurxation needed to evaluate 
the effects of the water systen on village populations and the 
environment. 

The final section describes the prograa organized by the 
consultant to t r a i n  members of the SRADP staff to implement 
village p a r t i c i p a t i o n  and monitoring a c t i v i t i e s .  It covers 
content, methods, and cocrdination between the CGDP and other 



projects.  

Brandon, Carter, 1984, Ecozo~ic Evaluatian of the 
Csmprzhensive Groundwater Development Project .  

A 2  eccnonic evaluation was undertaken after  two years i n t o  
the well construction activities of the project. The intention 
of the study was to advance the knowledge of the costs and 
benefits cf the project. A definitive evaluation of benefits 
gas nor p ~ s s i b Z e  because of insufficient end user data. The 
repart covered three n a j o r  a c t i v i t i e s  that included an analysis 
05: 

1" The f g l l  costs  of t h e  groundwater development program, 
2 .  The projected benefits, and 
3 -  The lung-tern operating and zaintenance c~sts. 

Although the resulting casts  appeared high, close analysis of 
assumptions nade and i t e m s  included indicate that given the same 
lcgistical and material costs, the well costs would be 
zoxpara52e to those afaost anphere. 

Updated analyses, and details of t h e  campuler model now 
avaifoble to obttin the data, are included in t h i s  report. End 
zsex data is still sparse, and ecanamfc evaluation af benefits 
is difficult, however, some prajections were made, 

Final Report, Phase 1, 1986 

Tbe final rep9r-t prepared at the end of the first phase of 
the p ro jec t ,  3dly  1984 ,  su,marizes project act iv i t i e s  from July, 
1981, when the p r o j e s t  was initiated. This report consisted of 
three vohunss; val+u~e m e  described general activities, volume 
t w o  ?resented findinqs of the hydrogeologic investigation, and 
volume three conrsixed appendices of basic Oata. 

e qezera: a-+;viei -b r  ,&,es voLuze w a s  v i t e  comprehensive; 
however, ax updare o f  general a c t i v i t i e s  is presented in t h i s  
valu~e. Many of t 3 e  findings presented in the hydrology volume 
have been revised in this report  on the basis of new 
In foma t io3 .  All cE the data c o n t a i m d  in the third volme, 
appendices, Ere izciuded in t h i s  r e p x t  in either Volume ZY or 
P. 

: ~c r  cc~pletiaa sf zkree years work, the  project  was 
~e-e-ral;lated an;? extezded fs:: t w r  nore yeilrs, The single volurae 
Iz:eri= Report describes work cozpleted a f t e r  the first year of 
t3is extension, nazelp frsz J ~ l y  1984 through J u l y  1985. Basic 

collecteC d 7 ~ x i n q  chat perLcd  was izcl-cded, in addition to 



discussions an the  progress and proble~s of all project 
act iv i t j  cs , 

Preliminary Executive Summary Water Developnent Industries ,  
1985 

In recoqnftion of the water resource demands in Somalia, a study 
of the industries that provide services and/or materials for 
water developman: was made a p a r t  of the CGDP. Tha main 
objective of this study was to determine the extent to which the 
private sector could provide d r i l l i n g ,  pump installation, 
equipment, materials and consulting sentices to the development 
of water supplies. The executive summary was prepared in 
anticipation of seafnars that were to be conducted with 
government and industry in regard to the stud&. 

Somalic'+= Water Resource Development Industry, 1986 

Tbis report presents the findings of the status of 
industries related to water developaent in Soxalia. In addition 
to data c~ l lec ted  w i t h  respect to these industries, 
recomendatians of metlnads far increasing private sector 
involvement are provided. A sulaary of this work is presented 
in Section 6, Voluze If of t b F s  repcrt. The interested reader 
is encouraged to review the or ig ina l  docunent for detailr. 

There w e r e  numerous other reports prepared in conjunction 
w i t h  the project tbat  included monthly reports, work plans,  and 
project papers. Beccuse these  w e r e  primarily for administrative 
purposes they Seve not been discussed here. 



Pne sf h e  najor  qoais b E  t e  3 w a s  to prdvide 
institutional susqar t  to :be A i z  the xay of equipment, 
+ r g ; m  ~ ~ , i n g . ,  pIannS>g, azd xeZL saintenazce. The WDX is the 
iapXezen%atl~n zSm c f  the  ?*-iiP f o r  t3e bevelopzent of water 
resources. e XDA 14 res2orsibla f a r  e e z s t r ~ c t i n g  the wells 
aLhocate9 by tke Natiozal Kater  r ~ x ~ k r t e e ,  azd Ear operating and 
naintaining tha  weLZs. when the CSDP was initiated, the 
capability to xeet  the dezarie cf K3A was i inited by the  
auailaklLity af sdecpate eqifpaezt zzd by lack of trained 
6-; , , , ~ e r s  : - azb g x ~ f e s s i o n a l  staff. By c s x k k z i n g  the resources of 
the CGD?, =he 3%43P, and the CW3?, eqaipzzent and =aterials were 
zade  availakie Y o  %egfz a Srcgran =ouard meeting water 
deveLopaent dezazds. 

- .  cqxrpzczt f o r  car ry lzs  c x t  t:e gsaLs OE the  CtDP consisted 
n C ,, ",,L;ree Irrgers-, l  2325 T:: - 2  : i s  a f ~ l l  complement 
of p z r t s  2 ~ 6  drillizg b i t s .  : add i t ion  ta the  drill rigs ,  a 
h ~ ~ e  r.z~&ex of s-----+- L 4 _ ~ p W . M ~  lr *.*ehiz: 2s %ere prozqirled t h a t  included: 
z a ~ k e r  r r zcks  , crsze t r ~ c k s ,  f lathed trucks, pump rigs, 
~esgkyricai Icqqi~2 zrzcks, c r e x  caS pickup t r u c k s ,  mechanics 
C ,, y..)lr- ,+Ks, xe53ex7, gezerztcxs 2nd xcrksLop eq.:ipzent. 

Mzterlsl~ g:rch~seS Ezr  :ka gro2ecz LzcTuded; bentonite, 
zr-; 2 ~~2 A~ ,, , i , 7 . 7  ,,,., ; -w +-.-a- , V u . r L t  s ~ e e l  ar.b PtJC casizg, and ar, 
~ S S O T Z F . ~ ~ , ~  c,? ::;z>er, 731-:3~*.1~.23$ 2Sce and fLrrirrgs f o r  civil, 
e - n x  *,, ks c a z s t r ~ c r  z 2 2 ,  3 c r F . a ~ ~  :s 5e Lzc:xled w i t h  zhe materials - - * -..4 ::st a r e  . e  l a r q e  a x c z ~ t  cf cacils f o r  :he w~rksha2s i n  - i.. > .  Kaga2Zsh-~ 223. 2 a , 2 ~ 3 .  ,..esa i~slzdad 3,- ?,ecka~ics  tools and 
m . i n  ,,,E czr'iza 2nd ~ 5 r e z 2 4 n q  Z x l s .  

Tze t.sr sL: czzira, :zq:es-,zerz: 35 e q - l i p z e r , ~  a-d =aterials f o r  
.. - . 
&.,-=e ~ r s + e ~ :  .+.*as :r, ~ X C S S S  zf t e ~  :~;1,,1~:: dallars. This clues not 

* +-- ; -.-- r;-.eSr;5e L ~ P S - ? ~  f - ~ e l ,  *,.,,,. vss ~rc-:Lded -d';?er: LocaX s o x c e s  were 
lr. " r - \ -  3 - 4  efla.-. c-3-- - .-,-~.'=3 . ~ ~ * E L , E z , E ,  .....- - . . , -, ~ - . Z S C ~ - ?  3 3 %  3 ~ d  CRDF 
r ,, rr-- %..: EZZS.  

- '.. Clh l9*  c:-. 7 * '-%. 7 c -7. . S*~.+=--~S - s r z e  - + - ecpdip,".ezr t h a t  was 
. -+ ;  - ; ,,--,- e, -: r k e  zczstr:ctroz zf -&are- vells i n  the 3ay Xegiax: 



These vehicles w i l l  be retained ~y the B M D P  upon termination of 
the CGDP. Maintenance ar.O parts on these vehicles ware provided 
by the CGDP during the driliing progran in the  Bay Region. Some 
paes, provided with the i n i t i a l  vehicle orders, were s a t  to 
t k e  SRADP warehouse far futara use. 

In addition to the vehicles, the BRADP purchased casing and 
pusps gut use in rba velle. Two tkcusand nine  hundred forty two 
meters of casing of various diameters, f o r t y  Monc/lister diesel 
puepo. twenty Robbins a n t  Weyers hand pumps, t h i r t y  Mono hand 
p a p s  and a Bind Baron Windmill were provided. Parts tor the 

* L I L J ~ ~  maintenance. d i e s e l  pumps are stored by the WDA far ** 

2.1.2 Central Aangelands Der elopment Proj ect (CRDP) 

The CZDP purchased tho foliowing equipment t h a t  was 
. ,,_,izad ,& G 7 in the  constr?lction of uater wells in t h e  Wiran, Modr:g, 
ax3 GaTqadud Xegions: 

1. An A fxane sizgle a x l e  f Latbed t r u c k  
2 .  Tio Pandea ax le  flatbed trucks rith k~uckle crane 
3 .  Two single axle  ranker t r ~ c k s  
4 .  A fuzr wheel drive pump installation rig. 

These v e h i c l e s  w i l l  be retained by the CRDP upon termination of 
the CGDP. Sane parts sere sent  to the CRDP warehouse when the 
vekiclee first arrived i n  country. however most par t s ,  and all 
zaintenance. have been provided by the CGDP during the drilling 
progra~ . 

Tn sdditior. to The vebisles, %he CRS? pzrchased a number of 
drill b i t s ,  +%%u serers of va r ims  diameter stre& casing, ten 
Ro3bins and Neyers hand pmps, arid ten Xor.o/lister diesel pl?mps. 
l a r k s  for the pmps  are stored by eke 'nix fur maintenance. 

One of t h e  ohjeczives of zke CG33 was to provide training 
to W3A and 'HEW3 persor.r.e: in C h e  voricus act iv i t i e s  assaciated 
with water develcpnenz program=. Intensive t r a i n i n g  w a s  
provided during rhe th ree year first phase of t h e  ~roject. In 
additior. co class roo^ ar.8 on-the-job training in Somalia. 
xniversity degree progrcrs, a"& short tern training programs 
wewe p r ~ v i d e d  In t5e USA. A co~pre~ecsive disccssion of this 
traising is provided ?z f2e pkase cne final Report by LBII 
C S S 6 5 )  . 

During the seccnd phase o f  the pro jec r ,  hands-on t r a in ing  
vas ezpkasizeci, rlt.*.ocgk s h ~ r t  t e n  training in the  US far 
hvc5rogeologist xzs c o n t i n ~ e d .  A levels from drivers to 
*$drcgeo>ogist Kerf- giver. lore indepar..?ence 13 -heir a c t i v i t i e s .  



A t  the coapletfoz o: tta firsi ?haze of  the project it Was 
c m c f c d e d  =Sat a3ditiona: e.mw.~ ~ k r ~ . ~ 9 ~ 8  sho~ld be given to 
kyiirogeologists, In r eccqn i t ion  of this need, they were made t~ 
work aore closely with the cczs~ltant's Sydrogeuloqists on a l l  
aspects sf t h e  uork, axd a d d i t i m a f  ckassraom t ra in ing  Was 
--*vised PA- oz a iinited ba i s .  Ligh t  and heavy duty vehicle 
mec3zzics M e r e  also fe l t  to be in need of extended training- 
This was foand to Se diffic~lt because of the tu rnover  of 
personnel. As q2ickZy as soneene attained an;- proficiency as a 
aecha~ic h e  would leave the esplo>+ of w 9 A  fur  a higher paying 
~osi ' - , icr .*  

C* . ' .Lnrzlza:? i n  a31 pasiticns was g e n e ~ a i l y  handfcap~ed by 
t>ree factor:;; Limited ID nonexistent ability to speak or read 
Zag? i s h ,  Lack af ezploymnz incentives, and lack o f  decision 
zakicg experiezce. The Pcnguage pzoblen, although considerabls, 
yzs natlageaS1e by xorking thrcslzlgh those that d i d  have a - .  h kno=d3edqe of Engr 2s:. This caused delays and nia takes ,  but did 
zat t~tzi;y prevent the  t r a n s f e r  cf i n foma t ion .  

The Itck of incenzives was =ore c r i t i c a l  i n  t h e  sense t h a t  
'f r- L, resulted i n  absectsesi~ frm t ke  pro jec t ,  and an 3bsence of a 
~ o x R  eTt"i.ic. %c?ie- people are having to l i v e  on what they can 
gecerace day 52 dzy, it F s  Inpcssibis to in terest  them in the 
azPh-rzZsges -,key .*;ill kaue I n  =he Eucure from the training being 
g LT.?e,-. . 

T5e t k F r 3  pr~blez, arz5suqk n s r  seriaus ta the exscution of 
prz5ect ob:err;ves, uas of concern for t h e  continuation of water 

m-%, 4 Zevelopze~c e f f z r t s .  ,,.,s is tke l a c k  of decision-making 
a k i l l t y ,  t h a t  ex=resses itself in ucnecossary delays, A history 
c f  no= 3 e i z g  alloved zo rake decisions 2s no doubt responsible 
f ~ r  the  L+ck af aS:Zir:~. 

TpAe zr3 5 r : - A*-*'*... 
2~ ov2Ge-J A*-V:  ,~,,ng %he extens ion  perio~ of the 

-:-=" 1 Erw ,, ;s 5lscsss 2 I z  t h e  sections t h a t  follow. Some of the 
,; uAs-zzssior: 4 2s t;r: I '-'Psz! :he -3-A - - T T  Tn+ *.+berim, Report  (1985) which 
scxzarkzeci z ra  .z:z.= /-rzz Jz ly  1.484 ts 3u3y 1885. 

D~riz2 The s e z x d  sksse of t h e  p rs jec t ,  a greater effort 
has ~ E S Z  zade 5y t2e cc;sulcanr*s staff tc give counterparts 
..-ell ,-d,e o~~srtxnlty f c r  jz8qezezt znd decision making. Although 

.1 

ssze Lz~row:ezezt 73s zore5, t ? l s  srcbrea x ~ r l  coctinue to be a 
fzczzl  + the e=q:-; +,,,,~2t oserz t l cz  cf a a development 
E==,TJi'.* 

"2' 

keen x r m  +t IYI,~3,r_=z;t l s k-,33.,e ,,,,en f z r  zcarl;; every aspect sf the 
y:ri 7 s  be daze 5:* K2A,  a:d :kese keve, x i r h  the exception of 
tze z a ~ z a l  an geapkysics, Seen trans2zted i n t o  S w a l i .  Although 
= FcWvcre*pr  - -re L ..,,,,, cCcl-..,3 ?z7s' 5iffzr a ~ s * c ~ j  Sorz:i rea2ers, an e f fo r t  was 



nade to use the m o s t  arcepted teminoloq3-. These manuals w i l l  
he available in the IdDA IiSrary fo r  use by a l l  personnel. 

Training during the project has been proviaed to s ix  main 
groups, m s e l y  hydrogeoXogist, chemists, drillers, pump 
instal~ars, zechanics and pianners- 

The nunber af bydrogeoloqists t ha t  have received training 
over the  l i f e  cE the reject is difficult to determine. Many 
that vere assi~ned PdiZ fiat participate, and many that 
participated did co o n l y  cccasior.ally. Nst counting those 
individuals sent  to Lie C - 5 .  for  university training. it is 
estimated that  fifteen have received some classroom and 
on-the-305 %raining < S T )  

Ciassroom training consisted of slide presentations, and of 
one-on-one sessions w i t h  the consultant's hydrogeologists 
specific subjectsl Training covered exploration, siting, 
drillin9 supervision, p ~ m p  resting, and pump t e s t  data 
evaluation. When poeeibLe? the hydregeoloqists wera rotated 
amongst drilling and puxp rigs co provide the OJT needed. A 
lanual fo r  hydrogcglogists w a s  prepared t h a t  included a 
di s~usr i c -~ :  af Those variorrs t o p i c s .  

Exploretion w a s  liaited to a review of hydrogeologic 
cozditiens ac s i tes  s e i e c t a d  by t h e  Bi t lDP ,  and CRDP projects. 
Couzrerparts w e r e  tazqkf to seek existing d a t l  i n  +he WDA f i les ,  
and to use copegraphic maps azd a e r i a l  pilotos f o r  interpretation 
or bydragesfo~ic sandiSio5s. 

Well siting uas d o ~ e  in the company of the consultant's 
hydr-ealogist. counterparts vere taught to look f o r  the 
physical conditions that verified togographic and aerial photo 
dzta. Condi+icns tha t  cou ld  conzribute to cantamination were 
Idextifie6 - at each site.  O 3 e r  well s i te  considerations 
included rile ~oco$ion  of c i v i l  w c r h s  structures in relation to 
the veil and to fke villaqe, ar.d the desires of the people in 
the village. 

Drilling sspervision . ,  by hydrogeologists is a task tha t  will 
reqai re  saxe rlae before being accepted 'oy the drillers. 
Eydroqeologists teed to be yoznger thaz zany of the drillers and 
censeqeri t ly tke drifiers chaL2enga %heir decisions. Training 
in drilling supervision was orienzed toward the taking of good 
fornation sa~ples, azd toward Seir.9 able to s d v i s ~  the driller 
f iF  ,,, leptbs to be dril'ed as2 oz zones to be screened and 
developed. 

teszisg rrid p ~ z p  zest e ~ r a  evaluation were by 



~ecessily taught  in the  field and 03 a one-on--one basis. A 
classroozi discussion of the results and the significance of the 
data was givei? to show the r e l a t i o n s h i p  between individual well 
kasts and the respective geologic areas- Those individuals who 
bad the o:ppartar;ty to attend the E . S .  Geological Suwey short 
course an groundwaZer %end to do well an data collection and 
i n t e rp re t a t ion .  Adeitional training and axperience is needed by 
all Sydxogeoisqists j.n t h i s  e f f o r t -  

There are  at tkfs time f ive  hydrageologists, and five 
assistant ~ydrogeologists In cou2try w i t h  sufficient training to 
be of service to the MCh drilling operations.  Three 
hydrogeologist cse completing their degree programs at the 
Gnlvsrsity of Arizona, and are expected to re tu rn  soon. Several 
af these individuals have requested enrollment in a groundwater 
corresg~ndencs course offered by Wright State University. 

Train ing  of personsel az t h e  ?Whi laboratory faced the same 
problems as ail groups. nzmaly, lack of attendance and lack of 
incentive to participate i i i  training activities.  The laboratory 
had a staff of twenty-five, Sut only one was a professional 
ckezist. The f ey  who attended on a regular basis had been 
previausly t r a f n e d  in basic analytical work, and were able to 
perfom some geochemical analyses under s ~ p e ~ i s i a n ,  but w e r e  
nat able  to perform routine water analyses.  

W i t h  the i n i t i a t i o n  of the CGDP, five professional chemists 
and two l.aboxzt3ry technicians were recrc i t e d ,  A l l .  the  
pr~fessionai chemists and one laboratory technician have 
received, us are rece iv ing ,  training in the U.S. Tvo of the 
cheaists Ire still in the G.S., two have been released, and 
three are still ~ o r X F n g  zt the laboratory. Those individuals 
staying with t h e  progrzm have received 03T fo r  w a t e r  chemistry, 
nicraSi03~gy f ielZ " -s%, w a t e r  qua2i ky daza interpretat i ,on and 
rarer% writing. 

Trior to introducing analytical water analysis techniques, 
fcms fur receiving samples and f o r  registering results were 
cevelope6. These fam.s have bee2 made a par t  of the established 
lzboratory prccedure for wzter analyses. Figures 2.2,l and 
2.2.2 t r e  exomples of these fo,lr..s. 

TraFnizg was ~ F v e ?  i n  " ,he preparation of analytical 
rout ines for w a t e r  sa~ple analyses a f t e r  the  methods were 
standarbired by t h e  consultantst cnemist. Standardization 
consisted of developing techniques compatible with the 
laboratory e p i p ~ e n t ~  extrexes in water cpaf i ty  and available 
reagents. Seventeen paraxeters were standardized that included: 
EC, T>S, ?if, Ca, Hg, IS, X+, I(, CL, 5D4, HCD NOa, 3 ,  WH4, Fe, 
E Z ~  Si. 3 9f these, routire analyses were developed for eleven 



Water Sample Register 

)3DW - Hand Dlrg Weif 
WV - Drilled Well 

S + Spring 

Figure 2.2.1 WATEd SAMPLE REGISTER FORM 

2 - 6  



Analytical Results 

F gure 2.2,2 ANALYTICAL RESULTb FORM 



that included; EC, TDS, pR, Ca, Mg, TH, Na, Ch, TU , and RCO 
A f t e r  establishing routines for these eleven par#meters a& 
conducting a number af analyses, it was found that accuracy of 
results was poor. Training ;5as then directed toward increased 
accuracy of the established r o 4 ~ t i n e s .  

One of the mafor concerns regarding water q u a l i t y  is the 
presence or absence of bacterial organisins. Tests for  bacteria 
procedure had to ei"ther be c4.rmpleted in the f i e l d  or the samples 
had to be preserved and transported to the lab f o r  subsequent 
analysis. Two of the laboratory technicians were trained i n  
analytical field methcds to test f o r  fecal colifozms and fecal 
streptocuccus. They were able to conduct  the sampling and 
testing independent of the Consultants: chemist. 

The final stage of training far zkemists co~sfsted of water 
q u a l i t y  data interpretation and yeport w r i t i n g *  As a resu l t  of 
this effort a manual was prepared, and five preliminary reports 
on the quality of water in the Bay Region and in the Cent ra l  
Rangelands were ccmpleted. 

A f t e -  the first s i x  m ~ n t h s  of the g r o j e c t  extension period, 
the cons~,tantsI direct involvement in technical assistance to 
the Laboratory was terminated. This was due to the realization 
that t h e  individuals trained ksre capable of continuing the 
analytical w o r k  under t k e  direction of their own professional 
chemist. 

2 . 2 . 3  Drillers 

Attendance ox s i t e  3y Zhe drillers, assistant drillers and 
rig hands was comparztively g ~ o d  tfirougboct the f i f e  oZ the 
project. On-the-job training was bet tev  received than classroom 
or seminar type training provided early i n  the project.  During 
the extensic? period, nith tke exception of slide programs and a 
ciassro~m ci-;cussion on the  Ingersoll-Rand parts manual, all 
training was OJT. 

The phase one F i n z l  2epcrt  d i s c u s s e s  in d e t a i l  the  
zlassroon, ar,d senLnar traFnir.9 provided d u r i * ; ~  t h a t  period. A 
var ie ty  of visual zids were used i n  t h e  p resen ta t ion  of all 
activities reqdlred to be perfoned by t k e  drilling s t a f f .  The 
6JT subjects covered during tke latter part gf phsse one and 
throughout h e  sxtension period consisted of materials and 
eq-~ipmerst organization, drilllzg procedures casing 
installation, and well developaent. 

One of t he  more i ~ p o r k a ~ t  aspects 01 2 drilling program is 
the proper preparation 3eSore aobiiizatkon. Historically this 
has been the decisicn af a f e w  indi7'iduals w i t h i n  FDA, and has 
Seat the weak fink i n  efficie~cy sf operations.  Training was 



provided during t h i s  proSect I3 a l l  drillers, in t h i s  aspect of 
operations* The t r a i n i n g  manual prepared for drillers - - 
emphasizes the need to be rrgazized prim to leaving f o r  the 
field. 

Drilling procedures in any one area of the country tend to 
be similar, For this reason, drilling forexen were shifted 
between the three r i g s  to learn different drilling techniques, 
Those having experience w i t h  mud ro ta ry  operations were shifted 
to the rigs using a i r  harmer techniques and vice  versa. 

Drillers working on mud rotary rigs were t ra in@< in the use 
of different mud viscos i t ies  and in the recovery of l o s t  
circulation. Recovery of l o s t  circulation became an extremely 
important factor in wells in t h e  Central Rangelands. Drirlers 
working on air ro ta ry  rigs learned a i r  haraer techniques wfth 
the use of drilling faam- Cable toof r i g  t r a i n i n g  was less 
intensive because WDA personnel were fa i r ly  well ex~erienced 
w i t h  t h i s  method. The cable t o o l  equipment had been in country 
for some time, and the c r e w  assigned t h i s  rig w e r e  established 
ir. t h e i r  haSits. Attenpts w e r e  made to demonstrate how drilling 
cauld proceed at a faster  rate, however, this effort was no t  
uelf received. 

A major handicap t h a t  existed throughout the prcject  was 
+he lack of qualified welders on the rigs.  On most privately 
owned drilling rigs, the chief driller and u s u a l l y  one other 
person are experienced welders. Unfortunately, fo r  reasons 
unknown tg the Consultantsf staff, welding was not regarded as a 
respected profession. Through the efforts of t he  project ,  this 
stigna was to a large extent renoved. Most drillers and/or 
assistant drillers became receptive to training in t h e  basics  of 
arc welding. 

Coincident w i t h  t r a i n i n g  in the a r t  of welding, was the 
txeining p r o v i e d  in the Instzflation of casing. This involved 
insuring t h a t  casizg Lengths were properly measured and 
recorded, and That casing l e n g t h s  were correcrly aligned p r i o r  
to weldi~g. 

Before zny potentially producisg borehale can be considered 
a well, it m ~ s t  be a d e q ~ a t e i y  developed. Development is used 
here to mean t he  renovel of the aud cake from the galls of the  
Sorehole in6 in particular the area opposite t h e  water producing 
zone. Xx t he  case of holes drilled w f t h  a i r  or by cable tool 
~ethods, development means the removal of fines. Although 
e y i p m s n t  rox rigor~us well de-*=lopmen", was not available, 
drillers were trained to thoraughly  c l e a  t he  AsPe by either 
circnlati~g clean water and/or by blowing w i t h  air. Additional 
a i r  zcmpressors, a i r  2ett izg tools, and chemicals were no t  
avaiLa5le nor deezed necessary in xost cases. 



In addition tc rotating drillers through different 
%ecmiques, drillers were aoved up to increase the number of 
individuals capable of supervising and maintaining well drilling 
operations. Thase individua2.s being displaced were moved into 
other training functions such as yard fareman, supervisors, 
drivers and nrezhanics. kltk3ugh driver and mechanic functions 
appeared to be z demotion, it was an effort to make the drilling 
faraman more knowledgeable of averall operations, Many head 
drillera, far exaaple, were not able to drive the  drilling rigs 
nor understand what or h o w  to repair mechanical Eailures, all 
Zunctlona an experienced driller should be capable of doing. 

At the end of the pro jec t ,  twelve men could be considered 
head drillers, and an additional twelve could at least operate 
the drilling rig. The number o f  experienced drilling personnel 
wihin the WDA was definitely increased during the life of the  
pro j ect . 
2 * 2 . 4  Civil Works Const ruc tors  

C i v i l  works construction was turned over to the BRADP and 
CROP projects shortly after the commencement oF t h e  extension 
period. Prior  to t h i s  time, t h e  consultant provided a c i v i l  
engineer who worked w i t h  a civil engineer from WDA, and a s ta f f  
of technical, skilled, and unskilled workers. Both classroom 
and on-the-job training were proviced in the evaluation, design 
and cons t ruc t ion  pertaining to springs, cisterns, wars 
(rese-rvoi~s) , storage tanks ,  wateri?=j troughs, and dis tr ibut ion  
systems, Train ing  cavered a l l  aspects from site evaluation and 
surveying through block making and cons t ruc t ion .  Altbough 
relieved of duties w i t k  this pro jec t ,  these trained individuals 
are contintllng their work w i t h  the WDA. 

2 . 2 . 5  Pump Instaffers 

Orig ina l  clzasroom t r a i n i n g  for pump installers covered a 
broad range oZ topics that included discussions of aquifers, 
puap selection, pump controls, generators, and pump repair. 
Training in these subjects was ~resented by t h e  consultantts 
staff, consisting of a purnp instalier, electrician. and a senior 
hydrogeologist. 

A f t e r  t h e  arrfvzl of hand pumps and diesel pumps in 1933, 
those ind iv id -~a l s  assigned to wozk as pump installers were given 
continuous OJT. This inclgbed training on instaliation, repair, 
and p u p  testing. By the end of the project, two crews were 
established that could operate relatively independently of 
consultant supervision. They were able to construct the 
concrete pump base, set ssbmersible pumps f o r  testing, and 
install Mono aiesei and hand punps. 



One windmill was instalied with cansaltant supervision, but 
i", is 
instal 
crew, 

anticipated 
Ling others 
as with a l l  

that counterparts t ra ined  wculd- be capable o f  
The xain prcblea with t?ie pump installatjon 

counterparts, is their l a c k  of ability to plan 
their act iv i t i e s  and to-nake on site decisions as needed to 
complete the work. Definite isprovene~t in t h i s  capability w a s  
made, and fcur of them are very cXcs2 t~ being self sufficient - 
in these ~ a t t e r s -  

2 - 2 * 6  Mechanics 

Of all the t r a i n i n g  prograns provided during the period af 
this project, the txaininq o f  necha~ics was the most difficult. 
This -resulted frorn several. factors; the individuals assigned 
generally had miniaal knowledge of Engiish; the individuals 
assigned had little or nu previous experience; and after they 
had acquired reasonable expertise they wauXd leave the project. 

The training centered around the establishment of good 
preventative maintenance programs that included s~heduled t i m e s  
far all vehicles and rigs to ba serviced. In addition, t r a in ing  
w a s  given on major repair  of engines, transmissions, and drive 
system as r e ~ ~ i r e d .  

Training of sechanics could be considered f a i r l y  successful 
with t h e  exceptions of the previously mentioned difficulties, 
The problem of aininai Exglish capability zrises, not only in 
the transfer of knowledge, bat  i? t h e  aSility a f  coun te rpa r t s  ta 
read vehicle mainte~ance xaauals and to o ~ t a i n  apprapriate parts 
frcm the w a r e h a ~ s e .  A s  3ns heen mentioned in regard to othe- 
training e f f o r t s ,  the lack of diagnos t i c  and decision-making 
capability also limits t h e  effectiveness of any t r a in ing  . - provided. These abilities w r ~ l  anly come with t i m e  and 
experience. 

-. ~ c e  ZSea of c~rmzaity p c r r t l ~ i p a t i o n  in site select ion,  
construction azd xanagexent was in t roduced into the project 
esring t h e  start-up pericd (1982j. Aixhough the initial effort 
=as Sudged snccessful by t5e technicaf staff, outside observers 
and eqJaluat ion teaxs, no FDA personnel w e r e  provided to 
coordinate and impiemezt c o ~ c i u n i t y  participation ac t iv i t i es  on a 
full o r  even half-tine basis. Training activities in this area 
uere,  therefore, directed towards WDX technical staff, and 
gleaners and personnel of olber agencies who, albeit on a very 
limited basis, would be able to encourage and support the 
involvexent of viilagers i n  project a c t i v i t i e s .  

13 1982 X2A hydrageoloqists a r d  drilling s t a f f  were t r a i ned  



to implement the hrulo Village Assessment and Farticipation 
Process (TVAPP). The c~nsuhtant~a socfologfst was assisted by 
an experienced extensfan agefit from the Bay Region A$ricultnral 
Developnent Project {SRADP) The training included lectures and 
discussians on objectives and methods, and visits to project 
villages. 

The Cansultanlgs sociologist, assiste? by the 8EUU3P 
advisorfinterpreter, acca~panied WDA and CGDP technical 
personnel to villages identified as potential drilling sites. 
C o ~ u n i t y  meetings were conducted to explain the project and to 
collect data on ~ucioecun~rnic conditions using a village 
self-aasessaent approach. Technical staff observed and 
participated in these activities under consultant supervision. 

The primary thrust af village participation activit ies 
during the first yr was to design and to test the TVAPP 
strategy. While t r a i n i n g  was a secondary issue the effort 
successfully demonstra2ed the value of the TVAPP approach to 
many technics1 personnel. Severa2 continued to implement 
partians of it durin5 s i te  selection and drilling activit ies .  

Between 8 and 12 staff persons received the equivalent of 3 
to 4 :teeks of training in c a m u n i t y  participation, an estimated 
35 person weeks of t r a i n i n g .  

The TVAPP strategy is labor intensive and recpiree frequent 
visits during the first year of site selection, drilling, and 
canstr tzct ion activities.  The lack of WDA staff ta implament the 
community pzrtfcipakion program Led to a recommendation to t r a i n  
members of the newiy organized monitoring and evaluation unit of 
the Bay Region Acjricultural Development Project  [RRADP), Tnis 
was implemented in May and June of 1983 by LBIIqs development 
anthrapolagist. 

In June 1983, four enumerators attached 50 the monitoring 
and evaluation unit of the BRADP received twelve days of 
training The enumerators w e r e  young high school graduates, 
20-25  years old ,  who had no formal training in community 
development, social  science, or monitoring and evaluation. 
Their lack of pr ior  training, and t h e  fact that the BRADB had 
not yet established an information system, ~ e a n t  that training 
had to Se conducted at an introductory level. The program 
focused on an exp lana t ion  of basic concepts and research 
methods. The training introduced the enumexators to the CGDP, 
and to the integration of t h e  village participatory approach. 
~t include3 the development of skills to guide local 
p a e i c i p a t i o n  ar,d to monitor and evaluate project events, 

(ij Coordinatim w i t h  Sozaiia Development Agencies and the 
Wyominq Social Science Team 



The C>>cers i ty  of K y - o z i ~ ~  x~derzcok & cozrracz to t r a i n  the 
3 m D B  monktoring ar,S evalzatioz sraEf and :cr cozduct a baseline 
sccioeconozic s?cQW cf t k e  regiox.  Tkair t r a i n i n g  had just 
begcn when t h e  cc~s;ltdzt's deveiop~enr azthra~siogist arrived 

C to orgaaize Their t r a i ~ i n q  ,os tbe CG3? village participation 
pzsgraa [TTABP).  k i t h ~ ~ ~ A  3 Freeence a f  the Fyoning Tea% 
fixited the cansuP=ant$s access t~ BWDP pezsonze:, the t ra in ing  
was coordinated asd izglexeated w i t h  She support and 
participation of senior  staff Eron t h e  Syonf~g Team, SRADP, and 

IC t he  National Mmitor ing  azd Z%Talza:icn raciiity [h%EP) 

Lectures ef shsr: gur-atlcr, [ i s - Z O  a i ~ u t e s ) ,  were used to 
present infornation, ~ o s t  classroan a c t i v i t y  invr.lved students 
respundiag r a  q ~ e s t i a n s  a:$ Sfsczsslons. S t u d e n t s  were given 
wdtside ueadizg assignzects oz water s~pply projects, and 
s e l f - h e 1 ~  8nd nonizcrizg azd evalsazio~ t e c k n i q d e ~ ~ ,  to prepare 
= h e m  far faur days of data cofXecticn i 2  t he  vfllages. Classes 
preceding village *;isits covered expianations of rasearch 
nethods azd data  ccliection izstrdcezts. Cl&sses following 
field v i s i t s  began u;:h a crLCicaZ a n a l y s i s  of the experience 
a3d a revision of  researe3 Instrzxen%s. ? i e l d  :rips combined 
exposure .t,o c o = ~ ; , i r y  parxiciparisz a c z i v i t i e s ,  azd training in 
zapping, o k s ~ r - v i x l ~ n ,  inzerdiexs, azd the admf nfstratian o f  
p e 5 t l o n n a I x e s .  The ccz%anz of t h e  program incLu2ed: 

- rev ies  z>e grcldndrater devel~pnent project and its 
evalcatia~. 

- The comuni ry  pzrtlcipat~an a p p r ~ a c h  (basic  concepts and 
t3eir applltatioz ta r he  Z S D P f .  

- x suzaary af technical cozpoccnts :hydxogeo2ogical survey, 
3 ~ -  ,,,,, 7 ? j s c -  ..,, ccnstr.;ctlc~, ~pe ra t i c l ns  ax3 zaint~.?anee).  

- Ty2es of proascz ~ 3 2 i 3 2 ~ 2 2 7  and evzl~atian. - Research n ~ f h o P s  233 ~2elz 83~licztion to project 
~zoriTor!:g zzd euelua:icz. 
I* . - * in * t h 4  r-v - : L A , E ~ B  V ~ S ~ Z S  * - + - b A L  ~ q . * l m ; * r . :  --..A. - . . - r - r   pa? ; - F C  -2 . a3td research 

7 n .  m e 4  eczivities ~ 2 r s  ,,, 

 he i z l = z a t i o z  wss g r e s e ~ t e d  witbiz the general integrated 
framewo~k ozrlined iz t h e  vl3Lege v a t l r  developsent network plan 
[Sckwars 1983 1 . 

? i v : w . ; + - & : h -  
\ + i1) -A.rt ,  ,G &+,..s and ?.e~z;crr3 3f :he Traf c*,lng 

't. 
. . 

,he ecyzerztcrs  vkz ~art;c:pzteZ czznot be considerad fully . e 

H t r e l z e 5 H  I n  e l z h e r  cczzxz l ry  pzxtzc:~azfon or nonitorizg and - evsizazicz, kuen z a i n i z a l  p r q r a z  recpLzes two to three months 
of i r . t ens lve  clzssrcsz s-d fiela ucrk a c ~ i v i t i e s ,  followed hy 
professic-n-ally ssrrger7lised resear<:-, azd seriodic seainars. Tho 
xycva-, ,,,,., a - - -+-, ; c n r 3 A -  , t:,se5 zke ccr.rse;trral. and rr,ethodologf cal 



,,,, zeqire additional s k i S P s  35 these enz~erators, ksdt t3ey s*;'" 
t r a i n i n g  Fn ~ u m a u z i t ~  p ~ t i c i p a t : ~ ~ ,  and nonitaxing and 
cvaluatian of water  p r ~ j e c t s .  

me B'RAPP enurneratars trained i n  : 9 S 3  garzfclpated in the 
Wyr.sing socicecenorsic research p r o j e c t  for about 1 5  aenths and 
then went ta tka Y~iverslty of Xyoaf ng far advanced studies, 
They ~ a d e  ria ccntzlbutian to t k e  CG3P 3roject and as of January 
i 986  have still nct  retarzed to t2e Bay Reqion. 

The idea to t r r i ~  2x2 utilize the services o f  the BRADP 
zzoni tar i~g a ~ d  eval~azizn staff was a good one. h 3 i l r  the 
expected t z v ~ ~ u e s e t . t  of B M 3 1  staff =as n o t  realized, the shift 
in respcasibility for r i v ~ l  works to t h a t  o r g m i t u t i o n  in 1985 
shsuld be a sEroag i?xxnt ive  for  25em to ccopcr.rte w i t h  WDA. 

The W3A P:ann?cg ;zit skould dsveiop effa.zt ive coopasativs? 
ties %o fmplenezrfng agencies and t r a i n  ERADP, CZDP, and other 
project staff, %o pLm, zanitor, and evaluate villaqe water 
supply syst&ms- Ln order for K3A <a zeaLite the benefits of 
such trainfzg, 5zwsvaz, %he agency will have to closely 
s ~ p e ~ i s a ,  cnd provide addiriona: an-t5e-job training to, field 
staff of other agencies, i This, A tern,  requires that  M3A 
organize a PLanzlzg Unit  uit3 suEEiciezE professional and field 
staff :o sanduc: r r a  ining azd  s ~ p a n ~ i s o r y  activiz i es  , 

The esrakliskaerr of a 2 l a z ~ F ~ g  Degarc~ent within the WDA 
was izi%lateO dzrizq 21zse one of the pro jec t .  The difficulty 
- 4  ,, fo-mizg a Depart=ect cz2ar cc r rez t  gouerrzzent rules and 
reg;latior,s, kc-dever. prevezzed zkis from occurinq durinq the 
Li fe  of %he pro jec t  . A s  a n  a:temazive, a Planning U n i t  was 
fomed v i e k i n  WDX eo Initfare t3e task oE collecting and 
evaluating socioezcnozic data %%at was felt to be pertinent to 
any f c t u r e  water &evelopaen'-, activities. Four indiv iduals  from 
within the W 3 A  adz i r i s tzaZkve and hydrogeofogy staff were 

r*-,: + F assig~ed to t h i s  ba--* -  ,he trzfni~g provided to zhese 
individuals consisted of: cczpcter t ra in ing on the Compaq and 

PC cocp:::eas; colleetiox and evaluaticn sf sociaeconomic 
date; d evaltazion sf da%a needs fo r  phannkng purposes. 
Cc"-puter trair.5f.g kzs cons~sted oE spreadsheet analysis. 
database mazagenent, word processing azd graphics, 

The individuals trained vilZ be expected "to interface with 
t h e  F E ~ S O Z E ~ L  f r o 3  r k e  xevly f~r,ed Sational X z t e r  Data Center .  
i s  g 1 t,e collec:isg. orgpzizlxc, and storing data on 
qrouz$ water resources c k r w q k o ~ t  tns c v ~ z k z y .  



325 3uTy and A u q ~ s ~  1 9 g 5 ,  Zrzizi~g sessj.ans w e r e  canducted 
f o r  three me-&ers of r3e Planzing U z i t .  Because only the head 
of the unit bat pricr t r a i n i n g  and experience in planning and 
data coLlectPoz, the prcgram w a s  cond-xted at a2 f n t r o d u c t o q  
level, Total trarning autpzz Ps est laated to be about 14 person 
weeks ane iaclzdes t Pzs spent fr t  f L e l d  Zripa.  

t i >  T r a i n i x j  3ethods and Coctents  

SbapL lectures ( 35-23 Y ~ - S * *  A,,,ULea) zeue prrsezted on mast 
topics, a ~ 2  were fcllwded by disczssro~s vhich deal% w i t h  case 
szScrizL oz ccnbitis~s tke Bay Regicn. 2eabings were 
assigned, a d  the trainees kad exercises ta camplete as 
preparation fur class pzrticipatian- Two f i e l d  t r i p s  w e r e  
conducted as past o f  Zhe Zrafni~g o~ ~onitoring axd eualuatidh; 
the first lasted. s i x  bays, azd %he s e c a ~ d ,  f o u r  days. Topics 
cavered in classroan azd field traf~ing i n c l ~ d o d :  

- &sic  concepts of plannfzg, ~onitaring and evaluation, and 
t h e  ix Intarr~latiozship. - Data SOUTC~S and Levels af anaiysfs. - The a n a l y s i s  zf socl~ecozosfc d a t a  us zg case material 
fro% t h e  3ay Zeqioz. - Tke derigc sf a Ea~ageztezZ 2zfo,-;r..~Ziar.. sys%em fur the 
?lonning SZIZ. 

- The couL%sz i ty  parti cipat Zc:; strazeg-,.. - The desigz az5 zrl:irttloz of nazft~rizg abservatiuc forms 
and qvestiozzaires. 

Tbe iLaLd zrizs izef~ded v i s L ~ s  zo elg2t villages in the 
E3ay Region. Tecktce l  data oz t he  uacer szpply system and pump 
uprat ions were calLee%ed, azd Izzervleus w e r e  held with mezkers 

-+.- of village vazer zazzzi%tees, ,--p cperatars and szher local 
rcsiber,?~.  

