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ACTION MEMORANDUM FOR THE ADMINISTRATOR 

THRU: ES f.J; 
THRU: AA/PPC, Alexander Shakow-.;\(,.oo4-

I I 

FROM: AA/ AFR, Goler T. Butcherf!\rt.; , 

.It I,. 

Problem: Your approval is required to execute a grant of $1,621,000 
from the FY 1979 Health appropriation to the Gover~ment of lesotho 
for the Rural Water Supply/Sanitation project (632-0088) and to 
auihorile a iife-of-project funding of $12,142,100. 

Discussion: The proposed lesotho Rural Water Supply/Sanitation 
project represents A I D's re'sponse to a critical nefld for I'llproved 
water supplies in rural areas of lesotho. The project w!lI contribute 
to assisting the GOl in improving the health and basic living standards 
of L.esotho's rural poor who corr,prlse approximately 94\ of the 
population. The purpose and principal focus of the project Is to 
assist the Gul in d~V~'-oJ2l!!.QJ~~.!.!:l_~~.L~l!t1Ql}ol.c-apaclt)l..afJ..~_l!1ln,~!.f.Y 
of Hural Develql)menl'.s, ViUage,.w.,ter Supply Sec·ion (VWSS) to 
desiq...;~'~ri'~t·~~ct und maintain 210 new and' existing rural wM.~ 
suppl y sv~terT:s which adequately -r;tTe"CTtieafTh an<f'Sanitai=Y education 
considp.rations. The proposed project is expected to directly bone
fit ovp.r 180,000 persons who reside in rural areas of Lesotho:-a
dlrecl response to the Congressional Mandate to help the small farmer 
and rural poor population of the less developed countries. I t also 
,''''presents an important element in A I D's basic human needs approach 
to development by pl'oviding improved water supplies to a large 
segment of L _Jotho's rural population. 

I n order to accompl ish the purpose and objectives of ~he project, a 
total of $1,621,000 is requested for obligation in FY 79. The life
of-project f .... nding is $12,147.,100, which will be expenced over a 
nine-year period. The following table ',lIustrates the specific 
areas in which funds would be required: 
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" J4 to FY 1979 
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FX LIC ' TOTAL L.O.P. 
Technical Assistance $856.4 $ 856.4 $ 2,202.7 
Training 41.8 41.8 387.2 
Commodities 35.8 35.8 7,602.2 
Construction 476.1 476.1 476.1 
Oth~r 210.9 210.9 '.473.9 

$856.4 $764.6 $1,621.0 $12,142.1 TOTALS 

Thp. Government of Lesotho will contribute $1.861 million to this 
proj~ct, which will cover support costs for systems maintenance, 
administrative positions, costs of land and furnishings for senior tech
nician and staff housing and also regional and three district ce~ters, 
and necessary unskilled village labor. While this amount represents 
only 14% of the total life-of-project costs, Lesotho Is an RLDC and I 
am, therefore, reques.t.LI').fL~_~~~~r_of the 25% cost-sharing r:-equlr.e:
mrihr~""fbnl1T~n:)roJect. The project 'has be"eri-ihorou'dily' anaiyzed to 
as"cernJtn ifSsoCio=economic feasibil ity, and as a result of the analysis ~ 
criteria for selected village participatior, in aspects of systems design, 
construction, and maintenance have been established (See Annex XI). 
I t has also been examined to determine its technical and environmental 
soundness. TJ~~t~~.h!!qlQ"~J9,C"_!?yst"eryJs const r~ct ion will emphasl~~" 
the three simplest types of systems: protpcted springs without"distri
butio,;-; hig,~Tevel sprin9"capt~ifioii's with stoFage' a'rid gravity convey'
ance 'pipelihe and distribution-;' and 'sturdy handpumps on boreholes 
locare~ 'In'-villages and centers of usage. A three-tier systems -
maintenance program, which will not only emphasize preventive main
tenance at the village level, but will provide maintenance capability 
at the district and regional ~evel, has also been designed for use in 
this project. The health education and sanitation aspects of the 
project have been carefully examined. As a result of this analysis, 
a health education coordinator will be part of the technical assistance 
implementation team to insure that necesr-"lry health and sanitation 
~rovisions which have Deendev(>io~-edarp ca'rriei:f"our prior-to'the 
construc"tlOl'l" o'f the systems. Tf"e II,ilia!' t:.miiron'mental Examination 
(lEE) submitted with the PID has !Jeen thoroughly reviewed, and, 
since individual systems and overall project design provide for 
necessary health education and sanitation facilities either within this 
project, or within potential follow-on activities, the environmental 
impact is expected to be minimal, and I have signed the negative 
df'tr>rmination. (See Attachment 2). Lesotho is a Category II I 
country for Human Rights and there are no pres( ·,t ccncerns or. the 
human r'ights situation. ... ._-- ... _-... - _. . - . - _. .._... 0_0. 
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There are two conditions precedent which must be met. They are: 

1. Prior to the disbursement of fund!:; under the Grant for 
any construction activities for the installation or rehabilitation of 
vi lIage water supply systems, or to the issuance of any commitm'2nt 
documents w1th respect thereto, the Cooperating Country will 
fl.'rnish, in form and substance satisfactory to A.I.D., a detailed 
project work plan covering Installation and rehabilitation actlvltle!s 
to be undertaken during the first two years of the project, and a 
general plan for construction activities to be undertaken during the 
balance of the project. 

Project I mplementat ion Letters (liP I Ls") will describe more completely 
the content of these plans, but the two-year plan will include prop,osed 
construction scheduling, design standards for each village water 
system, evidence that village selection criteria have been complied 
with, description of the procedures used to select vi lIages to 
participate in the program, personnel and materials requirements, 
and evidence that participating villages have established a system to 
fund minor ma intenance requi rements. 

2. Prior to the disbursement of funds under the Grant for 
each construction activity for housing or for the maintenance centers, 
or to the issuance of any commitment documents with respect thereto, 
the Cooperating Country shall furnish to A. I .D., in form and 
substance satisfactory to A.I.D., evidence that a site adequate for 
UlP projp.ct purposE'S has been allocated for \he particular construction 
component. 

There eire eleven covenants based upon those which are described in 
Section I V .F . of the project paper and the PAF II. 

The following waivers and approvals are required: 
_____ - .0 • ". • ',. 

1. Waiver of the 25 percent cost sharing requirement contained 
in Section 11C(a) of the Foreign Assistance Act of 1961 as amended; 

2. Source and origin waiver from A.I.D. Geographic Code 
941 (Selected Free World) to Code 935 (Special Free World) for the 
procurement of equipment maintenance and repair services; 

3. Approval to deviate from the pol icy expressed in t,l D 
Handbook 3, Appendix 3C (A I DTO Circular A-24), which limits the 
I ifr-of-projf'ct to five years, t,? ~~~_~_ ~.:-.1~~!:..-'ife:::<?f:'f~rQ.i.~.tl. 

4. Approva I for the proprietary procurement of 400 
Moyno Hand Pumps at an approximate cost of $200,000. 
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5. Apprcval for the proprietary procurerr.ent of 27 project 
vehicles from International Harvester Co. Inc., at an approximate 
cost of $280,000. 

The justification for each waiver and approval requested can be 
found in Annex V I of the project paper. 

The project committee reviewed and recommended approval for this 
projecl on July 24, 1979. The Africa Bureau Executive Conlmlttee 
for Projf'ct Revie~ (ECPR) met on August 7, 1979 and was chaired 
by the Deputy Assistant Administrator for Africa. There were no 
Issues. The ECPR also recommended approval of the project and 
Its preparation for authorization. A t-..otlflcatlon advising Congress 
of a program change was forwaried on August 8, 1979 and the 15-
day waiting period expires on August 23, 1979. --... _._-----_.------ ... - ... ~. . . 
The responsU:le AID officer In the field will be the USAID/Lesotho 
Mission Director or his designate within the mission and the A I D/W 
backstop will be Alfred Harding, AFR/DR/SA. 1 he GOl agency 
responsible for Implementing this project will be the GOl's Ministry 
of Rural Development. The activities of the Ministry will be sup
ported by aU. S. technical services contract team, funded under 
this project, which wi" pro'Jide technical assistance, in-service 
training and overall management to the project. 

Recommendation: That you sign the attached PAF II and thereby 
authorize the proposed project and the requested waivers and 
approvals. 

Attachments: 
1. PAF II 
2. lEE - tk 

.. \a;'
.\ 

3. Project Paper 

Clearances: 
GC:MBaJl /~I r. J,. _ :1...1' 
PPC/PDPR: B .Sidma~:-..y.~ __ 
DAA/ .A.FR:WHNorth ('h', t~ 
GC/AFR:AWilliams oj'. '.11-11 

SER/COM/ AL I :BViragh(draft) 

I ~'( 
Af' R/DR/SA: AH~ rding:bks :08/20/79:X28818 
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PROJECT AUTHORIZATION AND REQUEST FOR ALLOTMENT OF FUNDS 

PART II 

COUNTRY 

PROJECT 

PROJECT NO. 

I 

I 

Leaotho 

Rural Water and Sanitation 

632-0088 

Pur.uant to Part I, Chapter 1, Section 104 of the Foreign 
A •• i.tance Act of 1961, a. amended (the "Act"), I her.by 
authorize a Grant to the Government of the Kingdom of 
Lesotho (the "COoperating Country·) of not to exceed 
One Million Six Hundred Twenty-One Thou.and United State. 
Dollars ($1,621,0~0) to assist in financing c~rtain foreign 
exchange and local currency coata of goods and services 
required for the project aa described in the following 
paragraph. 

The project consists of developing the institutional 
capacity of the Ministry of Rural Development's Village 
Water Supply Section to design, construct and maintain new 
and existing water supply systems which adequately reflect 
health and sanitary education considerations through the 
provision of funding for technical advisors, traininq, 
commodities and construction (the "Project"). 

I approve the total level of A.I.D. appropriated funding 
planned for this Project of not to exceed Twelve Million 
One Hundred Forty-Two Thousand, One Hundred United States 
Dollars ($12,142,100), Grant, during the period FY 1979 
through FY 1984, including the funding authorized above 
and further increments during that period of grant funding 
up to $10,521,000, subject to the availability of funds and 
in accordance with A.I.D. allotment procedur~s. In accord
ance with AIDTD Circular A-24 (Handbook J, Appendix JC), I 
further authorize a nine year life-at-project extending from 
FY 1979 through FY 1987. 

I hereby authorize the initiation of negotiation and 
execution of the Project Agreement by the officer to whom 
such authority has been delegated in accordance with A.I.D • 
regulations and Delegations of Authority, subject to the 
following essential terms and covenants and major conditions, 
together with such other terms and conditions as A.I . D. 
may deem appropriate: 
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A. Source and Origin of Goods and Services 

Goods and services, exce~t for ocean shipping, financed by 
A.I.D. under the Project shall have their source and origin 
in the Cooperating Country or in countries included in A.I.D. 
Geographic Code 941 except as A.I.D. may otherwise agree 
in writing. Ocean shipping financed under the Grant shall 
be procured in the u.S. or th~ Cooperating Country, except 
as A.I.D. may otherwise agree in writing. 

b. Conditions Precedent 

1. Prior to the disbursement of funds ~nder the Grant 
for any ~onstructlon activities for the installation or 
rehabilitation of village water 9upp~y systems, or to the 
issuau~e of any commitment documents with respect th~reto, 
the Cooperating Country will furnish, in form and substance 
satisf~,ctor~' to A. I. D., a detailed Project work plan cover
ing installation and rehabilitation activities to be under
taken during the first two years of the Project, and a 
general plan for construction activities to be undertaken 
during the ~alance of the Project. 



-3-

towards establishing positions required by the Project, 
personnel to be provided for the Project and the repair 
status of vehicles purchased under the Project. 

2. The Cooperating Country agrees to provide quali
fied personnel to undertake project financed training in 
accordance with the training schedule included as part of 
the amplified project description in the Project Pgreement, 
and further agrees that persons undertaking long-term training 
will h2 assigned to positions with the VWSS, 01: such other 
positions as the Parties may agree, which are commensurate 
with the nature and level of training received. 

3. The Cooperating Country agrees to gazette or 
otherwise establish, within six months from the date of the 
Project Agreement or such other date as the Parties may 
agree to in writing, positions for the chief technical 
officers to be trained under the Project. 

4. The Cooperating Country agrees to gazette or 
otherwise establish positions for senior technical officers 
and other personnel in accordance with the schedule included 
as part of the amplified project description in the Project 
Agreeme;)t. 

5. The Cooperating Country agrees to provide on a 
timely basis all personnel required for the implementation 
of the Project including but ~ot limited to support and 
technical staff for the VWSS, community development staff to 
assist District Community D~velopment Officers, and public 
health personnel. 

6. The Cooperating Country agrees to provide the 
recurrent budget support for the Project in the amounts and 
by the dates specified in the amplified project description. 

7. The Cooperating Country agrees to provide, in form 
and content and by a date specified in PILs, a report 
indicating the procedures to be utilized to monitor the 
potability of water brought into villages under the Project 
and to monitor system maintenance needs. 

8. The Cooperating Country agrees to utilize the 
village selection criteria and procedures set out in the 
amplified project description to determine which villages 
will participate in the program. 

9. The Cooperating Country agrees to submit, within 
90 days from the date the Project Agreement is signed, or 
such later dates as A.I.D. may otherwise agree to in writing, 
a plan for preventive and corrective maintenance of vehicles 
acquired by the m'lSs. 
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10. The Cooperating Country agrees to take such steps 
as mC\y be necessary to enSllre that proper health and 
sanitary measures are employeci prior to the design, con
struction or rehabilitation of water supply systems. 

11. The Parties, recognizing that coordination between 
health and construction components of the Project is essential 
to the overall success of the Project, agree that periodic 
discussions among the Ministries of Health aild Rural Develop
ment and A.I.D. will be held at times mutually agreed upon 
in PILs to ensure that such coordination is being effected. 

d. Waivers 

Based upon the justifications contained in _\nnex VI of the 
Project Paper, and notwithstanding paragraph a above, I 
hereby: 

1. Waive the cost sharing requirements of Section 
110(a) of the Act, as provided by Section 124(d) of the 
Act, except that the Cooperating Country shall be required 
to provide financial or "in kind" contributions in the 

,approximate equivalent value of $1,861,400, as provided for 
in the Financial Analysis and Plan Section of the Project 
Paper. 

2. Approve a waiver of the requirements under 
Handbook 1, Supplement B that suppliers of services pro~ured 
with funds granted to an RLDC shall have their nationali~' 
in countries included in A.I.D. Geographic Code 941, to 
permit the procurement of equipment repair and maintenance 
services from suppliers which have their nationality in 
A.I.D. Geographic Code 935; and certify that the interests 
of the United States are best served by permitting the 
procurement of services from Free World countries other than 
the Cooperating Country and countries included in Code 941. 

3. Author.;_:;;e the proprietary procurement of 400 Moyno 
Hand Pumps at an approximate cost of $200,000. 

4. Authorize the proprietary procurement of 27 project 
vehicles from International Harvester at an approximate cost 
of $280,000. 

Date:¥J-s j/'iZ"r 
I 

g • Bennet, 
Administrator 
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T. Summary and Recommendations. 

A. ~ecommpndations 

Authorization of a grflnt of S12,lL.2,lOO for the project subject 
to the following wflivers and approvals: !I 

1. Approval to deviate from the policy expressed in AID Handbook 3, 
Appendix 3S (AIDTO Circular A-2L.) , which limits the life of a project 
to five years to allow a 9- year life of project. 

? Waiver of the 25 percent cost sharing requirement contained in 
Section 110 (a) I)f the Foreign Assistance Act of 1961 as amended. 

3. Procurement source and origin waiver from A.I.D. Geographic Code 
941 (Selected Free World) to Code 935 (Special Free World) for the 
procllrement of equipment maintenance and repair services. 

4. Approval for propr~etary procurement of 27 vehicles from 
Illtl'l'llntional Harvester at an approxirr.ate cost of $280,000. 

S. Approval for proprietary procurement of 400 Moyna Hand 
Pumps at an approximate cost of $200,000. 

H. Project Description 

The proposed Rural Water Supply Project is directed towards 
the goal of improving the quality of rural life in Lesotho by 
improving the health and basic living standards of Lesotho's rural 
poor. The purpose of the prvject is to assist the GOL in develop
ing the institutional capacity of the Village Water Supply Section 
(VWSS) of the Ministry of Rural Development (MORD) to design, 
construct and maintain new and existing rural water supply systems 
in Lesotho. It is anticipated that by providing assistance to the 
GOL in developing this capacity, the VWSS will be more effective 
in carrying out its responsibilities as they pertain to rural 
water supply systems, It will have developed the institutional 
infrastructure necess~ry to support future rural water supply 
endeavors. 

11 See Annex VI for justification 
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[n o~d('r. tu ~I<:hi~ve its purp("\~,·, the project is to generate 
outputs \orhlch Includf' Increasing tht numbers of trained Baso.::ho 
p('rson~pl to provide VPSS with an enhanced design, construction 
.:md m':llntenance capahi 1 i ty. trained vi llage "waterminders" who 
wi i I hi' rc.s~onsihl: fo: minor maintenance of the water surply 
systelll servIng theIr vlllagf*;, regional. and district maintenance 
cPlltc'rs \oJhich will be responsible for major repair work in rural 
~[ltc'r supply systf.'ms in their respc'ctive service areas and 
Il11pr"v('d coordination between thf' ~linistries of ~:ealth'and Rural 

Ih'vl'lnpml'nl -,IS it rwrtains to the health and sanitary aspect and 
impliv,llions n[ hringing increasEd suppl·~ec:; of water to rural villages. 
Inpllts n('eded Ilnder the project include tec.:hnl:,al assistance, partici
pant and in-country traInIng, commodities, bud~etary support, construc
tion of facilities, and other costs described in Section n. 

The l)l.'"oject \lill be implemonted within the MORD's V~:.llnge Hater 
Supply Soction under the direction of a chief-of-party (COp) who will 
serve as the chief technical offic~r (CTO) within VWSS. As the eTO 
thE' COP will report directly to ehe Senior Engineer (Mosotho) and rhe 
F£'rmanent Secretary witkln the MORD. 
Activities will be closely coordinated with those of other donors 
il:volved in providing assistance in village water supply systems. 

Thp analyses undertaken ~' thi s paper found the project I s design 
to 1)(' t('chnically, f'conomically, socially and financially feasible, 
<Illd concluded th£lt the project is re!lriy for implementation. 

The need for developing the institutional capacity of Vh'SS 
to d('sign, construct and maintain rural water supply systems is 
critical and it is felt that the Rural ~ater Supply project will serve 
this need, which will help to improve tpe healtil and basic living 
standards of rural 8asotho~ 

Thp project retains the same range and the general scope of 
actiVItIes described in the PID. The negative determine.tion re
qu£'st0d in the PIn, reqardin1 environmental impact, therefore remains 
v.:llid. 

The economic aspects of the proposed j)~oject have been closely 
examined anr! despite the large capital expenditure plnnncd, the 
project represf'nts the most realistic alternative to accnmplisp its 
/'oals :1(1(1 ohjectives, taking ).nto consideration the ahi I ity of th£, 
COL to mf'et its financial ohligntions during and aft!'r the lifp or 
Ihis projc>ct. 

The GOl. is firmly cOlilmitted to tr.e project, and tPe GO!. 1'.1S 

stntl'd its willingnpss to fully support the project in tenr.s d· 

pl'rsonne I and nudget. The project technology and operat ior,,1 
npprn.:Jcn propnspd are thl:' most viable among the many al tern.'!t lves 
l'onsiderf'd. 

http:technv.al
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ll. T:!oj0ct Background and Detailed Description 

A. BdCi-. Jruund 

1. General 

The moulltainCIl\S Kingd0m of Lc'soth0, which is surr0unded by the 
I{"\lllblic "f South Arric:1 (lr its s[lt('lJitcs, is [lbout 30,350 square 
kilonH'ters in [lrea, ur a little larger than the American state of 
Maryland. It is listed hy the U.N. as one of tr.e world's 25 least 
devl'inped countries due in part to a comparatively late start in 
cmnm0ncing serious development efforts - approximately thirteen 
Y"ilrs agu. Lesotho has a de jure population of 1.2 million people 
and ,I gross domestic product (GDP) per capita of only $115 (1978). 
Agriculture is the country's most ih'portant sector in terms of its 
contribution to GDP (30%) and employment (51%), although less than 
4000 square ki lometers (12.7%) of t~.o land is considered to be arable. 

While Lesotho does not have many basic resources (such as mineral 
df'posits, fertile land and tra~ned people), Lesotho does have water 
TI'Snllrc('s \v11 i ch can he exploi ted. The mountainous 1 and, the Senqu 
«(lrange) River and its tributaries, and an average precipitation of 
approximately 700 mm (275 in) combine to provide Lesotho with the 
potential for developing relatively inexpensive, gravity spring fed 
watf'r Sllpply systems in several areas of the country, as well as the 
potential for domestic hydro-electric power production and water 
exports to South Africa. Despite this abundance of water, the rural 
people of Lesotho do not have access to improved water supplies. 

Five separate Etudies, all dealing wit~ various aspects of 
cJf'veloping Lesotho's water resources have been reviewed and sU1Tllllarized 
in an AID-funded feasibility study conducted in October, 1977.1/ 
This study estimates that approximately 94% of the Hasotho p~ople reside 
in <lrf'as not served by municipal water systems, which Clre the responsibi
lity of the GOL's Ministry of Works. Since water-borne and water
r"lilted diseases occur mostly in the rural areas of Lesotho ,>lith in
[ldl'quate or non-existent water supply systems, the GOL has placed high 
priority 0n the need for improved 'vater supply systems in these areas. 
TIJ(~ Tl>sponsibility for developing these systems lies within the 
~I in i s try of Rura 1 Deve lopment (MORD). In Oc tober, 1976, the GOL 
furmally requested AID assistan:e in developing rural water supply 
systems after [I GOL inspired prugram, characterized by inputs of labor 
:Inc! money contributed by villages, as well as MORD technical assistance 
generated such a large response (approximately 700 villages) that the 
GO]' found it did not rave the capacity within MORD to meet this demand 
nor maintilin many of the rural 'vater supply systems subsequently 
constructed. AID, in response to the GOl's request for assistance, 
commission.:!d the engineering consultant firm of Metcalf and Eddy 
Intprl1[1tional Inc., to condul':t th~ feClsibility study mentioned 
(':lrli('r. As a result of that study, a team was assembled to design 
il prnjf'ct proposal to assist the GOL in its r~ral water supply endeavors. 

1/ Metcalf and Eddy, IntPrnational, Inc. 
h'ater Supply Report, October, 1977. 

Lesotho Vi llage 
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2. Rural Sector 

Lesotho, although primarily Rn agricultural country, with 94% 
of its population rurally based, differs from most other developing 
countries in that the rural family is not dependent on farming or 
herding for subsistence. The major contribution to the family 
budget (approximately 60%) comes from wages earned from the 
industrial economy, almost invariably outside the village, and with 
respect to 90% of the families involved, outside of the country 
itself. \fuile ti1e general standard of living may be high relative 
to rural standards in other African countries, it is a result of 
the external wage economy and not from the development of domestic 
natural resources, even though 85% of all rural households have 
access to some arable land. 

Land is distributed relatively equitably in accordance with 
the traditional land tenure system, with an average of 2 hectares 
per family. The lowest 25 percent of farm families are reported 
to have one hectare or less, while less than 10 percent of farm ' 
families have four hectares or more. Basotho farm sizes are often 
too small to support the crop production and livestock requirements 
of the typical farm family, and therefore sharecropping and 
communal grazing arrangements are often made between farm families. 
It is estimated that about 60% of the sharecropping arrangements 
and 68% of the rural households are managed by women, since an 
average of 60% of the active malo:! population 'is absent from the 
family earning the family income. 

The greatest desire among both rural men and women is ~o earn 
cash from outside the farm, even where this might compete with 
subsistence domestic responsibilities. There is an innate under
standing among the rural Basotho communities that the cash returns 
to incremental agricultural activity are lower t~an in other forms 
of employment. Therefore, the preference is for non-agricultural 
activities due to the greater risks involved in investing incremen
tal expenditures of energy and resources into agriculture. 

The rural communities of Lesotho lack access to basic needs in 
terms of adequate nutritious food, preventive health services and 
potable water. Clearly, activities designed in these primary 
areas would be directly responsive to AID's congressional mandate 
to utilize its resources to assist the rural poor, which constitute 
an overwhelming majority of Lesotho's population. 

3. Coordination with Other Donor Assistance 

The P.P. Design Team found that numerous efforts either have 
been, or are heing undertaken, in cooperation with the GOL, by other 
donor agenci~s in the area of village water supply development. 
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Mnny of these actlvltles, however, were found to be quite small (under 
$100,000) and also site specific {i.e. villages to receive water supply 
systems WE're identified by the GOL and the donor} and programmed so 
that the assistance provided, in general, covers only costs of materials 
and f'quipmcnt. The limited nature and fitful progress of these 
activities compared to demand reflect the need for developing the 
c(Jmprf'hensive effort (including not only materials and equipment, 
hut tcchnical assistance personnel, training and facilities) proposed 
111 this project. 

Currently the major donors in the area of village water supply 
dcvf'lopment are the British Government (U.K.), the European Economic 
Connnllnity (EEC) and UNICEF. The nature of the assistance being provided 
and or contemplated by each of these donors is summarized as follows: 

British Government. The British Government's assistance in the 
development of village water supplies in Lesotho dates back to the 
late 1960's. More recpntly, in November 1977, the British Government 
~greed to provide approximately $420,000 to the GOL to assist in 
developing village water supplies. These funds were provided to 
cover the costs of constructing 30 village water supply systems 
primarily in the Hritish-funded areas of the Basic Agricultural 
Services Program (BASP). The villages which have or will receive 
water supplies are in the districts of Butha-Buthe, Leribe, Berea 

Mafeteng, Mohale's Hoek and Maseru (all, except Mohp.le's Hoek are 
located in the north or southwest part of Lesotho). Funds can be 
used to cover costs of construction materials and supplies, vehicles 
and other capital ~osts. The British Government is also examining 
a proposal by the GOL to provide an estimated '$770,000 to cover the 
costs of constructing an additional 20 water supply schemes (plus 
any village systems not constructed during the initial 1976-79 
period) over the 1979-82 period. It is anticipated that these 
funds will be authorized for use in primarily the same manner as 
in the initial project. Both of these projects require self-help 
village labor and a 10% GOL contribution. 

European Economic Community (EEC). The EEC's European Develop
ment Fund (EDF) agreed to provide the GOL with approximately S170, 
000 to cover the costs of constructing 12 gravity water systems 
UVf'r a 1 year period (Phase 1) beginning mid-1978. In addition, 
tlw HC, during the second and third phases of its project{w~ich 
will consist of 8 gravity and 20 borehole systems), has tentatively 
indicated that it will provide $630,000 over the 1980-82 period, 
if funds are available and phase 1 is successful. The EEC projects 
will cover the costs of materials, workshop tools, simple survey 
equipment and some transport costs. These projects also require 
that the GOL ensure that self-help village labor will be made 
available. 
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UNICEF. The UNICEF assistance to village water supplies in 
t.l'sotho hC'gnn in 1 <)7R. Through an ar,rf't'mpnt wi th thf> GOl., llN1CF.F 
is providinr, approximntt'iy ~103.0(l0 \oJhich is bC'ing uspd to COVt'r 
the cost:> of training approximately 50 village waterminders (who 
would perform minor main"enance on the system serving his/her 
village) and providing th,~m with repair kits. Funds will also be 
used to cover some transport costs. The funds provided by UNICEF 
(which have almost been completely expended) can be utilized by 
the GOL through 1980. 

lINDP. The United Nations Development Program, as part of 
the \',later Supply and Sanitation decG.de which begins in 1980, has 
indicated to the Mission and the GOL its interest in assisting in 
the implementation of AID's proposed rural water supply project in 
Lesotho. UNDP has proposed to provide technical assistance in 
the construction of latrines in selected villages being provided 
with water supply systems. The Mission has indicated its desire 
to \oJork cooperatively with UNDP, and UNDP is in the process of 
preparing documentation on the nature and level of assistance 
being proposed. 

As stated earlier, the assistance provided by other donors 
in developing village water supplies does not represent a comprehen
sive effort such as proposed under the AID sponsored project. 
However, the assistance being provided by other donors would be 
coordinated with AID's assistance, since the Chief-of-Party for 
the Ame/ican technical assistance group (an engineer) would serve 
as Chief Technical Advisor for all of the activitien involvirg 
village water supplies in Lesotho. Thus coordination with other 
donors is assured. 

4. Coordination with-Other Mission Projects. The proposed Rural 
Water Supply project, which will assist the GOL in developing its 
institution~l capacity to design, construct and maintain village 
water supply systems, will be the first project of its kind funded 
hy AID in Lebotho. However, this project will need to be coordinated 
with the implementation of the Rural Health Development project 
(632-0058), also funded by AID. The Health project features, 
among othf'r outputs, training for village health workers, who will 
he ablf' to instruct other members of the village in such things as 
proper washing and storing of food and food utensils, body and 
hand wash ing, and in gene,oal, proper care and use of water. 
Since the training of village health workers is well behind the 
original :>chedule due to delays in project authorization and 
implementation, a health education specialist, who would serve 
as a coordinato~ between the Ministries of Health and Rural 
Development for the rural water supply project, will be necessary 
to ensure that the villages selected to receive water supply 
systems have been instructed in the proper care and use of water 
prior to construction (See Health Component contained in Section 
lTl A of this project paper). 
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B. Ovtailed Project Description 

1. Goal 

The goal of this project is to assist the GOL in improving the health 
and basic living standards of Lesotho's rural poor who comprise approxi
mately 94% of the population. Goal achievement can be monitored by 
nnalyzing such indicatorr as the percentage reduction in the occurence 
of water-borne and water related diseases among rural Basotho, and 
r~ductions in morbidity in rural villages, particularly among young 
children. The Rural Health Development project will be directed at, 
among other things, training health workers for duty in rural health 
centers and clinics, who will be keeping records from which data 

conerning these and other health indicators can be extrapolated. 

2. Purpose 

The purpose and principal focus of this project is to assist 
the GOL in devel'Jping the institutional capacity of the VWSS to 
design, construct and maintain new and existing rural ~ater supply 
systems which adequately reflect health and sanitary education 
considerations. At the end of this project, it is expected that 
the VWSS will have increased its capacity with trained Basotho 
personnel capable of maintaining (with the necessary minor main
t~nnnce to be provided by village "waterminders") all existing 
syst('ms. The VHSS will also have the capability to design and 
construct approximately 20-25 new systems a year. Organizational 
and operational procedures employed by the VWSS will be significantly 
improved and institutionalized as a result of the assistance 
provided under this project. Major weaknesses of past efforts by the 
GOL, with the assistance provided by other donors, as it pertains 
to rural water supplies, were: 

a) the lack of (in terms of both quantity and quality) 
personnel within VWSS to cary out the design and construction 
activities; 

b) the virtual non-existance of a maintenance unit to service 
the rural water supply systems constructed, and; 

c) inadequate organization, planning and management capability 
within vv:ss. 

This project has been designed to place emphasis on imprcving 
these areas while progress is also being made in reducing the backlog 
of requests from villages for water supply systems. 

'3, Outputs 

The outputs of this project which will be produced to achieve the 
project purpose are the following: 
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a. Trained Basotho Personnel 

By the end of the project, 3 long-term participants trained to 
the B.S. level in Engineering in the U.S. and 20 long-term participants 
trained in various technical skills at Lesotho technical institutions, 
will have been assigned to positions within the VWSS. The 3 lon~-term 
(V.S.) trainees will be assigned to counterpart positions within the 
VWSS, upon training completion. The 20 long-term graduates from 
Lpsotho's technical schools will be primarily assigned to various 
supervisory positions to be established for the existing technical 
units within VHSS. Training will also be provided for present vwss 
personnel which will be geared to improving their on-the-job skills. 
l~is training will generally be of 1 to 2 weeks duration per person 
each year, and will be provided by the training engineer, ae supple
mented by the other technical assistance engineers. Finally, training 
will be provided to 547 village represent.atives called "waterminders" 
(ralipompo). This training will also be from 1 to 2 weeks duration 
and wi 11 provicle the "waterminders" with the knowledge, skills and 
tools necessary to perform minor maintenance functions on various 
types of rural water supply systems .l../ 

h. New and Reconstructed Rural Water Supply Systems 

By the end of the project, ]42 new rural water supply systems and 
6R completely reconstructed systems will be installed. The schedule for 
installing systems over the 7-year life-of-project has been developed 
t::Jking into consideration equipment and material delays. availability 
of trained pErsonnel, absorptive capacity, and recurrent costs. 
Thus, the majority of the systems to be newly constructed or reconstruc
ted will be installed in the latter years of the project, while the 
systems requiring less trained labor and equipment will be installed 
in the early years. Temporary labor will be employed to install all 
systems, as well as latrines, with the self-help labor input of the 
villnges. 

c. Regional and District Maintenance Centers 

The VWSS will have 1 additional regional center .md three 
addi tional district centers, greatly enhancing its capacity to maintain 
village water supply systems. With these additional facilities and 
necpssary equipment, the VWSS will be able to perform major maintenance 
work that may be required in each of Lesotho's 10 districts. 

1/ The qupstion of pay for waterminders is being left open to decision 
during project implementation. The Government of Lesotho position is 
that the question of pay should be decided by the village committees 
and that any pay should be funded by the v1llage. 
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The VWSS organizational, management and operational procedures 
U:H'c! for identifying villages in which systems will he constructed, and 
dl'signing and maintaining systems will he significantly improved by 
the' <'nd of the project. VI·ISS will have the.apabi 1 i ty to administer 
its capital equipment and human resources in such a manner that the 

... mrk of each unit can be planned effectively, enabling the V\·:SS to 
opl'rntc much better and monitor its activities. Support activities 
SUCll as transport management, financial record-keeping, and equipment 
and material inventory management will be strengthened so that the 
VWSS will be able to account for the resources heing utilized in 
systems installation and maintenance. 

e. Imp!oved Coordination between MaR and MORD. 

The provision of water supply systems in rural areas of 
1.esotho has health and sanitary implications which must be addressed 
if this project if; to be successful in helping to reduce the incidence 
of water-borne and water-related diseases. Tnerefore, it is essential 
to have effective coordination of rural water supply construction 
between the Ministries of Health and Rural Development. By providing 
a health education specialist, who will serve to coordinate and 
monitor health and sanitary education aspects of village water 
supply activities until village health workers have been trained in 
sufficient numbers under the Rural Health project, it is expected 
that the VWSS staff will become more sensitive to the health and 
sanitary implications of their IJork. This specialist, a full 
member of tpe MOll Health Education Unit, would work with MOl-l 
in determining health and sanitary measures most appropriate for 
rural areas of Lesotho. This specialist will also work with 
Monn/VWss to ensure that these measures have been employed prior 
to actual construction of water supply systems and sanitation 
facilities (which will be provided only to selected villages). 
Tn this manner, it is anticipated that effective communications 
and coordination between ministries will be established and the 
provision of improved rural water supplies and sanitary facilities, 
which will help to reduce the occurence of water-borne and water
rrlated diseases, can be realized. 

The required inputs sufficient to produce the outputs des
cribed above arc indicated in the following discussion: 

a. AID 

1. Technical Assistance 

($000'5) 

Total $12,142.1 

$ 2,202.7 
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Thp project will provide 22 person-years of long-term technical 
,'xl'l'rt i Sl' .1nrl " pl'rson-VI',1n: of consul t <tnc i C'R. ThC' long tf'rm tf'chn i c i n<1R 
1"Il!I,ri:;,' :1 ('ivi I F11)',illl'I't' (\,';1111 11':1.11'1', 7 p.y. 's). C(lI1:;\ I'Ill'l i(ll1 

J-:nginl'l'r (5 p,y.'s), ~1.1intl:'nance Engineer (4 p.y.'s), civil Engineer 
(training, 2 p.y. 's), Health Education Specialist (2 p.y. IS) and 
Financial Manager (Accounting,2 p.y. IS). Consultancies will be 
provided in the following areas (and possibly others if deemed 
nl'cl'ssary): ~ell Drilling (for Rotary Drilling Rig), Pydrogeology, 
Sanitary Engineering and Public Health. 

2. Training $ 387.2 

Training will include 12 study years of long-term participants 
.1t the R.S. level in the U.S., 60 study years of long-term training 
."It l.csotho technical schools. Three individuals will be trained to the 
~.s. in Engineering level and 20 persons will be trained to the 
tl'c~nical rliploma level (three year program) at Lerotholi Polytechnic. 
(lSf' may also he marle of the Leloaleng Technical School. 

The long-term project training schedule has been planned to 
:lLlow time for ."Ippropriate individuals to be identified, given 
l.psotho's critical shortage of trained personnel. 

Short-term in-service training (1 to 2 weeks) will be 
provided periodically each year for employees of VWSS to upgrade 
their on-the-joh skills. Short-term training (1 to 2 weeks) will 
also be provided for waterminders, which will enable the waterminder 
to pcrform minor maintenance on the water supply system serving his/her 
village. Waterminders ~ill be trained at the rate of up to 10 persons 
eacl! month. 

Belm" is a training schedule which shows the numbers of 
pI'rsons starting long term training: 
N('w Starts FY1980 FY 1981 FY 1982 FY 1983 Total Trainees 

Long-term U.S. 
Long term Lesotho 

3. Commodities.~': 

5 
1 
5 

2 
5 5 

$7,602.2 

3 
20 

The commodities to be financed by this project include well 
drilling equipment (including special trucks, supplies and casing), hand 
pumps, diesel engines, windmill parts and power water pumps, vehicles, 
tools and power equipment (for waterminders and maintenance centers), 
water tenting equipment, pipes, fittings (and other supplies such as 
valvE'S, joints, etc) cement, steel storage tanks and re-bar (reinforcing 
steel). 

,': See Annex V for detailed commodity list and cost estimates. 
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Construction $ 476. 1 

The ~unstructi0n component consists of the following 
elements: 

Senior Technician Housing (1) $ 45.0 

Senior Technician Housing (5 ) $200.0 

Field Staff Housing (3) 75.0 

Regional Maintenance Center 55.1 

District Centers (3) 2B.3 

Contingency/Inflation 72.7 

All construction is scheduled to begin in the first year of the 
Proiect. The housing will be the standard "Pitso IV" type, of which 
lq are now under construction for other A.I.n. Technicians. Still others 
have already been constructed and occuped by A.I.D. Technicians. 

5. Other Costs $1,473.9 

This category includes funds to assist the Government of Lesotho in 
the systems maintenance support program, of which the USAID contribution 
represents approximately 25% of the total amount required.* Also included 
in this funding category are costs for temporary wage labor (required to 
install systems) and vehicle operation and maintenance (which includes petrol, 
oil and luhrication costs). 

b. GOL 

1. ~aintenance Program Support* 

$1, B61. 4 

$ BB4.B 

The Government of Lesotho will provide funding, on an increasing per
centage scale, to cover the salary and materials costs for the systems main
tf'nancf' support program. The percentage of costs funded by the Government 
of LC'sotho would he relatively small (20n in the initial year of the project 
and increase hy 15% each year until the sixth year of the project, when the 
Government would he responsihle for all costs of this program. 

~':/ The AIn contribution to this program provides funding on a declining 
percentage scale in years 1 through 5 of the project. The GOL con
tribution to this program ~ill be increasing up to year 6, when the 
GOL will start assuming all costs for this program. This cost-sharing 
arrangement will facilitate the GOL's capability to handle the costs 
of the maintenance program. 
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2. Administrative Support $429.2 
to provide 

The Government of Lesotho will be required/funaing for administrative 
support costs for the life of the project. These funds would be used to 
cover salaries of the following Government of Lesotho support personnel: 

I Personnel Officer 

Assistant Executive Officer 

2 Copy Typist~ 

Clerical Assistant 

7 Office Assistants (messengers and night watchmen) and a 
transport officer. Also included would he funds for field 
allowances and field equipment. 

3. 

4. 

Land and Furnishings $119.2 

(a) The Government of Lesotho will provide land for the r.onRtruc
tion of 6 senior technician houses, three staff houses, and 
1 regional and 3 district centers. They will also provide 
all utility connections, access roads (if necessary), site 
preparations, etc. This cost has been estimated at $81,700 
(in-kind) . 

(b) In addition, the Government of Lesotho will provide 
basic furnishings for all constructed facilities (inclu~~ng 
stoves but not refrigerators or heaters for senior techni
cian's houses). This has been estimated at $37,500. 

Village Self-Help Labor $428.2 

The villages wh!!re water supply systems are to be constructed, as an 
intrgral part of the ~riteria for selecting them, will be required to volun
tcpr labor to dig trenches, carry piping and 'other needed equipment, and 
carry rocks which will he used to construct reserviors. 

There are important assumptions related to the achievement of the 
objectives of this project. The logical framework matrix, Annex II of 
this pap,~r, presents assumptions at each level of activity achievement. 
'n,c following represent those assumptions which are critical to project 
success: 

a. MOH and MORD Coordination. 

Ollring project design, it was learned that'in the village water supply 
prnjPcts funded by Other sources, there was little coordination between the 



-11-

Ministrips of !!palth and Rural Development concerning the health and 
sanitary aspprts of thpse projects. It will be important to establish 
n ~oordinatcd eff(lrt bptween the MOH (which can assist in proper health 
0dllcation and supprvising sanitary facilities construction) and MORD 
(which will be pprforming the design and construction work for the 
villagp water supply systems). It is important to coordinate between 
these two Ministries from the outset of this project, and both 
Ministries have indicated they will, indeed, work cooperatively in 
this endeavor. 

b. Communications at the District and Village Levels. 

It is important to have effective communications between GOL 
officials at the district level and villages interested in water 
supply systems in these districts. Through effective communications, 
villages will understand what is required of them (i.e., maintenance 
of the system, selecting a waterminder, unskilled labor, ~tc) in order 
to be considered for a water supply project and district officials 
will b~ in a position to explain how the government will assist them. 
If this communications linkage is not functional, many misunderstandings 
can arise between the two parties, which would be most unfortunate 
with regard to achieving project objectives. Further, in order 
the District Community Development Officers (DCDO's) to do their job' 
ef[0ctively, they must have adequate staff and transport to reach 
the villages. The GOL has indicated it plans to take action to 
strengthen the staffing and transport available to each district. 

c. Recurrent Costs 

Meeting r~current costs is a problem throughout the GOL and 
is of special concern in a project as large as this one. The problem 
has been reviewed thoroughly with all concerned officials of the GOL. GOL 
representatives say that because of the intense, widespread demand for 
water systems and the consequent intense interest in this project at 
the highest levels of the GOL, recurrent costs will be met even if it 
means cuts in other areas. The Ministry of Finance is including the 
GOL share of recurrent costs for this project in its long term projections. 
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I I I. PR0JECT ANALYSES 

The engineering and construction phase of the project will 
entail routine planning, design and construction of some 142 
new community water supply systems to serve minimum domestic 
needs for villages ranging from less than 100 to as many as 
2,000 persons. Also included in the project is provision 
for rehabilitation of some 68 existing systems which have 
failed because of poor construction or lack of maintenance. 
The project is countrywide in scope and will be centrally 
directed [rom Maseru. However, construction, rehabilitation 
and mnintenance activities will be carried out from 3 
regional/district and 7 district centers. 

Technical and professional guidance for planning, design, 
procurement, construction rehabilitation and operation will 
be furnished by the Ministry of Rural Development (MINRUDEV).!/ 
through its Village Hater Supply Section (VWSS) as the 
implementing agency for the grant. The V\~SS will be assisted 
in these activities by expatriate advisors as well as U.S. 
technical assistance personnel assigned to the project. 
The V\~SS has performed similar work in its past and current 
programs, although on a smaller scale than proposed under this 
project. The present VWSS cadre includes engineering 
technicians, a hydrologist, surveyor draftsmEn, well-driller 
mlel office personnel, all under the general guidance of an 
expntriate enginee= advisor. The VWSS also operates a limited 
number of percussion well-drilling rigs and other equipment 
used in construction and maintenartce'activities, and maintains 
a small inventory of supplies and materials. Skilled artisa',ls 
such as pipe fitters, bricklayers, masons and carpenters are 
usually employed on a job basis. The expanded construction 
and maintenance activities foreseen under the project will 
require a substantial interim increase in the VWSS cadre 
of person~el over the term of the project, and then a decrease 
to an equilibrium level. 

Virtually all existing village water systems, as well as 
those proposed in this project. are based on the protection and 
development of naturally potable water sources from springs and 
boreholes. Frequent breakduwns and lack of maintenancp. of 
existing systems based on diesel, electric and wind-powered 

1/ Listed in other sections of the paper as MORD. 

http:artisa.Is
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pumping [rom low level springs and boreholes point, in the 
long run to n lower level of appropriate technology, which 
can be handled at the village level, and which can be 
managed under the constraints imposed on MORD. Therefore, 
emphasis in new co~st(uction in the project will be pIeced 
on three types of systems: simple protected springs without 
distribution; hiGh level spring captations with storage 
and gravity conveyance pipeline and distribution; and sturdy 
hand pumps on boreholes located in villages in and near 
centers of usage. No new wind powered systems, and only a 
limited number of diesel and/or electric powered systems "ill 
be installed. Provision, however, for the rehabilitation and 
maintenance of some existing systems of all types will be 
made over the term of the project. All of these systems 
will comprise some combination of the following components: 

(a) a source, either a spring or borehole. Springs 
will be protected by a captation box and silt 
trap. Boreholes (with an average depth or-SSm) 
will generally be cased, 6 inch diameter from the 
surface to a depth of about 10m with open hole 
below. A concrete plinth will be poured around 
the casing to exclude surface contaminants. 

(b) A pumping facility, generally hand pumps on 
boreholes, but als~ a limited number of diesel 
or electric pumps on low level springs or 
boreholes. 

(c) A conveyance pipeline (supply main) and a 
distribution network. 

(d) One or more storage reservoirs for pressure 
control and balancing of distribution. 

De~ign Standards: 

(a) A supply of 30 to 40 liters per capita per day 
(l/c/d). Relative per capita supply will 
depend on the yield of the source. 

(b) Sufficient storage capacity in spring-fed 
gravity systems to fully utilize the low 
flows of the dry seasons. The design of these 
systems will be based on minimum seasonal flow. 
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(c) A minimum distribution pressure of 10 lbs./in2 . 

(d) Distribution taps (standpipes) located so that 
no house is more than 150m distant. 

(e) Provision of one hand pump and borehole for each 
100 persons (about 20 families). 

(f) Construction of new boreholes for hand pump 
installations will generally be carried out with 
a straight rotary drilling rig to be procured 
for t'ne project. 

(g) The ~~ss will establish a capability for routine 
monitoring to ensure continuing potability as 
well as to respond to temporary loss of potability 
resulting from system breakdowns. 

(h) A 10 year population growth design period for 
major components. 

Virtually all efforts will be concentrated in the develop
ment and protPction of naturally potable water sources to 
minimize contamination hazards and reliance on treatment 
measures. In all cases, however, systems will be disipfected 
prior to their aeing placed in use, and provision will be 
made for routine monitoring of water quality to ensure 
continuing potability. Powered pumping installations will be 
housed for protection against vandalism and the weather; 
however, the number of such installations will be minimal. 
For the most part, new pumped systems will be based on un
housed hand pump~ set directly over protected boreholes. 
(No large diameter dug wells are to be const~ucted in the 
project.) 

The "least-cost", technically acceptable system will be 
selected, appropriate to local village requirements. In 
each case, a decision on whether t1· procef'd with construction 
will be based on an assessment of the village's willingness 
to support the costs of maintenance and depreciation. 

~or those systems involving delivery by conveyance pipe
lines, the source will be developed as close as practicable 
to the usage center thus minimizing the length of the 
conveyance pipeline. This pipeline, together with the 
distribution network, will generally consist of either 
polyvinyl chloride (PVC), galvanized steel, or both. The 
type of pipe to be used wil) be selected on the basis of 
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cost but also on local physical conditions. Wherever 
possihlp the pines will he buried in a trench both as a 
prot,'ction .1gainf:t vandalism .1<; well as against freezing. 
Expl'ril'l]('" ha~ shown that in f'xi~ting syste~s, with 
lIIH'r:Jlill)~ pn'~slln's (If 1.,s:; th:!n 60 1bs./in PVC p<'rforms 
w1'11. lI(1w('vl'r. galvaniz,ed stt-'l'} pipes will also be 
required, particularly where exposed on rocky ground or 
at tIll' cr()ssinl~ of 'dongas'. 

The distribution network will be based on communal 
water taps (standpipes), each with two faucets, a concrete 
splash block under each faucet, and a drainage pit or 
properly sloped drainway. 

To reduce costs for steel or brick storage and 
distribution tanks which have been used in existing systems, 
it is proposed to consider usage of covered hewn and/or 
rubble rock masonry tanks, and where topography permits, 
.1 ground level masonry platform or possibly reinforced 
concrete. 

Some of the smaller populated centers, in the range of 
50 to 400 persons, may not warrant construction of 
conveyance systems with storage and distribution. Under 
such conditions two options can be considered. If sprlngs 
exist near cent~rs of usage, they can be protected by closed 
captation boxes with silt traps and with one or more outlets 
from which waler can be drawn. Technologically, this is the 
simplest and most inexpensive system. Alternatively, where 
local geologic conditions permit, ~or2holes can be drilled 
at a spacing of 150m or more and each equipped with a hand 
pump so as to be available to users within a radius of 100m. 
Appropriate drainage for spillage around hand pumps will be 
provided and all boreholes will be sealed to prevent entrance 
of surface seepage and other contaminants. 

E~neering and Construction: 

The implementation of the engineering planning and design, 
construction and operation phases of the village water supply 
syst(·ms \"i11 be based on the procedures established in previous 
village supply activities of the ~~ss. These have been re
viewl'd in considerable detail in recent studies by consulting 
I'ngillf'l'ring firms and have been found adequate. 

A reconnaissance survey by Metcalf and Eddy, International 
Inc., during 197Qn7 developed preliminary feasibility data 
on whicll project design modes and other criteria are based. 
More recently, Binnie and Partners have developed detailed 
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design and costs for some 49 actual systems on which average 
costs presented in this report are based. The VWSS has 
prepared a list of some 25B systems of which some 110 are 
designated for new construction and the remainder for 
rehabilitation. Design documentation for these systems is 
presently lacking; however, it is expected that before the 
grant-financed equipment is delivered, some 50 system designs 
will have been completed. The remainder will be designed at 
a rate of about 30 per year during the 7 year life of the 
project. This design capability is not presently available 
in the VWSS. However, the MINRUDEV is committp.d to supple
menting the present staff to reach these goals. Furthermore, 
the grant provides for technical assistance as well as 
related equipment and supplies so that VWSS capabilities 
will be commensurate with the tasks that are to be undertaken 
during the life of the project. 

Prior to commencing the project, the VWSS will prepare 
and submit to USAID, for its review and approval, a detailed 
project work plan for the first two years and a more general 
plan for the remaining 5 year planning, rehabilitation and 
construction program. This plan will include proposed project 
scheduling, personnel staffing and a list of quantities for 
all requir~d materials and equipment identified as to source 
of origin and finance. 

Thereafter, a quarterly summary report will be prepared and 
suhmitted to USAID which will include village project agreements, 
construction plans, listing of materials and cost estimates, 
together Hith appropriate bar progress charts and sufficient 
description to identify accomplishment during the reporting period 
and that projected for the coming quarter. It is foreseen that 
construction of a typical new system will proceed in general 
accordance with existing schedules along the following lines: 
after the target villages have been identified, scheduled in the 
work plan, and administrative formalities comrleted, the 
approximate water systems will be surveyed and designed. 
Rehabilitation of existing systems would follow a similar but 
modified schedule depending on the amount of work required: 

(a) As soon as the pertinent conditions prec dent 
have been fulfilled, the VWSS, through its 
construction subsection, will begin construction 
of spring captation, covered masonry storage 
and distribution t3nks, and trenching necessary 
for the conveyance pipelines and distribution 
network for village systems, which have passed 
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the selection process and been rank ordered. 
The bulk o[ the materials required for the 
above work are readily available and will be 
purchased locally. All unskilled labor ~nd 
local materials will be furnished by the 
villages. Most masonry, pipe fitting and 
carpentry work related to an installation will 
be contracted by the ~~SS. 

(b) Once the grant-financed equipment (rotary 
drilling rig, hand pumps, ancillaries and 
vehicles) and materials (PVC and steel pipe 
and well casing) are procured and delivered, 
the spring-fed gravity systems will be 
completed. Also, work will be started on the 
drilling of boreholes and the installation of 
hand pumps. 

The expected division of Hork is as follows: 

(a) Manual labor and local materials to be provided 
by villagers. 

(h) Skilled labor for masonry, pipe fitting, carpentry 
and other trades to be provided by VWSS through 
contract and staff personnel. 

(c) Drilling of boreholes and setting of hand pumps 
or motor pumps and testing of purification of 
the system to be done by the VWSS, using VWSS 
equipment. 

(d) Supply and transport of other than local materials 
by the VWSS. 

(e) Regular supervision of all work by VWSS personnel. 

The VWSS at present has only limited equipment 
maintenance capability. However, it operates and maintains 
4 trailer mounted percussion drilling rigs, procured in the 
early 1970's, at about a 40 percent efficiency level. 
Servicing vehicles, presently in its possession, includes 
one large flat-bed truck, 3 Toyota ~ ton pickups, and 3 
~ ton Land Rovers. 
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Thpse vehicles of fairly recent vintage are maintained 
1 n VWSS workshops. Howe',er. the VWSS has no organized 
preventive maintenance program, although it does have some 
in-house corrective maintenance capability. 

As some 14 service vehicles will be procured initially 
for the project as well as a rotary drilling rig and 
ancillary equipment including a water truck, it is 
essential that the VWSS develop a maintenance program 
commensurate with the demands that will be placed on it 
by the project. This will require the VWSS to develop 
a preventive and corrective maintenance plan for vehicles 
which it will acquire. Funds for this maintenance will be 
budgeted and provided by the project initially, to be taken 
over progressively by GOL by year 6 of the project. 

System Majntenance: 

The VWSS is very much aware of the importance of a 
sound maintenance program for the new water systems it 
proposes to build as well as those defunct systems it 
proposes to rehabilitate under the project grant. In 
order to maintain all the systems to be constructed or 
rehabilitated the following series of actions are planned: 

1. During the first years of the grant the VWSS 
will augment its maintenance subsection to a 
level commensurate with the needs of the re
habilitation component of the project. Technical 
assistance for this work will be provided by 
one of the U.S. engineers assigned to the project. 

2. Also during the first 2 years of the project, the 
maintenance subsection will emphasize strongly 
training of newly acquired personnel in the 
practical aspects of preventive and corrective 
maintenance both on the job as well as by ground 
in-service instruction. Concurrently, :onstruction 
of 1 regional/district and 3 district workshops 
for-storage of equipment and supplies and for 
maintenance will be undertaken by the project 
through a local contract(s). 

3. Maintenance on systems newly constructed under 
the project will be minimal during the first year 
and probably during most of the second year; 
consequently the maintenance subsection will 



-19-

concentrate its efforts on the work outlined 
in itpms 1 and ~ above as well as in the regular 
progr:.lm of the V\.JSS. By til(> bl'ginning of the 
third year of tile prlljl:'ct, how0ver, thp maintenance 
suhsection will be directing some of its efforts 
to maintenance work on new systems, but most of its 
efforts will be concentrated on rehabilitation. 

4. In the procurement of new equipment, a 15 percent 
factor has been included for an initial spare 
water system parts stock to be controlled by the 
VWSS. The question of payment for minor spare 
parts is to be resolved during project implementation. 
One approach that will be thoroughly considered is 
to debit the parts to the villages by the VWSS 
at cost as required. fhe village will make payment 
from a village maintenance fund to be held in escrow 
for such contingencies. This system would be used 
for nominal small repairs such as broken valves, 
pipes, etc., but the MINRUDEV will finance major 
maintenance out of its recurrent budget. 

5. A stock of replacement hand pumps will also be 
provided to the VWSS under the project to replace 
those that become defunct or those needing . . nHlJor repalrs. 

6. The district community development officer (DeDO) 
routinely visits all villages which have water 
systems and receives reports from the water 
minders as to the condition of the system. Further, 
the water minder is required to report any major 
difficulties (those which the minder cannot repair 
immediately) to the DeDO. The DeDO routinely 
reports his findings to the District Haintenance 
Technical Officer who schedules the repair and 
effects it. 

Technial Feasibility: 

The project is deemed technically feasible as presently 
designed in the project paper. It is based on previous 
experience of MINRUDEV, plus certain innovations which have 
been incorporated in project design and technical considerations 
which should make the project more cost effective. These 
include the substitution, to the greatest extent possible, of 
rock masonry structures for imported steel tanks and bricks. 
S;l1ce there is a demonstrated ability of the Basotho to hew 
and lay rock, either loose or with mortared joints, this 
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spems the obvious means for construction reservoirs, etc., 
\"Iwn the unlimitless availahility of raw material, on site, 
IS considered. 

A second, and perhaps as important, innovation to present 
technical methods, is the introduction and installation of 
hand pump systems. This can be accomplished at much less 
cost than the present borehole windmill or diesel pumping 
systems, and is a much more apppropriate technology in the 
majority of villages requiring borehole sources of water. 
The abandonment of new windmill systems has been encouraged 
since they are not, as presently installed at least, 
tt'chnologically or economically acceptable. 

The village water supply section has formulated standard 
plans for spring boxes, silt chambers and other appurtenant 
structures for distribution systems. Also it has access 
to independent local firms for architectural services, and 
possesses the survey and drafting capabilities required for 
its present workload. The addition of three engineering 
technicians should sufficiently augment the activities of 
the three Swiss engineers presently assigned to VWSS until 
su~h time as Basotho can be trained to supplant them. 

Procurement Procedures: 

In procuring materials and equipment with AID grant 
funds, AID procurement procedures will be followed. Letters 
of commitment/credit will be used for all procurement from 
sources other than Lesotho. Procurement of local materials 
will he in accordance with local law and practice, insofar 
as compatible with AID procurement regulations. 

Cost data was based on a sample of 49 villages actually 
planned and detailed for MINRUDEV and British Ministry of 
Overseas Development by Binnie and Partners, Ltd., a 
consulting firm with a branch office in Lesotho. From this, 
an additional cost of 10 percent for U.S. procurement plus 
a difference in shipping costs of plus 20 percent for U.S. 
procurement over the landed in Maseru costs for British 
supplied commodities was added. In addition, line item 
quantities were inflated for contingencies. 

Environmental Analysis: 

The initial Environmental Examination (lEE) was adequate, 
a negative determination was made, and the project retains the 
proginal charac~er. No environmental analysis (EA) is 
required. 
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GrPllnd \oJ:Jll'r, pxtractl'd frl1m springs ;jnel borl'holl's, 
prlwidl's ;lbollt 70 pprcl'nt \1[ the total water consumed in 
Lesotho. Some 69 percent of existing rural water supply 
systcms,which have been constructed by MINRUDEV or its 
predpcessors, are gravity systems based on high level spring 
captations which feed ~nto storage tanks and then into 
conveyance pipelines, distribution tanks and pipes 
(reticulation), and village taps (standpipes). Such systems 
prevail in all the highland region {about two-thirds of the 
national territory} as well as in much of the western and 
southern lowlands. About '31 percent of existing systems, 
virtually all concentrated in the lowlands, are based 
on diesel, electric or windmill powered pumps which raise 
water [rom boreholes or low-level springs through trunk 
pipclinl's (rising mains) to storage tanks. From these, water 
is distributed by gravity reticulation to village standpipes. 
Hand pumps, although extensively used on privately owned 
boreholes for domestic water supply, have only recently 
been installed by MINRUDEV on two departmentally drilled 
boreholes. It is proposed to increase substantially the 
number of such installations, as the most appropriate 
technology available for villages of lees than 400 people. 
Rooftop catchments feeding cisterns are also widely used 
by private householders as principal sources of domestic 
water in wetter areas, or as a supplemental source for 
inadequate public supplies. There is considerable scope 
for more" extensive use of rock catchment sources that feed 
covered cisterns, particularly in hill top villages which 
cannot be freely served by springs or boreholes. 

A hydrogeologic assessment during the preparation of 
this paper has led to the conclusion that boreholes 
yielding 0.1 to 0.2 lIs or more can generally be located in 
most villages in the western and southern lowlands at 
distances of no more than 150m from centers of usage. The 
requisite depths of such boreholes would generally range 
from 40 to 80m with an average of SSm. The depths to water, 
below land surface, are generally in the range of 3 to 44m 
and average about 12m. These depths are well within the 
feasible limits of hand pumping. One hand pump with bore
haIr has been designed for each 100 persons (20 families) 
with a maximum economic limited of about 4 hand pumps and 
boreholes for a village of 400. It is proposed to equip 
each boreho le wi th a ~loyno- type hand pump, each wi th a 
pumping capacity of 12 l/min or 5,760 liters per 8 hours 
o[ continuous use. Withdrawal at this rate would provide 
150 pl'rsons/pump with 38 l/c/d. Pumps used for 4 hours 
continuously would provide 100 persons/pump with 29 l/c/d. 
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In order to speed up the rate of village borehole 
construction, a rotary drilling rig with ancillary equipment 
will be procured under the project. When operating at 
maximum efficiency this rig can drill a SSm borehole within 
a IA hour work shift. Operating at reasonable efficiency, 
the rig will probably bore about 2 holes per week. One or 
more drilling crews from the present cadre of t· e drilling 
slIbsl'cticn would be trained to operate the rotary rig by 
a TOY (6 months) U.S. well-drilling advisor to be provided 
under the project. During construction of the village bo~e
holes operations of the Hydrogeology Subsection would also be 
upgraded through improved methodology introduced by a U.S. 
hydrogeologist in 2-3 month TOY's during the 7 year life 
o( the project. 

The design of the village boreholes is quite simple, 
as minimal quantities of water are to be extracted from 
each. Also. the design follows that used in existing 
boreholes from which considerably larGer quantities of water 
are extracted. As the geologic terrain in which the village 
boreholes are to be drilled is predominantly compast sand
stones and shales, only the uppermost 10m or so of the bore
hole will be cased with 6 inch steel casing and the rest will 
be "open hole". The casing will be scaled near the surface 
and a concrete plinth poured around it. The hand pun,p will 
be mounted directly over the borehole. The total number 
o( boreholes to be drilled under the project has yet to be 
determined, but will probably lie in the range of 250 to 300. 

For spring captations to be constructed under the project, 
it is essential that measurements or at least valid estimates 
o( low (lows of the target springs be available for realistic 
design o( the systems. Many springs, particularly in the 
drier western and southern lowlands of the country, are reported 
to have dry season flows less than a third as great as those of 
the wet season. 

Consequently, springs for larger captation systems will 
be selected carefully, and sufficient storage will be provided 
so that the minimal flows of dry periods are conserved and 
utilized fully. 

A full discussion of hydrogeologic consideration In the 
project is presented in Annex VII. 

Least Cost Method: 

The ~~SS will have all the information necessary to ensure 
that a modified least cost solution will be chosen. As used 
in this paper, the term "least cost" refers to installation 
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cost as mainten.1ncf' costs are similar for all the systems. Least 
cost mf'thodology. to the greatest extent possible, has been 
illl'llr"Pl1Lltl'd in this prllj.,ct. SlIhslitlltion of locally availabl{' 
SllllH' 1ll;lsllnry sLrllctllrt' fllr st"l't Links ,,,ill n'sl!lt in .1 50 Ill'rcl'nt 
s;lving on tlll'Sl' structures. USl' of handpumps for smaller villages 
in place of more costly and difficult to maintain windmills and 
diesel pumps is another example of least cost technology. 

Water Resources Utilization: 

Attention has been directed to assuring that the water resources 
to be utilized for village supplies do not detract from other 
possible uses of these resources. Ground water, extracted from 
springs and boreholes, will provide the source of water for 
virtually all the systems to be constructed or rehabilitated under 
the project. Normal recharge to the aquifers, from which the ground 
water is to be extracted, vastly exceed the relatively small 
qu.1ntities which will be withdrawn for village water supplies. Since 
th(· majority of the sources are free-flowing springs, which are 
I>rcsently being used as a water source for the villages, no diversion 
of resources is involved. 

Technical Plann~~: 

The technical planning for this project is baseu on three 
studies; namely, the report by Richard Feachem and others, the 
SWEen report, and the Metcalf and Eddy report, all released in 
1977. The SWEeO report considers village water supplies as a 
part of an overall comprehensive study of the water resources of 
Lesotho. The Feachem report emphasizes the health and sociological 
aspects of village water supplies. and the Metcalf and Eddy report 
concc'ntrates on the engineering aspects. Thus, the two latter 
studies tend to complement each other. More recently (1978), 
Ilinnie and Partners have developed designs and costs for 30me.49 
typical systeffis on which average costs in this report are based. 
The cost data represent valid present (early 1979) costs in Lesotho. 

Village Sanitation: 

Sanitation will be incorporated into the water supply scheme 
to the extent possible. MINRUDEV, through project funds, will 
supply cement for the construction or privy slal::s of the direct 
drop type. They will also provide one person a~d simple forms 
to instruct and assist villagers in constructing slabs. The 
villagers themselves will be responsible for digging the pit and 
provi-1ing the shelter building for the privy. The Ministry of 
11ealth and the health coordinator provided in the project will be 
responsible for encouraging and e~ucating villagers to the need 
and desirability of this type of facility and will coordinate 
thc'ir health education efforts with HINRUDEV's cO'.struction 
sclwdule in order to ensure that a maximum effort is obtained. 
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Cost of materials per privy is estimated to be: 

Cempnt 11Kg. at R.070 

Rebar 2Kg. at R.080 

Total material cost per slab Rl,50 

Costs of local effort are borne on an indivudual family/household 
basis and are not computed as parL of local contributions. 

In addition MINRUDEV will provide, on an experimental basis, 
a minimum of one clothes washing slab per village. This will be 
located adjacent to (within 10 meters but no closer than 3 
meters) 3 handpump or street hydrant (standpipe). Ministry of 
Health village health workers will encourage use of these slabs 
for clothes washing and will report on their acceptan~e and any 
requirements for additional slabs. Costs of these are as follows: 

4-5 50Kg. bags cement 

5 M.H. cement mason labor 

Total cost for labor and 
materials 

at R12.00 

at R 5.00 

R17.00 

Sand and rock are to be furnished by the village and costs shall be 
credi~ed in the totals for the entire water ~ystem. 

611 (a)(I) Statement: 

A thorough analysis of costs, designs and typical plans has 
been made and this section of the FAA is deemed to have been 
satisfied. While sites have not been identified for either 
structures or water systems to be installed un~er this project, 
those existing systems observed by the design team engineer 
and an analysis of costs and design criteria and specifications 
indicate that they are sound and reasonable. Sites for 
construction of buildings, have not yet been identified and an 
AID engineer will inspect and certify such sites upon identification 
prior to contracting and disbursement of funds. 



-25-

Summary: 

TIl€' effpct of both the rehabilitation and construction of 
vi lla);e water supply systems will be to enhance local village 
IW.11 th standards. Even though it is anticipated that the 
washing of clothes and personal bathing patterns of the 
villagers will not change markedly by making clean water more 
.1cc~ssible, it is expected that within a relatively short 
timp villagers will use more water for personal hygiene and 
cleanliness. Use of latrines is already well established 1n 
many villages of the western and southern lowlands. Thus 
thf' introduction of potable water in such villages can do much 
to raise the essential base for higher standards of public 
health. Justification for this is not based on the provision 
of clean water alone. The project proposes to include the 
introduction of privies in those villages where use of these 
is unknown, as well as clothes washing slabs on an experimental 
basis. Considering this threefold approach, the improvement 
in public health should be significant, even though the bulk 
of the project concentrates on clean water. This is the 
necessary base upon which other health programs must be built. 

2. Health Education Considerations 

Adequacy of Existin_g Health Education Program 
to Water-Borne Disease 

The need for, and importance of, a comprehensive health 
education program in Lesotho as it relates to water-borne and 
wat~r-related diseases is fully recognized and understood 
by fhe various departments and personnel of the Ministry of 
Ilealth and the Ninist!'y of Rural Development, but the actual 
implementation of any active, ongoing programs has been slow 
due to a lack of enough adequately trained personnel. 

The present health delivery system in Lesotho is 
characterized by a wide variation in ~he quality and quantity 
of services in the urban and rural areas. Emphasis has been placed 
on curative community health services in the majo~ towns, at 
the expense of preventive services in the countryside. Health 
resources arc concentrated in the urban areas of the lowlands and 
are predominantly hospital based. Over 90 percent of all 
hf'alth rf'sources are directed towards episodic curative care, 
primarily at hospitals. In both Lesotho's First and Second 
Five-Year National Development Plans, emphasis was placed on 
improving and upgrading health services to the rural areas 
and strengthening preventive medical services. During the 
First Five-Year Plan steps were taken to improve rural health 



-26-

services and reducp thp imbalance between rural and urban facilities. 
Thp S~cond Plan places greater emphasis on rural services, and calls 
[or the provision of basic integrated health services to the 
rural population through a Rural Health Development Program (with 
AID assistance being provided through the Lesotho Rural Health 
Df'velopml'nt Project, 632-0058, September 1977). 

This major AID sponsored project has been designed: 

1. to upgrade the planning, administration and manage
ment competence of the Ministry of Health to the 
levpl required to develop and maintain a national 
health delivery service, and 

2. to establish and institutionalize new health cadres 
required for the rural component of a national 
health services delivery system. 

In the Ministry of Health, plans are also underway to 
functionally divide the geographic areas covered by Lesotho's 
nine Government and eight non-government hospitals so that each 
of these hospitals will become the "hub" O:L a regional Health 
Service Aleas (HSA). These seventeen hos~itals each provides 
health ser~ices for a coverage area of 50,000 to 100,000 people. 
The Governme~t of Lesotho plans to develop and integrate a 
three-tiered t~alth delivery structure composed of: 

1. The Health Service Area Hospital - This will be 
the focal point for management of all health 
facilities within the coverage area. It will be 
staffed by a doctor, nurse clinicians, nurses, 
nurse assistants and support staff. 

2. The Rural Health Clinic (RHC) - There will likely be 
from two to fifteen clinics peripheral to and 
operated from the HSA hospital, with each clinic 
serving a population of 5,000 to 10,000 people. 
The Rural Health Clinic will be staffed by a nurse 
clinician and a nurse assistant, and will be the 
link between the HSA hospital and the more peripheral 
Village Health Worker. 

3. The Village Health Horker (VHW) - The VHW will be under 
the supervision of the nurse clinician at the Rural 
Health Clinic and it is anticipated that each Village 
Health Worker will serve an enumeration area (5-10 
villages) of 1,000 people or less, though this will vary 
depending on the area, size and composition. The 
Village Health Worker is the individual who will 
bring the simplest elements of prevpntive and curative 
medical system to the village level. 
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It iH I'XPl'ct,'d that all unit!' will bl"' l'stahlishpd, functioning 
;\1111 pn1vidilll', :-;,'rvil'l':-; tl) LI,:-;"t\ll":-; rl\\'a\ pnplI\ntiPr' Ily ()ctll\wr 
It)H\. '1'111' impL,'nll'ntalion of this r"l-~illnal COI1Cl-'pt will uo much 
to strengthen the health care delivery systems, especially in th~ 
area of primary health services. Once the new cadres are in 
place and at work it will be possible to develop effective 
health education/environmental sanitation and personal hygiene 
campaigns which should yield positive health and environmental 
effects. 

The three new cadres of health workers to be ueveloped or 
expanded under the Rural Health Development Plan are: 

1. ~lIrs(' Clincians - In addition to being able to diagnose 
and treat the problems of 90 percent of the patients 
seeking care at the rura~ clincs, they will provide 
direction and supervise the preventive and promotive 
activities of the nurse assistants and the Village 
Health Horkers. 

2. Nurse Assistants - They will be able to carry out basic 
nursing proceduref and some curative services and 
perform health p~eventive and promotive activities. 

3. Village Health Workers - These workers will be 
residents in villages within the enumeration areas 
they will servie. The VHW's will be selected by 
their villages and will serve as extensions of the 
rural health clinic staff at village level. The 3 
month period of training will [~ke place at the RHC 
and will be carried out by nurse clinicians, who will 
also supervise the VHH's when they return to work in 
the village. The VIm's will provide some curative 
health services but the major emphasis of VHW work will 
be on preventive health care. 

It is estimated that 125 nurse clinicians, 165 nurse assist
ants and 1,000 village health workers are required to give adequate 
health care coverage to Lesotho's rural population. Promotion 
of good health will cake many forms. Active programs at the 
village level will re initiated and supervised by the Public Health 
Staff in the ilSA Unit and carried out by the nurse clin::'cians and 
village health workers, working in coordinntion with the Public 
Health Inspectors, Health Assistants and other key personnel in the 
HSA Unit. since village health workers' training will have illness 
prevention and the promotion of positive h~alth (safe water supply, 
safe food storage, etc.) as its major component, the village 
health workers will provide most of the preventive health carel 
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"('alth ('c\ucation in thp systE'm. VIrtual1y al1 of the vil1age 
IH'.:llth worker positions wil1 be filled by the rural residents, 
till' majority of whom will bp wnm,'n. Thpy will be part of the 
vi Ilagl' social 1: fl' and. with re'lativt:'ly simple skills, th'" 
villagp health w, rkers will bE' able to translate their knu~ledge 
into language understood by the vil1.1gers, helping to bridge the 
~;(lcial and knowlt:'dge gap between the health system and the vi',lage 
social system. The village health worker will be technically 
supprviscC\ by the nurse clinician at the rural health clinic, but 
will ultimately be answerable to the community in which he or she 
live s . 

Till' c\l'vplopmpnt of the curriculum and other preparatory 
activitil's, which would lead to the commencement of the first VHW 
C,llIPH' in June 1980, was scheduled to start in March 1980. (Lesotho 
\{ur:ll Ih'alth Development Project Paper, p. 34). However, the 
implementation of this project is approximately a year and a half 
bl'hind schedule, so that the first group of vil1age health 
work('rs trained under this program will not be available until 
carly in 1982, too late to have much input into the Rural Water 
Supply Project. There are to dete about 125 village health workErs 
in scattered villages who have been trained under 12 pres~ntly 
existing training programs, but these have been pilot programs. 
They are not coordinated, and offer only a one or two week period 
of training before the VHW returns to his village. 

So although the potential for effective health education 
dealing with hygiene and sanitation on the village level is hopeful, 
some other means of providing the health education component 
of this proj£'ct must be found. 

A lIealth Education Unit was established in the Ministry of 
lIealth in 1972. It became fully institutionalized in FY 75-76, and 
now has a Health Educat0r who completed his stufies in the U.S. and 
returned in December 1978. 

The Health Education Unit (HEU) has developed health education 
classes for student nursp.s and midwives, for agricultural college 
students, health assistants and home economic assistants, as well 
as nationwide in-service education courses for personnel in and out
side MOll. On-going health activities at the village level are 
accomplished through the public health and clinic staff in the 
[i£'ld and in cooperation with other Ministries and members of the 
public. liEU supports them with organizational skills and teaching 
aids. Leaflets already produced include one on safe water and one 
on the building of pit latrines. The HEU has the capability of 
providing many of the WatE'r Supply Program's health educational 
needs, but has a very limited staff. 
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"palth tpaching cf any kind is minimal in the sChools at 
pr!'sl'nt. Hpalth education is in the curriculum of the 
N;(tioll.:Jl Teachers Training College. and health tE"xtbooks are 
lwinl~ dl'VI'I\)pp<! for studpnts in th,· primary schnols. so thf' 
PIII"lltial for \·rf,·(·tivl· teaching IIf hasic hygil'tH' and s.:lOitation 
COllCPlltS tu accompany the installation of water supply systems 
l n t Ill' v i II LJ b l' sis rea 1. 

The Distance Teaching Center was set up to expand the use 
of distance teaching methods in Lesotho. These methods include 
radio prcgrams, instructional booklets and leaflets, 
correspondence courses and communication support, such as visual 
aids, pamphlets and training courses for field workers. The 
Center provides background information, develops written materials 
as well as simplifying and making these materials attractive. 
pretests matprials and evaluates progress. It also advises 
organisations on their overall educational work and designs 
materials to help them. 

Health Education Programs Coincident with 
Provision of Improved Water Supplies 

Unsanitary conditions - the lack of protected water supplies 
~nd latrine facilities - combined with a lack of information 
and knowl\dge concerning proper hygiene are responsible for 
much ,)f thL' disease in Lesotho. "Hater-related disease accounts 
for 11 percent of hospital reportings overall, and 20 percent of 
rcportings in the under 5 age group" (Feachem : p.24). The 
most prevalent water-related health problems are gastroenteritis, 
typhoid fever. infectious skin diseases and infectious eye 
diseasf's. Although individuals ~ith skin and eye conditions 
;(re more likely to go directly to the hospital, many people 
with symptons of water-related disease such as stomach pain or 
diarrhoea arc likely tc treat their complaint at home or take it 
to a village practitioner. Only the seri~us cases reach the 
hospitals. Consequently, available statistics do not necessarily 
give an accurate picture of the actual incidence of water-related 
gastro-intestinal complaints. 

Reduction of water-borne diseases is normally one of the 
pril.ll' justifi;::ations for improved water supply projects. However, 
Richard Feachem's study found that "there is no difference in 
tite prevalence of reponed water-related disease in villages with 
or without improved water supply, and there is no difference 
in the epidemiology and seasonality of water-related disease 
in villages with or without improved supplies". Some of the 
reasons cited in his study were: 
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tlJ:lt I'Vl'n \"i th improvcd watl"r systems, hygiene 
1i;111 i 1:-: I"t'I1\;1 i Ill'd 11ll' sanll' ill I Ill' V i II ;lgl's; 

that hecau.6c infectious skin and infectious eye 
conditions fall into "water-washed" category of 
d i spas('s, they wpre not in fl uenced by the provision 
of improved water alone; 

3. that diarrhoeal diseases and typhoid fever may be 
either water-born2 or water-washed (or, more 
probably, both), and could be due to factors 
othern than fecal contamination, such as poor 
village hygiene practices, presence of flies, etc. 

Diarrhoeal diseases, especially in children under age 5, and 
typhoid fever, \vh ich is most prevalent in teenagers and young 
adults, both peak sharply during the wet season both in villages 
with and without a protected water system. Feachem postulated 
that possihly this was due to: 

1. the better survival of pathogens in the moist, 
warm conditions of the wet season than in the 
cold, dry winters of Lesotho. 

2. The significantly less hygienic village environment 
in the wet season which exposed the people to a 
greater risk of infection. 

3. The lowered nutritional status of the population 
due to the shortage of home grown grains in the 
wet season. Not every family can afford to buy 
all the food it needs from a store, and there is 
a correlation between malnutrition and dia~rhoea 
in young children. 

4. The increase in the fly population in the summer 
causing some diarrhoeal disease transmission via 
fly-horne fecal material. 

Till' problem is that clean water supplies provide a necessary but 
nut sufficient condition to improved health. That is, they 
provide the means to break the disease cycle, but the villagers 
allow the cycle to be completed in other ways through such 
unsanitary practices as making contact with contaminated water, 
not sufficiently cleaned utensils, and so forth. Thus, a 
health education program leading to improved sanitation and 
hygiene, carried out in conjunction with th~ installation of 
clean water supplies, would lead to health bFnefits unachieveable 
by either activity alone. 
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The health education programs should primarily be directed 
toward an improved village environment and toward the instillation 
of brtter personal habits of hygipne on the part of the village 
population. This would include: 

1. a change in defecation habits so that there would 
be no pollution of the water system (including the 
building of latrines). If alternate sources of 
water continue to be used for bathing and washing 
clothes, these should also be free of fecal 
contamination. 

2. Handwashing before eating and preparlng food, and 
after defecation. 

1. Frequent body bathing and clothes washing. 

4. Protecting food from flies. 

5. Washing fruits and vegetables before eating them. 

6. Proper washing and storing of all dishes and 
utensils used for food and water transport, 
storage and servlng. 

7. Elimination of fly ~reeding areas by burying or 
disposal of garbag~ by other methods. 

The effect of providing a safe water &upply on conununity 
Iwaltb depends on the extent to which the conununity makes use 
of the supply. This, in turn, depends on social customs, an 
understanding of health implications, and on the level of 
service provided. If water has to be carried from distant wells 
or public standpipes, the quantity fetched is usually small. 
Use of this safe water for drinking and cooking reduces water
borne diseases, but the supply may be insufficient for proper 
personal hygiene, S0 that "water-washed" diseases (for example, 
trachoma and so~e skin diseases) cannot be effectively 
controlled. There is also the risk that the safe water obtained 
from the source can be contaminated in transit or while being 
storpd prior to use. 

An effectivp village water supply program should provide 
for pduc:ltion in basic public health both during preparation 
to stimulatp village interest, and during implementation, to 
ensure that full benefits are obtained from the new system. 
Major Ilcalth education efforts using printed materials and 
direct contact by extension personnel should be timed to coincide 
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with water system construction and maintenance, and should be 
followed by careful evaluation of resulting changes in attitudes 
and practices. Health education programs need to be established 
on n continuing basis, beginning early and, ideally, extending 
ovvr spveral years after the project is completed. 

Professional l~adership is essential to the establishment 
<Ind ('ffective functioning of any health education program, and 
to esnure that the educational aspects are carefully planne~ 
for the best utilization of time. personnel and resources to 
achieve the desired changes in health practices. Coordination 
with the Ministry of Rural DE:velopment's installation cmd 
maintenancp of water supply systems is crucial to the success 
of the health education component of this project. 

In view of the present health infrastructure in Lesotho, 
the delays in the training of health cadres under the Rural 
Health Development Program, the shortage of all categories of 
health personnel and the intracacies of the inter-departmental 
coordination required for a successful health education effort, 
the assignment of a health education coordinator to the project 
seems highly desirable, if not essential. 

This health education coordinator should be assigned to the 
liEU in the Nini stry of Health and wOl.~ld be responsible for the 
coordination of water-related health education activities with 
the installation of water supply systems in the selected 
villages. (See Job Description, Annex IV.) 

Working with the Chief Health Educator and his staff, the 
health educator would devlop schedules coincident with the 
installation of water supply 9tsems in the villages. The HEU 
would prepare/compile relevant audio-visual materials and 
develop curriculi for the various categories of personnel who 
would be involved in the implementation of the health education 
component of the projec~. The HEU would orient the key 
officials in each Ministry to the needs of the program and the 
desired objectives for their personnel, and schedule training 
programs. 

The next step would be the orientation and preparation of 
the on-site "health educators", using various resource people -
Public lIealth Nurses, P.H. Inspectors, etc., as well as HEU 
pe~sonnel for their training. 
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ann capital constraints f0und in the rural areas. However, time 
gained be it used for leisure, householn activities, social or family 
gatherings, or agricultural productivity is worthy of a high social 
benefit rating. 

b. Health Benefits. One of the most important direct benefits 
from improving the quality and quantity of water available is better 
public health. This aspect may be realized in terms of supplying un
contaminated water to a village site, or in developing sanitary 
watering facilities or both. The effect of water on health depends 
on many factors, especially the prevalence of disease and the extent 
in which villages use water. It is therefore necessary to identify 
the vectors of disease in order to break the chain of transmission. 
Previous studies concerning this problem in Lesotho indicate that 
the main vector of disease transmission lies in unsanitary water 
conveyance from source to usage site. The World Bank Paper on Village 
Water Supplies!! suggests that there is a direct propJrtionality 
between distance from water source to usage site and incidence of 
water transmilted disease. What one deduces from these reports is 
that public health benefits will be maximized from both conveniently 
sited, uncontaminated water and improved sanitary conditions, not 
only at the watering site but also in the conveyance from water point 
to home. To this end the project endeavors not only to construct 
village water systems, but to include a rural health education component 
to instruct villages on water usage sanitation practices, and management 
of human waste. 

An additional benefit within the area of health is implied in the 
co;;~ept of convenience. What is meant here is that less energy is 
required per day to supply water for domestic and personal use. In 
areas of marginal nutrition, this could prove to be a major benefit 
in reducing energy expenditure or cash amounts spent on food. In 
areas in which the nutritional plane is not as critical, nonetheless, 
the convenience factor could playa key role in overall physical well 
being of rural Basotho. 

c. Self-Help Benefits. The villages are to make a cash 
contribution for water system maintenance, but also to contribute 
labor for construction and ditch digging. This idea of self-help 
and community cooperation may be an incremental step in rural sectoral 
development. 

2. Cost Effectiveness. 

The cost effective part of the economic analysis will analyze 
three outputs resulting from the project. 

!I World Bank Paper: Village Water Supply. March 1976. 
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a. Institution Building - Training. 

Probably the single most important phase of the project is the 
institution building. Without this component it would be impossible 
to establish an ongoing program of water development. Investigation 
into the present MORD/~~SS program clearly shows that the major 
constraint is lack of technically trained personnel. Unfortunately, 
adequate numbers of trained personnel needed not only for this project 
but for ongoing VWSS development simply do not exist within the 
country. 'Therefore, key individuals for these positions must be 
trained either locally in technical schools or in foreign institutions 
depending on the competency level required. The organization/training 
part of this report has shown that it will take a period of seven years 
to train and educate sufficient personnel at all levels to run an 
expanded program. 

The cost effectiveness of the institution building component 
is evident. Given this as a major objective there is no other 
altcrnativp but to train and educate for the prescribed period of 
timp. Reduction .in training time and personnel will seriously 
constrain self-sufficiency in ongoing VWSS development. 

b. System Construction. 

There will be an estimated 142 npw systems built over the l:.fe 
of the project and 83 reconstructed. Appendix 7D shows t.he yearl~·· 

construction schedule and costing breakdown. 

Total cost for all new and reconstructed systems is estimated 
at $6,485,206.~ These systems are aimed at serving an average 
village size of 400 persons. This breaks down to 225 villages or 
90,000 persons served. Average cost per capita comes to $72. As 
an average cost this figure might be misleading since in practice 
systems constructed might vary enormously from the average. 

In reality a more efficient determination based on cost as a 
function of village size, geographic location, proximity to water 
source, and water source itself will be applied. The following 
table shows a current cost of the three recommended systems per 
various village sizes. 

~ Calculated on the basis of present materials costs, excluding 
all inflation and contingencies, plUS labor directly attributable 
to system installation, again excluding all inflation and 
contingencies. 
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The constrnints on Systems 1 and 2 are dependent on spring flow. 
It is not recommended that a simple spring protection serve more than 
400 people, villages larger than this should have a distribution and 
stnrage systpm or borehole/hand pump system where appropriate. Like
wise only on rare occasions should a System type 2 be recommended for 
villages of over 2,000 people (village size of 1,500 was used in this 
analysis, as an optimum) since it is questionable that a spring or 
closely linked springs can supply a stable, adequate supply for 
popUlations over 2,000. System 2 is also constrained by length 
of pipe distribution. A general rule of thumb used in MORD/VWSS 
is that pipe distribution system of over 2km is cost prohibitive. 

System 3 is constrained more by location than the other 
systems. Boreholes are recommended for the lowland areas where 
springs are not prevalent. 

c. Maintenance. 

Next to the institution building component of the project the 
next in terms of importance, at least economically speaking, is 
maintenance. 

The basic tenet here is: if the cost of maintenance is less 
than the cost of not having maintenance, then maintenance is justified 

Maintenance Cost Analysis. 

Project engineers have estimated that a major breakdown in any 
of the three recommended systems has a 20% occurrence rate. This 
m0ans that at any given time one out of five systems can be inoperable 
Experience in developing countries has shown that an inoperable system 
uSllally has deteriorated to the point where major replacement of parts 
is needed. However, since low maintenance systems are recommended for 
this project, with the highest cost items being pipe, which are not 
likely to have a high replacement factor, a replacement and repair 
factor of lOO~ for System 1, 25% for System 2 and 35% for System 3, 
should maintenance not take place, is used for this analysis. 

Assuming that ten (10) units of System 1, fifteen (15) units 
of System 2 and thirty (30) units of System 3 are produced at the 
beginning of year 1, total cost based on project data for these 55 
systems comes to $910,570. If maintenance is applied to the systems, 
they would all be assumed to be operating at the end of five years; 
total maintenance costs for maintaining these systems for 5 years is 
$49,235 (future value discounted at 11% for 5 years). However, if 
the systemss are not maintained it would be assumed, based on a 20% 
breakdown rate, that only 18 of the systems would be operable at the 
end of five years. Replacement costs of these systems using the 
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ClIRRENT (,OST OF THREE RE(,OOMENDED SYSTEMS PER VILLAGE SIZE ---_. 
Systems .Y 

Population 1 2 3 

100 511 N .. Z\ • N.A. Present value using 
20D 1,022 N.A. 9,410 average construction 
400 2,044 23,260 18,684 cost and maintenance 
700 N.A. 25,260 32,937 discounted at 11% 

1,000 N.A. 34.890 47,053 for 7 years. 
1,500 46.520 70,575 

!/ System 1 = Simple protected spring 
System 2 = Gravity spring fed system with reticulation 
System 3 = Boreholes with handpumps 

COST PER CAPIT.l\ 

Systems .!! 
Population 1 2 3 

100 $5.11 $ $N.A. 
200 5.11 47.05 
400 5.11 58.15 47.05 
700 N.A. 36.08 47.05 

1,000 N.A. 34.85 47.05 
1,500 N.A. 31.01 47.05 

Systems 1 and 3 show a straight line increase as population 
increases. They have fixed amounts of materials and labor for every 
100 people served. System 2 is elastic in its pricing and can take 
advantage of economies of scale as shown by decreasing per capita 
costs. The pricing sho~for illustrative purposes on System 2 is 
based on an average (see Appendix 7B for average price of gravity 
system). Increases in System 2 costs resulted in additions to 
storage facilities and some distribution. However, it may have 
been equally justifiable to suggest an agglomerated system serving 
a number of villages and having an extensive distribution system; 
costing for this type of system could go as high as $68,000. 
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above cited maintenance and repair factors on future values is 
fiqured to bp $306.9R4. Thus it can be seen that maintenance has 
saved $257,749 in expenses and has shown a cost efficiency ratio 
of 524%. 

The following details the above analysis: 

Nwnber of systems: 50 

No. 1 10 
No. 2 15 
No. 3 30 

Total maintenance costs for 5 years discounted @ 11% $49,235. 

Number of systems to be replaced at the end of five (5) years given 
a 20% p.a. breakdown with no maintenance: 

SY2te.!!'. Future Cost Replacement Cost . 
1 7 x $2,982 x 100% $ 20,874 
2 10 x $35,131 x 15!t 87,828 
;. 20 x $28,32c=, x 35% 198,282 

TOTAL $306,984 

Summary: Cost Effectiveness 

1. Institution building is shown to be cost effective, given 
it is the major objective of the project, and that the scale of 
production determines the period of training needed. 

2. It has been shown that Syetem 1 is a low cost system that 
should be used where appropriate in villages of under 400 persons. 
System 2 can be designed to serve villages from 400 persons on up 
to a realistic constraint of 1,500-2,000. It is the only system 
that can reduce cost per capita down by economies of scale. It, 
however, can become a very costly undertaking for large agglomerated 
village systems. System 3 is best suited to lowland areas where 
springs are not abundant. It should not be installed in village 
sizes of under 200 because of high exploration and transport costs. 
System 3 has an advantage over the other systems in that should one 
handpump break down the village would still have other pumps to 
ensure a water supply. 

3. Maintenance is shown t.o be highly cost effective component 
to the entire aspect of institution building and cost saving. It is 
a necessary component for any VWSS program, and cannot be over 
emphasized or promoted enough. 
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III. E. Managerial and Institutional Analysis 

Introduction 

The ability to develop the capability of the Village Water 
Supply Section (VWSS) to plan, install, and maintain rural water 
supplies is a function of at least five major managerial and 
institutional factors. They are: 

1. Staffing 
2. Training 
3. Logistical Systems and Procedures 
4. Organizational Structures and Functions 
5. Administrative Processes 

This analysis concludes that '-lith the inputs suprlied by the 
Government of Lesotho and the USAID, this project will be able to 
accomplish the stated purpose. While the public service system in 
Lesotho has many problems in common with other African countries, 
it does not have some of the critically disabling difficulties 
which others possess. For instance, the GOL is not p12gued with 
the tribalism or rampant corruption which undercut development 
efforts in more manpower rich states. Rather, there are the 
more normal problems of skilled manpower shortages, high turnovt'r, 
insufficient training, partial dependence on expatriate staff, 
inefficient procurement and supplies procedures, inadequate 
recurrent revenues, and only minimal salary incentives. 

Not all these problems can be dealt with in a pl·oject in this 
nature, as many of them have their bases in structural rigidities 
\oJhich only time and slowly accruing experience can changl'. 
However, the general design and specific structuring of this 
project attempts to address each of these difficulties. Activ
ities have been evolved which try tc mitigate their negative 
influences and effects. 

1. Staffing 

a. Existing Institutional Capacity 

There are 71 GOL nationals and 6 expatriates prL'scntly 
on the Village Water Supply Section: technical personnel rosll'r. 
These personnel work in the following divisions: 
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GOL Exp. 

Survey 5 1 
Hvjrogeology 4 
Drilling 21 
Maintenance 11 1 
Construct bn 23 3 
Workshops 7 
Prin. Tech. Officer 1 -

71 6 

At present these staff are divided into seven broad 
position/categories, and are paid from three distinct sources of 
funds. Fifty (50) of the seventy one (71) GOL/MORD staff, or 
70%, are employed on a daily basis. This situation and the 
average salaries of each rank are shown below ir. Table 1. 

Table 1. VWSS Staff Compensation Pattern 

positions 

Principal 
Officer 
Chief Tech 
Officer 

Tech 

Existing 
No. of 
Staff Salaries 

Sr. Tech Officer 
Officer 4 4 
Technical 
Officer 3 3 
Technical Ass't 
Officer 35 11 
Laborers 24 
Drivers 5 3 

71 21 

Daily 
Paid 
\olages 

12 
4 
2 

18 

Daily 
Paid on 
Donor Proj Monthly 
_F_u_n_d_s _____ Average Salaries 

12 
20 

32 

414 

255 

179 

152-114-112 
48-49 
71-69 

At the present moment, these 71 staff are fully occupied 
working on water supply systems funded by other donors. As will he 
indicated in another section, these staff have a capacity to 

*Source: MORD, Accounts Office, SalJry Records, December, 1978. 
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construct about 19 gravity systems per yedr on average. 

b. Additional HORD Staff Required to Implement AID Funded 
Project 

With the present personnel's time taken up with other donor 
projects, the staffing requirements for the AID funded project will 
be entirely ill addition to the GOL's existing staff. Furthermore, 
as the compensation pattern showed (and the preceding financial 
analysis demonstrated), the GOL does not have the capacity to 
absorb many new staff on their recurrent budget. Thus, any addition-
al personnel to implement the AID project water systems will have to be 
primarily ddily paid out of the AID project funds. The only exceptions 
are the maintenance crews, to be absorbed by the GOL on an ascending 
scale, and supplemental administrative support staff assigned to the 
project temporarily by the GOL. 

The daily paid approach to compensating personnel is very 
useful in the Lesotho context for three reasons: first, it is 
acceptBble to the staff hired; secondly, it does not impose an 
unnecessary burden of unneeded staff on permanent terms and thirdly, 
it permits replacement of normal turnover losses from a train~d 

IDOl and for the recurrent account these arrangements provide a 
significant element of flexibility in personnel matters. 

Part of tpe original motivation of the GOL in requesting 
assistance was to help reduce its enormous backlog of water supply 
applications. The MORD envisioned that the USAID project would 

temporarily boost the output of installations. The output would then 
phase down to a level where the HORD, with its enhanced institutional 

capacity, could carryon adequately. The numbers of projects which 
I~ve been developed as desired output levels are noted below. They 
are the basis upon which staffing requirem.ents have been drawn up. 

Table 2. Baseline Objectives [or USAID Systems Installations and 
Maintenance 

USAID New Systems 
USAID Reconstructed Systems 
USAID Replacement Systems l/ 
Other Donor Systems 
I~xisting Systems 

(1980 - 1986) 

Installation 
142 

68 

210 

Maintenance 
142 

68 
15 
90 

232 
547 

1/ Replacement systems will not require additional installation staff 
as these are done on contract with a Lesotho company. 
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Table 3 and 4 depict the numbers and levels of personnel 
required to implement the above numbers of installations and mainte
nance operations. The figures for installations were derived by a 
systematic process of person day work-loading for each activity 
phase in the construction of each system type. The maintenance 

personnel computations were relatively simpler, as shown below, based 
on the needs of a decentralized organizational structure. However, 
a cross check was done to insure that the probable person days required 
[or maintenance was not exceeded by the number of system breakdowns 
to be expec ted. These computat iOT ; are shown in Appendix VII -E, 
Tables 1 through 5. The estimates made in all of these calculations 
were supplied by the professional engineering staff of the VWSS. 

Table 3. Installation Personnel Required for AID Funded Systems 

at Height of Demand 1/ 

Numbers 

Chief Technical Officers 4 

Senior Technical Officers 5 

Technical Officers 7 

Technical Assistant Officers 22 

Laborers 33 

Drivers 8 

TOTAL 79 

Table 4. Maintenance Personnel Required for All VWSS Systems 
(1980 - 1986) 

positions Districts 

Technical Assistant Officers 10 

Laborers 10 

TOTAL 

Crew Staffing 

1 'per Distric t 

2 per District 

Total 

10 

20 

30 

1/ ~aximum demand will occur primarily ln the last four years of 
the project. 
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About thirteen (13) administrative support staff will 
bl' 11l'1'lkd til hack lip thl'Sl' ~dditillnal technic.:]l installation ,1nd 
maintl'nancl' personnel over the life of the projLct. They include: 
1 Personnel Officer, 1 Assistant Executive Officer (Registry), 
2 Copy Typists, 1 Clerical Assistant, 7 Office Assistants, 1 
Transport Officer. 

The field allowances and field equipment costs for the 
technical personnel will also be covered by the GOL. 

c. Availability of Additional GOL Staff to Implement AID 
Funded Project 

Of all the institutional i3sues outstanding, staffing 
considerations are the most important. It has been found that 
shortages of potential senior and intermediate staff are the most 
severe constraint on achievement of project purposes. 

Table 5 shows the numbers of personnel needed at each 
level, and the size of the personnel pool from which candidates 
could be drawn. The senior officer numbers (for eTO and STO) 
have been increased beyond the numbers shown for just AID funded 
projects, because the USAID training responsibilities encompass 
all staff at the VWSS. Thus, localization of the expatriate 
posts (7) and expected additions to establishment (4) are also 
r~flected in these figures, making the total numbers required for 
each category 10 each. 

Table 5. Numbers of Technical Personnel Required for System 
Installation and Maintenance 

Positions 

Chief Tech Of 

Senior Tech Of. 

Number 
Required 

10 

10 

(1980 - 1986) 

Qualification Numbers and 
Level Sources of 
Required 

B. Sc. Eng. 

Dipl. Eng. 

Personnel in 1979 

13 Nat'l Univ., Part 
1, 2nd year, B. Sc. 
Science program 

91 Secondary School 
graduates with "0" 
level passes in math 
and science. 

!/ See Appendix VII-E, Tables 1 through 5, for method of computation. 
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Qualification 
Level 
Required 

Numbers and 
Sources 
of Personnel 1n 1979 

Technical 
Ass't ()ff. 22(hst) Technical School - 270 Technical School graduates 

10(Maint) of Trade Cert. 

As the Table above indicates, the pools from which people 
WDuld be drawn are quite small. There are inadequate numbers of 
technical school graduates, secondary school graduates with "0" levels 
in math and science, and university students in science/engineering 
programs. 

In addition, there are other problems which restrict the 
availability and likelihood of retaining the needed persons. They 
are: 

1. Low GOL salary levels relative to the private sector and 
employment opportunities in the Republic of South Africa (RSA). 

2. Unharmonized schemes of service under which some competing 
ministries can offer appointments at higher levels to persons 
with the same training. 

3. A degree of inflexible position classification requirements 
which sometimes prevents persons without paper qualifications from 

being promoted to their true level of competency. 

~. Lack of a systematic training plan, including localization 
schedule. 

5. High turnover of staff at each level. Two conclusions 
have been drawn from the data and these situational factors: 

There is no chance of achieving a "self-sustaining" 
institutional capability in the VWSS during the life of the project. 
Only when the top ranks could be filled with B. Sc. graduates, and 
reliance on expatriates terminated, could that be possible. A 
second phase would thus be needed. 
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A seven year time frame is necessary for the project. 
This will insure that the required numbers of personnel will be 
available; that the 225 scheduled projects can be produced, and th~t 
the skill transfer so essential to institutional development can be 
received and passed on. 

While there are few short term remedies for the constraints 
mentioned, there are ways of coping with these real world problems. 
8asically, the project has been structured with achievable objectives, 
an active staff recruitment effort, and a practical training plan. 
In addition, there are other positive signs on the horizons: 

An enlarged enrollments effort at technical schools 1S 
being supported by a World Bank Education Loan, 

- Reduced migrancy opportunities are expected in the 
immpdiate years ahead as the RSA attempts to employ more nationals 
to help with their own unemployment problem. This could raise 
the numbers of technically qualified personnel available. 

Harmonization and adjustment of schemes of service is a 
good possibility in the next couple of years. A Canadian team has 
submitted a re~ort which is likely to be acted upon in the future. 

2. Technical Assistance Staffing Implications 

Technical assistance staffing in the project is shown in 
Table 6. It is designed to accomplish the following: 

a. To allow sufficient time' for new technica~ assistant 
staff to be housed, settle-in, integrated within the existing 
organization, and become acquainted with the rural water supply 
lessons of experience through working on on-going projects. This 
will also allow for possible delay in the arrival of drilling and 
installation materials, supplies, and equipment. 

b. To concentrate on training the 70 or so existing 
technical staff in construction, drilling, survey, and hydrogeology 
areas, as well as the training of the 30 maintenance personnel will 
be stationed 1n the 10 regional and district centers. 

c. To train those GOL and other technical assistance 
staff who will be the trainers of newer staff in subsequent years. 

d. To set up work planning, control, monitoring and procure
ment and supply management systems before the heavy pressures of 
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illHtallatioll buildill!!, start. 

e. To forge coordination linkages among the Ministries of 
Ilealth, Agriculture, and Rural Development in the delivery of health 
education, sanitary facilities, home economics, nutrition, community 
development, adult edv~ation, and water systems constructions. 

Experience indicates that providing early and adequate 
amounts of time for the performance of these institution building 
activities will yield the best chance for future successful operations. 

Table 6. Technical Assistance Staffing Pattern (1980 - 1986) 

Position 80 81 82 83 84 85 86 Total PY's 

Tcam Leader, Engineer X X X X X X X 7 
Construction Engineer X X X X X 5 
Haintcnance Engineer X X X X 4 
Training Officer/ 

Construction Engineer X X 2 
lIealth/Education 

Coordinator X X 2 

Financial Management 
Sj)ecialist X X 2 

Short Term Consultants 
- Drilling Engineer X 3/4 
- Hydrogeologist X X 1/2 
- Miscellaneous 1 3/4 

25 

With the above phas{ng of staff, the training and skill 
transfer functions will be accomplished before the pressure for 
production of new and reconstructed systems becomes especially heavy 
in the last five years. In this way both the institutional develop
ment as well as the construction, maintenance, and rural health 
outputs will be achievable. (See job descriptions in Appendix IV). 

With regard to the possible contributions of Peace Corps 
personnel in the project a firm determination has been reached. The 
VWSS and Ministry of Rural Development are clear in desiring only 
experienced technical personnel in construction and maintenance. 
TIley indicate they would prefer to rely on other voluntary organiz
ations for supplementary staff with technical backgrounds, if Peace 
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Corps cannot guarantee personnel with the required qualifications. 
Peace Corps has indicated that it is not likely to be able to 
fulfill these specifications. 