The trai~lzg gas a b : ~  2rsvFde Z ? x  inexperienced staff 
aezhers v i t k  a nee-523 orien~aticz =c the basic concepts and 
metkods of p l z n n i ~ g ,  s s - l c ~ r i n g  and eva2uatian. The trainers 
aeccmpanied T l z ~ ~ L z g  Zzit s ra f f  3~ f i e l d  t r f ~ s  ane helped them 
eevelog a systezati~= a?>rooc> to observat ion and icterviewing. 
Mo~itaricg activkzies coz:inzed on a ? Z ~ i t e d  sczle following the 
z r a i n ~ n g ,  and the r e s x l t s  were >riewed as satisfectory.  The . 
x a j o r  rrznzlgg iiziz&tioxs were rhe traineesq lack of 
edccarion82 2nd jcS e x p e r f e ~ ~ e  iz deveXo?zent EEL socioeconomic - .  
snalysis, a x i  zhe relaxively shsr: tra;nrng period. 

smzii s i z e  and disgersicn cf Fia~2Fcg Z i t  personnel 



makes it difficult ts s~ggest iraediate =ra in ing  measures which 
could improve their effaclfveness. The principal 2roblem is 
t h a t  the WDA has bee3 .;=able to reZain the professional and 
2feld personnel described in t3e pro2ect  extension document* X n  
view of this s iYdat ion,  rzd the facz I 3 a t  WOA w i f f  continue ta 
have financial and s a ~ p ~ u e r  ~onstraLzts, w e  xecaxnend the 
fol3owi~g actfons:  

1, Suppart l o r  short azd l a y  c e n i  o w r s e a s  t r a i n i n g  of WDA 
3LiL* im =>*; C - T  3 *--a,- ? @ P ~ J ~ c P ~  ~ p 3  ;' **r+i;-,i; & - *= LG+ A.V* * *.IJI a r d z s :  

- Planni~g az5 Pro2ect design, - Froqram Kaaagezent, inclxding the design of 
zanagenent and pro3ecl i n f ~ m a t i u s  sys tem (which 
inc2udes monitoring and evaluatiaq). - HuEsn resource dsvelapnent focusing on the design and 
implementation a f  trainfag Frograms- 

2 .  One long term [one to two year] position f o r  a planner/ 
trainer to assist KDX planxers. h i  individual should 
be an experienced pLaxer  able ta organize and conduct 
t r a h i n g  prGgTd8s cz p f d m i ~ g  zethods, ~nformation 
systezs, and nanagezen: tech~fques. MeJShe should spend 
abou: kaIf-tfae i 2  r x a i z i z g  a c t i v i t i e s .  The remaining 
t i n e  skouLd be used to orgszkze the Planning Unit and to 
3rovide rechniral assisrance to WDA s t a f f  involved in 
progmx p:anzing and zonXtori3g. This will pravide 
c c n t i n - c i t y  betsee2 L3Xfas current effort and any future 
act iv i t i e s  by WEA directed twdards the establishment af a 
viable F l a m i n g  Unit. 

3 ,  Several s h o r t  te,q technic21 assistants ( 1 2 - 2 0  person 
aontks) to suppleaen: a22 szpport . lctivities organized by 
*- ~ n e  long ten advlsar* 

A more detailed plan f u r  t k e  fzture training requirements of 
the Phnning ;zit is diszzssed in Sect icn  2 . 3 . 7 .  

2.2.9 O t h e r  Y r a l n i z g  

I3 add2tion %o t k e  specific categories of t r a in ing  
previously descrlSed, z r a i n i c g  was given to drivers, crane 
operators, SzicK!ae operators, szxplers and warehousemen, All 
drilling operatlans require a iarqe nu&er of support vehicles 
that l~clude flatbed t n c k s ,  gazer and fuel trucks, and service 
t m c k s .  Drivers of zhese vehicles w e r e  taught basic maintenance 
procedures, tire repair!  eafecy, acd backing w i t h  t h e  use of 
=rirrerrs. 

xu,+ ..&eqral f a  the s u z s ~ r t  oE the drillin = g operations are the 
crane t x c k  operaz=rs. They rsceived training in the operation 



cZ the  c rane ,  a ~ d  iy- 3 e  proper use nf lifting slings for the 
loading and unlcading of casing. cez S e n t o ~ i t e ,  and a myriad 
cf e q ~ i p n e n t  not no-Tal: 2- hzzdLe5 k ,  J .anpaver clone. Learning 
to secure loads f o r  t r a z s p 3 z t  was . l s s  a ;naSor p a r t  of the OJT 
received. 

Although not utf2ized sxtensiveLy, the backhoepfxont-end 
loader tractor is a par t  of t % e  driLling operat ion support 
equipment. Twa iadividuals were taught how to utilize ths 

L backhoe for bhe construc%icm sf zud p i t s ,  and how to use the 
front-end loader for loading sane  and stone during construction 
of p'si~p bases. T k l s  piece 0% eqiipment =ay be utilized more in 
%ha f u t u r e  for cor,str;zction of surface catcF&znls and berkede. 

Xarekousemen vere tra~ned i z  :he procedures for  receivinp 
ar3 distrib~ting par ts  an& eqdipz.ent. Soae difficulty still 
exists far these $ndividuz>s w i t h  readicg parts manuals in 
ZngLish. The future zaintenazce an2 operation of equipment 
pcrc5aseO far  i s  profezt 2 r e  heavily on the  
sarehausenen's sbifity ta naintaic a szppiy of zeeded parts .  

Xz an effcz to provide the SonaLi coun te rpa r t s  with 
~~idelizes f s t  contizuatioz 2f aperario~s xpon camplatian of the 
CCG?, n i ~ e  aancals kave Seen ?repared. These nine xznuals are: 

Eydrogeologist Mazxzi 
P a p  Tes~i2g 
Water Qua3 i>y 
3ownkole Geopkysica; E ~ g ~ i n g  
Well Dri:Ping c2srazfcns and PrevenZive Yadntenance 
EvaZuatioz, Re3aSllita~icn azd Abandon~e~t af  Water 
5czrce Poinrs, 
?uzp gig OseratFo;... acd %ell Xaiz",enartco 
Light 3 2 % ~  Vehicle ?re*.*eztive Xalnte3ance 
Xarekcxse Broce$cze 

A zaxuals were ~ ~ e ? z r e $  +. :- ZzqSish, with Sonali 
+ ,razslatfons b e i ~ g  provided far zest. Some man~als, Those that 
included naterials p r e p r e d  5y r a n u f a c t u r e r s  and those intended 
fo r  the prcfesslenal szzff, uere no t  translated, The contents 
af e ~ansals are  se l f  exs1a~a:cxy and need no further 
5iscussion. The ~ ~ n x a l s  w i l l  be zade a par t  of the W D A  library, 
zzd xi11 hopefzlly 5e ztilLse5 by existi~g and futare personnel. 

T+- is hope2 :ha:, ----- U,d., ~ e r z l z a t k r 3 n  c f  rhe: IGDP, chase 
. > icdlvldzals uka recp5ved rre:zszg uXLL be s:fficienzly motivated 

zzd s r s v i d e d  e x c g h  icce~tFves %s cozci::ce t k e 5 r  Le~rning, and 



w i L l  essist t5cse enployees vhc have n ~ t  been exposed to t h e  
pro3 ect . In the interest  of i n s u r i n g  continuity of effort, 
appropriate t rzkzing prograzs f o r  the v~riour disciplines should 
be developed. These prograss should be short term and 
preferably be given in Somalia. The problems and conditions 
existing in-country shauld serve as the basis fo r  any additional 
t ra ining.  Ail too o f t e n ,  training received i n  other countries 
has limited application %hen trainees retu,m. Conditions 
in-country are d i f  Zeuent , and the  high-tethnoXogy equipment on 
which they ti-vs t ra ined  is often lacking. 

Areas fn vhich adOftia~n1 trainicg for  c u r r e n t  eIEp10yces 
should be cansidered inc lzde ;  hydrogeologic report preparation, 
driver education, welding, p u ~ p  naintenance and repair, and 
English language, Kydrugeoiogic report preparation should be 
taught to those hydrugeologists that have a good grasp of the 
overall tasks perfamed in groundvater investigations. Nearly 
all publfcatians in SaaaPfa pertaining r o  groundwater have been 
prepare6 by a-rltsfde rons .~ l t an t s .  Personnel of WDA should learn 
how to conduct regional hydroqeologfc investigations and how to 
prepare mean ing Eul reports. K i t h  the current available 
database, regional reports, or other divisional u n i t  reports, 
should be prepared. These repores shauld be made available to 
ather agencies aad to the general public v h e ~  large water-using 
pro-jects are n d s r  consideraffsn. 

Dr i ve r  educativn c~usses,  both classroom and practical, are 
especially important for  thcsa individuals driving heavy duty 
trucks and t h e  drillizg rigs+ The large number of vehicle 
repairs could be significantly reduced by improved driving 
standards, Trazsmlssfons, brakes,  t ires, e tc .  could be saved 
from excessive usar and fa i lu re  if traineO drivers were assigned 
to t3e  vehicles. This trai3ing skould extend to preventive 
aa f ntenance , 

Weiding teckniqves; shocld be. provided to a l l  drillers and 
zb the aechanics- Sore trai~lng in ueldixg techxiques w a s  given 
during the CGC?, however, l o c k  u2 t h e  and otker d i f f i c u l t i e s  
prevented a nore intensive prograzi. Welding, end associated 
cutting and bendicg t e c h n i ~ ~ e s  are a2 integral part of moat 
drilling operations and of aaEy nechznical repair  tasks, If 
welding is provided in che curriculum of the local trade or 
technical school prograas, a r r a n ~ a ~ e n t s  should be made for  
drillers and ~ s c h a n l c s  to a t t e n d -  Dsihlers with good welding 
tecknkqces will save zany kours of l o s t  tine t h a t  result from 
c a s i ~ g  fzilzres and relared sr~bleas. 

Because xost of t5o p a p  work associated with the CGDP 
i~*~*o lved  i~sZailat ion of puxp , there were l i m i t e d  
oppxfiunicies to provide trainixg i n  the ziaintenance and repair 
of puzps , An iz-cou~try t r aZn i zg  prograB that deals with 



prac t i ca l  prcblews and vith troukieshooti~g t e c h n f ~ e s  would be 
most beneficial. 

English-language training should be made a continuous 
program for all project coun te rpa r t s .  A Z f  equipment and 
vehicles provided a re  &erPcan-aade, and all aperations and 
~aintenance manuals %re w r i t t e n  i~ English. rnfortunately, not 
a21 counrerparts prcvided have sufficient working knowledsa sf 
English to allow t2em ts research parts and supplies in the 
%anufactuxersT manuaZs. Nearly a l l  coun tv rpa r t s  , however, 
express a desire ta learn EagLZsh. 

2.3. Planning U2it 

Ass is tance  in the estabfishxext of a Pianning Department 
within WDA was t. lnajor feature of the institationaf support 
abjectives of the project extension phase sf tke CGDP. During 
the first three yezrs of the project,  considerable progress had 
been made towards establishing a site selection and community 
participation process- This process involved baseline data 
csXlectian features- Two econonlc analyses of the  project w e r e  
also completed. The main objective o f  the Planning Department, 
in additim to other elements described in d e t a i l  below, was to 
ins~itutio?alize 2nd b u i l d  upon this work. 

P r e s i d e r ~ t i a i  a2proval was revi red  to formally establish a 
new departnent w i t h i n  WDA, azd while this was pehdfng, WDA 
decided ta create a P l z m i n g  S z l t ,  The Unit was formed at the 
beginning of 1485, acd technical assistance to the Unit was 
provided fron Mcrzh o f  t5at year. 

T h i s  section of the report ourirnes the i n i t i a l  objectives 
of the Plahning Unit, and the assu~ptians on which they were 
fomulated,  As t h e  w a r 2  of e C z i t  progressed, i n i t i a l  
assrwptians proved incorrect, I n  particular w i t h  regard to t h e  
resources available to the CnFt. AS a reszlt, the original 
objectives w e r e  zodified to reflsst she realistic capabilities 
of the Unit. 

The ectual achieve~ents of rhe Unit are dccumented b e l ~ w .  
I n  addltiac, a five-yerr s t r a t e g  to develop a viable Planning 
D e p a r t ~ e c t  for KDA is oztlined which takes i n t a  zccount planning 
ac t iv i r2es  proposed f a r  o the r  branzkes o f  t h e  ,WX. 

- 3  The i n i t ~ a i  objec t ive  of tke 3Ltnnixg C ~ i t  was to 
; rC ". . , -,&&grate zeck~ical, ssclo2ogical, arid maintenance 

pla3s ... net only en the selectiaz of well sites,  but a l so  on the 
use af WDA resoxrces (financiaf, huzan, ar.d nateriaf)  in order 
to belp isprove overall XZA ope ra t i o~s . "  !YSATD Project  Paper, 



This objective was a r t h e r  categorized into f o u r  functions 
as described below: 

1. Planning. W i t h  an exphasis an site selection procedures, 
%he PLancing E n i t  wozld: 
a) caardinate nll available soc ia l  and technical 

inf o m a t  f on, and, 
b) develop zrilling and naintenance programs. 

2 .  Economic znalysis. Tbe economic a ~ a f y s i s  would focus on 
casts of a l l  WDA ogeratiuns, user revenues, and project  
benefits. Specifically, t h i s  req-~fred: 

a) building upon t h e  economic analyses already completed 
to develop a compreherlsive node1 for  the economic 
costing of groundwater development fo r  future use by 
WDX , 

bf nonitoring the colLectZon of user fees, ascertaining 
the extent to whicz WDA activities are, or could be, 
self-financing, and studying alternative fee structures 
and mc:.thods of callectiurr, 

c) mcnitaring project benefits, and carrying out economic 
analyses of the inpac t s  of well installation in terms 
of observable indicators. 

3 .  Sociological evaluation. This would entail t h e  calbectian 
of baseline and S o n g - t e n  data on the social impact of well 
installation, assessing the soc ia l  feasibility of proposed 
projects , a ~ d  establishing community participation, 
~pecifically, this revired: 
a) further development of the process introduced during 

the first phase 0 5  the project ,  whereby community 
partic ipation in s i t e  selection, c o n s t r u ~ t i o n ,  
operation, and maintenance i s  encouraged, and baseline 
data is collected, 

b designing and iziplenenting procedures fox monitoring 
acd evaluating vel; usage, socioeconomic impacts, and 
c u m i t ~ i t y  p~rtlcipation, 

C )  supportizg c ~ m s n i t y  vater  co~mirtees not only in well 
maintenance responsibilities, but also towards other 
impr~vemen%s in soc ia l  sen ices  associated w i t h  t h e  use 
02 potable wzter. 

4 .  Policy studies. Usizg data obtained from c a r r y i n g  out the 
a5ove functia~s, the Planning U ~ i t  would study feas ible  WDA 
policy opt ions ,  with pzrticular reference to: 
a: c o m u ~ i t y  responsibilities f o r  operation and 

maintenance, 
b contra1 and zethods of revenue collection, 



water pricing s 2 r ~ c t u r e .  

In addition, the Planaing U z i t  was to cooperate with the 
Xatioczl Water Dztz C e ~ t r e  (h7.:EC), This w a s  to have been s e t  up 
within t3e Ministry of Minerals 2nd Water Resources with USAID 
and UNDPJFAQ assistance, The KWDC is charged with t h e  
collection and utilization of a l l  xatar  resource data in Somalia 
with a view ta developing water  sector development plans fox the 
NatianaL Water Cornittee. Sharing some of the facilities of the  
SWDC, the  WDA Planning Enit was to take responsibility for the 
collection of data r d a t i n g  to all boreholes in Somalia- 

2.3,2. Assumed Resources of the Planning Unit - Conditions 
?recedent 

The Plcnnfng U n l t  was zo be staffed fsam within WDA, w i t h  
technical assistance 2rovided by 5811 on a full-time and 
visiting consultancy b a s i s .  In addfticn to coordinating the 
work to be undeutakec w i t h  tke IJWDC, c e x t a i n  resources of that 
unit were to be made avzi1aSl.e to the Planning Unit. 
2.3-2.1. Assumed Resources Provided by XDA 

XDA under took to provide the foilcwing fuil time s t a f f  for 
the 32anning Unit:- 

. 
I 
A Chief Planner 
1 ~ssistznt P1acner/Sconomist 
1 - Econozist 
1 
i SocioPoglst 
d Field A s s i s t a ~ t s  - sccicisgy 
2 Secretaries/Computer O2eratcrs  

Of these pasitia~s, s z l y  an@ w r s  filled at the start of  
tl?* 1385: a qualified nez&er 3 5  t h e  ndA s t a f f  w z s  i n  place as head 

of t3e Planzing Unit. 

It was agreed in t h e  final project  docuaent t5at LBII would 
provide the  foilowing tez5:ical assistance tc the  Planning 
Ynit; - 

Economist ;9 noni>s) 
Sociologist (6 son%%; 
Water Resocrce Planner (skcr t -Zerz ,  zp to 3 months) 

This was sa3seqxent ly  azzendeb t 3 e  approved project 
extension work p l a n  ts t h e  fol2cving:- 



Water Resource P,anner/Co~puter Instructor ( 3  months) 

A xicra-comp,~ter was also to be pnrchased for the Unit, 
together w i t h  the repired software. 

2.3-2.3. Assumed Resources Provided by t he  W D C .  

Aacng the personnel. to be provided to the W D C  were f o u r  
UNDP volu~tsers <hydragelogfsts) and a librasinn/computer 
operator to process t he  collected data, These personnel were to 
be equipped w i t h  three four-wheel drive vehicles, hydrogeologic 
f i e l d  eq~ipaent, and satellite locatcrs. The precise allocation 
of their t i m e  to be spent in assisting t h e  WDX Planning Unit in 
its part of the data  coliection task was to ba determined. 

2.3.3- Actual Resources of the Planning Unit, 

Tbe  actual resources avaiLable to t h e  Planning Unit fell 
f a r  short of those anticipated. For various reasons, WDA was 
unable to pravide the nunhers nor t h e  quality of s taf f  
originally planned. The National  Water Data Centre did no t  
become a reality until the final months o f  the project.  The 
ab?ectives and expected accompZishments of the Planning Unit 
w e r e  therefore exte~slveiy modified during the course of the 
pro j ect . 
2.3.3.1. Actual Ztaso-a-zes Provised by WDA. 

The qualified Ferson identified and appointed as nead of 
the PPanning Unit left K3Xgs ea3loynent in Septenber 1985. He 
had worked w i t h  the full-time LSXI consu l t an t  economist fo r  only 
s i x  nczths. 

Two other employees w e r e  draf ted  fron other departments of 
WaA in April 2985 ,  one a teacher, the other  a chemist. The 
farmer was moved to o t h e r  duties within WDA by November 2 9 8 5 ;  
t h e  latter proved the only  EzPI-time assistant to the  Planning 
mit for t h e  xkoLe of t h e  praject extension period. 

A q a f i f i e d  hySrogeoLogist joined t h e  U n i t  in August of 
1985 aftsr h i s  r e t u r n  from short-course training in the United 
States, and was appoinzed a s  hea2 af the Unit to replace the 
individuzl whc  l e f t ,  A f t e r  a brief success, however, this 
person was increasingly rewired by KDA f o r  hydrogeolcgic t a s k s ,  
and by Decexihex 1955 was only available to t h e  Planning Unit on 
a pzrt-time, a ~ d  largely ~ n p s e ? i c t a b l e ,  basis. 

T * 
2&3.3.2. Actual Resources Provi2ez sy  2311. 

,941 provided a f r r l t l - t i m e  econoais%/plar?ner from March 1985 
39til rbe end 3f April 1966, a t o t z l  of thirteen man-months. 
The n i  was a l s o  supgorred by an LBZI water resource 



planner/co~puter expert for one month in June/Suly 1985. 

Tk*.e Cansuitantsq ant3ropulogi:;t first visited the U n i t  f o r  
s i x  w e e k s  in July/August 1985 to set up systems f o r  monitoring 
well sites and to t r a m  the staff. He returned with an 
assistant,  fur  the two rnanths of February and March 1986, a total 
socioeconomic consultancy support of five and a half man-months. 

An IBX nicru-computer was made available to the U n i t  in 
ApriL 1985. Suitable  office fzcilities were prepared by the end 
of May, and the computer i~stalle3. Through an agreement with 
USAID, a second aicro-computer gas purchased to support t h e  
Private Sector Study undertaksn by LBfI, This second 
micro-computer was moved to the Planning Unit in August 1985. 
The configuration of the micro-computers, their performance, and 
a description of the sa2tware provided, is discussed belaw fn 
Sect ion  2,3.6, 

2.3.3.3. Actual Resouxces Provided by the NwBC. 

As of %he date o f  writing, the hWDC had n o t  yet been 
established. I t  follows, therefore, that none of the expected 
resources, nos the cooperation planned, have xaterialfsed, 

2 . 3 . 4 .  Modif 5 cation of Objectives. 

The most significant factor which caused modification of 
the original objectives was t h e  acute shortage of qyal i f fed  
s t a f f  available to the Planning Unit. The lack of field staff 
forced changes in the sociological evaluation component as early 
as July 1985. T b e  full range of other objectives continued to 
be addressed until t he  end of 1385, by which t i m e  s taf f  
consisted of one person, It appeared highly unlikely that  the 
situation waeLd be improved before the end of the project, and 
extremely unlikely beyond project  termination. The modified 
objectives are described belcw: 

1, flannfng, By 1984, eke site selecti~n and cornunity 
participation process established during the  first phase of 
the project had ceased to function. In reality,  s i te  
selection, both f o r  the p r o j e c t  and f a r  the WDA, became a 
purely tschnica; activity, based on t h e  analysis of 
hydrogeological data. For the CGDP, the area in which the 
well w a s  tg be located had been designated by the stazf of 
3 m D P  or CRPP. For KDA, the zrea of the site is specified by 
the National Water Committee, or by the m i n i s t r y  ar agency 
wbich is co2tractfng w i t h  WDA to construct  the well. 

In view of the shortage of staff, the objectives of the 
Planning Unit shifted away from routine implementation of 
the site selection process. The objective became to test 



and modify t h e  oricinal cornunity pasticipation element of 
this process as a "packagee, to be implemented by any 
project or aqency w i t h  the necessary staff  and facilities. 
This is more correctly categarised as sociuecanomic 
monitoring and evaluation, described below. 

The revised planning objective consisted of maintaining a 
database of a13 available social and technical infomatian 
as a resource 50th for the various technical departwents of 
WDA, and fo r  program planners o f  other agencies. Planning 
the effective utilization cf project and FDA resources, and 
drf lling and maintenance programs, wouf d remain a m a j  or 
abjective of the Unit. 

One aspect of the planning responsibility af the  WDA 
Planning Unit was to monitor existing facilities. This 
invalved monitoring the physical. installation at well sites, 
bath far repairs and maintenance purposes, and to gauge the 
acceptability to the community of t h e  facilities provided. 

2+ Economic analysis. It was realised that the extent to which 
monitoring of benefits and impacts could be carried out 
would be severely limited by staff shortages. Furthemore, 
it was argued that because neither the project,  nor WDA, 
w e r e  responsible for site selection, they should not be 
responsible, on a xoutine basis, f o r  monitoring and 
evaluatior of benefits and impacts. These evaluations, 
where the wells constructed are part of a broader program of 
rural development implemented by another acpncy, should be 
carried out as part of the overall monitoring and evaluation 
effort of thase agencies, Under this category, the focus of 
the Pianning Unit would therefore be upon cost acalysis. 

3 .  Socioecanamic ~onitoring and avalustian. The same rationale 
applies to the monitoring and evaluation of social impact as 
to economic i m p a c t ,  and the t w o  are interdependent, It 
would not be realistic to expect the WDA Planning Unit to be 
able to monitor and evaluate the socioeconomic impact sf a 
large nubex  of the wells constructed throughout Somalia. 
Nor, in most cases, would it be appropriate. This func t ion ,  
then, was seen more clearly as a research function of WDA, 
The objective became to provide "packagedtt systems far: 

af the comm~nity participation process, and, 
b) socfoeconomic monitorizg and evaluation, 

which could be adopted by any other agency concerned to 
measure the  inpact of well installation. The WDA Planning 
U n i t ,  so f a r  as its facilities allowed, would be responsibze 
fo r  carrying out  selective studies using, and further 
developing, these packages. The areas of concentration, as 



in the original objectives, were on the impact af welX 
construction, an the feasibilty and benefits OF supporting 
camunity w a t e r  cornittees and of c u m u n i t y  participation fn 
general. 

4 .  Policy studies.  ~bject ives  fo r  policy studies were not 
changed, but broadened, as d e s c ~ i b e d  above, to become a 
major set  of objectives far the  Unit. 

Because the NWDC did not become a reality, the field work 
planned as part of the 9ffor t  to create a groundwater database 
was not possible. The objective of the Planning Unit then 
became to create a camputerised database from the groundwater 
data available to the project and to WDA. 

2.3.5. Actual Achievements. 

Some af the revised objectives were achisved, others not at 
~ l l ,  and still others to a Limited degree. Computer systems and 
databases have been set up and are in use, the "packagedw 
systems have been created, new data has been collected and 
analysed, and a number of local staff have been trained. The 
actual achievements are described by category below: 

1. Planning. 

Attempts to eataSlish planning schedules fo r  all WDA 
resources did not prove possible. This required that 
WDA department managers and regional directors provide 
a regular flow of information to the Planning Unit on 
inventories, staffing , and budgets. Two 
questionnaires ware circulated f o r  this purpose, 
however, t h e  information was not forthcoming. Without 
a detailed knowledge of the resources available and 
the  maintenance caxmftments, ik w a s  not possible to 
devise drilling and maintenance programs. 

A 1 1  water quality data collected during the project 
has been set  up as a computer database, together with 
most of the  data on the borehales drilled by the 
pxoj ect . 
A technical monitoring system was designed and, given 
the limited staff resources of the  Planning Unit, 
successfully f i e l d  tested at sites in the Bay Region 
and the  Central Range. This is described in further 
detail in Section 3 . 0 .  

A computerized mapping system was developed whereby 
statistical data from surveys completed in Somalia can 
Se used to determine population and water demand 



patterns for the Bay Region. 

The system wns first set up us ing  data taken from a 
survey by Xunting Technical Services, 1982. This 
survey "aappedW t3e region into twenty nine "stratatv, 
saeb stratun representing an area which was found to 
be statistically h~nogeneous- The original map i s  
reproduced in Figure 2-2.3. The data was then 
transcribed to z computer spreadsheet, w i t h  each entry 
representing the stratum cade far a five kilometer 
square. The resulting %ap* is shown in F i g u r e  2 , 2 . 4 .  
wCellsH containing zeroes are those which l i e  outside 
the  Bay 2egion. The co-ordinates used are the U W  
grid zone designations in kilometers: this system was 
found to 5e easier to work with than the conventional 
hours-minutes-seconds system. S t a t i s t i c s  for the 
densities af houses and animals were then entered far 
all stratum codes. From these, the actual number of 
houses and aaimals fo r  each 2 5  sq-km. grid can be 
shown in place of the stratum cade. 

When more extensive data became available from the 
Southern Rangelands Survey, 1995, the system was 
revised to a I6 sq-km. grid. This survey used 176 
stratum codes, and produced statistics for bath the 
w e t  and dry seasons. A new *'mapw was created from 
this data. The system was also redesigned to allow 
the co-ordinates of specific sites to be input, and 
for these to be "platted1* on a blank mapt An example 
is shown in Figure 2.2.5, 

Not only the populations of cattle can be shown, as 
in figcre 2.2.6., but using the human popularion 
fiqures computed from the density of houses, and the 
populations of all types of animals, various estimates 
of the Cemand for water throughout the region can be 
calculated. Figure 2 . 2 , 7 .  shows ~ ? ? e  Fsttern cf denape .- - high &stirnates consuxption: each figure 
represents the t o t a l  estinated demand per day w i t h i n  a 
16 sq.km. area, in cub ic  meters, during the dry 
season. Csing low e s t imate s  of per capita 
consumption, the demznd throughout the region is shown 
in Figure 2 . 2 . 8 .  

A more specific profife of an area czn be extracted as 
shown in Figure 2 . 2 , 9 .  The location of the village in 
this example, Tur Demerre, is shown in Figure 2 . 2 . 1 0  
to be p a r t  of a narrow belt of stratum 44 stretching 
from the northeast.  Strata 4 4  and 4 5  are to the 
northwest: stratum 61, and beyfind it, 71, are to the 
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Figure 2.2.4 MAP OF STRATA CCIDES FOR THE SAY REGION 



Figure 2.2.5 MAP OF PROPOSED DRlLLlNG SITES, 

BAY REGION, E T O B E R  1985. 



Figure 2.2.6 DiSTR18UT1ON OF CATTLE IN BAY REGION, DRY SEASON 1980. 
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Figure 2.2-7 WATER DEMAND ESTIMATES FHiGHi, BAY REGION, DRY SEASON. 
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figure 2.2.8 WATER OEMANO ESTIMATES {LOW], BAY REGiON, DRY SEASON. 
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Figere 22.9 AREA PROFILE, "FUR DAMERRE, BAY REGION, 
DRY SEASON. 



MERRE, BAY REGION. 



southeast: an area 0 2  scra5um 7% lies to the 
southwest. T h i s  data is indicative only ,  and it is 
not  predicted tkaZ precisely 3,760 people w i l l  be 
found in the 16 s g . b .  area around Tur Demerre. The 
data is help fu l  in giving a profile af the site, ar.d 
the density of t h e  populations surrounding it. 

Finall]-, some i n d i c a t i o n  of t h e  movement of animals 
and p e ~ p X e  czn be gained between the dry season and 
the w e t  season, The aninax eovement pa t te rns  are, in 
fact, quite can?lex iz the regiar, but the total 
estimated increase i~ water demanci during the dry 
season is shown in Figure 2.2-11. k broad evacuation 
t a k e s  place throughout the region: figures in brackets 
denote reduced deaand- The zrea represented by "*" 
denotes reduced denand in excess of 9 9  cubic meters 
per day. Only the belt in the rrorthwest sector, 
running from. northeast to sosthwest, shows a 
significant increase in demand. This is the area in 
which sost of the project wells have been constructed. 
Closer examination is obviously required to determine 
+ &hz availability of grazing areas throughout the 
reqian dcring t h e  dry season, and to w h a t  extent  
access Lo zhese areas is restricted by Lhe lack of 
wate r .  

Becasse the resoxrzes of h e  Planning U ~ i t  were 
limited, o n l y  data fcr t Bay Region has been 
entered, but t h e  system serves as a ~ u d e l  f o r  covering 

F t he  whole cf Sanalia,  L Q ~  xhich statistical data is 
zvailable- Tn fact, a s s i s t a = ~ e  bas been qiven to 
C - N . I . C . Z . P .  staff, who, xsing this model, are 
setz ing up 5ata for  the Northeast of Sonafia, and 
poss ib ly  f a r  the whole count ry .  

1. L ,  E c ~ n o a k  analysis. 

X set a5 conputerized costing models has been 
deve2cped to dezen:.,ine the cost  of well cons t ruc t ion ,  
operation, and maintenance, These models are 
>resented in, and fohn the basks of, Section 4 .0  of 
this vo;uxe of t k e  report. The  madefs incorporate 
over t h ree  hzndred var iab les ,  and show the detailed 
crst of a well cmst ruc t ion  program, the foreign 
exchange an5 l o c a l  currency components of tatal cost, 
the nanpower, and t h e  vehicle axd eq-itipment budgets 
E a r  the pr~pcsed  progran. The model can be 
xanipul&ted to reflect t k e  costs and resource 
reguire~ezts f o r  a prograx arywhere in Somalia. 
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Figure 2.2 t l HtGH ESTIMATES OF lNCREASED DEMAND IN 

DRY SEASON OVER WET SEAS'JM, 3aAY REGION. 



Sin i lar  casting models were to have been s e t  up for 
the other act iv i t ies  of WDA, namely the bailding of 
surface water catchment facilities, and the 
installat ion of urban water supply systems. 
Unfortunatefy, the limited manpower available to the 
Planning U n i t ,  and the lack of good cost data, 
prevented t h i s  from being completed. This should be a 
priority of WDA f o r  the future, so that the relative 
costs of alternative methods 05 providing water can be 
cornpared. The comp~t-ehensive model designed for wall 
c o n s t r u c t i o n  should serve as a blueprint for this 
exercise. 

For the same reasons t h a t  prevented resource planning 
schedules beinq established throughout the regions, it 
was not possible to study in any depth the revenue 
coX3ectian procedures of WDA. A Revenue Accounting 
Manual (Coopers and Lybrand, 1884), is already in 
existence which bas not been properly implemented. 
Comments on the actual and potential pricing structure 
are derived f r o m  the economic analysis, and are 
presented in Sect ion  4 . 0  of this volume of the report. 
Observations from the Bay Region on the practice of 
fee cclX1zction w i t h i n  the community around well sites 
are Ciscussed in Section 3,U. 

3 .  Socioeconomic monitoring and evaluation. 

A socioecono=ic impact monitoring and evaluation 
system was designed and a l so  f i e l d  tested in the Bay 
Region. This is described in Sect ion 3 - 0  of this 
volume of the report, w h e r e  the limited data available 
from t h e  surveys carried out is also discussed, 

4 .  Policy studies. 

The policy s f ~ ~ d y  objectives were very much a concern 
in designing the monitoring and evaluation systems 
which were tested and are presented Ln this report. 
From the l i m i t e d  data collected, palicy options are 
discussed as follaws: 

1) wzter pricing economics in section 4 . 3 ,  
2) the potential f o r  community participation in 

operation and maintenance in Section 2 . 5 ,  
3 )  control and methods of revenue collection, in 

Section 3 . 8 .  

The Planning U n i t  has entered all barehole data from the 
1973 UNDP/FAO s t ? ~ d y  into a conputerised database. 
~dditioaally, t h i s  i n i t i a l  well inventory includes all data 



f r o m  the wells zompletad by the CGDP, and available data from 
other projects in Somalia. Much of this data i s  naw out of 
date, but because the W D C  has not ye* naterialised, and because 
cooperation frow the WDA regional offices was not forthcoming, 
system at?.^ verification has not been possible. The database bas 
been prepared fo r  eventual handover to the W D C .  

The above brief descriptions represent the accomplishments 
of the Planning U n i t  with respect to the original objectives, as 
modified in the light of the resources actually available. 
During the course 02 the final year of the project extension 
period, other t a s k s  w e r e  undertaken by the Unit. These included 
the estabXishment ~f a storas inventory system, preparation of a 
budgetary procedures manual, technical assistance to other 
sectians of the project,  and tra.kning to local LBIX staff, 

Stores Xnventory System. In preparation far  eventual handover 
to WDA, the complete project stores inventory was s e t  up as a 
computer database. A comprehensive suite of programs allows 
this database to be regularly updated with issues and new 
deliveries* fn retrospect, it is now clear that such a system 
would have been extremely use fu l  to the project from its 
inception,  to batter ;., *p track of w h z t  was a l r e a d y  on order, 
and facilitate t i gh t&-c  i.~v.ventory control q ~ d  planning. The 
packaged system was written using dSase I11 . The system is 
transferrable to ather rninistries and agencies af  the government 
which are equipped with computer facilities. 

A very simple vehicle and equipment inventory system has 
also been set up. T h i s  w i l l  facilitate final handover to WDA, 
and the planninq of future maintenznce and replacement 
schedules- 

Budgetary Procedures McUiUal, A manual af recommended budgetary 
procedures has been produced for WDA. Rather than a 
specification of the detailed procedures necessary far the 
handling of czsh, this manual sets out the formats and 
timetables aecessary to prepare estimates, and to account for 
expendituras, throughout the agency, WDA finances are derived 
from a number of sources, and programs and projects m u s t  be 
accounted f o r  in forms which cut across the administrative 
structures. This manual presents a Armat of accounting and a 
system of report-ing which will permit WDA to deal with this 
camplexit.y. 

Other Technical Systems. In response to the needs of the 
hydrogeology section of the project,  other computerised systems 
have been developed that include the analysis of data an well 
t e s t i n g  and water quality. 

? t e s t .  A spreadsheet has been set up to allow t h e  



input of aquifer test data. From this, transmissivity is 
automatically calculated. An example of this is shown in 
F i g u r e  2.2.12. 

Water quality. From the database of water quality data, 
Stiff Diagrams can be produced eutamatically by the 
computer. An example is shown in Figure 2.2.13. 

Additional Training Provided. Informal training has been 
provided for  a number of direct-hire LSII s ta f f  of the project. 
Three staff  have been trained in the use of t h e  micro-computer, 
specifically in the use of  the  word-processing packages. Two of 
these staff have been successfulfy trained in basic spreadsheet 
and database operation. h-ether t b e s s  staff wiil be employed by 
WI3A after the completion of t h e  CGDP is not y e t  clear: in broad 
terns, however, it can be claimed thot their acquired skills 
will be of value to Somalia. 

2.3.6. Micro-computer Installation. 

The Planning Unit was supplied with the following 
micro-compater equipment: 

1 COMPAQ portable computer w i t h  640k bytes  of memory, equipped 
w i t h  two diskette drives, and one Epson FX-150+ dot matrix 
p r i n t e r .  The system is entirely IBW-compatible. This system 
was available from May 1985. 

1 IBM PC-XT with 64Ok bytes of memory, equipped with one 
diskette drive and one 10 megabyte Efxed disk, and a secord 
Epson FX-100+ printer. This system was available  f r o m  Augusr: 
1985, 

Th2 equipment generally performed weLl, except f o r  same 
i n i t i a l  problems with the system-board of the IBM PC-XT. These 
were eventually resolved by replacement of the board under the 
guarantee, and the problems did not recur- T h e  U r i k t  w a s  
supplied with a spare system- board, and a spare disk-drive u n i t  
far use in either of t h e  t w o  machines. These were not used as 
of t h e  end of the project  period. 

The main problems experienced were in the electrical supply 
system, and in maintaining a 62st free, t e ~ ~ p e r a t u r e  controlled, 
environment. An air-conditioned office proved to be absolutely 
necessary, and the r o o m  which haused t he  computer equipment w a s  
sealed as f a r  as possible againsir; dust. The very dusty 
environment of Wogadishu, and the  relatively high winds 
prevailing f o r  much of t h e  year, meant that regular cleaning was 
necessary. 
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-Figure 2.2.12 EXAMPLE OF WELL TESTING ANAtYSiS. 



Figure 2.2.13 EXAMPLE OF COMPUTERIZED STIFF DIAGRAM. 



Be1 electrical supply systea was supported hj a mAYDbY 
60+3E 3nintarruptabTs Paver Supply (UPS! providing 300va af 
output. This provided a back-up in the  case of power failure of 
up to 30 mfnata~.  The mains supply was c~ntrul3ed by a 2kva 
automatic voltage regulator. a critical requireaent* Two 
voltage surge trip-switcaes were also i~serted izto the system 
f a r  addad progsct ion. 

The main power supply proved u~rsliable for much of the  
year, azd frsqdently Eel1 be:ow the rscpired voltage Level of 
230~. i s  proved less of a problem for the computer systems 
(because of tche UPS) than fn keeping the air conditioning system 
oparatlng. These problens were resolved by installing a diesel 
generator far emergency use- 

The software provided cazsisted of the following: 

5SI nWardperf ect "s: t h i s  proved useful both as a 
comprehexsive vord processiag package, and as an introductory 
t r a in ing  package for staff . 
Latus w~wphonyTIE'* : the spreadsheet, word processing , 
database, and graphics fac:iitles were ail used extensively 
by zke Cnit. 

Ashfan-Tate "daasa 111"": this proved useful  in setting up 
large databases, specifically the project stores system and 
the well inventory. Had mare data been calfected, more 
exkensive use would have been made of this package. 

The Planning U ~ i t  w a s  adepately equipped to deal with most 
of its t a s k s  usinq only Eke zbove software packages, Ir, 
a d d i t i o h  the  Uniz was ~dpplied with "IBM Professional 
Fortran -", and w i t h  "SFSS-PC'*-'*, neither of which paaages were 
extensively used. Breakthrough Software's "Tizeline project 
planning saftuere was also used, and promised considerable 
potential had it bee3 used f r m  the beginning of the project ,  ar 
had greatelf cooparatial: been forthco~ing from the regional 
offices of WDA. 

2 . 3 . 7 .  Recommendations fo r  the Pdture of the Planning Unit 

The WDA has a crit4ca3 need far a Planning Unit with the 
capacity to monitor operations and evaluate program results, In 
retrospect, this need should have been addressed in the original 
project paper. The difficulties encountered d ~ r i n g  the past 
twelve months indicate that i t  will take several years of 
t r a i n h g  and technical assistance to establish and 
operationalize a viable Planning i t -  The section below 
cdZliass s list of objectives, act iv i t ies  and resources required 
ts ascompJish t5is goalr The proposal is the result of a 



cooperative effort axong the LBII technical assistance team and 
WDA staff  who have been fnvo>ved i n  t h e  development of the 
Planning Unit. 

A redefinition of t h e  presort and possible future roles of 
the Ki3A is discussed in Section 6-0. T 5 i s  proposal relates to 
that discussfan. m-m ~ . ,e  WDA needs to moni t r r  operations and 
evaluate prograz results regardless of the extent  to which 
functians w i t h i n  the water f n d u s r q  are transferred to the 
private sector, 

2 . 3 , T , I ,  The ZnstiTuZio~~l Ccztex: and Assumptions 

The Ministry of Mineral and a Resources will soon 
establish a Satianaf Water Data  Resource Center [ W D C )  which 
will have data callection an3 planning func t ions .  The 
activities of z3e T\rw*;Dt Gay lead to madiflcations in the role of 
t h e  SDA Planning :nit and the  relationship between them awaits 
clarification. Thc proposal f o r  the Planni~g U n i t  assumes that 
i t  w i l l  continue to collect borehcrie data, m e n i t o r  the operation 
~f WDA vells acd evaluate their izpact on m a l  populations. It 
also ass3mes that WDA #ill ~ramote and support community 
pasticipatlan in well developzenr and aanagenent* 

T3e proqi-ea assunes t ha r  The WDA w i l l  r e c r u i t  and/ar 
reassign szaff xith adequate qdalitizatione to the Planning 
~ , n , i t .  Insofar as possible, these individuals should be 
identified prior to s igning a project agreement. The proposal 
fakes in te  account  zhe fact t h a t  sane of the individuals may 
resiqn o r  be t r ans fe r re2  to other WDA depa-nente but it is 
esscncia2. :hat zost of %hose vho receive t r a i n i n g  remain w i t h  
the ?laming CnSc fsr several years. 

A 1 1  t r a i ~ i ~ q  is sckedzled To t a k e  place in-country, w i t h  
extensive use af long-%e,rm and shart-ee= consultant trainers, 
IE azny cases, t h e  cbjective is ta develo? tke ability of SomaLi 
s t a f f  ta %rain others. 

2.3.7.2. Objectives and A c ~ i v i t i e s .  

* *he recornended principal objectives and activities of the 
Planning Unit axe generafly cocsistent vith those stated in the 
:985-1986 P r o j e c t  Exrension wcrk ?:an. They are: 

(1) WDA Resource Eanagezent. --, s ; involves nonitoring WDA 
a c t i v i t i e s  a ~ d  planaicg t most effisient use of WDA 
resozrces, inclcding nanpvder, vehicles, and equipment, 
This requires the establish~ent cf ~anagezlrent information 
systens in a13 XI?,>+ operatio~zl units.  It also  involves 
the co-ordk~aeio~ of Planzizq V n F t  daea collectfun and 
repurti~g functians uitk those of other zgencies and 



programs with w a t e r  deve3opment components. 

( 2 )  Economic Analyses of UCA A c t i v i t i e s .  The analysis of 
water development including the cast of: drilling; 
construction, and; the operation and maintenance of water 
distribution systems. The objectives axe to provide data 
far more efficisnt resource planning and to analyze the 
relative efficiency of pumping operations at different 
well sites. 

( 3 3  Technice!. Monitoring and F~-a3iuation. The collection and 
analysis of data on: the design of water supply 
stxuctures; pumping operations; water use; the management 
of community water systems and; WDA support rerrvicas. 

( 4 )  Socioeconomic Monitoring and Evaluation. The ctillection 
of community baseline data and periodic monitoring and 
evaluation of changes related to water development. Areas 
of study include: population, physical infrastructure, 
crop and livestock production and services. 

( 5 )  Cornunity Participation. The organization and suppart of 
local institutions to participate in the development and 
management of WDA wells. 

6 Policy Studies, The Planning Unit should be in a position 
to advise the Government on all aspects of rural water 
development In Somalia. Information from the evaluations 
will be analyzed in relation to policy issues w c h  as: the 
role of camuni ty  groups in water development, and the 
ownership and management af wells: pricing and revenue 
collection; fuel supply znd maintenance and repair 
services. 

(7) Water Resource Data. In co-operation with the HWDC, the 
Planning Unit w have on-going data co l lec t ion  
responsibilities and will contribute to the  national water 
resource database. 

( 8 )  Training. The Planning Ynit will ahso be responsible for 
trainizg members of WDA departments and the extension and 
evaluatxan s t a f f  of other agencies in: community 
participation strategies and methods to mo : i t o r  and 
evaluate water developmezt programs. 

2 . 3 . 7 . 3 ,  Staff Requirements 

In order to accu~plish the objectives and carry out the 
fu~ctione l i s t e d  above, the Planning Unit will need a f ive  
person professional staff, one or two field staff  in each region 
and administrative personnef. fn addit ion,  senior WDA regional 



officials shcuzd be train& to function as regional planning 
officers although t h e y  w Z X i  ccntinua to have other technical 
and/or abfnhstsat ive  duties. Because the  transfer of 
personnel, resignations and leaves for overseas training, are 
frequent, w e  recornend t h a t  at least two indfv?dunle be trained 
for each position. T h i s  wi13 assure that the Planning Unit f s  
adequately staffed at the end of the  three year period. BaAuw 
is a Pist of pasi t ions  needed fo r  the Planning U n i t .  The r -der  
to the left indicates the number of positions for the category 
being described; the number in pareztheses indicztes the number 
o f  people to be trained fo r  t h e  position. 

2 ( 2 )  Read of the Planning Unit: Water resource planner, Civil 
engineer or hydrogeologist preferred, but an ecanomist or 
information aystem specialist w i t h  extensive experfence 
in water development is acceptable. 

1 ( 25  Economist: knawledge of cost account ing,  micro- End 
macro-eca~amlc theory and pro jec t  appraisal techniques. 

1 2 Social Scientist: soci-t anthropologist, preferably with 
experience in applied anthr2pology, c a m u n i t y  development 
andfor monitoring and evalultion. 

i ( 2 )  Micro-computer expertfstatlstician: knowledge of database 
management required. 

1 (2)  raining Specialist: fomal trafnlq and curricuJum 
development skills plus exprience in t h e  organization 
and faplementatian of t r a i n i n g  programs. 

6--10 (12-15) F i e l d  stzff: graduate of a technical schoal o r  
university: specific arez of t r a i x i n g  is lass important 
than general intelligence acd willizgness t n  spend long 
periods of time in villages, 

2 ( 3 - 4 )  Secretzries/data entry officers 

2-4 Drivers 

It is ass~zea that t he  staff will be recruited locally, or 
found w i t h i n  t h e  existing %CA ~ ~ o x k f o r c e .  I t  is f u r t h e r  assumed 
that Eons of the staff except dr ivers  wiil have the f u l l  ;ange 
of skills needed when r-ecruited,  but t h a t  they w i l l  have the 
educational background, n..3tivatiort and aptitude to cornpfete the 
training programs. 

2.3.7.4. Training Requirements 

Ail t r a i n i n g  w i l l  be c a r r i e d  out i n  Somalia Sy a 



curb ina t ion  of long-tern counterpart izstruction, and shart-term 
intensive training courses delivered by WDA and expatriate 
professional s t a f f *  The sharl-tern intensive courses will be in 
the foLXowfag disciplines: water resource planning, economics, 
social  sciences, training nethods, and computer operations. 
Training pxograz;is will be scheduled throughout the three year 
periud so that FSDA personnel will have sufficient tima to apply 
what they learn before noving on to more complex analytical a-d 
methodological problems, Senior sta f f  in each pasftion will 
also participate 3 the organization and implementation of 
training pxograas for f i e l d  and regional staff of WDA and other 
Z~S>C~CS * 

I~plemantaticn of the technical assistance-training program 
will require the foliowing expatriate par t ic ipa t ion ,  

36 months Rural Cevelopnent Planning Specialist, with knowledge 
of watcr resource development, full time counterpart, 
three years, 

18 months Econoxist, cos t ing  and project appraisal expert, one 
year full time, three months in each of t h e  following 
two years. 

18 months Social  anthropologist, one year full t i m e  plus three 
months in each of the following two years, 

12 months Computer Specialist, s i x  months in year one and three 
months in each t f  the following years, 

36 months T r a i n e r ,  fuXX t h e  for th ree years- 

Total person-months. 

2 . 3 . 7 . 5 .  Other Req-~irexents. 

It is assumed that the  computer hardware and software 
currently installed at the Planning U n i t  w i l l  remain there, 
T h i s  includes the peripheral e q u f p ~ e n t  such as the transformers, 
uninterruptible p G w e r  supply, and diesel generator presently in 
place. Two conplete additional system axe recommended along 
w i t h  scftware programs and a recurrent budget for consumable 
i t e m s  suck as stationery, printer ribbons, and replacement 
diskettes. One photocopying aachine with reduction and 
enlargement features is also needed. 

Office apace is required 20 accomodate between 10 and 15 
people. A miniwdm, of two rauns must be air conditioned and dust 
proof. One room should be l a r g e  enough to serve as a classroom 
for at least ten people. Three officer currently used by the 
CGDP could be assigzed Zo h e  Plznni~g U n i t  and would be 



adequate to m e e t  t2e space needs for t h e  first few years. 

S i x  four wheel drive  vekicles sill be needed. Two or three 
should be pick-ups w i t h  reaeveable cazping uxits and will be 
assigned to regional a:fices. Camping equipment will be needed 
for t+.e field staff. 

2.3.7-6. Work P h n  

A three year worX plsn 1s set out SeLow. Enphasis in the 
first year will be on direct trai~lng for  the Planning Unit 
s t a f f ,  and upon establishing t rai2ir .g coi;rsee to be provided by 
the Vnit for  other staff. Trainizg courses w i l l  be designed for 
the following staff: 

Regional Planning Officers. It is proposed t h a t  the eventual 
requirements w i l l  include the  appointment of a Regional 
Planning Oificer to each of t h e  WDA regional headquarters. 
These are n o t  to be new staff positions, however. Existing 
full t i m e  WDA hydroqeologfsts and engineer6 who have major 
technical and/or a h i n z s t r a t i v e  responsibilities at regional 
offices will assume additional regional w a t e r  development 
planning responsibilities. They will be responsible for 
co-ordinathg the planning ef for t  in the region, using 
v i s i t i n g  ?laming Unit field staff, existing WDA region 
headquarters s t a f f ,  and s t a f f  of other m i n i s t r i e s  or agencies 
operating in z l e  region, to carry  o u t  many of the required 
nonitcring and eva:uation tasks. The appointment and 
t r a i n i n g  of Regional Tlanning Officers throughout the country 
would folfau the pla3  set oxt belcw: 

Year 

2egianal F l a ~ n i n ~  
O E f a c c r s  appointed 
znd traized 2 4 4 G 4 

Other W3A staff . The plan~ing icnction w i l l  be a 
co-operative efforc v i t h i n  ?he WDA. To this end, other s ta f f  
within WDA, both at head-arters and at regional levels, w i l l  
he required to participatr i.n. dcta collection fur  monitoring 
and evalzation. 

Exrensien and cor.itorir.g a25 evaluaficn s t a f f  of other 
Uizistries and agezcies. Ytase w i l l  include, t h e  staff of 
the hXEF Cni; of t h e  3iaiscry of Sa t ionz l  Planning, BRADP and 
CRDP. 

The oSjectives fo r  each cf %he firs: three y e a r s  are: 

Year i t  R e c z u l t s e n t  az3 inrezsive t r a h i n g  of senior s taf f  of 



the Planning Unit - planner, economists, sociologists, 
trainers. 

Recruitment and traf ning of computer 
technfcfans/st%tisticians. 

Recruft.ment and training of Plarrnfng U n i t  field staff. 

Training program established f a r  Regional Planning 
O f f  &cars 

f%plementation af monitoring and evaluation program 
(Section 3.03  in a representative sample of villages in 
two regions= This should be integrated i n t o  the staff 
training courses. 

Training 
including 

srogram established 
bump operators 

f o r  staff , 

Tra in ing  program established fo r  f i e l d  s t a f f  of other 
Mi niatries/agencies 

Two Regional Planning Officers selected. Initial 
training courses delivered. 

Baseline surveys carried out in a sample of villages in 
t o  regions. Additional baseline data collected from 
secondary sources. 

Detailed work plan f o r  year two established. 

Year  2 :  Intens ive  training for  Planning Unit professional staff 
completed; t t a i n i n q  continues on a short-course basis, 

K~nftorfng and evaiuation systems revised and 
implensnted. 

Cumuni ty  participation program (CAPP, Section 2 . 5 )  
revised and izplementsd. 

Four Regional officers appw inted and trained. 

Training prograns delivered to other WDA staff and to 
f i e l d  staff of other Xinistries/agencies. 

Baseline surveys extended to key villages in four 
additional regions. 

Detailed work plan for  year three established, 

Year 3:  Sefine~ent of a l l  training programs. 



Extensfan of selection and training of Regional Planning 
Officers, training o f  ot3er staff, installation of 
monitoring and evaluation system;, -and callection of 
baseline data, ts four  additional regions. 

Detailed work p lans  for years f o u r  and five established. 

2.3.7,7. Results A f t e r  five Years 

A t  the  end of the five-year period, a fully staffed Planning 
Unit w i l l  be in existence, supported by a network of Regional 
Planning Officers, capable of fulfilling an a continuing bas i s  
a l l  of t h e  objectives s ~ h o u t  st Sect ion 2,3.7.2. In addition, 
other WDA staff  and s t a f f  of other Ministries/agencies will have 
been trained to participate in these efforts, and also to 
undertake similar work for  their own Ministries/agencfcs, 
Furthermore, the Planning Unit wi31 posess the proven skills to 
canduct ongoing courses f o r  o ther  s t a f f  of the GDRS. 

2-6 We31 S i t e  Maintenance 

All t o o  aften the maintenance of a well site is totally 
ignored or only given token treatmen%, It is not until the well 
no longer produces, or major leaks occur in the distribution 
system, t h a t  anyone takes  notice. Oil seeping i n t o  a welL, 
polXution from animals, and carroaian and deterioration of 
distribxtion systems are unfortunately common occurences. 

Well site ~ a i n t e n a n c e  consists of two distinct categories, 
well maintenance, and distrlbutfon systern maintenance. Not all, 
wells completed during the course of  the project have 
distribution systems. Those wells completed with hand pumps, 
with few exceptions in the foL--in of 2" black PVC pipe,  do not 
have distrib~tion systems. Kanuals w e r e  rregared English and in 
Somali to descri5e specific recpdirments. 

2 . 4 . 1  Well Maintenance 

Regardless of h o w  coxplexed, handpuns or d i e s e l  pump, 
aaintenance of khe well itself is of primary importance, As 
~entiuned above, s.znuais have been prepared to describe in 
detail the specific requirements f o r  each system. The reason 
f o r  inclusion of any discussion here to emphasize the 
importance of these a c t i v i t i e s .  On a routine basis, well 
maintenance should at minimum consist of measuring the static 
w a t e r  level and of collecting samples on z monthly basis. This 
data w i l l  serve as an early warning c P  potential problems. In 
eddition ps r iad i c  checks of yield shozLd be nade. If the 



discharge capacity is dropping off, it is an indication that 
either the well is becoaing incrusted or the pump is 
ma1Eunctionfng, Procedures are given in t he  manaais f o r  mare 
cumplate evaluation UP problems, H o w e v e r ,  without maintenance 
of xeco~xls proper assessment cannot be made. 

2 . 4 . 2  Distribution System Maintenance 

The distribution systems axe those associated w i t h  wells 
equipped with diesel pumps, and include afJ sf  the civil works, 
In particular this refers to the storage tank, watering troughs, 
domestic distrlbuticc facflty, and a31 o f  the related piping* 

Very few of the storage tanks carrently in place are 
equipped w i t h  cavers. This allows algae to grow and blowing 
sand. to accumulate in t he  tank .  Both cause plugging in the 
outlet pipe. The obvious solution is construct ing covers for 
these tanks, however, until such t i ~ e  as this work is completed 
regular cleaning will be required. 

The animal water troughs, which cannot be covered, 
experience similar problems. These  are more easily cleaned,  but 
need to be maintaineZ. An additional problem associated with 
the animal troughs is the erosion and undercutting of the 
concrete apron around t h e  trouqh. Crushes rock ernplaced around 
the trough would help t~ solve this problem; however, crushed 
rock is not always readily available. The caretaker of t h e  we13 
should be responsible far getting assistance to help  keep t h i s  
area properly graded. 

Leaky taps, plugged drains,  stagnant puddled w a t e r ,  and 
broken concrete are ty~ical condi t ions  associated with negXecte3 
maintenance of domestic water points.  These problems need to be 
d e a l t  w i t h  at the village level, and as quickly  as is feasible. 
Lack of attention ultizately r e s u l t s  in t o t a l  f a i l u r e  of the 
system. 

Because sf the hiqb total dissolved solids in much of the 
groundwaters of Somalia, encrusting and/or corrosive ~ a ~ i d i t i o n s  
exists.   his causes plugging or leaking af valves and piping 
associated w i t h  the distribution system. If monitored cn a 
regular basis, replacements can be made that will avoid a total 
shutdom 05 the water system Spares will need to be stocked 
and personnel w i t h i n  the village trained to deal with the 
~ r l o b l e ~ .  - 
2 , s .  Cumuni ty  Participation and Water Com.ittess 

The arfginal project  paper (1979) discussed the need for  
studies  l o  i d e n t i f y  local  leadership p a t t e r n s  and f o r  actions to 
f12nccurageu local parrfcipatfon in different phases of the 



project .  It did not, however, nropose a significant role  for  
villagers nor did it allocate funis  to develop and. support local 
water management institutions. The low level of concern fo r  the 
suciolagical dimension of the project is reflected in the 
technical assistance schedule in which only 1.2 of the 6 2 . 5  
person years (1.8 %) was allocated to mrlal issues, primarily 
data collection and analysis, 

The CGDP I~ception Report (3951) redesigned the 
sociological component and included among its objectives the 
development of a process to involve villagers in planning and 
the supervision of well operations.It also called far a study ta 
establish sacioeconomic criteria fo r  the selection of drilling 
sites. The first L S I I  sociological consultant report (Roark 
1982) aC2ressed both of these issues and outlines a strategy 
--the T-uulo Village Assessment and Part ic ipat ion Process 
(TVAPP) -- to involve local residents in data collection, 
construction, well financing and management, The TVAPP war 
impZemented in twelve villages with the help of CGUP technical 
staff and an extension agent ezployed by the Bay Region 
Agricultural Development Project  {BRADP). The approach and 
i n i t i a l  results are documented in the LBII Groundwater 
De~el~pm@nt Exploratory Report (January 1983). 

Assessmezzs of the TVAPP component conducted by an LBII 
anthropologist (Schwarz 2983) and a USAID evaluation team (Gunn 
1983) conchuded that the strategy was basicafly sound and had 
been favorably xeceived by viilagers. They suggested 
modifications and strongly recommended that the TVAPP be given 
increased support. Two LBII reports (Schwasz 1983; Farrah, 
Roark and Sartana 1983) outlined in detail the activities and 
resources needed to sus ta in  and expand comxunity participation. 
These proposals were not, however, implemented due to the  lack 
of support from WDA, USAID and the Yyoning Bay Region socio- 
economic research team. None of these agencies fallowed through 
on their co~zittments to pravlde trained personnel to canduct 
village meetings and monitor field act iv i t ies .  The result w a s  
t h a t  from mid-1983 through 295-4 TVAPP act iv i t ies  w e r e  limited to 
occasional village meetings conducted by bydrologfsts, drillers 
and engineers who were familiar w i t h  the approach and 
s p p a t h e t i c  w i t h  its objectives. 

The CGDP Supplement Project  Paper (1984) gave considerable 
support to the local participation program and its personnel 
requirenents- The following statements were included in the 
Xajor  Conditions Precedent and Covenants section: 

The Grantee shall agree to... 

Pursue s o l u t i o n s  to t h e  problems of hiring and r e t a i n ing  
qualified indiviGuals in k e y  positions in the Water 



Developnent Agency- 

Prosate and facilitate camunity participation in rural. 
water system design, operation and maintanance, to 
increase the longevity and efficiency of these systems 
(USAID 1984.p.vi). 

The docunent draws on the recommendations of previous 
consultant reports and outlines procedures to promote village 
involvement (fbid: Rznex J, p . 1  of 7 ) .  Responsibility far these 
activities was assigned to the new Planning Unit of WDA wlrich 
was to hire a fuLl time Somali sociologist and four socio- 
logical field assistants [Xbid: Annex G ) .  The work program f o r  
the Planning Unit included: 

- The implenentation of community meetings and training for 
villagers to enable them to sustain Local participation 
in data collection, constructian and maintenance, 

- Support to village w a t e r  committees to help them promote 
and organize community participation in the operation and 
maintenance of the water supply system. 

- The establishment of linkages between villagers and 
social sexvice agencies in areas such as health, 
education and economic development. 

T h i s  program was carried out on a very reduced scale by 
Planning U n i t  staff and short term LBTI soc ia l  scientists, They 
m e t  w i t h  village water committees during monitoring v i s i t s  but 
were not  able to adequately implement the three community 
participation program components. The reason for thf s fai lure 
was that the covenants agreed to by the GOS were not respected: 
no Somali socialogist was employed and field staff were not 
hired. By N o v e m b e r  1985, only one individual with na background 
In social science or community development, w a s  available for  
f i e l d  activit ies .  

Effective implementation of cornunity participation 
activit ies  was also hampered by long delays in the arrival of 
equipment, pumps, pipes  and other construction materials. 
villagers whose expectations had been raised and who had made 
substantial contributions of labor, animals and cash were of ten  
forced to wait for  more than a year to have a pump installed. 
S i m i l a r  delays occurred in the constrricticn of water 
distribution systems and some villages still lack completed 
storage tanks and troughs. These delays and the lack of WDA 
support fo r  community participation in well management have had 
a negative effect on local  institutional development. 

In sp i te  of the fa i lure  to strengthen and expand community 



participation in 1985 and 1986, village committees established 
Wring tbe early yesrs of the project continued to function and 
play an active role in the manegement and maintenance of water 
supply systcps canstmctcd by the CGDB. L i m i t e d  manitoring and 
evaluation of resul t s  led to the  modification of t h e  preliminary 
WAPP approach and the desigr: for  tke Cunmunfty Assessment and 
Participation Pragram [CAP?). 

2.5.1. The Community Assessment and Participation Program (CAPF) 

This section brie f ly  describes the community participation 
strategy developed by L39I and implemented during 1982, 3983 
and, on a v e r y  l i m i t e d  scale, f r o m  1984 through 1986. 
~dditional information on rationale, content and preliminary 
results can be found in other LBII reports t h a t  include: Raark 
(19821, LBTX (1983 Exploratory Report, sect ion 6-01, 3chwarz 
(19831, USAID CGDP Supplement PP ( 3 9 8 4 :  Annex J), t h e  LbII Final  
R e p o r t  (1985: part 5 ) .  The mark (1982) and LBII (1983) 
dacumusnts f u l l y  describe the process of c o n u n i t y  partfcipatian 
in site selection, village self-assessnents and the organization 
of project water committees. The Schwarz (1983) document 
includes an la tegrated program of c o m n i t y  participation, 
constriction, . onitoring and evalrzation which form the basis of 
%he CAPP, It describes i n  detail, the stagss and act ivit ies  
sumarized belaw. 

( 3 )  Purpose and 23tionale 

The goal of the CAPP is the same as t h a t  of the CGDP: to 
s t rengthen the capacity cf WDA to install, operate and mai~tain 
rilral water supply systens. It focuses on t h e  rural populations 
and the development o f  their ability to cont r ibu te  to the 
design, construction and management of w a t e r  supply systems. 
The appraash c a l l s  for d o s e  cooperation among technical 
personnel, cornunity participation specialists and village 
ieaders, It involves integrated planning and the coordination 
of technical and sociological actfviti~z from the design stage 
through t h e  operations and maintenance period. 

The program is based on p r i n c i p l e s  of social and technolog- 
ical change an2 the aaalysis cf w a t e r  development projects  in 
other countries, The majar premise is that the  successful 
adoption of a n e w  technology, particularly a complex water 
system, requires organizational change in the c l i e n t  community. 
A t  the project l e v e l ,  this req-sires a plan t r :  explain and 
generate support for  the new technology and a series of meetings 
to guide villager participation at various stages of project 
Inplementation. 

(2) Development of t h e  Comnunity Participation Approach. 



Several activities were carried out as part of the program 
to develop an integrated approach to technological and social  
change, They included sacicreconamic background surveys, the 
study of traditional systems of water management and the estab- 
lishment of socioeconomic site selection criteria, These are 
summaxized in Section 3 . 0  of t h i s  report and detailed in the 
LBXP Explasatary Report (1983: Sect ion 6-01 and in Schwarr 
(1983). One mjor finding was that most Bay Region villages had 
already established water cc-xittees to manage local reservoirs 
(wars or uars), h e  major challenge, therefore, was the 
a d a p t a t i ~ n  of the traditional system of community control to the  
new diesel pump technoxogy and to the 3.0 to 30 small, permanent 
and t rans ient  villages located within a five kilometer radius of 
t he  drilling site. 

2 . 5 . 2 -  Hajor Components of the CAPP Strategy 

The  program and network plan show3 in Figure 2 . 2 . 1 4  
identifies the stages and principle events of a strategy to 
integrate community participation i n t o  a comprehensive technical 
and administrative framework for  groundwater development. 
Athaugh the program was developed and tested fn the Bay Region, 
the strategy can readily be adapted ta other types of water 
development projects in other regions, 

The CAPF organizes water development into four stages each 
of which includes technrcal activities and village 
participation. The stages are: 

(1) Community O r i e n t a t i o n  and Assessment 
( 2 )  Drilling of Boreholes 
( 3 )  Construction of C i v i l  Works and Pump Iastallatkan 
( 4 )  Operations and Maintenaxe. 

Community contributions to the water development program 
B e  included information on local condi t ions ,  labor and 
materials far cons t ruc t ion ,  the  payment of user fees and the 
enforcement af aanagernent rules. 

2 . 5 . 3 -  The Community Orientation and Assessment Stage 

The objectives cf this atage are: to determine if the resi- 
dents and village leaders are  sufficiently interested and able 
tc support t h e  project  and; to form a committee to coordinate 
local participation, Events kncPv9e several meetings w i t h  
residents, village leaders and l ~ c a i  government officials, and 
the collection of baseline sccioeconomic data. Two methods are 
used to obtain information: 

(1) Joint village assessments conducted by t h e  population, and; 
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(2) Socioeconomic background surveys based, on the ana lys i s  af 
available records supplexented 'by rapid reconnaissance 
f i a l d  work. 

These events are organized by a Community PB.-ticipatlorr 
Coordinator (CPC), WDA technical personnel, the extension staff 
of local development agencies and local government of f i c ia l s ,  

The Stage 

The objective of this stage is to complete the preparation 
af the buxahobe for punp instal3ation. It involves community 
participation in: the selection of the dril3ing site;  the 
nomination of candidates for pump operator training; raad repair 
o r  construction and; the preparation of  the sire. Two meetings 
are heXd with residents and water committee members to explain 
end to coordinate contributions which include local labor and 
materials. WDA inputs include technical supervision, a t e a m  of 
trained drillers and a drill rig .  The aonitoring of village 
participation begins d ~ r i n g  this stage. 

2 . 5 . 5 .  The Construction Stage 

The objective of this stage is to complete the water supply 
system, T h i s  includes the instaZlation of the diesel or hand 
pump and the construction of  c i v i l  works; the storage tank, 
troughs and taps. Residents from villzges in the target zone 
contribute labor and Local cozstruction materials- They are 
zZsa asked to jrovide food fur sale to the workers and in fact, 
of ten  donate large quantities of animals and staples to the 
drilling and canstruckion c r e w s .  Other a c t i v i t i e s  include a 
c a m u n i t y  zzeting ta prepare a w a t e r  systern m a n a g e m e n t  plan and 
WDA training for  pump operators and assistants. 

2 . 5 . 5 .  The Operations and Maintenance Stage 

The final stage involves the operation and management of 
the water distribution system. Responsibility for  maintenance 
is divided between WDA azd the community water committee 
according to the  water management plan agreed on during t h e  
previous stage. Major act iv i t i e s  include the  operation of the 
pump, the procurement of f u e l ,  oil and filter changes, the 
colfectian of use= fees and the recording of technical and 
economic data. In principle, fuel, spare parts and repai~s is 
supplied by WDA. In practice,  VDA is o f t e n  unable to meet these 
obligations i n  a t d a e l y  manner. While c u r r e n t  regulations do 
not s a n c t i o n  the use of alternative sources f o r  these goods and 
services, villagers f r equen t ly  use them to prevent interruptions 
in puinp operations. 



Monitoring and periodic evaluations organized at the 
national and regional revels are among the activities scheduled 
fo r  this stage. f;v%ife the overall framework for these is 
presented in this report (Sect ion 3.0) , it should be adapted to 
fit socioeconomic and institutional contexts in each region. 
This requires cooperation between the WDA Planning Unit and 
agencies such as the new National Water Data Resource Center, 
the Monitoring and EvaluatSon U n i t  o f  the Ministry of Natieaal 
Pianning (NEIEF), the Bay Regional Agricultural Development 
Project (BRADP) and the Central Rangelacds Det-el~pmant Project 
(CRDP). Each well site target tone should be noni tored several 
t i m e s  during t h e  f'rst year of operations. A t  the end af the 
first year, management act iv i t i e s  and socioeconomic impact 
should be evaluated. The program a lso  c a l l s  fa r  long tern 
evaluation studies which include the intensive analysis of 
socioeconomic and ecological impacts on a representat ive sample 
of communities. 

2 . 5 . 7 ,  Results: Community water Conzittees 

Water committees have been established in twelve project 
cornunities in the Bay Region. Eight of these were organized in 
a fa ir ly  consistent series of t w o  or three meetings d irected  by 
an LBIf or Somali social scic:+-.ist or BmDP extension agent. 
Additional meetings in these and other vi l lages  were organized 
by Somali and expatriate engineers and technicians who were 
trained in the pa r t i c ipa to ry  approach. Comiunity meetings and 
d a t a  ccllection began in 8-12 other  villages, but these 
activities were discontinued when t e s t s  revealed the q u a n t i t y  of 
water was insufficient or excessively saline. 

Committee responsibilities are similar to those required to 
manage the village reservoirs (wars) but WDA xetains authority 
to xiake the key decisions in regard to fees, fuel supply, 
naiatenance and repair. The cormittees effectively organized 
local contributions during the assessment, drilling and 
canstruction stzges. Their participaiion in the management of 
operations, however, has n o t  met their expectations. In spite 
of frequent recommendations to increase WDA support to these 
comnittees and to st rengthen their management role, little 
progress has been made during the past  eighteen months toward 
achieving these objectives. 

Some community leaders feel that WDA has not kept 
agreene~ts made at the s t a r t  of the pro jec t  in regard to their 
participation in decision-making and management. They point 
specifically to i s sues  such as the setting of water  fees, the 
procurement of fuel and other  supplies, and maintenance and 
repair services all of which remain fully under WDA control .  

2 , 5 . 8 .  Results: CunsuniZy Zartici~ation 



Community residents sade substantial contributions during 
a l l  stages oE the project. They include: 

- Infamation on socioeconomic conditions, well operations 
and pro3 ect ef f acts, - Labor and materials for drilling, canstsuction and some 
maintenance aperations* - Food and cash contributions during drilling and 
construction. - Payment of user fees on a regular bas i s  after pump 
operations begin. - Coardinatlon and supervision of villager contributions. - Control af aninals around the c i v i l  works and cleaning 
aE the starage tank. - Procurement of diesel f v l e L  from WDA and other sources. 

An illustrative list of some of these contributions is 
presented In the tables below. They cover labor inputs and 
gifts of cash, animals and s t a p l e s  to work crews far drilling, 
pump tests and construction. 

Table 2.2.1: Cozurrlunity contribution to Drilling C r e w s  
- - - - - r - - - - 1 - 3 - - - - - - 1 - 1 1 - 1 1 1 1 - - - - - - 3 - - - - - - - - * - - - d - - - * - * w ~ ~ * - e -  

# vilf age Average Cash vaXz;e average 
in sample cash payment of animals cash value 

(So.Sh.) (So-Sh. ] (So-Sh.) 
----IIIII-1C-----------------------------------------------d--- 

CAP?* 1 4  8,000 19,000 2 7 , 0 0 0  --------------------------------------------------------------- 
Nan-CAPf 7 3 ,300  5,000 8 , 3 0 0  
-_---_---_-I------------------------------------------e-------* 

* tammunities in which same meetings were held to promote local 
garticbpatian 2nd organize well committees. 

_--_*------------------------------------------------"--------- 

The table above shows that cornunities where there w a s  s o m e  
effort by soci~l scientists and/or technical s t z f f  trained to 
promote participation, the l eve l  of contributions in t h i s  phase 
of construction was nore than  three times higher than in those 
where the CAPP approach was not used. Data available f o r  f o u r  
villages in which civil works were constructed reveals a s imi lar  
pattern and Xevel of contributions- 



----*---*-*------*--------------*------------------------------- 

T a b h  2 . 2 - 2  Cumunity labor i n p u t s  during drilling and 
constructiun stages (CAPP villages) 

- ~ - ~ ~ ~ c 1 ~ 1 ~ - ~ l - l ~ - - - ~ - - ~ - - L L - ~ ~ ~ ~ C C C C C C C C C ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - - - - - ~ - - - # - - -  

Labour Inputs (person days) 
- - - - - - - - - - - - I - -C-- I -*- - - - - -~--*- - - - -*- -  

Drilling and Civil W ~ r k s  TOTAL Cash 
pump test ing construction DAYS Value* 

-"-*---------------------------*-*-----------------&----------- 

Average/ 
village 565 1,238 1,803 324 ,540  

- - - - - - - - - - - - - 
TOTAL four 
villages 2,260 4 ,952  7,211 1,298#160 
------------*-3------------------------------------------------ 

* So-Sh. The cash value of l abor  is calculated at 5o.Sh.85 per 
day far salary and So.Sh.95 per diem costs, t o t a l  Sa,Sh.l80 
per day per laborer- This is the minimum paid by WDA/CGDF to 
Somali workers- 

TAe table above i n d i c a t e s  that in communities in which the 
CAPP s t x z t e g y  was used, villagers contributed 1,803 person days 
of labar which has a value of approximately 325,000 Somali 
Shillings ar $5000 dolkars* 

I n  general, village leaders in the Bay region have 
demonstrated a high level o f  interest and zbility ?:o promote and 
manage water development. The concept of shared respa~sibility 
zmong residents of different villages is well established in the 
region and the contribution of goods and services has been 
relatively high. The social science a c t i v i t i e s  supported by the 
CGDP bave demonstrated the viability of community partic ipation 
and produced an integrated program ( the  CAPPI to guide this 
component. With adequate logistical and mlrzpdwer suppart from 
WDA, the CAPP strategy could facilitate the expansion of water 
resource developnent and reduce capital and administrative 
expenditures. 

2.5.9. Community Participation Issues in the C e n t r a l  Rangelands 

The socioeconomic and development contexts  I n  the Central 
flangefan2s are significantly different fron tliose found in the  
B y  Region. Population dersity is smaller, the n8&er of 
animals per household is much iarger (about t e n  times greater) 
and t3e  pr inc ip le  node of production is pastoral. The N M  and 
the  CRDP have a s t rong  fnfoma3 education-extension proGram 
which focuses on the c rea t i on  of Range and Livestock 
~ssociatians (RLA9s) at the deegan level- The major issues in 
t h i s  region are: 



(1) me participation of the RLX" in the drilling, 
c a n s t m t t i o n  and management sf t h e  water development 
prsgraz and; 

( 2 )  The instftutfsnal support availabze to promote and sustain 
their participation once t h e  system is constructed. 

The R U 2 s  are stiil new orga~izations and while they are 
based Jn social and geographical conditions, they are composed 
of  rnany groups spread out over a large area, Because the 
management of a diesel powered punp and c i v i l  works i s  somewhat 
complex and has a high potential for  generatfng conflict, a 
serious question remains as to the appropriateness of local 
control of these systems by the embryonic RIA'S. Additional 
long term research is needed to adapt the CAPP to extension 
act iv i t i es  in the CRL, particularly i n  regard to the role of 
RLArs fn w a t e r  mancgercent. 

WDA cumunity participation and monitoring field staff 
should be assigned to work w i t h  the NRA in t h i s  region and adapt 
the CaPP strategy %a c o n d i t i ~ n s  witkin each deegan. A ~sgional 
policy and program will probably take several years to develop. 
As an in t e r im measure, WD3. can recruit and train pump a?eratars 
from the  deegan but should probably retain operational control 
until a sound alternative strategy is developed. 

The program f o r  the Planning Unit out l ined in the  1984  CGDP 
Supplement and the 1985-86 3rojecl Extension Work Plan was 
essentially a good one. If WDA had provided adequate resources, 
the CA2P wu3d have been implemented in all project villages. 
The O~llowiny activit ies  and inputs are needed to develop an 
effective program of c o m u n i t y  participation. 

T3e KDX Planning Unit 

32) A sociologist with training znd/or experience in community 
development. 

( 2 )  A senior level staff person i n  each region who could 
coordinate comunizy parzkcfpation and the monitoring and 
evaluation act iv i t i e s  cf planning unit field staff. This 
individual would also  draw on the resources of extension 
and evaluation personnel of ather developsent programs and 
agencies in each region ( i . e .  BRADP and the CRDP). 

f 3 )  Field staff pemanently assigned to each region who would 
conduct CAPP ac t iv i t i e s  and provide support to water 
comittees. They would work closely with extension 
personneZ from a t 2 e r  agencies and could also monitor 



project effects. 

( 4 )  A senior level t ra in ing  expert who could t r a i n  WDA staff 
and personnel from other projects who work directly with 
villagers. This would include hydrologists, drillers, 
civil works technicians and evaluation personnel. 

Changes in Policies 

(1) The role and retiponsibflities of c ~ m u n i t y  water comrmittees 
need to be clarified and integrated i n t o  the WDA 
administrative Framewark. In tbe Bay Region, it seems that 
the cumittees are willing and able  to assume greater 
responsibility fur  financial and operational management. 

Curren t  regulations proh ib i t  water committees from 
purchasing f u e l ,  spare par t s  and repair services on the 
open market. Villagers axe oftea forced to circumt~ent  
these restrictions in order to maiztain pump operations. 
T h e  elimination of these mles and WDA act ion to encourage 
private sector participation would allow the committees 
room for xiegotiation, and would increase their management 
role- Specific areas include fuel  supply, pump maintenance 
and repairs. As an fmediate, in ter in  measure, WDA might 
allow co~zunity water cornnittees to withold ten percent of 
the revenues collected fox emergency fue l  purchases and 
repairs .. 

Donor support and contsibutions 

The relative success of the CAP? indicates it is an 
act iv i ty  wortky of continued supper:. Donors including the 
World Bank a rd  U S A I D  should allocate between five and ten 
percent of w a t e r  develapaent funds to cornunity participation 
and ta monitoring and evaluation activities. The immediate 
priority 5s for  the recruitment and training of Somali staff  to 
implesent these program companents. Tn addition, three to five 
years of expatrinte technical assistance is needed to develop 
these programs and manage them v h i l e  counterparts are in 
training and f a r  a year or two following their re tu rn .  

2.6 Water Quality Iaborztory 

O n e  of the xajor functions of the CGDP, in addition to 
e x ~ l a r a t i o n  and exploitation of wells, 5as been the t r a i n i n s  of 
ch&?eists and the-upgrading of the water quality laborafory 
located wfthin the XHWR componnd. The need for  an efficient, 
and cpal i f i ed  Laboratory to fuzction in conjunction with a water 
resource develcp3ent program is crucial not only during the - ! 
developnent szages, but also for t h e  nar~tenance and operation 



of safe-water supply systems. 

The personnel, facilities and operations of the laboratory 
must be maintained to insure a succeaaful water resource 
program. Weaknesses in any one of these factors should be cause 
for concern, 

The chemical laboratory located in the K m  facilities 
initially had a staff of twenty-five persons. Qnly  one of the 
staff was a professional chemist. The remainder of the staff 
consisted of lEibor9t~ry technicians and cleaners. Attendance of 
personnel at the lab  experiences the same problems as discussed 
w i t h  respect to ather professional and technical staff; low 
wages add lack af i n c e n t i v e s .  The few who maintained an 
interest were trained in basic analytical work and ware able to 
perform various analyses under supervision. 

Five professional chemists and two laboratory technicians 
w e r e  recruited during the early stages o f  the project. All the 
professional chemises and one laboxatoxy technician have 
received or are receiving training in the ? J . S .  Two arn still in 
the U.S., two have been dismissed, one has transferred to the 
hydrageology s t a f f ,  one has transferred to the Planning U n i t ,  
and one provides i n t e r m i t t e n t  service to the lab. 

All those participating received on-the-job trc,i.ning 
in-country in water chemistry, microbioloqical field t es ts ,  
interpretation of water-quality data, and in report wri t ing ,  
Seminars have been given in w a t e r  chemistry and microbiology. 

2.6.2 Laboratory Facilities 

The MMWR laboratories are the only major laboratory facility 
outside of those associated with the National University of 
~omalia. The potential exists rherefore of making the Izb a 
self-sustaining unit. Prior to establishing this level of 
operation, considerable work zust be done an the building and 
work areas; electrical and plunbing repairs are most important. 
A reliable source of water to the laboratory fo r  preparation of 
distilled water and f o r  the cleaning of glassware must be 
installed. 

Power will be a continual problem, and the laboratory should 
have back-up power generation equipment to insure that analyses 
oqce started, can be completed unintermpted.  Voltage-regulator 
equipment to 2revent electrical spikes  or voltage drops is also 
essentiaf, as analytical inatsumentation will not produce valid 
results ~f n ~ t  able to func t ion  properly. Unfcrtunately, some 
lab data are of cpeationabfe accuracy because of these problems. 



A laboratory chemist was brought in to provide 
recummendations for equipnent 2nd furniture that would upgrade 
the laboratory- Because of the logistics of  procurement, these 
i t e m s  w e r e  not in count ry  prior ta departure of the consultant's 
staff, 

Xn addition to the infrastructure improvenents c i t e d  above, 
the laboratory must have a qualified stores manager. Many of 
the analytical chemicals and reagents in stock are old and of 
questionable value, and other reagents are lacking. A proper 
inventory and control system needs to be installed and 
maintained. 

2.6.3 Laboratory Operations 

Three different laboratory data forms w e r e  introduced. One 
form to acknowledge receipt of the sample, another f o r  listing 
the analytical results, and t h e  third for the well f i l e  at the 
LBI: office. 

Foms f o r  water-sanple registration and analytical results 
w e  in t roduced together with chemical routines .  Before an 
analytical mdtfiod w a s  used it was standardized, i . e .  the method 
was modified t~ local  conditions (available chemicals and 
glassware), ~ n d  tested for analytical interferences. The 
standardization was done by the consultant's professional 
chemist .  When t h e  method was satisfactory, the laboratory 
attendants were i n s t r u c t e d  in i t s  use and the method established 
as p a r t  of the chemical roztine f o r  water analysis. 

During the past year the laboratory has analyzed 39 samples; 
19 are samples collectee from newly constructed wells, 13 are 
from wells set  up for continual monitoring, and 7 are from other 
wells or springs. Lack of power, lack oE analytical chemicals, 
and absence of laboratory attendants, have caused periodic 
delays 2nd i n t e r r u p t i o n s  of results, however, the lab continues 
to function. 

2.7 Electronic and Geoshysical La5 

Khen the CGDP was i n i t i a t e d ,  a considerable amount of 
electronic eqxipment was  provided. I n  addition to the chemical 
laboratory equipment already here,  down hole geophysical lagging 
tools, surface geophysical equipaent, satellite navigators, 
mobile radios, windmill monitoring e q u i p m e ~ t ,  and an assortment 
of hydrogeologic and autamotivs test equipment w a s  provided. TR 
an e f fo r t  to insure that this equipment was operational, an 
electronics laboratory was established with a f u l l  time 
electronics engineer, Upon t e r n i n a 3 o n  of t h a t  position in July 
of 1 9 8 4 ,  service to this equipment wzs provided on a periodic, 



as-needed basis.  

In January of 1986, an electronics expert was brought in to 
canduct repairs and to provide additional training to 
counterparts. Unfortunately, only one WDA employee attended, 
and he remained for oaly ane day. The prospects of the lab 
being functional upon terminat ion of the  pro jec t  i s  nil. 

It is the consuLlant*s recommendation that the WDA enter 
i n t o  a service contract w i t h  an electronics firm to periodically 
provide repair service and training until such time as these 
senices can be accomplished in-country. This service should be 
provided a m i n i m d m  of every six months. 



3 - 0 .  THE MONITORING AND EVALUATION SYSTEH (MES) 

The  originnl Project Paper (1979) called for  the collection 
and analysis of socfolugical and ecanozifc data needed far site 
selection and impact evaluations. The Inception Repo2t (1981) 
expanded t3is concept and identified specific topics to be 
investigated. These included the development o f  monitoring and 
evaluation procedures and the caflection of ds5a an water 
utilization patterns and traditional water management practices. 
Prel iminary field studies w e r e  carried out by LBII staff and the 
results reported in Roark ( 1 9 8 2 1 ,  the Exploratory Report (LBII 
1983) and Schwarz (19831, 

Schwarz (1983) outlined a program f o r  monitoring and 
evaluation linked to construction and community participation 
activities. It included baseline socioecanornic and water point 
surveys and the identification of t ~ p i c s  and key questions for 
later stages. Because no WDA staff was available to conduct 
these surveys, four members of the B M D P  monitoring unit w e r e  
trainel by the LBII anthropologist, Immediately following their 
t r a i n i r q ,  however, the BRADP personnel began work wich the 
Wyomicg University Socioeconomic Study team. In spite o f  an 
informal agreement between LBIX and the Wyoming team to have 
BRAUP staff canducc co~nunity meetings and baseline surveys, t h e  
expected cooperation never materialized. The BRADP staff worked 
full t i m e  with the Wyoming project  and repeated attempts by LBII 
and ZSAfD to obtain access ta baseline data collected by the 
Wyo~fng Socioeconamic Team have been unsuccessful. In 1984 
Roark, Sartana and Farrah (1984) scheduled a series of 
monitoring f i e l d  t r i p s  but this t o o  was not implemented due to 
the lack of available staff. 

The major problems with the preliminary studies and MES 
programs comgleted by the consultants (Roark 1982, LBIX 1983 and 
Schwarz 1983) were identified by the investigators themselves 
and repeated in t h e  U S A I D  Evaluation (1984). They were: 

(I) The volume of information collectnd was not sufficient; 

(2) The validity and reliability qf t i e  data was not  up to 
scientific standards 5ecaure it =xas based primarily on 
co~munity self-assessments; and 

( 3 )  The  time and manpower needed to develop and implement a 
program to monitor effects and evaluate impacts was not 
sufficient to do an adequate job. 

The CGDP Prcject Paper Supplement (1984) and -the 1955-86 
Extension Work Plan (LBIJ 1984) addressed these issues in the 
proposed sociological evaluation program to be assigned to the 
~ 3 "  Planni3g Uni t .  It called f o r  the design and implementation 



o f  monitoring and evaluation procedures and specified major 
topics to be investigated. The Project Paper ( 1 9 8 4 )  stated t h a t  
the Planning Unit would include two full time economists, a 
sociologist and four sociological f i e l d  ass is tants  to carry out 
~ ~ m m u n i t y  participation and monitoring and evaluation 
act iv i t ies .  It also called for twelve months of expstrlatr 
technical assistance in social science but this was later 
reduced to s i x  months. 