There is more likely to be a role for AB generalist Peace 
Corps volu~teers with the Ministry of Health to assist with health 
education and sanitary facilities installations. 

4. VWSS Staffing and Productivity 

A good deal of concern has been expressed by both donors 
and the GOL about the seemingly low number of system installations 
Wllich have been done in the past few years. For this reason, a 
careful "productive capacityfl analysis was undertaken. This analysis 
utilized the person days per installation type data originally compiled 
to estimate installation personnel requir~ments, together with 
computations of the actual work days each year for VWSS staff. It 
was found that when the toeal number of staff work days per year 
were divided by the number of work days needed to construct one 
average sized gravity system, the resultant annual VWSS capacity 
is 19 systems. (See Annex VII-E, Tables 6 and 7). The historical 
record of system installations has been: 16 in 1976; 15 in 1977; 
and 8 in 1978. 

With maximum productive capacity at about 19, the present 
output of 7 is especially disconcerting'. Two questions arose: 
First, what eX'plains the below-capacity product ion of the VWSS; and 
second, would the larger scale of AID funded projects be affected by 
the constraints of the past? 

The explanation of the discrepancy between theoretical and 
actual productive capacity involved four key factors: 

Inadequate training of employees in all fields causing 
greater frequency for breakdowna and lower standards of performance. 

Insufficient transport for personnel in all fields due 
to maintenance and repair down times. 

Lack of careful planning, programming and monitoring 
with proper coordinatior. and communication. 

Inadequate logistical programming in which p1p1ng, 
fittings, pumps, tanks, etc, were not ordered and delivered on a timely 
basis. 
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These problems were especially prevalent in 1978, partic
ularly the logistical programming issue. Each of these matters is 
addressed in the subsequent sections of this analysis, with a 
description of the activities programmed to deal with them. 

The question of whether or not the AID project would be 
affected by the same productive capacity limitations of staff numbers 
remains. There are two reasons why the same problems should not 
arise. First, the aforementioned difficulties will have been largely 
dealt with. Second, when examining the numbers and types of projects 
to be carried out, it is found that the AID funded projects will benefit 
from two characteristics: 

a. a highly productive and labor saving rotary drilling rig 
will be used to assist in producing 85 of the 142 new systems, or 
60%. In addition, only 32 new gravity systems will be installed 
over the 7 years; while 68 existing systems will be improved through 
reconstructions. The latter are far easier and shorter to do. 
Other labor saving aspects of the installation schedule are that 
very few diesel and no windmill installations will be done. Each 
of these technologies normally take over 800 person days of work. 
By contrast, a number of spring protection systems will be carried 
out, and they take on average only 90 days per unit; (See Annex 
VII-F, Table 8); 

b. especially careful person day estimates were drawn up with 
adequate flexibility for each of the types of systems to be installed. 
Neither of these approaches have been utilized in the past activities 
of the VWSS. 

2. Training 

Skill transfer in the planning, implementation, and up-keep 
of rural water supplies is one of the four prin~ipal outputs of the 
project along with systems installation and maintenance, and health 
and sanitary education. To accomplish this there are four major 
kinds of training which the USAID Training Specialist and Ministry 
Training Officer will set up. 

a. Chief Technical Officer Positions 

Three (3) Bachelor of Science in Engineering degrees have 
been programmed to address the need for professional technologist 
level staff. It would be desirable to program more persons at this 
level, but as noted earlier, there is a grave shortage of qualified 
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candidates to enter such programs. In addition, it is expected to 
be very difficult to retain B. Sc. Engineering personnel given present 
GOL salary scales. BecaUbe of the high cost of u.s. training, it 
is suggested that the USAID Team Leader may wish to identify approp
riate training sites with lower unit costs, especially on the African 
continent or elsewhere in the developing world. This would per~it 
more persons to be trained than just the 3 scheduled here. 

b. Senior Technical Officer Positions 

Twenty (20) Diplomas in Engineering have been programmed in 
order to secure at least 10 STO's. Expected turnover and drop out 
rates underlie the requirement for the high number of training starts. 
These persons will be trained at the newly established Lerotholi Poly
technic in Maseru. This institution has considerable multi-donor 
funding and staff, led principally by the United Kingdom. Out of a 
maximum of perhaps 25 places available per year, the Ministry of 
Rural Development should be able to secure about 5 places per year for 
four years. The course is directly relevant to engineering conditions 
and technologies in Lesotho, and includes one out of three years spent 
1n practical internships. 

It is planned to recruit, sponsor, and pay the fees and living 
expenses of 5 persons per year. They would do their practical intern
ship with the VWSS in order to receive hand-on experience and contribute 
to installations and maintenance. 

While some turnover will undoubtedly be experienced, it is 
the opinion of civil sp.rvants and educational officials that retention 
rates will be better than if reliance were placed on foreign institut
lons. 

Candidates for diploma level training will be drawn from two 
sources; internally from present TAITO staff as well as directly from 
secondary schools. This arrangem~nt would provide a mobility path 
for present staff. For those individuals who lack sufficient math 
and science in their backgrounds, supplementary tutoring will be 
arranged where necessary. Those diploma graduates who demonstrate 
exceptional capabilities could be considered for B. Sc. level training 
after a year or two of work experience. 

c. In-Service Training and On-the-Job Training 

In general, one week per year of in-service training will 
be glven to each level of staff, from STO down. A part of this should 
be an orientation to community development approaches. The bulk of 
training, of course, will be provided on-the-job in the field, as 
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installations are constructed and maintained. The USAID Training 
Specialist has been phased in to establish these training systems 
whl'lI till' projl'ct is initiat('d. 

1) Technical Assistant Officer Positions 

The greatest numbers of personnel to be trained will 
be the TAO's. To the present complement of 35 will be added 33 more 
to accomplish both AID and other donor funded projects. Active 
recruitment of technical school graduates will be pursued to fill these 
slots. The technical schools produce craftsffian level personnel who 
will fill construction crews of masons, plumbers, ~nd carpenters, as 
well as maintenance crew leaders. 

Their training will be of two types, on-the-job and 
in-service classroom. The USAID Training Specialist will be responsib
le for structuring learning experiences for them, deveJoping waterials 
and methods, conducting initial programs, and tra:ning other staff to 
do the same in the future. 

2) Laborers 

On-the-job and in-service tralnlng will be conducted, 
especially for 16 drillers and 20 maintenance crew personnel. A 
special effort will be made to identify talented laborers who could take 
trade tests and possibl/ qualify for entrance into TAO ranks. 

d. Water Minder Training 

There are estimated to be about 315 rural water supply 
systems at present, with 142 USAID and 90 other donor projects to be 
added. A total of 547 water minders will therefore need to be trained 
over the seven year period. While Basotho staff are needed to teach 
in the Sesotho language, the USAID Training Specialist will assist in 
the facilitation of scheduling, curriculum, sequencing, methods, 
materials, and evaluation. 

e. Training PLans and Training Officers 

A full time Training Officer for the Ministry of Rural 
Development as a whole has now been appointed and has begun function
ing. He will work with the USAID Training Specialist. (A full job 
description for the Training Specialist is found in Appendix IV). 
Below is a summary Table 7 which depicts thp. training plan for the 
USAID project. 



- 68 -

Table 7. Summary of Training Plan (1980 - 1986) 

Type of Subject 

Tr~inin~ Positions No. eS. Level 80 81 82 83 84 85 86 

Part ic ipant Chief Tech. Off. 3 B. Sc. Eng. X X X X X X 
Training Senior Tech. Off. 20 Dipl. Eng. X X X X X X 

l-
• 

In-Service Technical Officer 7 In-Service - 1 week per year 
Training eS. on-the-Job - in the field 

Technical Assistant In-Service - 1 week per year 
Officers 68 eS. on-the-Job - in the field 

Laborers 81 On-the-Job - in the field 

Water Hinders 547 Power & 
Gravity 
Systems 70 75 90 90 85 80 57 

3. Logistical Systems and Procedures 

a. Transport 

Vehicles p;-I)vided under the project will be fully adequate 
[or both Technical Assistance personnel and the 10 regional and district 
construction and maintenance centers. Furthermore, they fit the ~tandard
ization efforts of the GOL with regard to eq~ipment, can be serviced properly 
by the workshops, and spare parts are readily available. Costs have been 
kept to a minimum by targeting 4-wheel drive vehicles only for those 
mountain areas and assignments which require them. Cheaper half-trucks 
have specified CJS suitable for the lowlands and foothills. 

As there has been cunsiderable difficulty with vehicles 
IMintained and repaired by the GOL's centralized government garage, it is 
planned that the VWSS workshops will service these new vehicles. Closer 
control, accountability, and turn-around time is expected. There are 
sufficient engineers and mechanics to insure this. 

Replacement vehicles have been included because of the seven 
year length of the project. These are considered absolutely essential to 
sucrt,ysful completion of the installation and maintenance outputs of the 
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project. The heaviest workloads occur In the last four years of 
the project. 

b. ProcUL£ment and Supply 

As mentioned earlier the apparent l0w levels of systems 
installations and the productive capacity analysis led to an invest
igation of causes. Procurement and Supply arrangements have been 
identified as the principal problem. Donor country requirements lay 
behind a good part of the issue. Other delays are due to paperwork 
bottlenecks in the GOL with regard to locally supplied items. 

In the past the major donors of water supply systems have 
required that ordering of mate~ials and supplies can not take place 
until the following steps have been completed: preliminary surveys, 
detailed designs and costings, formal approval by donor agency, dnd 
physical release of funds. This process might easily take a year to 
complete. Subsequently, the preparation of purchase specifications, 
submittal to the Central Tender Board, tendering procedures, awards, 
shipment and inland transportation had to occur. The process has 
often been known to take up to two years to complete; and along the 
way, the prices of the specified materials have often changed, requir
lng some modifications. 

In this project the sequence of steps as outlined above for 
donor projects has been reversed in such a way that materials and 
supplies will be available as soon as a water system site has been 
properly surveyed and approved. Instead of waiting for a one-by
one site-specific detailed survey to be carried out, this project 
would, in principle, fund 210 water systems. Capital supplies have 
been programmed to arrive in time to keep up with the installation 
program, which in turn is based on prior training efforts and 
availability of technical staff. The VWSS and particularly the 
USAID supplied technical assistance team leader, will then participate 
ln the decision-making process for each specific water &upply system 
to be funded by the project. Proper standards and controls can thus 
be insured, without incurring costly delays. 

There are two important elements in this process. The 
fi r~lt will be the ordering of commodities as soon as possible after 
the pruject agreement is signed, and before the technical assistance 
personnel arrive. The second is that the USAID team leader and the 
Financial Management Specialist shall function in part as the procure~ 
ment and supplies personnel for at least USAID funded activities. 
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Delays in the local procurement of items through the GOL 
C~ntral Tenders Board is not an easily resolved item. In the short 
term, the existing procedures must be accepted and work must p~oceed 
within that framework. The Financial Management Specialist will 
bear some of the burden of handling supplies expedition in the begin
nlng. He will llelp to establish an improved supplies management 
system and train a GOL colleague to gradually assume the responsibility. 

It is encouraging to note that other donors have recently 
come to understand the procurement problem; and that they are begin
ning to provide up to 80% advance funding to deal with it. There is 
considerable likelihood, then, that the low 1978 level of systems 
installations will not be repeated again. 

4. Organizational Structures and Functions 

Three dimensions of organizational structures and functions 
require discussion. The first relates to the internal coordination 
of Ministry of Rural Development and the VWSS; the second concerns 
inter-ministerial cocordination of efforts related to wate~ supplies 
and health; and the third anticipates the type of inter-donor and 
GOL joint effort wllich will be required. 

a. Internal Coordination 

1. Central Administration and VWSS Technical Division 

Charts I, II, and III depict the organization structure 
of the Ministry, the VWSS, and the field administration level of work. 
Since the Swedish Consulting Group's organization study on the VWSS 
and the Feachem Report, knowledge of and sensitivity to a wide range 
of organizational and administrative issues has been heightened and 
spread. A number of changes were made in the organizational structure 
of the Ministry and the VWSS, which have improved the functioning of 
all units. The outstanding issues are only the perennial difficulties 
that a technical division and a headquarters administration have in 
coordinating their work. Misunderstandings and lapses in careful 
communication do occur on personnel, supplies, planning, transport and 
accounts issu~~. There is, however, good will on all sides to meet 
regularly and improve coordination of effort. To assist this process, 
a Rural Development Coordinator has been appointed and is located in 
the VWSS physical facility. 
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2. Field Administration 

(i) Dccentralization. The major innovation to take 
place at the time of this project is the decentralization of many 
maintenance and construction activities to the 10 regional and district 
centers. Three of the district centers will be located together with 
the regional offices. Each regional office will supervise and support 
the activities of its constituent districts. The regional offices will 
undertake major drilling and construction equipment maintenance, as 
well as be prepared to correct serious breakdowns in water systems. 
District centers will be able to take care of routine and minor 
maintenance problems that occur; and especially to give technical 
support and additional training to village water minders as needed. 
Together witll the USAID support, this structure should considerably 
enhance proper maintenance throughout the country. 

Each regional and district center will also serve as a store 
for various types of supplies used in equipment and system construction 
and maintenance. Supplies will thus be closer to those who need them; 
and lessen the dependence on headquarters linkages and the consequent 
delays. 

(ii) District Committees and Selection Criteria. The 
DCDa in each district is the head coordinating officer for the Ministry. 
The officer sits on the District Development Committee (DOC), and part
icipates in the water supply system selection process. The DOC is 
composed of all district ministry heads, chiefs from the area, members 
nominated by the Prime Minister, and coopted prominent citizens ~ho 
the District Administrator (DA) and committee thinks could make useful 
contributions. The DOC debates and draws up its suggested priority 
lists, based on the selection criteria suggested in the Feachem and 
Mctcalf Eddy Reports. Thanks to a considerable adult education 
effort with DOC members these criteria are now widely known and 
accepted as the relevant ones. The weighting given to various factors 
will naturally differ from place to place according to local circum
stances. 

(iii) Community Development 

The coordination between the DCDa and VWSS field staff 
is generally good. In the future coordination must become more intense 
and more sophisticated as the pace of project implementation picks up. 
It is expected that 20 additional Community Development Assistants 
(CDA's) will be hired to assist the DCDa in preparing the way for better 
system introductions in the villages. It is planned to coordinate 
the community development aspects of installing a water system far 
more closely in the future. This coordination will encompass the 
representatives of other Ministries such as the Ministry of Health 
which has sanitary inspectors, health af.sistants, and village health 
workers in the areas. All of these personnel will be attempting to 
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dovetail their efforts more closely. 

(iv) Rural Resource Planners. These more integrated 
efforts will be supported by other innovations taking place at the 
district level more generally. It is planned for 10 United Nations 
volunteers to come serve as Rural Resource Planners in each district 
in the future. GOL is considering assignment of these former District 
Development Secretaries toward levels in order to be in closer contact 
with principal chiefs and citizens in the villages. 

(v) National Rural Development Coordination. All of 
these factors in field administration are taking place against a 
background of the Wilmot Report. The Wilmot Report advocates utiliz
ing the Ministry of Rural Development in part as an inter-ministerial 
~learing house and coordinating body for national rural development 
efforts at the Maseru top management level. The matter is under 
discussion at Cabinet level. 

3. VWSS Issues 

(i) Structure. There are no major structural issues 
at present within the Section. Most have been adequately resolved 
in the past. Functional units to deal with surveying, hydrogeological 
examinatio~, drilling, construction, maintenance, transport, and 
stores have been established and appear to coordinate reasonably well. 
The only concern one has is that as the Section grows larger over the 
course of the USAID project, that it will be necessary to enforce a 
team spirit among divisions. Otherwise, the natural tendency to 
become overly "departmental" could lessen coordination. 

(ii) Integration of USAID T~chnical Assistance Personnel 

An area where there is always the possibility of 
unnecessary friction is in the integration of a new group of technical 
assistance personnel. The policy of the Ministry, the thinking of the 
USAID Mission, and the findings of this analysis are that the USAID 
personnel and resources should be fully integrated into the normal 
on-going operations of the VWSS. This,will mean that in the first 
two or three years that US personnel will function for all practical 
purposes as GOL advisors in the performance of their technical 
functions. Although categorized as advisors, they will fill operat
ional rositions as Chief Technical Officer~ in charge of maintenance 
and construction in all regions or as assigned. They will be available 
to work on other donor projects as necessary, and will not restrict 
themselves solely to USAID funded projects. In the last four to five 
years as USAID funded projects begin to be implemented in considerable 
numbers, it is only natural that they will tend to work more on them. 
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Thl' liSA [[) 'I\'am Ll'adcr \yi 11 funct ion as n Ch ie f Tpchn ica 1 
orricl'r and profcssional l'ngincl'r [;taff advisor to till' Sl'nior Engilleer 
(a newly l~stablishcd position for which a Nosotho is being recruited). 
Ill' will have special responsibilities for procurement and supply, work 
plannip.g and control, and administrative leadership for the other USAID 
funded personnel. Technical ~irection, however, will come through a 
unified chain of command from the Senior Engineer. This unified chain 
of command is based on agreed upon objectives, roles, and program of 
the USAID funded personnel envisioned in this project. Basic depart
ures from these agreements would normally be Lhe only cause of signif
icant potential conflict. 

b. Inter-Donor and GOL Coordination 

The major issue which arises here is that of the termin
ation and initiation of donor funded efforts. The ability of the 
USAID funded project to achieve its purpose is premised in part on the 
presence of other donors' capital and personnel contributions to the 
VWSS operations. Terminations of other donor personnel, especially, 
would place too great a burden on the remaining USAID staff. They 
would bl' unable to implement the volume of both other donor water 
supr.ly systems and those fun,led by the U.S. similarly, ne\; initiativrs 
for water supply systems from other donurs should naturally be care
fully coordinated to ensure that they are within the VHSS's productive 
capacity. An inappr0priately phased contribution could overburden the 
organization in the same way that an abruptly terminLtEd assistance 
effort would. Proper advance planning and coordination is naturally 
called for from all parties. All indications are that there will be 
continuity in donor contributions, and close collaboration among them. 

c. Inter-Ministerial Coordination 

Inter-ministerial coordination is required at two levels. 
The first is in the capital among the professional staffs of the VWWS, 
Community Development Section, the Ministry of Health, the Ministry of 
Agriculture, the Ministry of Education, and the private health and 
school associations. These staffs will normally have to meet at least 
quarterly so that each can keep the other informed of their efforts in 
health education, sanitary facilities, home economics, nutrition, 
school health science education, and so on as related to the water syst~m 
installation and maintenance programs. Those cooperating organizations 
who have personnel in areas where water projects are being established 
can then make quarterly plans for joint action based on the VWSS 
sciledule. The VWSS work pl&n will tend to be the dominant factor, as 
drilling and construction activities must necessarily be located with 
due regard to seasonality and other technical and economic factors. 
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Coordinating meetings will allow mobilization of available resources 
to achieve the health education output envisioned in the project. 

The second level of coordination required is in the field. 
This can only occur if the results of the headquarters meetings of 
professionals are well and fully communicated to their district field 
administrators. At this point the district representatives will form 
their own informal coordinating groups to plan their activities ward by 
ward and village by village. 

The USAID funded Rural Health Coordinator will provide the 
impetus through which this interministerial consultation and prar.tical 
planning can take place. 

d. Administrative Processes 

The two most significant administrative processes involved 
1n the VWSS (in addition to logistics management) concern the application 
of selection criteria and the overall planning-programming-monitoring 
system. As indicated in the preceding section on project selection 
criteria at the district development c()mmittee level, there is no out
standing proulem in this area. The technical and professional criteria 
\vhich have been evolved are widely und.::rstood and utilized both in the 
fidel and at headquarters. The USAID team will be able to participate 
in and monitor each selection. 

With regard to planning and programming, there is a great 
deal that can and will be done with the assistance of t.he USAID Team 
Leader and Financial Management Specialist. The present Principal 
Technical Officer has initiated various systems of proper record keep
ing which are appropriate. The additional personnel provided under the 
USAID project will enable full implementation of these essential paper
work processes. 
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CHART I II: FIELD ADMINISTRATION SCHEME 
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IV. Implementation Arrangements 

A. Recipient Project Administration 

The GOL's ~inistry of Rural Development has responsibility for 
designing and implementing programs and projects in community develop
ment and rural development (with the exception of those which fit more 
comfortably within one of the other Ministries such as Health and 
Agriculture). The Village water Supply Section of the MORD will be 
the unit responsible fox working in a collaborative manner with 
technical assistance personnel provided under this project. The 
technical assistance engineers will be serving in an advisory 
capacity to Basotho counterparts concerned with the maintenance, 
construction and design of village water supply systems. The team 
leader (a civil engineer) would report directly to the Permanent 
Secretary of the MORD, and the PTO. The other technical assistance 
personnel will be under the general direction of the team leader, 
but would be expected to work with Basctho counterparts in their 
respective fields of expertise on a day-to-day basis. 

B. AID Project Administration 

AID management of the activities planned under this project will 
be the responsibility of USAID/Lesotho. Day-to-day monitoring of the 
project will be responsibility of the Director, USAID/Maseru or his 
designee who would serve as the project manager. The Director or his 
designee would serve as the primary point of contact for the team 
leader, and will be responsible for assisting in the identification 
and resolution of any problems concerning project implementation. It 
is anticipated that in matters concerning commodity procurement, 
contractual and/or legal matters, the assistance of the REDSO/EA or 
AID/W support staff will be solicited. 

Upon signature of the Project Agreement prepared by REDSO/EA 
legal staff, steps will be taken to initiate the required construction 
contracts and services, procure commodities initially needed, and begin 
the identification and selection of the first class of trainees to 
start technical school training in Engineering in Lesotho. The neces
sary Project Implementation Order's for commodities, technical services 
and training will be prepared by USAID/Maseru with assistance from 
REDSC/EA or AID/Was needed. 

AID will disburse funds for recurrent costs on a reimbursable 
cost basis. As plans for constructing systems and accompanying cost 
estimates are developed, AID will review these to determine their 
adherence to systems design criteria. AID will ~lso review the 
selection of individual villages for installation of water systems 
in tel~S of the standard criteria for selection of villages, and 
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the constraints and needs listed in the social analysis section. It is 
anticipated that funds for the housing and maintenance facilities 
construction will be disbursed on a fixed amount reimbursement basis. 
If advances are necessary for construction or recurrent project costs, 
as it is anticipated they may be, procedures for advances will be out
lined in Project Implementation Letters. 

C. Implem~'ltation Arrangements 

As mentioned earlier, this project will be implemented by a team 
of technical assistance advisors. It is anticipated that these 
individuals would be contracted through an institutional contract. 
PIO/C's to proc~~e commodities should be issued well in advance (at 
least 6 months, preferably one year) of when these commodities will 
be needed to construct village water supply systems, since most of 
these commodities will be procured from the U.S. (with the exception 
of vehicles, diesel engines, windmill parts and cement, rebar and 
steel tanks which will be purchased locally from Code 935 countries). 
Participants for long-term training in the U.S. should be identified 
as soon as possible in recognition of the problems which are 
anticipated in this regard (see Institutional Analysis). 

Month 

D!! 
D of: 1 
0 + 2 
o + 2 

o + 5 

o + 10 

o + 15 

o + 6 
o + 12 

o + 14 

o + 17 

Implementation Schedule 

Action ,-

P.P. completed and submitted 
P.P. approved 
Pro-Ag approved and signed 
PIO's for cownodities, technicians 
issued 
Local contracts for construction of 
facilities issued 
10 L.T. (Lesotho) candidates identi
fied and selected 
First class of 10 L.T. (Lesotho) par
ticipants begin technical training 
Vehicles purchased 
Technical assist. team leader arrives, 
two-year work plan developed 
Other techrdcal assist. personnel 
arrive 
U.S. procured commodities arrive; 
local materials, supplies purchased 

!! 0 now estimated at June, 1979 

Responsible 
Organization (a) 

Mission 
AID/W 
GOL/Mission 
Mission/REDSO/EA 

Mission 

GaL/Mission 

GOL 

Mission 
GOL/Mission 

GOL/Mission 

Team leader/GaL, 
Mission 



Month 

D + 9 

D + 19 

D + 15 
D + 19 
D + 21 

D + 24 

D + 25 
D + 27 

D + 31 

D + 33 
D + 36 

D + 37 

D + 49 

D + 43 

D + 45 
D + 49 
D + 55 
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Action 

L. T. (U. S.) participant (s) identified 
and selected 
u.s. commodities procured (PIO's C's 
issued) 
First class begins training 
Annual evaluation conducted 
u.s. procured commodities arrive; L.T. 
(U.S.) participants identified and 
selected; local materials purchased 
Second class of (~) L.T. (Lesotho 
participants identified and selected; 
PI~/Pis for L.T. (u.s.) issued 
PIO/C's for u.s. commodities issued 
Second class L.T. (Lesotho) partici~~nts 
and L.T. (U.S.) participants begin 
training 
External evaluation conducted; new work 
plans developed 
u.s. commodities arrive 
Third class of L.T. (Lesotho) partici
pants identified and selected 
PIO/C's for u.s. commodities issued 

First class of L.T. (Lesotho) partici
pants return and placed 
Replacement vehicles ordered; annual 
evaluation conducted 
u.s. commodities arrive 
PIO/C's for u.S. commodities 
External evaluation held 

D, Contracts 

Responsible 
Organization(s) 

GOL/Mission 

GOL/Mission 

GOL 
Mission/GOL 
GOL/Team Leader/ 
Mission 

GOL/Team Leader/ 
Mission 

Mission/GOL 
GOL 

Mission 

GOL/Team Leader 
GOL/Mission 

Mission/GOL/Team 
Leader 
Mission/GOL/Team 
Leader 
Mission 

GOL/Team Leader 
Mission 
Mission 

Local contracts will be issued for the construction of physical 
facilities required for this project. 

E. Evaluation Arrangements 

Project evaluation will be an ongoing critical component of this 
activitiy. Continuous internal evaluations, annual evaluations and 
three external evaluations are scheduled to insure that project 
objectives and commitments are met: 

1. Internal Evaluations 

Internal evaluations are "in-house" appraisals on the part of the 
project manager, technical assistance personnel, and appropriate MORD 
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staff to insure that project activities are being directed toward the 
achievement of project purpose and outputs. These reviews will be 
scheduled periodically each year at the discretion of the project 
manager. 

2. Annual Evaluations 

The Mission will be responsible for preparing project evaluation 
summaries (PES's) which will evaluate performance towards outputs and 
objectives stated in the work plan. Through this process, problems 
can be identified and cor.rective action taken as appropriate. 

3. External Evaluations 

Three external in-depth evaluations are scheduled during the 
9-year life of this project. The first two evaluations will be held 
at the end of the second and fourth years of the project. These 
evaluations will examine: 

a) progress toward achieving output and project purpose, 
which will include numbers of systems constructed, and reconstructed, 
interaction between MOH and MORD, training of Basotho counterparts 
and waterminders, village participation in construction and maintenance 
activities and benefits being derived from employing health and 
sanitary measures; 

b) insure that technology being applied is most ap
propriate among those recommended; and 

c) changes or modifications in the work plan or project 
design which may need to be made to insure the success of the project 
in achieving its objectives.* 

The final external evaluation will take place at the end of ynar 
six to deterreine the project's effectiveness and impact on the 
institutional str.ucture of VWSS and the villages which have received 
improved water supplies, health education and sanitary facilities. 
'l'his evaluation will also analyze the need for a post project 
evaluation - and if one is needed, when and b~r whom. 

These evaluations will be undertaken with the assistance of AID
funded experts from outside the Agency in such areas as engineering, 
(village wa'; ~r systems) health education, sanitary engineering, socio
logy and management planning and administration. Scopes of work for 
these evaluations will be developed jointly by the Mission and MORD. 
Team personnel selected will receive the concurrence of both the 
Mission and the GOL/MORn and may include staff from AID/Wand REDSO/EA 
if appropriate. 

*Not(·: The fifth yf'cH' evaluation will closely examine pr'ogress in both 
institutional d('veloprn('nt and the physical constr'uction of systems, and, 011 

til(' basis of funding av~ilabilities at that time, rf'.ndjust nS npcessary Uw 
flvpriill output pro.lf'ctlons for systf'ms construction such that the institution-' 
illihltiull of this pr'ngram is ensur'ed over the life-of-project. 
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F. Conditions, Covenants and Negotiating Status 

The following conditions and covenants, which may be subject to 
modification, have been tentatively identified: 

Conditions Precedent 

1. Prior to the issuance of any commitment documents or any 
disbursement under the Project Agreement to finance construction of 
housing or maintenance centers, the Grantee will furnish in form and 
substance satisfactor~T to AID, (a) final plans and specifications for 
the units to be constructed, and (b) evidence that sites have been 
allocated for the construction component of the project and these sites 
are adequate for project purposes. This condition may be satisfied 
separately for each unit of construction. 

2. Prior to the initiation of construction activities for the 
installation cr rehabilitation of village water supply systems, th~ 
Grantee will furnish in form and substance satisfactory to AID, a 
detailed project work plan covering installation and rehabilitation 
activities to be undertaken during the first two years of the project, 
and a general plan for construction activities to be undertaken during 
the balance of the project. 

Project Implementation Letters (PILs) will describe more completely 
the content of these plans, but the two-year plan should include, unless 
AID otherwise agrees in writing, proposed construction scheduling, design 
standards for each village water system, evidence that village selection 
criteria have been complied with, description of the procedures used to 
select villages to participate in the program, personnel and materials 
requirements, and evidence that participating villages have established 
a system to fund minor maintenance requirements. Additionally, these 
plans will be updated on a periodic basis; the timing and content of 
these updates will be the subject of PILs. 

Covenants 

The Grantee will covenant, substantially, as follows: 

1. To provide qualified personnel to undertake project 
financed training in accordance with the training schedule included. 
as part of the amplified project description of the project agree
ment. The Grantee will also covenant that persons undertaking long
term training will be assigned to positions with the VWSS, or such 
other positions as the Parties may agree, which are commensurate with 
the nature and level of training received. 
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2. To gazette or otherwise establish, within six mouths 
from date of the project agreement or such other date as the Parties 
may agree to in writing, positions for the chief technical offi~ers 
to be trained under the project. Additionally, the Grantee will 
covenant to gazette or otherwise establish positions for senior 
technical officers and ot-her personnel in accordance with the 
schedule included as part of the amplified project description 
of the pro:)ect agreement. The periodic reports referred tu in 
c.2. above will address, in part, progress towards establishing 
required positions. 

3. To provide on a timely basis all. personnel required for 
the implementation of the project. Such personnel, more completely 
listed in the amplified project description, include: support and 
technical staff for the VWSS, community development staff to assist 
District community Dev(!lopment Officers, and public heEllth personnel. 
The report cited in c. 2. above wi '~l address, in part r progress towards 
fulfilling these requirements. 

4. The Parties, recognizing that coordination between health 
and construction components of the project is essential to the overall 
success of the ~roject, agree that periodic discussions among the 
Ministries of Health and Rural Development and AID will be held at 
times mutually agreed upon in PILs to ensure that such coordination 
is being effected. 

5. To provide the recurrent budget support for the project 
in the amounts and by the dates specified in the amplified project 
description. 

6. To provide, in form and content and by a date specified 
in PILs, a report indicating the procedures to be utilized to monitor 
the potability of water brought into villages under the project and 
to monitor system maintenance needs. 

7. To utilize the village selection criteria and procedures 
set out in the amplified project description to determine which 
villages will participate in the program. 

8. To submit, within 90 days from the date the project 
agreement is signed, or such later dates as AID may otherwise agree 
to in writing, a plan for preventive and corrective maintenance of 
vehicles acquired by the VWSS. The periodic reports cited- in c.2. 
above will address the repair status of such vehicles. 

9. To take such steps as may be necessary to ensure that 
proper health and sanitary measures are employed prior to the design, 
construction or rehabilitation of water supply systems. 



T ( :~ 
---.of 

. l' ;1- .. _ 
! 

!l 

OP •• ~ 

-- -J 
_ .. _-.I 

ANNEX I I 
l~LqsSIFiEr.~AlD/W PlO APprcfiaf···-·--t---
- .• .. . ..•• -. Message I:litl 

/\ ~92136Z MM? 78 
FM SECSTATE WASHDC 
TO RUE HMB IAr'lEMU t'~ 55 Y 113 AS ANE 6596 
INFO RUEHMU/AMEMBASSY MASERU O~52 
hUEHOk/AMEr~l\ASSY GAnORONE 3908 
R UV (~C/A ME fY'tB ASSY NA I Ii OB I 8342 
BT 
II NCLA S STATE 08 ()C) 12 

AIDAC, NAIROBI FOR REDSO 

f..o. 11552: N/A 

TM;S: 

SllBJf.CT: <LESOTHO) RUi~AL WATEh ~~UrpL,( (6.'52-0CBfD 

I. SlJBJECI rIC IS AP?HOVED. 

.--- - -- -_._--- --

.- .- -----+---

,\(.i-' / S 
. --- ------ ,-.._.-

E\.ll~/TI:(; 

~':. PROJECT CO:'H1ITTEE, WITH AOO I'~!'SERU PARTICIPATHJG, RE-
VIEWED PW ON {'lAHeH ;lTH, RECOf,V;ENDING FOLLOWING GUIDANCF. 
FOR OS{iKI~C AND DESIGiJ TEAM IN DEVELOP~jErJT OF PP: 

1\. SI!JCF. ItlTENT 0:- PROJECT IS TO LF.AVF: DURA~1LE INSTITU-
TIonAL'CAPABILITY IN Pl.ACE UPON fERMINATION OF PROJECT 
ACTIVITY, CARE SHOULD BE TAKEN TO SEE THAT EXCESSIVE 
TECHNICAL Assr~TANCE IS ~OT PROVIDED AS A SUBSTITUTE FOR 
TRAINING. TO THIS END, EXTENSIVE DETAIL SHOULD BE DE-
Vi-:LOi'ED ON THAIIJING--ITS SlJBSTAt~CE AtJD ITS LOCALE--WITH 
ptlinICUL.,\H EI'1PHASI~) ON THE AFRICAn COtJTEXT (E.G., USE OF' 
THE PAN AFRICAN INSTITUTE FOR DEVELOP['lENT). HEAVIEST 
~)Tl~F:SS UJ THE TH/\ItJIt:G DESlG:1 SHOULD BE GIVEtJ TO FOCUSING 
IJi'OtJ Ot~-THF:-.JOB TRAINItJG OF VILLAGf.RS SO TH/'T UP-KEEP MJD 
tlttINTEtJi\NCE :>0 NOT PECOME DEPENDE:NT UPO~J I1JDEFItJITE TECHN!-
C(IL ASSISTMJC£. IF THE FIVE-YEAR Fut:DH~G PERIOD AND SIX-
YEAh P1WJECT LIF~ IS MORE DIRECTLY RELATED TO AID GUIDELWES 
THAtJ TO A REALU·;TIC APPHAISAL OF TIME REQUIRED FOR THE GOl 
RURAL \'JATER SUPPLY MJD SI\NITATIO!J FUNCTIONS TO MATURE AND 

ST AB I L I ZE, OSAf,AC SHOULD PHO PO SE A MOR E APPR OPRI ATE PRO
JECT LIFE EVEN IF SUCH INVOLVES DEV!ATIOtJ FROM THE NORM. 

1'. Sl'~;GEST F:·iPHrl.5IS UPON H:::M.TH EDUCATIOr,) AND EXCRETA 
OI~POSAL ASP~CTS OF PROJECT ~E UNDERSCORED EY CHANGING 
PFOJECT TITLE TO ;~UOTE hUHAL !",'ATER SUPPLY Atm SANITATION 
Ijt~:JUOTf.. 

c. Sr:CO!~D SilJTF.UCF. Of F't~GE 10 OF pro I[~PLIES THAT 
DJr-.HRHEA Atm TYt'HOID AR? UOT WATER-BORNE DISEASES, WHEREAS, 
COIJCLUSIOtJ OF' FEAr.HAM REPORT WAS THAT CONTAMINATION OF 
~!ATEH WAS ],\KING PLACE AWAY FHOM ITS SOURCE. THIS POINT 
SHOULD DE CLARIFIED IN PP. . 

D
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D. TO SUBSTAtJTIATE lEE, ENVIRONr1ENTAL SOUNDNESS OF' 
ItJSTALLATIONS AT VARIOUS SOURCES or WATER, PARTICULARl.Y 
AT r:IVER SOLli·'CES, SHOULD BF: ~';i)~~CrFIC"\LLl.Y DESCRIBED. 
:;!"11U\'·:LY, F!)}( PURPOSES OF 611«,) DETER~IN';TION, DETAILED 
E;~,L\I'iH;t\TtOi"J OF ;~!JOTE. Tn/ICl\L PPOJECTS Ur:flUOTE MUST BE 
r'!\D~. F'ACi'G?~S SUCH f\S TlU\;·i:)POHTATIO~J COSTS t DRILLING 
caSTS f'dJD THiS IN VARYING rDR~~ATIor'ISt LOCAL LABOR COSTS 
(CO~;?ETING tiCL'\I:'JST psrl \U,GES) r-;UST P,LL BE CONSIDERED Itl 
:'\NY BLI\;-.J~::€,1' DE.TERMIr-J.'\TILltJ. lJNHELATED CONSTRUCTION, StICH 
I\S lR(dl~IIB DOR[11TC.iI£S, MUST BF. CERTIFIED INDEPENDENTLY 
RATHER TI{f\:4 BEING INCLUJED IN TH£PROPOSED BLANKET 
DE. TER ['11 NAT! ON. 

E. ~IHILE [r'~rHA~iIS IN WATF.;; SUPPLY fORTION OF' PROJECT 
wILL BE O~~ !1f.COnDITIOIJING E.XISTING SUPPLY SYSTEMS AND IN 
PnOTECTING :~ND UTILIZING SFKn~GS WITH GRAVITY FEED, THERE 
~ ILL BE SOl1E ',JELL DR ILL ING IN'.'O:"VED. IF TH~ VILLAGE 
~JATER SUPPLY SE(;TIOrJ OF' THE MINISTRY OF RURAL DEVELOPMENT 
nOES NOT HAVE THE REQUIRED EQUIPMENT AND PERSONNEL CAPA
CITY, BOTH EQUIPMENT AND TRAINING FOR ~ELL DRILLING CREWS 
rJrr::D TO BE INCLUDED, SUl3STANTIALLY RAISING COST ESTII1ATES 
P:iOVW[D ltJ FID. 

F. EXISTING SUPPLY SYSTEMS Al"llJ THOSE INITIATED IN THE 
FliiST n.'o YEARS OF PROJECT WILL HAVE'A FIVE OR MeRE YEAR 
OPERATIONAL HISTORY, SUGGESTING THAT· THEREFORE SOME 
CAPITAL EQUIpr~ENT (E.G., PUMPS AND WINDMILLS) MAY BE' 
NEARING END OF USEFUL .LIFE AT EOP. PP AND PROAG SHOULD 
INDICATE CONSIOERATIOrJ OF GOL I S C/tPAI3ILITY TO SUSTAIN THE 
INCREflSED INVESTMENT AND MAINTENAIJCE REQUIREMENTS SUBSE
QUE NT TO· La P. 

G. pt' TEAM SHOULD Ii"JCLUDE TRAItJItJG CONSULTANT. USE OF 
AFH1CAN EXPEHTI£E (SEE t1ASF.RU 0692) IS ENCOURAGED. TEAM 

SHOULD REVIEW ATAC EVALW\TION OF SIMILrlR C,"RE PRO,'ECT IN 
XENYA. 

ti. IMFLE!'1ErJTIHICN UY A PIJO SUCH ('IS CARE, AFiHCARE, OR 
OT HER S SHO ULD BE CONS IDER ED. 

1. INDIRECT AS WELL AS DII~Fr;T SOCIO-ECONOMIC BENEFITS 
SHOULD BE SPECIFIED IN I"F'. 

l'. ~OSTf~ SHOULD ltJCLlJDE P;::OLlI~BLL U:Fl.,HIOtJ FIGURES. GOOPEfl 
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ANNEX II PROJECT ~ESICr! Sm'il~ARY FRCM: FY79 to FY84 

PROJECT TITLE: RURAL WIITER SUPPLY, 
LESOTHO 

LOGICAL FRAfJ!E':lORK DATE Fn~PARSD: February, 1979 

PROJECT NO.: 632-0088 

NARRA TIVE SUMMARY 

Project Goal: To assist the aot In I.proving the health 
and basic living conditions 
of Lesotho's rural poor. 

Purpose: To assist the GOT. 
in developing the 
i~~titutional c~racity of a 
MORD/V,",SS in designing, 
constructing and maintaining 
new and existing rural water 
supply systems which reflect 
health and sanItary education 
consideratIons. 

OBJECTIVELY V~RIFI/~LE 
nmICATORS 

1. Reduction of water-borne 
and water-related diseases in 
rural villages in Lesotho. 

2. Reduction in morbidity in 
rural villages, particul~rly 
among young children. 

EOPS: 
~~NSS maintenance unit 
will be fully staffed by 
traIned Basotho personnel. 
2. Organizational and 
operational procedures 
wi thIn Vl'lSS wIll be 
significantly improved and 
institutionalized. 
3. There will be effec~ive 
coordination between H(lH ~nd 
I';CRD as it concerns health 
and sanitary measures 
utilized in rural areas with 

MEANS OF VERIFICATION 

1. MOH records from hospital 
rural health centers and 
clinics, etc. 

2. Rural Health project 
appraisal and evaluation 
reports. 

1. GCL per~onnp.l records. 

2. Project evaluations. 

3. r·~OH and f·~0RD records; 
Rural I!eal th project 
evaluations. 

4. I'!OP.D records. 

IMPORTA:IT ASSUMPTIONS 

1. That the GOL and MOH 
will continue to support 
a program of providing 
improved health and 
services to rural areas of 
Lesotho. 

2. rhat a positive 
corelation exists between 
the overall health status 
of rural people and the 
provision of clean water 
supplie,s. 

1. Th~t GOL wi1l be able 
to absorb ~ersonnel trained 
for ~tafIing '!\·/SS. 

2. That '·1C'R'.:'/V·.:' .... S will be 
receptive to changes in 
organizational/operational 
procenures. 

:; • Tha t ;·10? and HCRD are 
wil]in[ to coordi~~te a~~ 
work cccperatively. 



, 
outputs: 

1. Increased n~~bers of 
trainee Basotho personnel to 
staff Regional and District 
Naintenance Centers. 

2. Increased numbers of rural 
water syatems newly construct
ed or completely reconstructed. 

3. Increased numbers of 
village representatives (water
minders) trained to perform 
minor maintenance on their 
respective villabe water 
supply systems. 

4. One Regional and three 
district m~intenance centers 
constructed anc operating. 

5. Improved coordination 
between ftlOH and r-:C'RD on 
health and sanitary aspects 
of installing and maintaining 
rural water supply systems. 

cr::::.;,:rrnLY V:::-.I?! ;,!:LE 
n:~j!:;;,W·ii.S 
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4. MC'RD/V'il~!: will be able to 
assume all r-ecrl..!it:nent costs. 

1. 23 Basotho trained and 
assigned to positions within 
VWSS by the end of the 
project. 

2. Approximately 142 new 
systems and 68 reconstructed 
systems installed by the end 
o:f the project. 

3. Approximately 547 village 
waterminders trained and 
provided with basic tool kits 
by the end of the project. 

4. 1 Regional and 3 District 
constructed by t.he end of the 
first year of the project. 

5. 1 Health Education Co
ordinator function ,,·'.thin l'IOH, 
in cooperation with EC':lD by 
the end of yp.ar 1 of the 
project. 

1. COL and NeRD pFrsonnel 
records. 

2. VNSS records, Mission 
project evaluation and 
monitoring records. 

3. VWSS records, Mission 
project evalu.:.tion and 
monitoring recorjS. 

4. r·Ussion and GOL recorrl.s. 

5. Mission project 
monitoring and GeL reco~ds. 

Ir~FCR"!'t..r!T AS3UNFTIONS 

4. r~at GeL wi:: le ~ble 
to budget funds to cover 
recurrent co::ts. 

1. That eeL can identify, 
attract and retain 
aualified Ea::otho ~or 
training and can budget 
funds to pay them. 

2. That GOL can attract 
individuals needed to 
construct and reconstruct 
systems. 

3. That villages can select 
appropriat~ individuals 
for watermin~er trainIng. 

4. That the GOL will 
develop site plans and 
specifications for all 
physical facilities prior 
to project implementation. 

5. That the NC-H and r-:eRD 
are willing to cooperate 
and work in a collaborative 
manner. 



Inruts: (A.I.iJ.) 

Technical ~s5istence 

1 Civil Engineer (team 
leader) 

1 Construction Eneinee~ 
1 Maintena~ce Eneineer 
1 Training Engineer 
1 Health Education 

coordinator 
1 Financial ManaBe~ent 

Consultants 

1 Well Drilling Spec. 
1 Hydroloeist 
Other Consultants 

Training 

3 L.T. Training. U.S. 
20 L.T. Training, 

Lesotho. 
In-Service Training 
547 ~ater~inders 
Construction: 

(pOOO's) 

$2.202.7 

!
7~ p.y. 'Sj p.y. 's 

p.y.'s 
p.y. 's 

(2 p.y. '5) 
(2 p.y.'s) 

~
i p.y.) 
! P.y.) 
~~ p.Y.'s) 

V 87 • 2 

(4 P.y.'s) 
(3p.y.'s 
each) 

Senior Technician Housing 
Field Staff Housing 
Regional ~aintenance 
Center 

District Centers 

- 3 -

C'~::::':TI'l:::lY VS:CI::'V~LE 
ItTD:; C :. TCRS 

Files, r·ecords, and field 
observation. 

l. 

2. 

Daily project management. 

Annual evaluation. 

That funds will be available. 

That GeL will develop site 
plans and speci~ications 
and allocate land for 
these facilities 



- 4 -

NARRATIVE SUMMARY OBJECTIVELY VERIFIABLE MEANS OF VERIFICATION IMPORTANT ASSUMPTIONS 
IND!CATORS 

COIIIIIOdities $7,602.2 

l. Well Drilling Equipment 
2. Hand Pumps 
3. Diesel Engines 
4. Windmill Parts 
5. Power Water Pumps 
6. Vehicles 
7. Tools and Power Equipment 
8. Pipes. Fittings. Other 

Systems Supplies 

Other Costs $1 2473.9 

1. Maintenance Program Support 

GOl $1.861.4 

l. Maintenance Program 
Support $ 884.8 ., ... Adlninistrative 
Support $ 429.2 

3. land & Furnishings $ 119.2 
4. Village Self-Help 

labor $ 428.2 



In rtpty JIll-usc quolr' 

"our Rcrclt~n.:~. 

F. CaJllpbell l:.:~;q., 

Ac tin/.'. D,l rl::c tor 1 

m;AID, 

GRANTEE'S APPLICATION FOR ASSISTANCE 

P.O. ~ox 333, 
Ila~eru 100 

!J~a.r M:r. (;:unpbell, 

ANNEX III 
CallIe allJrc~:;: l'{.\NNOFI· ... J 

Tc!c!.hollc: ;~; 11 M.I$cru 

CENTRAL PLANNING AND 
DEVELOPMENT OFFICE 

P.O. DOX MS 630 
MASl:.RU 

l.ESOTHO 

2~nd Narch, 1979. 

I am plew:eJ. to (mcIose on:::- c.')·:~~~nts (.;Il b\e L('~i ~11 Paper for 
'li.£' nhove project, uutLi t te·d Ullr.!cr cover of ~'our letter of 26th I'chru.::rJ, 
1';1'/1). 'l'h~p.e hWE- b2cn revir;('rl on tL(~ ba~>is of th:" meeting of 9th Hal.·c~ 
1 ~!79, the min'ltes of which a:::~ also endosed. 

Wi th t~;(' apFr('pri i'l. te liloc}if.i c,.tj on: the Le~ig11 Paper can mn: 
be :.::ubr,li tt~d to U;"A] L \·ic~d;in;ton. I leok fCl'\~D.rd to ~· .. pid cle::'.l'''-1·,ce 3Ild 
!j,!,c;nin;': of the Pro~ect f',,_Teellient. 

YourEl cincerely, 

·f 

A. H. M0.h~Ar.E. 

/ .. ,~' c: 

Pi:.itl·iAHEW1' Si;CRETARY, PLAm~JNG & STATISrnCS. 



Annex TV -Position Descriptions 



Job Description-Lesotho Rural Water Supply Project 

Title: Chief of Project-Civil/Sanitary Engineer 

Dut i es and ~sD0rs i bil ites: As Chi ef of Project, incumbent wi 11 be 
re5ponsiblp for all activ;ties required to carry out the goals and 
objectives of the project. Particularily this includes general overall 
management of the project within the Ministry of Rural Development of 
Lesotho including but not limited to the following; specific village 
water supply design criteria; modification of project design as befits 
the exigencies of project development; supervision of other technical 
personnel assigned to the project; logistic management of materials, 
supplies and other commodities; both technical and especially managerlal 
day·"~o-day operational monitoring of project activities; negotiation of 
contractural requirements for the project as needed; prepare and submit 
progress and other such required reports; and such other duties as may 
be required to ensure that the goals and objectives of the project are 
met. Candidate must be willing to sign a minimum 2-year contract with 
AID and would be posted in Maseru, Lesotho. Renewal of contract for a 
total work period of up to seven years total service is contemplated, 
depending on performance. 

Required Qualifications: Candidates must have a :~inimum educational 
requirement of a B.S. degree in Civil or, preferably Civil/Sanitary 
Engineering with at least ten years experience in the area of water 
supply design and/or project management of water supply systems. A general 
knowledge of rural type systems along with rural waste disposa1 and small 
town/village sanitation is also required. Management of overall programs 
of this type is an essential component of qualification requirements. 
Specific knowledge and background in well drilling techniques, both 
rotary and percussion is also a prerequisite for employment. 

Candidate must demonstrate that he/she has had overseas experience 
and preference will be given to those with specialized overseas experience 
in the general areas outlined above. Sub-Saharan Africa expertenc~~u~fd 
be preferable in all candidates. Foreign language capability is not 
required bu: the ability to learn languages should be demonstrable. 



Job Description-Lesotho Rural Water Supply Project 

li!le: Civil/Construction Engineer 
Dutie~ and Responsibilities; Incumbent shall be responsib~e for 

all construction activities of the Ministry of Rural Development, 
Rural ~Jater Supply Section (RWSS), of the Government of Lesotho. He/she 
shall design and make cost estimates en those structures such as res
ervoirs, spring boxes, pressure reducir.l devises and pipe distribution 
systems. He/she shall also be required to do site survey (including 
topographical details) work on villages in the project, prepare 
plans and other such activities of an engineering nature connected 
with small water system developlllent. He/she shall also be emp10yed in 
training employees of the RWSS in surveying, cartography, records 
management, simple concrete and rock/brick masonary design, and pipe 
network analysis. Incumbent shall be required to submit periodic rEports 
of progress to and through the project chief. 

Candidate will be required to accept a minimum two year contract 
in Lesotho with the option of renewal for two year periods up a maximum 
of six years, depending on pe~formance. 

Required Qualifications: Candidate shall be required to have a 
minimum of a B.S. degree in civil and/or structural engineering. He/she 
must have had considerable experience 1n small masonry structures and 
actual experience as a mason or apprentice mason is desirable. He/she 
must have demonstrable experience in pipe network design and layout and 
must also have a background and/or training as a land surveyor with 
licensure as such being given preference. Experience in well-drilling, 
both percussion and rotary, would be helpful but not required. Candidate 
must be able to write well since legible and understandable reports 
must be prepared. Teaching and/or instructional experience is also 
desirable. Foreign language capability is not required but candidates 
must show an ability to learn foreign languages. Overseas experience of 
at least two years, preferably in Africa, is required. 