UnfortunatePy, WDA was not able to recrui t  a Somali 
sociclogist and between May and October 1985 the Planning Unit 
consisted of one qualified econamist and t w o  assistants with 
academic backgrounds and job experience unrelated ta water 
development 0 research. They received several weeks of 
t ra in ing  in planning and evaluation, but by November 1985 two of 
them, including the ecanomiat, had left the Planning U n i t  for 
other positions. Since then, the Planning Unit has had only one 
staff person to carry out the full range o f  activities including 
the implementation of the MES program. 

In view of the manpower cons t r a in t s ,  the objective to fully 
develop and operationalize a monitoring and evaluation program 
was revised. Priority was given instead to the design of a 
system for monitoring and evaluation, This included the 
preparation and testing of suwey  forms, schedules for data 
collection and reporting, and guidelines for data e n t r y  and 
analysis. 

The technical assistance team was a l s o  able to monitor 
conditions and assess the impact of the drilled wells in sixteen 
communities. Seven v i s i t s ,  fasting from four to ten days each, 
were made to villages in the Bay and Central Rangeland Regions.  
Five were directed in the field by LBII consultants and two were 
carried out independently by a member of the Planning Unit. Tws 
members of t h e  BRADP Xonitoring u n i t  also participated in the 
March 1986 evaluzticn suxvey. The field trips produced a 
substantial amount of data on well operations, water use, and 
sock~econonic conditions, and led to major revisions of the  
survey instruments and reporting schedules. 

Considerable attentian was also given to methodological 
issues and two BRADP, and one WDA, staff person now have 
satisfactory basic skills in the administrstian of 
questionnaires, interviewing and technical. observation. They 
are also able to tabulate several types of survey data. None of 
the cur ren t  staff af the WDA Planning Unit, BRADP or the CRDP 
~xtension u n i t  are sufficiently trained or have enough 
experience to manage and implement the proposed MES system. 
They require a substantial amount of additional training in 
theory, research methods, elementary statistics, computer 
operationL?, da ta  management and analysis. Recommendations to 



deyfelop the capacity of the Planning xinit "Lo plan and conduct 
monitoring and evaluation activities are presented in Section 
2 - 3 . 7 -  

This section of the repart describes, in some detail, the 
Xonitoring and Evaluation System t ha t  has been developed, and 
the preliminary results of surveys conducted. It is written in 
such a way as to be used as a manual by the Planning Unit when a 
suitably qualified staff is recruited. The system, though 
primarily concerned w i t h  the assessment o f  water systems in 
communities w i t h  drilled wells, could readily be adapted to 
other water supply facil it ies.  Copies, and outline 
descriptians, of the questionnaires, are contained fn the  
Appendices in V o l u e  XV of t h i s  report. 

Prior to presenting the MES program and results, a review 
of sucioeconomic conditions, primarily in the  Bay Region, is 
provided for background purposes. B a r t  of the  discvtsaian 
focuses on the  organization of t r a d i t i o n a l  water management 
groups. The information is based on investigations supported by 
the  CGDP project (Roark 1982 and 1983; Schwarz 1983) and recent 
studies conducted by Hunting Technical Services, Ltd, (1982, 
19833 , Boston University (1983) , Putnam (1982, 1985) , the 
University af Wyoming ( 1 9 8 4 ) ,  Watson and Niimo (1982) and the 
Central Rangelands Development Project. 

3.1. Socioeconamfc Conditions: B a y  Region 

The Bay Region is inhabited pr imar i ly  by people who 
i2entify themselves as Rahanuevn (a  gathering together of many 
things), They are one of the s i x  major social groups (clan 
families) in Somalia and are further subdivided i n to  several 
types of smaller units based on patrilineal descent (tracing of 
ancestors through the male line). The major i ty  of residents in 
the region practice a mcde of production known as 
agro-pastaralism which involves cultivation and livestock 
herding. In m a s t  villages there are some families w h o  have none 
or very few animals and can thus be classified as farmers. 
Pastoralists live in villages throughout the densely populated 
farming areas but m o s t  reside and graze their animals in the  
lower rainfall districts of 3uur Acaba and Dinsoor. 

3.1.1, Climate and Ecology 

The Bay Region has an arid to semi-arid climate. The mean 
agnual temperature is 26.3O~. , w i t h  an annual variation of about 
2 C. The mean annual r a i n f a l l  varies from about 313 m to 589 
m per year.. It is a drought prone region and crop failures 
occur once every three to four years. Grain production will 
s u f f e r  some reducfiox because of l o w  rainfall one of every two 
years (Hunting 1982). 



The traditional calendar divides the year into four seasons 
and begins in early Qctober: w i t h  the arrival of the day€ ra ins  
(Figure 2.3.1). Each season lasts approximately three months. 
The hatteat, driest saaeoa occurs between January and April and 
is referred to as J f l a a l .  This is a t i n e  when water sources 
begin to ary up and when +ha animals have eaten stalks remaining 
in the ground after the hamest.  Many families, and sometimes 
entire villagas are farced to abandon the region during this 
season in search of water and pasture for livestack, 

The Hunting report (1982) identified 2 5  geomorphfc strata 
and grouped these i n t o  five main geonorphic u n i t s .  The so i l s  
used most extensively for cultivation are referred to as arable 
soils and include the dark brown, c lay type and a lighter one 
found mostly in the heavily famed areas north of Baidoa. 

The Bay Region is estimated to have approximately 4 . 0  
miliion hectares of land. The regioa is considered to have good 
potential for agricultural intensification and expansion, and 
has the highest nuder  of livestock c, any region in Somalia 
(Hunting 1982) . 

The people of the Bay Region have their own system of 
c lass i fy ing  their environment which is based on a combination ~f 
ecological factors and patterns of land use. The m o s t  imp~rtant 
areas identified by the inhabitants of the Bay Region are the 
Dooy, Jabaay, Dhoybs-7, Jirr and Moalimad (Figure 2 . 3 . 2 ) .  These 
areas are related to the nortk.i/sauth movement of livestack and, 
at different times of the year are used for  grazing, Bay, Buur 
and Ooflow refer to areas of high population density and 
extensive c u l t i v a t i o n  (Wyoming 1984,  Vol.I:74). 

'fha Bay Rsgian has extensive grazing aveas and sails which 
are suitable for  c u l t i v a t i o n .  The major constraint to increased 
animal and grain production is the lack of a reliable supply of 
w a t e r  (Hunting 1983: V.4:2).  Rainfall is the most impartant 
S O V T C ~  o f  water, and in addition to its direct effect on crops 
and surface water, it replenishes underground sources which feed 
wells, springs and village reservoirs. The Hunting report 
e~tkmates there may be up to 10,000 hand dug wells in the Bay 
Region and these are a crucial, and often the only source of 
water fo r  many villagers and animals during the hot, dry season 
between January and April. These wells are, however, found only 
in a few areas where water of adeqilate qyality is available at a 
relatively shallow depth (Hunting 1983). The normal pattern is 
to have many hand dug wells concentrated in one location, 
although they are used by families spread over a wide area. Tfie 
water survey conducted by the Wyoming team(1984) found hand dug 
wells in only 12 of the 80 villages they surveyed. 



AFTER UNIVERSITY OF W Y W I N E ,  1984. 

Figure 2.3.1 ONE - YEAR SEASONAL CALENDAR OF THE RAXANWEYN. 



A F T f  R UNfVERSlTY OF WYOMING. 1984. 

Figure 2.3.2 MAP OF COMMON ?:n,"-."ES Of AREAS OF THE BAY REGION. 



The village reservoirs or collection ponds (war, wara, or 
uars) are large, hand dug p i t s  which store up to 1500  cubic - 
meters of w a t e r  and average about 8 0 0  cubic meters. There are 
from 4 0  to 5 0  gavernment-built wars with capacities ranging from 
5000 to 20,06fr cubic m e t e r s .  The total number of wars in the 
Bay Region is estimated to be 9000 (Watson and Nimmo 3982). 
Host villages have access to one or mare wars. The number, 
s i z e ,  and reliabilty of these reservoirs when near a village to 
a large determines its population throughout the year. 
According to t h e  Sscioeconomic Study of the Bay Region, 94 
percent of the villages have access to at l east  one w a x  and 7 0  
percent have access to two or muse (Wyoming, 1984). Only one 
village in four has a reservoir which provides a reliable supply 
of water throughout the year. Table 2.3.1 indicates  the 
reliablity af the supply of water in village reservoirs in the 
Bay Rsgion. 
------------------.---------------------------------------------- 

Table 2.3-1. Reliability of Village Xeservoirs* 
I--L-LII-------------------------------------------------------- 

Reliability Seasons when w a r  normally has w a t e r  
----I---------------------------------- Numf>er Percent 

level DayrJrain Jilaal/dry Gu/rain Hagai/rain 
I'-LII---CI------I--11----------------------*---------d----------*- 

Moderate x x x 32 40% 
---------11---11-1---------L--------------------------------------- 

* Based on data from the Socioeconomic aaseline Study of the Bay 
Region (Wyoming 1984:Vol I:83-84). 

During years w i t h  long dry periods, resewairs  in many of 
the vilLages with normally reliable supplies will also became 
dry. ~uuing the dry seasons, in villages with old WDA and new 
CGDP wells, people and livestock c o m e  fxom villaqes 5 ,  10 and 
sometimes more than 2 0  kilometers away to collect water. These 
facilities are also used by nomads. During the  w e t  seasons, 
both drilled wells and wars are  used primarily by residents  of 
nearby villages. Convenience, and the f a c t  that residents do 
not pay for  water from their wars, substantially limits the use 
of drilled wells when adequate supclies are avai lable  elsewhere. 

3.1,2. Administrative Divisions 

The Bay Region is divided into four  d i s t r i c t s :  Baidoa 
(3aydhaboj; Xansax (Qansax) Dheere; Euur AcaSa (Buur Xakaba) 



and; Dinsoor (Diinsoor) . Districts are divided inta Beels which 
are the admfnstrative centers f o r  groups  of villages (tuulos) 
and hamlets (buulas), In practice,  this formal hierarchy is 
subject to local variation and the term Mvfllagebs will be used 
ta refer to both of the smaller residential clusters, the tuulos 
and buulos, There &re 55 beels in the Bay Region and 
approxiaatsly 3500 -~illages. The general characteristics of 
villages in the Bay Region are: 

(i) All villages h a m  a water source which provides a 
reliable supply far domestic and animal consumption for  
at least half of the year (the two rainy seasons), 
During these seasons the villagers remain stationary, 
cultivate fams and graze and water livestock locally. 

(ii) Almost a l l  villages ( 9 4  percent) have a war which is 
Locally managed by a water committee, Xn some areas 
there is a secc:~d level of water management which 
includes representatives from 5 to 15 village committees. 

Villages are close together and the target zone 
for the CDCP project wells frequently include several 
administrative subdivisions, The target zone of one well 
site northwest of Baidoa, an area enclosed by a f i ve  to 
s i x  kilometer radius, wzs found to croaacut the 
boundaries of t w o  beels, seven tuulos and at least  twelve 
buulus. The villages within this zone are, f o r  CGCP 
purposes, considered as members of the well site 
etcommunityB* wf thout further reference to other 
a b i n i s t r a t i v e  affiliations. 

(iv) During the dry, Jf laa l  zeason only about 25 percent of 
the villages have an adequate supply of water. Many of 
the inhabitants and sometines entire villages axe forced 
to move closer Ca a permanent watering paint within the 
Bay Region. S a m e  re s idents  will lead livestock to other 
regions such ss the Luwex Shabelli. 

3.1.3. Population 

The rural population of the Bay Region (minus the towns of 
Baidoa, Kansax Dheese, Bour Acaba andl Dinsoor) is approximately 
432,000. There are 55 beela and about 1500 villages in the 
region. Most villages have between 30 and 65  households (uovs) 
and most households have between five and seven members (average 
5 . 8 ) .  The average village s i z e  is 305  people and most have 
between 2 0 0  and 4 0 0  residents funiv. of Wyoming, 1984). 

The target zones fox the CGDP project,  an area enclosed by 
a five to six kilometer radius from the  wall site, include 
between 7 and 15 villages (average: 10). Most target zone 



communities have between 300 and 600 households and between 2000 
and 4080 peaple, 

3-1.4. Agriculture and Livestock 

The dominant system of prcduction in the Bay Region is 
agro-pastoralism and nearly all. of the regicnqs papu-atfon 
derives its livelihood from a mixture of agricuLturaz and 
pastoral act iv i t ies .  While there are nomadic groups who derive 
their livelihood from the sale of aninals and animal products, 
few agriculturalist derive their livelihood exclusively from 
crop production or related activities. Most families own some 
livestock, although one study (Wyoraing 1 9 8 4 )  reported t ha t  20  
percent of the households sampled had none. Livestock 
statistics are difficult to collect, however, because af the 
f l u i d  nature a5 the system and because people are reluctant to 
reveal accurate numbers an their livest~ck holdings. The number 
of livestock in the Bay Region based on estimates made from 
aerial sunteys (Watson and Nimno 1982) are: 3 2 0 , 0 0 0  camels, 
370,000 cattle and, 390,000 goats and sheep. 

The region is also characterized by movements of nomads 
through it, some of whom are related to the permanent resident 
and others who arc considered "guest nomadsfq. 

Table 2.3.2 presents an economic classification of 
households E a r  Bay Region residents according to the primary 
productive a c t i v i t y  (Univ. of Wyoming, 1984). The figures 
should be viewed with caution, however, since it "masks the fact 
that househalds of t w o  or three types are aften grouped together 
in larger extended management u n i t s  (Boston University, 1983, 
V.5)  1 

-C-l--l--------------CIII------*--------o---------------------~--I- 

Table 2.3.2. Economic Classification of Households* --- L11-------------------------3-.--1...--*C-"--"---O---W-w-------- 
Primary Economic Activity Percentage 
*LII-----L----L------------------------------------------------ 

 on-agricultural (wage earners 2nd urban residents) 20% 
Settled farmers and part-time pastoralists 45% 
Pure nomads (most of whom are residents af the regior, 35% 
- - - - - - - - - - - - - - - - - - - _ I l - - - - l - - - - - l l - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

*The figures ificlude the urban population of the Bay Region, 
-ll---I-lt-13--I-I-----------"-------------------------*------- 

The major crops grown in the region include. several 
varieties af sorghum, cowpeas, maize and mung beans. Rainfed 
agriculture is practiced throughout the region although 
i r r igated fields are found in a few villages. Irrigated f i e lds  
are used primarily to produce grains but are are also used to 
cultivate sesame, watermelons, tomatoes, lemons, bananas, 
pumpkins, popaya and sugar cane (Wyoming 1984: Vo1.2:27-34). 



The herding uf animals provides most residents w i t h  a major 
source af food and is n form of savings and investment. 
According to the Wyoming study, 27 percent of the  rurak 
housholda own camels, 33 percent own goats,  80 percent own at 
least one head of cattle and only lo percent own any sheep. 
Putr;amfs (1985) sample of 21 households in a village north of 
Bafdaa, indicated that about 60  percent dWmed camels, 
approximately SO percent owned goats, and a l l  families awned 
cattle ( 1 9 8 4 ~ 4 7 8 ) .  The t o t a l  ntzmber of livestock owned per 
family varies significantly within  villages and between 
ecalogical zones. In general, tha size of herds is much larger 
in the nun-agricultural zones where pastoralism i a  Ulo principal 
economic activity.  Unfortunately, the Wyoming baseline study 
does not provide t h i s  information for each ecological zone, 
E s t i l n a t e s  of average family livestock holdings are 10-15 units, 
w i t h  a range from 5 to 5 0 .  The breakdown of ranges is roughly 
2-40 for cattle, w i t h  a mean of about 5-15; 0-50 sheep and 
goats, w i t h  an average for  those families who own them of about 
20-30; and 2-20 camels, with a mean of 3 - 6 .  

3.1-5. Social Qrganization 

The village is the central focus of social organization and 
where residents claim a cornon male ancestor. Although 
residents o f t e n  consider themselves of the same "tribeo*,  m o s t  
villages are camposed of members of several lineages and thus 
regard one another as t*nan-relatfvesg9. ~ewis (1969) writes: 

V h e  m o s t  important divisions [in the Bay 
Region] are the villages.,.These local 
residential units w i t h  the i r  members fields 
scattered around them, comprising people of 
different sections af a clan, have a strong 
sense of local autonomy and cohesionH. 

Village size varies throughout the region, with larger 
villages resulting froz a combination of factors such as 
availability of arable land, quality o f  rangeland, access to 
roads, and availability and dependability of water. The 
residence pat tern  can be described as scattered, and households 
within a single villages are often spread over several square 
kilometers. The largest villages are found in areas with goad 
arable land, are located near major rands to market towns, and 
have a permanent supply of water, usually a WDA well or large 
reservoir. The evaluation of CDGP project villages in which 
water facilities were installed indicate that people from within 
and outside the area tend to move close to the well. The s i z e  
af villages appears to significantly affect the number of 
commercial and public services available. 



There is an elected/appointed government representative in 
each village fsudoomive). There are also traditional leadexs 
C wpsacs-seteker), selected by tha residents. The 
nabadoon has authority within a single village although through 
extended kinship ties may exercise authority over househcZds fn 
several adjacent villages. The relationships between these 
officfals varies among viflagss and it is difficult to describe 
a general pattern fo r  the region. 

"Sfrere are "Local Peoples Assemblies organized in each 
district. They are made up of government approved or appointed 
representatives (audoamive) from each beel in the  district. 
Connittees (crudi] are also found in each village and beel to 
manage local resources. The camittees provide the link between 
the res idents ,  the government, and the party (XHXSJ. They have 
frorn f ive  to ten members each and rarely include woman. 

The responsibilities of the village and beel level 
t3mmitteas include the camnu~ication of o f f i c i a l  directives to 
the population and the management of land, water and Ifvestack. 
While these committees are now integrated into the district and 
regional political-administrative stracture, their organization 
aad responsibilities are tooted in the traditional system of 
sccial control - 

The government role in the management of the day to day 
affairs of the village is miniraal. The council of respected 
elders, the advaaxta,  are the prf ncipal decf sion-makers and 
coordinators of local events, which include the implementation 
of, or resistance ta, of f ic ia l  directives- Aqiyaarta are, w i t h  
few exceptions, adult males considered to he w i s e  and 
intelligent. Any adult  may achieve this status regardless of 
family affiliation or amount of land and livestock he may 
pssess .  In most vilzages, the council of elders selects the 
village representative (the gudooaiye) to the government 
sponsored committees. 

3.1.6. Hanagenent af Water Sources 

As part of a Bay Region baseline survey,  Dr. Paula Roark 
[LBII Exploratory Report, 1983) and Diane Putman (1983, 1984) 
studied traditional systems of water use and management in 
several villages. They investigated patterns af ownership and 
control and identified local committees an& leaders who played 
an importanr ro le  in the managenent of water resources. This 
knowledge was used to plan the initial approach to the 
communities and the community participation strategy for the Bay 
Region. The Saciueconomic Baseline Study of the Bay Region also 
has a section on w a t e r  management. 

The maintenance and regulation of hand bug wells and 



village reservoixs (war) 1s a cornunity act iv i ty ,  directed and 
organized by eitbar a separate committee, sametimas referred to 
as a yoqur, or a sub-cormafttee of the village committee (the 
a;tai). The responsibility for  the management of the war is 
divided between a saaaala who schedules peoples access to the 
water, and a sabta (tbe "gate of the w a r s g ) ,  who enforces the  
rules, and can impose fines. Both the sagaale and the gobta 
aaintain the fencing arou~d the w a r  and arrange for strangers to 
use the war. They also negotiate f o r  the use of neighboring 
w s  when theirs is dry, The gobta settles disputes related to 
the use of the w a r  and may be assisted in this by the sagaale. 

The person who awns the land on which the war is dug (the 
-) is recognized to have authority over it, and may also 
participate in management decisions and the adjudication of 
disputes. Rights to collect water from tha nar are, however, 
shared by all meiabers of the village w h o  help maintain it. They 
are referred to as fatiir. The failure to perfarm the work 
needed to maintain the war is punishable by a combination of 
fines and the withdrawl of water rights. Putman (1985:237) 
reports that t h e  fine Is o f t e n  a three year old oxen. 

W a r s  are sometimes used by persons from outside the villa, 
including residents of nearby hamlets and strangers. Mutual 
arrangements are often made among residents of neighboring 
villages. According to Haslem law, no one in need and passing 
through the area can be refused water. The length of time this 
free access is granted, however, will vary with the season and 
the amaunt of water available. 

The proposed strategy f o r  the management af CDeP wells 
incorporates the key features of the traditional w a x  system. 
The major differences are the multi-village, "comrmunityM well 
committees, and locally recruited p ~ m p  operators who are WDA 
employees. While local participation during t h e  drilling and 
construction stages was high in villages where the CGDP 
organized community committees, WDA has not allowed f u l l  village 
participation i n  the management of d i e s e l  p u p  w e l l s .  The 
committees do, however, continue to take s o m e  part in the 
maintenance of the enclosures and tanks, and help control people 
and aninals during periods of high demand. 

3.1.7, Selection of Drilling Sites 

Another output c2 the preliminary Bay Region baseline 
suweys  w a s  the identification of socioeconomic criteria f o r  the 
selection of drilling sites. They have been tested, modified, 
and integrated i n t o  a general set of criteria, which also 
consider hydrogeological and political factors.  Although the 
Somali and W.H.O.  standard, of 15-20 l iters per day per person, 
remains as a cr i te r ia ,  the analysis of wzter use data suggests 



that this figure might be lowered far Somalia. 

The primary s s t  of criteria based on lacar needs are: 

(a) Adequacy of available local water resources. Villages 
without a pemanent water source or sources not able to 
supply 15-20 liters per person, and between 20-30 liters 
per day per head of livsstock xomally kept in the area. 
Villages in which the quantity or quality of water do not 
meet t h e  standards are considered eligible fo r  a project 
we11 - 

(b) Distance to the nearest water point. Villages more than 5 
kilometers from a reliable water source. Good quality 
grazing areas w i t h  no permanent water p o i n t  with in  an area 
enclosed by a 30 kilometer radius. 

(c) Population density/social infrastructure. Villages with a 
population of more than 1000 residents ar, those with a 
s t a t e  school or health post. 

(dl Transhumant communities farced to migrate from their normal 
**hometi areas for several months of the year because of the 
shortage of xates. The application of t h i s  cr i te r ia  should 
take i n t c  account the quality of the rangeland and 
agricultural potential of t h e  soils. 

(el ~gronozic potential. Good q u a l i t y  agricultural and grazing 
areas that are under-utilized because they lack  adequate 
w a t e r  sources. 

These criteria should be subject  to three additional ones 
before a decision is made to begin drilling. These criteria 
are; 

(a) The hydrologiczl suitability of the site, &a determined by 
the hydrogeologist. 

(b) The interest of the residents of villages in the target 
zone, and their willingaess to organize a management 
comaittee and c o n t r i b u t e  to t h e  construction and 
maintenance of t h e  well. This should be detezrnined t h o u g h  
the cornunity participation progran outlined in Section 
2 . 5 . 7 .  

(el Approval of the s i t e  by regional, district, and local level 
government o f f i c i a l s ,  and by WDA and/or other development 
agencies, such as the Bay Region Agricultural Development 
project (BFGDP) and the National Range Agency (MRA) . 
These criteria need to be nsre thoroughly invest igated and 



adapted to conditions in the Central Rangelands and other 
regions of Somalia, The Range and Livestack Associations 
(RLA4s) presently being fozcrtled by the Extension Department of 
the NRA m a y  be able to participate in the awganization of water 
management carnmittess. The RI;A4s however, are new and 
inexperienced associations, and water development is a more 
ecologically complex, and politicaXXy sensitive issue, in this 
region. 

In general, the need for reliable water supplies is found 
throughout rural. Somalia, and the careful application of 
soc9oeconumic and technical criteria will facilitate the 
equitable and most productive allocation of scarce resocrces 
available for water develapment . 
3 . 2 .  Socioecofiemic Conditions, Central Rangelands 

The Central Rangelands is a sparsely settled dry region 
with little agriculture. It is an area almost exclusively of 
livestock production, w i t h  a principally nomadic population. 
Its three regions  comprise an area of roughly 117,000 square 
kilometers. 

The population af the region is estimated from the 1975 
census figures to be about 900,005, growing at about 3% each 
year. A t  least 7 5 %  of the population is nomadic, and another 
15% consists of sedentary pastoxaiists, the remainder is 
urban-oriented. Population varies seasonally as c h a ~ g i n g  
climatic conditions compel nozads to move herds in ze;=sh of 
w a t e r  and pasture. 

3 2  Social Organization and Livestock Production 

The basic social u n i t  of the area is the peeclan, the area 
inhabited by a g i v ~ n  nomadic group, and the  area of year-round 
residence for  at feast some members of the group. A deesan may 
be 1,000 to 1,500 square kilometers in size, and each will have 
at least one year-round water source, shared between 400 and 
2000 hausehoids. There is an identifiable leadership structure 
which typically manages grazing areas, decides on migrations of 
people between and within deegans, and adjudicates disputes. It 
is not, however, a tightly organized collective t ha t  engages in 
day to day administrative af fa i r s :  rather,  it is a more f l u i d  
set of relationships defined in terns of social networks and 
geography. The social cohesion foxnd w i t h i n  a deesan may or may 
not  extend beyand its limits. Some neighboring deeaans 
cooperate over such issues as water and grazing rights, while 
others do not, Siting of wells on the boundary between t w o  ox 
more deeaans may result  in conflicts over coritrol and access. 

A deeqan may have less than 100 to over 3,006 livestock 



owners, who are considered as heads of househoids. Deegan 
populations vary from a few hundred to 5,000. 

Yhe number of animals par family range from 20 to over 3 5 0 ,  
w i t h  roughly ten times the number of goats and s h e q  to cattle 
and camels. An average family owns nearly 3 0 0  goats and sheep, 
2 5  camels and 14 catt le .  Populations of deeqans fluctuate 
seasonally and tend to concentrate around the few water points 
t h a t  contain water at the height of the dry season. 
Consequently, conflicts often ariss aver t h e  use of water and 
grazing areas Curing this tine. 

CGDP Drilling 

A t  present there are f a x  wells constructed by the CGDP 
operating with diesel pumps, none of which have completed c i v i l  
works. Water must be pumped i n t o  depressions in the ground near 
to the wells to allow animals xo drink. The pumps must operate 
f o r  long periods to provide enough water fox animals. Three 
hand pumps have been installed at other wezl sites, and another 
three w e 1 1 5  are awaiting pumps. 

A trend towzrd agro-pastoralism has emerged, following 
recent vell cons t ruc t f an ,  whereby families stake claims within a 
6 kilometer raeius around a we13 site. Fences are erected to 
protect these areas, in which cowpeas are c~ltivatad in the wet 
season, and animals are pastured in the dry season. Families 
with enclosed areas can provide themsaLves w i t h  incomes from 
zoweas, and forage f o r  their animals in the d r y  season. Those 
who have n o t  made any claixas are forced to walk their animals 
great distances through the fenced areas to the well site, and 
t hen  back out to pasture beyond tb-- fenced land. This sys tem is 
a source of conflicts, beczusc -e provides ursqyal access to 
w a t e r  and grazing. It is the p <vate appropriation of access to 
a public resource- These chanr 3 in land use have caused severe 
degradation around the well sites and require that water 
managexent schemes be integrated with land use schemes. 
Long-term effects mziy r e s u l t  in the creation of sand dunes, 
which may be a worse outcome than having no wells at all. 
Proble~s af managing these new conditions were recognized at the 
beginning of the CGDP, but are only just beginning to be 
investigated in any detail. 

3 . 3 .  ME3 and Wzter Development Planning 

Many dif feren% approaches to water development have been 
used in Sonaria, yet l i t t z e  information is nvailable about the 
operation, cost, and impact of water supply facilities which 
could effectively guide those res~onsible fo r  planning and 
aanagement. The major thrust of the ME5 is to provide WDA with 
a s t ra tegy en6 methoes to improve the effectiveness of current 



operations and to provide feedback to the planning process at 
a l l  levels, locaL, regional and national. The  framework for 
manitcring and evaluation is presented in f i g u r e  2-3.3. 

The proposed monitoring and evaluation system follows 
events from the Co~munity Orientation and Assessment Stage 
through the Operations and Maintenance Stage. A distinguishing 
feature is the in tegra t ion  of  technological, socioeconamic and 
management variables. The underlying premise is that 
technological factors (hours of pumping, the design of 
distribution systens), socioPo5ical factors (utilization 
patterns, cornxiunity attitudes) and insti2utional factors (fuel 
supply, water fee policies] axe relzted and should be analyzed 
in ~ e l a t i o ~ ~ s h i p  to one another. Far example, the rate of water 
xtilization could be a function o f  fees charged, the 
availability of w a t e r  at other aaurces, the supply of fue l ,  
management decrsions l o  limit the water supply andfor socia; 
conflict. Similarly the cand i t i cn  of the pump and c i v i l  works 
might be related to the q ~ a l i t y  of the cons t ruc t ion ,  the 
technical knoxledge and s k i l l  of the pump operator and/or the 
ability of the water comxunity to or$anize cont ro l  and 
maintenance procedures. 

3,3.1, Purpose and Goals 

Monitoring and evaluatian are relzted a c t i v i t i e s  which 
provide WDA w i t h  i n f o m a t i o n  needed to guide operational 
decisions an2 plzn future programs. The proposed program is 
not, however, a comprehensive project or management information 
system for all WDA hydrological, construction or administrative 
activit ies ,  While the system could be used in connection w i t h  
*he monitoring and evaluation of specific projects such as the 
CGD?, it is pr imar ly  designed to monitor the recurrent 
activities 2nd evaluate i n t e r i m  and long term effects of WDA 
Frograms in alL regions of Somalia. 

The main goals of the monitoring component are: 

(1) To provije infomation on the progress of cons t ruc t ion ,  
cornunity participation and operations and maintenance 
activities. 

(23 To describe and assess t h e  effects of the n e w  w a t e r  systems 
on the population and environment. 

The  main goals of the evaluations are: 

( 1  To provide feedback to WDA adninistrators ~n the effects 
and Impact of the water system on the population. T h i s  
involves: a co~parison between i n i t i a l  conditions and 
objectives, 2nd c u r r e n t  conditions; i n foma t ion  on how the 
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changes are viewed by dlfferezt groGps in the comziunity; 
and an explanatian of the direct and indirect role of the  
water systen in bringing about the changes, 

(2) To ~ruvide feedback to regional, sector and national 
pxanners, T h i s  involves conparativa analysis and 
explanati~n o f  water development strategies and changes 
which have occurred anmg the population and in the 
environment. 

The sajer distinctions between the 3liunitoring and 
etaluation activities fs that :aunf.toring is more c luse ly  tied to 
the ongoing management; of 9632% prouraas and operational decis ions  
such as the provision of fuel and repair af  water systems, 
Evaluation results draw or, data collected i r n  monitoring surveys 
but focus oa longer range f s s ~ e e  s ~ c h  as policy fornulation, 
technical deoigz chanqex, program planning, and nanagement 
strategies 

3.3.2. Major TcpLcs, Issues sad Q U % S ~ ~ O E S  

The MES system fGcuses on the following factors: 

Operations and maintenance 
Water use 
Sotioeconomic conditions 
Camunity participation, 

TZre principle which uaderlies the  mozitoring and evaluation 
system is that infamaation shauld be re la ted  to decisions which 
have to he made for the effective planring and management of 
operations. while the XES program tries to adhere to th is  
principle,  the systen has not beec adequately tested and i s ,  
therefore, loager znd =ore conplex than it shoufd be. It should 
be viewed 6s a p k l w t  program which requires additional f ie ld  
t e s t i n 7  and xodiffcation. The major issues and questions the 
systerrr addresses are listed beiaw. 

jl) The condition of t h e  water distribution system and the 
effectiveness of NDA operatians and management act ivit ies .  

i ]  'Kqot technical inpszveaents are needed at t he  well s i t e  and 
i n  the csganiratisn of operation znd mainte~azce services? 

(33 mat are the effects of the well on patterns of water 
consu,~pt ion 'by pespie acd anizals? 

( 4 )  what savings in time azd labor have been achieved and how 
are these clilized i n  other activities? 

I S )  &;hat changes i s ,  sociot;cor,o~ic c0~2i.r;fclns have occurred in 



villages near the well? This inclades categories such as 
population, physical infrastructure, agricultural 
pro&iction, herding, commerce and public services, 

45) =at axe the positive and negative effects of the changes 
on social and enviromenlal condf t ions? 

( 3 )  What changes in strategy and complementary services are 
needed to mitigate the negative iapacts and increase the 
number and distribution of social asd economic benefits? 

( 6 )  'What role should local instituficns play in the 
carsskmctfar: and rnanageme~t of cornunity water systems and 
how can WDA facilitate this part iczipztf on? 

3 * f  MES Methodological Franework 

The suggested approach to monitoring and evaluation 
inc3ades the use of baseline s t u d i e s  and cont ro l  communities 
{groups of villages without  a drilled well), while sane 
baseline data may have to be collected retrospectivePy, there is 
a substantial mount of i n foma t i an  from recent studies i n  the 
Bay Regicn and the Central  Rangelands which can be used to 
develop fairly rccusate baseline prafiles. The recamended 
strategy is relatively intersive but justifiable in view U P  the 
high cost of drilled ueils and the f a c t  t5at 3ittle is known 
&bout their effects on tka people and the environment of 
Somalia. Ths suggested approach involves 3-4 v i s i t s  a year, 
lasting 2-4 days each to a stratified sample of- villages in wei l  
site target zones. Villages i~ control c o z i ~ ~ ~ u n i t i e s  will also be 
surveyed 3-4 tines a year, buc ozly for  o?e or t w o  days each. 
Cozn,zunitbes with diesei pumps znd civil works require more field 
w o r k  than those with hand pumps, 

e e r a  "comunityv, or YargeE zone", re fe rs  to all 
villages within a five to s i x  kflunsler radius of the well 
andfor with a representative an t h e  Camunity Water Camittee. 
**Comunity" and "target zone" are used ta distinguish this area 
from other pufitical-administrative boundaries which may extend 
far beyond srx kiLometers. Four to six coxrmunitics will be 
i n tens ive ly  surveyed is each region- Data collection 2111 occur 
i n  the weLl site village and at l eas t  t w o  other villages within 
the s i x  kilometer l i r s ic , .  Other cornunities w i t h  WDA wells w i l l  
be less intensively surceyed, but should be visited at least 
twice a pear for one to two days each. 

The recornended HE5 activities would require between 9 0  and 
150 days of field work in a region w i t h  2 0  wells. T3ey could, 
however, be integrated into the cornunity par?..icipation program 
and thus v i s i t s  tb suppor t  well c u ~ a i t t z e s  could also be used to 
administer aonitaring fams- 



Figure 2 . 3 . 4 -  presents a nodel for  the proposed 8ES 
approach. This approac3 i s  the one racommen6ed For the NDA 
Planning Uni t .  In cornunities for  which baseline data is not 
available, a cross sacrional survey in which baseline data is 
collected retrospectively in project azd control  -ril lages is 
suggestad. 

The M S  systen f:-.c:udes a package of  forms and 
guestionnairas for  baselilre s t ~ d i e s ,  nonitoring surveys, and 
evaluatiens. Soae f u n s  are adninistered in both project and 
centtul communities, others aze only used in communities w i t h  
new water taci l i t ies .  Surveys conducted in both type. of 
communities cover aocioecononic conditions and the utilization 
of major water sources. They are: the Colnaunity bocioecanomic 
Surveys, the Coarmunfty Water Point S w e y s ,  and the Household 
Surveys. Each Corm is slightly different according to i t s  use 
in baeezine research, sonitert3g. or evaluation. forms and 
questionnaires adzinistered in target zones only deal with the 
act iv i t ies  of the cornunity well comaittee, the cons t ruc t ion  and 
operation o f  the water supply system, and the pump operator. 
Sunreys af control villages during different  stages of project 
inpleaentation ace outlined ir, Table  2 . 3 . 3 .  

3 . 5 .  Data CoZlection Instrznents and Survey Forms 

This section outlines the contents of survey forms and 
describes the uses ei the  i n fo rna t ion  they provide. 
Vethodologicsl issues and some of the problems involved in the 
coliection of i n f o m a t i o n  ate also dfscussed. An outline of the 
data collection i r . s t n m e r . Z s ,  and, a gull sef of Corms, is 
included in the Appendix, VoLcae /V. 

3 . 5 .  Baseline Surveys 

Baseline surveys are used to obtain socioeconomic and water 
use i n t ~ ~ m a t i o n  for villages in the tarpet area (in general, 
%hose v i t h i n  a 5 to 6 kilo~eter radius of the well site) before 
i n t e r v e n t i o n s  occur. They provide. benc3munarks against which 
changes are ireasured. k i i l e  eoae baseline i~formation should be 
collected baiolte drilling becjins, much of the data can be 
complete& any tize before the sysrra s tarts  to operate. If 
necessary, S a s e l  i n e  c c r z d i t i ~ ~ s  carr be established 
retrospectively but %.*.is i . ? fc r ra t ion  viil be less reliable. 

Infcrnaticrr. in regional sfubie?, project documents, and 
agency reports, can also be csed tc generate baseline data for 
project areas. This approach fs pceticulzt+i?,  applicable to the 
Bay Region and the Central 28n$elan5s, f o r  w h i c h  a great deal  all 
d a t a  was,  and is Seizg, collected. The problem is that village 
Level data fs n o t  yet avaiLab?e f o r  t h e  Bay Region, and the 



Figure 2.34 MODEL FOR PROPOSED MES APPROACH 
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Certtral  Rangelasds saciuecono~ic dats needs professional 
assistance to put it into a fcrzat fram which it can be easily 
retrieved. While t h e  e c r y  of secanda+ry data into the ME5 data 
bank ril: take soae time. this approach is highly recommended. 
3aealins studies ate tine consuming and the 1 3 A  monitoring staff 
will not have sufficient numbers of trained f i e l d  staif far many 
years. 

-----*---M*----------*w-*-q------------------------------------*- 

Table 2 * 3 . 3 +  The Drganizati~n o f  Surveys in WDA,/CGDP 
Caxraunitf es  and Contra2 Cor~;iiunlties. 

w--e-------------+----*---*------------------------------------ 

STAGE t2 PROJECT IMPLEMENTATION 
CIIIIII---I---L--11-----------------------------------*----*--- 

Z 11 and 111 XV 
Orfenta+ion drf lling Operation 

and and and 
Assessment Construct f  on Xaintenancc 

*11----1---------1*------------------------------m**---------"db 

TYPE OF SL;'RVEY --3 Saseliae H~ni t a r i ; r zg  Monitcring Evaluation 
I l . I I~--*.----L).LIII--3------------------------------------------Il. .c1ICIIII 

wizh WDA Wells and 
ca~trol com,unit ies  

Water Point x x x X 

Huuseholt! x x x X --------------------------------------------------------------- 
With WDA Walls 

2ump Operator x 

Well S i r e  x x X 
--I----------I-----------"---------------------------*--------- 

Saseline sunfey  ZoA-s include Ehe following: 

Baseline Commx~nity ~ocioecononic Survey 
Baselice Household Survey 
3as . : l ine  Xatsr  Pairst Survey 
Yil-age Self-Asseosment Su,rvey 
~ o z ~ ' ; a . i ~  y Water Cozmirtae 3asel Fne Survey 



The Baselina Camunity  S~ciocconomfc S w v e y  is used to collect 
data on papalation, the nruEber of villages, social organization, 
economic activit ies  and social services such as health and 
education, Particular attention is given to the identification 
oE mter sources used by the zesiden'ks and traditional nethods 
of rater manage;aent. It fzcludes a section on how to draw maps 
of the target area ( a  5 :X,zt radius around the well site) and haw 
to use maps to collect land use and physical. infrastructure 
data. 

Baseline data w i l l  also be obtained through a review of 
socioeconomic a;ld agriccltural surveys which are now available 
for several regions of  Samalia including the Bay Region and the 
C e n t r a l  Rangelands- These surveys are sources o f  detailed 
infarmation and are the result of lengthy investigations. The 
appropriate se of this information w i l l  reduce the t i m e  and 
increase tho comprehensiveness of the baseline profiles. 

The survey should begin to g e t  popuiatian data, and other 
data essential for site selection aad conmunlty participation 
a c t i v i t i e s ,  as soon as the pote~tial well site area is 
ibentified, The survey can, hauever, be completed anytime 
during the period in which the eys teE  is under construction. In 
som3smities w h e r e  puzping operat ions have s tarted  and f o r  which 
baseline dsts is not avai lable ,  ce incomplete, the surfey can be 
done re t rospect  i v e i  y , 

The Baseline Household S u r ~ e y  i s  adainistered to selected 
households, and establishes the patterzs of hoxsehold water use, 
the  iczation ~i sources, the t i m e  required to obtain water, 
costs, 2nd the qdanl i t fea consumed. I+ a:so Includes questions 
about Land and a n h a 1  0w3ershfp~ 

Baseline Water Pornt Surveys are conducted at s c ~ a r a l  of the 
laest frequeltly zsed sources within the t a r g e t  zones. 
X-fenation is collected on the type of scurca (hand dug wells, 

q .  w s ,  etc.), rellab:lrZy, uttifzation patterns, fees, an8 
c*mership and inanagenenr sys tems ,  ct The sore intensiveiy 
surveyed villages. These siC,es are  monitored throughout the 
year to establish benchmark data to masure changes which occur 
nfter t3e well is ccmpieted. 

The Village Self-Assesszenr Surrey is included in the list of 
baseline survey foms, a2tbozgh irs major function is to 
szi~ulate c o m u s i t y  disciissio:~ and participation. It is 
basically a sizplifled version oi zhe Comu2ity Baseline Suntey 
to be filled i n  by the leaders ar.5 residents o f  villages in the 
target area. Additional testing azd research is needed to 
i~prove %he selz-nssessaer.2 ar;groach ar.d t h e  reliability of the 
data collected by villagers. 



The Water Conmittae Baseline Survey is used to obtain 
information of tfra composition and organization of the committee 
formed to coordinate corn-ity participation and wall management 
ac t i v i t i e s .  I t  is used to record agreements between the 
camunity and WDA in regard ku local contributions of labor and 
resources during and after the installation of the pump. While 
the primary use of baseline d a t a  is to accurately describe 
conditions which are expected to change when the well is 
completed, the i n f o n a t i o n  is a l s o  used to assist  in the 
selection of cornunities fcr well projects, the selection OX the 
we11 $it% village within a target zone and, to validate data 
from ather sources. 

3 . 5 . 2 .  Monitoring Suneye  

The purpose o f  these surveys Ps to describe and assess: 

The physical 
system. 

t5e pump and w a t e r  distribution 

123 The management af  we31 operations. 

( 3 )  The interim effects of we12 use an socfascdnomic conditions 
an6 patterns of water utiXizztion, 

( 4 ;  The partic~patkan o f  villagers in well construction and 
management. 

Periodic nanitoring is done to nezsure the progress of we11 
caastmction and to obtain opinions  Lron villagers and WDA 
emplayees on desired changes in the design af t b a  distzibutf~n 
nyntemr and nazagezient prcced;ires. Technical data on the pump 
sad c i v i l  works is obtaineZ t:.:-ouqh interviews with the pump 
operator znd a visual  inspection o f  the system while in 
aperatkon. Water use and consunptfon data i s  collected in the 
Water Point  and Household Surveys. 