Job Description-Lesotho Rural Water Supply Project 

Title: Maintenance/Equipment Engineer 

Duties and ResDonsibilites: Incumbent shall be responsible for , 

all maintenance activities of the Ministry of Rural Development, Rural 
Water Supply Section (RWSS) of the Government of Lesotho. As such 
he/she will be required to establish maintenance and repair facilities 
for RWSS equipment, vehicles and other mechanical equipment as well 
as maintenance of equipment installed in small water systems installed 
by RWSS. He/she shall establish preventive maintenance programs and 
schedules at the three major and seven minor centers located or to 
be located throughout Lesotho. H~/she shall be required to teach 
employees of the RWSS in all phases of equipment maintenance ranging 
from planning and record keeping down to actual mechanical shop training 
in the use of tools and pngine/pump repair. Establishment of a maint
enance logistics, (spare parts requirements, ~tc) operation and inven
tory system will be required. 

Required Qualificationn~: Candidates must have a B.S. degree in 
Mechanical Engineering with at least four years experience in heavy 
equipment and light vehicle maintenance. Candidates must demonstrate 
practical experience in maintenance management, engine (both diesel 
and gasoline) mechanics and repair. Some machine shop experience would 
be helpful but not required as long as candidate has demonstrable 
ability to prepare shop drawings for a machine shop. 

Candidate should have overseas experience, preferably in Africa, 
but this is not mandatory. Foreign langua ge capability is not required 
but candidate must demonstrate a capacity for learning foreign languages. 

Candidate will be on contract for a period of two years in Lesotho 
with an option to renew for a second 2-year contract if proven 
satisfactory. 



Job Description-lesotho Rural Water Sup~ly Project. 

Title: Training Specialist (Engineeri~ 

Uuties and Responsibility: The training specia"ist is to serve as the 
head of all technical training operations at the Village Water Supply Section 
of the ~'inistry of Rural Development. He would repol"t to the Principal 
Technical Officer of the VWSS. His post would be in the capital city, Maseru, 
with fequent but not long trips to the rual water supply sites. The appoint
ment would be for a two year period. The Specialist would be expected to 
function both in the training area and as a Chief Technical Officer in con
struction operations, as required. The specific objectives would be: 

1. To design and institutionalize a technical training plan and pro
cess as a normal part of the on-going operations of the VWSS. 

2. To skill transfer the duties of a training ~fficer to a GOl col
league. 

3. To design, prepare, organize and supe~vise technical training on 
both an in-service and on-the-job basis for the laborers, craftsmen and 
technicians. of the VWSS. The main fields would be practical work in stone 
masonry, brick work, concrete, plumbing, mechanics, and so forth. 

4. To create, reproduce, and circulate tested and effective training 
materials in the fields required. 

5. To train the other senior engineering ~taff in the proper methods 
and approaches to use in classroom and field training. 

6. To be in charge of organizing ~ d evaluating all water minder 
courses. 

7. To serve as a Chief Technical Officer in the construction area when 
not involved in training matters. 

Qualifications: lhe training specialist should have both practical and 
theoretical experience in construction engineering. A B.Sc. in Engineering 
is desirable, considerable hands-on experience is considered essential. 
Broad overall technical knowledge is preferred, with at least five to ten 
years of technical educational experience being necessary. Acquaintance
ship with rural water supply systems, installation and maintenance in de'~'elop

ing countries would be of considerable benefit. 



Appendix 

JOB DESCRIPTION OF HEALTH EDUCATION r.JORDINATOR 

Duty Station: Health Education Unit (HEU) , Ministry of Health and Social 
Welfare, Kingdom of Lesotho 

Responsibility 

To ensure that health education activities s~ecifically directed at water-

r.elated health proble~s are coordinated with the installation of water 

supply systems in villages selected for the Rural Water Supply Program. 

Duties 

A. In cooperation with HEU staff, plan, develcp, organize and supervise the 

implementation of a multi-disciplinary eaucational program directed at 

water related health problems which will coincide with the provision of 

improved water supply systems in villages selected under the Rural Water 

Supply Project. 

1) Plan and prepare health educational materials related to water
borne diseases (letflets, posters, flip charts, etc.) as needed 
for effective coverage of the target population. 

2) Assist in the planning and conducting of seminars, working cott
ferences, short-term training courses, meetings and discussionl 
for Government of Lesotho officials and other appropriate Gover~
ment personnel in order to enlist their participation in the 
water supply systems/health education program. 

3) Assist in the strengthening of units taught on water (more emphasis 
on i:proving health through better use of water) in the GOL train
ing programs for Health Assistants, Agricultural Extension 140rkers, 
Nurse As~istants, Home Eco'nomics Assistants, etc. 

;4) Assist in planning and conducting multi.-disciplinat'y In-Service 
training programs for all of the above personnel already in the field 
to orient them to their own - and to each others - health educational 
role. 

5) Assist in planning and conducting seminars and workshops f0t Health 
Inspectors to improve motivational and educational skills needed for 
the latrine construction and environmental sanitation program co
incident with water supply installation. 

6) Orient clinic nurses to their educational role as part of the pre
ventive health team as pertaining to water related illnesses. 

B. To act as the liaison between the Health Education Unit and the various 

Ministries that are involved in, or that can make a contribution to, the 

Rural Water Supply Program, and to identify opportunities for water-related 



health education activities through other ulvernment agencies, professional 

associations, '"oluntary groups and others. 

1) Ministry of Rural Development 

a. Become thoroughly familiar with their schedule for village 
installations so that prior to, or at the time of, water 
supply installation, the relevant contributing ministries 
or persons can be activated to provide the health education 
component that is required. 

2) MiniAtry of Education 

a. Inform relevant school officials re schedule for installation 
of water supply systems in village(s) where school chHdren 
live and, with them and HEU, plan a health education program 
that will acquaint the children with the benefits of a good 
water supply and introduce them to the need for gcod personal 
hygiene and a heal~hy environment. This could include: 

1. In-service training of teachers by health and other 
resource personnel. 

2. Provision of learning materials developed by REU or 
the Distance Learning Center. 

3) Ministry of the Interior 

a. Work with the District Administrators to crganize health 
education training programs re sanitat10n for appropriate 
personnel. 

b. Orient Chieftains to the goals and objectives of the water 
supply program for their villages. 

4) Ministry of Agriculture 

a. Ensure that Agricultural Extension workers coordinate their 
teaching with the Water Supply Program; emphasizing the use 
of water for home gardens, animal husbandry, etc. ( more food 
for better nutrition can reduce the incidence of malnutritionl 
diarrhea syndrome in children.) 

b. Ensure that Home Econmmics Assistants direct their teaching 
toward the proper preparation of foods with· clean o';-I.\ter, 
storage of foods to avoid fly contamination, cleanliness 
of kitchen equipment, and advice on foods to eat for [ood 
nutrition. 

C. To act in an advisory role in the planning and conducting of research 

activities. (There are many opportunities for research inherent in this 

project.) 



D. To ensure that evaluation of the health education aspects is incorporated 

into the Water Supply Program and that community and staff are involved in 

the evaluative process both during the planning and i~ the conduct of the 

project; and to continually evaluate and revise educational methods and 

techniques employed and determine which combination of educational methods 

can be most effective. 



Job Description-Lesotho Rural Water Supply Project. 

1itle: Financial Management Specialist 

Duties and Responsibility: The financial management specialist is to 
serve as an advisor to the Ministry of Rural Development with regard to 
the d~velopment of an accounting system for USAID supplied commodities to 
the Village Water Supply Section. His post would be in the capital city, 
Maseru, and would be for an initial two year period. The specific ob
jectives would be: 

1. To design a financial management system to account for commodities, 
and to enable timely reports to be made for reimbursements. 

2 To train MORD accounting and bookkeeping personnel in the proper 
uti lization of the system. 

3. To design a prOCUrel.lent and supplies management system which will 
allow proper logistical programming of overseas and local commodities. This 
would include preparation and expedition of purchase orders and tender 
documents; scheduling of transport and storage; wareho~sing and inventory 
control; and moitoring of and use of U.S. commodities. 

4. To train MORD supplies personnel in the utilization of the system. 
5. To assist the USAID Team Leader with other required administrative 

support operations for the team's personnel. 
Qualifications: The specialist should possess a Bachelors of Science 

Degree in Financial Management and/or Accountancy. He should have a minimum 
of 10 years experience at the senior financial management level, preferably 
in the construction engineering field. He will be expected to relate well 
at senior management and professional/technical levels. His temperment 
should be appropriate for a person in an advisory role, who also may be asked 
to carry some operational responsib i liti2s. Patience and skills in train
ing colleagues are essential. Prior overseas experience in Africa is very 
desirable, but not absolutely necessary. 



Job Description-Lesotho Rural Water Supply Project 

Title: Well Drilling Advisor. 

Duties and Responsibilities: The short-term services of a competent 
U.S. well drilling advisor will be needed (1) to upgrade the technical 
standards and work performance of the Drilling Subsection of the VWSS in 
its regular program of percussion drilled boreholes and (2) to introduce 
the new methodology required for operatiun of rotary drilling equipment 
to be procured for construction of boreholes equipped with hand pumps. 

Timing: A 9-month TOY for a U.S. well-drilling advisor should be 
scheduled so that he arrives at the time the rotary drill and ancillary 
equipment arrives in Lesotho. The well drilling advisor's TDY could be 
tentatively scheduled to start at the beginning of the second year of the 
project. A need can also be anticipated for short follow-up visits to 
trouble-shoot specific problems during the third and fourth years of the 
project. 

Required Qualifications: The well-drilling advisor should be a mature, 
competent individual with at least 5 to 10 years of practical experience 
in well construction using both percussion and rotary drilling techniques. 
As the boreholes to be drilled are of simple, open-hole design with the 
minimal yields required for hand pumps or small motor pumps, there is no 
need for experience in advanced techniques of well construction. Prefer
ably, the well-drilling advisor should have had some past experience in 
working in the developing countries, particularly in Africa. He would be 
expected to select and train one or more drilling crews from the cadre of 
the Drilling Subsection in the operation and maintenance of the rotary 
drilling equipment and in the construction of boreholes using the equipmenti 
to develop an appropriate system for the accounting and storage of drilling 
equipment and supplies; and to establish standards for the maintenance of 
drilling rigs and ancillary equipment. 



Job Description-Lesotho Rural Water Supply Project 

Title: Hydrogeologist 

Duties and Responsibilities: The short-term services of a competent 
U.S. hydrogeologist will be needed to upgrade the technical standards and 
work performance of the Hydrogeology Subsection of the VWSS twice during 
the 7 year life of the project. 

Timing: The first 3-month TOY should be timed so that the U.S. hydro
geologist arrives about 1 to 2 months after the arrival of the U.S. well 
drilling advisor, when the operations of the rotary drilling rig are under
way. Th1s TOY could be tentatively scheduled in the early part of the 
second year of the project. The second 3-month TDY should be scheduled in 
the middle or latter part of the third year of the project to follow up on 
work performance and standards developed during the first TDY. 

Required Qualifications: The hydrogeologist should be a mature, com
petent individual with at least 10 years of education and experience in 
applied hydrogeology. Preferably, he should have had some past experience 
in working in the developing countries, particularly in Africa. His recent 
experience should include work in areal as well as site-specific hydro
geology; lithologic logging and interpretation of samples from boreholes, 
both from percussion and mud rotary drilling; simple aquifer and pumping 
tests; and preparation of araal as well as site-specific hydrogeologic 
reports. He would be expected to work closely with one or more Basotho 
counterparts in the VWSS, providing on-the-job training in the methodology 
of collecting, recording and interpreting hydrogeologic data from boreholes 
under construction as well as from existing and operating VWSS boreholes; 
in the performance and interpretation of data from pumping' tests; and the 
preparation of areal as well as site-specific hydrogeologic reports. 



Suggested Scope of Work for the Interim Evaluator (Sociologist) 

Objective 

To carry out on interim evaluation Bud prepare & progress report on selected 
Bocial aspects of the tl.urr.l Water Supp!y Project in Lesotho. 

Tentative Pro~ra~e 

The ev~luation needs to be done once there is evidence th~t the Ministry 
of Rural Developuent has imple~ented the recommendations contained in the 
PP on the formation and est~blisl:u..lent of vi1~age coumittees, and on the 
trainill~ and payment of village yater minde~s. Too long a bre'\k before eval uation 
my l18ll:e it impossihle to alter less succesflful practicies. A gap of a yc&.r 
betweell the submission of the !:'P and the interim evaluation 'Would seem atie1luate. 
By thls time at least laO village water minders ought to have receiveu training 
in be.s ic cnintene.nce on a number of types of water systere, and Governcent ought 
to .have moved clos~r to 0. coberent policy on village cOlliDittees. 

If the evaluator has experience in Lesotho 30 working days would probably be s 
8ufficient time in which to undertake the evaluation. It is tentatively 
envisaged that at le~st 14 days or this period be spent in the villages 
intervicl:ing villll.~e water minders ailld other coamittee members, and 
exat!linin~ the problel:L9 still faced 8,.t the di:strict level. The rec:ainj nr! days 
would be spent in discuRsion with llinistry of Rural Development central 
office personnel anc in preparing the report. 

Responsibilities 

The &oc~al evaluator will be re~uired to undertake the following: 

Mouitor and ~nalyse progress aince the PP on the establishment 
and functioning of village committees. 

In the light of the re';ommendations contained in the PP examine 
the pr~gress and proble~a in the district administration of the 
p" ogramme • 

Examine the implementation of the village water minder concept, 
deterGiDc what has bt .. ~D learnt since tbe proposa.ls contained in 
the PP, and make recommendatioDs on their training, payment and 
functiQnin~ yi thin the cont-ext. of village nr.nagement. 

qualifico.tions 

Graduate degree in sociology or social ant~~opology. 

Workin~ knowlt>dq;e of Sesotho and resea.rch experience in rurl\l 
Lesotho. 

Experience in vil b.ge-Ievel mnll.r.ement of develo!lcent proc:rn.:.:J~ies. 



ANNEX V - Financial' Annexes 



ANNEX V-A 
Page 1 of 3 

COST ESTIMATE 

Lesotho Rural Water Supply Project 
FY 1979 - FY 1986 

(000 U.S.$) 

I . GRAND TOTAL 

A. USAID 
B. r;OL 

II. USALD 

Foreign 
Exchange 

$11,078.8 

9,645.6 

$9,645.6 

A. TecDPica1 Assistance 2,202.7 

1. Chief Engineer 
(7 P.Y. 's @ 80.0) 560.0 

2. Maintenance Engineer 
(4 P.Y. 's @ 70.0) 280.0 

3. Construction Engineer 
(5 P.Y. 's @ 70.0) 350.0 

4. Civil Engineer (Train-
ing) (2 P.Y. 'e; @ 80.0) 160.0 

5. Health Ed. Coordinator 
(2 P.Y. 's @ 60.0) 120.0 

6. Financial Manager 
(2 P.Y. 's @ 70.0) 140.0 

7. Consultants 
(3 P.Y.'s @ 6.0) 216.0 

8. Inflation Factor (IF): 
FY 1980-86, 10% p.a. U.S. 376.7 

B. Training $289.2 

1. Participant Training 
(3 for 4 years, U.S.) 186.0 

2, In-Country Training 

Local 
Currency 

2,924.7 

2,496.5 
1,861 .4 

$2,~96.S 

98.0 

(20 for 3 years, Lesotho) 40.0 

3. In-Service Training 15.1 

Total 

$14,003.5 

12,142.1 
1, 861. 4 

$12,142.1 

2,202.7 

560.0 

280.0 

350.0 

160.0 

120.0 

140.0 

216.0 

376.7 

$387.2 

186.0 

40.0 

15.1 



4. "Waterminder" Training 

5. Inflation Factor: 
10% P. A. US. 

6. Contingency (Item 1 = 
20% p.a.) 

C. Conunodities* 

1. Well Drilling Equipment 
and Support 

2. Well Drilling Supplies 
and Casing 

3. Handpumps 

Foreign 
Exchange 

66.0 

7,433.7 

637.2 

109.0 

200.0 

4. Diesel Engines, Windmill 
Parts and Water Pumps 

5. Vehicles 280 .0 

6. Tools and Power Equipment 68.3 

7. Water Testing Equipment 2.9 

8. Pipes, Fittings, & 
Supplies 

9. Cement, Rebar, & 
Steel Tanks 

10. Shipping and Transport 
Costs (Items 1,2,3,6,7,8-

2,648.0 

40%) 1,466.1 

11. Inflation Factor: 
10% p.a. US., 15% p.a. 
Lesotho) 

12. Contingency: 20% p.a. 

D .~Oll$~r uct i on * 

1. Senior Staff Housing 

590.4 

1,431.8 

* See Detailed Commodity List in Annex V-E. 

Local 
Currency 

19.2 

23.7 

168 .5 

68.0 

108.0 

98.1 

$476.1 

245.0 

Page 2 of 3 

Total 

19.2 

89.7 

$7,602.2 

637.2 

109.0 

200.0 

68.0 

7. 80 . 0 

68.3 

2.9 

2,648.0 

108.0 

1, 466.1 

688.5 

1, 431. 8 

$476.1 

245.1 



Page 3 of 3 

Foreign Local 
Exchange Currency Total 

2. Field Staff Housing 75.0 75.0 

3 . Regional Maintenance 
Center 55.1 55.1 

4. District Centers 28.3 28.3 

5. Contingency: 20% p.a. 72.7 72.7 

E. Other Costs $1,473.9 $1,473.9 

1. Maintenance Program Support- 287.7 287.7 

2. Temporary Wage Labor (for 
systems installation only) 879.5 879.5 

3. Ve~icle Operation and 
Maintenance 170.0 170.0 

4. Inflation @ 10% p. a.) 85.6 85.6 

5. Contingency (@ 20~ p.a. 
for POL only) 51.1 51.1 

DIRECT IN-KIND 'l'OTAL 

COL $1,433.2 $428.2 $1,861.4 

A. Maintenance Program Support 884.8 884.8 

H. Administrative Support 429.2 429.2 

C. Land, site prep. all uti1. 
('onnect. for all constructed 
fucilities ( incl. refrig, 
stove, heaters for sen. tech. 
houses) 119.2 119.2 

D. Village Self-Help Labor 428.2 428.2 



ANNEX V.B. 

USAID OBLIGATION SCHEDULE 
FY 1979 - FY 1983 

(000 U.S. $) 

FY 1979 FY 1980 FY 1981 FY 1982 FY 1983 FY 1984 FY 1985 TOTAL 

TOTAL 1 ,621.0 1,200.0 2,500.0 2,600.0 2,343.1 1,878.0 12,142.1 

A. Technical Assistance 856.4 403.5 364.7 578.1 2,202.7 

B. Training 41.8 87.6 89.5 168.3 387.2 

C. Commodities 35.8 1,200.0 1,797.9 1,839.6 850.9 1,878.0 7,602.2 

D. Construction 476.1 476.1 

E. Other Costs 210.9 1i1.0 306.2 745.8 1,473.9 



TOTAL 

A. Maintenance Pros ram SUEEort 

B. Administrative SUEEort 

1. Personnel Officer 
2. Assistant Executive Officer 
3. Copy Typists (2) 
4. Clerical Assistant 
5. Office Assistants (7) 
6. Transport Officer 
7. Field Allowances 
8. Field Equipment 
9. Inflation Allowance 

C. Land. Uti1it~ Installation, 
Access Roads, Etc. 

l. Senior Technician Houses (6) 
2. Field Staff Houses (3) 
3. Regional Maintenance Center 
4. District Maintenance 

Centers (3) 

D. Furnishings, Senior Staff 
Housing and Req. Center 

E. Village Self-Help Labor 

Expenditure Schedule - C~L 
FY 1979-FY 1986 (Based on U.S. Fiscal Year) 

Un Rand OOO's) 

FY 1979 FY 1980 FY 1981 FY 1982 FY 1983 ----
Rl13.0 R 85.5 R145.5 R205.0 

13.8 29.7 53.9 88.0 

28.4 37.4 54.8 54.4 

2.7 2.7 2.7 2.7 
1.7 1.7 1.7 1.7 
2.5 2.5 2.5 2.5 

.8 .8 .8 .8 
4.2 4.2 4.2 4.2 
3.8 3.8 3.8 3.8 
9.0 17.0 30.5 33.5 
3.7 3.1 5.3 

1.6 3.3 5.2 

(70.8) 

(31. 0) 
(13.9) 
( 7.7) 

(18.2) 

24.1 

(18.4) (36.8) (62.6) 

ANNEX v.c 

FY 1984 FY 1985 FY 1986 TOTAL 

R283.1 R365.3 R375.9 R 1,573.3 

138.5 210.6 226.4 760.9 

59.9 66.3 72.4 373.6 

2.7 2.7 2.7 18.9 
1.7 1.7 1.7 11.9 
2.5 2.5 2.5 17.5 

.8 .8 .8 5.6 
4.2 4.2 ' •. 2 29.4 
3.8 3.8 3.8 26.6 

36.9 40.6 44.6 212.1 
12.1 

7.3 10.0 12.1 39.5 

00.8) 

(31. 0) 
(13.9) 
( 7.7) 

(18.2) 

24.1 

(84.7) (88.4) (77.1) (368.0) 



AI. •• .c:X V.D. 

E~enditure Schedule - USAID 
Lesotho Rural Water SUEEl~ Project 

FY 1979-1987 
(000 U.S. $) 

FY 1979 FY 1980 FY 1981 FY 1982 FY 1983 FY 1984 FY 1985 FY 1986 FY 1987 TOTAL 

~arAL -0- 2,391.5 3,527.0 2,555.7 1,982.6 780.3 576.8 308.2 20.0 12,142.1 

Technical Assistance 324.0 532.4 403.5 364.7 262.6 153.8 141. 7 20.0 2,202.7 

1. Chief Engineer 60.0 80.0 80.0 80.0 80.0 80.0 80.0 20.0 560.0 
2. Maintenance Engineer 45.0 70.0 70.0 70.0 25.0 280.0 
3. Construction Engineer 45.0 70.0 70.0 70.0 70.0 25.0 350.0 
4" Civil Engineer (Training) 53.0 80.0 27.0 160.0 
5. Health Education Coordinator 40.0 60.0 20.0 120.0 
6. Financial Manager 45.0 70.0 25.0 140.0 
7. Consultants 36.0 54.0 54.0 54.0 18.0 216.0 
8. Inflation Allowance 48.4 57.5 90.7 69.6 48.8 61. 7 376.7 

Training 7.3 34.5 87.6 89.5 92.5 68.0 7.8 387.2 

l. Participant Training 17.0 49.0 45.0 45.0 30.0 186.0 
2. In-Country Training 3.3 6.7 10.0 10.0 6.7 3.3 40.0 
3. In-Service Training 1.5 1.8 2.1 2.3 2.4 2.5 2.5 15.1 
4. Training for "Waterminders" 2.5 2.7 3.2 3.2 3.0 2.7 1.9 19.2 
5. Inflation Allowance: 

U.S. 1.7 10.3 14.9 20.8 18.3 66.0 
Lesotho 1.2 3.2 5.1 5.6 5.2 3.4 23.7 

6. Contingency 3.4 9.8 9.0 9.0 6.0 37.2 

Conunodities 1,497.1 2,785.6 1,853.6 1,272.8 128.0 65.1 7,602.2 

1. Well Drilling Equip. and 
Support 637.2 63; .2 

2. Well Drilling Supplies and 
Casing 109.0 109.0 

3. Handpumps 50.0 50.0 100.0 200.0 



FY 1979 FY 1980 FY 1981 FY 1982 FY 1983 FY 1984 FY 1985 FY 1986 FY87 TOTAL 

4. Diesel Engines, Windmill 
r~r~s and Pumps 46.4 5.4 5.4 5.4 5.4 68.0 

5. Vehicles 33.8 59.5 21. 6 59.5 174.4 
6. Tools and Power Equipment 68.3 68.3 
7. Water Testing Equipment 7..9 2.9 
8. Pipes, Fittings and Supplies 794.4 529.6 794.4 529.6 - 2,648.0 
9. Cement, Rebar, and Steel Tanks- 10.8 16.2 16.2 21. 6 21. 6 21.6 108.0 

10. Shipping and Transport Costs 264.7 631. 8 357.8 211.8 - 1,466.1 
II. Inflation Allowance: 

U.S. 81.1 263.9 254.4 590.4 
Lesotho 18.3 7.0 25.3 20.2 27.3 98.1 

12. Contingency 272 .2 606.5 308.9 212.1 21. 3 10.8 - 1,431. 8 

D. Construction 476.1 476.1 

I. Senior Staff Housing 245.0 245.0 
2. Field Staff Housing 75.0 75.0 
3. Regional Maintenance Center 55.1 55.1 
4. District Centers 28.3 28.3 
5. Contingency 72.7 72.7 

E. Other Costs 87.0 174.5 211.0 :'JJ.6 297.2 289.9 158.7 - 1,473.9 

I. Vehicle Operation and 
Maintenance 16.0 16.0 10.0 10.0 8.0 8.0 6.0 74.0 

.., POL 5ystems Construction) 19.2 19.2 19.2 19.2 19.2 96.0 
1. Inflation @ 10% 5.3 9.4 15.2 20.3 27.5 7.9 85.6 
4. Contingency 3.2 8.1 7.7 3.9 9.5 10.9 2.8 51.1 

1. Budgetary Support_V ~aintenance) 64.5 65.0 62.7 55.3 40.2 0 0 287.7 
2. Temporary Labor 2/ Construction} 3.3 60.9 102.0 147.0 200.0 224.3 142.0 879.5 

0,;,> 
1/ Inflated at 15% Materials lb :z: 

(J'Q :z: 
10% Labor It) r>:J 

>< 
2/ Inflated r- :1.0'; 

N 
~ <: 

I 
0 



ANNEX V-E 

DETAILED COMMODITY LIST 

Summary of Costs for Materials, Supplies, 

Construction and Equipment 

A. Well Drilling Equipment and Support 

B. Well Drilling Supplies and Casing 

C. Pumps and Engines: 

a. Moyno PUhlPS - Hand 
b. Diesel engineers, Repair Parts, etc. (*) 

D. Light Vehicles (Pickups) (*) 

E. Buildings, Houses and Construction 

F. Tools and Power Equipment 

G. Water Testing Equipment 

II. Pipes, Fittings and Supplies for 
System Installation 

I. Cement, Rebar and Steel Tanks (*) 

(*) Denotes local purchase - Source/Origin 
waivers required. 

Total Procurement (current prices, no contingency, 

$ 637,200 

109,025 

200,000 
67,955 

174,500 

283,314 

58,260 

2,850 

2,648,000 

108,000 

shippinr, insurance or inflation) $4,289,104 



EQUIPMENT AND SUPPLIES - ITEM AND DESCRIPTION 

COSTS 

A. Well Drilling Equipment 
1. 1 each. Failing r~ud Rotary Drilling Rig, 

mounted on 2050 JHC, 4 W.D. right hand drive, 
chassis with interlock equipped w 5x6 Gardner
Denver mud pump; 400 ft. of 2 7/8" 1 F dri 11 
pipe in 20' lengths; necessary subs for swivel 
and end rod as well as rig truck, portable mud 

AID 

$ 

pit to be included. @ U.S.$100,000. F.O.B. $ 100,000. 

2. 1 erich. Miller 180 AMP "Rough-neck" welder 
plus necessary accessories, to be installed 
on drilling rig (Item 1 above) @ U.S. $3,000. 3,000. 

3. 1 each. IHC 2050 diesel truck, 4 w.d., right 
h~nd steering, with interlock, equipppo with 
1,200 U.S. gallon water tank. Tank to be equip 
ped with vacuum GED transfer pump and inter
changeable sllction hoses with strainers. Truck 
to be eq"pped with fr0nt-mounted Ramsey PTO 
winch. @ U.S.!35,000. 

4. 1 each. D5A Caterpi llar bulldozer equipped with 
55 DSDD winch. Bulldozer to be equipped with 
standard width tracks. @U.S.$80,000. 

5. 1 each. Cyclone F-40 pump hoist mounted on 
IHC, 4 w.d. diesel truck. 

6. 1 each. Airco oxy-acetylene welding/cutting 
set-equipped with necessary tips for heating 
brazing, welding and cutting; 30 ft. of dual 
hose adaptors for fitting metric oxygen/ 
acetylene tanks, plus valves, eye goggles. Re
gulators to be 2-stage calibrated in both lbs/ 
sq. inches and kg/sq. cm. 

7. 1 each. IMCO Tri-axle lowboy trailer with IHC 
Diesel tractor, right hand drive. 

35,000. 

80,000. 

43,000. 

500. 

55,000. 

GOl 



EQUIPMENT AND SUPPLIES - ITEM AND DESCRIPTION (continued -2) 

8. 1 set. Camping ~quipment to include: 1 each - $ 
5 man tent, 5 cots, sleeping bags, cooking gear, 

AID 

COSTS 

and stove, lanterns, etc. 700. 

9. 1 each. Tranceiver, single side ba~d, compatabll 
with present radio equipment, portable. 500. 

10. 300 each. Rotary drill shoes; @ U.S.$60.per shoe 

11. 450 each. Rotary dri 11 bits, 6 7/8" diameter 
@ U.S.$440./bit. 

12. Tires, batteries, spare parts for well-drilling 
equipment @ 20% of total 

Total for Equipment 

B. Well Drilling Supplies 

1. Drilling Mud, quik-gel @ 3 bags/hole and 300 holes 
= 900 bags @ $5.00/bag. 

? Mud-Cleaning agent, "Barafos", @ 1 bag/hole = 
300 bags @ $50.00/bag. 

3. ~Iell-casing, steel, 6" diameter, @13 m./hole for 
total of 3,900 m. = 12,742 feet = 609 21 ft. 
joints, (Black iron 0.250 in. wall thickness; 

18,000. 

198,000. 

103,500. 

637,200. 

4,500. 

15,000. 

T and C APl threads w. couplings) @ U.S. $7.0wn. 89,525. 
Total for Well Drilling Supplie $ 109,025. 

C. Pumps and Engines 

1. "Moyno" hand Dumps, Model,2V2.6, for 300 wells plus 

100 replacements over 5 year program. @U.S. 
$50Q. complete with drop pipe and shaft. 
400 x $500. = $200,000. 200,000. 

2. Diesel Engines, "Lister" r10del Sr-l, for re
placements of non-working engines and windmills 

__ ---'-p_lus new in~t:allation; 25 each@R877.=$1,060.(* 
(*) Source/oriain w~ivpr'~ r'pnllir'prf (C:nllth 4f ... ;,..",\ 

26,500. 

GOl 



D. 

f. 

EQUIPMENT AND SUPPLIES - !TEt1 AND DESCRIPTION (continued - 3) 

- .. " . -, ... ----- .,. ...... . 
I 

. .... __ ........ , ...... 
CO:.iTS .. _ .. --... '--' ·-r··_· .... · .. ----·-r-· .. · 

r,. ) I) fiOL I 
. -- ...... __ .. ' -'- -... -- .. - .. ---. '.. . 

3. "MONO" pumps, model ES-15, complete with head, 
shaft, drop piping, frame, pulleys, etc. @R933. 
10 each @R933. = R9,330 = $11,240. (*) 

4. ~~i ndmi1l s, IISouthern Cross", heads and fans only 
for replacement of existing broken mills only. 

r* Estimated @R1,200 x 15 ~ R18,000. = U.S.$21,690. 

$ 

5. Miscellaneous windmill parts, for repair ofexist+ 
ing windmills only: foot-valves, air chambers, I 
check valves, pump cylinders, I.~;ngs and mill 
rods @R283/set. 25 sets @R283/set = R7075 = 
U.S. $0,525. (*) 

Sub-total 

Ve!~ir:les (other than those listed for drilling) j 
1. 17.:ach. Intc:rnational Harvester "Scout), ~ton, picku 

trucks, equipped w/H.D. suspension and 4 speed 
transmission @ $10,.000 ea. 

t. lOeach. IlItf'I'lvltional Harvester 4 w.d., 1885 kg. 

nickup trucks equipped w/H.D. suspension, diesel 
engines. 4 to be equipped /PTO front mounted 
winches. (, trucks @ $11,000 ea. 
4 trucks @ $11,000 ea. 
1 truck at each Regional/District Center finance 
by the project and 1 truck for Rotary Dri 11 i ng 
rig. 

11 ,240. 

21,690. 

8,525. 
267,955. 

170,000 

66,000 

44,000 

rnunrif!d Sub-total for vehicler 280,000 

Buildings, Houses and Constructi'on I 
1. 5 each. Technicians houses, Standard Plan "Pits 

Mark IV" or equivalent, including A & E services 
for site planning, contracting and construction 
supervisor, to be constructed in Maseru. 
@$40,000/each. 

(*) Source/origin waivers required (South Africa) 
200,000 I 



EQUIPMENT AND SUPPLIES - ITEM AND DESCRIPTION (continued - 4) 

2. 1 eat,,, Technicians Housing - same detail as 
item E.l above, but to be contructed in Mohales 
Hoek @$45,000. 

3. Fur:lishing site, site preparation, all utility 

connections, full household furnishings includin 
all kitchen appliances (refrigerator, stove) and 
electric heaters, for items E,l and 2, above. 
Estimated @$10,000/unit. 

4. 3 each. District Maintenance Centers, consistin 
of storeroom, office, workshop, pipe store, and 
working concrete foundation & slab, concrete 

block walls and galvanized iron roof; 52 sq.m 
@R140/sq. m. = R7,280 plus cement slab of 28 sq. 

$ 

~R30/sq. m. = R840. nlus site fencing. 

structure = R8,120 = $",420 X 3 

Tota 1 cos / 

5. rurnishing site, site preparation, and connection 
to utilities for three District workshops = I 

45,000. 

60,000 

28,260 

I 

:1; I , ( JI ) ~ I • 7 , 065 

6. 1 each. Regional/District Workshop-store con

Sisting of office building, storage warehouse, 
worksrop, pipe racks (open), guard shack, and two 

small rondavals for District workers. All struc
tures to be concrete slab floor, concrete block 
walls and galvanized iron roof on steel trusses. 
Only office building to be finished interior. 

a) 1 each office building @45.5 sq.m. @R140/sq m 
= R6,370. = 4,38~ 

b) 1 each warehouse of 243 sq. m. @Rll0./sq.m. 
= R26,730. 

c) 1 each workshop of 68.0 sq. m @Rl10./~q. m. 

= R7,480. = $9,012. + 28 m. sq. concrete work 
slab@R30/sq. m. = R840. = $1,012. Total 
cost = $10,024. 

d) 29 each pipe racks, external @R30/rack = 

7,390 

32,200 

10,024. 

I 



EQUIPMENT AND SUPPLIES - ITEM AND DESCRIPTION (continued - 5) 
-i . --- - - - -- _. - - -- - - - -- - - ---

I _____ ~S ~I~S ____ . _____ -

AID GOL 

e) 170 m. fencing for compound, 5' chain link 
topped by 4 strands barbed-wire on steel post 
spaced 3.0 m. ~., @R12./m. = R2,040. = $2,458 

f) 24 m. steel shelving for fittings, 36 bins/ 
6 m. section = total 144 bins @R400./6 m. 
secti on = R-1500. = $1,930 •• 

g) Furnishing ~1te, site preparation, access and 
internal roads, all utilities and furniture, 
etc., @ estimated R 10,790 

7. 3 each Junior houses, Morija type, bedroom, bath 

kitchen, livinn room (for Senior techical Officer~ 
2 in Maseru, 1 in Mohale's Hoek, 

I 
Cost to include A&E, contractr 

ing and construction supervisor. @$25,000 each I 
plus site preparation and utilities connections, 
furniture, access roads by GDl ~$6,000. 

Sub-total for Buildings, Housing, 

2,458. 

1 ,930. 

75,000. 

construction. 403,310 

Tools and Power Equipment (Regional/District worksho~s) 
(Note: Unless otherwise specif:ed, all electrical 

tools, etc. to be 220 v., 50HZ). 

1. 300 each. Tool kits for Village water minders; 
consisting of: 1-1211 pipe wrench @$9.00, 1-16" 
pipe wrech @12.00, l-hacksaw w/blades @$7.50, 
l-adjustable wrench IICrescent ll

, 1011 @$8.00, 1-
vice grip plyers, 
straight tip, 811 , 
1 toolbox @$7.50. 
= $18,600. 

1011 @$9.00, and 3 screwdri vers , 
10 11 ,12 11 @$3.00/each = $9.00, 
Total cost/kit = $62.00 x 300 

2. 7 each. Diy-acetylene welrling set. w/2 sets of 
bottles, 2-stage regulators calibrated in lb/sq. 
in. and kg/sq. cm., w/20' of twin hose, welding, 
cutting, brazing and heating tips, goggle~, etc. 
@$500. = $3,500. 

18,600. 

3,500. 

13,000. 

18,000. 

98,065 
I 



EQUIPMENT AND SUPPLIES - ITEM AND DESCRIPTION (continued - 6) 

'. '._ - 0"'_' ~. • ••• __ "._._._ 

I Tools anrl Power Equipment (continued) i'.: D I cr~L 

3. 7 each. Arc-welding machines, GED, portable, 

"'li,:,:"" or equal, 220 AMP welding, plus 220 v. 50 
cycle output for tool operation, E~timated 
@$800. x 7 = $5,600. 

4. 1 each. Air compressor, stationary, electric 

driven, 7.5 cfm delivery to 150 psi., with 50' 

hose air chucks, cleaning nozzle and impact wrt'nci1 

$1 ,500. I 

5. 6 each. Air compressor, stationary, electric, 

2.5 cfm to 100 psi., w/chucks and air cleaning 
nozzle. @$350. 

6. 7 each. Bench grinder, 2 wheel, 8", w/spare 
',ri'lding wheels @$200. 

7. 1 each. Battery charger/starter, 220 v to 6-12v 
100 amp @$250. 

8. 6 each. Battery charger, 220v to 6-12v, 10 amp 

5 ,600. 

1 ,500. 

2 ,100. 

1 ,400. 

250. 

@$40. 240. 

9. S each. Vices, bench, 6" jaws, @$60. 480. 

10.8 each. Drill set, high speed, 1/16" to 1/2" by 

16ths. @$60. 480. 

11. 8 each. Drill set, high speed, 1mm-12mm by 1mm. 

@$60. 480. 
12. 1 each. Tool box, master mechanics, to include 

socket wrenches metric and English, end wrenches 
metric and English, screw drivers and assorted 
other wrenches adjustable, etc. @$600. 600. 

13. 6 each. Tool boxes, mechanics, metric and Eng1is 
wrenches etc. @$300. 1 ,800. 

14.8 each. Pipe wrench sets, 12",16",24" 2 each. 

@$110. 880. 
15. 8 each. Electric dri lls, 220v, 50H z., 1/2", 

reversible double insulated, variable speed, heav 
duty @$90. 720. 



EQUIPMENT AND SUPPLIES - ITEM AND DESCRIPTION (Continued - 7) 

Tools and Power Equipment (continued) I cos rs I 
rIll COl. 

-, _ ••.• _ •.•.•• _·a _ ._a ~ .... __ . _." __ .............. _ 

16. 8 each. Electric drills, 200v, 50HZ, 3/8", re
versibl~, double insulated, variable speed, H.D. 

$ 

@$50. 400. 
17. 1 each. Plug Cleaner and tester, "Champion Model 

800" 
18. Valve grinding machine, variable angle, with 

valve seat grinder, @$1500. 
19. 1 each. Drill press, floor model, w/chuck to 13 

mm., electric 220v, 50cycles. @$600. 
20. 1 each. Press, hydraulic, to 10 ton capacity 

@$650. 
21. 1 each. Testing set, compression, for diesel 

engines, @$170. 
22. 1 each. Tester, diesel injectors, @$275. 
23. 1 set. Wheel/gear/pulley pullers, 8",12 11

, 16", 
spread, ir~ide-outside type. @$120. 

24. 16 each. Jack stands, H.D. to 8,000 kg. @$35. 
" 1 each. Overhead rail chain hoist - 5 ton. I J. 

@$600. 
?r; • 8 each. Jack, hydraulic, 5 ton @$45. 
27. Beach. Block and tackl e sets - 3 ton. @$320. 
28. 1 each. Ring compressor, to 6; bore pistons. 

@$20. 
29. Beach. Tire repair/patching kits, @$30. 
30.2 each. Pump, trash type, "Homelite ll

, GED, H" 

300. 

1 ,500. 

600. 

650. 

170. 

275. 

120. 
560. 

600. 
360. 

2,560. 

20. 
240. 

suction w/20' of suction hose. @$400. 800. 
31. 1 each. Lubricator, grease gun, hand operated 

for grease drums, on castors, @$175. 175. 
32. 6 each. Grease gun, hand operated @$25. 150. 
33. 2 each. Drum pumps, all purpose, for oils, gear 

oil @$35. 70. 
34. 1 each. Suct i on gun for emptyi ng and fi 11 i ng 

transmissions and differentials @$25. 25. 
35. 1 each. Compression tester for gasoline engines I 

@$50. ~n 



EQUIPMENT AND SUPPLIES - ITEM AND DESCRIPTION (Continued - 8) 
•• " •• a •• _. __ ••••• _ ...... ' __ • ___ ••• _. ___ 'I •• __ _ 

I ( fJ':'] (' 
I\...J .J 

Tools and Power Equipment (continued) I .... ----.. ~····-·····f ._-- "--'-'- .. _.,. 
: 1\ 11.: , !>:)i. 

36. 

37. 

, 
lot. Miscellaneous small tools:battery cell r 

testers, hammers, tire tools. etc. @$300. , 

3 each. Pipe threading machines, electric, com- ! 
plete w/9 sets of dies for each of the following I 
sizes: 3/4", 1", 1 1/4", 1 1/2",2",2 1/2", 3" I 
pipe ips (British) threads. @$2,000. 

38. 5 each. Plpe threading set, including chuck, 
handles, and dies, ips (British threads), plus 2 

extra sets of dies for 3/4",1",11/4",11/2", 
2", dia. pipes @$250. 

39. 5 each. Pipe vises, on tripod, chain type, 

300. 

6,000. 

1 ,250. 

@S/O. 350. 

40. Miscellaneous supplies: 

41. Miscellaneous equipment for hydrogeologist 

Sub-total 

1 ,000. 

1 ,055. 
58,260. 

G. Water Testing Equipment 

H. 

1. 3 each. Milipore field test kits, bacteriolo~ca 
w/spare filters, media and sterile 
sampling tubes for 3000 tests @$650. 

2. 1 each. Hack DREL, chemical test kit, spectro

photometric, w/spare batteries and reagents for 

1 ,950. 

1000 tests per ion. @$900. 900. 

:;" h- Tota 1 for wa ter tes t equi pment I 

Pipes, Fittings and Supplies for System Installati01. 

1. ",0011 - 3/4" galvanized steel pipe, unthreaded 
0Pl,O/l nOm =R4,500. = 

2. 'I,',()() - 1" galvanized steel pipe, unthreaded, 

(Note: 1" pipe for hand pumps included in est. 

2,850. 

15,52!'l 

@R200/100m = Ii P"lJU() =. 17,250 

3.II'.I,(H)() - 1 1/4" galvanized steel pipe, unthread Id 

@R270/100m I 140,400 



lQUIPMENI AND SUPPLIES - ITEMS AND DESCRIPTION (Continu~d - 9) 

Pipes. Fittings and Supplies for System I nsta lla~J~-.:~ .. ~O~,!:, :~.~-~ I:· 
(cont i n.!,Jed) ..... __ . _. __ .. _ . _ ..... _ .... _. _. L ':~.I_.r_) ... ___ I U1L I r··---·---·--· 

4. Ij'"IIIJlII'I- H" galvanized steel pipe, unthreaded 1$ ! 
(ilR320/100m 

5.I,·/,')()(lm- 2" galvanized steel pipe, unthreaded 

(ilR400/100m 

6. (,'/,"()()I'I-- 2~" galvanized steel pipe, unthreaded 

@R480/100 

7. I I ,. '!,( 1111- 3" galvanized steel pipe, threaded and 

coupled, ips threads @R700/100m 

8. I I" ",( IJr\- 4" galvanized steel pipe, threaded and 

coupled, ips threads @R1,000/100m 

9. (,I ,," ill"1 - 1 f1 PVC pipe, w/couplings, Class 80, 

165,600. 

310,500. 

372,600. 

98,350. 

129,360. 

~R85/100m 58,650. 

10.~(1,(1()()1I1 - 1 1/4" PVC pipe, w/couplings, Class 80 

(aR 11 n /100 

11. ',il,IItI(I!'1 - q PVC pipe, w/couplings, Class 80 

@R170/100m 

12. (,'/,'oII1JrIl - 2" PVC pipe, w/couplings, Class 80 

0R250/100m 

13. (>'/,',(I()III - 2~" PVC pipe, w/couplings, Class 80 

(ilR1?O/100m 

14. II ,"')()III- 3" PVC pipe, w/couplings, Class 80 

(ilR50n/100m 

1S. II ,,")()rn- 4" PVC pipe, w/couplings, Class 80 

@R700/100m 

16. I ,',{)i) (·,'lcll.l/4" spigots/has bibs, brass or bronze, 

ins threads, @$3.50/each. I 
17 • (,(,(1 each. 1" valves, gate, C.1. body, ips thr~a~s 

@$6.00 

18. I!,.!) each. 11/4" gate valves, C.I.body, ips 

threads @$7.50 each 

19. I,()I) each. H" Gate valves, C.1. body, ips 

threads, @$9.50 each 

I 

37,950. 

105,510. 

194,070. 

248,400. 

64,680 • 

90,570. 

5,250. 

3,960. 

3,375. 

5,700. 

I 
I 
I 

. 1 

I 

I 



EQUIPMENT AND SUPPLIES - ITEHS AND DESCRIPTION (Continued - 10) 

Pi pes, F;ttings and Supplies for System lnstallatio 

20. 75Q. each. 2" Gate valves, C. !. body, ips 
@S14.50 

threadJ 21.240 each. 2 ~,. Gate va 1 ves , C.1. body, ; ps 

@S2~j • 

22. 13seach. 3" Gate va lves, C.L body, ; ps threads 
@$38. 

23. 60 each. 4" Gate valves, C.l. body, ips threads 
@S49. 

24. ~5u·each. 1" Gate valves. C.!. body. for coupl
ing to PVC pipe @S4. 

25. 30e' each. 1 1/411 Gate valves. C.L body. for 
PVC coupling @S7.5~ 

26 • ..150 each. 1~" Gate valves. C.L body, for PVC' 
eouoling @S9.50 

27. -450 each. 2" Gate valves, C.L body, for PVC 
coup1.,ing @S15. 

28. 12ceach. 2i" Gate valves, C.1. body, for PVC 

coupling @S26. 

29. 60 each. 3" Gate valves, c.r. body, for PVC 
coupling @S38. 

I 

30. -'3o'each. 4" Gate valves, C.l. body, for PVC cou -

COSTS 

AiD GOL 

-
10,875 

-.1 
6,240 

I 
5,130 

2,940 

--_ .. l 
1.800 

-' 2.250 

_~. _.1 

2.280 

1 i ng @S50. 1., 500 

31. 1 Lot - Pipe unions, ios threads in following 

quantities and sizes:~o.!,5cio- 1" 

.' 1 1 /4" 3 • 900 - a" 
7 ~ 50'0 -' 2" i . 200- 22'" 4,50 - 3" 

32. 1 Lot - ~~~ck - v: ;'ves, swi ng" type, brass or bronzJ. -23.j~900 
; ps threaded info 11 owi ng quanti t~ es_ ~nd sizes: I 

150 - 1" ' ~50 - 2 II .30 - 2 i " 

33. 

I 

30 - 3" 30 - 4" I .. 
1 Lot - Pi pe Tees, gal van; zed iron, ; ps threaded t 
quantities and sizes as follows:i,300- 111 

-600- 1 1 /4" . 600 - a" -- 900 - 2" I 
600 - 2~" 300 - 3" 

150-- 411 

20,550 

44,025 
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I 

Pipes, Fittings and )upplies for System rnstallatiol1J-' ____ C_O-:,S_TS ___ -t __ 

(continued) AID GOl 

34. 1 Lot. Reducers, galvanized iron, ips threads, 
as fall ows: 
90 - 4 X 3" 

120 _ - .4 X 2" '. 
so- - 4 X 12" 
90 - 3 X 2" 

1~0~- 3 X 1;" 

60 - 3 xII /4" 

90 - 2; x 12" 
_~5.9 - 22 x I" 

150 - 2 x I" 

"3£~ - 12 x I" 
300- - 1 1 /4 X I" 

35. 1. Lot. Reducers, fema 1 e to fema 1 e threaded lips 
threads, galvanized iron: 
Same sizes, prices and quantities as in Item H.34" 

$ 

above. 1 
36. 1 Lot. Pi pe n i pp 1 es, ga 1 vani ze~~ ~on, i os _ :hre.a 

in sizes and quantities: 3/4" -1!200 I" - 900 

1 1,. 4" - ti66 1 2" - 6"66 2"·· "305 2 i" - 300-

3" -" 300 4" _. iso 

37. 1 Lot. Elbows, 90°, galvanizej iron, iDS threads 
in sizes and auantities - 3/4" -~.2CO I" - 1,200: 

1 1/4" -1.200, a" -1:5062'1 -1:50022" •. goo. 
o ••• " • 

'3" ·300 4" - 300" 
38. 1 Lot. Elbows, 45°, galvanized iron, ips threads 

in sizes and ~ the quantity shown in H.37, above'l 
39. 1 Lot. Float valves, copper float, ips threaded ,I 

as follows: I" -240 ~ . 
a" ·"60-.- .2" - 60 --. " 3" ~-a5"'-· 

13;350 

L 
4,725 

. 
24,150 

.1 
12,000 

" 85,575 

40. 1 Lot. Miscellaneous fittings: air release 
valves, cross-overs, collars, pipe dope, etc. I. . _ .. .I 

41. 1 Lot. Tees, PVC, sleeve type for ctment w~ldingl 
Class 80 in the following: 1"-969~ 11/4"- I 
1300 I," - 600 2" - 900·" 2~" --3"0(1,· 3" -150 

21,000 



EQUIPMENT AND SUPPLIES - ITEMS AND DESCRIPTIONS (Continued - 12) 

, 
Pipes, Fittings and Supplies for System Insta llati o~ CO:-, i:; 

(continued) I 
-- - - - I -

, 
- -- --- - ' ..... --.... . ~.- --- .--'- ----·'f 

I 42. 1 Lot. Reducers, PVC sleeve type for ceMent 
weldinCl, ClrlsS 80 in fo 11 ()I-'; ng: 4· )( 

")11 - 60 

4 X 2~" - {,(I 4 X 2" - 1",0 4 x nil - 90 3 X 211- I 
I 

f,f) 3 x 1 ~, " - I '(l 3 x 1 1/411 - ',U 2~ X 2" - ,n 

2b x n" - ()() 2~ x 1 1/411 - 90 2~ X 111 - 300 

43. 1 Lot. Elbows, 90 0
, PVC sleeve type for cement 

welding, Class 80, as follows: 111 - 600 1 1/411-
{,(III H" - lJ( If) 211 - C)()() 2~1I - 300 3 11 - 300 
411 - t~tI 

44. 1 Lot. Elbows 45 0
, PVC sle~ve type for cement 

welding, Class 80; same size and one-half quantit 
as in item H. 43, above. 

45. 1 Lot. Crossovers, PVC, sleeve type for cement 
we 1 din g, C 1 ass 80, in 4 x 311 ; 4 x 2 ~ II; 3 x 2 ~ II; 

3 X 2"; 3 X 1~1I; 3 x 1 1/411; 3 X 111; 2 x 1 1/411; 

tin 
--. ." .... -.. - ... 

9,300 

tl,400 

7,500 

2 X 1"; total of 1,500 9,000 

-'"'' quarts. PVC Cement, in 1 quart cans @$6.50/qD 46. 

Sub-total for pipes/fittings F 2,647,935 

I , f ;lfd·:~; , • ""111"111, 1:,-1';11' ,11")11 ::1 I', I 

1. 1 lot. Rebar, 3/8 11 and ~II, deformed,loo tons. (*)1 
25,000 

If),fH)() 'bags - cement for spring boxes/reservoirs, 
50 kg bags (* ) 29,000 

54,000 

~;ub-Total $108,000 

--
L0L 

...•... .. - ---I 



ANNEX VI WAIVERS AND APPROVALS 

I. Waivers and Approvals Required. 

1. Approval to deviate from the policy expressed in AID 
lIandLook 3, Appendix 3C (AIDTO Circular A.,24), which limits the 
life of a project to six years to allow a nine year life of project. 