* b  &'ve  data 03 operations, f u e l  supply and IOealTy, p2antlLaL, 
naintenance wauld be kept by =he puzp operatar- A model Water 
s y s t e ~  Xecord Buok is Fncladed i~ the list of monitoring 
instxrumenrs. There are several obstacles to the immediate 
impleme~tation of this nethod, however, including the low level 
of literacy of xhe operators and the lack of incentives to keep 
accurate records, These prollens are not easy to resolve and 
t2e field s t a f f  will have to rely to % large extent on 
interviews azd ~ b s e w a t i o n s  until pump o p e r a t ~ x s  or other 
village of f i c i a l s  are trained to ke2p these records, 

Water meters are essential to well site nonitoring and 
shsuld be i n s t a l l e d  as soon as possible an all puzaps. They will 
pr?uide arcuxare Infoxat ion cri tke volane 5 E  water pumped which 



can be used to check fuel consuieation and w a t e r  use data 
~olZected through interviews and obserratiens. 

The  moaitaring of socioeccnanric change and village 
participation provides data needed for an indepth  analysis of 
well inpacks and for  plar~ling f u t ~ r a  projects. Although part of 
the systazi involves the collection of quantitative data fraa a 
sample of vi:lages and residents,  most aecicaccnomic monitoring 
relies on group interviews to broadly identify the  scale and 
direction of change. A list of data col1c;ction inetruaents and 
monitoring forms is presented belaw. 

Drilling and Construction Westionnaires 
Post-Construction Pssessxent Questionnaire 
Pump Operatox Survey 
Water Systen Record Book 
W e X l  Site Monitoring Fom 
Water Pclrfnt Monitoring Fom 
Ho~sehold Xonit~ring Farm 
Community Water C u m i t t e e  Honltoring Form 

The Drilling and C o n s t r u c t i o n  Questionnaires are administered 
duzing visits to t h e  somaunity while the borehole is being 
drilled and while the water distribution system is under 
c~nst~mctiorr. They conta in  questions on village contributions 
of labor and material resources anC the role of the w a t e r  
committee in the organization of Local participation. The data 
can be collected durizg visits organized to promote ~ 0 m n i t y  
participation, 

The Zest-Construction Assessne~t Questionnaire is administered 
after the water systes begins operafion and the civil works are 
completed. It is a supslement to tho Water Cornittee Monitoring 
Form and the quostic~s are addressed to camittee members  and a 
group af women It dea l s  with the k i s t o r y  of village 
participatiaz, sad w i t h  local <:cn~ributions &iring the drilling 
an& tozstmct ion ac5ivfties. 

me Water SysZem Record Book. A f  pressnt, t h e  only reccrds kept 
by the pump operators are recelgba ior water use. These 
receipts are not regularly issue!l i n  all villages and cannot be 
cobsidered a reliable source of data. When (an4 if) the 
obstacles zo water system recortis can be overcome, the book w i l l  
contain data or? well operat i#>rs,  feel supply, maintenance, 
repairs and seasonal patterns cf water use by people and 
aniials. T h i s  &.fa w i l l  be tabulated and Che results entered 
into the WeLL S i t e  Eonfearing Form each time the site is 
v i s i t e d .  

The P a p  Operaror Survey is used to collect background 
info-at ion on t k e  pump operator azd *is ass is tant .  It covers 



vita: skaZistics and q ~ ~ e s t f a n s  sn job experience, WDA training 
and lbeir participation in earList stages of the project, The 
infumakAon will bs .*;8ed in connectfon w i t h  monftasinq and 
esva3uatian Bat3 to dott;mina if thera is er, xeTatfmship batween 
backgraund factors, training 2nd perfsmance an the job. 

The Well S i t e  k r o n i t ~ r l n g  Fa,- is ergaxtized to fac i l i tate  the 
entry of data from the Water System Record Book and to collect 
in fomat ion  on technical and arganfzationaJ problems. It 
contains an obsenmtian checklist to monitor the status of the 
punp, civil works afid environmental heclth carsdftions at the 
well site* f t  contains qdest ians  on the relationship between 
the pump operator, and the community water corxuafttee, the WDA, 
and athez institutions involved in the operation and maintenance 
of the system. One section qderfes the pump operator on 
progress made toward the r e so lu t ion  o f  past problems and actions 
needed to resalve current ones, 

The Water Po in t  Monitoring For4  is used to survey water sources, 
ather than the project well, frequently used by permanent and 
temporszy residents of the area. The purpose is t3 determine 
the  effsct of the drilled well on patterns of water use, numbers 
of users and rellabflty of supply at these other watering 
paints. A aajar issue is rbe exten* to which the  availabiLity 
of water at t h t  drilled well reduces the demand at these other 
sources and innreases thair relfabilty; particularly during the 
dry season, Data collected a2 fees chargsd at these other 
p o i n t s  can be compared w i t h  those at the well and should provide 
data which. w i l l  gsrnit an analysis of the relationship between 
costs to consumers and patterns of use. The survey form i s  
essentially a repeat of the Baseline Water Point Survey. 

The Household %anitorfng Fom repeats questions from the 
Baseline Household Surrey, including those on time and labor 
expended ro ccS2ect water. The data will be analyzed ta 
deternine the t i n e  saved by hsusehofds and how it is used. This 
suxvey w i l l  be administered periodically to the same households 
aver the l i f e  of the nonitaring period- It should capture the 
seasonal pattern cf wate r  use at different sources and should 
reveal the changes which result fron the avaflabifty of L-ates at 
the drilled well. 

 he Contmunity Kater C u m i t t e e  Monitoring Fom is used to obtain 
infomat ion on changes in the  organization and act iv i t ies  of the 
water comittees. It contaizs an a c t i v i t i e s  checklist and 
questinns related to well ~anagement arzd village participation, 
It is designed to get t h e  villagers perspect ives  on changes, 
problems and haw they may be solved. 

This f a n ,  administered during perioliic visitb: to the  
cornunit%-, will be an integral part of the Planning Unit program 



to strengthen the water ca~ ,~ i t t ee s ,  Discussions held during t h e  
question period will cover ways in vhirza the water committee and 
local residents c a n  more effsctivsLi- participate in well 
management and other related development zcrivities. 

The  Annual Well S i t e  Evaluaticn addresses the C u l l  range of 
issues and questions presented in section 3 . 3 .  and sumarized in 
Table 2 . 3 . 4 .  The evaluation program includes questionnaires on 
technical s t a t ~ s  and operations, water use patterns and on 
socioacononic chazge and c o a ~ u n i t y  participation. Data from t he  
baseline, zonitoring and evaluation surveys w i l l  be analyzed to 
produce a report f o r  each well rite. R e s u l t s  from a l l  surveyed 
viilagss will then be compzred and analyzed in the Annual 
Aegional Evaluation. Sevexal villages will be selected for 
in-depth study in order to mare fully understand variations 
among villages with regard to the q u a l i t y  a f  technicaL 
operations, sacioecanomic change and the distribution of 
bcnef its. 

The data collection instruments used for the annual 
evaPuation aze: 

The Annu21 Cornunity Evaluation Forin. 
The Annual Well S i t e  Evaluation Form- 
The Annual Household Carney Fom. 
The Water P o i n t  Evaluation Form, 

The Annual Regional Evaluation invalves a comparative 
anzlysis  of results obtained i n  the Annual Well Site Evaluations 
done i n  cornunities w i t h  pump wells and c o n t r o l  vi l lages .  The 
i n f o m a t i c n  will be used to produce a regional evaluation report 
based cn comaunity level data and an in-depth analysis of 
variations between communities and key issues identified in the 
field st~dies. ~opics to be addressed will include: 

variations amosg commirnities in regard to the us2 of the 
system and the physical condition of the pump and c i v i l  
works. 

The relationsbig between w a t e r  development and socio- 
e c o ~ o n l c  change. 

Differences betwee= villaces a i n  regard ts t h e  type and 
scale of change and the distribution of benefits w i t h i n  
fa~ilies, groups and comuni t i es .  

r?  he effectiveness of alternative approaches to community 
partictpation i n  the ~anagenent of the water system. 



cstr Part-zbutra" 6 - r u  
€ 4 7 ~ :  2 m ' w *  

cwcr t l r  I S  ar inc u~ 
4 E W '  E O l  LWCZlOn D r  I W a U m  

-:ire;+ ii kt,- r o l n t  Su-rr r r  
rwo--wa:; \ : : c c  

Cur r r t :  t v  LJ: i e c t r ~  

s o v r  Le; trc+*.c 

?;rc b p m c  Cc: : rc tan$  ur:; 5: rr fw-c*u= 

s a i 3 = f t - - E C m . i C  c5*iZ:-:CmF 
C~EU; at1 IT 2-o: ;v Se: r arcananr c 
-mar* & 3~utC:huCaa~. 

e- V; : I rean 
-*roc; r 51 ze 

-OE*: ;-st: ~ Y - A O R *  

~rroecrmrp/:rao: r r on1: 
1 Clcnc- 

I n v & ~ c r :  :n-. act-uttu*e 
Sr-va c w r  
-*re- LICIOUcc-I ! r c t : r : t r r s  

5znoGi i. he*: th 9 3 S t r  
~ D C Q C  / : -~nsaD* iLY  i P' 

n*>n- Cconcnlr r e : ?  - i t l c l  
Farr.:'L~ 1 kC'CI>hc 

lrrae : ;--=r 

5-: : ; : -c : C D ~ C X - Y Z ~  :DC 

D ~ ~ ~ : .  -c &. *-n.~gwen: DO-rC I, eutno-~  t v  tc I I C I I ~ O C  
w e : :  5: =c 5v . r rvr  

S"rtc.7 o.-.u-,. F-ZC I D : * i . O -  

C + : r r z o m r ? ; ,  tc i3 -  Oraln.=~r comitzler - m i 4 r  t r v r ~ r  
P* r m a .  OlrtiC1D,tlOn h a w e  rave 

! r.-cr:: w e  - a f r p  *wsc-A*s 



me first Annu.al Well Site Evaluation is conducted 12-15 
monxhs after the water system is fully operational and on a 
y e a ~ l y  basis thereafter. In addition to t he  annual evaluations, 
the Planning Unit should schedule an in-depth impact evaluation 
three to five years after the wells have been in operation. It 
w i l l  be based on an analysis cf the annual evaluation results 
and focus on key policy and program plannhg  issues. 

3.6. The L-naiysis and Use of Monitoring and Evaluation Surveys 

The  results of the  monitoring arA evaluation surveys will 
be analyzed in relction tc a w i d e  range o technical and 
organxzational issues, Several of the key i~sces, and their 
relationship to program decisions, are discussed in Section 3 . 8 ,  
whizh describes and analyzes the data from an evaluation 
conducted at a sample of well sites. 

3.6.1. Technical Operations, Maintenance znd Costs 

I n f o m a t i o n  on %he quality of the civil works and t h e i r  
appropriateness to utilization pa t ta rns  b - i l l  be used to make 
necesszry technical changes i n  t he  type and s i z e  of material 
components, and in the desiqk of t i e  w a t e r  distribution system. 
T h i s  has already occurred duricg the pilot testing of the Well 
Site Monitorin$ Fonn and has led to sevecal significant changes 
in the design of water distribution points. 

The identification cf factors which contribute to affective 
and efcicient well operations will be provided through periodic 
~+canomic a n a l y s e s  and w i l l  rover a wide range of socioeconomic 
and technical factors. They incl~de the scope and effectivenes~ 
of water management activities, user demand and pump 
naintenance. The data will also p e r n i t  preliminary economic 
a n a l y s e s  of well ~peretions~ Early identification of 
significant factors w i l i  have imedfate  implications f o r  water 
developnent plans .  

The monitoring and evaluation reports w i l l  increase 
information flow between villages and regional and national WDA 
offices. This shoul? resu l t  i n  a more rapid resolution of 
fogistical difficcltles, and solution of maintenance and repair 
problems before they  become serious. 

3 - . 5 . 2 .  P z t t e r n s  of R a t e r  Use and Time Savings 

This w i l l  include a description of the changes in the 
patterns af water us& t h a t  kzve occurred since the well was 
cozstructed. The focus is on the znzlysis of time saved by 
indSviduals and fanilies znd how it i s  being used in other 
activities. canparisons .,:ill be mede af changes w i t h i n  and 
between co~munities. 



T h i s  infomation,  conbined with other household and 
comaunity level data on sucioeconomic changes, will eventually 
enale  estiaales of econonic and "quality of l i few benefits. 
Preliminary analyses can be made w i t h  the data from the annual 
evaluations, but at Least three years of data will be required 
for a meanincfful impact evaluation. This information will be 
useful to planners wbe need to present comparative cost -henef ik  
analyses of afternative water development strategies, 

3.6-3. ~oeioeeonomic Conditions 

The Annuzl Cornunity Evaluation w i l l  describe and measure 
changes in socioeconomic conditions that hzve occurred since the 
well was constructed. It covers demographic trends, sexvices 
available, and changes in agricultural patterns, range 
conditions and commercial activit ies .  Some health related data 
will also be analyzed, but the lack of health fac i l i t i es  which 
rsgularly collect eplde~iological data l i m i t s  the extent to 
which these inpacts carr be measured, Many changes, such as 
population growth and physical infrastructure, can be 
quantified, while others, such as number of livestock, will be 
examined to define trends.  The regional analysis w i l l  compare 
the results Orom di f ferent  communities and attempt ta explain 
the reasons f o r  these variations. 

Several communities, and from fmr to s i x  families in each 
we13 site target area, w i l l  be the  subject of longitudinal 
surveys. Additional communities and families will also be 
chosen for  in-deptk studies after the regional level data is 
anrlyzed to determine va~iatfons between villages. 

Because there are no systexatic studies in Somalia of the 
i m p a c t  of w a t e r  developzent oz socioe~onomic and environmental 
candit ions ,  these evaluazion results will be useful to planners 
w i t h i i l  the M i z i i s t q  of Minerals and Water Resources and other 
develcpment agencies, Of particular importance will be the 
analysis of negative effects and unintended consequences, which 
will kelp planners to anticipate and, hapefully, avoid some of 
the more serious ziistakes. 

3 . 6 . 4 .  Cornunity Part icipat ion 

Cornunity participation is part of the WDA strategy and is 
also use2 by other agencies i n  the Bay Region and Central 
Rangelands. A t  present, several approaches to local involvement 
are being used, and even within z single region di f f erent  
patterns axe emerging with respect to the management of water 
resolxces. Tne evaluations will analyze the relative advantages 
and ?isadvantages of each approach and indicate  haw WDA 
regulations could be madlfied and adapted to local 



organizational contexts. This f nf omatioz ~hould also 
contribute to discussions with respect to policy issues such as 
community control and the privatization of operation and repair 
ssrrices. 

3 . 7 ,  Schedules and Repcrting 

This section describes the sequence of data collection and 
report ing act iv i t ies ,  and the t y p s  of information shared with 
departsents w i t h i n  and WDA and other agencies. Copies of all 
reports are kept at the regional and national headquarters of 
the WDA Planning Uni t .  Full reports, and sections of  some, are 
shared w i t h  other WDA departments, development projects, such as 
BRADP and the CRDP, and with the ministries of Agriculture and 
Plaxming. 

3.7.1, Baseline Surveys 

All baseline surveys should be completed within two to 
three months after community participation a c t i v i t i e s  are begun. 
I2 this is nat possible, the missing information can be obtained 
while drilling and clh,nstructlon t a k e s  place. Some baseline data 
will be used in conntztion with t>e selection of villages for  a 
well, and in the selection of a well s i t e  village within the 
target area. The s u n r ~ y  reports are kept by the regional and 
national planning unjt offices and sumsary reports sent to other 
devef opaent zgencis:~.  

3.7.2- Program Monitoring. 

Formal  monitoring begins during the d r i l l i ~ l g  stage and 
v i s i t s  should be nade to the well site while the  drillin3 
operations are in progress ar.d while the  c i v i l  works are under 
construction. No reports are involved, although .nformiition on 
proSlems and needs can be c~mmunicated to tho regional WDA 
office and other departments responsible for these act iv i t i e s .  

The mst-~onst~action Assessment Questionnaixe is 
administered shortly af ter  the water system begins operation. 
 his i n fo rna t ion  is shared with WDA units involved in drilling 
ar,d c o n s t ~ c t i o n  and would be ma& available to other agencies 
and private cozpanies w h o  may asnuna responsibility f o r  these 
activities. 

- rhe o t h e r  ~cnitaring forns are  administered twice a year in 
all well s i t e  ta rge t  areas, and f o u r  times a year in those areas 
selected for more intensive s u r ~ e i l l a n c e .  If training can be 
~rov lded  to t he  punp operzto~s ir. the use of the Water System 
Record B c ~ x ,  data w i l l  be entered there on a daily basis .  Data 
from the Well S i t e  ~onitoring Form will be used to produce a 
technical report to WD;?, departments which deal w i t h  well 



uperatfons and aaintanance. Copies sf t h i s  report will also be 
sent  ta the pump operator and the  coa'c"uunity water committee. 

Evaluations will be conducted in each target area 
approximately ona year af t e r  purzipiag apetations begin. This 
report w f l f  be sent to and disc~sseb with the pump operatar and 
the comunity water comittee. The ZriEomation from each 
cumunity will be analyzed and sumasized  annually and used to 
prepare a regional evaluation repcrt. These reports will be 
sent to a23 relevant agencies invalved in project inplemantatfon 
and planning* 

The Eoliowlng sections present the results of an evaluation 
of eleven well oites cohducted as past  of the process to develop 
a monitoring and evaluation system. The presentation also 
illustrates Bany ways in which the daZa can be tabulated, 
coaparsd, aad analyzed. 

3 . 8 .  Monitarinp and Evaluation Survey Results 

This section is a sumary ~i monitoring and evaluation 
surveys conducted in nine comaunities with CGPP wal3.s- Some 
data is reported f o r  the Cent ra l  Rangelands, but the report, 
concentrates on the situation xn ten  Bay Region conuaunitizs. 
The research was doze on an intermittent basis betwean July 1985 
znd Masch 3 9 8 6 ,  and included severr f i e l d  visits which lasted 
from four to ten da;s. Five visits weso directed by L3IE 
consultants and two were carried out i~dependently by a member 
cf the Planning Gnit s t a f f .  The CGDP conducted mast drilling 
act iv i t ies  in the Bay Regfdn and this eaphasfs i s  reflected in 
the sociaecenomic i~vostigatians. 

Tva m e * s r s  of the BRAD2 Manitorri=.,g Unit participated in an 
evaluztion of well site villages in the Bay Region. The 
original Work f f a n  a~ticfpatee a Larger amaunt 05 field time, 
bat the lack of WDA staff, and the f a c t  that BRADP personnel 
were not avaiLaSle until Harch 1985, reduced the scale and 
intensity of the evaluations. 

f i e l d  methods 21.-clrrded The ad~inistratian of several survey 
farms, observatiors of physical conditio3s and patterns of water 
use, inte,rviews with the p u p  operators, and group discussions 
w i t h  local leaders and menbers of water coznnittees. Informal 
interviews were held with individuals using the wells, and data 
were obtained from a Water System Record Book that had been 
completed for two mcntha in one  village. Baseline information 
was generated froa sacioecanomic szudies conducted by LBZI 
cunsultants {Roark 1982, 19831, Wyonfng Cniversity (19841, the 
Hunting report (1982) and in restr~spective interviews during 



the evaluation research. 

k3r.n passibl~, 3aca3 leaders were. contacted in advance and 
rapesT.ed 20 notify water corezittee representatives from other 
villages within a five to six kZ16neter radius of the well s i t e .  
Host v i s i t s  began with t h e  obsematian of well operations, and 
inspection of t3e  sys ten  usiztg the Well Site Honitoring (or 
Eva kuation) f om. This was followed by an interview w i t h  the 
punp operator, and the callection of data using the Water Paint 
Monitoring I r ? r  Evaluation] Farm. The next step was to i n t % ~ i @ w  
the rater cornittee &embers and other leaders about well 
management, comaunity participation, and changes in the villages 
s ince  puntping operations began. Survey instruments used during 
these maatinge included forns far Post-Canstmctian Assessments, 
water Committee Munitoring, and the hqnual Comaunity Evaluation. 
The testing and aualtation of these inr:mments was an important 
part of the investigations- 

Tha validity and reliability of the data presented below is 
highly variable. Although accurate i n f o m a t i a n  Gas obtained on 
t S e  we33 s i t e  co~ditions, pdzp opera%ions and maiatenancs, data 
an fuel. C Q ~ S U ~ ~ ~ ~ O R  and prices are  less rel i i~ble.  D i e s e l  fue l  
is af ten  purc3ased Prow sources athex than WiJA, and those who 
contxoX t h ~ s e  acfivities frequently manipulaze t h e  figures to 
pxotect their cwn inzerests. P a t t e r n s  of water consumption vary 
within and between coa~unities. Daily records were available at 
one well, and satisfzcrory data was obtained at four others. 
M o r e  f iePd work iris required to gen.erate re: iable statistical 
information ox Zke zuxber of people and ansmals who use the 
well. 

3ata on sacioec~ncafc conditions, and chnnges in physical 
Inf-asrructure and services ssch as schools and shops, 
accurately i n d i c a t e  h e  sccle and direczion of change. 
*F rnfo-aats es t i za tes  of the nuzher of new hauseholds are, at 

n%-. best, very r a z ~ h .  coflection of relia'ls're data w i l l  require 
f i e l d  work i n  a representative sazgle of a11 villages k i t h i n  
eacb targez asea. There is, however, sufficient data to 
estimate the  percentage of growth in same comunftfes, and the 
izipact of the weT1 an settlement patterns and migration. Zn 
spite of t h e i r  resenatiazs abaut the accurecy of s o m e  data, the 
LEI1 s~ciaecanamic s t a f f  decided to nake q . . a~=f ta t ive  estimates 
whenever possibLe, rather than s i s p k y  report trends. The 
sections below describe conditions and changes in communities 
w i t h  h & l s  instailed by WDA and the CGCP. 

2,s,:, Technicaf Conditions, Operations zzd Maintenance 

T3e physical cozdi t ioz  o f  the pzops and distribution 
sysrez5 a re  generally gosd. The =ajcv prcblen is the lack of 
s*--+\ ,,r,Aes i ; szcA a s  oil znci 4 ;  A-~ters 7 required E a r  proper 



maintenance- Table 2 . 3 , s  a v = 3 r i ~ a s  tke findings from tan sites 
in *te Bay Rsgioz and one $3 the Central Rangehands, The 
paragraphs below brfefly address the 'indings in rsl~tiars ro the 
evaluation issses ?resented in Section 3 . 3 .  

(i) Adequacy of desfgrr .  

I n  naet villages, t h e  capacity of the puap, tanks and 
distribution eystema are adecpatc to neet the daaand daring the 
dry  seasan, The ~ a j o r  problem noted by the pump operators and 
cananittee ~ltex&ers is the slw rate at uhfch troughs fill.. The 
srnaZ1 dfasster of the pipe  between the storage tank and the 
troughs was idenSified as t k e  causa ef t3is problem. 

Rarl~gs and %umber af Villages 
Category - - - - - - - - - - - - - - - - - 1 - - - - - - - * r . I I - - . I I - . I I - I  

Good Pair Poor 
----------------------------------------"---------*----**-*---* 

Pump system ;I]* 
Maintenance 9 ( 2 1  
Wap a ~ a r a l r f ~ n  suppries 
Storage t ank  - j .- 
3istribution system: dszesric 6 
DiscxibxEfan systcz: a2iaals 5 
Contr~l and pretection 7 

------------------I*I-----~I+-~-----LLLLLLL----------------------- 

* ~iguxes in pcrentheses are  for  rhe Cent ra l  Rangelands. C i v i l  
works axe found at 7 of 10 sites i n  the Bay Reqion and axe not 
prerene rn tke CenzraL FtangePcnds. 

----------------------------------------------------+------mw*- 

TWO other serious pxoblezs are tke lack of tank covers and 
Lhe fnabilizy of s h e e  agd goats t,s use the troughs, Covers are 
needed to prevex dixt and &&ria fro= entering the tanks and to 
slaw the ra te  of algae ~ r o w t h .  The wall of rhe watering troughs 
Ere too t 3 i ck  (a$c~t 2 C  csj fo r  thea  to be used by small 
r z i 2 a n t s .  A% several sites, residerts scoop water from the 

" 5 troughs a ~ d  f ~ i r  WOOZ~E b u g ~ ~ t s  GZ sails f r m  which the animals 
dr.' --..k. - Villagers s-gqest  tha+ a t%rd trough! adapted to the 
needs of sheep and goats, 5e added to the d ist r ibut ion system. 

These and severai ather design issues, were identified 
during an sval~azior v i s i t  zade by LBII sraff t h a t  included an 
a~thxopologist, 3r. Rozald S ~ ~ W Z Y Z ,  E c i v i l  e n g i n e e r ,  M r .  Petex 



Templerr, and a W3X construction supe-~isor. Solutions to these 
and other tec9??ical problans were ~d4ressad in a revised set o f  
specf f ications s~bzicte2 ta 3,S,ADP azb %>a CW2P. 

h'o wafer metera  hare bear. installed ct any sLte, although 
%%ey are availabie at the  W& warehouse in Saidoa. Water asters 
are essential ts well. s i t e  aonitorfnq and should be installed as 
soen at porslbla. Tl'oy can pravide an accurate measure on the 
vcl-une of water puageb, ?his JnZof'rrration i s  needed to check 
f x e l  cansumption and vater  use dara eoliezCeci by other nethoBs. 

Tie lack c: civil w o r k s  a t  tie?; s i t a s  cozpleted w i t h  diesel 
pumps are a majar problsa. Several 3eXI sftas in the Say 
Region. a3d al: sites f z  the CR. ara w i t h o u t  storage an9 
distrfbutlen aystens, Presectzy, the water at these sites is 
p'teped iG%# abandoned oud p i t s  cr reservoirs dug in the ground. 
fhaee conditions are inadequbca and unsanitary. 

The puxps appear to be we:: nainrained, aithough in many 
cases they have nar been operating Long enough to have had 
severe prublezs- "us: suppries kave been adequate, but there 
ksve Seen soze interrzptiozs. Xost viliages have purchased 
diesel f r c s  p r i v a t e  suppliers iz addition %c tke fue l  obtainad 
cx33 X3A. 

G z l ~  a fe*. ue'l s i t e s  had eT:er. a zizfaai  s;r;ip?y ci o i l ,  and 
zcze tad repLasezezz ci? f l l f ~ r s .  PLX? ooperazors protect and 

T .  clear. t he  puzp c a r e f z * i y ,  b u t  r t e l r  s k i l l s  ace limited to 
; +r t u r n i - 9  - -  on and oft. Rcvt5r.r ~ai~tsnance, including filter 

c>angea, i n - ~ o l v e s  the i rZe-n*ent :oz c f  Ki3A techziciana . 
scne ir.:orsa.?rs szazed Ztaz  GD:, was slow to respond to 

reqi;ests f o r  assistar;ce. W2Az, 's  capacity to supply inputs and 
  re vide ~aiztnrtczce ax3 repa i r  services is already limited and 
could becone a zore ser:ot;s iasxe as the nunbar o f  diesel pumps 
increases. The lack cf supplies such as oil and filters 1s a 
sroblez and c*ese izezs skcilld be available af each s i t e  so that 
proper zainienazce proceSurer can 3e ioilowed. The involvement 
of %he private aectsz zc --A y - ~ t d h e  -;? zain~enance and repair services 
uou;d s*sr --zrlally i~.,grr;;~e t k  effectivertess af we51 
operaticzs, A prograz to t r a l z  ~echzicians azd fi~anze 
c o ~ z e r c i a l  ~a i r . t e i . ance  3r.d r - q a z r  c a ~ c r a c t o r s  i rould ircreasc the 
o;tior,s available co villagers azd f a c i l i t a t e  t h e  continuity of 
pcz-z opezat ions. 

A feu a szall leaks were foand ix 3o.r storage tanks but 
1355 sf uafer does z-r see- to he a ter:ocs prriblea. Troughs in 
severar vf l lages 5ave b e y x  ED crack 2nd i:: a f e w  instances 
these are, cr xsy sooc Seccze, =a;zr s t r uc rz ra l  defects. A l m o s t  



all hutian watering poi~"rts have several. spigots out a l  anier or 
w i t h  leaks.  These spigots are intensively used throughout the 
year and +the quality oi those installed, does not appear to be 
adequate. They should probably be replaced by a mora heavy duty 
nodel. 

The sanitary ~cndition of the storaqe tanks was generally 
satisfactory afthaugh s x ~ l l  wantit les  of d i r t ,  debris and algae 
was found in aact of &a@=, VfILaqcrs bave contribulad labor to 
help ~ ? : r r ' : a i >  thesc t 2 - r . k ~ ~  

The usa at the hand and diesel pilnps va:; with the supply 
of water at other nearby sources. Local reservoirs (-1 are 
close to most villages i n  the Bay Region, and the inhabitants 
who help ~ a i n t a t n  them do not pay for the rater.  A s  long as 
watox fs  available fn ehe m8, they are a mare convenient and 
l e e a  expensive source. Cbriarvatfons and interviews in villages 
between July and October, 1985. when tho village raservafrs had 
adequate supplies, revealed that pusping operations ware limited 
to between LO axd 2 0  h w x s  a sonth at ~ o s t  s i t e s .  The consumers 
sere generally residents of nearby villages, or pastmal i s t s  
passing zh~ough the area. Mcst water callected was f o r  
donest LC, rather t ha3 ac knel,  use 

In December. January, and February, as the w s  begin to 
d r y  up, the drilled wells are used v i t h  increasing frequency. 
Demand continues at a high Level until the April (a seesoon) 
r a i w  resupoly the kxs aad the  animals are sent to graze fat  
from the village, table 2 . 3 . 6  p r s s a n t s  data on the frequency 
arid ler.grh 3f p c ~ p l n q  a p a r a t i a ~ s  at diesel w e l l s  in the Bay 
Raglm. 

--------------------------------------------------------*-*---- 

T a j l e  2 . 3 , 6 .  D=-i Sews2 ? ~ ~ " , p i n g  Gperations, Bay Region 
---------------------------------------------------*-*--------- 

days Ave, a Ave. $ A q ~ e  - # 
rn 

Total 
3";onZh - a +  drys dzys n ~ t  3rs/day hours/ 
19136 r o n t h  cperated cperared aperated month 
-I----"-C-L------------------------------------*------------e-- 

f ebruery 
( 5  wells: 2 8  2 4 . 2  2 .  E3 4 . 4  123 
CI---------LICI------------------------------------------------ 

Xarrh 
('7 wells) 20.4 LS. 5 5 - 0  5 . 8  X8;* 
- I ~ I - - - I - - - - - ~CCCI I I I - - - - - - - - - - - - - - - - - - - - ~ - - - - - - - - * - - - " -~~ - - -~~ - - -  

* This figure i e  ar, est isate  based UE the data from pumping 
~~erations dsrir~g 2C.: dsys i3 Harsh, 1985, 

-----*--*-------------***---------------------------------*---- 



Ir, the Cerrtr?: ?angelands, the n x ~ A r r  sf  eninalrp using each 
uel' i s  :iq?er tho2 iz the 3ay Region. Data collected there, in 
Dece;;lSer, izdlcated t h a t  p u s ~ s  o ~ e z z t e d  Setweec f i ve  and ten  
hocrs a day  at the keginning o f  the Jilaal section. Pumps, 
irrcludlnp %hose st old YDA sites. vere turned on m o s t  days, 
aithcugh the lack of :ual occaeionaliy limitad the frequency and 
level of operations. A t  s i tes  w i t h  civil works, four  to five 
hours of puxping generafiy indicates that the ftlcilitLer are in 
use from earPy marnfng through d u s k .  

Tae reliable supp,ply of c l e a ~  water bas had a significant 
inpact on tae kbehavfor o: villagers dzring t h e  t3res to Four 
nontf, dry seaso- ( J i l s a l )  . The najcr cS.ange is the reduction of 
t i n e  spenc, by wcaen am3 cS.ildcer, tc, water animals and to collect 
supplies fax damst ic  use. fable 2 . 3 - 7  suzssrf zas time 
ailocstfon data  fron several baseline studies and tram the 
Planning V z  i t sur+i.eys, 

s--+LI---13----ll--t-------------------------------------------- 

Table 2.3.7 Ayerage T h e  Spent fo r  Xater Collection 
3i3an: 3ry Sesscn  

-)--"---------------------------------------------------------- 

Scurca ef Befare A f t e r  Hours Savedjper family 
Seael ine Daza w e l l  we:;* per day per 200 days 
*-q--------"------------------------------*------------------v- 

Bay Region water 
p o i n t  sx-rvey g-:3 3 .  G 5-7 500-700 
(Bmaz & aninal) (63 - 88  days) --------------------------------------------------------------" 
Rozrk {LBZI) 4 . 4  1.5 2 . 9  290 
(duxiesZic cse:  ('36 days) --------------------------------------------------------------- 
* A f t e r  weli da ta  I s  f r c z  Tlan-icg Unit surveys. 
Person days are calcxlated an ar. eight kcur work day. 
- I - C , " . I I I I - - - - - - - - -  

Tkr  a c t u a l  azousz of fine caved i i 2  t h e  dry season by 
residents of soze of t h e  Ecre 5is tar . t  well site villages may be 
y s  nuch as 5 0  percent higher t h a n  c5e zbbove figures indicate .  
T : ~  addit icz.  before the wells vere insralled many villagere had 
t~ ~ a k e  be=ween LC 3-3 :5 cver?.ig:?c 3osrneys per month during 

'C :he Sry  seascz zo sktain uzter .  rn t  i r e  vf llages were 
occasio~ally fcrced to relocare clzser ro pe-maneat water 
SOUTCeS * 



use w i t h i n  and between vi1;agr;s. This is related to factors 
such as the rsIfabZ2ty of the water suy;pIy at ather sources, 
nuzbsxs of animals awned and dia3ance Exaa the wall, In 
addition, the data on daaogsaphic change ind ica te s  that the 
number 05 pemaacnt reside3ts in vilLagas around the well is 
fzzreasfng &ras;at,caPly and in the very near future should lead 
to vary suS~tantin1 increases fn the rate of water 
utilization. 

In ptfncfpla fees charged for water at tth ~4,312~ are sat 
by WDa* IR practice, WDA has a strong influence on the fees 
because it cufitrols the supply and price of diesel,  but local 
factors also enter into consaster prices. In the early months of 
L985 WDA charged vfllagers 5000 S j s h  for a 200 liter barrel of 
diesel fuel ( 3 0  SJsh per Liter), The average price per barrel 
in February-#arch 2956 was 8090 S/sh per barrel ( 4 0  S/sh per 
liter), an increase of 2 5  per cent *  In contrast ,  w a t e r  fees 
have more than doubled i n  soce villagas although there are 
sfgnificaat differences i n  t k e  prices in each comxnunity* Table 
2 , 3 * 8 ,  based an data from ni3e caanunities, i22ustratss the 
changes in t3e fee srmctuse, 

----C-*-I-*-I---R----------d---"-------------------------------- 

Table 2 . 3 . 8 .  Watar Fees {Sfsh) 
-- --_I__-___P1__Y____ 

Type af contsinex 3ni%Lz3. Csrrertt Increase 
ur user  cast  cost in costs 
-s------------------------------+--------*--------*-------+--*-- 

Ashan 3 . 2 - 0 , 2 5  0 . 2 5 - 0 . 5 0  25~; -200% 
Xitan 1.5 3.0-3.5 100-133% 
200  litre barrel 4 - 5 5 - ZQ 25-:00% 
Goats and S ~ B E P  0 . 2 - 8 . 2 5  0 . 2 5 - 0 - 5  2s-roo% 
Cattle c.4-0,s 1-0 3.00-150% 
Camels 9.3-1.6 1-5-2.0 Ioo-~x.E% 

Ticre is some evi2ence t 3 a t  =he fee-? reported were Lower 
than zhuse ~ctuaLly charged by the pump operator, This may 
reflect a difference i n  prices r5arged to pemanent residents 
a ~ d  those paid by guest ,.?.oxads ar.=i/or temporary visitors. The 
water  cuznlttee in t k r2e  villages have established a system 
whereby recpfar users or' zizs well pay a f ixed monthly fee for 
the col3eczicr1 of wzter ~ C T  dozeskic use. The chzsges range 
fro= 35 ta 60 s5illings per household per month. 

ens ~ n e  i s sue  cf u5o shczld have au%hority to establish fees 
and controf reveries recpires aZ3it i snaf  investigation, and 
nig3t  indicate the need for a policy change. Villagers want 

+*P, 4 .= more a u t h o r i t y ,  k z t  + - . L ~  iz i t se l f  is not sufficient to resolve 



questions such as h o w  prices should be datemined and how 
profits should be distributed andfar invested. In villagas with 
high ZeveLs of use, revenues may exceed costs by as much as 
100,000 shillings per month, during thc dry season. Resolution 
of this issue w i l l  require substantial dfsc~ssion w i t h i n  WDA and 
w i t h  members 02 the water connittee, village Leaders and 
consumexs. 

3 - 8 . 3 ,  Case Study: Analysis of Well Use at %aleel 

The acalysis af w e 2 1  use I s  based cn data from several 
comuzities, but draws heavily a2 data from one target zane 
which includes 15 villages around t h e  vi3Zage of Mzlesl. While 
interviews were carried out and observations made in a number of 
cornmitiesf Malcel was the  only  one in which reliable daily 
recards on well xse were kept. Tke analysis demonstrates the 
importance and utility of accurate water use data. 

While t he  figures vary for each village, the patterns 
reflected By data fro& Haleel are  siailaz to rhase found in 
other villages where data w e r e  less compiete, 

The a n a l y s i s  considers categories oE well use fo r  different 
seasons, per capita  water consumption rates, pump operation and 
capacity, revenue, and well use f o r  Maleel and four o ther  sites. 
The data for Maleel cover February 12-28 and March 1-21, with 
figures extrapolated f o r  bath zon ths  from averages calculated 
w i t h  the r a w  data. Conveniently, these t w o  months are during a 
period af peak demand in t h e  dry season. 

The tables are based an data collected f r o m  an observer at 
:he well, unies s  otherwise noted. In tzbles 3 f  human or 
dozestic consmpt ion ,  a.&xzuns refer ta coi~tainera carried mostly 
Sy w o z e n  t h a t  ranqe in volume from 8-12 liters, with an 
estimated average ~f LO l i t e r s .  Haam are the containers 
carried by cnzefs, usutily f o u r  of them, ranging on average from 
12-28 liters, w i t h  an estiaated average of 15 liters. All 
calc!*latians are based on f c ~ r  containers per visit, or 60 
liters. ~opulation figares are frcn The Socioeconomic Baseljne 
S3,rvey of the say Regfoz (Cniv. of Wyoming, 1984) . 
ii'j 3-ry sezscn dozestic w a t e r  consu~ptlcn. 

Table 2 . 3 . 9  gresczts average daily water use at peak demand 
during the 6ry seasan, This high level 12sts from three to five 
~ 0 2 t h ~  i n  normal years and for longer periods during years when 
r a i n f a l l  is low. TCe figures a r e  considered typical for normal 
dry season cse ,  



--------------u-----------------------e------------------------ 

Table 2.3,9.  Average Daily Donestic Pry Season Water Use 
Haleel, February and March, (1986). 

---*--*------*.*------------------------------------------*---*- 

As huuns Haans 200  L t r ,  
Barrels 

----------*---*-----------------*------------------------*---*- 

A v e .  No. Containers/day 204 676 1.6 
CC.III-I--III--.I--------LI-'-IlIlIlIlIlIlIlIlIlIlIlIlIlIlIl------------------------ 

Val./Container (liters) 10 15 200  
- I I - I I I I - - - ICI I I I I I - - - - - - - - - - - - - - - -CCCCC-- - - - - - - - - - - - - - - - - - - - - -  

Ave. LitersJDay 2 , 8 4 0  10,140 325  

Tho t o t a l  volume of water collected per day for domestic 
use ic about : . 2 , 5 0 0  l i ters.  X t  is estimated that from 7 0  to 9 0  
percent of the total voluae i s  consumed by 5ndividua2s who live 
in villages other than that adjacent to the well site. The 230 
liter barrels are a l l  sold to a group of people who come by 
truck twice a month tc take t he  :later outside the target zone. 

Table 2.3.10 relates the daily rates of w a t e r  use (from Table 
2.3.9) to per capita consmption requirements, and shows the 
nulxtber of 2eople p c t e n t i a l l y  served zt different levels of 
consumption. While the 7er capi ta   ans sump ti on figures are low, 
the calcularions are presmte3 to illustrate the  consumption 
rates if the well was the only source availabie. In fact ,  from 
30-50 percent of the 3opulat:on in the zone use the hand pump 
well at Mintanno, about s i x  kilometers to the south, as an 
additional source cf donestic water, 

................................................................ 
Tzkle 2.3.20. W a t e r  Pivailabil ity and Poten t ia l  Beneficiaries 

in M a l e e l  Target Boae 
-----CI------- I--CI---1--1--11------------------v-*-----  

Daily P o t e n t i a l  % Target Target 
Per Capita Population Population 2 one 

Liters Csnsu~ptioz Served Served Population 
availabf e E s t i a a t e  

------------- 
12,505 / 5  L i t e r s  iZ= 2,501 72 3 , 4 5 0  
--C---C-----------I-------------------------------------------- 

12,505 J 4  Liters - - 2,126 90 3 , 4 5 0  
- I - - - I I I - - I1~-LI -LL-- - - - - - - - - - - - - - - - - - - - - - - - -~- - - - - - - - - - * - - - - - - -  

12 ,505  /3 Liters  = 4,168 121 3 , 4 5 0  ............................................................... 



For the lower ficpre of 3 litexs/day/peraon, the estimated 
population in t h e  target zone is more than adequately s~pplied 
at 121%. A t  4 Idters,/day/person 90% of the target zone 
population wauld be sewed and at 5 litarsfday/persen 72% of the 
popula2ion. Because a significant partfm of the population has 
access to the  hand punp at Mintanno, t he  actual per capita 
ccrisumption figures are higher and perhaps double those shown in 
the table. 

It is iapoxtant to note that the human conswnption figures 
are estimates Zased on the nu&er of containers filled at the 
well sites, and not the vofune of water pum~@d nor the volume 
which could have been collected by t h e  inhabitants. Lj-vestock 
consumed four tizzies the volume estimated for people and the 
supply of water was plentiful. 

(iii) Aninal water use. 

Table 2.3.11 is the basis f o r  calculating h o w  frequently 
alzimals are brought  to drink and how much they consrrme during 
one v i s i t  at a well site. 

Table 2.3.12 shows daily figures on numbers af animals 
watered on averap per day, <-nd t h e  approximate volume consumed 
by each type. Water consunption by camels represents 8 0 %  of the 
t o t a l ,  cattle account f o r  19%, and sheep and goats for  1-6%, of 
the t o t a l  volume consumed. 

............................................................... 
Table 2,3.51. Estimated Water  Requirements fo r  Stock ............................................................... 
Animal Watering Repi rement /  Consumption/Animal/ 

Interval Da y/Einirnal Well V i s i t  
(Days! ( L i t e r s )  (Liters) 

----------------*-------------*--*------------------*---------- 

Goats/Sheep 3 - 4  0 - 8  3.2 
-----------c-3c----------------I-C----------------------- 

Cattle 2 2 0  4 0  ............................................................... 
Camels 3*  2 5 175 ............................................................... 
Source: Xl I te rn~t i0n21  Lives tock Center  for Africa 

* Most people in the Boy Zegi~n r e p o r t  that camels are taken 
for water every 5 cays, r o t h e r  than every 9 ,  as specified in 
the I L C A  docunenz. 



-------------"------------------------------------------------- 
Table 2.3.12. D r y  Season Water Consumption by Animals, 

Xalsel, February and March Averaged. 
-----------*----**---------------------------------------------- 

Goats d Sheep C a t t l e  Camels 
-*------------------------------*---------------*---*---------- 

Avs  No. A,lr.imais/'day 227 21: 2 6 6  ............................................................... 
Qty CansJVisit/knimal jltrs) 3.2 40  135 
------**------------------*-------------------*---------------- 

A v e  Dzf ly  Qaantity {Ttrs) 726 8,680 35,910 

Table 2.3-13 below coapzres t h e  volume of water collected 
by people, w i t h  %he amount of water consumed by animals. 

-----+----------------------------------------------*---------- 

Table 2.3.i3. Totel  Averzge D a i l y  Voiume of Water Sold in 
Maleef During Two Dry Season Mcnkhs. 

- -C-- - - - r - - - - -3-C-C-- - - - - - - - - - - - - - - - - * - - -~-w~-*- - - - - - - - -~~-- - - -  

+.?gl~rne ( J t r s ]  I af Total 
---c----------------------------------------------------------- 

Muaan Consu~ptian 12,505 2 2  
-----------------------%w--**--.---------------"---------w---*-- 

A n i ~ a l  Co3suaptian 45,316 7 8  
- - - - - - 1 - - - 1 1 - - - - - - - _ _ - 1 - - 1 - 1 1 1 1 1 1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

Total. 5'7,821 100 
-------cc-c--------II--------------------------------------------- 

Co&ining  the d o  categories, average daily water 
consumption fo r  this period is almost 58,006 liters. The high 
volume of water consuxed by animals durlng these nanths suggest 
that the well played a crucial role in meeting the livestock 
repire-,ents during the critical dry period. 

f iv) Pun? capsci ty and operat im . 
k co~pnrfson of the informdtion on consumptian rates in 

Table 2.3.13 to fjsures fcr the thesreficaf cepacity of the pump 
in Table 2 . 3 . 1 4  shows that the puzp is opera t ing  at 8 G %  o f  its 
potential capacity. Eecause the 2 2 , 0 0 0  liter calcxlation is 
h y p t h e t i c a l ,  actual rates are  expected to be lower due to 
izefficiencies i n  t h e  s y s t e m .  



--------------------------------------------------------------- 
Table 2.3-14. Theoretic D i e s e X  Pump Capacity and Maleel's 

P e r f  omatrice --------------------------------------------------------------- 
Hourly Pumping Q u a n t i t y  at 8 Hours % o f  Theoretic 

Rate Pumping/'Day Pumping Rate 
---------------------------*--*--------------------------------- 

Thearet ic 12,000 96,000 If 0 
- I - - - - - - - * - - - - b - - C I C I - - - " - - - - - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - -  

Maleel 9,636 3 7 , 0 8 8  80 
**----------------*----*---*--*---*---------------------------- 

Table 2 . 3 . 2 5  shows pump operations reported in an interview 
w i t h  the  operator. The quantities of water sold in relation to 
the 6 hours of daily pump use are consistent witin e~gineering 
estimates. While the pump could have run for 3 hours as demand 
was high enough and fuel was available, the capacity of the  pipe 
to the troughs prevented t h e m  f r o m  filling as quickly as animals 
could empty then. The quantity of water available from. s i x  
hours of daily pumping was a13 that could be maveC through the 
animal distribution system. 

- - l l l l l l - - - - - - - - - C - _ 1 - - - - - - - - - 1 1 1 1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

Tzbis 2.3.15- Malcel Dry Season Pump operation ............................................................... 
Month If Days in 4 Days Hours/ Total # 

Period Operated Day Hours Operated 
Reparted in Month 

---l--lFl----l*--t--------------------------------------------- 

February 2 8  28 6 168 
- I P l l - l F - - - - - - * - - - - - - - - - - - - - l - - - - - - - - - - - - - - - - - - - - - - -  

#arch 2 1  21 6 3.26 

(v) w e t  Season Well 

Use Data for w e t  season use are no t  as complete as f o r  the two 
months s b w n  in e a r l i e r  tables. Data in Table 2.3.16 are from a 
rite visit made i n  A u ~ s t  when the village resensir, the war, 
had adequate supplies. The numbers are indicative of the low 
levels cf use during the w e t  season. I3 contrast to the d r y  
season when users c o ~ e  from distant villages, only those l iv ing 
in the village near the well and nomads passing through the area 
used the well. 



-----------*----**---------*--------------------------*-------- 

Table 2.3,16. Maleel Wet Season Well Sits Use 
- - - - * - - - - - I - - - C - C - - - - - - - - - - ~ - - - - - - - - . I C C C - - - - - - - - ~ ~ - - - ~ - ~ - ~ - - - - -  

200  Liter Goats & 
Period Ashuun Barrels* Sheep Cattle Camels 
*--------------"---------vw-*-------+**-----------------*,.----- 

Day of Visi" 2 0  0 3 0  0 40 
--*-*-----------------------------------*---------------------- 

Av Day This Mon. (Oct) 50 9 30 0 60 
*-*-----I---------------L---d-----------------------"---------- 

T o t a l  Last #on. (Sept) 300  150 300 0 - 

* The 200 liter barrels are utilized by people who l i v e  
outside the five to s i x  kilometer radius of the w e l l  site. 

The hours of pump operation is one of the best indicators 
of demand. The two months presented befuw in Table 2 . 3 . 1 7  
indicate an average rate of pump aperations of approximately 2 0  
minutes per day. In pr~ctice, the pump operated on average of 4 
days a month, f o r  2 to 4 hours a day .  Though these figures are 
low, they are considered noma1 for this period of the year, 

-----r-----------------------------*---------------------ew---- 

Table 2 . 3 , l f .  Maleel Wet Season Pump Operation 
------lr--------------------*----w-*-----------*e*-*%*--------- 

Month # Days in t Days Hours/ Total # Hours Av. Hours/ 
Period Operated Day Hours Operated D a y  for 

Reporte5 fn Month Month 
--------*------------------------------------------------------ 

A m p s ? ~  31 3 3 12 0.3 --------------------------------------------------------------- 
September 3 0 5 2 10 0.3 
-I-----------------L-------------------------------------"-------w 

[vi) Revenue. 

No records were available on the revenue collected at 
Maleel., but estimates have been made f r o m  the numbers of 
containers filled and nulrbers of anixals served. The actual 
daiiy revenue collected Sy the puzp operator during this period 
may be different, but is prcbably close to the figures reported 
in Table 2.3.18. 

The estimated d a i l y  yevenue from water s a l e s  at Maleel was 
So,Sh-1,516, Of this, So.Sh.786 represents domestic use, and 
so.Sh.730 represents consumption by animals, The 1,516 
shillings represents an average daily revenue f o r  the peak 
denand season which n o m a l l y  fasts between three and four 
months. Based on an estinated dry season use of 100 days, the 
revenue f o r  the entire period would be i5L,600 Shillings. 



-----11--1--------1-----------------------*--*----------------- 

Table 2.3-l8- Estimated Daily Dry Season Revenue Eram Water 
Sales  

Ashuuns Xaans 2 0 0  Ltr* Goats h Cattle Camels 
Barrels Sheep 

* I ~ - - - - C I I I I ~ I - . L I I - - I - I I I I - - - - I C I ~ - I I - . I - . ) - I I - - - - - - . I C - - ~ - ~ - - - - ~ - - - ~ - -  

Xve $/Day 200 67 6 3 , 5 2  227 2 I? 266 --------------------------------------------------------------- 
C o s t / U n i t  [Sh]  - 5 0  1 s . 5 0  1 1.5 
-------------**--*---*-------------------------------------v--- 

Ave Daily Rev, LO2 670 8 114 217 399 
- - I - - I - -*- I - - -C--CC--------- - - - - - - - - - - - - - - - - - - -*--~--*------- - -  

Fuel is the major expenditure, and in Maleel the pump 
operator reported purchases of 3 C U  Liters between January and 
Harch, which cast 2 2 , 0 0 0  Shillings. Thus, 129,600 Shillings 
would be the  estimated revenue collected by the pump operator. 
'While there are other operational and xliscellaneous expenses, 
this is probnbly close to the upper Limit af possible  revenue 
for  a welL s i t e  during a 1CO day period* The figures suggest 
why the purs operator at Maleel azd those interviewed at other  
sites were reluctant to record, let alone openly discuss, the 
revenues generate? from w a t e r  s a l e s .  

(vii] O t h e r  well r i t e s  and beneficiaries. 

Table 2.3.19 presen ts  estlnates of d a i l y  use at a number of 
well sites during the dry scasozz. T h e  nurher and types of users 
are estimates mtSe by tba punp uperator  and nanbers of the water 
comit tse  in f o x  vi3loges. 

I l - - - - l - - l l - - -C1- - - - - - - - - - - - - -C- - - - - - - - - - -~~-~~-~- - - -~  

Table 2.3-19. Average Daily Water Sales and Potential 
Beneficiaries. 

. r - - - - r l r - - r l r -L l r - - - - - - - - - - - - - - - - - - .x - . r - - - - - - . - - - - - - r . - . - - - - - - - - - - - - - - - - -  

?Ji 1 l age Tota l  Top. % Pop- Served at Per c a p i t a  Water 
V o l  , Cons. Levels (Ltrs/Pay/Perscn) 

5 4 3 
-I-*----C11111----1__--------------------------------------------- 

Taf lov 10,540 2,806 1 3  93  125 -. - 
Saman Dkeere 11,900 3 , 4 3 0  70 87 115 
Maleel 12,505 3,45Q 72 91 121 
Gduudo Dhuunte 6,6GO 1,970 67 8 3  115 
~ u u i o  xaewo* 8 ,490  4,560 37 4 6  61 
_--I-I1I1-I---LI----------------------------------------------- 

Total 4 9 , 3 4 5  19,462 - - - 
--------------------------------------------------+------------ 

Average 9 , 9 8 9  3 , 2 4 4  62 77 102 
-C-"e-C-I------------l---*----*-------.------------------------------ 

* z u ~ l o  3aawo has 29 c i v i l  works, so levels o f  use are lower 



relative tt ~ t k e r  wells with similar tatget ran@ populations* 

These caPc3zZations arc based on estinatp3 of well use recorded 
at the viXlagcs, The raXaX valu~es are as5imatad levels of 
water sold in ztsku~;;ns and hams, 

The figures indicate t h a t  if the veils were the only source 
of water avaiRable fn %he area, the. inhabitants callacted 
betmen three and four Liters per capita per day in all but one 
village. Whather these estfaatss  reflect tbs actual IsvsL of 
consumption depends on the validity of t h e  popuration estimates, 
and on t 3 e  woluna of water  use at otber sires in the area. The 
interview data indicates res idents  of severar vf l lages  in some 
of these camzn'3niti.es used other sources, including WDA and CGDP 
wells fn nefghborirg vPPlages. 

The patterns  of well use demonstrated by the above analysis 
is one where demand in the  dry season increase3 as other water 
sources dry up and as people and animals rely sore heavily on 
the wall. The vciums of water available at zhe Maleel well site 
is sufficient to supply a l l  or xost  of the domestic and animal 
requirements cf t h e  targeZ zone population f o r  all of the peak 
denaad period. The hours of punp operation, and the quantit ies  
of water pumped, Ire reasonnbiy efficient, given the capacity of 
the pump and the disrributiun system. The revenue generated 
fro= water s a l e s  provides a very high level of profit for the 
p w p  operatox and/or the waxer cornittee endlor WDA. Thc low 
level af well use in the we2 seasac ie refaced to t m  fact that  
other, m o r e  convenient and less cos t l y ,  sources are available. 

The patterns described f o r  #aleel can be generalized, with 
a reasonable level of canfidence, to ather villages. Sufficient 
observations were aade at site v i s i t s  during the months sf 
February a2d Haxch to suppcrr this conc lus ion ,  and to canfirm 
the genera2 trends klLuskrrtec! by t ke  d a t a  f ro3  Kaleel. 

3 . 8 - 4 .  Water ~uality znd Eealth 

Environxental conditions arocnd the water distribution 
poinrs were found ta be good, The concrete aprons keep the 
areas adjacent zo the watering points dry. Observatians made in 
February and March cocfimed the lack of stagnant, muddy water 
which might affect disease transzfssian. Conaitisns during the 
rainy seasons were obviously w e t t e r ,  but the level of use is Isw 
and thus the  health hazards are miniaa l .  Only one informant 
stated that the well water h3d caused an illness in the vkllage, 
All others said the  water  was clezn and same suggested health 
co.~di t ions  had improved in ~hsis vi3.lages. 

52;e origLna2 C G 2 f  3=0je@t_ P a x r ,  and the soc~ofagi~a , l ,  scope 



".*.The AZ3 f;eoltk pxr3praz v i 2 i  Se Implszented 
ia the Bay, Togdher a>d Xudug r e g i m s  and...wfXl 
effectively rompzinent e x r t e r  development 
program by providing i n f o m a t i o n  regarding water 
Some d i scasas  and s a n i t a t i o n  ... rI 

Xn 1983, the 5BSf antkopolagbst cet w i t h  the expatriate 
health prajact caordf naXor in Ba idaa and t3e discussf ons 
fadicatsd E A a t  they would caoparste in t h e  aullection of health 
data fro= CCDP villages, In Juzy 2935, the *LE313 anthropalqiat  
3aet with Dr. Rose, L'SAfD health officer, ar?.3 Or. X.T,  Thomas, 
Director of the Primary Heaftk Care Braject, in an attempt to 
obtain epida=iological data. Bath stared they had no knowledge 
af where such i n f o m a t i a n  could 5e focnd, o r  even if studies bad 
Seen carried out, 

BacaQse unkes deve2upnsnr c a n  resuLr in s~brtantial health 
Se~efits as w e 3 1  as facilitate the transzission aE water borne 
diseases, it i s  szrongly r e c ~ ~ e n d e d  that U S A I D  finance a short 
term consultanr w i t h  field epfdeafology skills and ~frfcan 
experience to dsveZop a strategy to nonitor and evaluate health 
impacts, The work. should take abczt tva  aonths. 

Com~~nities f z  which paxps are operating have ~ndergone 
aany changes rhar  appesr to be direct ry  related ta the Large, 
ax$ re l laS:~ ,  supply 3 f  va te r  i r o ~  the CGDP wells. They Include 
increases in t3e nuzber of pem.anent househslds, shops, schools 
a26 t r a n s ~ o r t a t l o n .  Perhaps the m s t  Inpartant impzct, and one 
fiat adeqaately reflect& i n  tke qdan?Ftzttve r e s u l t s ,  is the new 
level 3 5  security the  residents have ak,>ut  their l ives and 
c o m ~ z i t i e s  * 5 3  p a s t  years, It gas not  uncaZI=P.on for entire 
villages tc move iz search of w a t e r  when proPonged dry seasons 
reduced i@caL m s  to dus t  boxis, Even in normel dry seasons, 
sezbers -f every f ~ z i l y  zFezz zsst of their t h e  collecting 
water for docestXc coxsu~prion a ~ d  3erding animals to water. 
The new wells have significantiy altered ~ h e  eavixomental 
situazion and kave stial;lated the cans tzxc t ian  of m o r e  durable, 
s t ruc tu re s  223 f5e pe=ment settlezent of hundreds of 
f azll ies. 

(if P o p l a t i o ~  an2 sett leaenz cazterns, 

The colLecrioz of zccxxare scatistical darz oz tke size and 
distribuzlsz of zhe populatlzn I- So~alFa is GifficuLt and time 
c c n s * ~ ~ i x ~  beta-~se of the diszersed setzlscent p a t t e n  and 
s e a s ~ ~ z l  h e r d i ~ ~  ac t iv i t ies  f o r  fro2 the v%lLagc. Yiilage level 
data was csl:ected 5 y  :he X y o t c k q  sacfcezononic research team, 



But 2% is >at inclzde3 i their f ina;  re'po: ;-, rzur is it 
zvailabla at AID or i n  t3e  3 W D F  ~Xfice in Baldsa. The 
populatfan fiq~ras presented are estimates based on beel level 
data Eran the Socieeco~~air Study of the  Bay Regha (Univ- of 
Wyoaing 1 9 8 4 )  and froz CSD? sociolagicaX studicr and 
avaiuatians. There azs be-eez $0 and 12O villagas in the  ten 

*k casmunitl@s visited by ,,,e Plazning U c i t  a d  there vas not - - - -  

axough t i m e  or aa3pcGer r o  c$:lect accurate data oa the nunbar 
~i hauseholds o r  a z i ~ n i s .  

D a m  %.awe been, zn? are b e i ~ g ,  co:lecled by the extension 
team i~ the Centual Zzzgelasds p r o j e c t  and results from a few 
geegang arc ava liable. Pxe:fninary data f r o m  the Cantra: 
Rangelands i s d i c a t c s  t k a z  w a t e r  davef~paazt does result in a 
pepularion iwrease and overgratizg ic the area around the water 
facllilyc The seriouszess cf t h e  ~ r o b l e z ,  however, has nat yet 
been dotemized, Cze of tke principle activities recumended 

15. for 5 XCA rrazr:Ln5 t'*'* ,s ",3e acqdisiticn of the 
socioeean~zic daca bases gezerated by the  3fWDP and CROP 
pra:ects. 

4. r, The acczrazy 2 5  % ~ - e  data =R ckazges in t h e  number af 
Souseholds i~ a we:: size ~ 3 3 z z 2 i t y  (a Target zsne] was Limited 
ky 55e facs zkaz I n ra rz levs  were oziy rorx5tzted kr? the villages 
near tbe xnll. 3eprcsczta:ic~ f r o =  =:her villages was low in 
= ? o s ~  cases. P ~ ~ o t t w r  ~ r ~ b l e a  xas t h a t  statements about 
? o p ~ . h t i a n  grow%> cfzez reflected a skiPz i n  residence of 
faailler witkin t5e tarqez area to s izes  closer r a  the wall. 
T3e  Lack Q? t ize a-d :r~~:?ed reserrch skills of tke focal f i e l d  
persgnnel aade iz d i f f l c z ' l z  to c~nduct the s)"s%ematic intervkews 
zeeded to get accurara fzf~rnazion. I n  s!-~crz, the figures far 
zew kcusehslds shzzld be v ieved  as f n d f c a r i v e  sf trends rather 
thaz aczzal r z t e s  sf izzrease. 

T h e s e  ase apgroxFzate.iy 2tS vlLlegss in the 20 target . . zcnes, or cszmz:-tzas, iz xhick diesel  a z f  hand pumps have Seen 
we- * .-.=.*-a-,-<*4 0 fr,steaLz$* x-,s-, - -  -- - *cd+.+.TI.. , s k3ve be~ween seven and 

viielve vllZages az5 the avera9e v L l l a g e  h ~ s  from 3 0  to 6 0  
hczsekclds. Tke pcczlat~s~ of e csnzunities estimated to 
directly Secefir f rcn the ~ e l l s  is z?pxoxinately 60,000, These 
czlcuiations a r e  base2 oz 53% frm Eke Bay Region socfoecanonic - .. r?f s ~ d y  "~nivers i ry  of ~ ~ C E L Z ~  5 3 4 ;  and %he r-anning Unit fiezd 
s x z d ~ e s ,  Table 2 . 3 . 2 2  s - z z ~ a r i z e s  =he cagclarion data for the 20 

SiC,e CQWW"" " ' ; .-..-..- les. 



Table 2 - 3 . 2 8 *  Pc?~ir%koz of the  CS3P Toz-~-mAti@s 
- - l - - l - - - l - ~ - - I I 1 ~ C - * - - - I I ~ & ~ - - - * - I I I I * - - - - ~ * ~ ~ - - - * - - - - - - - - - - - - *  

Catogo,y C Aata;s Estfaated Range 
--IICIL-CI-CII--II-**------~*-----~---------------*---***~------ 

WeZl s i t e  co=~nkkZes (Csrqat areas) 2C 
Villages; 2 3 ~  L ~ Q - 2 2 0  
Xat;sehofda 5@,20G 8,QOC-10,000 
Peep1 e $0 , OCC 50,f2U0-65,000 
--*--*-"**-+*--*------&-------------------*-------****--*-----*- 

A=-er  agcs Aggroximate 
r a n p  

- - - - 

V2llages per co~~x . iz izy  : t a rqe t  area; A. 'W e 7 to 35 
WoucahcSds per uiliage 4 6 20  to 90 
People pas housc%o?d 5 . 4 7  5 . 2  to 6 . 8  
?eagle per village 336 104 to 6 2 2  
* - - - * - - - - * - - - - - - - - - - - - - - - - 1 3 - - - - - - - - - - - 4 - - - - - - - - - - - -  

Table 2.3-23 p r e s e x s  taseiize azd ~apz3atkon Eignres from 
three Bay Eegioz c~zm.mPZies for  %hick  d a t a  on grauth could be 
generated f o r  an e x i r e  targez area,  

* C I 1 I C I I * - L I I - - - I I - - * - * - 3 - C - - - l - - l - - - - - - - - - - - - - - - - - - - - - - - - -  

cc=*."4 Y I *  - *. r Y t of ?:zr&er af MausehoLds Percentage 
villager; 19s.: Marck ;986 increase 

c----------------------------------------------------.----------- 

~ > - T - T  --+O 7 ~ s ~  4 4 LC 498 21% 
AwshinZa 2 3 6 3  4 2 s  8 . 5 %  - s.2*s13 - , ? ? ? . " , - 7 . *  

r uv+aur 4 2 6  4 3 6  5% 

The fiqzres :nz:cste tha t  +F . e  p c g ~ l a ~ i o ~  o f  these 
-,-nm,.*n . 4 r e -' znareased by 163 fazif fes, 05 aboct f 000 persons 
. Z - * r .  ,,,,,,, err zhe : 2 - 2 4  rt,3r.=k i d  s cucp operations began, a 

- 7 ;  3 3 e5z?ye  of asprcxizately L1.5 percent ,  .*..~agers estimated that 
a= least kalf of t h i s  5roulk is d ~ e  ro t h e  ?en-anent settzement 
cf ~ " , o c s ~ , . , , ~  "-:As t k r t  previo~sly si;rated to other regions during 
rhe 31laal se3soz. Xosz of Eke z e z  ce=zze-t residents in these 
az5 ~ r k a r  t a rge r  zreas kave sertleZ in ske t w o  o r  three villages 
erasest zc t3e we:T azd have Fxreased  tke z33her ~f h~useholds 
:here by eore t5sz L 5 - 2 C  per ceRz. 



Another zigndffcnat change Bas been t h e  sapid establishment 
of new vi1Pcges adjacent ta wel3s located in sparsely or 
uninhabited areas betwee? several axistizg villages. Several 
new villages were repextetld to %.rave %.,ore than 100 houslehOldS. 
Again, most o f  t h i s  change prclbzrbly reflects. a s h i f t  of 
residence w i t h i n  t h e  target area rather than a %ajar Increase in 
the tata2 population. 

K o ~ t  villagers ca~suPta6 dsrfng the @valuations viewed the 
sattlsman? - y ~ t *  fzzflf32 ZC = - + t i w e  development, and 
attrfbutea r a m  and t5s incrsaea sf' schaofs and shops to the 
w e 2 L  T&a respoasa fz t3e CR does n u t  seea ta be cansirtanthy 
ZavorabLe. ResiCants, as gel1 as soae NTW, off icials ,  are 
against the dcuc2opaent of fams and the settlement of families 
P r u ~  outside t b ~ i s  residential-grazing area, the deegan. The 
suciopolftfcal fssues in %his reglan are more complex than in 
Zhe Bay Region and require careful investigation, partf cularly 
in sagerd to the Location cf Soreho3es and water management 
plans. Ma3y lacatiozs sere discussed in a recent conference 
  pen so red by e 7 2 t CRDP axd  are on %hair agenda fox 
furcre study 

3kere has bee2 a significanz increase i n  the number of 
* * Xorrnic  sckools, sz*ai+ stores (&wwf selLing foudstuf fs and 

3suseholt3 gosds, and $ea s h s p s .  Table 2 + 3 . 2 2  is based on data 
f r ~ m  t3e deveiopze~t indicator cke~kList found in the baseline 
azd evaZ~ation surveys, 

-------e-----**+"-------"--------------*-*-*---------*--**w*-"-- 

Table 2-3-22. Devefop%em Iadicacars (9 villages: 
- - 1 - - - - - - - - - - - - - - - - - - e - - ~ - - - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - - ~ ~ ~ - - - - - - - - - ~ - - - - - ~ ~ ~ ~  

1 zdicator Total 32tmber Average per V,llage 
1484 1985 I984 198 5 ---------------------------------------------------------------- 

Koranic sc5ools 2 8  6 4  3.1 9.2 
Health posts  0 A ?4 0 U *  L 
Dckaan (saaP1 srores) 6 62 0 . 8  6 . 8  
T e a  shops I I 59 1 . 2  3 . 6  
Harkets 0 .. 1 0 0.1 
-1c-3-L-----*-le------------------------------------------------ 

In the sasple villages, the nu.zber of Koranic schools 
approxinazeiy tripled {from 28  to 8 4 ) -  The largest increases 
are in tSe c ~ ~ e r  o f  new d ~ k a e n s  (froa less than one per vi l lage  
to almost seven) ax2 tea shcps (fro3 ebout  one per village to 
almcst eight). One canTznity zow has a health post and a market 



has bean established f ~ :  anather. 

Access to the   omu unities has i , iL rk -~sed ,  ar.d there are now 
mare tms;ks and buses passing ~ ~ Z X O L - , ~  saxe villaqes. The value 
~f farmland is reported ta have incrt-&-sed i n  a l l  comunft ies .  A 
few infunkants stated thaZ land values have incrcased between 
100 and 200 per c e n t  i n  the  five kilaneter area around the well, 
The cost and 3unila5ility of agricultural labar has also risen. 
The higher cost a2 ;and will mbke it mcre difficult for  pourer 
and younger nen to p ~ r c k a s e  farms, b z t  uifl increase benef i t s  to 
those wha w a n t  to sell  and those who work as agricuXtuxaX 
laborers, These changes have occurxed in a relatively short 
period and are likely to continae. 

No infomat ion was collected on changes in the number of 
livestock ovn,ed by residents, but several i n 2 o m a n t s  reported 
substantial Increases in the number of animals in and passing 
throvgh the area durfng t h e  J iZaal  season, Animals which, in 
past years were forced to make frequeat trips ta distant water 
sources, are auw abie to remain closer ta the  village- while 
the scaze af this change i s  I l m i *  -Led by tke avaizability of 
pzsture and forage, t h e  expansion af f a n s  and the  cultivation 
of fcrage crops may be able to reduce part of the deficit. 

Q~azritat4ve data on livesta~k ownerskip as we31 as 
info,a3atfcn 33 a z i z a :  zorbidizy and nurtaliry is heeded but w i l l .  
r eq~ i r e  household i n t e r v i e w s .  Quest ions  on this and other 
family :eve2 izpacts  are included on the revised 
questionria i r e s .  

T3e overal: inpacr of 'he wells oz socioaconunkc conditions 
in these villages has been suL?taztiah and residents feel the ir  
situation has im2roved sime t h e  +1ell was installed. 

"*r 
. . 

,,,e c==rA"u7~zity partzclpa%io-. proqrax (CAT?) , tke evaluation 
- C  G A  z t s  = effectlvesess, azd rec~raezdotiozs, are discussed in 
SeZaii In  Sec~Sen 2 . 5 . 7 ,  oE Zkis report.  -k L A A ~  paragraphs below 
are Li~Sted to a zresentazion of the nn3or findinps. Y 

f <  \ q + l  The organization of warer c ~ r ~ a i t t e e s .  

Cos~ ir tees  xere orga2Fze2 I n  12 3ay Region c ~ ~ u n i t i e s .  
They a re  sixilzr s t r ~ c t s r e  223 fcnct5oz to t h e  traditional 
vzter comiZtees which nanage zks village resemiors, the  w x s .  

rp k e r s  was a high level of c a m c n i t y  participation during 
t h e  three early - ~hases - cf zhe projecr -- orientation and 

& * . T  z55t55men~~ *ri~;fnq az2 conszruction. Tn s p i t e  o f  reports 
which indicated r h e  success of h e  co~aucity paticipation 



stretegy, WDA support for these act ivit ies  d id  not continue. 
Tba result is that  the water coraittees organized at the start 
of the ~ r o j s c t ,  are not n o w  significantly involved in the 
nanagemant a£ the facilities, Many cumittee menbers believe 
*that WDA failed ta faLLow through on agraemenxs to consult with 
them an nanagement decisions, such as water fees, fuel supplies, 
and t h e  use of revenues generated by well operations, Several 
leaders nentioned that t h e y  thought the weLl was to be a 
=owr?ni ty  well, bxt now wic-ut it as a=tother WDA well and outside 
t h e i r  contr02. 

(ii) Camunity participation and c ~ r ; t r Z b x t i ~ ~ s ,  

Villagers ~ a d e  substanria; 
the project, ?key LncTude: 

during stages 

Xnfomation on sozf o s c o ~ o ~ i c  eondf tXons, well opcrat f ons 
a2d pralect  effects.  

Labor and sateriafs for drilling, canstructfon and some 
maintenance operat ims, 

food and cash coztribctions during drilling and 
c~2s txuc t  i o ~ .  

P a p e n t  of user fees on a regular basis after p!;mp 
operatians begiz, 

Coordinaticn and supervisisn of villager contributions. 

tontr~l of animals arouzd the civil wcuks afid cleaning of 
khe storage tank, 

Contributions kc drilling c r e w s  are presented in the Table 
2*3,23, These cantrFSx- .ions include labcr inputs, and q i S t = i  of 
cash, animals, and staples, Zo work cxews during drilling, pump 
testizg and c o n s t r z c t i o n  of c i v i l  uorks. 

T & l e  2.3.23, belcv, shows tha? cornunities where there was 
soEe effort by social scientists znd/or technical staff trained 
rc prozote partic'-rtion, -Y tke. level of contrib~tians were m o r e  
than three ~ F x e s  higher  th22 in those  where the CAPP approach 
uzs noz used. D a t a  available f c r  E a z r  villages in which c i v i l  
works sere constrzcte5 reveals a s i m i l a r  p a t t e rn  and level of 
c ~ z r r i b u t i o n s .  Table 2 , 3 . 2 4  shsvs cozmunity labor inputs during 
drillizg, pump zes t ing ,  and c c z s r r 3 ~ ~ t i o n  af civil works. 



----w-------------c--------------------------------------------- 

Table 2 - 3 - 2 5 .  C o m a z z i t y  Cs rz t r ik* -* :* -  Y,,,,i, to Drilling Craws ---------------------------------------------------------------- 
R vi i lages  Average Casb value Average 
ir, sazple cash paymint r.-.?iaaTs cash valtd 

---C----C-I*---I--------~~"L*~CCCC111III---~~-~-----~----------- 

C A W *  1 4  8 , 9 0 0  Sjsh 19,000 Sbsh 2 7 , 0 0 0  S/sh 
------c---------c----------------------------------------------- 

NQN-CAP? 7 3,3336 SJsh 5 , 0 0 0  S f s h  8 , 3 0 0  S/sh  
- 1 - - - - 1 - - - 1 1 1 - 1 1 - - - - L - - - C I C - - - - - - + - - - - - - - - - - - - - - - - - - - ~ - - - - - - * - - - - - - - - - -  

* C c m ~ n i t i e s  in which some seetL3gs ware held to promote local 
par t fc ipa t fan  and or3anize well ca~aittees. 

C-CI---I-C---*----I----&---"------------------------------------ 

Table 2 . 3 - 2 4 ,  Cozm,inity Labor Inputs, (CAP? vfllages] 
C-l - - - - - - - l - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - -  

Labor Xzputn (person days) 
I*-------------------------------- 

D~iLLbng and C i m G i l  %arks TOTAL 
pump Ze95ing constructicn FAYS Cash value* 

--------------------------------*------------------*--*--------- 

Average ser 
Vii1a;a 5 5 3  1238 1,823 3 2 4 , 5 4 0  S/sh 
I r l - - - - I - l - - - - - C * - - - - C I C - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ~ ~  

TDIXL  fazxr 
ViZSages 2 , 2 6 3  2,932 7,212 1,298,360 S/sh 
-I-L"-~-~---CC--CC-------------------------------------------~-- 

* The cask valze ~f labor i s  calczla5ed 2% 85 S/sh per day for 
s8laz-y a33 95 S/sh per dsy per die2 czsts. Tctal 180 S/sh per 
laborer. This is the zizi::;x p k d  by X3AsiCGDP to Somali 
corkers  in the E F e Z 5 .  

Table 2 . 3 . 2 4 ,  nkove, ixdic~tes t h a r  In co rzzn i t i e s  in which 
t>e CATP s t r a t e q y  was cse3, v i l l a g e r s  contributed 1,803 person 
cays of l a a o r  ~k:ck has a val:e cf a p ~ x a x L ~ a t e 7 ~ ~  - 1 325,000 Somali 
S h i l l i r q s  or $3923 dollars- 

Tn general, viZ2age leaders iz t k e  Bay Region have 
dezonstrated a high Level af znteresr and zbillzy to promote and 
nscags w a t e r  develocze~t, The co-cepz of s5arod responsibility 
znung residents of different vlfiages i s  w e l L  established in the 
region and t ke  coztriSution of gccds and services has been 
r e i a t l v e l y  3igh.  Tke  sccial seiszce a c t l v l t i e s  supparted by the 
CGDP kaye eezonstra%2 t h e  viakilizy of corzznkty pa r t i c ipa t ion  
and pro5~ced ar I ~ t e q ~ a t e d  grograE f rke  CA??> to guide t h i s  
conponect,. W ;  ,,h + a d e ~ ~ a z e  l~gfsticaL and z a x p x e r  support from 
X3A, t he  CAP? strazegy e t z l d  fazilitate r k e  expa~sion of water 
res3urce Cevels~zezz z-d redsce c a ~ k T + l  azd administrative 
expendirures. 



f r i f )  C035,3~3it: .  Participation Issues in the Central Rangelands. 

The sociaeca~omic and devefop~ent contexts in the Central 
3anqelands axe significantly different from those found in the 
Bay Region. Population density is saaller, t h e  number of 
andmala per househoid is much larger (about ten times greater) 
and the principle mods of production is pastoral. The KRA and 
the CRDP have a s t r o n g  in foma l  education-extension program 
wl~icb focusc:s on the creat ion of Range and Livestock 
Associations rR-ILA%s) at the  deegan Zevel. The major issues in 
this region are: 

(1) The pa r t i c i pa t i on  of the RIA'S in the drilling, 
construction, and nanzgexent, of the  water development 
program, and, 

The Snrtitacional support zvailable to promote and sustain 
their partfcipatian once the system is canstructed. 

The R u g s  are still new organizations and while they are 
based on social and geographical conditions, they are composed 
af many groups sgrezd out over a large area. Because the 
managenent of a diesel powered pump and civil works is somewhat 
camplex, and has a high p-tential %or generating conflict, a 
serious question renalns as to the the appropriateness of local 
control of there system by the  enbryunic RIA'S. Additional 
long terra research is needed 20 adapt t h e  CAPF to extension 
activities i n  t 5 e  CRL, particulnrly in regard to the role o f  
RIA'S in water rn3Eagemm.t. 



Conpsehensive c c s t  est ixates  f a r  szcundwater development in 
Somalia have been produced during the pro-jec:, This section of 
tbe report describes the zetkodology used: explains the  
satianzle behind it, and presents t h e  ~ a f o r  findings, Only the 
cask of well constr~ction and xaln2ezance has been determined. 
Using t h i s  as a aodei, the cost of ~ t k e r  operat ions of WDA, such 
zs  t h e  b u i l d i ~ ~ g  of reservoirs and tke c a n s t r u c t i o n  of urban 
water supplies, should 5e deterxized by t h e  Planning Unit aver 
t h e  coning years. 

13 project  appra isz l  t e m i n o i o g y ,  thre2 kinds  of analysis 
are poss ib le ,  f ina r t c i a l ,  acononie, and socioecenamic. 
Financial, or " c o ~ ~ ~ ~ e r c i a l ~ ~ ,  appraisal uses eszinates of the 
actual l o c a l  costs which vouid be rel2vant i n  assessing the 
comaercial viability of a n  cpera t ion ,  - aconomkc appraisal 
assesses t h e  viability af an cperztian iron the p o s i t i o n  of the 
c ~ u ~ t r y  as a whole; as szck, taxes and t a r . iF f s  a r e  excluded, and 
prices used are c . i . f .  or f . 0 . b .  a ' w c r l d  pricesqv or "shadow 
pricest'. Socio-econonic appraisal is based upon economic 
appraisal, b u t  mzkes additional allowance for the wsacialw goals 
of the government; in t3is type zf analysis savings might be 
valued diffezen~ly fran consumption, and soale weighting might be 
given  f o r  be~eficia3 distribution of incone or p r o f i t s .  The 
analysis which follows is closest ts 2n ecanomic analysis in 
t h a t  prices trsed are w o r l c !  prices exclrrsive cf taxes. The costs 
xsed zeLate to i? don~r-~*.- Addidea grour,d.dater program in Somalia. 
This explazatkoz is szxexha slxpLlstic, and the issue is 
disc~ssed xore fully in Sect im 2.3, %her3 ~ a s s i b 2 . e  adjustments, 
azd the difficu2t question cf evaluating aenefits, are 
zonsidered. 

I n  this sec r i sn  cf t h a  r e p o r t ,  t h ~  cost a2 well 
c c n s t r u c t k o r :  is dealt w i t h  flrst, beq inn i rg  with a brief 
descript ier ,  of =ke overaLl z~etkodology, and then dealing with 
each pkzse of t h e  w o r k  in-wived. Cperation and maintenance 
costs, azd the anorzisa~icz cf t s t z i  ccsts is discussed next. 
Finally, same i s s u e s  on shadow prices f o r  possible use in a true *I + 

ecanoxic or socioecono~ic appraisal are discussed, includi~g a 
discusslc~ cf the sigzificance c f  user charges. 

-T.  -*o ecocoz:ic a m l y s e s  of ehe Co~prehensive Grcundwater 
Developnect ~ r o j e c r  have -- ,;eviously been completed by LBII 
c a ~ s u l t z n t s  dzri~a h e  p r o j e c t .  -. iz,e ;l first af these was 
x.ndertaken by Earl< 3. T a p e ,  (Pepe, lsS2) a ~ d  t h e  second by - Carter 3randcn,  (Srandon, 1984;. rar the sake zf brevity, these 

'*.I  :--epcrzs WL;L be r e f e ~  red tc 25 t h e  Pape and Brandon r epor t s  
rescect i-zel y . These r spo r t s  c=r.tuibzted substantially to t h e  
snderstanding cf Th.2 c s s t s  and econaz.ics 39th of the  project, 
a?d of t h e  Cevelc~xenc of gxomdvate r  resources i n  Somalia; A 



further analys i s  has now been completed azd Is presented in this 
report, E ~ c ~ u s ~  the figures developed i n  this report are, in 
some cases, considerably differe~t from those arrived at in the 
previous reports, and the aethodolagy used differs,  some 
co-ents are appropriate here. 

The ?ape analysis was ws:* * d e n  at the  time when there 
existed virtually no CGDP projec t  experience from which ta draw. 
It sets out an excellent metkoddogy  for  t h e  e ~ t i ~ a t i u n  of the 
casts 02 w e l l  c o n s t r ~ c t i o n .  The nodel is very detailed, with 
sufficient variables to a l l w d  it be used f o r  any p r ~ p ~ s e d  
drilling operation in S o m l i a ,  The methodology resulted in an 
analysis t h a t  c i o s e l y  predicted the actual cast of we31 
construction (Pape, 1982 F.45). 

The Brandon analysis estimated an average direct cost for 
basic well construction of 5 5 3 , E 0 0  {Brandon, 2.984, p.29). This 
appears deceptively close to the latest available figure of 
$54,030 for Bay rec'on drilling. However, the three analyses 
included significane variation i n  estimztes a f  the cost of 
surface casing, we31 casing, screen and diesel pump. Differing 
costs =or screen and casing reflect differing standards 
required, Expaxience deternines the appropriate standards for a &. pzr t icu la r  region. ~r.2 variations i n  t h e  estimates made a r e  as 
follows: 

Lates t  figures Erandan ~ n p e  -------------- *------ ------""--*--- " 
steel' P.V. C. S t e a l  S tee l  P - V - C .  

8'' Casing 49 4 3  7 6 7 5  18 
B s t  scweer, 2 5  57 104 8 4  3 7  
Surf. casing a5 -- 1 4 4  3.44 -- 
D i e s e l  p a n ~  $15,225 $20 ,0 i ! f J  $13,500 

7 ' ( s t e e l  supplied f ron  NairzSi, transported by road (+16% 
Erelqhtf P.V.C. supplied f r o x  C . S . A . ,  transported by container 
( i 2 5 $  freight), figures in Y.S.5 pez neter including freight 

The zest r e z e ~ t  estixates a r e  shown in sumary form in 
Tables 2 .  throxgh 2.4.4. Ths Frandon analysis cost of 
$ 5 3 , 5 5 0  does no t  include any allowacce f o r  capital equipment 
purchase, depreciation, o r  r e p a i r s  an-< maintenance. The most 
recent estimate of S f 4 ! C Z O  qxozad a b o v ~  fcs  operatians in the 
3ay region includes a re~listic cap i ta l  replacement charge, and 
an annual rspairs and maintecance charge for a i l  equipment, 
based on l3% of t h e  capitzl costs. 

The conszruction cost, LtincSud' 7- sunk capi ta l  costs3' ,  
arrived zt i n  t h e  Grandon a n z P y s i s  is of the  order  of $188,000, 
{Brandan, 1884, p.43). T ~ E  + ~ ~ L y s i s  presented i n  this report 
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arrives at an equivalent figure rznging from $83,970 f o r  the Bay 
region to $131 ,435  far the Central Range (Table 2 . 4 . 4 ) .  This 
major eifference re lates  to the treatment of capital costs, and 
deserves some explanation. 

e Brandon arialysis attempted to forecast t h e  cost  of 
continuing the Comprehensive Groundwater Development Project 
through to the end o f  the expected l i f e  of the m o s t  expensive 
equipment, the drilling rigs- Wherever possible, the cost of 
expatriates was excluded. Hawever, the analysis was unable to 
separate out the overhead capital costs associated with the 
element of t r a i n i n g  and supemision b u i l t  i n t o  the  projec t  by 
the  inclusion of expatriates. A s  an example, it is now fe l t  
that maintaining an inventory af 40  light vehicles, ox even 32, 
to support the operation of four drilling rigs would be somewhat 
excessive (Brandun,1984, p-13). Less vehicles are able to 
service a larger number of active drilling teams. 

In the l i g h t  of experience, the projected l i f e  of many of 
t h e  vehicles appears to have been a rather conservative 
estimate, c e r t a i n k y  for u p e r ~ t i o n s  in the Bay Region. 
Estimating the life of vehicles in Somalia can be a difficult 
exercise. On the one hand, the terrain, eopecialfy far those 
vehicles operating in the Central Range, is very rough, and the 
standard of driving and the level of naintena~ce is not of an 
optimum level. On the other hand, fazed w i t h  the difficulty of 
acquiring spare parts, Somali ingenui ty  keeps a large number of 
vehicles operating far longer khan m f g h r  be expected. 

W i t h  the establishment of t5e Planning U n i t ,  and the 
introduction of micro-computers, it was decided to create a new 
costing model. A t  the same time, it became increasingly obvious 
t h a t  USAID did not propose to coztinue funding the Groundwater 
project  i n  its existing form beyond the  c u r r e n t  extension 
period. In order to retain the benefits of continuity by 
keeping t'the pro jec tw operati~g as a unit, WDA proposed that the 
facilities be ~ s e d  f a r  an exploratory drilling program to cover 
the whole of Somalia. W i t h  this in mind, zhe ccs t ing model was 
designed to serve the brcader costing needs of WDA as well as 
being able to focus on the operations of t h e  Groundwater 
pro jec t  . 