2. Waiver of the 25 percent cost sharing requirement contained 
in Section 110 (a) of the Foreign Assistance Act of 1961 as am~nded. 

3. Procurement source and origin waiver from AID Geographic 
Code 941 (Selected Free World) to Code 935 (Special Free World) for 
the procurement of equipment maintenance and repair services. 

4. Appr'flvill for proprietary procurement of 27 project vehicles from 
IntC'r'nalionill Harvester at an approximate cost of $280,000. 

I). Approval for proprietary procurement of 400 Moyna hand pumps at 
an ilppr'oximate cost of $200,000. 

fr. Waiver of the policy contained in Handbook 3, Appendix 3C, which 
1 imi l-s the life of~oject to six years to permit -2 nine year 
project life. 

lIandbook 3, Appendix 3C, notes that the length of a project 
should not normCl.lly exceed six years but that a somewhat longer 
period, if required by the implementation plan, may be justified. 
Project requirements as described below necessitate an extension 
to nirH' YPiIr'S. it being unfeasible to divide the 
PIOjPct, as suggested in the handbook guidance, into phases. 

The project calls for considerable training o~ certain key 
personnel. Given the staff limitations of the implementing agency, 
the vwss, this training of necessity must be stagger~d so as to 
allow cons~ruction and maintenance/monitoring activities to be 
undertaken. Training will be of a long-term nature both in the 
TJ. S. and Lesotho , with several trainees not~.:,,~heduled to complete 
training until the proposed last year of the"p~ject, FY 1986. 
Experience has shown that the benefits accruing from training can 
be increased if there is timoa allowed for overlap with technical 
assistance personnel upon the trainees' co~pletion of training. 
An extension to seven years will allow the project to provide such 
overlap for several key Lesotho participants. 

The project has justified a program to construct and rehabilitate 
approximately 210 village water supply systems. Given prior experience 
and VWSS personnel limitations, the design team has determined to 
pha~~e construction over a seven-year period, but allow the bulk 
of these activities to occur during the latter half of the project 



VI-2 

to permit time for some local staff to be recruited, trained, and 
slowly brought into newly devised installation and maintenance 
systems. By doing so, physical and human resources of VWSS will 
not be overburdened. The design team feels that a nine year 
project will pern'it construction to take place at a pace which is 
most compatible with the capability of the VWSS. 

III. Waiver of the 25 percent cost s~aring requirement contained 
~Se~tion 110 (a) of the Foreign Assistance Act. 

Lesotho is on the United Nations Conference on Trade and Develop
ment list of relatively least developed countries. Lesotho wIll be 
rontributing $1 ,Hhl ,4(0 or nearly 14 percent of the project total. 
The great majority of this ccntribution will be incremental budget 
expenditures rather than contributions in kind. These increased 
expenditures will mean an increase of nearly 18 percent annually 
in the Village Water Suppl~' Section's budget over the life of the 
project. The waiver is thus requested in view of Lesotho's position 
as an RLDC and its siza!Jle contribution toward project costs. 

IV. Justification for waiver of policy set forth in AID Handbook II 
to permit procurement of services from Free Worlj firms. 

The need for this waiver is based on the following: 

Since the amount of construction will be small, u.s. 
cunstruction firms are not expected to be interested in this 
work. 

A sufficient nurr~er of qualified fi1~s operating in Lesotho 
are available to perform the required construction and permit 
r:ompetitive procurement. Possibly a number of firms may be 
qualified as "Jocal firms" under Section 2(d) of Handbook II, 
Chapter 2, on the grounds that they are integral parts of the 
local economy. However" since some of the firms operating 

. locally may not be incorporated in or may not have their primary 
place of business in Lesotho, this waiver is considered necessary 
to assure adequate competition and availability of services. 

In addition, it is anticipated that some maintenance and 
reuair services will have to be p"ovided by local firms, many of 
which may also be owned by South African or other Free World 
interests. 

No U.S. firms providing the required services are known to 
exist in Lesotho. 
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V. Justification for Proprietary Procurement of 27 International 
Harvester Company (I He) Vehicles 

The nCf'd for proprietary procurement of I nternational Harvester 
(I He) v('hicl('s for this project is based upon the following: 

A. IHe is the only U.S. vehicle manufacturer with a distri-
butorship located in tl.aseru, Lesotho. 

B. IHe has indicated that its Lesotho distributor is willing 
and capable of servicing their complete line of right-hand drive 
trucks, and wi II ma inta in an inventory of fast moving spare parts. 
If for some reaSGn, a part is not readily available at this location, 
IHe has indicated that parts can be obtained from a branch office 
in Bloemfontein, S.A. 

C. I He has indicated its will ingness to conduct a maintenance 
training program in Lesotho for Basotho mechanics. 

D. IHe is willing to post a performance bond to insure that 
its Lesotho distributor will offer adequate service and parts 
support for project vehicles. The performance bond would remain 
in cff{'ct for a period of one year after delivery of the vehicles. 

Thrsr vehicles will be manufactured, according to desired specifl
cat ion, in the U. S. and shipped to Lesotho. I He indicates they 
wi II be able to manufacture cmd ship these project vehicles in a 
timely rT;anner. 

For the above reasons, we believe it would be most appropriate 
to procure the necessary vehicles for this project from I He. 
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\/1. Justification for Proprietary Procurement of Moyno Hand Pumps 

lit£' projC'ct will fC'ature the drilling of 320 hol~s which will be equipped 
with <1 pump for drav/ing water. A successful pump is critical if villagers 
ilr(' te. 1)(' able to take advantage of the improved water supply provided 
by tiH' ne~w wells. Any piece of equipment with moving parts will even-
1tJ(',dly break down if proper maintenance is not undertaken. It is 
precisC'ly on thf' issue of pump maintenance that proprietary procurement 
is justifiable. 

I t is recommf'nded that the Moyno hand pump for rural water systems 
bC' useu f'xclusively as the project pump. The Moyno pump is manufac
turf'd by r~obbins and Myers, Inc. of Springfield, Ohio. The 1979 cost 
pf'r pump is f'stimated at $500 (including discharge head and gear box, 
2 stage stator-rotor assembly, pipe, and shaft with bearing). 400 
pumps at this price, which includes 20% spare pumps, gives a total 
of $200,000 (inflation, transport and contingency costs are not included 
in purchase price, but provisions have been made for these as shoVvn in 
the financial annexes of this paper). 

fh£' Moyno PUrT,P usC's a screw-I ike rotor which turns within a hel ical 
stator tn form progressing cavities which easily and evenly move the 
Woltrr to til(' pump discharge located above ground. Flow rate is directly 
pr'()[)(wtional to rotation speed of the rotor. Since total dynamic head 
(the total distance the water is lifted described in feet of lift) is rela
tivC'ly independent of speed, the Moyno pump can handle high total 
dynamic Iwads v.ith a minimum of effort. For example, the Moyno 
2-·.liI~:l<' stator-rotor assembly can move from a well 3 gallcns per minute 
with oidy 7 pounds of force, an easy task even for a child. This pump 
is il posttivc displacement pump which means the turning of the rotor, 
no rn'-lttcr how slow or fast, will move water out of the well. 

ThC' do\\n-tlll'-hole stator-rotor assembly of the Moyno pump has no 
v;dvl's, ~FJsk(·ts, or leathers to wear out, thus greatly reducing the 
r1(' "ssity of pulling the pump for maintenance or repair. The rotor has 
/W(,11 Lonstn.cted from a high grade stainless steel and is chrome-plated 
for protection against any abrasive materials. The stator is constructed 
with A heavy duty high grade steel outer shell and with an interior of 
spC'cially compounded rubber, molded to form the helical design for 
constant us£' when submersed in water. The stator is suspended in the 
wpll to a dC'pth which puts the suction hand below the expected pumping 
wiltpr level on 10 ft. lengths of H·" galv. pipe. The rotor is suspended 
on 7/16" 501 id steel drive shaft with a central izer bearing each 10ft. 
Tlte' uppr.r end of the drive shaft is supported by two tapered roller 
or.iH'ings to assure proper positioning at all times of the rotor within 
the! stator' and to insure non-binding while in operation. 

Abov(' the support bearing, a 20 tooth beveled gear is positively attached 
to tlw rotor drive shaft. This gear is driven by a 40 tooth beveled gear 



rnounte'd on a drivp shaft at right angles to the stator shaft. The shaft 
which has the 40 tooth gear is mounted by use of two tapered roller 
be'arin~s, one' for' e'ach end, mounted in a steel casting for support. 
Both ~wars are pi3cked 'in homogenized hi-temp. grease. Two operating 
handl,'''; 1 ft. long arp mounted 1800 from each other, one on each end of 
the' shuft. This gear box arrangement is known as a right angle gear 
box. I t usps the same principle, except on a smaller scale, that has 
beE'n used unsuccessfully on larger supply wells for municipal, in
dLJstrial and irrigation application for over 85 years. 

Other pumps 

Over 12 standard reciprocating pumps were studied by use of avai lable 
rf'ports and I iterature along with actual field observation of most of the 
12 types utilized in other African countries. 

The namE'S of the rEC iprocat ing pumps considered were Monarch, 
Sholapur, ABI , Godwin, UST, Thysen, Monitor, Beatty, Dempster, 
AID/BAttelle, Lucky, Uganda, and the Brian. 

All the abovf' pumps require pulling the pumping cylinder completely 
OLJt of the w~1I for chcmging the plunger bucket leathers or for repair of 
thf' check valves. This must be done on a regular schedule of 6 to 12 
months to keep the pump in operation. All the above pumps have hole 
cyl inder and plunger parts which are known to break without previous 
indications because of the strain and stressing caused from the recipro
cating motion which is necessary for their operation. 

The ~}rade handles and attached parts for the above pumps are also 
subjf'ct to the same strain and stressing plus the friction at all pivot 
poir-ts and arc subject to many failures. Many of the grade assembly 
dpsigns for the above pumps have been greatly improved, but even the 
best, which appears to be the Monarch, still has trouble with broken 
fulcrum castings and handles. 

Also, studied and field inspected were the Vergnet food pump which 
still is in the development stage with many maintenance requirements 
(although it is still a very promising concept). The final pump was the 
Mono which is the English concept of the Moyno Pump. It is a good pump 
and the only problem has been with the right angle gear box which has 
sll~eve bearings of oilite bronze. The lubrification is 90 SAE gear oil 
which leaks out through the bronze bearing shaft openings. 
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Hydrogeologic Considerations in 
Rural Water Supply Development 

in Lesotho 

Conclusions 3nd Recommendations: 
~. A base of technical data and information pertaining to hydro
geology, hydrology, geology and cartography ilOW exists in Lesotho 
;md is adequate for the purposes of ground-water exploration and 
development proposed under the pr~sent project. Hydrogeology as 
well as ground-water data collect .en and analysis were given strong 
expatriate support during 1973-l~75 in the Department of Mines and 
Seology but are now languishing for lack of appropriately trained 
personnel in this discipline and adequate GOL and/or donor financial 
support. Consequently, on-g0ing monitoring as well as data collec
tion and analysis activities pertaining to ground-water development 
and extraction in the DMG are now essentially inactive. The Hydro
geology subsection of the VWSS, as presently organized, is essenti
ally a service group directed to the selection of sites for new bore
holes, collection and description of borehole samples, and the car
rying out of yield tests on new and existing VWSS boreholes. A re
view by the writer of existing VWSS borehole records indicates a 
stl""ng 'leed for upgrading both the quality and coverage of these 
records as well as in the methodology used in hydrogeologic data 
collection. These are essential to maintaining the viability of 
existi.ng borehole systems as well as those proposed under the pres
ent project. In view of the foregoing the writer recommends that 
two 3-month TDY's for a U.s. hydrogeologist be programmed during 
the 1;.f8 of the present project. These TDY's should be timed, if 
pos' ible, to overlap with those of the drilling advisor (see below) • 
The U.S. hydrogeologist would be expected to train VWSS personnel 
in the methodology of collecting and recording hydroge~logic data 
frr ..• boreholes under construction as well as from existing and 
operating VWSS boreholes. The writer recommends upgrading the , 
capabilities of personnel of the Hydrogeology Subsection by on-the
job training and local training seminars. 

2. The borehole construction operations of the Drilling Subsection 
of the VWSS are now carried out entirely with four active and two 
standby percussion drilling rigs. The drilling crews operate these 
rigs and carry out borehole construction' with an acceptable degree 
of efficiency. Under the present project, however, it is proposed 
to introduce a direct rotary drilling rig principally for putting 
down those boreholes required for the hand-pump systems. The oper
ation and maintenance of such a rig with ancillary equipment require 
technical skills somewhat more advanced than those pertaining to 
percussion drilling. Consequently, the writer. recommends that a 
6-mon~hs' TDY for a U.s. well drilling advisor to be programmed 
in the project, the arrival of the advisor to be timed to coincide 

http:existi.ng
http:collect.on
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with the arrival of the drilling equipment in Maseru. A second 
TOY of 3 to 6 months duration could be prograromen later in the 
project life for a driller to evaluate the prog~'~s in Grilling 
operations and trouble shoot any problems that might have developea 
during the rnurse of operations. ThE well drilling aeviso= would 
be expected '1) to select and train one or more drilling crews 
frnm the cadre of the VWSS Drilling Subsection, (2) to develop an 
i\ppropriate system for the accounting and storage of drilling equip
ment and supplies, (3) to establish standards for the maintenance 
and repair of the drilling rigs a~d ancillary equipment. The 
writer recommends upgrading the capabilities of personnel of the 
Drilling Subsection by on-the-job training and local training 
seminars rather. than by training outside of Lesotho. 

J. One of the early needs of the present project will be on-the
ground studies of target villages to select appropriate sites for 
new borehole-cum hand pump installations and/or springs which could 
be captated for gravity supplies or for simple protection. A 
brief report on each village could be prepared with a sketch map 
showing the location and altitude of captable springs with respect 
to the location and altitudes of storage reservoir sites and stand
pipe sites in or near the target village. Sites for borehole-cum
ha '0 pump ~nstallations could be selected with due consideration 
~v :le needs of schools, clinics, hospitals, missions or community 
~8n1·res. The report would contain estimates of spring discharge 
and its seasonal variability as well as the amounts of storage, 
pipelines, and reticulation system needed to provide a 30 to 40 
liter capii-a supply to the village or alternatively the numbers of 
hand pumvs and boreholes needed to serve the same purpose. These 
stu'1.i. os could Le coordinated with the inventory of existing vil
lage water supplies now being made by the VWSS. The writer recom
mends tl t these on-the-ground studies be undertaken by Peace Corps 
J..~(' ~lunteers each wi th a Basotho assistant on a district by 
dj.strict basis. Each PC volunteer, preferably with engineering 
anj/or geologic training, would be responsible for collecting 
information on each target village in each of 2 adjoining districts. 
As Lesotho has 10 districts, 5 PC volunteers each working about 
one year would be required. It is further recommended that all the 
PC volunteers work under the direction of one of the U. S. water 
engineers to be attached to the VWSS as part of long-term technical 
assistance to the project. 

4. Once on-the-ground studies of target villages have been com
pleted (pr~bably in the second year of the project) the energies 
of the 5 PC volunteers and their Basotho assistants (5) could be 
directed to construction and/or maintenance of new or existing 
rural water supply systems, always under, the general direction of 
a U. S. water engineer. For exa~ple, they could participate in the 
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setting of hand pumps on completed boreho~es: in the construction 
of spring boxes at protected springs; in the construction of 
spring captations, erection of storage tanks and laying of pipe
lines to village standpipes (taps). They could also participate 
in the maint':'ll;:->nce of existing systems and in the instruction of 
village water minders in the care and preventive maintenance of 
such systems. Additionally, they could assist in up-grading the 
~ccounting and storage of spare parts and in repair of pumps and 
oth3r equipment at regional and district repair and maintenance 
centr~s. Finally the PC volunteers might assist in a training 
program for Basotho personnel of the Hydrogeology and Drilling Sub
sections to be conducted jointly by the U.S. drilling advisor and 
the U. S. hydrogeologist during their TOY's in Lesotho. 

5. Having reviewed the operations and needs of the VWSS the 
writer concludes that there would be only limited use for either 
a conventional aerial photography (scale 1:50,000 or 1:60,000) or 
Landsat imagery (scale 1:1,000,000) library. In any case, such a 
library would duplicate facilities already existing in the Dept. of 
Mines and Geology. 

~. Having studied the relative costs of (1) protected springs, 
. 3:1-level spring captation + storage tanks + conveyance pipe

line + ~istribution, (3) hand pumps with boreholes, (4) low-level 
spring captation + windmill and pump + conveyance pipeline + storage 
tanks +-hstribution, (5) low-level spring captation + diesel engine 
a.,d pumr -1 "'onveyance pipeline + storage tanks, (6) borehole + 
wLndmill and pump + conveyance pipeline + storage tanks + distribu
tion jstem, and (7) borehole + diesel engine and pump + conveyance 
pi; line + storage tanks for a given population, the writer con
cludes that new constructi.on in the present project should give 
high rriority to systems nos. I, 2, and 3. No new systems of types 
no.; 4 and 6 should be constructed under the project. New con
struction of systems nos. 5 and 7 could be considered where village 
populations exceed 400. However, the prevailing lack of mainte
nance of existing systems similar to nos. 5 and 7 points, in the 
long run, to a low level of technology, namely systems nos. 1, 2 
and 1, which could be managed at village level and which could be 
handled by the constraints imposed on Minrudev. 

7. A hydrogeologic assessment during the present Project Prepara
tion (PP) Mission has led to the conclusion that boreholes yielding 
0.2 lis or more can generally be located in most villages in the 
western and southern lowlands at distances of no more than 150 m 
from centers of usage. The requisite depths of such boreholes 
would generally range frcm 40 to 80 m with an average of 55 m. 
The depths to water, below land surfa~e, are generally in the 
range of 3 to 44 m and average about 12 m. These depths are 'flel1 
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within the feasible limits of hand pumping. One hand pump wjth 
borehole is recommend,ed for each 100 persons (20 families) with 
a maximum economic limit of about 4 hand pumps and boreholes for 
a village of 400. It is recommended to equip each borehole with 
a Moyno-type hand punp each with a pumping capacity of 12 l/min 
or 5,760 l~ters per 8 hrs. of continuous use. Withdrawals at this 
rate would provide 150 persons per pump with 38 l/c/d. Or pumped 
for 4 hlS. continuously ... ,ould provide 100 persons per pump with 
29 l/d/c, . 

8. In order to speed up the rate and efficiency of village bore
hole constrllction, it is recommended that a rotary drilling rig 
with ancillary equipment be procured fo~ the project. When oper
ating at maximum efficiency this rig can drill a 55 m borehole 
within a l6-hour work shift. Operating at expectable efficiency 
this rig will probably put down about 2 boreholes per week. It 
is recommended that one or more drilling crews from the present 
cadre of the VWSS Drilling Subsection be trained to operate the 
rotary rig bya TOY (6 months) u.S. well-drilling advisor to be 
provided under the project. It is also recommended that the opera
tions of the VWSS Hydrogeology Subsection be upgraded during vil
lage borehole construction operations through improved methodology 
introduced by a u.S. hydrogeologist in two 3-month TOys during the 
life of the project. 

<j" Th( l"econur?nded design for the village boreholes is quite 
simple, as minimal quantities of water are· to be extracted from 
ea(.h. i\J:;;(J the design follows that used in existing boreholes 
from ~'hich considerably larger quantities of water are extracted 
(th2 ..... O.~. to 0.3 lis versus 0.5 to 2.0 lis). As the geologic 
tE:'-<..cain j.ll which the village boreholes are to be drilled is pre
dvminantly compact sandstones and shales, only the uppermost 10 m 
or ::;.) of the borehole will be cased and the rest will be "open 
hr. Ie. II The casing will be sealed at the surface and a concrete 
pl;nth with a surface Sloping away from the casing poured around 
it. A hand pump will be mounted directly over the borehole. The 
1 (J Lal 11 umber of boreholes to re drilled under the project has yet 
to be determined but will probably be in the range of 250 to 300. 

10. For spring captations to be constructed under the project, 
it is essential that mea3urements or at least valid estimates of 
low flows of the target springs be available for realistic designs 
of the systems. Many springs, particularly in the drier western 
and southern lowlands, of the country are reported to have dry 
season flows less than a third as great as those of the wet season. 
Consequently, springs for larger captation systems must be selected 
carefully, and sufficient storage must be provided so that the 
ni~nimal flows of dry periods are conserved and utilized fully. 
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Introduction: Ground water, extracted from springs and boreholes, 
provides about 7~/o (reference 6) of the total water consumed in 
Lesotho. water supplies from boreholes and springs furnish vir
tually all requirements for drinking, cooking and bathing as well 
as much of ~he ~ater needed =or the washing of clothes in rural 
areas. Although surface-water systems drawing from the larger 
rivers are increasingly used for town water supplies, boreholes 
and spring captations also continue to provide important supplies 
in suburban areas. Some 69% of existing rural water supply pro
jects, which have be~n constructed by the Minrudev (Ministry of 
Rural Development; or its predecessors, are gravity systems based 
on high-level spring captations which feed into storage tanks and 
thence into trunk pipelines, distribution pipelines (reticulation), 
and faucets at village standpipes {taps}. Such systems prevail 
in virtually all the highland region (about two-thirds of the 
national territory) as well as in much of th~ western and southern 
lowlands. Some 31% of existing systems, virtually all concen
trated in the lowlands, are based on diesel, electric or wind
powered pumps which raise water from borehcles or lO\'l-level springs 
through trunk pipelines (rising mains) to storage tanks. From 
these water is distributed by gravity regiculation to village 
standpipes. Hand pumps, although used on privately owned bore
h~les for domestic water supply, have only recently been installed 
by i1inruu~v on a few departmentally drilled boreholes. Roof-top 
catchments feeding cisterns are also used by some private house
holjers as principal sources of domestic water in the wetter areas 
or as supplemental sources for inadequate public supplies. 

~rogeologic Setting: The ultimate source of the ground water 
which sustains boreholes and springs in Lesotho, is precipitation. 
I,lfiltr'-lting Wi3.ter from precipitation or streams percolates dO\,/h 
to t ermeable 'dater-bearing zones in the rocks which lie at or 
bElow the water table. These water-bearing zones, where they 
intersect the land surface, give rise to springs or are tapped 
by boreholes, generally within 100 m (meters) of the land sur
face. The yields of both boreholes and springs are dependent, 
in the long ~~rm, on recharge to the water-bearing zones which 
sustain them. Thus water levels in the boreholes rise seasonally 
wi th recha::: re of wet per iods and then dec line with natural deple
tion of storage during dry periods (Table 4). Concurrently, the 
flows of springs increase during wet periods and then decrease 
during subsequent dry periods. It is well recognized that some 
springs in the drier lowlands or valleys have dry-period flows 
which may be only a third as great as wet-period flows. Con
sequentJy, only those springs which are known to have reliable 
and sustained dry-period base flows should be selected for capta
tion and dev21oprnent. Springs in the highlands, because of 
greater precipitation and recharge, tend to have higher sustained 



base flows and thus can be developed and utilized with a some
what higher degree of confidence than those of the lowlands. 

There are 5 groups of stratified rocks which yield ground water 
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to boreholes and springs L, Lesotho. In addition ground water is 
commonly found in shattered and fractured zones in and near intru
sive dolerite dikes which cross cut the stratified rocks. The 
most complete disc1lssion of the occurrence and behaviour of ground 
water in tIll..! rocks of Lesotho is contained in reports by Bonney 
(references 5 through 10) and much of the following discussion is 
excerpted from these. From the outset, however, it should be 
recognized that virtually nowhere in Lesotho are there highly 
productiv~ aquifers (water-bearing zones) in the rocks from which 
large quantities of ground water can be extra;ted. However, small 
to moderate quantities of water can be obtained from boreholes or 
developed from springs in many places. The hydrogeologic charac
teristics of each of the 5 rock groups from oldest to youngest are 
summarized below: 

Beaufort Formation: Comprises red, pu~ple and green mudstones and 
some buff very fine-grained sandstone. Crops ont mainly in the 
lower valleys of the Jammerberg, Tsa Kholo, Tsoaing, Southern 
n 1"o'ohiatsana, Hlotse, Mohobelong, Mofogoi and Butha Buthe Rivers, 
all ~f which are left bank tributaries of the Mohokare (Caledon) 
River. Some 47 boreholes of record (Table 1) have been drilled 
in Beaufor:t rocks mostly near or in dolerite dikes. The mean 
yield of 11 boreholes after 24 hours pumping was 1.16 lis with a 
mean :"c if ic capacity of 0.12 lis/me 

~Ol ~!llO Formation: Made up of interbedded medium to coarse-grained 
feldspathic sandstones and grits with thin gray silty shales. 
Crops out between Maseru and Mohale's Hoek in a platform about 
5 ' 1 (kilometers) wide particularly in the upper Tsoaing, lower 
Tlll1lethl1 and Southern Phuthiatsana River valleys. The formation 
thickens from only 15 m in the north to 350 m in the extreme 
sruiheast of Lesotho. Important spring lines occur both within 
and at the base of the formation. Several strong springs may 
occur along 1 krn of outcrop with individual dry-season discharges 
of as much as 0.5 lis. Some 79 boreholes of record (Table 1) have 
been drilled in the Molento Formation, chiefly in the vicinity of 
Mafeteng, Mazenod, Maputsoe, Hlatsoe and Butha Buthe. The yields 
from the boreholes range from nil to 1.6 lis even where dikes are 
not present. The variability in yield is attributed to variations 
in the degree of cementation of the sandstones. 

Elliot Formation (formerly known as the Red Beds): Chiefly red, 
yellow, blue and gray mudstones; with some fine-grained sandstones. 
About 15 m thick in the north, the formation thickens southward 



Table l.--Distribution of boreholes by geologic formations and cat~hment areas. 

(Bunney, Repor ~ ;iGH GB6) 

(Red) 
Catchment Super- (Beds) (C_ve) 
;~-...unber Stream ficial Beaufort . Molteno Elliot Clarens Drak.ensberg 

1 )00 Senqu 15 2 3 
1 003 Sabapala 1 
L 010 Makhaleng 23 5 
L 013 Kolo-la-pere 6 5 
I 014 Q,hoqhoane 6 
L 016 Makhalaneng 1 

1 030 Tele 1 

1 130 Semr'na-Mali 1 
L 131 Malibamatso 2 
. 

"), Ma+-,soku 4 .L 

L JUU Caledon 6 26 79 2 

1 301 Tla.metlu 1 4 
1 ~02 'I'scaning 5 5 5 3 
1 303 'L .khc :"'0 13 3 
1 304 J':>lTllnerberg 6 7 
1 ~.J.J...U ': 1: eioa 3 1 '21 ,.. 

I 

U t..: ledon 1 5 7 5 12 

L .., '" 
' , illotse 3 

1 330 Phuthiatsana 1 

L _,31 Phuthiats.1.na 34 1 

1 332 Tej a -tej::tIle 7 7 
1 340 'llUpa Khuba ,8 10 1 

1 1L~1 Thupa Khuba 3 6 1 2 
:,4' Lehobos 1 4 6 96 1 

'l .. )ta~ ~ 41 12 301 18 41 = !±2! 
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to 110 m at Roma and to 250 m in the southeast. The formation 
lies near the surface in most of the western and southern low
lands and also in the Senqu (Orange) River valley between Qacha's 
Nek and Sekakes. Small non-flowing springs and seeps are common 
in shallow swales in the lowlands. Occasional live springs gener
ally produce flows of about 0.005 lis. Because it is widespread, 
the Elliot cormation is the principal source of borehole supplies 
in Lesotho, in spite of the fact that it contains the poorest 
aquifers. There are some 307 boreholes of record (Table 1) tap
ping ground water in this formation, particularly near the towns 
of ~aseru, Mohale's Hoek and Roma. Randomly sited boreholes 
generally can yi.eld about 0.15 to 0.30 l/s with specific capacities 
of about 0.05 l/s/m after 60 minutes of pumping and 0.02 l/s/m 
~fter 24 hours. However, boreholes sited near dikes may yield as 
much as 1 to 4 lis with specific capacities ranging from 0.2 to 
0.3 l/s/m after a few hours pumping. 

Clarens Formation (formerly known as the Cave Sandstone): This 
formation is composed of massive fine-grained sandstone which 
forms prominent cliffs overlooking the softer slope-forming beds 
of the Elliot. The Clarens, made up of consolidated ancient wind
blown sands, shows the cross-bedded structures typical of such 
deposits. TWo spring lines occur in the Clarens. One of these is 
. ear the base above the more impermeable beds of the Elliot. The 

other is near the top of the Clarens particularly where there is 
Q C0ver of basalt or a cap of unconsolidated sand. There are 18 
boreholes of record (Table 1) most of which are located in or near 
the to'ms of Quthing, Mapoteng and Teyateyaneng. The borehole 
yield characteristics of the Clarens appear to be equal to or 
slighL ly better than the Elliot. 

I':.. akensburg Formation: Virtually all tne highland region of 
Les~, '.ho is formed of a succession of basal tic lava flows with 
u casional ash beds. Some thin sandstones are interbedded in the 
lower 100 m of the formation. The maximum thickness of the vol
canic succession is about 2,000 m. Extensive outlying plateaux 
and buttes of the Clarens Formation capP,ed by a few tens of meters 
of the Drakensburg lavas are also common in the western and southern 
lowlcl.lds. Spr ings may occur at all levels in the Drakensburg lavas 
chiefly from the scoriaceous and fragmental zones between flows. 
The~e are some 41 boreholes of record (Table 1) in the lavas. 
Thn average yield for 6 of them was 0.7 l/s with a specific 
capacity for one of them of 0.04 l/s/m. 

Intrusive dikes: Cross-cutting all the stratified rock groups of 
Lesotho are intrusive dikes which range from a few meters to as 
much as 150 m wide. Shattered and fractured zones along the dikes 
gj .. ", rise to perennial spri!1gs pa:!:'ticularly at points of inter
section with surface drainaqe lines. Flows mav rana~ rrnm nn~ Tn 
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as much as 1.0 lis but most are in the range of about 0.3 to 
0.5 lis. Larger yielJs are also generally obtained from bore
holes drilled adjacent to dikes than from those drilled at random 
sites in the stratified rocks at some distance away from the dikes. 

Borehole Yie~ds, Depths and water Levels: Many boreholes have 
b~en drilled for the public supplies of towns and villages and for 
private use during the past 20 years or more. Beginning in 1972 
the Pvdro~eology Section of the Department of Mines and Geology 
(DG I set about the task of compiling ~ecords on all boreholes 
put down in the country. As of the end of 1975 records had been 
collected for some 495 boreholes (Table 1) w~:;.ch are identified 
i)Y catchmep t areas. The locations of the boreholes identified by 
the Hydrogeology Section are shown schematically in Figure 1. The 
average yield of the boreholes within each catchment area are shown 
i~ Table 2. Also shown are the maximum and minimum yields, the 
yields exceeded in 25 and 75% of the boreholes, and the number of 
dry holes. As noted in Table 2 the largest percentage of dry holes 
1~6%) has been registered in 1311 Upper Caledon. Elsewhere the 
I:;er~entage ranges from 5 to 5~1o with an average failure rate of 
abou l 36%. Apparen tly any borehole yielding less than about 0.2 lis 
LS generally considered a failure. Nevertheless, a borehole yield
in] 0.2 lis would provide sufficient water for a hand pump serving 
1 POF" ·tion of 100. The average minimum borehole yield for all 
the catchments shown in Table 2 is 0.22 lis and the average maxi
mum is :'.24 l/s. The overall average yield per borehole is 
1.10 lis. 

Read~ly available data on typical borehole supplies, drilled and 
1, ~'\ :-ained by the Minrudev Village water Supply Section in the 

,. ,.; tern:lnd central lowland districts of Lesotho, are shown in 
'iable 3. These data are summarized below: 

Range in borehole depth(m) Range in borehole yield 
Dis ,:rict Maximum Minimum Average Maximum Minimum Average 

Moh'lles Hoek 86 44 65 5.4 0.51 2.28 

Berea 78 24 50 1.35 0.12 0.76 

Mafeteng 106 7 56 4.15 0.27 1.24 

Butha Buthe 89 27 60 1.39 0.375 0.89 

Leribe 60 42 51 2.50 0.375 1.39 

Maseru 90 27 54 1.45 0.22 0.71 

(l/s) 
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Table 2.--Summary of borehole yields. 

(Bonney, Report MGH GB6) 

Catchment Number of holes Yield 12er hole (l/sl 
Name/No. Ave Max 25% -.75% Min 

1 2 3 4 5 6 7 8 9. 10 

1000 Lower Senqu 20 6 5 1 0,6 1.3 0.8 0.6 0.1 

1003 Sebapala 1 1 1 0.2 

1010 Lower Makhaleng 28 20 10 10 1.0 1.8 1.2 o.B 0.3 

1013 Ko10-la-Pere 11 8 3 5 0.2 0.3 0.1. 

1014 Q,hoqhoane 6 3 3 1.3 1.9 0.8 

1016 Makhaleng 1 1 1 0.5 

1300 Lower Caledon 113 68 51 17 1.1 4.2 1.5 0.5 0.1 

1301 Tlamel:lu 5 5 4 1 0.5 1.1 0.2 

1302 Tsoaninl; 18 13 8 5 1.3 4.4 1.9 0.3 0.2 

1303 T3akhol0 29 20 19 1 0.9 3.2 1.1 0.2 0.1 

ljC7 ' .. ''ilm~rbers 13 7 6 1 1.3 1.9 1.9 0.6 0.4 

~. ~lO Mid Caledon 32 15 15 1.0 2.5 1.2 0.6 0.1 

1311 Upp.Caledon 30 9 3 6 0.6 1.1 0.3 

1::::0 Lower Hlotsp. 3 2 2 1.6 5.1 0.8 

1330 Lower ?h~tiats , 1 1 2·5 ... 

d3J ;pp. PhutiaLs 35 16 9 7 0.8 1.8 1.3 0.3 0.1 

11-32 Teja-l't.;jane 15 10 8 2 1.1 2.) 1.5 0.2 0.1 

1340 'l'hupa Khuba 19 18 14 4 0.6 2·5 0·9 0.0 0.0 

13!~1 Upp. Thupa Khuba 12 10 6 4 0.5 1.3 0.6 0.1 0.0 

1342 Lehobos 108 20 20 1.2 2·5 1.6 0.8 0.0 

; Numbp.r of identified holes 
3 ; Number of holes with information on yield 
4 ; Yielding holes 
5 ; Dry holes 



of 
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o{ boV"eho/es 

·1140. Catchrr:2.i.t !l: 
• = Yieldino hole 
o ,., Diy ho:e 
" = Yi~ld 1..I~K.nowr 



Table 3. --Records of typical boreholes maintair d by the Minrudev Villac;e ",:ater S'lpply 
Section in the westprn ~ d southerr. lowlands of Lesotho. 

Mohales Hoek District 
Name of 
village 

Liphiring 
Siloe 
Ha Bokoro 
Ha Nkaus Clinic 

Mohalinyane 
Lifateng 

Berea District 
Maghaka 
Lipeleseng 
Mesanela--Th. 
Matooane 
Ha Fusi 
Ha Ts 'ekelo 
Phoofolo 

Proj. 
No. 

10 
61 

9 
15 

17 
16 

13 
14 
26 
50 
86 
89 
90 

Depth 
(m) 

44 
44 
86 
NR 

NR 
NR 

76.9 
91 
39.6 
39.9 
78 
41 
24 

NR = No Record or Information available. 

Yield 
(1/5) 

0.51 
5.4 
0.925 
NR 

NR 
NR 

0.12* 
0.62 
1.35* 
0.5* 
0.79* 
1.06* 
0.94 

(From Minrudev, VWSS tiles.) 

Remarks 

WM. Cylinder set at 16.76 m. 

Lister ST1. Mono ES10 1500 RPM. 
Lister ST1, 1900 RPM. Mono D30ES15 

800 RPM. 
Southern Cross Mark RH WM. 
Lister LRI 2200 RPM. National D6 

pump. 

Seneschal WM. *30 hr test in 1973. 
WM. Cylinder set at 30.48 m. 
D/W 12/19 m. *5 hr test in 1967. 
*5 hr test in 1972. 
*48 hr test. 
*42 hr test ill 1972. 

.... 
w 



Table 3 (continued) 

Mafeteng District 
Name of 
Village 

Ha Patsa 
Hd. T1aitlai 
Ma1imong 
Bolumatou ! 
Lit'soeneng 
T'supane Police Post 
Sekantsing 
Tsakho10 

Lepolesa 
Sekoati 
Ha Kui1i 
Mat1apaneng 
Daemane 
Makintane/Mo1ise 
Kapanong 

Butha Buthe.District 

Khukune 
Mamaziboko 
Qa10 

Khapung 
(Mr. Met1akhola) 
Liphofung 
Serut1e 
Moroeroe 

Nqabeni 
St. Paul Mission 
T1okoeng 

Proj. 
No. 

20 
25 
38 
50 
70 
75 
89 
97 

98 
99 

101 
103 
III 
113 
900 

4 
11 
18 

1370-19 

25 
44 
49 

50 
51 

Depth 
(m) 

37 
44 

44+ 
NR 
25 
NR 
7.21 

21 
69.8 
80 
61.4 
60 

106 
104 

NR 
27 
24+ 

15+ 

NR 
64.6 
42+ 

NR 
88.7 

Yield 
(l/s) 

1.05* 
1.10* 

0.51 
NR 
0.85 
NR 
0.563* 

0.625 
1.375* 
0.876* 
1.48 
4.15(?) 
2.08 
0.27* 

NR 
0.938* 
0.88* 

0.56* 

0.375 
1.17* 
0.94* 

NR 
1.39* 

Remarks 

*8 hr. test in 1976. 
*12 hr test in 1976. 
WM.on spring. 
WM. Cylinder set at 44 m. 
WM. 

*47 hr test. Seneschal RH WM with 
16.5 m tower. Cylinder set at 
5.90 m. 

Southern Cross WM Mark RH. 
*36 hr test. Seneschal RF W!ol 5.2m. 
*Tested in 1978. 

Hand pump. 
*Tested in 1976. 

WM. 
WM Mark RH. *Tested in 1973. 
WM. Cylinder set at 24.38 m. 

*Tested in 1972. 
*Tested in 1973. 
WM. Cylinder set at 15.24 m. 
Spring. 
*Tested in 1972. 
WM. Cylinder set at 42 m. 

*Tested in 1973. 

*Tested in 1973. WK. Cylinder 
CI .... +- ::o+- An m 



Table 3 (continued) 

Leribe District 
Name of proj. Depth Yield 
Village No. {m) {lLs} Remarks 

Leberu 7 NR NR 
Rakolo's A (1) 8 50 l=50* *Tested in 1973. Electric motor 

2.2 kw. Mono ES 15 1250 RMP pump. 
Rakolo's B (3) 8 42 1.25 Listev SR II. Mono ES 15 1250 RPM 

pump. 
Rakolo's B (4) 0.375* *Tested in 1972. Electric motor. 

Mono pump. 
P.M. • shouse 
Rakolo's B (2) 8 NR 2.50* *Tested in 1969. Seneschal WH. 
Moharane 31 NR 1.44 
Liteboho 42 NR NR 
T'sifadi Mali 76 NR NR 
Hloahloeng 77 NR NR 
Mathokoane 82 60 1.25 

NR = No record or Information available. 



Table 3 (continued) 

Maseru District 
Name of 
Village 
R.T. Station 

Mphoto 

Ramahajane 

Ratjomose 
Ha Luka 
Tikoe 
Ha Boshofo 
Motoko 

Ha Jimisi 
Ha Katu 

Mapatong 

Lithabaneng 
Khoabane 

Makha1anyane 
B 

Makha1anyane 
A 

Mas ianokene 

Proj. 
No. 

154 

151 

144 
135 
123 
122 
117 

110 
;:'7 

26 

25 
14 

10 

10 

8 

Depth 
(m) 
44 

38+ 

44+ 

NR 
NR 
NR 
NR 
NR 

90 
47+-

NR 

51.1 
NR 

27 

57 

36+ 

NR :'No Record or Information available. 

Yield 
(l/s) 
0.22* 

2.0* 

1.3* 

1.14* 
0.6* 
NR 
0.6* 
0.25* 

0.3* 
1.45* 

Nk 

0.194* 
NR 

0.30 

0.35 

0.6 

Remarks 
*Tested in 1976. 

220 V~/1.5 kw. 
RPM pump. 

*Tested in 1977. 
at 38 m. 

*Tested in 1977. 
at 44 m. 

*Tested in 1978. 
*Tested in 1972. 

Electric motor 
Mono ES 4 1000 

WM. Cylinder set 

WM. Cylinder set 

Southern Cross Mark 12-E WM. 
*Tested j,n 1977. 
*Tested in 1971-72. Electric 

3-·phase 4 HP motor. PUmp. 
*Tested ir 1976. 
*Tested i.n 1977. WM. Cylinder set 

at 47 m. 
Lister SR 170 B 2000 RPM 6.5HP 

engine. Blacks pump. 
*Tested in 1978. 
Lister LT 2600 RPM 10 HP engine. 

Mono ES 10 pump. 
Electric 380 v 1.5 kw motor. 

Mono ES 4 1350 RPM pump. 
Electric 380 v 1.5 kw motor. 

Mono ES 4 1540 RPM ~ump. 
Electric 380 v 3 ap motor. 

Mono ES 10 pump. Cylinder set 
at 36 m. 



The range of depth in Minrudev boreholes located in the western 
and southern lowland districts are summarized in the table above. 
As shown here the deepest borehole of record is 106 m in Mafeteng 
District. (It is reported, however, that some Minrudev boreholes 
have reached depths of 120 m.) The average maximum depth among 
the 6 districts indicated is 85 m, the average minimum is 28 m, 
and the overall average for the 6 districts is 56 m. The average, 
maximum yield among the 6 districts is 2.70 lis, the average mini
mum is 0.31 lis and the overall average for the 6 districts is 
1.21 l/s. 

·'\vailable data on the depth to water level (rest level) below the 
land surface in the boreholes put down in Lesotho appear to be 
qui te sparse. Data on 11 boreholes scattered thrm!gh t"'e western 
and southern lowlands indicate a range of 3 to 44 m and an average 
of 12 m. These data are based on water-level measurements maJe by 
the Hydrogeology section, Dept. of Mines and Geology during 1973--75 
(reference 6). The dZlta are sUhunarized in Table 4. It should be 
noted here that systematic re~ording of both static and pumping 
water levels is of the highest importance in the routine operation 
and maintenance of any borehole-cum-pump project. The writer has 
observed that no provision has been in existinq VWSS pump installa
tj ; for routine depth-to-water measurements. To make such mea
,UrEments a threaded hole with a removable plug can be tapped in 
the pump base so a tape or water-level measuring device can be 
insert~d into the borehole. Alternatively a one-inch pipe with a 
~ap can be laid in the concrete base so that a tape can be inserted 
in to t Le casing for a water-level measuremen":. 

Borrdlole ~onstruction: The Village Water Supply section (VWSS) 
..... perates and maintains 6 percussion drilling rigs, all of the s~ 
make. Four of these drilling rigs are normally in operation and 
~ JS are in standby in case of breakdowns. All the rigs were 
~ .. ·nufactured by the Dreyer I s Engineering Co. of Bloemfontein. The 
rigs were all purchased in the early 1970s. Transport of the rigs 
from one site to another frequently entails delays, because the 
trucks Oll which the 4 operating rigs are mounted suffer frequent 
breakdowns owing to old age and unavailability of spare parts. 
The VWSS is now drilling about 30 bor~holes per year with its 
operable rigs. on the average a rig can put down about one bore
hole per month, if no breakdowns or other work stoppage occurs. 
A drilling crew generally includes 4 labourers plus a drilling 
foreman working one shift of 8 hours per day. The capacity of the 
rigs is about 120 m, but most boreholes range from 30 to 85 m deep 
with an average depth of 55 m. When in good operating condition, 
a rig can drill 6 to 7 m/day. 
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Table 4.--Oepths to water, in meters below land surface in 
11 observation boreholes in th~ western and southern 
lowlands of Lesotho. 

(after Bonney, MHG GB 2, 1975) 

Town catchment Depth of Depth to water (m) 
and Area borehole during 1973-75* 
(Distrt_c~t.) ______ ~{F~ig~.~l~) __ ~A~.q~u~if~e~r~ ______ ~(m~)~ __ ~M~ax~1='m~u=m~~M~1n=' ~1='m=u=m~ 

Maputsoe 1300-86 Mo1ento 
(Leribe) 
Mpharane 1300-86 Mo1ento 
(Ler ibe) 

Mazenod 1342-35 Molen to 
(Maseru) 
Lipe1eseng 1300-55 Mo1ento 
(Berea) 
Liphiring 1013-07 Elliot 
(Mohales Hoek) 
Takalimane 1342-21 Superficial 
(Maseru) 

L i(feteng 1303-15 Mo1ento 
(Mal.eteng) 
Butha Buthe 1310-13 Elliot 
(Butha Buthe) 
Kolonyama 1331-23 Elliot 
(Leribe) 
Map!. eng J.331-33 C1arens 
('leyateyaneng) 
Rama 1342-56 Elliot 
(Maseru 

* Below land-surface datum. 
** NR = No Record. 

55 11.335 8.235 

NR** 5.856 4.485 

19 13.578 12.485 

91 11.258 9.670 

44 10.102 7 .. 300 

15 3.339 2.405 

NR 6.583 2.754 

NR 7.730 5.470 

38 25.486 18.775 

55 44.485 36.483 

58 15.320 12.500 
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The VWSS boreholes are usually drilled in a 6~-inch (165 mm) dia
meter open hole in which 3 10-ft (3.05 m) lengths of 6-inch (152 mm) 
steel casings are d~iven. The boreholes are developed by surging, 
backwashing and bailing." Below the 30ft (10.1 m) of surface 
casing, the boreholes are simply left open as no lining is gener
ally required. Traditionally boreholes have been sited adjacent 
to dolerite dikes where somewhat larger yields can generally be 
expected than from boreholes randomly sited at points some distance 
away from dikes. Boreholes yielding less than 0.2 lis are gener
ally considered lIunsuccessful. 1I It should be ret:ognized, however, 
that a borehole yielding as little as 0.2 lis, where fitted with 
a hand pump, can provide an adequate water supply for 100 people. 
The VWSS, however, has traditionally sought to find sites for bore
holes that would yield 0.4 lis or more and adequate for installa
tion of an electric, diesel or wind-powered pump. Although fewer 
boreholes may be needed to supply a given population, conveyance 
pipelines and storage reservoirs are required to serve villages 
not conveniently located near dikes. Such installations are vul
nerable to frequent mechanical breakdowns as well as to lack of 
fuel or wind to drive the pumps. An alternative to the now exist
ing installations is the siting of boreholes at or as near as pos
sible to the point of use and the installation of a sturdy hand 
pump on each borehole. Although lower yields might be obtained 
from individual boreholes they would, nevertheless, generally be 
sufficient to sustain a population of 100 to 150 people per hand
pump-c:lm-borehole. Such installations would eliminate the need 
for conveyance pipelines and storage reservoirs. Also sturdy 
hand pumps are less vulnerable to breakdown and more easily re
p·ir.ed than electric, diesel or wind-powered pumps. For larger 
villages two or more hand pumps-cum-boreholes could be installed 
so that if one should fail the others can still be used until 
rertirs are made. 

The smaller capacity boreholes constructed by the ~iSS and private 
contractors and located at random sites and allowing for a" 33% 
failure rate and 10 m of S-inch surface casing can now ~ cos ted 
at *R18 per meter or R2,645 for a borehole of an average depth of 
55 m. For a larger capacity borehole located in or near a dike 
a somewhat higher failure rate of 5~1o can be anticipated. Thus 
the rate per meter for a successful borehole increases to R64 per 
meter or R 3,518 for a borehole with an average depth of 55 m. 

*1 Rand = $US 1.15 in Feb. 1979. 
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Hydrogeologic Data Collection and Analysis in the VWSS: 
The Hydrogeologic Subsection of the VWSS is presently charged with 
responsibility for (1) the selection of sites for new boreholes 
based on geologic criteria; (2) the examination of formation 
samples takr~ from boreholes during drilling operations and the 
description of the physical characteristics of these samples; 
(3) the measurements of static and pumping water levels as w~ll 
as borehole yields at the time of borehole completion: (4) borehole 
depth and settings of pump intakes or cylinders; and (5) prepara
tio" of graphic logs or strata charts for each new borehole • 
~hese data together with the engineering details of the borehole 
r.~onstruction and water-delivery system are placed together in the 
general project file for each village system at the \ ISS "bottom" 
office. The writer's review of these record.s indicates that the 
hydrogeologist 's current logging of borehol(~s is being done accu
rately and competently. The quality of the pumping tests is good 
for the purpose intended, namely to give a rough measure of the 
Gtatic water levels, and drawdown versus yield during pumping tests 
ranging from 8 to 48 hrs duration. Apparently, there is no rou
tine sampling of the water from boreholes for chemical or bacteri
ological analysis either at the time of completion or later. Also 
following completion, there is no routine monitoring of water levels 
'r yieJ1s of operating boreholes to evaluate their continuing per

formancL and to anticipate any potential problems in declining 
yields or possible failure. The quality of initial pumping tests 
cOlilJ also be upgraded through provision of adequate equipment for 
measurement of water levels together with some training of staff 
in the more sophjsticated aspects of data collection and analysis 
for ~0.termination of aquifer characteristics. For the older 
('p€ '- ating boreholes there is a distressing lack of data in the 
~ss files for such basic borehole parameters as depth, static and 
pumping water levels and yields. Given the proper equipment, some 
in! ruction in methodology, this type of data could be readily col
lc"ted by the staff of the Hydrogeology Subsection. These data 
could then be evaluated routinely to determine the on-going per
~ormance of borehole-based village water-supply systems. For 
spring-supplied systems there is a need for an on-going monitoring 
of spring discharges to determine wheth~r adequate flows are avail
able to sustain village requirements. Such measurements could be 
made on a seasonal basis perhaps two or three times a year. 

A recommended list of hydrogeologic equipment for VWSS is attached. 
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comparative Costs for Construction and Maintenance of Rural Water
Supply Systems: There are some 7 types of rural water systems 
which can be identified in the rural water-supply development and 
maintenance program in Lesotho. If the needs of an average village 
of 400 people receiving a range of 30 to 40 liters per capita per 
day are assumed, 7 prototype systems can be cos ted using the 
standards rleve10ped in references 11 and 15. These costs are solely 
for materials and supplies needed in the construction of the sys
tems and do not include labor costs.* 

Construction: 

(1) Four protected springs without conveyance 
storage or distribution (an ~in situ· system) 

4 Spring captations @ 
R 175 each 

The cost per capita would then be R 1.75 

(2) High-level spring captation + stora.;e tanks 
+ conveyance pipeline + distributiqn (a gravity 
system) 

Spring captation 
2 storage tanks @ R 1,800 each 

Conveyance pipeline, 1,500 m 
@ R 308/m 
Distribution system 

The cost per capita would then be R 22. 

(3) Four hand pumps and four boreholes 
(a pump system) without conveyance or storage 

4 Boreholes 55 m deep @ R 2,090 each 
4 Hand pumps, Moyno type @ R 435 each 
4 Concrete plinths @ R 15 each 

The cost per capita would then be R 25. 

R 

700 

R 
175 

3,600 

4,620 
500 

8,895 

R 
8,360 
1,740 

60 
10,160 

*The costs given in references 11 a~d 15 are for early to mid-
1.977 and should be multiplied by a factor of 1.25 to bring the] 
up to date (February 1979). 