Construction 

The well c o n s t r u c t i o n  m d e l  c o n s i s t s  of 26 tables, an6 is 
reproduced in fall in this report in sno versions. Appendix 
4.4.1 represents the cost of a prsduction drilling program in 
the Bay region, Appendix 4 - 4 2  represents the  cost of an 
exploratory drilling program in t h e  central aangelands. The 
difference I s  in the primary objective of the program: the Bay 
Region production drilling prograa inccrporates some aspect  of 



exploratorf drfl3ing, and the objectives QP the Central 
Rmgelands exploratory drilling progxan incllltdes the 
c~nstruction of pruductian wells, The different variables which 
axe assuned for the two programs are explained in detail below. 

The w2ole operatfan of constructing a well is assurnod, 141" 
costing purposes, to consist of six separate phases . These six 
phases are hydraga03egy, drilling, well logging, well testing, 
c i v i l  works construction, and pump installation, The m&al*s 
treatment of each phase is described in some detail below, The 
significance of each phase in terms o f  its contribution to the 
total costs is shown in Pigures 2 . 4 . 1  and 2 . 4 - 2  fox the 
construction of wells equipped with diesel pumps, and in Figures 
2.4 .3  and 2 * 4 * 4  far those equipped with hand pumps. 

The proportion o f  total costs far labour, materials, and 
transport and equfpaent, f o r  wells equipped with diesel pumps, 
is shown in figures 2 - 4 . 5  and 2 . 4 . 6  fox the two regions. Figure 
2 . 4 . 7  shows these tot91 costs split between direct c o s t s ,  
repairs ane nainte~ance charges, and capital recovery charges- 

The model conta ins  well over t w o  hundred variables, a l l  of 
which are interrelated. The benefiss o f  a computer model axe 
that it is dynamic, rather than  s ta t ic ,  and the  figures 
presented here should be viewed as the nost accurate avaifable 
at this t i n e .  Each of the Tab3es 1 throuqh 9 af Appendices 
4.4.1 and 4 . 4 . 2  is supported by a set of  notes. Many of the 
variables are  pib bedded i.kcbese notes. The nodel i s  set up 
zsing the Lotus ' SYMPHONY software package. 

4 Overall Variables Used In the  Model 

The model is largely self-expla~atory, and w i l l  not be 
described in extensive detai; here. A number of variables are, 
however, worthy of sone discussion. 

- 
4.1.1.1. Currency Sxckai-i~e ~ z r e  

An exchange rate of So.Sh.83, ecgial to USS1 has been used 
throughout. Three exc5ange rates are cur ren t ly  in use in 
S~ma19a. The naf f ic ia l  ratem of 61:f is used for all 
governzent-to-govexnnent transactions. A "comercial rateM of 
83;L is currently operaking, though the supply of funds at this 
rate is scarce. The *$narket rateH is f l oa t fng  ot approximately 
120:l. The local currency component is less than 4 %  of the 
total program cost, so t h i s  is not z c r i t i ca l  variable in the 
node> (Appendix 4 . 4 . 1 ,  Table 21). 



F 2 . 4  WELL COGUSTRUCTIQN COSTS 0illsl;si Pump - W Ragion 

Figure 2.4.2 WELL CONSTRUCTION COSTS D W l  Pump - Central R w  





kL% costs  of b p o r t e d  ecpipnext a  ater rials include 
freight eksrges to Saza"LEa. For the project ,  the bulk of this 
has been purchased under FTDC 5 y  VSAXD, a total 0 some 
$9,088,000 t3roughtxZ t h e  i i5e of the p e t .  Because the 
United Stazas govemaans carries its awn Lns~rance , nu insurance 
c3arge has been FnsZuded. T h e  ficpres quoted, therefore, are 
not nc . i . f .m ,  but "CXFU, cost iccfuding freight. 

4 .  J I X 1 3 .  Travel Time 

Xn estiaa:lzq the t i e  take= far  each stage of  well 
construction, same C Z z e  3as 5eez alioved f o r  t ravel  to and from 
the  s i t e .  A s  a qenerizl r u l e ,  one day has been allawed each way 
far work i s  the Bay Ragion,  azd two days each way f o r  work in 
the C e n t r a l  Range3ands. In a31 c z s e s ,  a day is assumed to be a 
working day ;  a nonth consists 0 5  25 working days; a week, s i x  
working days; 8nd fo r  the sake of zcnveaience, a year is assumed 
ta cansist GE 309 uarkizg days. 

Casts 

The node1 has beec designed zo assist WCA iz estimating the 
' * *  4 % -  cost ~f well d r z ~ ~ , ~ ~ ~  psaqrazs, r a t h e r  t k o n  f o r  determining the 

cost of an indivlduaL weLi. Za52e 2 1  OE the model is 
specificaLLy desigmC =a dea; uic3 the three-year project 
Subgeclng procsduxe rewired of X D A ,  [Appendix 4 . 4 . 1 ) .  Though 
:he zedel can be csed f o r  cos t ing  indiv idual  wells, the figures 
d e r l ~ * e d  w i l l  not be cs accurate because of the w a y  in which the 
%ode1 &eaLs vith casr izg t h e  use of vehicles and equipment. 

Al; ve2icle a n e  eq-2Lpmezt casts, incf~ding fuel, are 
calcalazed oz :he ~ E S ~ S  cf a dai3y use charge averaged over the 
expected Life and total  usage of tae *~ehicfe. In ctlculating 
the cost cf a program sgecificafly f o r  the Central Rangelands, 
for exanple, tke variaS9es cozcerned with average life . . expectancy azd k - ~ o x e t e r s  per year are different from those used 
in the Bzy Reqiox ;Xp~en5Fces 4.4 . :  and 4 . 4 . 2 ,  Table 9 ) .  
Because of z5.e rozg5 r e r r a i n  of t5e Cen~raf Range, vehic les  used 
%here are  expeczed to kzve z shcr te r  l i fe ,  and to coxtplete less 

" T - 7  ..h; kr~ometers during zkaz Life. ST* ter i t -~ ,  ,-.-s nethod LE felt to be 
aare acc:rate, az5, more i-pcrZazzLy, iz allows W3A to recover 
t3e realis3lc tar21 sce rz~fzg  cost of any program. 
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Figure 2.4.6 WELL CONSTRUCT10N COSTS Dimi Pump - Central Ran* 
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4 . 5 .  Direct, Indirect, and Sunk Capital Costs 

The Brandon analysis l s i d  considerable stress upon the 
difference between direct costs, indirect costs, and sunk 
capita l  costs.  Direct costs are those costs which are direc t ly  
attributable to the ianediate requirements cf constructing a 
given well * XndirecT costs are primarily the office averhead 
and management, stores and workshops costs including 
maintenance, and capital recovery costs, Sunk costs are capital  
ccrsts already incurred. This distinction was significant: when 
costing t h e  f~ture operation oY the Groundwater p ro j ec t ,  but it 
is felt to be less so %hen costing the on-going operations of 
WDA 

From an accounting standpoint, par t  of WDA's overall 
adainistrzlive costs  skould be charged ta the cost of 
constructing wells- KDA administration cansists a f  the 
Mogadishu, headquarters and the regional offices. However, t h i s  
can only be done if & t h e  operations of WDA, not only 
drilling, but reservoir builciing, urban water systems, and the 
operation and mainte~ance o f  existing facilities, are also  
costed in detail and divided betweeri direct costs and overhead. 
A t  present, tbir is not possible. Furthermore, much of the 
overhead is financed fro3 t he  Recurrent  Budget, whereas the 
direct operat ing cos:s are fizancet! as projects from t h e  
Cevelupment Budget, This means t h a t  WDA9s werhead costs are 
"guaranteed*@, and pro jec t  budgeting need only account for any 
aaditional overhead costs. L'n t i l  a nore comprehensive budgetary 
procedures syszez is I n  piace, the present casting model, which 
excludes avesbead c~sts, is most u s e f ~ f  to WPA, 

Within t3e context of WDA implementing a nuxber of donor 
funded p m j e c t s ,  each bxingkng in new equipment, the overall 
concepz of scnk costs has questionable value. After completi~n 
cf the Gr~undwater  Project ,  five year old Xngersoll-Ra~d TH60 
rigs will be operaring beside cable- tool  rigs which are, in same 
cases, twenty-five years old, No system of depreciation can be 
completely realistic because the choice of rig to be used at a 
particzlar location will depend as much on logistics and 
cvailabiLity as on drilling technology and lithology. The zest 
of a rig can be **sunkN bezazse it is old,  or because it has been 
paid f o r  by a donor, 

w uniform costing system has Sean chosen which attempts to 
recover the  evertual rapiacezent cost necessary to maintain 
K D A g s  inventory cf drilling e c r ; l p ~ e n t .  Tae same philosophy has 
been applied to a i l  vehicles and equipnent. Thus, in any year, 
various sums will be allowed in HDAis many individual budgets 
 fa^, sw:, replacenezt o f  light vehicles. By aggregating these, 
WDA shsu9d be abre to purchase a number o f  light vehicles each 
year to naintaia its invenzcry. A full description of the 



methodalogy is given  i n  a aanual of reconmended budgetary 
procedures for HDA. 

Given t h e  camplexity inposed zpan %DA of implementing a 
nuaber of projects f ~ n t i e d  from different sources, and t h e  
concomitant accounting a ~ d  costizg syslens imposed by each of 
tha t ,  NilA must, strive ncnetAaPess to opsrate as a comprehensive 
whole. Insfsting upon a standard costing systen will be one way 
ts achieve t h i s  objective. 

The values used as labour ccst variables i n  the versions of 
the node1 in Appendices 4 . 4 . 1  and G , 4 . 2  are not those currently 
in ase within WDA, The salary and per diem levels shown are in 
line w i t h  those paid to employees working w i t h i n  the Groundwater 
Profect, which are considerably higher.  For example, the  salary 
and per diem r a t e s  for a Chief Driller within WDR are  Sh.920 per 
month znd Sh.12 per day respectively. The equivalent figures 
used in rhe madel are Sh.2851 per month and Sh.100 per  day 
respectively. The figures used in the model are thought to be a 
more real is t ic  estizzte of the rates which need to be paid to 
a t t r ac t  the quality of staff required, In terns of the  total 
cost of well construction, rhese costs ~ s e  not of major 
significance* As shown i n  Figures 2.4.5 and 2,4,6, labour costs 
constitute less  than 3 %  of the t ~ t a l  cansbruct ion  cost. 

The first s a g e  of veil c ~ n s ~ r ~ c t l o >  in t h e  coating model, 
**HydrugeO1ogytl shu~Ld no: be coxfused xith " S i t e  Selectiong*. 
Unlike previous azalyses, t h e  s~cioiogical aspects of s i te  
selection have been o m i t t e d .  I n  reality, it has bee3 found that 
WDA does not  c a r r y  out this Eunc t iox ,  and does :ot appear to be 
Likely to h a v e  t h e  fccili~ies to do so i n  t h e  foreseeable 
f u t u r e  . Often ,  the process is somewhat political, but the 
distinction b e t i e e n  ioczl p l i t i c s  and sociology is ill defi~ed. 
In this respect, t h e  psocess reqxires aE impor tan t  contribution 
fson the WDA regi~nal office, bxt as such it is considered to be 
pzr t  of that overhead. Any acfcal socio:ogical work carried out 
as past of site selection is qeceraliy undertaken by the agency 
for w h c m  WDA is constructing the well. In t h e  case of t h e  
Groundwater Pro jec t ,  Zh4s has been the  Central Rangelands 
Deveiopnent Project and the Bay 2 e g i o ~  Agricultural Development 
3rcj ec%. Site selection for  XZW, therefore, is purely a 
technical process, concerned w i t h  selecting the best site from 
available hydrogeolagical dats. 

Any soclo-econo~ic: work uzdertaken by NDk through the 
planning U n i t  skauld be vieved for t he  sosent as research, and 
r i o t  as a routine funct im of veil canscmction. Again, t h i s  



farms p a r t  of the broad overhezd c ~ s t  of WDA administration. 

The ma&el assumes three visits to the site by the 
hydrogealogfst and assistant (Appendices 4 . 4 . 9  znd 4 . 4 . 2 ,  Table 

The purpose of the  first v i s i t  is site selection, the 
second v i s i t  occurs during cirilLizg, and the third v i s i t  is f u r  
aquifer test irg.  Scme time is allowed at the office fo r  
analysis and reportisg. The difference in c o s t  between the two 
versions represents t h e  difference in c i n e  allowed for  travel to 
the s i t e .  The total times est imated fo r  the hydrageological 
work in the Bay Segion and the Central Range are  15 and 24 days 
respectively. 

4-1-3. Drilling 

As ran be seen from Figures 2 . 4 . ;  and 2.4.2, the actual 
drilling phase. af weif c o n s t r u c t i o n  is the most significant. 
These figvres exclude WDA overhead costs  k t  include direct 
costs, capital recovery, anc? aaintenance charges. Drilling 
accounts f o r  a l m s ?  50% of the total cast of a well equipped 
with a d i e s e l  puzp in t h e  Bay Region ,  and f o r  over 63% in tke 
Central Range. From Fiqures 2 . 4 . 3  and 2 . 4 , 4  the percentages 
rise to 808 and 66% respectively f o r  wells equipped w i t h  a 
bandpump. 

The average depth of a borehole in the Bay Region program 
is taken as 12031 [Appendix 4 , 4 . 1 ,  Table 2 ) .  For the Central 
Eange program, 150m is assuaed (Appendix 4 . 4 . 2 ,  Table 2 ) .  In 
both cases a 5n sur face  casing is assumed, an average of 16n of 
steel screen is used, acd the remainder of t h e  hole is l ined  
with s o l i d  steel casing. The nodel does net  automatically 
relate the depth to the time taken to drill the  well. Drilling 
time is dependent upon a number of other variables. 

Based on pro jecx  experience, a drilling crew in the Bay 
Zegiun has been employed on each production borehole f o r  an 
average of 35 days, and on each exploratory borehole f o r  23 days 
(Table 2 . 0 1 5 ) .  Tn t h e  Central Range, the corresponding figures 
are 57 days and 38 days (Table 2 . 4 . 6 ) .  On average, an 
exploratory wall takes two t k i r d s  the time of a production well. 
  he model bases t h e  cost fo r  IzSuux, and, more signficantly, fo r  
running coscs, capi ta l  replacement, and spares and maintenance 
f o r  all equipment and vehicles, on this nu~,ker of days. This 
r u l e  is only varied fox calcula%kng the f u e l  costa of the drill 
rig, 
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I n  bath project areas, z t o t a l  of 15 days of full time rig 
use is assumed fay- praduetf~n wells, and 2.9 days Ear exploratory 
walls, This ope:ation Includes sstti~g the surface casing, 
drilling an 8" h i ~ f e ,  seasing the Sola, sagzing the screeE aad 
casing, and dsuel+npixg t h e  h o l ~ ,  The times assumed are the same 
in each region de~;pi+a %he depth in the C e n t r a l  Range being, on 
average, 30n qreatsr .  The c o x i s t e n t  hardness of the limestone 
e n c a ~ n t e r e d  in t h e  Bay Region compensates f o r  the w i d e r  variety 
of 1Fthulogies i~ncanfitizred i n  the Central Range. As is 
consistent throughaut t h e  ~zodef, total travel t i m e  allowed is 2 
days in the Bzy 3cgion z ~ d  4 days ia the Centr~L Bange. 

T3e  tors: t i m e  taken ta dri31 the borehale, ;ass zbe travel 
time arid the actuzf Criliing t ine reprssefits the l@downtimem. 
This  is conputed in the figures shovn below. 

P r ~ d u c . t i c 2  Mcl is Exploratory Sells 
Bay Regt C e n t r a l  Range say Keg. Central Bange 

Tala1 days 
allowed: 35 57 

less t r a v e l  
tinr.~ : 2 4 

Days at site: 33 53  
Days driX3ing 15 15 

-------------a"----- - CI Downcine : AG 3 8  
-----------------dm 

55% 72% 

The reasons fcr this high figure of downtixce are discussed 
elsewhere in the report ,  Sut are  zainly due to mechanical 
breakdowns, f u e l  s h ~ r t a q ~ z s ,  and logistical pr~blems, The 
greater Ggwntfza experienced in t h e  Central Range operations is 
a rsf%eeticn 0% the increased distance to the site necessary to 
provide e i t h e r  fue l  o r  repairs. 

A fu r the r  difference in t h e  c ~ s t  of operating in the two 
regions is in the amczct of casing lost in e x p l o r a t o r y  
borehoies. In t k e  Bay Region, t h i s  averages 3Cm fo r  each 

-y-r=rdix 4.4.1, "able 3 3 borceEloLe ! A ~ - ~ ~ ~ ~  IF the C e n t r a l  Range the 
average is 10Gm f h p e n d i x  6.4.2, Table 3 ) .  In the hard 
limestone 05 t h e  Bay 3egion, the success of a borehole can be 
brozd ly  determined before czsing Is installed. In the Central 
Range, however, it is more o f t e n  necessary to seal off the upper 
par", of the hole fro3 s a l i n e  wazer iz order to deternine whether 
potable water is fouzd at g r e a t e r  depths. 

The greater dis tances  involved i r i  operat ing in the Central 
Range increases the nu~"&er of vehicles required as well as the 



cost of running t h e m ,  Without additional facilities, a d r i l l  
rig has a storage capacity of 756 liters of fuel. A t  an assumed 
rate of consumptian of 300 liters per day while dri l l . ing (50 
l i k e r s  per hour fur 6 hours) ,  this las t s  snfy two and a half 
days. In the Bay Region,  where distances  are nut  sa great and 
where road conditions are generally better, one fue l  t ruck can 
service three rigs, In the Central Range, one fuel truck is 
req~ired for each rig. 

The same rationale appzies to the fact t h a t  while one water 
truck is required for  each rig in the Bay Region, t w o  are needed 
for each r ig  in the C e n t r a l  Range, One of these two is based at 
the site and used as a stationary starage f ac i l i t y ,  necessary 
because the distance to the nearest water supply may be as far 
as seventy-Eivs kilometers. 

The equivalent of cne heavy truck is required f o r  each rig 
operating in the Bay Region. This represents one knuckle-crane 
truck and one flat-bed truck, each shared between two rigs, In 
the Central Range the knuckle-crane t r u c k  is required to be on 
si te  far the whole time. In most circumstances in the Central 
Ra1':ge n flat-bed truck, which is only used to deliver ampplies, 
could still be shared between two rigs, 

As demonstrated in the BranAon analys i s ,  one obviaus 
conclusian fron the above data is that t h e  rate of drilling is 
of paramount iaportance. The Groundwater Project has achieved 
an overall averzge of 36 working days at each rotary r ig  
borehole [ap~zaximately 100 borehales in 4 years by 3 rigs). 
Not infrequent ly ,  however, the drilling crews have completed 
their task at the site and moved on within 10 days-  The 
vzriance about this mean is obviously high. It is not at a11 
unusual fa r  WDB drilling crews noh u~>rking an the project to 
spend s i x  m o n t h s  or even a f-ll year at one site. In some 
cases, t h i s  may be the r s a u l t  of the slow rate of drilling of 
the older cable t a s P  r i g s ;  it can more of t en  be a t t r i b u t e d  to 
mechanical breakdown or  lack of supplies, particularly f u e l .  

In very simple terms, a r ig  costing $400,000, with an 
expec ted  l i f e  of 10 years, drilling 8 boreholes each year, 
shouzd charge $5,000 f a r  each borehole f o r  capital recovery 
costs. The same r i g  drilling one borehoie every s i x  months w i l l  
need to charge $20,000 f o r  each borehole. The answer to this 
difficult cost ing question l ies  not in desig~ing a costing 
system to deal with it, but in maintaining z high drilling rate ,  
Economies on equipm~gt maintenance and supplies of fuel are, fn 
fact, false ecsnoaies. 

In a separate calculation, reproduced in Table 2 . 4 . 7 ,  the 
cost of an idle drilling team operating a production drilling 
program i n  the Bay Region has been calculat-ed at $365 per day. 
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This kind of calculation is often rcnsi.dered to be too 
theoretical because the major po r t i on  of this cost is made up of 
capital zepiaceaent, spares ,  and maintenance charges, fo r  which 
no cash is required at the t ine .  However, referring back to the 
discussion in Section 4.1.1.5 above, not recognising t h i s  cast 
waufd caase WRA to fall short on its annual program of vehicle 
and equipment replacement and maintenance. 

A s  shown in Table 2 . 4 . 0 ,  from the recent experience of the  
project, the following drilling success rates are assumed:- 

Bay Region Central Range 
T o t a l  Nunbex of Boreholes 30 30 
Exploratory wells 32 40% 5 5 0% 
Wells with h a ~ d  pump 2 7% 1 10% 
Sells with diesel puzp 15 53% 4 40% 

Well t e s t ing  is considered in the node1 to be a separate 
operation from pump installatiox (Appendices 4 . 4 . 1 ,  and 4 . 4 , 2 . ,  
Table 4 j ,  In the experience of the Groundwater Project, 
hawever, these operations were of t en  carriel out during one 
v i s i t  by the pump crew. This practice arose because the  project 
was supplied with one s ize  of diesel pump, and the decision to 
install a diesel  or hanr2 operated pump was made during 
development. Eight days and t e n  days are assumed for testing 
each borehale in the Bay Region and Central Range respectively, 
of which two days  and four  days respectively are allowed f o r  
travel. 

Though n o t  a siqnfficant p a r t  o f  the tt;atal cost of well 
constriction, the cost of we31 logging proves difficult to 
estimate.  The prabfem is one of l og i s t i c s ,  Though the actual 
t i n e  required to carry out the work is quite short, generally 
less than one d a y ,  the =peration must be carried out immediately 
upon completion of drilling, and b e f o ~ e  installation of the 
screen and czsing, Because this stage of the operation is not 
precisely predictable, and bearing in mind the coat of idle t i m e  
for  a drilling team, t h e  logging vehic le  inevitably spends some 
time waiting on t h e  drilling operation. Five and seven days 
respectively for each borehsie in the Bay Region and Central 
Rznge is allowed in the model (Appendices 4 . 4 . 1 .  and 4 . 4 . 2 ,  
Table 5 ) .  Utilizing these figures f o r  a program of drilling 
such as t h a t  shown fo r  1986 at Appendices 4 . 4 . 1  and 4 , 4 , 2 ,  Table 
21, the fallowing usage is inplied for  t h e  logging vehicle 
(Appendices 4.4-1 end 4 . 4 . 2 ,  Table 23). 



Bay Regio3 CenlraZ Range Total 
N W e s  of rigs 3 1.5 4 , 5 
Wells with diesel p u p  16 4 2 0  
Wells with hand pun? 2 3. 3 
Explaratary wells L2 5 17 
B of year lagging 
vehicle rsquired 50% 2 3 %  ?3% 

Xn a larger program, t3is  may be realistic. A logging 
vehicle! operating in the Bay Region is assumed to last for five 
years and one operaZincj An the Ccnlraf  Range is assumed to last 
f o r  aaly @kme years  [Appendices 4.4.1 and 4 . 4 . 2 ,  Table 9 ) .  
These nay prove to be cansen-a25ivs estimates. 

The t y p e  sf c i v i l  works constructed By the project is 
discussed in Sections 2 . 6  and 3.6. A f t e r  July 1984, the 
canstmetion of civil works at Groundwater Project r i t e s  became 
ma responsibility cf the Bay Region Acjricultural Development 
Project and the Central Rangelands Sevelopnent Project, 
Dependin9 upon the design and facilities provided, the cost of 
civil  works can exceed $40,000 per site,  as quoted to BRADP in 
response to a recent tender advertisement, and may be as 9igh as 
$100,000, 9s installed by GTZ In t h e  Cent ra l  Rangelands. 

The figures intruded in the model represent the cost of  the 
less a-itiaus facility built by WDA and constructed from 
locally available materials (Appendices Q , 4 , 1  and 4 . 4 . 2 ,  Table 
6). It consists 0 5  a water storage tank, two or three troughs, 
and a Sank af taps. 

A pump crew of five is assued to require a total of 5 days 
to install a diesel punp ax3 4 days =o install a hand pump in 
the Bay Region (Appendix 4 . 4 . 1 ,  Tables 7 and 8 ) -  In the Central  
Range these times are extended by two days to allow for extra 
travel. 

The pumps installed by the project were Honelift  with 
Lister diese l  engines, and Mono hand pumps. The complete diesel 
assembly costs approximately $14,500, and the  handpump cast 
$ 3 , 6 0 0 .  Ordered in sufficient numbers to f i l l  containers sent 
from the Cni ted  States,  the additional cost of overland and sea 
freight is approximately 5 % .  

4 - 1 . 8 .  Well Completion Time 

Fron the  assumptions used in t3e  versions of the  madel in 



Appendices 4 , 4 , 1  azd 4 . 4 . 2  i", is possible to ~ o n s t r u c t  a2 
estinate o f  the t h e  taken to co~g:ete m e  pr~cbaztion well. The 
ass~mptions are t h a t  noma1 breakdawn problems remain t h e  same, 
bgt t ha t  e logistics of havixg one operation follow 
immediately when the previous is coxpleted are  satisfied. 
Travel time between each operation i s  tkerefore excluded. This 
is shown in Tabie 2 . 4 - 5 .  below- No time i s  included for 
logging since this t a k e s  place during the drilling phase. For 
the sane reasons, t h e  tota3 t h e  t a k e 3  by the hydrogeolooists is 
reduced,. 

A n  additianal set ef estimates I s  included in the table 
showing the lacptinumq+ tine t3 complete a well equipped with a 
diesel pump i~ Ihe Bay Regio2- Fcr this, it is assumed that nu 
downtime occurs, t h a t  c iv i l  works can be cozpleted in less tine, 
and that pump installation can 5e carried out at the same time 
as the civil trorks a re  being hiit. These figures are offered 
as a realistic estimate of the tize required f o r  an intensive 
proqran or an emergency s i t ~ a t i o n .  

Table Z , d - $  N e t  Time Fake3 tc Co~pLete Production Wells 

8ay Region Central Range Opt inum 
Diesel Hand Diesel Hand Diesel 

S i t e  seleccfm 
Drilling 
L o ~ g i n g  
Well Testizg 
C i v i l  W Q ~ ~ S  
Pdmp Xnstallatio~ 

Actual drillinq is the aost  cos t l y  ?base af well 
constrcction, and t h e  =os: sigzificant cos t  savings can be 
acaieved by T h e  recuc t io r .  o r  elininafion of lowntime. Holding 
all other varlabies cons tan t ,  t k e  increase i n  the total cost of 
c m s t r u c t i n g  a weii equipped w i t h  a diesel pump, against an 
increase in the number of bays t h e  rig is on-s i te ,  from a 
possible siniic~m of 15 to an excessive 90, is shown in Figure 
2 . 4 - 8  fox  the 3ay Region, azd Figure 2 . 4 . 9  f o r  the C e n t r a l  
Range. Between these d l f f e r e ~ c e s ,  t h e  t o t a l  cost is 
aggraxinately doubled, 

4 . 2 .  Well Operatien and Mai~tenence 

Based on the cozputerized madel f o r  estixatinq the cast of 
w e l l  cons t r l l c thc ,  a slzilar zodel has been set up for  
deter ' in ing  the azzual czerating costs of yells in Somalia, Two 
versions of t he  eats are presenred, Oze version represents the 
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costs applicabre to a3 area sxzk as t h e  Say Region, ~ h e ~ e  a 
relatively L a m -  .# - m . t ~ & e r  I o?: w e y ?  ,,s have Seen constructed 
relatively close together a$:d accessibPe over good roads, These 
costs are shown in sIzmzrl- Ec,m i n  Table P * 4 . ? ,  and in detailed 
fom In Appendix 4 . 4 . 3 .  :he other  version represe~ts the costs  
applicable to aE area scch as the Central Range, where a few 
wells are spread o ~ t  aver r vagc area, end are accessible aver 
extre~ely soor roads, These costs are s5own in sumary form in 
?able 2-4-93, and i n  detailed f u n  In Appendix 4 , 4 . 4 ,  

Three eleaents zake G; the a~zs21 operat ing costs of walls. 
In the Bay Region, h e  direcr cost of operating the  pump 
canstitutes 5 7 %  of Ebe total; rox:ine maintenance constitutes 
afmast 8 % ;  and major averhauls constitute alaost 35% (Figure 
2+4.10)* The proportions are ngt sig~ificantly different for  
the Cezcral Ranqa, though the actual casts are higher (Figure 
2*4-11). 

In the follovizg disc~ssion, t h e  overall assximptions are 
explained first, foLloxed by a detailed explanation sf the 
assuaptions made fo r  e ~ c k  o f  the three elenents costed. 
fonbining t constructioz costs, operation and maintenance 
costs, an8 revenues coilecZed, esza3lks3es the amortization 
potential, wkicb is discussed iz Sec t i on  4 - 3 .  

The variables znd asszspcions used i n  this analyqis are 
basically t h e  same as in t k e  well construction costing model, 
2nd are *isczssed i n  S e c t i o n  4 . 2 . ; .  T h e  assuziptions concerning 
ve2iclc costs azd l i f e  expectancy $re as sec out in Table 9 of 
Appe3dlces 4 . 4 . 1  and 4 . 4 . 2 .  

The same wage  r a t e s  as iz t h e  yell zonstrcct ian costing 
nods;, w k i c h  are  sig2ifican:ly bigher than chose currently paid 
to W3A s k a f f  w h o  are  zct enployed cn =he Groxndwater  Project, 
kave been used f c r  all staff except g z ~ p  attendants. Using 
ac tua l  w-" 40 sa la ry  ra tes  x e d ~ c e s  %he t o t a l  cost of annual 
operatic: and naintezexe  f o r  o x  ciiesei-equipped well in the 
3ay Region by So.Sk.2400 (YSS33) .  This reFresents 1% of tAe 
:oral ann l~a l  cost, and Is z3t, t ke re fo re ,  significant. 

The naintenazce sched~les assuzed are ix line with those 
rec~xnended in the well mai~tenance ~anuals produced by the 
Fro j ect . 
4 . 2 . 2 .  Opesating Costs. 

Dperatizg C C S ~ S  f ~ r  a weL1 equl.p_=sd xith a diesel. puap are 
considered to consist of rke wzges ?aid ro t k e  pump aztendant 
and assistazt, t k e  cosz of fue: used by t h e  puap, and the cost 
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Figure 2.4,10 ANNUAL OPERATING GUSTS Qi-l f quippad Well - Bay Ragion 

Operating (58.2%) 

Figum 2.4.1 f ANNUAL OPERAilON COSTS Diesel Equipped Well - h u a l  Range 



of derivering t h z t  fuel .  Xo equivalent costs are associated 
with a well equipped with a 3and pump. 

The mast significant e:exsnt of t h i s  total is t h e  cost of 
f u e l  used for punping, being a?proximateXy 7 5 %  and 60% of the 
total in the Bay Region and C e n t r a l  Range respectively. The 
average annual fuel cost for each wcLZ s i t e  of $1,322 is based 
upon consumption of 3,396 i i r e x s  at a c u r r e n t  cost of USS0.39 
p e r  1 iter, 

Accurate data on f ~ e i  s~pplied tc well s i tes  is scarce. 
Appendix 4.4.5 shows the reported value of f u e l  delivered to 
pre-project weli sires in t he  Bay Region dur ing  1984.  The 
figures available are f o r  the three months of the J i l a a l  dry 
season, January to Karch, am3 f o r  t h e  whole year, 1984. Though 
the number 02 cases in Ikis saaple i s  n o t  sufficient to allow 
f i r m  conclusions to be drawn. a l i n e a r  regression suggests that 
these are r e l i a b l e  figures. It is assumed that for the three 
months of the Z i l a a l  season the puzps are operated every day for 
90 days. Based upon the fuel  consunption for a full year , it 
can be assued t % a t  che pumps are operated, on average, fo r  
eight months of each year. 

The f u e l  consumption rate of a diesel pump is obtained from 
the following Eom.ula (?ape, 1982, p. 19) :- 

C = 0.002635 x D x V x P, 
%here: 
C = Operating costs - to be determined f o r  1 hour of operation 
D = Depth of we31 - ~ssumed to be 90 n. 
V = Volume of wzter req- ired - known - 12 cm/haur 
P = Pxice of diesel f$/ltr) $0.39 

Therefore cost = S C .  69 p e r  hour, 
representing 1*77 l i t r e s  of fuel per hour. 

From Appendix 4 . 2 . 5 ,  t h e  average for t h e  three months 
supply, Sh.9,364, c o s t h g  at :haz time approximately Sh.8 per 
lirer, represents l.172 l i ters.  If t h e  puxp is used every day 
f o r  90 days, t - ~ l s  represents 3 3  liters per day. At 1.77 liters 
per kour, %his neans the p~:mp is used far  8 hours  each day. 
There appears to be corsiderabfe variation about t h i s  nean. 
B o w e v e r ,  the datz is ccnsidexed reliable enough fo r  program 
costing purposes. 

F s e l  is assuaed to be delivered by ?<3A i n  200 liter drums. 
12 bo th  regions, it is assu~ed t h a t  f u e l  deliveries w i l l  be made 
to each s i t e  every ncnrh Zccr eight ~ m t h s  of t h e  year. In t he  
azy Region, i= is assured that a trxck can nake deliveries to 



three well sites in ane day.  3n the Central Range, however, the 
truck is assumed to be able to make only one delivery each day 
an average, and the driver and assistant are paid per diems. 

Actual WDA wage rates for the pump operator and assistant 
are asswed, rather than the higher rates paid to Preject staff .  
This apparent inconsistency reflects the nature a f  the work 
involved fn pump operation. Though technically employees sf 
WDA, these staff are usually from the local cormnunity. Their 
duties are carried ou t  in consultation with the community, and 
their positions are as much soc ia l  as c f f i c i a l .  

4-2.3. Routine Maintenance 

For a diesel-driven pun?, the operations and maintenance 
manual prescribes levels o f  routine maintenance to be carried 
out after every 2 5 0  as,d 1,000 houks of operation, Certain of 
t.ese duties can be undertaken by trained pump operators. In 
the dry season, 2 5 0  hours represents one month o f  operation, but 
it i s  realistically assuned that WDA does not at present have 
the resources necessary to v i s i t  each site each month far eight 
months of the year. An average year of operation computes to a 
total of 1,920 hours, Allowing for  emergency v i s i t s  in the case 
of breakdown, an average of  four v i s i t s  to each site during the 
course of the year is assumed for a d i e s e l  pump, Two v i s i t s  
each year are reqiired f o r  routine maintenance of a 
hand-operated punp. 

A two-man maintenance c r e w  travelling in a light t r u c k  are 
csnsidered capable of ca r ry inq  out this work. With the payment 
of per diems, they are assumed to be able to service three sites 
ir the Bay Region each day, and one site each day in the Central 
Range. 

The annual cost of spare p a r t s  required for routine 
maintenance and emergency repairs is estimated to be 1% of the 
ar ig ina i  cost of the complete pump assercbly. For a p u p  
equipped wi th  a diesel engine, the figure of $152 approximately 
represents the relacesent of fue l ,  air, and oil filters, and an 
o i l  change, four times ezch year. Given the sandy conditions at 
mast sites, this frequency is reccmended. 

4 - 2 - 4 .  Major Overhaul 

A major overhaul of t h e  borehole, pump, and where 
applicable, diesel engine, is considered to be necessary every 
three years. A fully equipped pump crew is required to conduct 
this work which invoives xeaoval of the pump from the borehole, 
As discussed elsewhere in this report, considerable potential  
exists for  the rehabilitation of wells by the removal of 
encrustation on the screen and casing. Fox this work the drill 



rig and crew woulcl. be req.~ired. Because this is not c d r r e n t l y  
done by WDA, the cost is not included in this model. 

The m a j o r  overkaul of a diesel-equipped well is assumed to 
require a total af eight days in the Bay Region, and ten days in 
the Central Range. The difference is a reflection of the travel 
time re- f red * The major overhaul of a w e 1 1  equipped with a 
hand pump is assuzed ta require four  and six days respectively 
f o r  the t w o  regions, including travel t i m e ,  

The estimate oE the c @ s l  sf materials and spare parts  
required %or this work i s  assumed to be LO% of the orfcjinaf cost 
of the pump assenbly, approximately US$1,500 in the case of a 
diesel pump. This is based on the  replacement cost  of the 
fallowi..g major parts,  which are  expected ta be considerably 
worn after a l ~ o r r  s i x  thousand hours of operation: 

D i e s e l  engine  - valves and guides ,  bearings, in jec tc r rs ,  r i n g s  - 
$600 
Gear head - drive s h a z t s ,  sleeves, s p i r a l  gezrs, bearings - 

5700  

4 . 3 .  Anortization of T o t a l  Veil Costs and Revenues. 

T h i s  section of the r e p o r t  draws upon the c o s t i n g  models 
discussed in the p r e v i u ~ s  t w o  sections 2nd presents estimates of 
the *Net Present ValueM (NPV] of well construction in Somalia. 
From t h i s  datz, discussion of the selling price of water 
full?ws, w i t h  a view to determining the extent to which the 
revenue fron wells can offset the initial ~onstruction costs and 
the on-going operation and nzintenance costs. The  section 
begins w i t h  a f u r t h e r  explanation of the xiethodology used, and 
the significance sf using certain c o s t  Eigures in the ~ ~ d e l .  
This is an expansion of t h e  tcp ic  b r i e f l y  mentioned in Sec t ion  
3 . 0 ,  the Ese and i n t e rp re ta t i cn  95 different methods of project  
appraisal. 

Tbe main pLr%?.-az of ~ r o j e c t  appraise1 is to d e t e r m i n e  the 
profitability of a project.  The extent to which the re turns  
fro= the project pay Sack the ~ r i g i x 1  i:~vestment determines the  
internal rate of re tu rn ,  upon xkich the wisdom of investing in 
t he  project,  or the eva2;stkcm of its eventual outcome, is 
n a h f  y judged. 4s previously n~ntioned, such an appzaisal can 
be aade from three sepzrate v i e w p i n t s .  

X financial, or c o ~ ~ e r c i a l ,  appraisal views the project as 
if it were the undertaking of 8 private company, concerned only 
with the cash profit on i~vestment, 

view 
econczic appraisal, by some 
the c a ~ n t r y * ~  econcay zs a 

definitions, assumes 
whole. Investment in 

the 
the 



project in this sense represents the value o f  the country's 
resources employed in the project.  Interaal taxes ax3 tharefore 
excluded. The *rue cost, or: qCshadow price9*, 0,' lal,our to a 
country w i t h  high unenplopent  might be close lo zero. 
Secondary costs or benefits, wspin-offsH: which would not be the 
concern of a private company, but which night  significantly 
affect  the national economy, must be evaluated and included in 
an econo~ic appraisal. 

A socio-ecanomic appraisal Builds upon the rationale of the 
economic apprafszl, but also attenpts to determine the extent to 
which the prsject achieves certain tFsocialH goals of the 
government. The glvalueM of these factors  is then built into the 
agpraisal. Examples of such social goals might be t h e  
government's dete~rminat ion t~ value be~efits distributed widely 
to the poor mare highly than profits which accrue to the f e w  who 
are already wealthy; perhaps conversely, a government priority 
xight he on the generation of savings ra ther  than  consumption 
expenditure; or a national self-sufficiency in an i n d u s t r y  might 
be considered more important than the economic profitability of 
that indus t ry .  Assigning values, or tfweightsw, to these 
factors, is difficult and controvexsia2. The view is often 
expressed that these factors should be kept out of the 
calculations and l e f t  to the political decision-makers, The 
consultants have taken that view in presenting this report ,  and 
no arternpt is made to cdjust the figures to arrive at a 
soeio-economic appraisal. 

The inherent problem of appraising a groundwater 
develop~ent project  lies in assigning monetary values to the 
benefits. In a project  providing water s o l e l y  f o r  irrigation 
the benefits would take the f a m  of increased produetian on t he  
irrigated land, and could be valued. The water provided from 
wells const ructed  dur ing  t h e  CGD2, however, prozuce a number of 
benefits, many of which are  not readily quantifiable. These are 
discussed m o r e  f u l l y  in Section 5 . 0 ,  but include the following:- 

Improved health from cleaner water 
Xore ti=@ available Ecr leisure or economic act iv i t i es  
from less time taken to f e t ch  water 
Increased economic activities from t h e  ability to keep 
larger number o f  livestock 
Increased accessibility to pasture during dry  season 
Reduced or eliminated need to move household during dry 
5 8 d S O r r  
Actual saving of l i f e  - both of people and livestock - 
during periods of acute drought 
Increased ability of the government to provide social 
services, such zs scb0o3s and c l i n i c s ,  as a result of 
nomadic csnxunities settling pemanent ly  around well sites 

Other benefits are n3 docbt produced by t h e  constructlsn of 



w e l l s ,  as axe t h e  da~gers  of 8*disbenefitsu,  the negative 
effects, The most obvious of these in Somalia is the 
possibility a£ overgrazing the  pasture around the well site. 

All of these benefits and disbenefits prove difficult, if 
n o t  impassible, to 6-?a?-xate in monetary terms. Project 
appraisal, in the sense nf determining the nprofitabiLity'r of 
the investment, i s  not a meaningful exercise. Instead, this 
report presents an astimale of the economic cost per unit of 
water produced over t he  l i f e  of the investment. when data is 
available, this should be compared with the cost of providing 
w a t e r  from other sources, such as uars, ballehs and burkeds, as 
an aid to policy-aakers in determining the most economic methads 
of providing water in Somalia. 

4.3.1, FixancfaL and Economic Appraisal 

The analysis of costs presented in this repczt reprssents 
those faced by a donor agency implementing a groundWaater project 
in Somzilia. Because t he  major part of these costs are for 
imported materials and equipment, the difference in cost faced 
by a private company w i l l  mainly concern import d u t i e s  imposed 
by the Somali government. in this respect, the analysis 
approwihates to n t r u e  economic analysis. The cost of imported 
materials and e~iprnest  represents the world price, e x c e p t ,  as 
mentioned in Section 4.1.1.2, that the prices include freight 
costs to Somalia, but not insurance.  A n u d e r  of ather items, 
n c t  significant in terms o f  the t o t a l  cost, night  be interpreted 
differently far the purposes o f  f i n a n c i a l ,  economic or 
socfo-economic analysis. These a l t e r n a t i v e ,  or **shadowgv, prices 
are disczssed in t h e  fallowing sections. 

Labour costs 

A s  dfscussed at ~sction 1 . 6 ,  h e  wage rates used in 
this report represent those which would realistically be needed 
to operate a qroundwater program in Somalia, The economic cost, 
or shadow price of labour, however, is arguably different. If 
the shadaw price of Labour is taken ta be the "opportunity 
costn, t h a t  is, the cost  to an alternative sector of the economy 
deprived of that labour,  then thr shadow price of unskilled 
labour i s  considerably lower than the market price in a cauntry 
where unemploynent, or underemployment, is high. 
Underemployment is represented by the f a c t  t h a t ,  f ~ r  the  
~ogadishu area, salaried emplotpent accounts for  only one 
quarter or one fifth of average household expenditure. A large, 
bu t  unknown, portion of the rei~aindew undoubtedly derives from 
remittances from Somali nationals working overseas, mainly in 
Saudi Arabia. In the case of unskiifrd labour, t h e  shadaw price 
could be said to be close to zero. For  skilled labour, however, 
the opportunity cost might well be the cost to the economy sf 



preventing t h a t  labour from working overseas and earning foreign 
exchange, which would be considerably higher than the market 
rate used here. 

At must well sites, significant tcntributions were made by 
the comaunity in the construct ion o f  the well. This consisted 
of food ~ ~ p p l i e d  to the  drilling and civil works crews, and 
village labour and materials provided during site preparation 
and construction. The value of these inputs should be included 
in a t ~ e  economic appraisal, but have not been included here. 
These issues are discussed more fully in Sect ion  2 . 5  and 3.0. 

4,3,1.2, Currency Exchange Rate 

Labour costs form the major part of local currency costs in 
well construction, operation and maintenance. Once a set of 
shadow prices for labour has been determined, a shadow exchange 
rate should be used to provide an economic analysis. This is 
of ten  claimed to be properly represented by the "free-marketw, 
or "black markettq, cost of foreign currency.  