(4) Low-level s~ing captation + windmill and 
pump + conveyance pipeline + storage tanks 
+ distribution (a pump system) 

Sprin~r captation 
Windmi ; 1 and pump 
Conveyance pipelines, 1,500 m @ R 3.08/m 
2 Storage tanks @ R 1,800 each 
Distribution system 

The cost per capi ta'f/ould then be R 32. 

(5) Low-level spring captation + diesel 
engine and pump + ~onveyance pipeline 
+ storage tank + distribution system (a 
pump system) 

Spring captation 
Diesel engine and pump 
Conveyance pipeline, 1,500 m @ R 3.08/m 
2 Storage tank @ R 1800 each 
Dist .; but ion system 

The cost per capita would then be R 26. 

(6) Borehole + windmill and pump + 
cl'lnveyance pipeline + storage tanks + 
cHstribution system (a pump system) 

Borehole 55 m deep in dike 
Windmill and pump 
Conveyance pipeline, 1,500 m @ R 3.08/m 
2 Storage tanks @ R 1,800 each 
Distribution system 

The cost per capita would then be R 38. 

(7) Borehole + diesel engine and pump + 
conveyance pipeline + storage tank + 
distribution sy~tem (a pump system)· 

Borehole 55 m deep in dike 
Diesel engine and pump 
Conveyance pipeline 1,500 m @ R 3.08/m 
Storage tank (1) 
Distribution system 

The cost oer caoita wnuln ~nan ~ D ~Q 

22 

R 
175 

3,830 
4,620 
3,600 

500 
12,725 

R 
175 

1,390 
4,620 
3,600 

500 
J.O,285 

R 
2,780 
3,830 
4,620 
3,600 

500 
15,330 

R 
2,780 
1,520 
4,620 
1,800 

50Q. 
11,220 
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The relative annual maintenance, operation and depreciation costs 
of the 7 prototype systems, excluding labor, would be as follows: 

Maintenance, operation and depreciation: 

(1) System 
Minor repairs 
Preventive maintenance 
No operation or depreciation costs 

The cost per capita would then be R 0.10. 

(2) System 
Minor repairs 
Major breakdo~~, in gravity system 
Preventive maintenance 
Depreciation on tanks, 2 X r l20/yr over 

15 years 
~o operation costs 

The cost per dapita would then be R 0.82. 

(3) System 
Minor repairs, 4 X R 10 
Preventive maintenance 
Depree .. : 'ion on pumps, 4 X R 43.50/yr over 

10 yeaLs 
No operation costs 

The cost per capita would then be R 0.61. 

(4) System 
Minor repairs 
Windmill and pump repairs 
Major br~akdown, as in gravity, system 
Preventive maintenance 
Depreciation on tanks, 2 X R l20/yr over 

15 years 
Depreciation on windmill and pump over 

30 years @ R l30/yr 
The cost per capita would then be R 1.28. 

(5) System 
Minor repairs 
Diesel engine and pump repairs 
Major breakdown, as in gravity system 
Preventive maintenance 
Depreciation on tank 1 X R l20/yr over 15 yrs 
Depreciation on diesel engine and pump 

@ R l40/yr over 10 years 
Fuel @ 10 liters per week (operation) 

The cost per capita would then be R 1.56. 

R 
10 
30 -40 

R 
10 
50 
30 

240 
330 

R 
40 
30 

175 -245 

R 
10 
20 
50 
60 

240 

ill 
5.0 

R 
10 
20 
50 
90 

120 

140 
200 -630 



(6) System 
Minor repairs 
Windmill and pump repairs 
Major breakdown, as in gravity system 
Preventive maintenance 
Depreciation on tanks, 2 X R l20/yr 

over 15 years 
Depreciation on windmill and pump over 

30 years @ R l30/yr 
No operation costs 

The cost per capita would then be R 1.28. 

(7) System 
Minor repairs 
Diesel engine and pump repairs 
Major breakdown, as in gravity system 
Preventive maintenance 

R 
10 
20 
50 
60 

240 

!!Q. 
510 

R 
10 
20 
50 
90 
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Depreciation on tank 1 X R l20/yr over 15 yrs 
Depreciation on diesel engine and pump 

120 

@ R l50/yr over 10 yrs 
Fuel @ 10 liters per week (operation) 

The cost per capita would then be R 1.60. 

150 
200 -640 

The comparative capital, maintenance, depreciation and operation 
costs are summarized below: 

Capital Per capita Main t • , depr • Per capita maint., 
':;~'stem cost capi tal cost and oper. cost depr. , and oper. 
-R0 • {R} {Rl {RL"i.r} cost {RL~} 

1 700 1.75 40 0.10 
2 8,895 22 330 0.82 
3 10,145 25 245 0.61 
4 12,725 32 510 1.28 
5 10,285 26 630 1.56 
6 15,330 38 510 1.28 
7 11,220 28 630 1.60 

From the above analysis it is concluded that for a village of 400 
people, which may be close to a median size in Lesotho, simple 
protected springs {no. 1: are the cheapest source of potable water 
both in unit and per capita costs. A high-level spring gravity 
system (no. 2) compares closely in capital cost with a low-level 
spring and diesel pump system (no. 5) but the annual maintenance, 
depreciation and operation cost of the latter are 2.1 times as 
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~reat as the former. The hand-pump borehole system (no. 3) while 
:mceeding the capital cost of systems nos. 2 and 5 has the lowest 
~nnual maintenance, depreciation and operation cost, excluding 
3ystem no. J. Windmill pumped systems nos. 4 and 6 have the high
~st capi~al costs among the 7 systems, but diesel pumped syst~ms 
.10S. 5 and 7 have the highest annual :na~n tenance, depreciation and 
::>peration costs. 

[n view of the above analysis the writer believes that new con-
3truction in the Lesotho Rural Water Supply Project should qive 
high pr ior i ty to sys terns l:'OS. I, 2 and 3. No new systems of types 
lOS. 4 and 6 should be constructed under the project. New con-
1truction of systems nos. 5 and 7 could be considered where village 
populations exceed 400. However, lack of maintenance of existing 
systems similar to nos. 5 and 7 points, in the long run, to a 
lower level of technology (systems 1, 2 and 3) which could be 
nan aged at the vil:age level and which could be handled by the 
:onstraints imposed on Minrudev. 
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Hydrog~ological Equipment for VWSS: 

2 Brunton Compass wi case @ $75 each • • • • • • • 

2 Locke Hand Levels wi case @ $20 each • • • • • • 

2 30-meter steel tapes wi reel @ $75 each . . . 
1 lOO-meter steel tape wi reel 

1 l50-meter steel tape wlreel 

. . . . . . . . . . 

. . . . . .. . . 
2 M-scopes with 150 m of cable @ $125 each . . 
4 Probes for M-scope @ $15 each • . . • • • • • 

1 Repair kit for M-scope • • • • • • • • • • • • • 

$ 150 

40 

150 

150 

175 

250 

60 

100 

$1,075 

28 
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unit Borehole Costs--Rotary Hole for Band Pump 
Assuming SSm hole 

Labor: 
Survey, construction, construction education, 
testing, strata chart preparation, siting, and 
drilling ................. . • • • 

Origin 

Casing, 6-inch, 10 m steel @ R 20/m • • • • • • • • 
Drilling mud + 3 bags/hole @ R 4.35/bag •••••• 
Mud cleaning agent ± 1 bag/hole @ R 43.50/bag •••• 
Rotary drill shoe l/hole ~ R52 each. • • • • • • • • 
Drill bits, 1/ hole @ R 380 each .••••••••• 

Operation: 
Fuel (diesel): 

Rotary Rig--16 hrs/day @ 26.5 l/hr x 16 is 
424 lid @ R 0.32/1 • • • • • • • • • • • • • • • 
water Truck- 8 hrs/day @ 26.5 l/hr x 8 is 212 l/d 

@ R 0.32/1 
Support vehicles (1) - 4 hrs/day @ 19 l/hr x 4 

is 76 lid @ R 0.32/1 •••••• OJ ••••••• 

Test pump and engine - 12 hrs/day @ 19 l/hr x 12 
is 228 lid @ R 0.32/1 •.•••.••••••• 

Spare parts and repairs for equipment and support 
vehic les @ R 5 CO/hole . • • • • • • • • • • • • • 

Assuming 33% 
failure rate 
1 successful 

Total R 

29 

R 

1,054 
1,054 

200 
13 
43 
52 

380 
678 

136 
68 

24 

73 

500 
801 

2,533 

borehole ••••••• R 3,369 



unit Borehole costs--Percussion Hole for Hand Pump 
Assuming 55 m hole 

Labor: 
Survey, construction, construction education, 
education, testing, strata chart preparation 
siting and drilling • . • • • • • • • • • • • • 

Supplies: 
U.S. {Casing, 6-inch 10 m steel @ R 201m •• 

--{Drive shoes l/hole @ R 52 each .•• 
Origin {Drill bits 1/4 bit/hole @ R 782 each. 

Operat ion: 
Fuel (diesel): 

. . . . . 
. . . . . . . . 

Percussion rig - 8 hrs/day for 11 days is 

R 

1,380 
1,380 

200 
52 

195 
447 

88 hrs @ 19 l/hr is 1672 1 @ R 0.32/1 • •• 535 
water truck - 4 hrs/day for 11 days, 44 hrs 

@ R26.5 l/hr is 1166 1 @ R 0.32/1 • • • •• 373 
Support vehicles (1) @ 4 hrs/day for 11 days, 

44 hrs @ 19 l/hr 836 1 @ R 0.32/1 • • • •• 267 
Test pump and engine .•..•••••••• 73 

Spare part~ and repairs for equipment and support 
vehicles @ R500/hole • • • • • • • • • • • • •• 500 

Assuming 33% 
failurp. rate 
1 successful 

Total 

1,748 

R 3,575 

borehole •••••• R 4,755 
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Engineering Analysis: 

Table of Contents: 

Section 1 
Section 2 
Section 3 
Section 4 
Section 5 
Section 6 
Section 7 

Section 1 

:' 

. . 

. Introduction 
Construction Techniques, Materials, etc. 
Cost Estimates 
Maintenance of Water Systems 
Priority of System Types 
Buildings, Housing and Construction 
Sanitation 

Introduction 

This engineering analysis concerns itself primarily with describ
in~ techniques and methods presently being used by the Ministry of 
Rural Development, Rural Water Supply Section of the GOL in providing 
watcr f:upplies to villages throughout the country.· Hydrogeology 
all'J well drilling techniques are described in the annex pertaining 
to that subject. 

Section 2 Construction Techniques, Materials, etc. 

Presently, the Rural Water Section .of the Ministry of Rural Develop
ment (Minrudev) is constructing two basic types of systems. These are: 

(1) Spring protection (captation) with and without 
distribution. Most of these are gravity flow 
"but a very few are pumped; and 

(2) Wells (boreholes) with pumping, either diesel 
or windmill powered. 

Both types of systems, especially in a larger villages, generally 
rcquire storage and/pressure equalizing reserviors in the system as 
well as a fairly extensive distribution piping system. No systems 
arc bein~ designed to serve house or yard connections and all 
customers are being served with street hydrants (stand pipes). 
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(I) Spring systems: Presently, once a spring or springs of 
~ufficient dry-weather flow is located within 2000 meters 
of the village to be served and which is elevated above 
the village, the "rule of thumb" is that this is the least 
cost method of providing water to the village. A distance 
greater than 2000 meters indicates that a well is the 
"least cost" choice. This rule of thumb parameter does 
not, however, include the added maintenance and operational 
costs required for mechanical pumping devices. 

Assuming a survey finds that a spring meets the basic require
ments for gravity flow, the following constructions are required: 

(a) The spring box or protective captation -
These are small masonry (generally brick 
bat sometimes local stone) boxes of 
sufficient size to cover and protect the 
spring from surface contamination; 

(b) A sedimentation chamber/feeder reservoir -
This is again a brick or stone masonry 
structure placed at s1.lch an elevation 
below the spring box to allow for gravity 
flow. It is composed of a small stilling/ 
sedimentation tank for sand and silt 
removal which overflows to a small feeder 
reservoir chamber. In smaller villages, 
this rnay serve as the only storage reservoir 
in the system. 

(c) PressUl'e regulating reservoirs or chambers -
These are located in the distribution system, 
as elevations dictate in order to red1lce 
excessive pressure in the system. They may 
be a small masonry tank equipped with an inlet 
float valve or, more often, a 4.5 or 45 C1Jbic 
r.leter reservoir which also .serv~ as storage 
reservoirs. 

(d) Storage reservoirs/tanks - These are almost 
always 4.5 and 45 C'lbic meter tanks, installed 
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(e) 
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singly and in multiples to provide sufficient 
storage for a 24 hour demand based on 30 liters 
per person per day. Recently this has been 
expanded to 40 Lipid at the insistance of the 
BMOD donor. 

Distribution systems - All pipe sizes are 
presently being selected to deliver 30 Lipid. 
Present sizing does not take into consideration 
the possibilities of population growth or 
demand growth. Pipe materials are galvanized 
steel primarily, with some polyethylene pipe 
being used. Unfortunately, results with 
polyethylene have not been satisfactory, 
primarily due to the fact that they are not 
buried deeply enough to prevent herd boys 
and others from vandalizing them since they 
are fairly easily perferated. Another factor 
is that they are not bedded properly prior to 
backfill of the trenches. 

Borehole Systems - (Note this also includes low level 
spring systems which must be pumped). 

Where spring systems (gravity) are not feasible due 
to distance or lack of water quantity, this becomes the 
preferred system. 

Presently, all such systems have been installed using 
either a windmill or a diesel engine driven down-the-well 
pump. Both of these are quite expensive to install and have 
a remarkably poor performance record. Maintenance is costly 
and requires frequent visits from the maintenance personnel 
of the Hinrudev. In addition, windmill systems are poorly 
planned. Since the boreholes are at the dike area which 
is almost always in a low area, the windmills are somewhat 
sheltered from the wind and are unable to pump water for 
long periods of time. This creates the need for large 
storage capacity (7 to 30 days demand) in order to provide 
water oyer the windless days. The pumping capacity of 
these devices is, however, insufficient to meet the daily 
demand and to pump enough extra water to fill 'the large 
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reservoirs. 

The Minrudev has only installed two hand pumps in the 
country and those only very recently. 

The same materials, distribution systems, reservoirs 
etc, as discussed in gravity-fed systems, applies to these 
systems. 

Recommendations: In order to establish cost methods for 
both construction and in order to minimize maintenance to 
the greatest extent possible, the following procedures, etc. 
are recommended, and have been incorporated into this project 
design: 
1. That, to the greate st extent possible the use of 

steel tanks for storage, etc, and the use of 
imported bricks (SA) be discontinued and replaced 
with stone masonry reservoirs, spring boxes, etc~ 
The only real need fo] a steel tank is in those 
few instances where it must be placed on some kind 
of elevated platform. It appears that the Basotho 
have a great ability for doing hewn stone masonry, 
even building their rondavelles in this manner. Hewn 
stone, however, is not even necessary since reservoirs 
and spring boxes could be built from rubble rock. 
Both forms of construction would require much less 
expenditure by Minrudev and allow for more village 
participation/contribution in labor. 

2. That all pipes in distribution systems be 
hydraulically designed to deliver a minimum of 
40 liters/person/day, even if dry-weather flow 
from the source may not match this. This would 
allow for watering of small kitchen gardens (not 
community gardens which have been fairly unsuccess
ful ventures to date) thus supplementing the diets 
of the villagers, an important public health benef!! 
from a water system. 

3. That the use of polyethylene pi~ for transmission 
mains and lines be discontinued due to its high 
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vulnerability to crushing and vandalism. Small 
diameters for very short distances (i.e. connecting 
a street hydrant to a main) would be acceptable. 

4. That the use of polyvinyl chloride (PVC) pipe be 
substituted for steel wherever possible. At 
present, purchase costs of PVC are about 60% of 
steel pipe prices. 

Transport costs are lower due to less weight 
and it is more easily handled and layed. 
Since it is rigid and of higher density and 
thic~less than polyethylene, the problems of 
crushing and vandalism are minimized, especially 
since class 80 pipe (heaviest wall thickness) 
has been specified. It should not be used 
wherever it must be exposed, as rn-donga 
crossings or where pipe must be laid on the 
surface due to excavation impossibilities, 
however. 

5. That, to the extent possible, the use of hand
pumps on boreholes be substituted for windmills 
and diesel driven pumps on boreholes. This 
is the l~ast cost method for villages up to 
about 400 population where borehole systems 
must be used. The use of "Moyno" hand pumps hi 
recommended since these are the sturdiest and most 
maintenance-free hand pumps available. Such 
maint~nance as is required is quite simple and 
easy to accomplish. This appropriate technology 
alternative would require one well for each 100 
population requiring 4 wells for the average 
village of 400 people in lie~.l of the one bore
hole and pumping device used at present. 
With the provision of a high-speed rotary 
drilling rig, this 4 : 1 ratio also becomes 
a least cost method since the rotary rig 
can drill four wells in about one-half the 
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time required for the presently used percussion 
rigs to dig one well. A further advantage is 
that if one pump breaks down, the village still 
has water from the other three until repairs 
can be effected whereas with the single well 
with mechanical pumping a breakdown means the 
vill~ge is completely without water. 

Section 3 Cost Estimates 

Cost estimates for materials, construction, equipment and 
vehicles are contained in Annex SE. Cost estimates are based 
on a detailed cost analysis performed by Binnie and Partners, 
a British A & E firm operating in Lesotho which has been 
contracted to do A & E work for those projects funded by the 
BTitish Ministry of Over~eas Development. The sample 
comprised some 49 systems of which 41 systems were of the 
spring-fed gravity type. The balance was a borehole or a 
combination of gravity-pumped systems. Complete designs 
and detailed, itemized commodity lists were available. 
From this, we extrapolated to the number of systems 
envisaged in the proj~ct, using a factor of a 10% shipping 
cost for all commodities. Annex 5E is based on current 
prices otherwise and does not factor increases due to 
inflation. Th~se costs are contained in the financial 
analysis section of the project paper. 

Engineering Analysis 

Section 4 Maintenance of Water Systems 

Undoubtedly the problem of maintaining both the existing 
and proposed water supply systems is critical if not crucial 
to tte success of the project. With the possible exception 
of gravity flow spring systems, the overall maintenance picture 
is a dismal one. Windmill and diesel driven pumping syst~ms 
show as high as a 200% per year failure rate with failures 
ranging, in the case of diesel units causes ranging from simple 
lack of fuel to the need of complet replacement of the engines. 
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At present, majol' maintenance and repair services are 
furnished by two teams operating out of Maseru. It is 
obvious from the maintenance records and reports of break
downs that this is not sufficient organization, even for 
maintenance of the existing systems. Minor maintenance 
is supposed to be provided by the "village water minder" 
system; whereby each village to receive a system shall 
appoint one of their members as the person responsible for 
the operation and maintenance of the system. If a problem 
is minor and one 'which can be taken care of by the water
minder, he/she does it. If the problem is greater than 
the capabilities of the water-minder, he/she rAports the 
problem to the District FTA (Field Technical Assistant) 
who, in turn, reports the problem to MORD in Maselu. 
Theoretically, this is a reasonably practical system 
under present conditions. Actually, the water-Minder 
concept is so loosely organized that they have no 
training and are not equipped with even the simplest 
tools, so that in practice almost any breakdown becomes 
a "major" one which is referred to the FTA. 

In order to better undertake the maintenance and 
repair of existing systems as well as those proposed in 
this and other projects, a series of regio=tal and district 
repair depots is suggested. 

Minrudev (MORD) has planned the following pattern of 
Regional and District Maintenance Depots -

Regional Workshops 

Maputsoe (~ribe) North 

Maseru (Maseru District) 
Central 

Mohale's Hoek 
South 

District Workshops 

1. Mokhotlong (planned)' 
2. Butha-Buthe (planned) 
3. Berea north 
4. Berea south 
5. Mafeteng 
6. Thaba Tseka 

'7. Quthing 
8. Oacha' ~ 'Melt-



- 8 -

The Regional facilities at both Maseru (central) and 
Maputsoe (north) have been constructed and are operating. 
The district center at Thaba Tsek~ is built but not equipped. 
In aJdition, the district center at Mokhotlong, Butha-nuthe 
and Qacha's Nek are being funded by the EEC. However they 
will not be equipped. It is proposed that under this project 
the Regional center at Mohale's Hoek and the District Centers 
at Berea north, Mafeteng and Quthing be constructed and equipped 
and that the project also equip the other unequipped district 
centers. Costs and equipment lists are presented in 
Annex V-E, Detailed Commodity List. It is 
also proposed that each district center be staffed with a 
minimum of one trained technical person and two laborers. 

The water minder concept for minimal maintenance and 
reporting must be strengthened. In any case, the water 
minders must be given ~;nimum training, a basic set of 
tools, and ~ISt be paid at least a small stipend. This 
stipend would vary according to the complexity and size of 
the system, but a suggested rate is as follows: 

1. Small spring box gravity system 

2. Larger spring-gravity system with 
distribution and. street hydrants 

3. Borehole hand pump system 

4. Multiple (3 or more) borehole 
and hand pump system 

5. Borehole W'ith windmill system 

6. Borehole with diesel pump system 

- Gratis 

'- R3.00/mo. 

- Gratis 

- R2.00/mo. 

R4.00/mo. 

- R4.00 - 6.00/mo. 
depending on size 
etc. 

It is suggested that (see social analysis section) the 
village be responsible for any remuneration to water minders 
on the smaller, most maintenance free systems, but that 
Minrudev be responsible for payments to water minders on r.hp 
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more complex (diesel-windmill) systems. 

Funding for maintenance and repairs, other than personnel, 
has also been a serious problem. At present, there is not 
maintenance vote in the budget of Minrudev. This, of course 
is a necessity if installed systems are to be in any way 
maintained. In addition, each village applying for a water 
system is presently required to put up some "front money" to 
indicate the seriousness of their request. The amount 
varies considerably, but the important point is that, in 
the past, these funds have gone into government coffers and is 
not retrievable excepting as a credit toward capital costs 
once Hinrudev actually builds the system. Recent policy 
changes dictate that Minrudev will no longer accept these 
payments and the villages are now advised to deposit their 
"earnest money" in a bank account and simply present 
evidence to Minrudev, along with their application, that 
this has been done. 

A more pertinent policy could and should be adopted. 
Villages which desire a water system should be required to 
contribute a minimum amount per household which is meaning
ful. The amount of R5.00 per household would be adequate. 
These funds, once collected, should be deposited in an 
interest-bearing trust or escrow account ill the national 
bank. These funds ~ould not be used to defray any of the 
capital costs of the project, but should be held as a 
maintenance fund which the village could draw on for minor 
maintenance costs once the system has been installed. Major 
maintenance and total capital costs would be the responsibility 
of Minrudev. Since the time-log between collection of funds 
and the need for using them may be as much as four years (two 
years to construction plus two years before serious local 
maintenance costs are a.ccrued) the interest earnings shoulC', 
be considerable. In this way and in conjuction with th~ 
trained water-minders program perhaps at least the greatrJr 
portion of the maintenance problem could be rectified. 

Section 5 : Priority of system Types 

There appears to be a definite need to prioritize, on 
an engineering and logistics basis. the installation of water 
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systems in Lesotho. This section will attempt to outline 
such a system based on the relative simplicity and costs 
of the various supply schemes presently being employed by 
the Ministry of Rural Development. 

Priorities, in descending order of desirability, are 
as follows: 

1. Protected springs only - Simply protecting the 
sprir.:s being used, especially in the case of 
smaller villages, with provision for later 
addition of distribution lines to the village 
in the case where gravity feed is possible or 
a pumping device where springs lie below the 
village. This would be a visible first 
step, where pOSSible, in beginning to alleviate 
the backlog of requests for systems. 

2. Gravity fed spring system - This is, by any 
measurement, the n1'Jst desirable system by far 
in that it costs little to install and is 
practically maintenance free. The present 
formula used by the Mor.D is that this is 
preferred over a well (borehple) whenever a 
spring with adequate perennial flow and 
elevation can be located within two kilo
meters of the village(s) to be served. It 
is suggested that a better system than this 
"rule of thumb" must be employed. Even 
a rough engineering cost estimate, comparing 
the costs (installation and at least ten (10) 
years of estimated maintenance and operating 
costs) of the two alternatives, would indicate 
which of the two was least expensive, even 
though the spring source was more than the 
two kilometers distant. 

3. Well (Borehole) equipped with a hand pump -
This possible alternative has not been used 
as frequently as it might have in Lesotho. 
It is one which must be considered and used 
in light of the backlog of requests for water 
systems that presently exists. This alternative 
is especially adaptable to small villages (100 -
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500 population) where wells (boreholes) are the 
most economical solution for a water source. 
This actually could be adapted to almost all 
villages where wells are the most viable 
altel'native. On this respect, it is recommended 
that a small rotary drilling rig be purchased 
in order to speed up these installations. Add-
i tionally, it is reconunended that the "Moyp'o" 
statorrotor variable cavity type pump be adopted 
as the standard hand pump for the country. While 
somewhat more initially expensive than some other 
pump types, the heavier and simpler construction 
should make them less prone to breakdown and 
maintenance problems, thus making them less 
expensive over the long run. 

4. Electrically driven pumps in wells (boreholes) -
Equipped with a mono pump, these have proved fairly 
maintenance free. Of course they can only be used 
where there is an adequate electrical supply. 

5. Well (Borehole) equipped with a diesel driven pump: 
This alternative should not be considered at all in 
villages less than 400 population. In any case, other 
preferable alternative must be carefully considered 
and ccst (including maintenance over the expected life 
of th;;: system) analysis/comparison must be made. It 
appears from data analysis that this type of system 
is preferable to windmills both from a maintenance 
cost basis and from a dependability basis. Operat
ional costs are, of course, higher and must be bourne 
by the village. 

6. Well (Borehole) equipped with a windmill: This is 
probably the least desirable of all alternatives. 
Initial cost is higher than diesel pumping when 
required storage capacity (estimated between 7 and 
30 daYJ with my emphasis more on th.e high end of 
thi s range) is included. Mainten'mce (breakdowns) 
seem to be almost equal and while repair parts for 
these systems are lesss costly than for diesel driven 
units, the real costs (time and travel for repair 
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crews) is the same or more. 

Several other methods of providing improved drinking water 
have not been included in this priority listing since they are 
not presently being used by the MORD. However, they should 
be considered and tried since there are undoubtedly some 
situations where they would be less costly and perhavs a 
supply solution for which there is no viable alternative. 
These are (not in order of priority): 

1. Infiltra.tion galleries - may be installed in stream 
beds, along stream banks, in the bed of a reservoir, 
or at the toe of earthfill dams where it also serves 
to dewater the area below the toe and contribute to 
the stability of the dam. 

2. Infiltration boxes - These are loose rock-walled boxes 
with a perforated drain pipe in the bottom which are 
filled with fine sand. The entire structure will be 
submerged in c.. stream, generally directly behind a 
small dam or weir which acts to form a pool of sufficient 
depth to keep the box submerged. 

3. Small simplified slow sand filters - These can be built 
for approximately R .20 per capita served in sizes from 
700 liters per hour up to 80,000 L/hr. They are automatic 
and require very little attention or maintenance other than 
occasional cleaning of the top 2 - 3 cm. of sand and will 
operate entirely by gravity under proper slope conditions. 
These can be built of almost any material (reinforced 
concrete, brick, cement block, stone) and would provide a 
viable alternative where conditions dictate. 

Section 6 : Buildings, Housing and Construction 

(a) Technicians Housing - houses will be provided for a 
total of 6 techniciruls programmed for this project. 
These houses will be of a standard design as prepared 
by the Ministry of Works, lmown as the "Pit so Mark IV" 
model ('or "Pitso Mark V" which are equal but different 
for different types of sites. They contain living, 
dining rooms, kitchen, bath and 3 bedrooms. They 
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are the models the government builds for senior 
officials. Cost is estimated at $40,000 plus 
$10,000 for site, site planning, preparation, 
utility connections, furniture including kitchen 
appliances and electric heaters bourne by the 
GOL. Four of these will be constructed in 
Maseru and onc at Mohale's Hoek. Construction 
will be contracted by USAID/Lesotho and paid 
for through FAR accounting procedures. 

(b) Counterpart Housing - Houses will be provided 
in the project for 3 counterpart technicians 
of the RWSS. These are to counterpart the 
three engineering technicians in the project. 
These are known as "Junior Houses", "Morija 
Type" for senior technical officers and contain 
living room, bedroom, bath and kitchen at a 
cost of $25,000 each plus $6,000 for site 
preparation, utility connections and furnishings, 
this latter cost to be bourne by r~L. These 
will be contracted by USAID/I.esotho and payment 
made on a FAR basis. 

3. One Regional/District Maintenance Center to be constructed 
at Mohale's Hoek. This center will s~rve as a maintenance, 
repair and storage depot for the Mohale's Hoek, Quthing and 
Qacha's Nek districts. This center will consist of a site 
of approximately 2 - 3 Hm and will include the following 
structures: 

(a) One office building, 45.5 sq. m. @ $ 7,390 
(b) One warehouse, 243 sq. m. @ $32,200 
(c) One workshop, 68 sq. m. @ $10,025 
(d) 29 External Pipe racks @ $ 1,050 
(c) Chain link fencing for compound @ $ 2,458 
(f) Steel bins for pipe fittings @ $ 1,930 

TOTAL construction costs ($US) $55,053 

In addition, the GaL will be required to furnish the site, 
prepare site, access and internal roads, all utility connect
ions and furniture at an estimated cost of $13,000. 
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All building will be of concrete block on a reinforced 
concrete slab/and foundation. Roofs will be sheet metal 
over wood or steel trusses. All walls to be left unfinished 
cxcept for the office building where walls will be painted 
ruld ccilings installed. Construction will be contracted by 
USAID/Lesotho and payment made on a FAR basis. 

4. 3 ~ach district Maintenance Centers to be located at Berea 
north, Mafeteng and Qacha's Nek will be constructed. These 
will bc small (52 sq. m. plus an uncovered 28 sq. m. 
concrctc working slab) concrete block structures with 
shcct metal roofs on concrete slab floors and reinforced 
concrete foundations. They will contain an office for 
the district senior technical officer, storeroom, workshop 
and external pipe racks. Cost per unit is estimated at 
$9,420 per center plus a GOL contribution of $2,370 for site, 
site preparation, access road, utility connections and 
fllrnishings. These units will be unfinished except for 
painted walls and finished ceiling in the office. They 
will be contracted by USAID/Lesotho and reimbursement will 
bl' madl..~ on a FAR basis. 

Section Z Sanitation 

Villagl~ sanitation facilities will include providing one 
clothes - washing slab per village, located adjacent to ~ water 
I ,'int (hand pumped well or street hydrant). This ratio is set 
as a pilot or experimental input to ascertain if village women 
will use such a facility in preference to those presently used 
~lIch as streams, etc. Each slab or stand will be of concrete, 
appt'oximately 4 x 4 meters square, be curbed and drained to a 
~':IIl1P or natural drainage way. They will be placed about 5 
mctcrs away from the watering point and down slope from them. 

A latrine or privy building program will be initiated 
through Minrudev in coordination with the Ministry of Health's 
h~alth education programs. This, initially at least, will 
provide th~ c~ment and rebar (approximately 15 - 18 kg. 
cement and 4 m rebar) to construct a simple straight drop 
priV)r slab, provision of simp!e forms of casting and a person 
to instruct the villagers on techniques of construction. 
This will begin at the time water supply construction begins 
and be carried on by the village health workers once construct
ion is completed. Digging the pit and construction of a 
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shelter will be the responsibility of the recipient. . Shelters 
can usually be built of loosely stached (unmortared) rock in 
most of Lesotho. 
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Lesotho ~ural Water Supply, and Sanitation Project Paper 

The social assessment considers the implications and feasihility of the Lesotho 
Village Wnter Supply programme in two ways. On the one hand the programme's 
social soundness is pxamined in terms of existing cultural practices and social 
constraints; and on the other it considers the implications of administering the 
programmp hy means of a 'self-help' philosoI?hy. Discussion of these issues is 
preceded hy an outline of the project heneficiaries, the potential social benefits 
~nd an outline of the hasic ~ocial charactpristics of the rural popUlation. 

1. The Beneficiaries 

(a) Rural Women 

The initial and chief beneficiaries of the Lesotho Village Water Supply Scheme are 
the rural \~om(>n of the country. In Lesotho, women have virtually sole responsi
hility for the collection of water and are prime water users. The onerous posi-

tion of ~omen in rural Lesotho is discussed in Section 3 (f) and the precise benefits 
extendl'd hy the programme to them in Section 2 below. 

(b) Entire Village 

All the rural popUlation in the villages under the project's consideration may be 
considered potential beneficiaries of the programme for two reasons. Firstly the 
provision of an improved ~ater supply may enhance the health and wealth of the 
entire village receiving the supply. The potential benefits are discussed in 
sections and of the Project Paper. Secondly, implementation by means of self
help strategy potentially provides a number of other social benefits which are 
discussed 0elow. 

2. The Social Benefits 

(a) Water Collection 

TIl(' immediate social benefit to be gained from the implementation of an improved 
village water supply is a saving in time and energy expended on water collection. 
Most households make between 2 and 6 water collection journeys a day to a water 
source as well as carry out several water-related tasks at a water source. On 
average every adult woman in the lowlands (the area in ~~ich approximately two 
thirds of the population are based) spends 41 minutes per day 0n water collection, 
though the average figure for the mountains, 25 minutes per day, is considerably 
less (Feachem et al 1977: Annex E), The actual savings in time spent by the 
evrragc adult woman drawing water from an improved source is 30 minutes per day in 
the lowlands and 18 minut~s per day in the mountain areas. This appears a rela
tively sm;)l I time saving, hut the study from which these figures are taken states 
that in a third of the sample taken from the lowlands (the most densely populated 
region of the country) the saving in time spent by the average adult women 1n 
watl'r collection from improved sources was over one hour per day. 



2. SOCIAL BENEFITS 

(a) Water Collection: The significance of this benefit 
is open to various interpretations. Two observations 
stand out as crucial. Firstly and most importantly 
for many women in Lesotho, domestic life is arduous 
and without much comfort and for them a reduction in 
the time that must be spent on one of the most 
strenuous of the day's activities is a real benefit 
and one that must be recognized as such. The 
importance of this benefit should not be under
valued and should be seen in the context of the 
problems of the migrant labor economy. Rural Lesotho 
is in practice largely a society of women and any 
project which improves their lot, whether or not the 
improvement is demonstratable in economic terms, is 
worthy of a high priority. 

Secondly, in economic terms, the oppor.tunity value of 
the time saved to agricultural or other productive 
activity is very small. This conclusion must however 
be considered against the fact that agriculture and 
other local productive activities are marginal 
activities in the migrant labor economy. 

The implementation of village water supplies has little 
effect on the pattern of water use in the villages other 
than saving time and energy. Water is primarily used 
for cooking, drinking, personal washing and the washing 
of food, uiensils and clothes. Other uses are in brewing 
beer, plastering dwellings and garden and animal 
watering. The implementation of an improved village 
supply does not appear to have a marked effect on either 
the place of water use since villagers will often continue 
to draw water fro~ several sources. 

(b) The Benefits of Self-Help: 

Why are village water supplies implemented by means 
of a self-help strategy? One reason is simply that 
in an underdeveloped country with limited economic 
resources village contributions in labor and and cash 
enable projects to be installed with the minium of 
Government contribution. If water supplies were the 
sole responsibility of a Government water authority 
the tax on government resources would be so much 
greater. As it is the village contribution amounts 
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t~ an initial cash contribution of, on average, 7 
percent of the total cost of materials; all the 
maintenance costs, estimated as being RISO per 
supply per year; and the cost of initial labor input. 
Feachem (1977: Annex B) compared the costs of Self
Help and Government employed labor and concluded that 
the use of self-help labor does significantly reduce 
the cost of implementation. 

A further reason is that self-help promotes popular 
participation in d~velopment, retdins villagers 
control over their environment, and often provides 
a source of training for villagers. To dnte villagers 
have received little formal training ii" d re~ult of 
the project. lluL if the recommendations in the PP 
are implemt'llted each village committee should contain 
a village water minder, chairman/chairwoman. secretary 
and treasurer all of uhom will have rec~ived some 
instruction. The principal bpn~ficiaries of the train
ing will be women, since women in the main, serve on 
village committees. 

Yet implementation by means of a self-help strategy 
also implies social benefits. The social benefits 
follow from two sociological tenets implicit in the 
strategy. These are: 

(i) The experience vf a succp.ssful project will 
promote a spirit of communcsl responsibility, 
self-reliance and confidence among villages, 
and thus a positive attitude towards future 
development initiatives. 

(ii) The establishment of appropriate institutional 
structures in villages will provide a base from 
which further projects may be tackled. 

The evidence from Lesotho suggests that to date the social benefits 
of self-help have not always been realized. There are two sets of 
reasons why this is the case. The first concerns the logic of the 
strategy itself, and the second the current means of 
implementation. The latter is reviewed in section S whic~ also 
discusses improvements on current policies. 

The logic that the 'pump-priming' activity of Government will set 
in motion an ongoing process of self-improvement often fails since, 
rather than learn the value of self-sufficiency, villages often 
learn that for a relatively small contribution they can get 
Government to commit itself to helping the village. 
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A second logical problem of the strategy of self-help is that the 
experience of an unsuccessful project may equally well have a 
detrimental effect upon the ideals of self-improvement. Despondency 
and disilliEionment may follow an unsuccessful projecy, and 
confusion, resulting from the improper establishment of village 
committees, is likely to be a positive hazard to further development 
initiatives. 

Tppse two problems can only be overcome by careful monitoring of 
developments in the villages by the Minist~y of Rural Development's 
district staff. This implies both sufficient community d~velopment 
staff and adequate transport to provide a clear and supportive 
explanation of the project's aims to villagers; and sufficient 
technical staff and ari efficient maintenance policy to ensure that 
supplies have the greatest chance of technical success. 

(c) The Distribution of Benefits: 

The distribution of benefits which follow the improve
ment of village water sources is remarkably uniform both 
within villages and between vill~ges. The provision of 
water to communal standpipes does not generally benefit 
any particular identifiable group within villages to the 
exclusion of others. There are instances in which certain 
influential villagers have managed to have taps placed 
particularly conveniently for them, and there are 
instances of wealthier villagers being able to make use 
of the water by means of private connections or hose
pipes. But, in general, the Ministry of Rural Development 
has been very successful in implementing a policy whereby 
the benefits of the improved supplies are distributed 
with a marked egalitariansim within villages. 

The same is true of the distribution of improved supplies 
amongst villages. The geographical distribution, regional 
distribution and, to our knowledge, political 
distribution of supplies is remarkably uniform. The 
selection of villages appears to be random in effect, and 
does not reflect any particular bias or even clear rural 
development strategy on the part of the ~finistry. The 
pattern of distribution probably reflects both a rational 
assessment of the per capita cost of the various 
technologies in use, as well as the self-help orientation 
of the program. Self-help has implied that the Government 
has in part relinquished the ability to determine 
investment priorities, since they are pre-empted by the 
decision of certain villagers to collect their own 
contributions. Both these factors explain why the 
distribution of village water supply projects has been so 
wide and has not concentrated on the areas of greatest 
water shortage. 
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(d) The Spread Effect: 

Lesotho's small size and cultural and social homogeneity 
allow easy communication between the sectors of the 
population. Furthermore, a consequence of the high level 
of migrancy is that Basotho travel a good deal around 
Lesotho and Southern Africa. The main channels of 
communication occur along roads and bridle paths and along 
the course of river valleys in the mountains. Ease of 
communication and the wide spread distribution of supplies 
mean that the idea of piped water supplies has been widely 
communicated across t'le country in a short space of time. 

The large number of water supply applications indicate 
that the knowledge that a piped water supply might be 
obtained from Government is undoubtedly widespread. Yet 
it is more difficult to assess how this has affected the 
success of the dispersion of the ideas implicit in 
community development. Villages neighboring a well-organized 
enthusiastic village may well wish to emulate it, but so 
often the success or failure of a project is determined 
by the institutional arrangements and the nature of 
village disputes, in particular villages rather than 
simply by the communication of the initial idea. 

3. BASIC SOCIAL C}~RACTERISTICS OF THE RURAL POPULATION 

(a) The People: 

In comparison with other African countries, Lesotho's 
population is remarkably homogeneous. Historically the 
Basotho Nation comprises a number of Sotho clans and 
San and Nguni groups which were united well over a 
century ago. Other national minority groups - mainly 
Asians and Europeans, form under 2 percent of the 
population. 

(b) The Population: 

The 1976 census records a de jure population of 
approximately 1,213,960 and a resident population of 
approximately 1,059,000. The absent population of 
154,000 consists mainly of male migrant laborers. 
The absence of so many adult men, together with the 
earlier death rate of the male popula[ion, means that 
women and children comprise the largest section of the 
resident population. Roughly two-thirds of the 
population between 16 and 60 are women. 



8 

According to the 1970 Agricultural census over 95 percent 
of the population live in the rural are~s, mainly in the 
western lowlands. Roughly two-thirds of the population 
live in one-third of the country, the lowland and foot
hill refions. 1974 estimat~ot population density are 
76 people p~~are kilomet:er in the lowlands, 63 per 
square kilometer in the foothills, and 14 per sequare 
kilometer in the mountains. 

The rural population lives in villages. Villages in 
Lesotho usually consist of a compact cluster of house
holds with a distinctive social and geographical identity. 
Village populations vary from 40 to over 1000. 

(c) Sotho Culture: 

Sotho culture dominates the region in a uniform manner. 
Sesotho, a branch of the Sotho language group which also 
contains Setswana, is spoken throughout the country. In 
social anthropological terms the culture is distinguished 
by its pattern of concentrated settlements, patrilineal 
descent and custom of preferred viviloval, endogamus 
cross-cousin marriage. 

The Basotho are traditionally cattle-owning agriculturists, 
who, prior to the twent:eth century, were renowned for 
their smelting of iron, copper and tin. Over a century 
and a half of influence and a century of wage labor has 
totally altered the basis of their economy and fundamentally 
altered many aspects of Sothe culture. Family relations 
and marriage practices have been subject to the effects of 
migrant labor and inflation; christianity has long gained 
a firm foothold; the position of the chieftancy and the 
nature of chiefly power has altered, and the position of 
women has become increasingly onerous. The distortion of 
Sotho culture are made all the more complex as the 
majority of Basotho have both experienced the working class 
life in South Africa's mines and been made to remain within 
the skeleton of a more 'traditional' way of life in the 
impoverished rural areas of Lesotho. As an extreme example 
of u migrant labor economy Lesotho well exemplifies the 
culture of 'the men in between'. 

(d) Village Social Organizatio~: 

The basic social and geographical unit in a village is the 
household. The mean household size in the mountains is 
over 3 while that in the lowlands is just over 4. The 
actual composition of households is far from the ideal 
complement of close kin. The absence of migrant laborers 
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and the higher male death and desertion rates, mean 
that women head a significantly high percentage (60) 
of households. Migrant laborers are put in the ironic 
situation whereby the viability of their households 
as independent units depends upon man and wife living 
apart for long periods. The average length of time 
migrants spend away from their Lesotho homes is 
between 13 and 16 years. Such long periods of 
separation and/ur unfulfilled marriage payments 
results in a high level of conjugal instability. 

Migrancy also has important effects uprn corporate 
village organizaticn. The loss of manpower implies 
a loss of enthusiasm for communal labor, splinters 
the group of male household heads and undermines 
communal organization in villages by introducing 
alternative values and sources of power and wealth. 
There are three forms of corporate organization in 
villages today - interhousehold cooperation, the 
chieftainship and village committees. Each will be 
discussed in turn below. 

Economic hardship, a strong tradition of interh0usehold 
cooperation and reciprocity, and the effect of migrant 
labor which saps so much strength from the ~ousehold 
mean that a great many village activities are only 
achieved through interhousehold cooperation. Share
cropping exists in a number of forms; households 
arrange to plough and work communally together on 
each others fields; often village women contribute to 
a revolving fund from which each in t,'rn may draw to 
provide capital for fund-raising 'parties'; and some 
villagers form burial insurance societies. With just 
whom c.,e agrees to cooperate in any of these activities 
is determined by a number of factors including kinship, 
age, status and political affiliation. Household feuds, 
village factionalism and political rivalry ire as 
prevelent in Lesothr as they are in any other impoverished 
rural community lacking centralized leadership. 

Villages are the basic political and administrative unit 
and traditionally fall under the jurisdiction of a local 
chief. The chieftainship is determined by descent, 
although the chief is traditionally responsible to the 
villagers under his authority. The well known Sotho idiom 
"a chief is a chief by the people" captures the traditional 
democratic nature of the institution. As a result 
villagers expect to participate in the decisions affecting 
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village affairs. The institution of the £...i.tso, 
traditional meeting between a chief and his people, 
and the village khotla or village court, rem,ain 
important, though not unmodified, institutic~s in 
which commoners can express their Views. 

However, the status of the chieftainship has declined 
markedly in the tWEntieth century, principally because 
of the establishment of a central national government. 
Chiefs still have sufficient power to affect the course 
of events but they no longer represent COilUlloners in the 
traditional democratic style. To take just one example 
of this, in Chief Jingoes's autobiography he laments that 
a chief is no longer "a chief by the people" but "a 
chief by the government". (Jingoes 1975:183.) 

The limits on interhousehold cooperation and the decision 
of the chieftainship have left a gap in the representation 
of village opinions. The Government has attempted to fill 
this gap by establishing village committees. 

Informal groups of advisors have always assisted the chief
tainship and provine an informal way of sounding out 
vi llage opinion before mal,ing decisions on the village's 
behalf. In the last decade more formal committees have 
been establisht.d at the village level. Their establishment 
has caused some problems in terms of the political nature 
of the early committees, but there has been little 
cultural resistance to the introduction of thi~ style 
of administration. Indeed one Df the problews has been the 
over abundance of committees that have been formed and the 
confusion as to their areas of jurisdiction. The 
forma~ion and functioning of village committees is 
discussed in Section 5. 

(e) The Villa~onomy: 

Villagers have four sources of income, migrant labor, local 
sa.laried employrn,'?nt, farming and other local activities. 

Income from migrant labor remittances is by far the largest 
source of rural income. It accounted for 59 percent of 
the average household income in 1973/4, and its importance 
has probaoly increased since then. The average yearly 
household income was R486 in that fiscal year. However, 
remittances are irregularly sent and this often prevents 
them being efficiently invested. The chance of migrancy 
is open to almost any young male, with the rrsult that 
rural Lesotho is characterized by a widespread equality 
of income. The poorest households in the country a~e those 
which consist unly of women, children and old men. The 
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gpnpral rquality of povprty in the country is also a 
result of the system of communal land tenure which has 
maintained an equitahle distribution of land and limited 
the numhprs of landless. 

Local income-generating activities in the rural ares are 
of much less importance, particularly following the rise 
in 30uth African mine wages in 1974. In general, the 
opportunities for salaried employment are very limited, 
Government and local traders being the only rural 
employers. Although agriculture is often states as being 
crucial to the national economy, its importance has 
declined dramatically since the 1920's to the extent that 
effective agriculture is in practice reliant upon migrant 
labor earnings. A recent report on agriculture in Lesotho 
concludes that the pattern of agriculture in Lesotho: 

"is precisely the pattern we would expect from 
consumers and homemakers, and is not the pattern 
we would expect from serious farmers. Serious 
farming is prevented by the poor distribution of 
fields around the village, by lack of tools and 
plowing power, by the lack of such modern inputs 
as good seeds and fertilizers, and hy the erratic 
climate. It may well be simply the necessity to 
plow the fields in order to maintain rights over 
them is all that leads the rural resident to do 
crop farming at all." FAa (:1.::177: 18) 

Other income-generating activities are the brewing of local 
beer or the buying and selling of imported liquor, an 
activity sociologically well suited to the demands of a 
migrant labour economy, and the occasional sale of fresh 
produce, milk and handicrafts. Participation is 'Food for 
Work' projects is conunonly restricted to those without any , 
other source of income. 

(f) The position of Women: 

Customarily, and an ideal conception in Sotho culture. 
women are treated as jural minors. Their area of juris
diction is limited to domestic control from birth. On 
the birth of a daughter water is poured over the child's 
(or in some versions the father's hpad). water symbolizing 
one of the many arduous domestic tasks which fall under a 
woman's jurisdiction. Girls are traditionally weaned before 
boys, and are quickly socialized into their future roles as 
mothers and wife by learning to bear the burden of the 
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household's domestic chores. Included among the 
customary duties delegated to women are care for the 
childrpn. the housekeeping. all domestic chores and 
most of the agricult~ral labor. In her position as 
mother and housekeeper, a woman may exercise a great 
d~al of autonomy and responsibility. In ideal terms 
her position is secure and her areas of responsibility 
clearly defined. 

In practice, a~aptation to a society dominated by migrant 
labor has meant that the position of women in rural 
Lesotho is some~~at different, more contradictory and 
more arduous than the ideal. Firstly, women are 
generally better educated than men. This is explained 
by several factors but largely by the fact that the 
loss of young men on migrant labor contracts has meant 
that the responsibility of herding now falls solely to 
herdboys, so restricting their schooling opportunities. 
Furthermore many men leave for their first mine contract 
at th~ age of 18 while women remain on at school and 
have a better chance of achieving higher grades. Despite 
their better education, fewer women have salaried jobs 
in the country, and women remain formally subservient to 
men in matters of household management. 

Secondly the absence of men has meant that women have 
had to adopt new responsibilities with little formal 
recognition of their altered position. Women are now in 
practice very often the resident heads of households and 
resident farm managers and, while often better to manage 
household affairs, given their superior education are not 
able to command the resources necessary to carry out the 
responsibilities of these positions. Resources here 
refer not only to income and labor, but also to the 
benefits derived from control of the mystical plain. 
Murray (1976 : Chapter 8) has argued that the fact that 
women are more susceptible to mystical affliction is 
indicative of the fact that the moral responsibility for 
an equitable relation with the shades (balimo) is vested 
in men, and the fact that women are more exposed to the 
vicissitudes of household management. The stress 
resulting from the contradictions in this position must be 
added to the other burdens of the position of women in 
rural esolho. The insecurity which results from conjugal 
instability, lack of control of the mystical realm, inter
mittent income and ,et increased household responsibilities 
may well be as important a factor as poverty and the 
breakdown of corporate village organization in explaining 
village inertia. 
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Women are the chief beneficiaries of this project. How 
the project hopes to affect the position of rural women 
is principally by saving time and energy in water 
collpction and providinp, training in basic supply 
maint,'nancp and committC'P procl'dures, is discussed In 
section 2(a), (b) and S(b), 

4. SOCIAL AND CULTURAL CONSTRAINTS TO THE SELF-HELP VILLAGE 
WATER SUPPLY PROGRAM 

(a) Cultural Constraints: 

(i) no Villagers want Improved Supplies? Villagers 
clearly want better water supplies. This 
conclusion is based on the frustration expressed 
by individuals at having to draw water from 
traditional sou'ces, and the persistant efforts 
villagers have ~ade to obtain improved water 
supplies. 

Yet why is t .emand for water so high in a 
country in which water is relatively widely 
distributed and in good supply? Two factors 
explain the paradox. Firstly the open-ended 
nature of the Government of Lesotho's procedure 
for establishing the village water supply program 
in the early 1970's stimulated a tremendous 
demand for supplies. Villages could commit the 
Hinistoy of Rural Development to providing a 
water supply to their village for a relatively 
small capital outla;. Secondly vill~ge water 
supplies constituted an ~nportant part of the 
community development strategy adopted by the 
Government in a period in which the Government 
was keen to establish projects in rural areas. 
The der.ision to select water as the first develop
ment program to reach out to the isolated rural 
areas was facilitated by the use of a relatively 
cheap and appropriate technology. To the best of 
our knowledge, villagers had no real choice of 
development projects. No research seems to have 
been carried out in order to determine what 
villagers felt their needs to be, the first rule 
of commullity development or what their priorities 
are, given the government's limited resources. 
A recent review of rural development strateg~, 

the Wilmot Report, reporting in late 1978 after 
Community Development had been the adopted rural 
development strategy for 16 years, states that 
"the basic problems and true objectives of the 
rural communities need identifying". (Wilmot 
(I978:i». 
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Tn the light of history of the program and 
the lack of choice of alternative development 
priorities, the demand for water may simply 
rpflect a rl~mand for idevelopment' or government 
assistance rather than a preference for a water 
project. Although it is formally beyond the s~ope 
of this project, it is reCOlnml!nded that the 
Ministry of Rural Development institute resear:h 
to determine villagers priorities in rural 
development, or alter its community development 
structure such that it is abJ~ to identify and 
respond to villagers perceived needs. The 
Wilmot report makes recommendations in this 
regard. 