The s i t u a t i o n  in Somalia is confused by the existence of 
three exchange rates, as discussed in Section 4.1.1.1. A t  t h e  
t i n e  of w r i t i n g ,  it appears to be the intention of the 
Government ta eventually bring t he  "official" rate, now at 
So.Sh-61 to the  U.S. dollar, up to t h e  wcommercialn rate, now 
at So.Sn.83 to the U . 5 .  dollar. A "free-marketw rate exists 
which is c u r r e n t l y  operated at between So.Sh.105 and Ss.Sh.120 
to the U . S ,  dollar, In deference to the Govementrs w i s h  that 
a l l  three rates should converge, a rate of Sa.Sh.81 has been 
used throughout this report- The difference made to the basic 
well constxxction costs applicable to the Bay Region, for 
example (Table 2.4.11, are, as shown below, not significant. 

- sxch. Rate Cost  of Diesel Di f ferenc 
Sa.Sh./U,S. Well Installation from mode 

O f f i c i a l  rate 
Model 
Commercial 
Free market low 
Free market high 



%.3.1,3. Fuel Casts 

Fuel casts i n  Somalia vary w i t h  the source. The casts used 
in %his report approximately represent world prices o f  fuel plus 
delivery costs to Somalia. Most of the f u e l  supplied to the 
project was at this cost. 

Somalia has its u*m ref ining capability and receives crude 
o i l  at less than world prices from its neighbours in the Middle 
E a s t .  The market price oi feel in Somalia is therefore 
considerably less than  t h e  world price. 

In a financial analysis to t e s t  the commercial viability of 
a groundwater operation, the total cost of well construction, 
aperation and maintenance would therefore be less than that 
arrived at in this report .  The market price of f u e l  also varies 
throughout the country, reflecting the high cost of 
transpartation. H o w e v e r ,  this is taken into consideration i n  
the report by estimating the actual cost of the  delivery of fuel 
to the site in each case. 

The world price of a liter 
at the time of writing is 
Mogadishu pr ice  is So.Sh.38 per 
Setween So.Sh.22 and So.Sh.30. 
different costs, again using the 
the Bay Region is shown helow. 

Market price, MogedisBu, 
of So,~h.28 per l i t e r  - 

=sing exch.  rate 83:L 

World price delivered 
assumed in report  $0.39 

Actual world price 
delivered Xarch 1986 $ 0 . 4 6  

of diesel del 
approxi mate1 y 
liter, and t he  

The signif 
cost of  well 

fvered to Somalia 
U.S,$0.46. The 
up-country price 

icance of these 
c o n s t r u c t i o n  in 

C5st cf Well Dif ferenc 
' , l th  Diesel Pump from mode 

4 . 3 . 2 .  Discounted Well Operation and Haintenance Costs 

An investneat i n  the cor ,s t ruct ion of a well also implies a 
c c ~ a i t m e n t  to the operation and maintenance costs over the l i f e  
cf t h a t  well. This can be shcwn as a "st ream of costsw over the  
years, as in Tables 2.4.11 arid 2.4.12 f o r  d i e s e l  equipped and 
hand-pcmp equipped wells i n  the Bay Reoion. The corresponding 
costs f o r  the C e n t r 7 , l  Rznge wells are s h ~ w n  in Tables 2-4-13 and 
4 In these tables, the  = r o d ~ ~ c t i v e  l i f e  of the well is 
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assumed to be twelve years. With proper maintenance, however, 
m o s t  wells are expected to remain in use for fifteen to twenty 
years. The casts shown are at constant 1986 prices, and do not 
allow fur i ~ f l a t i o n .  Therefass, projecting a lcngar life for 
the wells would simply require extending the stream cf costs 
over more c o l m n s +  

Because of the implied comitment to operation and 
maintenance costs when the decision to construct  a well '; is 
taken, it is necessary to include these in the estimate af tatal 
investment costs. For this, the future costs of operation and 
maintenance are discaornted to give the Net Present Value (N2V). 

The principle af discounting is based an the concept that 
financial investment now, in goods and services delivered in the 
future, is worth less than financial investment now, i n  goods 
and services delivered i m e d i z t e l y .  In the case of well 
construction, this is readi ly  obvious from society's paint of 
v i e w .  An alternative way to consider this, and a more practical 
way to arrive at the appropriate discounting rate to be used, is 
to consider the investment in purely financial terms, In this 
case, the investment required now, to cover costs incurred one 
year from now, m y  be thought of as t h e  amount which, if 
deposited at the  bank, would accrue to t h e  amount requ!.red In 
one year. Excluding the  social  considerations, the drscaunt 
rate is the interest rate an investments. 

Annual interes-k rates o.'fered by financial institutions in 
3omalia at the t i m e  of writin? vary from 32%, for short-tern, to 
17% f o r  long-term investments. Corresponding interest rates in 
the U~ni"ted States range from ;% to approximately 113%. Because 
the local currency cost of ogeratlon and maintenance, which 
consists only of the labour cost, constitutes less than 10% of 
the total, it can be argued that the correct discount rate to be 
used should be clbser t3 the bank interest rates of t ~ ~ e  United 
States than to those o Z  Somalia. T h e  rate assumed in this 
report is 10%. 

in these calculations, construction costs are assumed to be 
incurred in year 0. The first year of operation and maintenance 
costs are incurred in yea:? 1. NPVis are therefore calculated 
fo r  year 0 ,  and a l l  costs incurred from years I through 12 are 
discounted. Discounting b~ysnd the twelve years  shown in the 
analysis makes ssch little difference to the NPV as to be 
negligible* 

The actual discount rate used in the calculation makes a 
siyrrificant difference to the NPV* Using the Bay Region costs as 
shown in Table 2.4.11 as a base, the NPV in year 0 varies 
considerably, as shown below: 



Rate of Discount NPV Total O & ?I 

Deciding upan, and justifying, the rate of & ~ S C Q U ~ ~  50 be 
used for a non-co~nercia1 investment can be problematical. 
fs;ves?ment in we13 constructlan, as carried t by the 
Groundwater Project, canno2 be considered as a comercia1 
investment. In evaluating investment in well canstructidn Par 
the purpose of comparing it to investment in alternative memads 
of providing water in Somaiia, the sane discounting rate should 
be used throughout. 

4 . 3 . 3 ,  Amortization of Total Costs. 

The total amortized ccsts of well construction, operation 
and maintenance, assumin9 a 12 year l i f e  and a 10% discounting 
rate, are shown in Table 2.4.15 fo r  the Bay Region and in Table 
2*4.16 f o r  the Central Range. The share of the cost of 
exploratory wells is based on the program success rate in the 
two regions, 60% in the Bay Region, and 50% in the Central 
Range. It Ls  apportioned between d i e s e l  equipped and hand pump 
equipped wells in proportion to the r a t i o  of the  total program 
cost of each. The amortized operatisz and maintenance casts are 
taken d i r ec t l y  from Tables 2.4.11-14, 

Table 2 - 4 - 1 7 ,  the Szmzlary Tatal Cost of We11 Equipped w i t h  
Diesel map, is provided to sz-arize t h e  analysis ta this 
point .  I t  night also serve to answer khe question posed so 
o f t e n ,  "Eow much does it really cost to construct a well in 
SamaliaZw, A s  shown already, the number of variables involved, 
and the dec i s ion  to include, and how to include, capital  casts, 
expfaratary drilling costs, life-time operation and maintenance 
costs,  and overhead c o s t s ,  renders t h i s  a complex question. The 
"average* shown in the cable is a simple average, and not 
weighted to represent any "average" csndktions found in Somalia. 

Because mcnetary values carmot be detemined fo r  the 
benef i t s ,  and therefore a cost-benefit analysis is not feasible, 
a useful costinq s ta t i s t ic  is the "ccst per cubic meter of water 
produced over t 6 e  l i f e  of t h e  vell". ~ b r  this, the quantity of 
water produced each year over t h e  l i fe  of the well must also  be 
a~mrtized to a *'net present valueH- Assuming 12 cubic meters 
per hour for 8 b u r s  each day fo r  2 4 8  days each year f o r  12 
years, this computer to a present  value ef 156,987 cubic meters. 
Wszng the total well construction, operation and maintenance 









costs Prom Table 2 .4 .17 ,  the amortized cost per cubic meter are 
as follows: 

Region 
Central 

"Average ts Range 

NPV Totzl Water 

Cost J cubic meter $ 0 . 7 3  51.00 $1.26 

C a s t  Su.Sh.@ 8 3 ~ 1  6 2  83 105 

Tables 2 - 4 - 2 8  and 2 . 4 -  29 are included to show 
order-of-magnitude cost estimates of a five-year well 
canslructian program in Somalia. The projections of "Total 
Weeded Wellss for each year up to 1990 are taken from reports 
produced by LBII for the Private Sector Study, and represent '... a more modest set o f  goals presented in the  MMWRfs planning 
document ... inplying less of an attempt to develop groundwater 
resources and relying xelatively more heavily on surface water 
resources znd catchments.. . ' t ,  ( L S I I ,  1985) , (XMWR, 1983). Based 
on these estimates, the annual national program costs by 1990 
will have risen to between twenty-two and thirty-nine million 
dolXars. These figures exclude WDA overhead costs, In 
practice. many of these wells w i l l  be constructed by the private 
sector, o r  directly by donor-funded development prajects through 
the budgets of other Ministries. The figures therefore 
represent an estinate of natisnzl requirements, rather than a 
budget projection fur WDA. 

4 . 3 . 4 ,  Well Revenues 

The of f i c i a l  price of water sold from WDA wells is 
currently set at So.Sh-18 per cubic meter. In practice, this 
price is very difficult to adhere to with any precision. 

The difficulties involved in estimating the actual price 
charged for water are discussed first. Given these 
difficulties, the assumptions made are explained. The validity 
of those assumptions is then examined in terms of a communityls 
ability both to consume the amount ef water produced, and to 
afford the appropriate cast involved. finally, the impXications 
of aiming to recover  investment costs are discussed. 
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4 . 3 - 2 . 3 .  Actual and Assumed Water Prices 

Water f o r  humza consumption is ge~erally sold at the well 
site in 2 0  and 4 0  l i t e r  containers, In some areas an immediate 
cash transaction occurs in which the correct price is 
maintained. Nofe of t en ,  however, it was found t h a t  at villages 
in the Bay Region, monthly consuxiptian for each household is 
estimated, and a f l a t  fee is collected each month. 

The pric ing s t r u c t u r e  for livestock watering is even more 
subject to error. Camels need to be watered ones every one to 
three weeks, cattle every other day, and sheep and goats every 
three or four days, Various estimates exist of the average 
daily water requireaents of these animals. If a camel requires 
20 liters per day, and visits the well only once every week, it 
will consume 100 liters during t h a t  v i s i t .  A t  So. Sh. 18 per 
cubic meter, this works out to So.Sh.2.50 per v i s i t .  Based on 
the l i m i t e d  surveys conducted by the Planning U n i t ,  t h e  usual 
charge far camels averages only So.Sh.1.00 per v i s i t .  The  
calculated figure of 140 liters per v i s i t ,  however, takes  no 
account of the camel's capacity to d r i n k  *:hat quantity at one 
time, nar, more importantly, what access it has had to water, or 
water bearlng plants, during t h e  preceding sevm days. A t  some 
village well sites with a fixed population of users, a regular 
monthly paynent fron each household is agreed c?on fo r  livestock 
watering. The practice of water p r i c ing  at t h e  well sites is 
discussed more f u l l y  in Section 3.0. 

Calcul3tion of well revenues based on the amount of water 
~ r c d u c e d  is also subject to error. Pamps and diesel engines 
become less efficient over tine. seepage from p i t s  at sites 
with no c i v i l  works is considerable, and sane evaporation takes 
place at all open s t o r a g e  tanks. A t  sites equipped with 
completed c i v i l  works, l e a k s  o f t e n  develop at valves or at 
t r o u g h s .  

Existing re l iable  data oa any of these important variables 
is very limited, and shows a wide range of conditions and 
practices throughout the t w ~  reg ions  studied, The discussion 
from this point assumes a correct charge of So.Sh.18 per  cubic 
meter paid fo r  all w a t e r  produced, and a wastage allowed of 10%. 
C z l c u l a t i o i ~  of the volume sf water  produced is based on the same 
variables as are used in calculating fuel consumption. There is 
currently no charge for wate r  drawn from wells equipped with 
hand pumps. 

Tables 2 . 4 . 2 0  and 2.4.21 s h o w  the NPVts of 12-year costs 
and revenues cf wells in t h e  say Region and Central Range 
respectively. t a r  the Bay Region, this shows a credit, or 
" p r o f i t w ,  of US$5,54O, which gces some way to offset the  capital  
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cost af well construction, For the Central Range, the NPV 
represents an additional cost of US$2,227 over and above the 
in i t ia l  constructfan cost. Far these calculations, the "border 
price" of U.S.SQ.39 per liter is used for diesel* 

If the local market price of So.Sh.18 per liter, converted 
at the 83:L rate of exchange to U.S.$0.22, is used, the NPV of 
ne t  costs and revenues gives a credit of $10,750 for t h e  Bay 
Region, and $ 3 , 2 7 0  far the Central Range. 

4 .3 .4 .2 ,  Community Consumption and Ability to Pay 

Many of the assunptions used in the above calculations are 
questionable. For example, is it reasonable to assume t h a t  the 
total community with reasonable access to a well can use a l l  of 
the water produced in eight hours ~umping? The following 
calculation suggests t h a t  it is. The population data for the 
Bay Region is taken, unqualified, from the Southern Rangelands 
Survey (RMR, 1985). 

Production 
I--------- ---------- 

8 hours per day @ 12 m3 per hour 
96,000 less 10% = 8 6 , 4 0 0  l iters per day --------- ---------- 

Population ---------- ---------- 

Animals per head 
Total Bay Region Data of population 
Pap ' n Wet 1983 D r y  1984 Average ( D r y )  (A- 1 ----- ----I---- 1-11--- ------------------------- 
Persons : 
Rural 501,713 479,862 490,788 
Nomadic 226 ,543  9,902 118,243 
Total 728,256 489,804 609,030 

Camels 7 4 2 , 0 3 8  360,599 551,319 0,736 0.905 
Cattle 751,468 537,021 644 ,245  1 096 1.1158 
Sheep 102,915 78,086 90,501 0,159 0.149 
Goats 4 8 8 , 1 6 4  4 5 5 , 8 3 8  472,001 0.931. 0.775 
S f i  6 g t s  591,079 533,924 562 ,502  1.090 0 . 9 2 4  

On the assumption t h a t  the wells are used fo r  the eight 
months of the dry season, the "animals ger head of populationgf 
figures used should be those f o r  the dry season only, 
~xtrapolating those figures to arrive at the populations 



necessary to consume the maximum daily output of water, gives 
the following: 

Persons 1,360 
Camels 1,001 
C a t t l e  1,493, 
SheepJgaats 1 ,483  

L Z r J  Total 
day Itr/day j 1 

..I 

.I E 
20 27,2001 r 
2 5  25,031 3 or [ 
2 0  29,822 1 C 

3 4 , 4 4 8  1 ------.".-- i 

86,501 
CI-c-c---c --------- 

Total 
ltr/day 

From data collected at Bay Region we31 sites, these 
population estimates appear reasonable. The other major 
question relating to these assumpticns concerns whether the cost 
of this water could be reasonably borne by a r u r a l  community. 

Assuming a t o t a l  daily cansumption of 96 cub ic  m e t e r s  far 
240  days each year gives an annual consumption o f  2 3 , 0 4 0  cubic 
meters per year. A t  a cost of So.Sh.13 per cub ic  meter, this 
represents a total annual b i l l  to the  community of 
So.Sh.414,720. Shared among a community of 1,360 people, this 
equates to So.Sh.305 per head of population, or approximately 
So.Sh.1,500 per household of five persons. This represents the 
approximate selling price of two goats. 

4 . 3 . 0 . 3 .  Water P r i c i n g  and Cost Recovery 

The final analysis, shown in Tables 2 . 4 . 2 2  and 2 . 4 . 2 3 ,  
computes the price f o r  water which would need to be charged if 
it were the policy of the Government of Somalia to ensure that 
revenues covered the cast of annual operation and maintenance. 
A WDA overhead of 4 0 %  has been included as in previous 
calcufations, and diesel fuel is c~sted at the  "border priceg@ of 
U.S.SO.39 per liter, The necessary prices per cubic meter are 
almost So.Sh,lS for the Bay Region and aver So.Sh.19 fo r  the 
Central Range- 

Using the  local Mogadishu price f o r  diesel of So.Sh.18 
(U,S.$0,22) per Ifter, the necessary selling price is reduced to 
So.Sh.l2 fo r  the Bay Region, and So.Sh.16 fo r  the Central Range, 
A t  the present t i m e ,  it is the policy of the  government to 
maintain a uniforn price t h r ~ u g h ~ u t  the  country, so that this 
would fall samewhere between these two sets of figures. 

In order to recover, the 'fdirect costsw of well 



r - r  
e r 
1 

P N C  
m r r n  * b-4 *- 
* - 

a n w  

1 4 "  

b W 8  
r . 7 .  
I - *  
I - n , - . .  
I .  . ,. 
1 I 
1 8. 

t U  

I W  
U 

I * "  
I t* r 
1 0 1 *  
1 r "  

1 * 5 *  . .. 
1 U 

O a 5  
U Y W *  
+ a -  - 
I ..- r 

L L C  0 
0 I.I L 
. c r - L . r  

w s u -  - L 

C - J  - .. 
- D P S L C  
* G -  0 
L L  * -  
L a o  - 
D O C - K  
Q r - r  

L +  - 
- U O D C  
- d m -  

C * -  O r  
z L . L L . I  



canstruclion over the twelve year l i f e  of the well, $38,579 f o r  
the Bay Region and $46 ,563  for  the Central Range, the current 
price would need to be doubled far the Bay Region, and increased 
to t w o  and a half times for the Central Range, 

4 - 6 ,  Conclusions 

That deep wells are expensive to construct in Somalia is 
hardly a recent discovery. This regort provides up-to-date 
in famat ion  on exactly how expensive they axe or can Q J l t  
a l so  provides sox@ useful clues as to where savings can be made 
and greater efficiencies achieved, 

4 Weil Construction. 

Direct costs, though n o t  fixed, probably cannot be varied 
substantially. Alternative materials and suppliers might make 
some i t e m s  available at less cost.  The use of PVC for screen 
and casing in the  areas where shallow wells make it appropriate 
* " + : P  be less expensive than steel.  Reducing completed well 
?--~meters from 8 inch to 6 inch would also provide considerable 
saving without sacrifice to well construction. A Pump 
manufacturing or a s s e ~ h l y  capability in Somalia would reduce 
economic costs to t B e  nation. 

Major savings can be m ~ d e  in more efficient use of 
equipment and vehicles. The equipment assigned to one project 
drilling team represents a c a p i t a l  investment in excess of 
$SQO,OOO. This sum, invested at 15%, would y ie ld  interest of 
$250 per xorking day. Each drilling team should therefore aim 
at a level of productivity equivalent to this sum. In this 
context, having a driffing team unable to work f o r  Pack of fuel 
or spare parts can be seen as inordinately expensive, an expense 
Ear in excess of the cost of the fuel or spare part causing the 
delay, The actual downtime experiexced by t he  project, which is 
discussed in Section 4 . 1 . 3 ,  should be considered realistic, but 
at the sane time unacceptably high. ~ p e r a t i n g  at this level of 
downtime, t he  wells cons t ruc ted  during the projec t  appear 
cos t ly .  

There Is, however, an alternative way to view this. Rather 
than an institutional support project  producing expensive wells, 
the Comprehensive Groundwater Development Project can be seen as 
a well drilling p ro jec t  providing very expensive institutional 
support. The difference might appear academic until alternative 
ways of providing institutional support are considered. In 
shor t ,  the cost of combining production with on-the-job t r a i n i n g  
in the drilling ind~stry is unreasonably high because of the 
cost of capital  investment involved. 



At the "Lime of w r i t i n g ,  WDA is estimated to have twenty 
drilling rigs in operating conditioz, and perhaps a further 
twenty which are not operational but axe considered repairable. 
Though many of these are old, and, in accounting terms, f u l l y  
depreciat-d, thesa forty rigs represent an eventual capital 
replacaxtent cc's+ of at least ten million dollars. Assuming the 
drilling rates experienced by the  project in the Central Range, 
with a euccese rate of only 50%,  these rigs coula potentially 
construct 120 productfon wells each year, The direct costs 
involved w o u l d  be a p p r o x i ~ t e l y  VSS5.000.000 for the production 
wells, and an additional US$1.250,000 for the exploratory wells. 
The success rate would hopefully be much higher than 50%. 

T h i s  level of production would achieve the targets shown in 
Table 2.4.18 by WDA alone, not counting the additional wells 
constructed by the private sector. This level of production 
could be achieved, but given the present level of management 
expertise within WDA, and the complete lack of incentives 
provided to staff, it is unlikely to occur. In considering 
whether Somalia can afford such an extensive program of 
drilling, consideration should also be given to whether Somalia 
can afford not to have the water which it would praduce. 

4 . 4 . 2 .  Operation and Maintenance, and Well Revenues 

From the cost figures shown in section 4 . 3 . 4 ,  the current 
government price for water appears to be adequate to recover a l l  
operation and maintenance costs. Xn order to recover the direct 
costs of corstruction, the price would need to be at least 
doubled. The revenues actually collected by WDA, however, f a l l  
a long way short of those predicted in this report. Many 
instances were found ohere village communities regularly 
purchased fue l  on the "black marketH: f o r  a l l  practical 
pcrposes, these wells have been abandwnned by WDA. In many 
other areas, t h e  practice s e e m s  to have been established that 
fuel delivered by WDA is wpurchased" by the local community, and 
t h i s  purchase price substitutes for the correct revenues due for 
e previous operating period, Given these widespread 
practices, the uperatian and maintenance costing analyses 
presented in this repart will n o t  be especially useful ,  

If, in fact, WDA is unable to enforce the correct pricing 
procedure for  the sale o f  water, and cannot therefore recover 
anything like the total revenues due, then a case exists f o r  an 
alternative approach to the administration of wells. This might 
involve some degree of privatization. Ownership could be 
transferred to the comnunity, w i t h  laws governing the  obligation 
to provide access to water rsd maximum prices charged, Tne 
wells could be sold, Peasea, ox rented to the  community. 
operation and maintenance suld t hen  be the responsibility of 
the comuni ty ,  to contract  .-ith the private sector, ox with WDA. 



These issues are discussed more fully in Sections 3 and 5 of 
t h i s  report. Their releva,:ce to this section is tha t  the 
economic anaiysis  o f  operation an9 maixuitenance, and of water 
pricing, in this report do not torresp~nd to actual practices 
within WDA or at WDA we21 sites, 



5.0 PRIVATE SECTOR 

In recognition of the c o n s t r a i n t s  sn the economic 
development of Somalia caused by lack of water resource 
development, USAID. in grant ing the extension of the CGDP, 
required that a special study be conducted to evaluate the  
existing and potential involvement of the  private sector in t h e  
water indus t ry .  This s t u d y ,  referred ro as the "private sector 
studytc, was divided i n t o  four phases. These four phases, as set 
for th  in tk Zncep t im Report, were: 

Phase 1 Planning and Reconnaisance 
Phase I f  fnfomz%ian Gathering 
Phase XI1 Analysis 
Phase IV Recomeridations and Report 

Phase 1 w a s  essentially coapleted with the submfssion of 
the Inception Report in January 1985. Phase 11 was initiated in 
the LBII Washington offices and cont inued with the arrival of 
the study team in Mogadishu. In Mogadishu, two sub-contractors, 
Geomatec and MAM Brothers, were retained to ass i s t  in the 
infornation gathering exercise. 

Conceptual models of potential options were formulated 
during the data gathering period, and formalized upon completion 
of Phase 11. ?olicy options w e r e  developed and circulated to 
WDA, U S A I D ,  and CGDP team nenbers f o r  comment in April 1985. 

An excutive summary of recommendations was prepared in 
anticipation of a seminar, to be h e l d  in Mogadishu, prior to t h e  
preparation of final recommendations and a final report. 
Vnfortunately, the semina r  was cancelled, but the study team met 
with key individuals of W M ,  and USAID, to review their i n i t i a l  
recommendations. 

A three volume final report, entitled "Study of private 
Sector P a r t i c i p a t i o n  i~ S o m ~ l i a ~ s  Water Resource Dev~lopment 
Industryt#, was completed in Februarv, 1986. The repor t  is 
organized in three sections. Section I provides an introduction 
and overview of the  study; Sectlon II explains the three phases 
of the recom~ended program; Section 131 discusses the need f o r  
private sector participation i n  the water resource development 
industry. 

section I is self expianarory. Section I1 of t i e  report, 
the consulta~t's recommended program, contains the main thrust 
of t h e  study. Each of the three phases described in Section I1 
are  presented in t he  l og i ca l  seqdence of s t e p s  that would be 
required to strengthen t h e  water resource development capability 
of ~omalia. 



Phase one, W e l l  Rehabilitation and ~sintenance, outlines 
the steps required to upgrade the numerous existing, 
non-operating wells throughout Somalia by involvement of the 
private sector* The action components and technical assistance 
requirements are carefully detailed. 

Phase two, Water Security Role for Somali Private Sector, 
discusses the role the  private sector would take in water 
development during emergency situations, The action components 
o f  this phase employ "Option FM, as discussed in the Pol icy  
optidns Paper of April, 1985. 

Phase three, Reoriented WDA Role, discusses the major 
reorientation of WDA's role as a parastataf r u ra l  water well 
drilling and regulating agency, It recommends that WDA 
concentrate on the following five func t ions :  

(1) Contracting with the Somali private sector for well 
operation and maintenance, drilling and construction, 
an? provisio~ of related inputs, 

( 2 )  Research and planning f o r  r u r a l  w a t e r  resource 
development in Somalia, 

( 3 )  Public utility regulation of water prices and service, 

( 4 )  Exploratory and emergency drilling, and 

( 5 )  operation of selected wells and water systems. 

Section XI1 of the report provides the documentation that 
supports the need f o r  greater private sector participation.  The 
current and f u t u r e  water needs of Somalia are examined, and the 
capabilities of, and constraints upon, the private sector are 
described, 

Perhaps one of the major products of the study of private 
sector particigetion in Somalia's water resource development 
industry was t h e  formulation of a water industry systems model 
(WISyMS). T h i s  model was designed to provide an integrated 
analysis of the reiztionship between water consumers, water 
suppiy structures, and inputs to t h e  uater industry. Although 
WISyMS was designed as a t o o l  f o r  comprehensive sectoral 
analysis fo r  a private sector pro jec t ,  the analyses performed by 
WISyXS are applicable to any water development planning 
strategy. The structure an? applications of t h i s  model are 
described in an appendix, wich t e n  annexes, to the main body of 
the report on private sector participation. 

The material in this final report  on private sector 
participation is too voluminous f o r  inclusion in t h i s  report; 



the interested reader is strongly encouraged to review the 
original dczument. It is the consultant's opinion that 
implementation of the recommendations w i l l  go far to improve 
Somalia's self-sufficiency in w a t e r  development activities. 



This section describes 2 proposed future role Eos the WDA 
ever the next ten years, and the gradual restructuring of the 
organisation t h ~ t  will be necessary to fulfill this role. The 
proposal draws upon the lessons leaxned during the 
implementation of the CSDP, upon the conclusions and 
recommendations of the Study of ?rivate Sectas Participation in 
Somalia's Water Resource Development Industry  carried out  by 
LBII (Section 5 , 0 ) ,  and upon the many invaluable discussions 
held by project s t a f f  with WDA, MHWl, and other  GDRS employees. 

Hany of the difficulties currently faced by the WDA derive 
from its confused role within the water resource planning 
efforts of the GDRS, a role which has been changing slowly s i n c e  
the t i m e  WDA was first established in 1971. These changes are 
discussed in the context of the widespread re-evaluation of the 
various approaches to development that have taken place in the 
las t  decade. They have occurred largely outside t h e  cont ro l  of 
WDA, yet they have radically altered WDA's ability to fulfill 
its or ig ina l  objectives. This also applies, to some extent, to 
the roles of the National Water Committee (NWC) and t he  Ministry 
of Minerals and Water Resources (WWR). 

Fallowing this necessary reassessment of the current 
situation, the praposal  argues f o r  the implementation of a move 
to greater privatization with in  the water industry in Somalia 
over the next ten years, and discusses the  changing role of WDA 
which will accordingly be required. 

6.1. Changes in the Approach to Development 

Concepts of the s t r u c t u r e  of government, of development 
projects, and even ~f the basic approach to science and 
technology, have radically changed in recent years. Some of 
this rethinking can be traced back to the ear ly  part of this 
century, but much more, particularly that concerned with 
developmental changes in society, has only begun to have an 
impact over the last ten or twenty  years. 

The changes in approach can be characterized by a move from 
reductionist to systams theory,  from the cause-and-effect 
approach to t h e  environmental systems approach. As ft affects 
the structure of government, the design of development projects, 
and the role of WDA in water resource development in Somalia, 
the reduetionist cause-and-effect approach can be expressed as 
shown in Figure 2.5.1. Within  this structure, water development 
is an independent sector w i t h i n  the overall government 
administration, as are, for e x a m p l e ,  the health, agriculture, 



figure 2.6.1. REDUCTIONtST APPROACH f 0 WATER RESOURCE DEVELOPMENT 



and transportation sectors, Eater development is entrusted to a 
hierarchical s t r u c t u r e  consisting of the hiC, the MMWR, and the  
WDA. O t h e r  sectors are represented by Ministries such as 
trealth, AgricuLkure, and Transportation, and have a role in 
water resource development that is secondary in terms of overall 
water resource planning. Total development budgets are 
allacated to sectoral activities, and thus ta the Ministries. 

The WC-WYJa-W'D,P is required to prepare a national water 
resource development program for which necessary funds are 
provided. This water resource development program is reportedly 
related, by the  W C  and the Winistry of National Planning, t c r  
the  pattern of development in other sectors, to the health, 
agriculture, and road const ruct ion programs throughout the  
country. 

ft has long been realized that a l l  of these sectors are 
closely related, They are interdependent to t h e  extent that the 
creat ion cf a new water source often rer-lts  in ~;umerous 
environmental and social  changes. T h ~ s e  ;nay include increased 
sedentarization, changes. i n  economic act iv i t i e s ,  and increased 
demand for the government to provide social services, such as 
schools an2 health centers. Attempts to acknowledge this 
interdependence among sectors has led to the design of 
broad-based development projects,  w i t h  a cosponent f o r  each 
sector represented. O f t e n  called "integrated rural development1l 
projects, these cover specific geographic areas.  These projects 
are frewently given considerable autonomy, and administratively 
cut across t h e  traditional sectoral  lines of government 
~rjaniza'c ion.  The  resulting s t r u c t u r e ,  carried to its extreme, 
is illustrated in Figure 2 . 6 . 2 .  

within this structure, a national water resource 
development program e x i s t s  only to t h e  extent t h a t  it derivss 
from the aggregated water resource development ccmponents of %he 
i~ tegrated  development plans and projects thrgughout che 
country. Examples of s'ich integrated p r o j e c t s  are the Bay 
Region Agricultural Cevelopment Pro j ec t  and the Central 
Rangelands Development Project- It is clear t h a t  soze of these 
projects are not ,  in fact, fully "'iategratedw, and do nor 
involve every sector  of the gwernmen t :  some areas of tha  
country are not at preser.t w i t h i n  an integrated deve3npment 
project ,  and must therefore r e l y  upon the former s t r u c t u r e  
whereby the NWC-mTZ-WDA is responsible for their water 
development planning.  The W M  currently finds itself caught 
between these two s t r u c t u r e s ,  and i t s  role within  each is 

I .  

considerably different- Before d e f n n n g  i ts future ro l e ,  
changed as a resuit of moves towards increasad privatization 
w i t h i n  the  i ndas t ry ,  i t s  present role must be more clearly 
defined. 



Figure 2.6.2 SYSl 'EMS THEORY APPROACH TO WATER RESOU RCE DEVEt 



5 . 2 .  Redefinition of WDA's Presezr 3o9e 

A s  izdicated above, a systea kas evolved whereby much of 
the work r e p i r e d  of the HDA is d e t e m i ~ e d  by otaer ministries. 
In many regions of t h e  cou~tr)-, these ministries are the  
Hinistries of Agriculture, Livestock Devel~pnent, and Interior. 
In other areas, t h e  $'ministriesn a r e  the semi-autononous 
"integrzted rural de~e lopment*~  pro3 erts. The extent  to which 
the WC-!EW?-WDA structure is called zpoz to dsvelop a national 
water deveiogxzent plan has j e e n  severely- curtailed, and the 
zztczc~y of % h  A w i t h  regard  to overall wate r  resource 
planning i s  alzost nan-existezt. 

The %=A is already better described a s  a ' 'service agencyH, 
providing se,rvices to o the r  agencies of t h e  gavernment as - required. A n  t e n s  of creating new water  sources, it is 
reqdired only to advise on hydrogealogical ?ssues, and Lo carry 
out the actual construction ard developnent of water sources. 
%he function of s i t e  seiecticn is l a rge ly  out of the WDAfs 
hands. it is, however, st411 l e f t  w i t h  a formidable set of 
responsibilities that include, but a re  ~ o t  limited to: 

1. Construction, s f  Soreholes, surface  catchment s t ruc tu r e s ,  
c iv i l  works, axd distribution systems. 

2 .  Xaintenance, of a i l  w a t e r  sources n o t  privately owned. 

3. 9evenv2e collection, frcn the S E ~  o f  ~ a t e r ,  on behalf of the 
Einistry 0 5  Pi~acce, 

4. Energency %zzar suppiies: %hen called upon in times af 
severe d r o i l ~ k t ,  to eevcte all available r. ;aurces to relief 
drilling. 

r -7 ~xploratory drilli~g, the o G y  reaair ng area where it is 
rewired r o  d e v e i q  a nationzl strategy and, through the  
rdC-,WR-KLSA stsxct:trre, zcznzi praqralcs . 

6 ,  Policy advice, to the governxent in all I t s  f~rms, on all 
aspec%s of water resource dev lopxez t ,  inclu&ing c o s t s ,  
sociceconcxic inpzcts ,  ar5 w a t e r  pricinq policy. 

Even Its presezt  position v i t h  regard tc the  design of 
exploratorv - 2rilling progrzns is beconing less clear. With t h e  
Xationai Water Data Center beizg set up under the W!-,  t h e  
logical place fcr the desiq~ of such programs might well become 

I * the XFniztrv, with t2e X 2 A  se:ng left nerels to implement the 
prograns . 

The aScy/a cox?.ezts repress-zt the c o n s u l t a n t  
i n t ~ r p r e r a r i o n  cf kcw t5e r c l e  cf tke K3A 22s changed, and how, 



even with no major policy changes in the industry. it will 
continue to change. The W D A v s  role, from when it was originally 
s e t  up i n  1971, therefore nee& redef in ing .  

6.3. WDAgs Future Role 

The following proposal is based upon the assumption that 
nany of the present activities of the  WDA will be transfarred to 
the private sector over a tan year period.  It is based upon 
"Option Hw of the  Policy Options Paper presented to the  
Government of Somalia by the contractor in April 1385 (LBII, 
1 9 8 5 ) .  This proposes that H...WDA?s role i s  reoriented by 
a r t a i l i n g  drilling and civil works fucctions and by focusing 
agency actirrity on exploration, private sector contracting, 
public utility regulation, and emergency operationsw. 

More specifically, this plan propases a gradual 
t-eetructuring of tPe industry. This will begin w i t h  the 
subcontracting of operation and maintenance functions to the 
private sector. In a s imi l a r  manner, c l ~ l l  works cons t ruc t ion  
and drilling operations, for all but exploratory drilling, will 
also be subcontracted. A methodology for transferring well 
ownership from the WDA to local comn.unitkes will be implemented 
when the operations are able to he cor,ducted by the private 
sector. The WDA1s role will then became that of administrator, 
to i ssue  permits and register water supply ownership. 

fn its role as regulator of water resources, the WDA will. 
be responsible for establishing construction standards and for 
lo~naging water resource development- The WDA will continue to 
be responsible f o r  exploratory dr i l l i xg ,  and f o r  productiol 
drilling in emergeccy situations. 

In the i n i t i a l  stages, the Tv'DA w i l l  be responsible for  the 
szbcoatracting of maintenance, and of drilling, to the private 
sector. Eventually, contracting is expected to be direct ly  
between the iaplementing agency, the community, the ministry, or 
the project, requiring the well, and the drilling contractor. 
The WDA!s role in contracting at th i r .  time w i l l  be as regulator 
of well Location and well cons t ruc t ion .  It w i l l  a l so  need to 
develop the  urganisatfonaf capability to monitor these standards 
to ensure that the regulations are being enforced. 

WDRts atbeh mafor role will cont inue  to be that of advisor 
to the guvernmezt on all aspects of water resource development. 
subject to a redefinition of WDA'r relationship to the W D C ,  its 
hydrogeology sect ion w i l l  be the national resource for  this 
expertise. I t s  planning,  nonitoring and evaluation capabilities 
w i l l  require considerable enhancement: detailec? plans for the 
futare development af the Planning Gnit, upon which much of this 
responsibility will rest, are given in Section 2 . 3  of this 

report. 



This sectfoa is 2resenteC i . ~  an effarc ta aid those persons 
pLanning future vater devefcp=ent prcjects. These comments and 
opinions are applicable ta any Xizfs'ry or Agency planning to 
conducz water resource develap;e;lt pra?ects. What has happened 
during the coarse G Z  +%;- ,,A= proSect is history, and cannot be 
ckanged. The experience mzst, hexever, serve as a guide to what 
could be iz t h e  f u tu r e .  

A prerequisite $or ---"ect P . + - ~ A  success is t h a t  those responsible 
f o r  iapLe3aztlon kave t h e  a ~ t k c r i t y  xecassary to exercise 
c o ~ t r o l  over al: aspects cf t h e  project. When t h i s  function is 
divided, the chzzces of szccess in t k e  project  are greatly 
reduced. Xn tae fgPLo~ing sectkczs, those aspects af the 
p ~ o f e c t  that were affected by s L 4 ~ A ,  12ck of contro l  are 
discussed. 

A 1 1  nezrSers of  the Cozs~l:a:~~s s t a f f  expressed the  same 
feeling w i t h  regard to psrson~el - f r u s t r a t i o n  at the lack of 
co3trol e x p e r i e ~ c e d  f r c m  nat being able to hire and fire. On . - nsr,erous occasiozs, certzix in2:vzduals were reported to be nut . perforn ing  zdetpazefy,  Q zat a t  a r l .  Although frequently 
repor:ed, these i~5ividurls xere alloyed to remain on the job, 

3 . . - 4  ostezsibly b e c t ~ s e  af t k e  :zaDL~;zy to Sicd replacements. 

*' ~ n e  conszitzxr was azare of Eke - ~ o S l ~ z , s  faced by WDA in T* n o t  being able ta offer z d e q u ~ l e  salaries to attract and retain 
qualified staff. 0z 5 c t u r e  pzc:ects, i t  wozl5 be advantageous 
co pr~vi r2e  the csnsulxant wirh rhe means to hire the staff  . . reg i red  to get t5e 205 dcne. XLter~atiueTy, the consultant 
shasld have equal right of zcceptapce or  dismissal of staff and 
countergarts p x c v i d e d .  

& - % -  6 -? -, Ose cf tkb dlfficxlties i n  ,4A,i~~i~g The objeczives of the 
?zoject  was t k e  f a i l u r e  of ap2rocriare szpplies and equipment to 
be delivered i n  a cizely zazner. ff possibSe, t h e  team selected 
r o  iaslezie~t r h e  p ro j ec t  s3scli be respons ib le  f o r  eqipment  . .- sefecrion. Zceei-y, an advance zeaz shoxLd be brs~ght in to set  
~3 uhatsver Izfrastr:c~:re Is rezuixed to c a r r y  ost the  work, 
-I ,nls yea2 ~. igf i=  z~nsisz 
key -erson~el zf d i s c i ~ l  r 
cozsldered. where delive 

- 
of t k e  ;rs>ec% F-~nzger,  acd one or t w o  
I x e s  a>prcpsiste zo zhe prcject being 
rlv tims are  kxoxn to be ug to a year, - 

this sdvance tea; shs-cld be zobilized f o r  a shor t  t e n  o f  one or 
tuo zozths, ace t5es recalled ziZh Eke fclZ team when basic 
sxp2Lies azd  eq-:iszent a x r i v e  i ~ - c o ~ . i ~ t r ~ .  



Means to reduce grccureme2t t i n e  should also be sotght. 
This might Involve placing the consultant i n  direct contact w i t h  
a procurement agent of the donores choice. By reducing the 
3 W a r  of people invofvad ir; procursnerrt, the chances fur error, 
as well as the t5mes f~volved, are reduced. In addition, 
accountability for errors is xore clearly defined. 

? , : warehousing 

As with pxocurezient, warehause space and warehouse 
procedures should be estabPis3ed p r i o r  ta initiation of project 
a c t i v i t i e s ,  and should a l s o  ke a t a s ~  of the advance team. 
Attempting ta establ ish  a systex wben the project  is already 
under way, leads to confssion and loss, 

If accountabilfty f o r  supplies is placed with the 
c o n s u l t a n t ,  then c a q l e r e  zontrol aver those supplies must also 
be given.  It is virr;;ally ixpossiblt; to account fax a warehouse 
af supplies and equipaent where only tzoken control is given. 

The key factors i zvo lved  In the Zack of optimum success by 
t h e  Planning Uni= w e r e  the lack o: qualified staff and the late 
initiation. T h e  objectives of planning, monitoring, and 
evaluatioa, were r o  track constrxction, and operation and 
ztaintenance, 05  wells, a2d to non i to r  t h e  impacts of the wells 
on village cozmunities. Morxa: feedback of  information on a 
day-to-day basis prov ided  adequate nanitoring o f  construction, 
and operation and aalntenancs act iv i t ies .  #onitsring the 
lmpacts of the  welis on village cozaunities, h~wever ,  was 
handicrpged by a skorrzqe of qualieied s ta f f .  

13 re t rospect ,  the ?ianning an i t  shouLd have been 
established at the beginning of the praject rathex than towards 
L ,3e end, A l l  t ~ o  of ten ,  the Ynit uas r e g a r d ~ d  by WDA management 
as a resource for use by the p r ~ j e c t ,  r a the r  than far WDA as a 
whale. As a resu lz ,  %>e Institulional scpport provided did not  . - 1  reach the  :eve: crIz:naL~y arriclp.zced. 

S i t e  s e l e z t i a n ,  wkzh t h e  exceg3rio~ of %he hydrogeologic 
factsss, was carrie2 out by t h e  B m D ?  and CRDP personnel. 
Acceptance of Eke xeil s i r e  by the viiLzge cozazuzity should be a 
p r i o r i t y  issue, and be izsured ps io r  to mobilization of 
equipment e ~ d  perso~nel. Tke estab1Zshzi~nt  of a colrtmunity 
participation process <2eserlbeb in Section 2 . 5 5 ,  which begins 
w i t h  s i te  selection, should be i n i t i a t e d  and monitored by the 
Planning Unit as s o w  a s  poss9b:e. T h i s  w i l l  be especially 
importzn: i f  the WDA 4s to Z ~ T . Z ~ E  26 2k8 ad~inistrator of water 



resources in the country. 

The selection of well sites zust necessarily be a j o i n t  
effort with the aqescy fcr v2az the well is being drilled. 
F i n a l  approval a E  t h e  size, however, must rest w i t h  t h e  
bydr~geoiogy teas selecteZ for t h a t  pirposa. Considerable time 
and expense was invested in sites which were known, on the basis 
of pxofessicnal judgenent, to be pear r i s k  sites f o r  drilling, 
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