In conclusion it must be reiterated that although 
the prov~sion of water ffiay not be the villagers 
most important need, either in terms of their own 
priorities or in terms of development planners 
analyses, it is undeniable that the collection of 
water by hand from traditional sources is an 
atduous task which the grandmothers, wives and 
daughters of the migrant laborers of Lesotho 
would gladly be without. 

(ii) Are Improved Supplies Culturally Acceptable? The 
improvement of ~vS has no significant effect upon 
the cultural symbols and traditions o~ the Basotho. 

Water is not a prominent element of Basotho 
cosmology though it may, in various ritual and 
cultural contexts represent the transition in phases 
of the life cycle; spiritual cleansing; a medium 
through which both good and evil forces may work; 
prosperity; fertility and womanhood. Its 
cultural significance is in no way impaired by the 
improvement of the source. There are no cultural 
practices which specifically require water to be 
drawn from traditional sources. 

Domes~ic water sources are a customary meeting 
ground for the women of a village. The meeting 
is normally exclusive to women and provides an 
opportunity for lighthearted discussion. Change from 
a traditional source to a communal standpipe does 
not alter the sociability of the occasion, although 
improved sources often do not allow the privacy 
characteristic of meetings at traditional sources. 
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But ~hen this consideration is put against the 
felt nepd for improved water sources, it hecnmes 
of little consequence. The women whose task it 
is to draw the wat~r want improved supplies and 
value the saving in energy and time more highly 
than they do the possible loss of privacy. 

In customary law, water is regarded as a 'free 
commodity' which may generally be used without 
restriction though it is subject to the control 
of the chieftainship in times of drought. Water 
rights come with citizenship and residence in a 
particular chieftainancy. The change to improved 
supply has brought about some changes in this 
regard. Village committees controlling improved 
supplies have, in different instances, both 
elected to allow all village residents 3ccess, or 
have restricted access, to paidup contributors to 
a private water association. Recommendations on 
this issue are discussed in Se:tion S(a), but the 
potential change in the concept of water rights 
has not proved to be a significant obstacle to 
the improvement of the supply, since at present 
there are generally sufficient water sources 
to allow water to be drawn from both reticulated 
water supplies and traditional source in the same 
village. 

(b) Social Constraints: 

(i) The Social Implications of Choices of Technology. 
The concept of 'social appropriateness' has 
generally been accepted by development technologists 
to be an important consideration in the choice of 
technology for use in village water supply programs. 
Section of the PP indicates that seven 
levels of technology are under consideration for 
the Lesotho program, and in addition there is the 
question raised by Metcalf and Eddy (1977:203) of 
whether further sanitary facilities might be 
attached to, or be implemented, in coordination 
with the village wate~ supply program. In this 
section we corrunent on the social appropriateness 
of the prominent technologies being considered. 
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Simpl~ spri~g captation is not gen~rally perceived 
by villagers to be an adequate form of water source 
improvement. In most instances, though not all, 
village women perceiv~ the greatest benefit of an 
improved supply to be a saving of the time and energy 
expended in water collection. Simple spring capation 
may well be the most costleff~ctive and simplest 
technical solution to the prcblems of water provision 
in the mountains, but their provision will not 
satisfy all applicant villages, ~articularly since 
supplies with reticulation have for some years con
stituted the basic design. Villages who have 
contributed on the understanding that they will be 
assisted to build a supply like the reticulated supply, 
which first prompted their application, will feel 
hard done by when they only receive a spring captation. 
These problems are not insoluble. However the 
solution will be the responsibility of the Dena and 
his office, which must be equipped to carry out the 
task when required to do so. 

At the other end of the scale it 1S now clear that 
the use of more complex technologies, within the 
constraints of a self-help policy, have lead to 
enormous problems at the village level. Previous 
evaluations of village water supplies in Lesotho, 
most particularly Feachem (1977:Annex F), have 
stressed that the breakdown rate for the more 
complex technologies is far higher than the simpler 
levels. We are here referrir.?, specifically to the 
use of diesel pumps and windmills. The lack of 
effective corporate social organization in villages, 
the unreliability of migrant lahor remittances, 
a shortage of permanent village personnel with 
technical expertise and the lack of support from 
afi already over-extended Ministry, lead to the 
conclusion that villagers cannot reasonably be 
expected to maintain complex wate' ~vstems in the 
long term. 

The us~ of 'gravity feed systems' and hanripumps 
fitted to boreholes conveniently sited within 
villages are the most socially appropriate 
technologies under consideration, since they most 
adequately fulfill villagers felt needs, and 
require a level of technical eXDerti~~ more within 
the villagers grasp and grasp and necessitates less 
regular cash contributions and maintenance. 
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Thre~ sanitary facilities are being considered 
as complementary inputs to the improvement of 
villag~ water suppl ips. These are Pit Latrines, 
Communal Showers and COlTlI'lunal Clothese Washing 
facilities. 

The social constraints to the provision of pit 
latrines are considerably less important than 
the problem of cost, and technical and sanitary 
effectiveness. Villagers will use pit latrines 
if they are properly constructed, if they can 
afford them and if their promotion and 
maintenance is efficiently manag~d at the village 
level. Pit latrin~s are to be found in all 
district centers and in most large villages. 
They are not a great in~ovation and ar~ a 
socially feasible technology in Lesotho. 

The introduction of communal showers woulu 
constitute a much greater innovntion and we do 
recommeT.d that they are implemented at tris 
stage of the village water supply program. 
There are three reasons for this; firstly, 
the attachment o~ communal showers to a village 
water supply increases the technical complexity 
of the construction and maintenance and strains 
the limited resources of the slef-help program. 
Secondly, while the idea is exciting in that it 
increa~es the chance of achieving a significant 
health benefit, it is thus far an idea suggested 
by expatriate advisors and is not ne~essarily 
a felt need. If the construction of co~~unal 
showers is to form part of a self-help program 
villagers would have to be consulted before 
including the showers in part of the village 
water supply design. Thirdly, it is open to 
debate (and hence is an area for research) 
whether communal showers are culturally acceptable. 
The concern for personal cleanliness is a more 
sensitive area than in that of defecation habits 
in the modern fabric of village culture, since it 
touches on one of th~ means by which village women 
cope with the intrusion of 'moderness' and the 
threat of consumeris~. Even in the remotest 
villages most women take great pride in their 
appearance and dress on occasions of public display. 
They wash mostly in tubs in the privacy of their 
own homes, and dress immacplately for occasions 
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such as church attendance or a visit to the 
district centpr. Furtherm~~e. it is possible 
that washing of the wholp hody is more closely 
motivated by status than hygiene. If this is the 
case then the introduction of communal showers 
undermines and is contrary to the essential 
individualism in the public display ~f 'smartness'. 
Clearly this last issue requires more research 
before a program can he designed. All three of 
these problems are not unsurmountahle. However, 
to rectify them would over extend the Ministry, 
and we recommend that a communal showers program 
be accorded a low priority. 

Communal clothes washing facilities are perhaps 
the easilst additional sanitary facility to 
implement. Their cost would not seem to be 
prohibitive, they would require little technical 
expertise to construct and maintain, and they may 
have the effect of cutting out an important source 
of disease transmission. The great majority of 
Lesotho's village women carry their washing once 
a week on an average to a nearby river to wash it. 
One hypothesis regarding disease transmission in 
the village3 is that a number of infections are 
picked up i~ the course of these regular trips to 
nearby rivers, since in the absence of any other 
shelter, river gullies are favourite defecation 
sites. The construction of communal clothes 
washing facilities, which would prevent women from 
spending their regular two to six hours a week in 
the river gullies, might achieve a significant health 
benefit. 

The innovation would also seem to be socially appro
priate since it would involve little ctange from 
current practices. As it is, a good many village 
women carry out their weekly scrubbing in a tub 
near a communal standp~pe or near a village spring. 
The meeting at a communal spot in order to wash 
clothes is a sociable occasion similar to the 
customary queue at the village spring. Changing 
the venue from the river to a site in the middle 
of the village would not alter the sociability of 
the occasion, and would probably add to the saving 
in time and energy effected by the water supply. 
We recommend that the idea of communal clothes 
washing facilities be suggested to a few functioning 
village committees. If they find the idea 
acceptable the Ministry should initiate and monitor 
three or four pilot projects. 
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(ii) Inadequate Village-Level Management of Self-Help. 
Village committeef; do not in general function efficiently 
as presently constituted. A number of constraints can 
be identified. Section 5 contains further discussion 
on thes~ issues and makes recommendations to improve 
the situation. Here we simply layout the problems. 

Firstly. village level management has been particularly 
prone to village disputes and faction fighting, some
times even leading to incidents of sabotage. Disputes 
are to be expected in any participatory institution, 
though the problem seems to have been especially acute 
in this case. The ?rimary reason for this appears to 
be that the division of national politics have been re
produced at the village level. 

The village \oJater supply programme reached its peak of 
actlvity at a time of political uncertainty in the 
~Duntry, .:lnci the success of projects has suffered as 
a result. An earlier policy which attempted to ensure 
that village water supplies were managed by committees 
appointed by the ruling party structure has had a 
detrimental effect upon tIle community development aspects 
of the program. The uneiected leadership if often dis
trusted, the project is regarded as wholly a government 
project rather than a self-help project, and \7illag~ 
factionalism, a characteristic of village life at any 
time, is reinforced by national political divisions. 

The village management of village water supplies can 
only succeed if the village institutions are de
politicised, and committees are established with a view 
to lessening destructive conflict. The fact that the 
tensions of the early 1970's are sUDsiding bodes well 
for the future of the village water supply program. Yet 
it remains necessary to ensure that village committees 
are allowed to operate as freely elected representatives 
of village oplnlon. Further discussion and recommen
dations on this issue are presented in Section 5. 

A second ~onstraint on the efficiency of village committees 
is the lack of power on the pdrt of committees to enforce 
their decisions. The problems of non-contributors under
mines the committees' authority and works against the 
spirit of the self-help program. Yet granting legal 
powers to committee members may ubher in a further period 
of pronounced intra-village conflict. 
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Thirdly, procedures ann reRponsibilities of the 
committePR and cOlTl1T'ittee members are generally poorly 
underst00d. Lack of appr0priate village procedures 
results in confvqicn. misusp of village funds and poor 
management. There is a need to establish an appropriate 
means of operating villag~ committees, and to ensure 
that committees stick to these basic ground rules. The 
structuring of committees is also affected by the creation 
of supplies linking several villages. 

Fourthly, the smooth functioning of many committees is 
impaired by lack of training. Most committees, as 
currently constituted, contain a chairman, treasurer, 
secretary and perhaps two further members. The standards 
of record-keeping and minute taking are generally very 
low. Of more impcrtance is the lack of technical 
expertIse available to the Committee for mailtenance. 
This has been discussed at length in both th~ Feachem 
and the Metcalf and Eddy re?orts, and is one of the most 
crucial questions in the whole program. (See Section 5.) 

Finally an issue which affects all the foregoing constrain~s 
if the lack of support from the district community develop
ment office for village com~ittees. The weakness of the 
district offices is a major problem in the administrative 
structure of the Ministry, one which several previous 
reports on community dt'velopmel1t in Lesotho have drawn 
attention to, and one which is further discussed in 
Section 5. 

(iii) The Delay. The creation of the backlog of applications 
is an Idditional social constraint on the projects to 
be constructed for the next 6 years or so. A great many 
villagers have now been waiting for several years for 
Government to fulfill their part of the self-help contract. 
Villagers fired by aD initial enthusiasm for their project 
have contributed cas~ donations and have occasionally 
even begun digging pipe trenches only to see them silt up as 
they wait for government's response. 

Implementation by means of self-help relies on a relation
ship of trust betwen government and the villagers and on 
village enthusiasm for the project. It will be difficult 
for government to revive village enthusiasm after so 
great a delay. For this reason it is absolutely essential 
that district officers be equipped to cope with the task 
of reestablishing the ethos of self-hel) in villages about to 
receive supplies. Village committees will have to be 
contacted, revived and in some cases reestablished, and the 
causes of the delay, and the basis of th2 self-help program 
clearly explained. To this end the District Developmp.nt 
Office requires manpower and transport. 
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5. THE VILLAGE MANAGEMENT OF VILLAGE '-lATER SUPPLHS . -
This section ot the social analysis discusses the establishment 

and functioning of village-level management of village water supplies. 
It draws on all previous sections, particularly the social constraints 
established in Section 4. and lays out the problems and decisions 
that have to be mad(~ and makes recommendat ions. 

(a) Village Committees: 

(i) What Village Institutional Structure is Best 
Suited to the Management of Village Water 
Supplies? In the discussion on village social 
organization it has been established that village 
water supplies are being instituted at a time 
when the source of authority in ~he villages is 
in considerable flux. The principal source of 
authority in the past has been chieftainship. 
In recent years new structures have emerged with 
the result that village leadership is today plural 
a~~ competitive. Village chiefs and headmen find 
that their area of authority is increasingly 
confined to residual administrative and law and 
order functions as village committees represent
ing the interests of political parties and 
development programs establish themselves in the 
villages. Village chiefs may adopt one of several 
strategies to attempt to maintain credence, and 
it is clear that chieftainship is a very different 
institution today from what it has been in the past. 
As an authority structure it is characterized by its 
inflexibility to new demands and it would be 
inappropriate, as well as impractical at this stage, 
to consi~er administering the program through the 
chieftaincy. 

Village committees provide a suitable alternative. 
They are culturally acceptable, have been in existence 
for some two decades already, have the potential to 
continue the tradition of popular participation 
in the decision-making process, and seem suitable 
vehicles for the management of self-help programs. 

(ii) How should Village Committees be Constituted? On2 
of the weakest links in the whole administration 
of th~ village water supply program exists at the 
village level. The inappropriate establishment of 
committees and their intermittent functioning has 
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heen a major ca1Jse of the self-help program's 
lac'~ of success. Halfunctioning committees may 
deny villagers any benefit at all from the sub
stantial government, donor and village effort that 
has been put into the construction of supplies. 
The ben2fits of instituting th~ supply by means 
of a splf-help program are especially dependent 
on the establishment of successful village 
committees. 

If the problem cannot be solved, one solution is 
for Government seriously to consider administering 
the rural water supply program by means of regional 
water authorities, rather than through a self-help 
program. We do not consider this the correct 
approach since the village level problems faced 
by the village water supply scheme are indicative 
of the problems, and the challenge of rural 
development as a whole in Lesotho at this time. 
The discussion that follows on village committees 
has been influenced by issues and proposals 
discussed in recent reports on rural development 
in Lesotho. We refer specifically r.ere to the 
UN ACe Task Force Hission (1977), the Wilmot Report 
on Integrated Rural Development (1978). and the 
prposed Integrated Rural Development Project at 
Thabana Morena (1978). We feel that many of the 
problems identified in these reports ~lso shed light 
on crucial issues in the administration of village 
water supplies. 

In the light of the impurtance of efficient village
level management, and the immensity of the bottle
neck poor management is making, it is recommended 
that the Ministry review the whole question of the 
establishment of village committees in self-help 
programs. A great range of different committees 
exist at present, indicative of the lack of policy 
on village level management and the inadequacy 
of such policy as does exist. This recommendation 
parallels the recommendation in the Wilmot Report 
(1978:Annex 5) which aims to encourage government's 
rapport with villagers, and obtain 'the peoples' 
views regarding rural development. \.,Ie understand 
that a paper on the formation of village level 
committees has been prepared by the Ministry for 
discussion, though we have not seen the paper. 
The comments made here on the village level manage
ment of village water supplies should be seen as 
a con~ribution to that discussion. While we under
stan~ that the primary intention of the Ministry's 
paper is to lin~ village committees to the District 
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Df'vdormE'nt Commi ttees by means of Harcl 
ComlllittE'es. hf'rE' \ve conCE'ntrate on the crucial 
qU~Rtion of apprupriate rstablishmE'nt of 
villag~ committees. 

There are a numher of choices that have to be 
made un the forumlation of a policy on the 
establishment of village committees: 

(A) Should committE'es bE' frE'ely elected or 
contain appointed members? 

(6) Should water supplies be managed by a 
committee representing a single-purpose 
water associatioll or a general purpose 
water association? 

(c) How should committees enforce their 
decisions - by means of their own legal 
powers, or by means ~f support from the 
district office? 

(D) \-lhat is th,~ appropriate vi llage structure 
in supplies which link a series of villages, 
i.e. 'agglomerate' supplies? 

Our recommendations on these issues fo1lO\ .. , two premises. The 
first is that if the committees are to manage nelf-help projects, 
villagers should be entitled and encouraged to full participation 
in village affairs. Secondly, our approach is grounded in the 
belief that, while a necessary and desirable goal, village 
participation is not always the harmonious awakening of latent 
energy and community spirit that it is often portrayed to be. 
Conflict in any form of participat~ry organization is inevitable 
and we make our recommendations in order to establish the most 
felicitous management of that conflict. 

(A) Elected or Appointed Committees: 

\"re conclude that centralised control of village committees, 
in other words, the use of committees tied to a political party 
or appointed by a Ministry, are not appropriate to the manage
ment of rural self-help programs. 

Our conclusion is based on thp following evidence. Firstly, 
the nomination of members is contrary to the spirit of voluntarism 
on which the whole concept of self-help relies. Central appointment 
also encourages the view that managemept of supplies are govern-
ment's responsibility, a view already prevalent in the country, and one 
that has not been helped where committees have been centrally 
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appointed. Secondly, villages may not be aware of the 
ment. and the unelected leadershjp may he distrusted. 
thp association of the committee with national poltics 
village factionalism. 

appoint
Th irdly, 
reinforces 

On the other hCl.nd, freely elected committees do not initially 
provoke political factionalism and natural leaders, who can art 
in the village's best interests are allowed to emerge. Fre~ly 
plpcted committpps are, in our view, a necessary condition leT 
the success of the self-help aspects o~ the program. It goes 
without saying that this is not 0. sufficient condition since 
cor.flic(s are bound to arise in 2ny form of organization, and 
village committees, however'constituted, will require continual 
district support throughout their existence. 

(R) General VilJage Development Committees ~. Sinsle-Purpose 
Water Associations: 

It is current prCictice In the Hinistry to manage self-help 
projects such as village water supplies thrsugh general pirpose 
village development committees. These co~~itcees may then decide 
to establish special purpose committees for specific projects 
such as water supplies, although this option is more rarely 
adopted. This policy may well be over ambitious when set against 
the minimal social benefits that have been achieved in the program, 
and we recommend that the rriorities be reversed. Single purpose 
committees should first be established and, w~ere ap?licable, 
general purpose village development committees be established at 
a later stage in order to direct new initiativ~s once the initial 
project has successfully teAn established. 

The logic behind j,L!ving a general purpose village development 
committee is that community development planners envisage that the 
successful implementation of one project will stimulate other 
projects, and ttl' general purpose committee will be used to direct 
and coordinate the l~ter developments. We find this strategy 
to be over optirristic and impractical at this stage. The first 
priority is that the specific project, in this case th~4~ter 
supply, is adequately managed by the village. Only once this 
has been achieved, and an enthusiasm and confidence has been 
generated, might it be possible for a general village development 
committee or further sp~cial project committ,·;e to be established. 
Thus far there is little evidence th<>t general pl\rpos\~ cOTlnnittees 
have provided a sprin3bl)ard"oI furtll~r projects, and some 
evidr:nce to illustrate that t,le opposi te is the case. roor 
management of a water project reaults in disillusionme~t ~ith the 
committee and a reluctance to undertake further projects. 
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Therp are two further reasons why we fell that single purpose 
committees are more suitable for the management of the village 
water supplies program. Firstly, there is considerable confusion 
in villages as to the differing responsibilities of the various 
village committees that have been estahlished. This confusion is 
not helped by the reduplication of the name 'Village Development 
Committee' since the committees responsible for land allocation 
have the same name, nor by the vagueness of the functions of so 
broad b~sed a committee. On the other hand, a committee 
resp(l'lsible for a wate: supply has a clear function visible to both 
villagers ~nd committee members. This leads on to the second point 
I,Jhich is that manafjement of projects by separate wc.ter committees 
would tend to remove water from the mainstream of village dispute, 
as committees would see their function to lie primarily in matters 
related to the water supply rather than as guardians of public 
morality. 

(e) Source of Power: Legal Status or DeDa Support: 

L~ck of authority to enforce decisions is A problem faced by 
many village committees. They might support their cails for 
voluntary contributi~ns of labor and cash with appeals in the name 
of self-help, but they also require the power sanction to maintain 
credence. 

There are two clear options on this issue, botr. of which have 
sociological im)lications. The first option is that village 
committees haVe legal authority to levy subscriptions or labor 
when necessary. The advantage here is that the committee ~an 
legally enforce non-contributors to contribute. Yet there are 
s€ver~ disadvantages to this pro~osal. Firstly, such an enforce
ment cuts against the grain of self-help. If the committee did 
prosec 1:te non-contributors it \·lOuld undo much of the cOlmnunity 
development spirit which the DeDa's arE att~mpting to foster. 
~econdly, legal powers would be a potent weapon in the hands of a 
~il:age faction and would probably reinforce factionalism. 

The second option is that non-contributors are simply prevented 
from using the supply, and when the committee is not able to enforce 
this ruling, calls in the DeDa or one of his assistants to settle 
the matter. The advantage of this option lies in its sensitivity 
to the spirit and aims of community development and in its implicit 
management of vil~age disputes. If one faction takes cuntrol of 
the committee, then the other faction can opt out of the struggle 
and need neither contribute to the project nor receive the project 
benefits. In th~ short term, sinc2 it is likely that all villagers 
will want to benefit, and sc contributE in the 100g term, this 
raises the problem that aid donors and government may be paying 
ovel· qO percent of the total cost of the supply to which only a 
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limitpd number of villagers have access. We consequently recommend 
that the pprcpntage of contributors bp one of the project selection 
critpria. At least 60 percent of households need contribute before 
a village he considered for selprtion. Furthermore, in order to 
prrvrnt the water users from becoming an exclusive group, we 
recomp· ld that the village water committee be elected by all 
villagert" including both contr~hutors and non-contributors, although 
only cnntributclrs may stand for election. 

(D) The Management of 'Agglomerate' ~plies: 

The village is a clearly identifiable social unit in Lesotho. 
Basotho hold a close attachment to t~eir home villages and local 
chieftainship. The considerable amount of village rivalry, the 
competition between villages for gr~zing land, and in a more modern 
idiom, the spirited concern shown at inter village football matches, 
1S symptomatic of this attachment. In terms of vill&ge r. 'n.;,;~ment 
it is clear that the ideal situation would be one supply per village. 
In terms of cost, however, it appears that it may be necessary 
in many instances to have a single supply serve a number of villages. 
A compromise of this nature in a self-help program may also mea~ 
limited self-help benefits. The village management of agglomerate 
supplies poses great problems for village management, and it should be 
emphasized that agglomerate supplies should only be built where 
absolutely necessary and where there is excellent support from a 
district community development office. 

One basic principle should be kept in mind when planning 
agglomerate supplies. Reduce village interdependence as much as 
possible. This principle has relevance to techn;c~l design as well 
as manaf'~ent structure. Where possible, supply systems should 
follow the 'fan' pattern, whereby separate villages receive their 
water directly from storage. The alternative, the 'ribbon' 
pattern, which connects villages by reticulation, means that if a 
village cJoser to the storage tank does not caT~y out repairs 
promptly, all the further villages are affected. 

Two Types of Fan Reticulation Ribbon Reticulation 
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With respect to management structure, the system currently 
employed by the Ministry is that each village contains its own 
committf'f' which is responsiblf' for their own section of the supply. 
An alternate model would be that only one committee should be 
re~ponsible for each supply. Boch systems have advantages and 
disadvantages, but the current system minimises village inter
de~(>ndence and for that rehson i!-; the recommended form of manage
mf'nt. The disadvantages of having several committees per supply 
are that the full functioning of the whole supply depends upon a 
greater numher of people, and estahlishes who is responsible for 
maintenance and repairs of the source, storage and pipes in between 
villages may prove to be a problem. One committee per supply makes 
it clear who is responsible for the supply, but has the serious dis
adv~ntage of having the single committee spread throughout the 
villages concerned. Smooth functioning of the committee would 
require a good deal of communication between the members in 
different villages. There is also the problem that some villages 
might be better represented on the committee or have their supply 
better maintained than othe~s, ?~rticularly if their village 
contained the trained village water minder. For these reasons 
we recommend that, in theory, agglomerate supplies are managed 
in the manner currently employed by the Ministry, a committee per 
village with regular meetings of all committee members concerned. 

In practice however, different situations may require different 
solutions, and the DCDO should he close at hand and be able to 
alter the system if it does not appear to be suitable, or if the 
villagers :~efer an alternative. Regular visits to agglomerate 
supplies and meetings with the committees are essential. 

(b) Village Committee Procedures: 

Current policy is that this payment is accepted as 
a village contribution to the capital cost of the 
supply. Villagers often presume that they are 
matching government funds (or in reality donor funds) 
on a 50-50 basis. The real state of affairs was 
considerably different since it appears that o~ 
average villagers cash contribution only amounts to 
7 percent of the total cost of the average supply. 

Using suggestions from both prrvious studies which 
have commented on this Lssue, we recommend that the 
initidl payment be viewed in a different light. 
Firstly, following Feachem (1977 :Annex B), we recoil1IIlen1 
that the purpose of the initial contribution be taken 
as a measure of a village's eagerness to receive water 
and an indication of the potential for community 
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development in the village. [n order to offset the bias 
that a policy dependent on the size of the contribution 
might have against those households too poor to afford 
a higher payment. the contribution should be judged 
both on the amount contributed and the proportion of 
households contributing. It is accepted practice for 
committees to allow the destitute to pay a lower 
contribution. This would only apply to a few households. 

Secondly, following Metcalf a.1d Eddy U977:227) we recommend 
that rather than view the cash contribution as a 
contribution towards the capital costs, that it be seen as 
a contribution towards the maintenance of supplies. 

What we envisage happening is that the funds raised by the 
village committee be placed in a bank savings account in 
the village's name. The account should have at least two 
signatories, normally the treasurer and chairman of the 
committee, and should cover the costs of maintenance, 
minor repairs and the payment of the village water minder 
where villagers elect to do so. Maintenance is discussed 
1n Sections (v) and (vi) below. 

In our V1ew, use of the initial cash contribution in this 
manner holds out a number of advantages. Firstly, it has 
the advantage of clarity. It should assist in conveying 
the principle of self-help to villagers. Villagers chief 
area of responsibility and contribution to the supply 1S 
maintenance, and the DCDO f,~lOuld enSure that villages 
clearly understand the division of labor. Govern~ent 

will largely be responsible fOl· construction, and the 
villagers will largely be responsible for maintenance. 
Secondly, the system reinforces a basic principle of self
help; villagers should be able to exercise real control 
over their resonrces within a supportive environment. 
If the scheme is implemented in this manner, and supported 
by other measures to ensure solid maintenance policy, 
(viz. an appropriate technology, technical training for 
villagers, technical support to undertake those projects 
beyond the scope of the village water minder, and support 
from the district community development office) it both 
provides the training experience implicit in the aim3 of 
self-help, and yet does not ask too much of villagers 
in terms of payment or social organizati~n. Thirdly, 
the scheme makes sense in terms ot the 3tructural problems 
of the Lesotho economy. Villagers res~urces are directed 
at the recurrent costs of the project rather than at the 
initial capital costs. 
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We do not envisage any major problems in the implementation 
of thi~ ~chpme in the case of new applicants, but in the 
case of villages which have long since made their contributions 
the change of policy will hnvp to be explained very clearly. 
This implies further rp~ponsihilities for the district 
officp. Government will also huve to reimburse villages 
whose funds have not yet been transferred to village 
bank accounts. 

(iv) How much should Villagers Contribute? The average 
initial contributio~ at present is between Rl and 
R2 per household, though in the course of maintenance 
further contributions may be made. The Ministry has 
for some while lIeld R2 per household be the required 
initial contribution. How much villagers should 
pay for water can be comf,uted in a number of 
different ways: 

(A) As a flAt rate based on the total capital 
cost of all supplies. 

( B) As a flat rate based on the total maintenance 
cost of all supplies. 

(C) As a percentage of the capital costs of 
partuclar supplie&. 

(D) As a percentage of the maintenance costs 
of particular supplies. 

(E) As a percentage of average household income. 

(F) As an assessment of what villagers will pay 
fo:r: water. 

In the previous section we have argued that the village 
contribution should be c.onsidered part of the 
maintenance, as opposed to capital costs of the 
project, so we do not consider options (A) and (C). 
Th~ total maintenance cost of the 547 systems under 
C(lns iderat ion over a 7 year period has been 
estimated to be R175,000. Assuming 80 households 
per system, this ~'orks out at a total average 
maintenance cost of R16 per household over a 7 year 
period. In other words, if villages were to pay 
the totel maintenance cost of all systems on the 
basis of a flat rate (B) each household would have 
~o pay Rl6 for the first 5 years. 
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Computation according to option (D) overleaf is 
prpsentpd in Table D1 . 

TABLE D1 

SEVEN YEARS MAINTENANCE COSTS PER SYSTEM IN RANDS 

1 foy.tem 

--- . 

Total Maintenance Average Cost Number of 
Cost per System per Household Systems 
for 7 years in a Village Complete~ 

of 80 House- after 7 years 
holds 

1 580 7.25 

2 1~45 15.56 

3 825 10.31 

4 0 

5 2025 25.31 

6 1785 23.31 

7 2025 25.31 

Average TOTAL 

According to Table Dl the maintenance costs per system for 7 years 
range from an average of R7. 25 to R25.31 per household in a village 
of 80 households. The range of costs make it clear that, however 
desirable a policy, a flat rate would mean that average sized 
villages would over-collect by 100 percent if they received system 
1, snd under-collect by approximately 60 percent if they re' ived 
systems 5, 6 or 7. Smaller villages will under-collect fOJ ~ll 
systems except System 1. The three types of systems qhich tall 
above the average R16 contribution, systems 5, 6 and 7 refer only 
to more complex systems, 0r percent of the total number of 
systems to be implemented over the entire 7 year period. 

Metcalf and Eddy (1977:222-228) have pursued option (E) and have 
examined data on household income in Lesotho. They conclude that one 
percent of gross household income for low income households does 
not exceed R5 per household per year (R35 over a period of 7 yeard. 
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The same study also concludes that households will be willing to pay 
one percent of household income. a figure which for middle income 
households equalR approximately R30 ro R40 per year, "if effective 
programs of education, project impleme~tation and rate collection 
are established" (1977:227). Feachem et a1 (1977:B6-7) also 
examines what villagers will pay for water. From an examination 
of what villagers will and will not pay for water they conclude 
that "RS pf'r hous1'hold would not be an unreasonable sum to collect 
in future years" (1977:37). No time period is stated here, but 
clearly this figure is presumed to cover a period of between 3 
and 5 years since they further conclude that "without legislation, 
which would in any case be difficult to enforce, the collection 
from villagers of regular payments for village water supplies is not 
practical in Lesotho" (1977:B9) i.e. the one time payment of R5 
should cover a number of years. 

From all the foregoing we conclude the following: 

(1) Villagers should be asked to pay a reasonably high 
initial p!3yment for wat,\r (in their terms) since this 
provides one indicator of a village's eagerness for a 
project. This figure should, however, not be 
completely out of reach of the lowest income group. 
Til::. high iritial payment also solves the problem of 
the need for regular payments, which e.re clearly 
shown to be unsatisfactory in the Feachem report. 
R5 per household would mean an i~crease of over 200 
percent on the current initial contribution, and 
yet would fall within the grasp of low income households. 

(2) Vill'3gers should have control over their own funds 
and they should be used as a contribution towards the 
maintenance costs of supplies. The average maintenance 
cost for all supplies is R16 per household over a five 
year period. We recommend that, in general terms the 
percentage split between government and villagers be 
two-thirds gov<:!rl1ment to one third from villagers. 
The average household would then pay a little over R5 
and the government a subsidy of just under Rll per average 
household, per avaerage system, for the average 
population, over the course of the next 7 years. We 
envisage that this split will conform to that between 
minor maintenance, which should be under the control 
of a village water minder and funded from village funds, 
and major repairs which would be undertaken by the 
district technical officer and funded by government. 
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(3) Yet pricing per system IS also important given the range 
of maintenance costs. We recommend that villages receiving 
system 1 only he asked to contributi R2 per household per 
5 year period, since th~ir supplies will provide an 
inferior service to the other systems and will not come up 
to expectation~. This split roughly conforms to the one
third/two-thirds ratio. In th~ case of sy~tems 5, 6 and 7 
we recommend that these supplies (in the country in 7 
year~) h~ ~uilt tu serve large villagps. A popUlation pf 
]30 hOllsphold:s, for example, contrihuting R5 per household 
would he sufficient to cover one-third of the total 
maintenance costs of either systems 5, 6 or 7 for 7 years. 
Where it is not possible to construct supplies on this 
scale, we recommend that government provide a further 
subsidy and reduce the village contribution for the average 
population to 20 percent so maintaining the village 
contribution at R5 per household. We recomrl!end that 
government does not expect villagers to COl. tribute IT.oLe than 
R5 for 7 years of maintenance, and in part1, ~lar cas~s, 
where small sized villages require further ~ ,ntribution, 
government be prepared to cover the additional cost. 

(4) Almost all systems in the next 7 years will be implemented 
in villnges which i.ave already contributed small sums as a 
percentage of the initial capital cost of the supplies. In 
order to implement a viable maintenance policy, the govern
ment will have to cacry out the follm.ling: firstly, 
ensure that all village contributions are paid back into 
savings bank accounts in villages' names; secondly, the 
Dcno will have to meet with every committee and explain 
the new policy regarding maintenance; thirdly, once th~ 
government is absolute ly certain a village is go:.ng to 
receive a supply, the DCDO will have to call for the smaller 
initial contribution to be topped off by villagers to meet 
the new levels. These tasks will be extremely demanding 
on district office resources. 

(iv) The Labour Contribution. Villagers not only contribute 
cash towards the cost of supplies, but are also 
responsible for providing the labor required in 
implementation and maintenance. The provision of labor 
is in general the least problematic component of the 
self-help contribution. There is a strong tradition 
of communal labor in Sotho culture and, given the 
constraints of the migrant labor economy, the response 
has in the past generally been good. Furthermore, 
Feachem has shown (In7:B15-l9) that self-help labor 
is less costly than hired labor. For these reasons 
we recommend that the oelf-help labor contribution be 
maintained. The DCDO should be on hand to support 
the viIJ.age committee in dealing witn non-contributors 
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during implementation. One of the effects of the 
delay may well be to lead to a higher level of noo
contrihutors. Villagers who do not contribute 
labor should have to pay financial penalties if they 
wish to draw water at a later stage, whether or not 
they h~vp joined the initial cash contribution. 
The village water minder should be employed by 
government on a daily basis during the course of 
the implementation or wh~n carrying out major 
repairs. This will help p~ovide training and will 
provide additional remuneration for his/her efforts. 

(vi) Maintenance. Prior to 1976 there was no maintenance 
policy for village water supplies. Maintenance was 
entirely the responsibility of the villagers and they 
received little support from government. It has now 
been recognized that government should take over 
some responsibility for the maintenance and repair 
of village supplies. Procedures for maintenance are 
discussed under the organizational and technical 
sections of the PP. This section examines 
maintenance at the village level. 

In section (ii) and (iii) above we recommended that 
villagers initial cash payment become a contribution 
to cover the cost of village maintenance for a 5 
year period, whereupon a further payment will have to 
be forthcoming. The ptrcentage villages pay for 
maintenance as opposed to government's contribution 
(one-third to two-thirds) reflects villagers 
responsibility to carry out minor maintenance, 
while government is responsible for major repairs. 
The distinction between major and minor repairs 
will have to be established in particular cases 
by the district technical officer in conjunction 
with the nCDO. In general terms what we envisage 
is that the village be responsible for the r~place
ment of taps, fixing leaks and preventative 
maintenance such as greasing hand pumps etc., while 
the government is responsible for replacing tanks, 
rebuilding spr~ng captations, etc. 

In order to car~y out minor maintenance, villages 
will require the necssary technical expertise. 
The Ministry has accepted that one means of doing 
this is to train village water minders, or 
"barefott water mechanics", who will be responsible 
for the minor repairs in the village. The first 
group of 11 water minders have recently completed 
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their first course of instruction. We have been 
ahle to monitor the first course and have visited 
sfveral of the water minders in their villages. 
We strongly support the concept of water minders 
and feel that if the scheme is properly implemented 
it could greatly improve the level of village 
maintenance. Interviews with the first water minders 
revealed that the scheme has gr~at potential, but needs 
evaluation once the program is fully underway. 

(vii) Are Village Water Minders Acceptable? We do not 
envisage any cultural or social problems in the 
acceptability of water minders. The majority of 
the little maintenance that has been carried out has 
been done by villagers who have, by some means, 
learnt basic plumbing techniques. Such villagers have 
either offered their services voluntarily, or they 
have been paid some small remuneration for undertaking 
the job. The system envisaged simply formalizes what 
is already happening in many of the supplies that are 
being maintained. 

(viii) Who should the Water Minders be? The water minders 
should always be freely elected members of the village 
receiving the supply. They should be paid-up members 
of the village water association where applicable. 
The principle of free election is crucial to the 
succes~ of the scheme. The oeoo, who should attend 
the meeting to elect the committee and the water 
minder, should however point out the following guide
lines: firstly, water minders should be villagers 
who are likely to remain in the village for some time. 
For thia reason, water minders will in all likelihood 
either be women or older men. The latter have the 
possible advantage of experience working with pipes 
in the mines. Furthermore, in formal cultural terms 
men would be expected to carry out such work. On 
the other hand, women as the drawers of water, have 
the advantage that th~y know when the supply is not 
working adequately and have a direct interest in 
maintaining it. Secondly, before election, water 
minders should realize what they will be expected 
to do, and should have a potential skill for working 
with their hands, and be prrpared to liaise with the 
community, get their hands dirty, etc. The committee 
constitution should detail exact responsibilities (see 
Appendix 01). 
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ThpHe guidelines arp not heing followed at present. 
Of tIll' 11 part ic i pant H in thp fi rRt Cf'UrRP 2 wpr(' 
womp.n, J a young man in his thirties, and the rest 
were older men. The young man waR particularly 
impressive when interviewed but intends returning 
to the mines in the near future. Some members 
to/ere appointed by committees and only three or 
four were elected to attend by all the villagers; 
some already h~!d posts on the committee and some 
did not. One area that the interim evaluation 
would exarni~e is the problems in village choice of 
wate~ minden;. 

(ix) Should Village Water Minders be Paid? There are 
three alternatives: 

(A) Water minders should be paid by government. 

(B) Water mind~rs should be regularly paid by 
villagers. 

(C) Water minders should not receive regular 
pay,hut should receive a yearly stipend 
from the villagers. 

(D) Water minders, as members of a voluntary 
committee, should give of their services 
freely. 

The choice between these four options is a difficult 
one, and strong arguments can be put for and against 
all four. Both Metcalf and Eddy and Feachem et al 
discuss the question, each giving different 
recommendations. Metcalf and Eddy suggest 
" ... The position (of the village water minder) will 
be an important one, and the person adequately 
filling the position should be rewarded. It is 
suggested that the rate of compensation vary from 
Rl per month for simple systems, to as much as R5 
per month or possibly more for complex duties 
involving specific duties as fixed times. Funds 
for payment should be generated locally. If the 
water minder is not paid, she/he should not work 
and the villagers should be made aware of the 
fact that it is their system and their water supply 
which will suffer as a result" 0977:169-170). 
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Feachem et aI, by contrast, points out that "if 
the minrier were paid, villagers would certainly be 
unwilling to cnntrihutP labor free when it was 
required for maintenancp" (1977:C20). Furthermore, 
the difficulty with paympnt from the government 
is that the water mindeT would "not be answerable 
to the committee". The chief riifficulty with 
payment from the village is that regular payments 
are very rarely forthcoming from villagers. The 
~eport concludes that government should not be 
asked to pay any of the committee members but that 
"if committees have obtained additional funds and 
wish to use these as an added incentive for 
villagers services they should be free to do so" 
(l977:C21). 

Cl~arly the simplest solution in terms of ensuring 
th~t the supply is maintained is for the Lesotho 
Government to employ one village water minder per 
system (option (A)). If the minders were paid 
R5 per month on average, by year S of the program 
this would incur an additional recurrent cost of 
R32,820 for 547 systems. Even if it were possible 
for government to cover this l.::cur:o:-ent cost, which 
is additional to the other maintena~~p. costs, (see 
section m.~ of the pp) there remain some 
additional probrlms. Village water minders would 
not be responsiHe to village commi ttees; othe:.: 
committee members might also request payment; 
villagers might require payment for self-help 
labor on maintenance; would governmen~ cover the 
additional expense Jf training and paying 6 water 
minders in an agglomerate supply containing 6 
villages and 6 committees? (see section S(ii»; 
~nd ~ost importantly such government payment would 
fu~ther undermine the principle of self-help. If 
govtrnment were tv ~ay, villagers would regard the 
supp~y as wholly government's responsibility. 

In the face of these problems, we recommend that 
government only pay village water minders regularly 
for maintenance of diesel pumps aud .... illdmills. In 
these instances, villagers are generally quite unable 
to maintain the supply themselves as the supply 
requires considerable and regular maintenance, the 
lack of which could be very costly to governm~nt. 
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Turning to option (B). it is recommende.i that 
water min~ers are not paid by the month by 
villages. The constraints of the village economy 
and the general social milieu in_the villages 
is not conducive to regular cash collections. 
The Feachem report clearly shows that this is 
simply not a realietic policy in the long term 
given the unsettled standing of village committees, 
the disillusionment genera~2d by non-contribution, 
and the a~ount of support from the Ministry that 
such a polirv would require to be fully enforced. 

The real choice to be faced by the ~inistry is 
whether it should pu~sue option (C) or option (0) 
above, in order to have the water minder maintain 
spring captations.grav~ty feed syst~~s and hand 
pumps. Both options ~o~ld work or fail in 
differenL situati0ns. The major problem with 
option (0) is that it allows neither the same 
committee, nor the government, to have <lny control 
or aJsurance that the supplies will ~e maintained. 
Voluntarism may be sufficient motivati0n for short 
term projects, but in the loug term something more 
is required. It is interesting to note, howe~er, 
that none of the village water minders intervi,'we:d 
felt that they should be paid. The pride generated 
by their new status seemed to be sufficient, although 
it must be remembered that this view was recordei 
only a week after the completion of. the course. 
Accordingly it is recommended th'Jt only vil1ag,~ 
water minders receiving system 1, spring capt~tions, 
be expected to work wi thout any (orm of stip'~'ld. 
In this case, equipping the minder with tools, a 
wall-plaque certifying that he has finished the 
training course, employment by the government in 
the course of construction, the water minder's 
status on the committee, and support and encourage
ment Erom rhe OCOO should be sufficient encouragement 
for him/her to carry out the minimal maintenance that 
is required for upkeeping system 1. 

It IS recommended that it be suggested tJ villages 
receiving sysl~ms 2 and 3 trat the village water 
minder be given a yearly honcra:ium for his/her 
efforts. The ::l1!Jn should be in the. re?ion of R50 to 
R80 depending on the size of the supply and village. 
The average system with the average number of house
holds would pay ;! maximum of Rl per household per 

http:captations,grav.ty
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year to the committee treasurer. who would pay the 
water minder once a year. possibly at Christmas 
when the men are home. The political dangers 
incurred with any cash payment still apply in 
this option, but it has the advantage of not 
demanding regular payments; the stipend would 
not have to be mixed in with the other 
maintenance pcyment; it provides water minders 
witi; an incenlive. though one that is possibly 
not too great to warrant \'00 much inter-committee 
jealousy; and it enables the committee to 
sanction a w3ter minder'a ~oor performance. The 
size of the honorArium should be established 
before the water minder takes th~ job. 

The recommendations outlined here are suggested 
as rossible guidelines to the most appropriate 
course of action DCDO's might follow. DCDO's 
should put options (C) and (D) to villagers in 
particular cases in order to ascertain which is 
the preferred solution. Given the flexibility 
of this arraneement, the pilot nature of the 
early water minder training programs and 
theoretical stat~ of 0ur knowledge at the 
moment, it is recoITmenued that an interim 
evaluation ue carried out to determine whic~ of 
the approaches discusseJ abOve is the least 
prolematic, and what has been learnt from the 
experiment. The evqluation should be carried 
out by a social scientist, who would liaise 
with both the technical section and the 
DCDO's to establish what progress had been 
made once usfficient water minders had been 
trained by earlt 1980, by which time it should 
be possible to evaluate the success of the 
proposed guidelines. Although the DCDO's and 
the technical section i€sponsible for training 
the minders should th2~selves be monitoring 
their progress, it may be very useful to have 
an outside opinion on what has been achieved. 
A~pendix D2 presents a suggeste~ scope of work 
for the interim evaluator. 

(c) District Level Support: 

The most critical area in the management of self-help 
is the level of communication, nature of the support 
between the village committees and the district 
center. However, much effort is put into ~ self-help 
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program at higher l~v~ls. th~ program will not prove 
!H1ccf'ssful until p~oplp arp allowed to mak~ rE'al 
dpcisions within a supportivE' environm~nt. Through
out the recommendations we have alluded to the 
importance of district support. We present a list 
of the functions that we think th~t the district 
office has to undertake: 

- Training for the Village Water Minders: A week's 
course instructing water minders in the basics of 
maintenance, how and when to apply for technical 
help, how to purchase spare parts and how to orgnnize 
village labor if ne:ded. Courses would probably be 
run by the district technical staff at the regional 
or district maintenance centres. 

- Training for Chairman, Secretary and Treasurer: 
A two-day course of instruction on committee 
procedures should be given to villagers elected to 
fill each of these three roles. Each member should 
be instructed in the duties accorded to each position 
in the village constitution, The ~reasurer, for 
examplv, would receive instluction in simple account
ing procedures, the chairman instruction in how to 
chair meetings and liaise wIth both villagers and 
government, and the secretary in record-keeping. 
Copies of an agreed committee constitution should 
be given to each conuni ttee member. 

- Moral and Legal Support for Committees: The De DO 
or one of the ACDO's should supervise committee 
elections, be in contact with each committee at 
least twice a year to ~ort out any probl~ms that 

'have arisen, arrange for the training of new members, 
help to solve disputes and act as a source of sanction 
whe~e necessary. The district community development 
office should be able to react firmly and quickly 
to initiatives made by the committee, and even 
initiate suggestions where necessary+ Regular 
visits. and clear support for the committees 1S 
especially important in agglomerate supplies and 1n 
vill~ges which have been waiting for several years 
for their supplies to arr1ve. 

- Introduction of the New Maintenance Policy: It 1S 
likely that the new maintenance policy will have 
teaching problems when first introduced, and it 
falls to the district office to sort out the problems. 
Many villagers are not aware of the government's 
problems regarding construction and are understandably 
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concerned ab Jl their apparent loss of money and 
the great delay in implementation. The introduction 
of the new maintenance policy, particularly where 
this involves as~ing for further contributions, may 
require di~lomacy and understanding, and the district 
officers must ensure that villagers and committees 
clearly understand the implications of the new 
system, and the basis of the self-help policy. A 
further aspect to this policy is the initiation of 
the village water minder concept, particularly the 
person. The DCDO would be advised to visit the 
village at the time the minder is due to receive the 
payment to ensure that both the committee and the 
villagers are following the agreed code. 

At present the district offices are incapable of 
carrying out these duties for existing supplies, let 
alone increased supplies which should follow this 
project. The two greatest factors retarding the 
effectiveness of the district offices are: 

(A) shortage of manpower, particularly ACDO's/ 
SCDA's and CDA's; 

(B) Shortage of transport. 

(A) The Wilmot report has recommended the creation 
of 60 CDA's (Community Development Assistants) to 
improve the effective~ess of rural development at the 
d istric t level. l.fe reconune>nd the c1pproval of those 
I'osts and view their creation as essential for 
~uccessful self-help village water supply projects. 
tole also recommend that the number of ACDO's be 
increased to two per district. Tpe ACDO's should 
receive training in community work and be based at 
the district center. CDA's on the other hand require 
less training and should be based out in the villages. 
By early 1981 district offices should be staffed by at 
least 1 DCDO, 2 ACDO's and 4 CDA's. 

- (B) District offices are in chronic need of transport. 
Current policy is that DCDO's and their staff should use 
public transport, taxis or buses, or they may 
requisition transport from the technical section when 
it is available. The use of public transport is quite 
unsatisfactory, firstly because only the lowland 
districts have suitable public transport - there are no 
buses or taxis in Mokhotlong for example - and secondly 
because such public transport that does exist is erratic 
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and only operates on the main roads. RequiRitioning 
transport is equally unRatisfactory. An PRtimate for 
for the Mas~ru district, the district with more access 
to transport than any other district in the country, 
illustrates that the DCOn and her staff only receive 
transport 9 days a month on average. In 1976 it was 
estimated in Mokhotlong that the DCO was unable to 
make approximately 60 percent of his monthly meetings, 
largely as a result of having no transport whatsoever. 

Ideally each district should control a vehicle. Where 
it is not possible to use a 2-wheel drive vehicle, and we 
refer specifically to the mountain districtu, district 
offices should have a 4-wheel drive vehicle. It is 
recon~ended that government put the purchase of these 
vehicles at a high priority since the success of the 
whole communit~· :Jevelopment effort in the country 
depends to a large extent upon the contact between 
the district offices and the villagers. In addition 
to a vehicle per district for use primarily by the 
DCDO, the ACDO's and CDA's also require transport. 
In the mountain districts horses would be the best form 
of transport, while in the lowlands, ACDO's might use 
motorcycles \yhere appropriate, and the CDA's horses. 
It is essenticl that by 1981 each district office, 
staf:ed as above, be equipped with a vehicle and either 
6 horses, or 4 horses and two motorcycles. Livestock 
division might be asked to care tor the horses, or 
alternatively, a horse allowance could be paid to the 
CDA's. Where necessary the Ministry should assist 
CDA's to raise bank loans to purchase horses if the 
Ministry is averse to owning its uwn stock. 

Action on both these points (A) and (B) above are 
critical to the success of the village water supply 
program, and all community development activities 
in the country. Successive evaluations of community 
development in Lesotho have pointed to the disparity 
between what government is saying in committing them
selves to a policy of community development, and the 
administrative realities of the program (see for 
example the Burke report (1969»). The district 
offices are often hypassed in the decision making 
process (Ree Feachem (1977:D5), and their administrative 
and logistical support is consistently inferior to 
that extended to the technical sections of the 
Ministry cf Rural Development. The recommendations 
outliD2d above go a small way to help redress the 
balance between the technical and community 
develorment sections of the Ministry. 
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6. CONCLUSION AND SUMMARY OF PRINCIPLE RECOMMENDATIONS 

T~e implementation of vil~agp water supplieg fulfillg a felt 
need and there are no cultural constraints which impE'de the program. 
The success of the self-help program relies on effective village 
management. 

Sound village management depends on the following: 

(a) the USE' of a socially appropriate technology; 

(b) the formation of village level institutions suited 
to the task of village management of water supplies; 

(c) clarification of the procedures used by village 
committees; 

(d) an effective maintenance policy; 

(e) effective support and training for village committees 
from the district offices. 

To this end we have recommended the following: 

(i) The use of Gravity-Feed water systems and hand
pumps are the most socially appropriate technology 
availdble and should be used wherever possible. 
The number of 'agglomerate' supplies should be kept 
at an absolute minimum. Hhen constructed they shodld 
follow a pattern of 'fan reticulation' rather than 
'ribbon retlculation'. The Ministry should initiate 
and monitor three or four pilot projects in which 
communal washing facilities are attached to a water 
supply. 

(ii) Village committees ate the most appropriate institution 
for the management of supplies. Village committees 
~ust be freely elected bodies. They sh0uld be formed 
as single-purpose water committees witl10ut legal 
powers, but with powers of sanction to exclude non
contributors. Agglomerate supplies should be ma~age~ by 
a committee per vi11age. An interim evaluation should 
examine what progress has been made regarding the 
establishment and functioning of village committees. 

(iii) The Ministry should approve and ~ranslate into 
Sesotho guidelines for a committee constitution which 
should be issued to every committee. The district 
office should run training courses for members of 
committees. Village funds should be kept in a double 
signatory savings bank account. 
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(iv) The initial cash contribution which was forme~17 
viewed as a contribution to the capital costs of 
supplies, should becomp the villagers contributions 
towards minor maintenance. It should be placed in 
a bank account controlled by the village committee. 
Villagers should be required to pay slightly more 
for water, though the precise amount should vary 
according to the system implemented. Table D2 
summarizes the recommendation of how much 
villagers should pay. 

The creation of villa~e water minders is strongly 
endorsed. Water minders should be freely elected 
members of villages receiving supplies, although 
this would inevitably'mean older men and women. 
Water minders' servicing diesel pumps and windmills 
should be paid by ~uv2rnment, and minders maintaining 
gravity systems and han~~umps would most often 
receive a yearly stipend frc'm vi11ages. Minders 
maintaining spring captatione would not normally 
be paid. The choice as:.o precisely how water 
minders maintaining the latter two categories 
of technology might be remunerated for their service 
is a mat ter for vi 11ag'! committees under the 
supervision of the Dcro to decide. An interim 
evaluation should be undertaken by a sociologist 
to assess the soundness of the hypothesis on which 
this policy is based, and to advise on alterations 
in the procedures for t~aining and paying village 
water minders where necessary. Table D2 summarizes 
policy on the payment of village water minders. 
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TABLE D2 

Su}~ARY OF RECOMMENDATIONS ON ~~INTENANCE 
POLICY PER SYSTEM 

R~commended Maintenance I 
Payment Policy 

R2 per household per 80 
households = 1/3 of 
total average mainten
ance cost 

RS per household per 80 
households = 1/3 total 
average maintenance 
cost per system 

RS per household per 
130 households = 1/3 
of total average per 
system 

Recommended Village 
Water Minder (VWM) 
Policy 

No government pe.yment 
nor village stipend 

VWM receives stipend 
of RSO-80 from 
villagers 

VWM paid by government 
at R5 per month 

(v) Support from the Ministry's district offices is crucial 
to the success of the program. The key areas of support 
are in training village water minders and committee 
members, providing moral and legal support to 
committees, and implementing the new maintenance policy. 
The staff should have access to one vehicle and either 
six horses or four horses and two motorcycles per 
district. 
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A SUGGESTED CONSTITUTION FOR A WATER ;~~PPLY COMMITTEE 

The outline constitution below is intended primarily as a tool for 
DCDOls to employ on their instruction C0urses to show village water 
supply corr~ittees the broad content and intent of a constitution. 
Essentially, it spts out the duties and obligations of committee 
members and villagers, and defines ~he purpose for which the 
committee if, in existence. Nonetheless it can be used as the 
working basis on which a committee can tailor a constitution 
appropriate to iLs particular needs. 

In framing the draft constitution we bear in mind tp(~ recommendation 
that the committee responsible for managing the water supply should 
be responsible for that task exclusively. 

1. (he name of this Association is 

2. The a1m of the Association will be to make arrangements 

for the installation and maintenance of a water supply. 

If for any reason a supply cannot be built, the members 

may agree at a general meeting to support some other 
project. 

3. All households which live in the village or villages which 

are to benefit from the water supply must be members. 

4. The right of any member l~ draw from the supply will be 

determined by the following: 

(a) they should pay their full subscriptions, unless 

the committee is satisfied that they are destitute. 

(b) When the supply has been installed, or if major repair 

work has been carried out, the committee will agree on 

the number of days for which each member should have 

worked, Each member should then pay an amount set 

by the committee for any of these days when he did 

not work without good reason. 
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(c) Households newly moving to the village after the 

supply has been installed need only pay the 

sUbscription (a). 

5. General meetings of all members will be called by the chief 

at the request of the cowaittee or of at least six members, 

giving several days clear notice; the chief and committee 

must be told in writing who has called the meeting and for 

what reason. All resolutions of a general meeting must be 

passed by a majority of those pre~ent. Each adult present 

shall have one vote. 

6. Once a year a general meeting will elect a ccmmittee which 

will serve for one year and consist of a chairman, a water 

minder, a secretary, a treas~rer, a vice-chairman, an 

assistant water minder and an assistant secretary, who ~ill 

be elected one by one in that order. The old committee 

members shall show their successors how to carry out their 

duties, and help whenever necessary. Only fully paid-up 

members can be elected. 

7. At any time during his office, any committee member may be 

reuoved from office and replaced by a general meeting, if 

(a) he is prevented from work by illness or absence; 

(b) he fails to attend three consecutive committee 

meetings without good reason; 

(c) he res igns; 

(d) the members are not satisfi~d with him, and give 

good reason for his removal. 
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8. The committee will meet at least once every three months, 

when the appropriate committee members will report on the 

state of the association's funds, records and water supply. 

9. The committee members can call a committee meeting, but must 

give 7 (seven) days notice, except for urgent matters. 

All committee resolutions must be carried by a majority 

of those committee members present. Each comnl~ttee member 

present shall have one vote and half the committ~e will 

constitute a quorum. 

10. The chairman will have the following powers and duties: 

(a) to direct all committee meetings and any 

general meetings not attended by the chief; 

(b) to arrange for the member~ to help build or 

repair the sUFply as the committee may decide; 

(c) to prosecute anyone found wilfully damaging the 

water supply or interfering with the committee's 

work; 

(d) to pass on any requests of the committee to the 

chief; 

(e) to report to the district office any disagreements 

with the chief or the people which the committee 

are unable to resolve. 
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1", The water minder will have the following powers and duties: 

(a) to look after the tool kit and spares for the 

water supply; 

(b) to maintain the supply in good working order; 

(c) to carry out any necessary repairs if able to do so; 

(d) if not, to report the trouble to the De no and 

help them to repair the supply; 

(e) to report any cases of wilful damage Jf the 

supply to the committee. 

12. The secretary will have the following powers and duties: 

(a) to keep a book of all resolutions of the committee 

and of general meetings, which will be signed by 

the person running the meeting; 

(b) to keep all letters received and advise the 

committee when they arrive; 

(c) to write letters and sign them on behalf of the 

association; 

(d) to call committee meetings; 

(e) to keep a book of the names of members and record 

which have paid their subscriptions and gow many 

days they work when the supply is built or repaired. 

13. The treasurer will have the following powers and duties: 

(a) to keep all money received from the memhers, give them 

receipts for it, and take it to the bank; 
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(b) to keep receipts for any expenses incurred or money 

taken to the government, and the association's 

bank book; 

(c) to keep a record of the money received from each member 

and the date he received it, and of the total amount 

received and spent. 

14. Any of these committee members may delegate any of his powers 

to his assistant or, if necessary, to another ~ummittee member. 

15. The secretary and treasurer must show their records to any member 

who asks to see them. 

16. In time of drought, the committee may impose restrictions on 

water use, which they will announce at a general meeting. 

17. Changes and additions to this constitution can only be made by 

resolution of a general meeting. 



ANNEX VIID 

VILLAGE WATER SYSTEMS MAINTENANCE COSTS 

The following table analyzes the maintenance cost breakdown 
per system over the life of the project. In the Village Water Systems 
Cost Table A Sheet systems are listed 1 through 7 representing the various 
types (see Annex VIlA) and are shown to be either U.S. produced, other donor 
or existing. An adjustment is made on yearly totals to take into account 
anticipated increase in petrol and diesel costs and contingencies. 

Other tables were prepa. ~, but not included in this Annex, 
for analytical and background purposes showing annual maintenance costs. 
The tables use the person day requirements listed in Annex VII-E, standard 
GaL salary levels, and project materials amounts and values. 
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ANNEX VII F. 

MANAGEMENT AND INSTITUTIONAL ANALYSIS 

Person Day R€q~irements for Systems Installation 
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by Technology Type. 



A~['endix VII -I 
TABLE I: P~:RSON DAY REgUIREMENTS FOR SYSTEMS INSTALLATlUN BY ACTIVITY PHASE, POSITION CLASSIFICATION. 

ANI) TECIINOLOGY TYPE (') ) (7) 

Activity Phase and (I) Spring and (2-)----- (3) Rotary Low (4 ) Low Level Low Level (6) Percuss i( 
Persullnel Type II f Spring Gravity Percussion Bore- 2 Borehole 2 

Spring 
3 

Spring 
3 

Percussion Burehull 
Cla"sification Slstem Protection Reticulation hole Hand['um~ Handeum~ Windmill Diesel Borehole Winclm;11 3 Diesel 

I. Prel iminarl Ih:cUIlIl-
aissance CTn 2 2 2 2 2 2 2 2 ---- STO 2 2 2 2 2 2 2 2 

LJRV 2 2 2 2 2 2 2 2 
2. Sitin~ (llyro-
~~T- (;1'0 1 1 

STO 1 2 2 1 1 2 2 
II ltV 1 2 2 1 2 2 

J. IIrilling 5 CTU 1 1 2 2 
STU 3 2 5 5 

TO 5 2 5 5 
TAO 20 10 25 25 
LAB 80 40 1:10 80 
LJRV 12 5 15 15 

4. Strata Checking STO J 2 4 4 
(!!'ydr.0 4 DRV J 2 4 4 

'''- Testing (Illdro) CTO 1 1 1 I 
STO 8 J 6 6 

TO 6 1 6 6 
TAO 6 J 6 6 
LAB 16 6 16 16 
DRV J 2 J 3 

6. Survey-..!!.·s i gn CHI I 2 I 1 2 2 2 2 
STU .J 7 2 2 7 7 7 7 
LA" 1 J 1 1 J J 3 3 
LJRV I J 1 J J J J 

7. Constrllctioll CTO 2 12 2 2 12 12 20 20 
STO 12 2 2 12 12 20 20 

TO 2 40 2 2 40 40 70 70 
TAll 30 120 10 20 120 120 200 200 
LA" 30 120 10 20 120 120 200 200 
)jRV 5 JO J 5 30 30 40 40 

8. Construct i,lll CTCI 1 1 1 1 1 2 2 
~,iu c :t t i;:;-;} STU 1 2 2 

lu 1 4 1 1 4 4 7 7 
lAO 3 12 1 1 12 12 20 20 
I.AIl 3 12 1 1 12 12 20 20 
DIW I 3 1 1 3 3 4 4 

-;. Set: following page for NOTES 



VII-E 
TABLE 1 
NOTES 

NOTES: 1. Requirement estimates by professional engineering staff, 
Village Water Supply Section, Ministry-of Rural Development. 
Estimates are limited to the eight major activities of a 
system's install~tion. 

2. System type 3 demonstrates 2 technologies of drilling, and 
the comparative person day requirements. The average rotary 
system workload is 4 holes drilled, with 3 being successful. 

3. System types 4 and 5 are estimated to have the same person 
days as system 2, the spring gravity reticulation system. 
However, it should be noted that the emplacement of the diesel 
or windmill is not included in these estimates. It is planned 
to have these done on contract. It is estimated that 20 
person days are required for a contract specialist to place a 
diesel pump; 30 days for a windmill pump system. 

4. Testing of rotary drill boreholes requires one day for each of 
3 in an average size village of 400 persons. 

5. Percussion drilling person day estimates are based on a 40 
meter hole, taking about which is conservative. Travel and 
shifting of drilling rigs are included in the estimates. 

KEY TO ABBREVIATIONS: 

1. eTa = Chief Technical Officer - A.LD. 
2. 5TO = Senior Technical Officer - GOL 
3. DRV = Driver - GOL 
4. TO = Technical Officer - GOL 
5. TAO ::;: Technical Assistance Officer - GOL 
6. LAB ::;: Laborer - GOL 



~dix VII -E 

Table II: Derivation of Person Years and Unit Personnel Costs 

for System Installations 

Part I 

Derivation Method 

Based on Appendix Table I person day calculations, a table was 
constructed as follows: 

(1) (2) (3) (4) (5) (6) (7) (8) 
Work Employ Employ Months No.of Av.Cost 
Time Time Time in PYs Per 

?ystem positions PMs Factor PMs Year --- Reg'd PY 
Spring Gravity CTa .77 x 1,2322= .95 . 12 = .0792 x 4968 = '7" 

(9) 
1979/80 
Cost per 
System 

393 

A large table as above was constructed for each system and every position 
in order to derive detailed pe~:sonnel nl!mbers and unit personnel costs. It 1S 
not reproduced here because of its scale, but is available in the project 
files. 

The major element requ1r1ng explanation concerns columns 3, 4 and 5. 
Work time reflects actual installation work days, converted to Person 
Months from Table I. The work time does not include provision for 
annual leave, average delay times, sick leave, holidays, training time, 
and so on. A background analysis of productive work days revealed that 
laborers actually worked only 57% of the available workdays; while all 
other staff worked 77% of available work days. Therefore, to derive 
accurate personnel costs, it became essential to calculate in the full 
employment time and the associated costs. The conversion factors were 
1.464 for all laborers, and 1.2322 for all other staff. 

The re,ults of this methodology are shown in the Part 2 sunnnary 
table which follows. These costs have been utilized in the economic and 
financial analyses to arrive at full unit costs per system in&tallation. 

Part 2 

Sunnnary of Person Years and Unit Personnel Costs for Systems Installations 
1979/80. 

?ystpm 

Spring Protection 
Spring Gravity 
Borehole-Handpump 
Low level Spring Diesel 
Borehole Diesel 

1919/80 
Unit Personnel Costs per Inst. 

$1,657 
2,894 
1,088 
3,538 
6,322 

Total 
PYs All Positions 

.58 
1. 92 

.825 
1.93 
4.02 



I\fT01dix t"LI-E TJ\lJLE Ills CiJlculaJiOi-Lo_L!£roon \'ea_~~hqlq!!-UQLs~tgm-,-).ffi'1!~l1qJJ~!!, 

~J~E!!L~lQgf-1:YJ!L~!~L~JJ.j~...l.~t~'-5r!..i (i~ilU~! 

SyRtan S(>rlng with low 1r.vr.1 
~ear T)'p'! Spring cravUy fIo[T'ho I,. Spring A.n ('h,,) I f! 

+~itlm .rr.9_t~1m BaU.mlt;tt..!Qn L~...!~ _Qi~l P.1..e~L 'JYJ-iltlL 
em 1980 .3) .95 .55 0 0 1.8] 

1981 .)3 J.1'" J .02 0 .J.., 3.1.1 
1982 .33 1.14 1.02 .]4 .2R 3.61 
J9RJ .33 1.1'" 1.02 .2'" .28 1.61 
1984 • 33 1.1'" J .02 .2.., .28 3.61 

sro 1980 .28 J.28 .91 0 0 1.011 t~!-~~: /1.11 f hJlII C'r; ;n (> rr •• " 
198J .2e 2.35 J .68 0 . I.., .., . ..,'; I'rnJert. f\-rk"nllftK1 F"t 1", 
1982 .29 2.35 ).68 .32 .28 4.9J C .. lcul ,,' ton nf "'n:nr • ..,,., .. , ~ 
1983 .28 2.35 I. (.11 .32 .20 "'.91 ",tel ,w.it "'( f;(lII1K'1 l""f)~:' !"l for 

19R'" .28 2.3'1 1.60 .32 .2R "'.91 ;'Yl"t (1n Tn:;t;,ll .. , jnnr;. 

TO J980 .11 2.46 .36 0 0 2.'l9 t<,.,y Tn I'" II ,..v I .. , tu m 

J981 .J1 "'.""1 .66 0 .J-1 0:;.40 
J982 .11 4.51 .66 .62 .211 (,.2'" CI'rChl~f TN""lw.te;,1 orrlC""f'r-·/l.1/) 
198) .11 4.51 .66 .62 .7R (;.24 S'IH-;of'I.Jur Tf'("-I •• \c;, I or r lef'r -0·" 
J984 .11 4.51 .66 .62 .2R fi.24 llr'l""dl1tcnJ (Jrr II""!'I - (111. 

TIO 1990 1.05 1.39 .91 0 0 10.1'; 1'NrTf'I~lw.lr;,1 1\:::; I r;' OlfIn> orr.n If 
1981 1.85 lJ.~·, J.68 0 I.J1 IR.24 1,N1." 1 ... IJ()rC'r - lJ JI. 

J982 J .85 1].54 1.68 ).R5 2.3'" 21.26 [IN = DdVf'r - 011, 

1983 1.85 13.54 1.6R J .85 2.34 2J .26 
1984 1.85 13.54 J .fiR J .n5 2.14 21.16 

1980 2.15 8.8J "'.n8 0 0 I';.n.., 
1981 2.15 16.15 8.0R 0 I. ·'4 2".92 
1982 2.15 16.15 11.80 2.20 3.41 17.R'1 
198) 2.15 16. J5 8.BO 2.20 3.47 32.nS 
1984 2.15 16. J5 O.BO 2.20 3.011 32.85 

mv 1980 .51 2.18 1.22 0 0 3.9J 
J98J .51 4.00 2.2'" 0 .34 1.09 
1902 .51 4.00 2.24 .'15 .6R 1.90 

1983 .51 4.00 2.2'" .55 .68 1.98 
1984 .51 4.00 2.24 .55 • fin 7.'JR 



'T'ahle IV: Summarv of Personnel Numbers Reguireo, 19AO-19B4 

ANNEX VII-E 

80 Al 82 83 84 

C1'O 2 4 4 4 4 

S1'O 2 5 5 5 5 

1'0 1 6 7 7 7 

'T' ! .. () 10 19 22 22 22 

LAB 16 27 33 33 33 

1)RV 4 7 B 8 8 

37 70 79 79 79 I 
========t:===========:~=========_,,========== -============1=========== 



Appendix V1.I. .-_E. 

T_qbl~ V: .. CqlC\.!l.a.t.t9It Of .p~I'son_.Xear RggyLrements for Systems Mqintenan~ 

Part~ - New Systems 

System Type 1 _2_ 3 4 2._ _6_ ...L ~ Total 

No. of New Systens over 5 yrs. 15 lOG 85 3 7 15 225 
No. of Systans per year 2 14 12 .42 1 2 31 
BrcaJ:da.vn Frequency 20% 20% 100% 100% 100% 100% 100% 100% 
No. Breakdowns Per l'ear 1 3 12 1 1 2 20 
Person Days Per Breakdown 
No. Hcpair System-No. Req'd. 2 4 2 5 5 5 5 5 
Total Days Req' d Per l'r. for 1 

Maintenance of New Systens I:) 12 24 5 5 10 
No. of Persens en Maint. Crew. 3 3 3 3 3 3 
Total No. Person Days Req'd 24 36 72 15 15 30 192 

Notes: 1. Systan Type 1 is a spring protection system caTI];X)sed of 4 spring protection 
Wlits, each of which serves 'In average 100 persons. When one system 
breaks down, it therefore req'lires four tines the person days shown. 

2. SystEm Type 8 is the designation for the diesel replacanents to be carried 
out. It is not a system in terms of installations made; but it is a 
system when maintenance acco\ll1ting needs to be dcne. 

Part II - Existing Systems 

System Type 1 2 -L_ 4 ~ __ 5 __ 6_ ~ ~ Total 

No. of Existing Systems 
No. of PerccrJt Breakdowns Per Yr. 
No. of Breakdowns 
Person Days Per Breakdown 
No. Repair System-No. Req'd 
Total Days Rcq'd Per Yr for 

Maintenance of Old Systems 
No. of Persons on Main. Crew 
TotQl No. of Person Days Req'd. 

258 
50% 

129 

4 

516 
3 

1548 

45 12 315 
150% 100% 

67 12 208 

5 5 

335 60 
3 3 

1005 180 2733 

Part III - Combined Totals for New and Existing Systems 

Totla Person Days Required for Maintenance in Average Year 2733 + 192 = 2925 

Total No. of Person Days Available 
10 TAOs x 211 PDs ~r annum = 2110 
20 LABs x 181 PDs ~r annum = 3620 

Total 5730 5830 

Maintenance Days required + Total Maintenance Days Available = 51% of ];X)tential 
Capacity for Maintcnar to be utilized in Average Year. 

49% of Maintenance Time to be utiliz~d in Equipment Repair and Construction 
Activities in Each District. 



AAnc'X VTI-E 

Table VI: WorY.. Day Canputations for Technical Vh'SS Staff 

Days in 'Year 
Weekends 
Employment 
Days 

l..nnual Vacation 
National Holidays 
Sick Leave 

365 
- 104 

= 261 

other 
Employees 

15 
10 

5 
3 In-Service Training 

Maintenance and Repair Down 
Major Brcakdowns Down Tbne 
[lad Weather 

Time 5 

Miscellaneous 
Time Spent in c:btaining Wage 

Payments 

5 
4 
3 

T~ lost in delayed coordination 
of Self Help CCll1T1llI1ity Labor 
Contributions ±.....=-. 

TOTAL-Non Work Days 49 

fJnployment Days Minus Non-Workdays= 

Total Work Days Available Per 'Year ill 

Laborers 
15 
10 

5 
3 
5 
5 
4 
3 

19 

.tiL 

79 

Table VII: Productive Capacity Analysis for VWSS Staff 

If onc takes the work days available and multiplies them by the number of 
construction and survey personnel presently available, the following 
rC1-)ults: 

Work Days Per annum 

Nurnl.Jcrs of Personnel Available 

ether 
]hJployees 

33 

6,963 

Laborers 

181 

3 

543=Total Work Days 
Available 

If thc total available work days figure is then taken and divided by the 

nurrbcr of work days needed to construct one average sized gravity water 

supply system (the rrost connon system), the result is as follows: 

7,506 +390 = ~ Maximum N~ber of Gravity Syste~s 
Possible To Construct 



Annex VILE 

Table VIII: Schedule of System Installations, 1980-1986 

by System Type 

System Types 1980 1981 1982 1983 1984 1985 1986 Totals 

1. Spring Protection 2 2 2 2 2 2 3 15 

2. Spring Gravity Fed (Reconstructed) 5R lOR 13R 15R 12R 13R 68R 
(New) 12N 12N l2N 8N 32N 

3. Borehole Handpump (by Rotary Rig) 13 18 18 18 18 85 

4. WW level Spring with Windmill 

5. Lew level Spri.1g with Diesel 1 1 1 3 

6. Borehole with Windmill 

7. Borehole with Diesel - - 1 _2_ 2 2 _7_ -- --
New & Reconstructed Units-Total 2 20 30 38 46 47 27 210 

8. Diesel System Replacement Units 1 _2_ 2 2 2 _3_ 3 15 
With Replacements - Total 3 .-lL 32 40 48 50 30 225 



ANNEX VIII 

STATUTORY CHECKLIST 

6C(1) - Country Checklist 

Listed below are, first, statutory cLiteria applicable generally to 
FAA funds, and then criteria applicable to individual fund sources: 
Development Assistanc~ 

A. General Criteria for Country 

1. FAA Sec. 116. Can it be demonstrated 
thr.t contemplated assistance will uirectly 
benefit the needy? If not, has the Depart
ment of State determined that this govern
ment has engaged in a consistent pattern 
of gross violations of internationally 
recognized human rights? 

2, FAA Sec. 481. Has it been determined 
that the government of the recipient 
country has failed to take adequate steps 
to prevent narcotics, drugs and other 
controlled substanc~s (as defined by 
the Comprehensive Drug Abuse Prevention 
and Control Act of 1970) produced or 
processed, in whole or part, in such 
country, or transported through such 
country, from being sold illegally with
in the jurisdiction of such country 
to U.S. Government personnel or their 
dependents, or from entering the U.S. 
unlawfully? 

3. FAA Sec. 620(b). If assistance is 
to a government, has the Secretary of 
State determined that it is not con
trolled by the international Communist 
movement? 

a) The project is designed 
to help ru..::al poor meet their 
basic human needs. 

b) No such determination has 
been made. 

No such determination has been 
made. 

Yes. 

4. FAA Sec. 620(c). If assistance is No. 
to a government, is the government 
liable as debtor or unconditional 
guarantor on any debt to a U.S. 
citizen for goods or services furnished 
or ordered where (a) such citizen has 
exhausted available legal remedies and 
(b) debt is not denied or contbsted by 
such government? 



5. FAA Sec. 620(e) (1). If assistance is 
to a government, has it (including govern
ment agencies or subdividions) taken any 
action which has the effect of nationalizing, 
expropriating, or otherwise seizing owner
ship or control of property of u.S. 
citizens or entities beneficially owned by 
them without taking steps to discharge its 
obligations towards such citizens or 
entities? 

6. FAA Sec. 620(f); App. Sec. 108. 
Is recipient country a Communist country? 
Will assistance be provided to the Demo
cratic Republic of Vietnam (North viet
nam), South Vietnam, Cambodia or Laos? 

7. FAA Sec. 620(i). Is recipient 
country in any way involved in (a) 
subversion of, or military aggression 
I~ainst, the United States or any 
country receiving U.S. assistance or 
(b) the planning of such subversion 
or aggression? 

8. FAA Sec. 620(j). Has the country 
permitted, or failed to take adequate 
measures to prevent, the damage or 
destruction, by mob action, of U.S. 
property? 

9. FAA Sec. 620(1). If the country 
has failed to institute the investment 
guaranty program for the specific risks 
of expropriation, inconvertibility or 
confiscation, has the AID Administrator 
within the past year considered denying 
assistance to such government for this 
reason? 

10. FAA Sec. 620(0); Fishermen's 
Protective Act, Sec. 5. If country has 
seized, or imposed any penalty or 
sanction against, any U.S. fishing 
activities in ir.ternational waters, 
a. has any deduct'ion required by 
Fishermen's Prote,-:tive Act been 
made? 
b. pas complete denial of assistance 
been c(nsidered by AID Administrator? 

VIII-2 

No. 

No. 

No. 

security and protection 
measures appear to be adequate 
and reasonable. 

No such denial has been 
considered. 

No such actions. 



11. FAA Sec. 620(q); App. Sec. 504. 
a) Is the government of the reci~ient 
country in default on interest or 
principal of any AID loan to the 
country? 
b) Is country in default exceeding 
one year on interest or principal 
on u.s. loan under prog~am for which 
App. Act appropriates funds, unless 
debt was earlier disputed, or 
appropriate steps taken to cure 
default? 

12. FAA Sec. 620(s). What percentage 
of country budget is for military 
expenditures? How much of foreign 
exchange resources spent on military 
equipment? How much spent for the 
purchase of sophisticated weapons 
systems? (Consideration of these points 
is to be coordinated with the Bureau for 
Program and Policy Coordination, Regional 
Coordinators and Military Assistance 
Staff (PPC/RC». 

13. FAA Sec. 620 (t). Has tf,e country 
severed diplomatic relations with the 
united States? If so, have they been 
resumed and have new bilateral assistance 
agreements been negotiated and entered 
into since such resumption? 

14. FAA Sec. 620(u). What is the paymen~ 
stallS of the country's U.N. obligations? 
If the country is in arrears, were such 
arrearages taken into account by the AID 
Administrator in determining the c~rrent 
AID Operational Year Budget? 

15. FAA Sec. 620(A). Has the country 
granted sanctuary from prosecution to 
any individual or group which has com
mitted an act of international terrorism? 

16. FAA Sec. 666. Does the country 
object, on basis of race, religion, 
national origin or sex to the presence 
of any officer or employee of the u.S. 
there to carry out economic development 
program under the FAA? 

VIII-3 

No. 

No. 

Until 1977 Lesotho had no 
army, only a police force. 
In 1977 a small army was just 
being organized. For 1978, 
police and internal security 
expenditures represented 3.87% 
of GOL budget expenditures or 
of GOP. Less than l% of foreig 
exchange resources ar~ spent on 
military equipment. No money 
has been spent on sophisticated 
weapons systems. 

No, not applicable. 

~here is no indication of any 
arrears. 

We have no knowledge of any 
such actic-n. 

No. 



VIII -4 

17. FAA Sec. 669/670. Has the country 
delivered or received nuclear reprocess
ing or enrichment equipment, materials or 
technology, without specified arrangements 
or safeguards, etc.? Has it detonated a 
nuclear devi~e after August 3, 1977, al
though not a "nuclear-weapon state" under 
the nonproliferation treaty? 

We have no knmdedge of any 
such delivery or receipt, 
or any such detonations. 

18. FAA Sec. 901. Has the country denied 
its citizens the right or opportunity to 
emigrate? 

B. Funding Criteria for Country 

1. Development Assistance Country Criteria 

We are not aware of any case. 

a. FAA Sec. 102(c),(d). Have criteria been Yes. 
established, and taken into account, to 
assess commitment and progress of country 
in effectively jnvolving the poor in develop
ment, on such indexes as: (1) small-farm 
labor intensive agriculture, (2) reduce 
infant mortality, (3) population growth, 
(4) equality of income distribution, and 
(5) unemployment. 

u. FAA Sec. 104(d) (1). If appropriate, is N/A 
this development (including Sahel) actively 
designed to build motivation for smaller 
families in programs such as education in 
and out of school, nutrition, diseas 
control, maternal and child health services, 
agricultural production, rural development, 
and assistance to urban poor? 

c. FAA Sec. 201(b) (5), (7) !i. (8); Sec. 
208; 211(a) (4), (7). Describe extent to 
which country is: 

(1) Making appropriate efforts to increase 
food production and improve means for food 
storage and distribution. 

Substantial efforts in these 
areas are described in Report to 
Congress on Development Needs and 
Opportunities for Cooperation in 
Southern Africa, March 1979, and 
the FY 1981 Annual Budget Sub
mission. 



(2) Creating a favorable climate for 
foreign and domestic private enterprise 
and investment. 

(3) Increasing the public's role in the 
developmental process. 

(4) (a) Allocating available budgetary 
resources to development. 

(b) Diverting such resources for 
unnecessary military expenditure and 
inten'ention in affdirs of other free 
and independent nations. 

(5) Making economic, 30cial, and political 
reforms such as tax collection improvements 
and ch:mges in land tenure arrangements, 
and making progress toward respect for the 
rule of len" freedom of expression and 
the press, and recognizing the importance 
of individual freedm:l, initiative, and 
private enterprise. 

(6) Otherwise responding to the vltal 
economic, political, and soclal concerns 
of its ~eople, and demonstrating a clear 
determination to take effective self
help measures. 

d. FAA Sec. 201 (b), 211 (a) • I£· the 
country among the 20 countries in which 
development assistance loans may be 
made in this fiscal year, or among the 
40 in which development assistance 
grant-s (other than for self-help 
projects) may be made? 

VIII-S 

The LeSOt;10 National Development 
Corporati:m, with the personal 
attentic .. '.Jf the Prime Minister f 
and other organizations are ex
tremely i,ictive in promoting 
foreign and domestic private in
vestment. The government and 
USAI~/T,f,sotho are designing a 
project to further promote in
ternal private investment. 

The country encourages community 
development efforts such as this 
one with local inputs and control. 

See Appendix A to this Annex. 

We have no indication of ~uch 
diversions or interventions. 

See again March 1979 Report to 
Congress. 

See again 1979 Report to Congress. 

Yes. 



VIII-6 

e. FAA Sec. 115. will country be No. 
furnished, in same fiscal year, either 
Becurity supporting assistance, or Middle 
East peace funds? If ~o, has Congres~ 
specifically authorized such use of 
funds, or is assistance for population 
programs, humanitarian aid through inter
national organizations, or regional 
programs; 

6C(2) - Project Checklist 

Listed below are, first, statutory criteria applicable generally to 
projects with FAA funds, and then project criteria applicable to 
individual fund sources: Development Assistance (with a sub-category 
for criteria applicable only to loans): and Security Supporting 
Assistance funds. 

A. Gene:-al Cri teria for Project 

1. App. Unnumbered; FAA Sec. 653(b); 
Sec. 671-
(a) Describe how Committees on 
Appropri~tions of Senate and House 
have been or will be notified concerning 
the project; 

(b) Is assistance within (Operational 
Year Budget) country or international 
organization allocation reported to 
Congress (or not more than $1 million 
over that figure plus 10%)? 

2. FAA Sec. 6ll(a) (1). Prior to obli
gation in excess of $100,000, will there 
be (a) engineering, financial and other 
~ans necessary to carry out the assistance 
and (b) a reasonabl~ firm estimate of the 
cost to the U.S. of the assistanc~? 

3. FAA Sec. 6ll(a) (2). If further 
legislative action is required I"ithin 
recipient country, what is bas1s for 
reasonable expectation that such action 
will be completed in time to permit 
orderly accomplishment of purpose of 
the assistance? 

This project was included in 
the FY 1979 Congressional 
Presentadon on page 188. 

No. Appropriate notifications 
will be made prior to pl'oject 
authorization and allotment of 
funds. 

(a) Yes. Upon satisfaction of 
relevant conditions precedent. 

(b) Yel;. 

The GOL Executive Branch will 
have :0 establish additional 
positions for the Village Water 
Supply Section and include 
project funding in the GOL 
budget. These are administrative 
actions which require no specific 
legislative actions. 



4. FAA Sec. 611(b); App. Sec. 101. 
If for water or water-related land 
resource construction, has project met 
the standards and criteria as per 
Memorandum of the President dated 
Sept. 5, 1973 (replaced Memorandum of 
May 15, 1962; see Fed. Register, 
Vol. 38, No. 174, Part III, Sept. 
10, 1973)? 

5. FAA Sec. 611(e). If project is 
capital assistance (e.g., construction), 
and all U.S. assistance for it will 
exceed $1 million, has Mission Director 
certified the country's capability 
effectively to maintain and utilize the 
project? 

6. FAA Sec. 209, 619. Is project 
susceptible of execution as part of a 
regional or multilateral project? If 
so why is project not so executed? 
Information and conclusion whether 
assistance will encourage regional 
development programs. If assistance is 
for newly independent country, is it 
furnished through multileteral organi
zations or plans to the waximum 
extent appropriate? 

7. FAA Sec. 601(a); (and Sec. 201(f) 
for development loans). Information 
and conclusions whether project will 
encourage efforts of the country to: 
(a) increase the flow of international 
trade; 
(b) foster private initiative and 
competition; 
(c) encourage development and use of 
cooperatives, credit unions, and 
savings and loan assoc~ations; 
(d) discourage monopolistic 
practices. 
(e) improve tec~ical efficiency 
of industry, agriculture and 
commerce; and 
(f) strengthen free labor unions. 

VIII-7 

This is not a water or water
related land resource 
construction project. 

Yes. 

No. 

The project is designed to im
prove the productivity and 
living standards of Le30tho's 
rural poor. 
N/A 

N/A 

N/A 

N/A 

N/A 



8. FAA Sec. 60l(b). Information and 
conclusion on how project will encourage 
LJ. S. private trade and investment abroad 
and encourage private u.S. participation 
in foreign assistance programs (including 
use of private trade channels and the 
services of u.S. private enterprise). 

9. FAA Sec. 6l2(b) i Sec. 636(h). 
Describe steps taken to assure that, to 
the maximum extent possible, the country 
l~ contributing local currencies to 
meet the cost of contractual and other 
services, and for~ign currencies owned 
by the u.S. are utilized to meet the 
cost of contractual and other services. 

10. FAA Sec. 6l2(d). Does the U.S. 
own excess foreign currency and, if 
so, what arrangements have been made 
for it.s release? 

VIII-8 

The project will fund U.S. 
source technical assistance, 
u.S. university training and 
substantial amounts of u.S. 
comroodities. 

GOL will contribute approximately 
14% of the project costs. This 
is considered reasonable and 
generous in view of Lesotho's 
international political climate, 
;.ts status on the UN's list of 
"least deve_opad countries," 
and its limitrad fin3.ncial re
source. 

Not an excess foreign currency 
country. 



ANNF.X IX 

Section 611 (e) Certiflcation 

Lesotho Rural Water Supply Project 

I, nyron Rahl, ".ctinq ~1ission T)irector of USAJT)/Lesotho, 
havinq tayen into account, among other things, the maintenace 
and utilization of projects in Lesotho previously financed or 
a::;sistec'l hy the United 'states, commitments of the project to 
financ~ maintenanre on a decending scale during the life of 
thp project, commitments of the Government of Lesotho to absorb 
thos~ maintenance costs into its recurring budget in order to 
provide total maintenance of systems financec. under this project 
at end of project, the likelihood of other donor support towards 
maintena~ce of water svstems and the present developinq capacity 
for system maintenance, do herehy certify that in my judgment 
th ..... r,overnment of T,esotho T.vill 'bave and emplov hoth the financial 
Qnd human resources necpssary to maintain and utilize effectively 
~~A canital assistance to he exten~ed under the nroject. 

Mission Director, USAID/Lesotho 

nate: 



l ': 11'1 At, F::\'.'H ]JW~."'IL\ TAL EXA "1J 1'\ AT 10:\ 

Projl'ct. Location: LESOTHO 

Jlro,iBct Titlo: I~sotho Rural Water Supply 

(6)2-0088) 

AID Jo'lIJ1din,C:: 

F Y 1 979 $1.621, 000 

life of Project $12,142,100 

lEE Preplll"ed by: John 

Revised by: Alfred Harding, 
l.i'seU en dr:Jlt by 

I'i el "me i • r. Pi0;Z~:Y 
LJ il t e : /! (J J / ,0 ----

AFR/DRISA Date:--:..:7 /~9;.:./~7.;;.9 __ _ 

!-Ietcalf & Edu" 'rnf.('r:lLltioJ1;1! . . 
~o S~nnjford Strrrt 
no~ j 011, !'la~sC\chllsp11 s O:..!11'1 

":n\"irnlllll(,lltal Ac1 ion I/pcfllllmrlldf'd: 

Nc'g:lt iv(> [)(>tprmillat jU11 

CnllCllrrPl.c e: 

" ' 



.. 
J\l TL\L E\,\,IHU~!-IF\ r:\L EXA.l,lIXAT10!\ 

I ESOlHO nl·HAI. \\'A1TH SUPPL r 

1. Exalllinat ion uf' !\u1.U)'C, Scupe, and Nagniturie of 

Ell \"j J"onmC'n ta I Impac t ~ 

,\. /If'~crjj)tioll or Projf!ct 

Tilt' !,urjJos". 0" thi.s nll'al ,,'ater supply project 

is to develop thp jnstitutional capabi:!.ity of the 

(ioY(>rnllJent uf' J.r>~otho'!'; .(iOL) Vjlla~e h'ater Supply Section 

(VWS) to desi 9n I construct LJlld maintain Yilla~e \~ater supply 

systems. 

The project "'jll 

COli trj I,u t t· t\n\'C'lrds acll i (>\'j JI,\! it I'Toader snctor .~oa) of 

illlj11·O\'jll.t.:· tllp lIenl1h c()lIdjtioll~ ,!lId h{lF;ic livin~ 

s1;lnd;1Tclt-: of Lesr:tho's rl/J',II poor. 

Thl' p,·o.if'c l j IIC] I'd,. ..... 'J (':O()I-,Jj !luted aJlt! jnter-r(!lated 
pr(l JlO s c'd ,·rrol-t!": 'lI,dJIleTlilIlCe 0/' !"j!-'lill.\!; ,llId w:\ter !"upply ----------_ .. _-_._ .. -- _ .. ...... .... . _ .... _ ........ ,--

CilP i titl j III1"'0\'elllI'JI t l'J"ogri.\nl t.u design 031111 
.... _ .. _-------_ ... _--- -----_ .. _--_ ... -.. -_.: -'''.-- ._-_. --- _ .... 

CU/I...;frll('L lie', ,,·.,ter supply F;CJIt'I/:I'S ov('r the next 9 years; 
• • __ ... ~ ~ .. ______ . ... _ ••. --'0 .. _ . ______ .• __ . ________________ . __ .. __ ._ ,._ .. _ 

,I " dill S t j t 11 I .i () /l - J., ll:i ] d j 1 J,\! ;1 J I II t) ',"l i n j n ~ II C t j \" j t j e s for -------_ .. _._ .. ---_. __ . 
1"·'· ..... (111 ... jll\'(,l\'"d ill !",~·~t'·1lI ('011."'1,'11('1 illl! illlCl rnaj.nt.ell~1/1C~ 

• ________ ., •• _ •• - .- -. --. ,,- "-,.- -', '. ___ 0 _ -' • .. -------
illlrl ill llro"lth lip lJec('ssary if t.he .. -._--_._ .. _, .......... -'- _. ,- _ .. . 
, II I I I'll' I'll' jill i In,. I' n \' ,. " sIJI'PJy to h~ 

)·c';d. j /"c·d. 

II\' 1 Ill' f!Il!1 of i h" rrn.iec t 

tJJ(! C,(,VC1"llnH:.'nt' s \'illage h'n ~(~r Supply Sect jon \dll 
Ill' fully stafred ,,~. tJ'Uill('d linsotho per~onnel. 

~J' llr () x:i. n.2.<;1.!:l~ j ~~ ..!!!.:~L-.s.}~tLl.!.:.!!.!f-..!!.~ ..!l .. ...!~~~ \:£.. .. l.~ n t:!l_f-<?.!l:':~
L:;..:.L,:~ tli ,. \',,'::; '" i 1. 1 iI,1 \·~·:...J.h.~~~L!:.~:..._tn :'! f'f" c 1 i "ill 
sllrv,'y, clr."j.l.!'Jl n;~1 cnn:::1/"III'( 15-20 II"" vjll;~;C--~"Llter 
.",il·I-:j7I\--';~-::-1 '.'111. __ allllll;l) [Y: I II ;-;-;i;TIlJ";;-;i':--i~rpnlxj nI.:l·t (.]) -.. -----. -- -.-.~.--- .... ~.-.. - -_ ..... 

68 ~~·."'t(·,I1 ... ""ill lI",\·c_I.~'Il_('.o.ltIp . .l"t('d 
III· ... };-;,-,\ I'·~'~ ( 0 II S l "11 C' t i (\ 11 • ____ • 

ClI" J"I\'(' uncJ('r~ollf' 
.... .... .•.. 'i: ... 

-'.'-~-----------_. -:-,' ~ .... -
I ",. \ h ,. i I I 1,:1 \ ' ".,. y<f.." i , 

II." I II 1" I 11 "I ,., I I I I)-.~··· \ I I I,,!· ,. 

I,;r"ic /IIilillll~lIdlll'" 1·,·~·()\·j'll'll 1,\ 

:11'.1 111".111" I .. "1',·, "\l·l, 
,,,, "'1' s'lI,!,I~' ."'.' ~ LI'III~ ~d t.b 
t r;t i IIPI! \. I J J a.c:e Pha t ~'l--

'Iilld(·' .... ; .. 

EST AVAilABLE DOCUM~I1 
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-- r, '\ If .~ ~'1 
! ... I, ;' /' 

!.{ \ \i I 

\'\\'S ()I'\!"lli.;:at i')I,;,1 .-;tl"lct.llrr- aile! opC'ratioTlLll rl'oc('dllre~ ---';;..-- .-- -'---_._- ----_-..!._-,----
rClI' COII~ 1Tlle t. j 011 ;1/11( IIILllllicJlunc(! of '\'atc}' su~pl\" 

'lit. • .. ------.--...... .,~.. ..-_ ..... - •• -----.-..... 

SYS1PIIl:":, jnclu'ljll,l! lnC,Jl J1'lrtjcip<!tioll, ,\':i.ll hilV(l 
.- -.~ ... -... ~. .. - ._--- -.---------- --- ----:-. __ .... _-

.. _-_.--_ .. _---

.C;IIJ'I·I~ ,I/Id h"il I III ,'d_I_'~ill i OJl; and -----.---- ... 

il J I \. \,' S l' (l C U ]' r l''' I (' 0 ~: t S rill' co 11 ~ 1. I'll C t i 011 il n U ill 1 

'lI;ti 11 1(>11'-'111\.(' ('0.'-' t.~ \,' i I I 1.(, 1'1'0\' i.d{'d ['rom tiOL and 

locil] rl'~01trc('!". 

10 Tltl' h i II.~'-'()'" of L(.'sotlJo 

'0 - . 

Til" hi II),!do/ll 0 r 1 (>:-<0111(. i,'" 'In iurit'j-H'II(\r.Ut. natiOll 

j n S () \I 1 h {' rJ I \ r l' i c a a II rJ ,.'-' Inc .:J t. e d a p pro xi m ill (! 1 Y 560 

. .' I fJ OJ j 1 (' s.1 II 0 I' 1 II .. I n d fl ( 1 ( 1 k j 10m (> t C' r ~ 

TIl(' llatiun 

i/lclllrl('~ ;111 d"Pet (II' ,"1JtI'I'oxl/llai('I.~' JI),Jr;O square kilo-

" " /II I' t I' r ,'" 1', __ I ill lJaLl il ,:lE'jllr(> 

.11 I!- Oll(l or 1111' "'lIIalle~t 

Iii I t I (l" ~ I 1/ ' , I 1/ I III' I ' II A r I' i l' 1I ; I II rI 'I ,-; C () III JI) (' t (' 1 ," S II r rOll 11 Ii (> rl 

I. {' ,'" II ( IJ () 

I ,,1/"" i "I' I'" " I (l 1)(' ..t I' iI /l J (' (I (,~.... t II i~ II ] J l'r. r cell t 0 f t h (' 

IIII' \,,'.-1"1'11 1.,\.] il"rI"" , nl/d .1 !'"J.;ltj\,(,]y lIIiJlor l,oJ"tinIJ 

J .... "I fill:.: 11,1' III;JjOJ' j lIt'!l'-/lIIlIJ Lill/" ri"I'l' "nIJ eyl'oio Al] 

(If 1111' lillI" III till' l\ill:~oI()11I j~ ](.c:ated flIor{' thnll 1 • .'jIJ'1 

,pili (. J',~ ( 'I , -; ( )' ) ..... ,' .1 1111"1111,1 III 



The> country may be consid<.'r('f/ to h(· divided into f'our 

p r .l 11 c i pal t y p e ~ () f t 0 JI 0 g; r iI p II Y : 

LI. Tho I.Old.ands - ArC'LlS locntc>d along thr. l,"estern 

bo]'dnr nf the KiJl~dom ld th elevntion~ less than 

7 , B 'j(l IIIr tf~rs ((), ()fI() ft.). Approxima te ly lil 

percent of t.he population resides in this re,c::ion. 

I). The foothills - Land surf'ace is generally bet\,'een 

1,8;0 aJld 2.,500 metp')4S (6,000 to 8,000 f'eet) in 

elevatjon ~ith 28 percent of the population. 

c. The Nountain Areas - Topography above 2,500 meters 

(8,000 feet) "'ith land use limited to grazin~ and 

mineral dev~lopmcJlt. Abou t 21 perc ellt of the 

pop 11 1 a l jon 1 i \' r. ::.: j J I the mo un t a i n 0 usa r e u IS • 

d. Thc? Scnqu \'.:.tl] (>)' - Lal1<.1 ele,,-atiollS range from 

1,'HIO to 2,)00 m('tcl"S ('I,jOO to U,OUO feet) and 

is locatpc/ jll tlic' f'ilst.(~rJl part of the Kinp;dom 

bct\""€11 the ",,,lilt.: im<.l nrakeJl.sher.1!: :t-10untains, 

l" j t 11 0 11 1 Y ] () Jl P 1" C c' n t () f til c tot <11 pop u 1 il t i 0 ~ • 

AI,utl t 

Ovcr,l.!r&l7.ing of uplands and 

C II 1 t i v n 1 ion 0 f /II a r ~ i Jl it 1 1 It n d oS ld t h n f rag j 1 e so i 1 t Y P Po s 

subject to ~easonal]y intcnsc rajns are major causes of 

(~l·OS.iOll. The GUL, \dth AID ussistnnce, has injtiateo a 

nJajo)" (·ffclrt to stahiliz(~ thc land resource base and 

dptenninp l'conolllical.ly aJld tp.clmically feasible conserva

ti()/) !pcllnjcquc-- \ddcfl i'J"(~ cOlllpiltild.e ldth the soci;,l 

.1 .\ 
t I" 'J 

~-hJ- ' 1 

I., 'l • 'J., • . / ~. . .' I .. 

I " • 

t· 1" r '. I r I .1 - - '- - ~ 
i. 

'., '''':', ~ 
. 

~. 
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A l\ey f'l('tur llffpc t j II ,I.!: pOI.ulation llUOIbl'l"S in 

,,'orki.n,1!; olltsinp. the country. ')1 reCCJlt years it has 

e>qll1valent to o,'er be) IH!rcent'"lf.' the male labor force, 

'\"0 1-kin t h P. rn i 11 s 0 r the m i 11 e s 0 f the Rep u h I i c 0 f 

Squth Africn on temporary contracts. The "de jure" 

population is the sum of the number of.' persons in 

L(~sotho on the censu~ duy. plus the absentees who 

had ilC!p.J1 out of the country for less than :five year~. 

The "de jure" populatio)1 i'or Lesotho in 19G() ,~as 

')(,(~,«3JI nnrl jn 197(, ',,"as p!=timate>d to bC' ] .213,9(}O. 

The compound en ~rO\~th ra t e lor the IO-year period 

js f0I111d to l)(~ :!.27 JlE'r C(~llt I.rr annum (~,2727). 

The> ('olllpall'ald e ," .. 1 e fOJ" the I.("riol! 1 ():i6 to 19 l iu was 

~ • 117 JI ere (' II l P e l~ y c., r • 

'I. :3 () (' i () - e con 0" _ c I' act 0 r s 

Generally _"'p<>akill,!!, urbitn p,)plllntion~ may be 

('()I1~lclered to L(' Jirnitc'd to th(~ lldministriltiyc center 

of' (~;1cll 01' tile lIine govcrIlOl P Il1.,": d:il'>tJ~ict.s of t.he KillgdClm. 

1-:\"'11 t II is CO'lccpt r('quj rl',": J,I'lIiH.J j IIterl'1'"(!tutioJl of tilt" 

tl"'l"l1 "urbitn". OJlly ~ll\Ser\l, tilt' cUJ.ital city of the 

K.ingdolll, hit~ a 197h populntiol1 in exce::;s of.' 6,000, and 

t,,'o of thr. arlministrCltj ve ce>ntcrs have populations o:f 

l(~,c::;s than ~,OOO persons. 

In 1976 only 5.7 percent of the population was 

"url,.m" and the rcmainin,Q: 94.3 percent, or 1,1'J4,765 

'1.'-1101 I I\"() l' llholl t :!OO I' p r!-'()lI!-'. :I t if'; 1101 1l1luslJal, partic-

1,101,'1" jll til" ',)\,'l,'llld l~ e> ,e- ion s t I) fin d 

<.;IIIS1,',,'::; (II \llliI,\!I''', II ... ""II~ ,\!'""I 111·01 1,.:- il :-fill,!'!'l" elder, 



- (, -
Slllil'i.i~t"IlCe il.~ricultl!r(~ i~ thE' principal economic

"t;1ivi1~ of' III" \·jj1a.\!;C's '111holl.dl spLIlJlillg' ilJlU \oeinriug, 

sOllie Col-afl \"orl\, ':111(.1 ll(!P'l' 11I.:.tI<ill,C: ClUU export agricultul-P 

ill"P ~lc1.j"p :in lIIa!l), ,'I-eils. 

Tlu" llll!ll p~l.im.ltl's tlwt Le.':\otho's (iross OOnlustic 

p ,- 0 d 11 C t ((~ I> 1') 1'1' I- c ill,j t n j II 1 97 } / 7 {, \\ Ll S (' (1 u i \" ale Jl t to 

I:SSl~l) ,dd Ie Gross :\iltional Product (CiNP) per capita 

\,'" ~ f! q II i va 1 r: Il t to IJ S S 1 80 • 

Jdl'ntificntiOIl nllt! E,-alu:tti.on of' EJlv:ironmentill Impacts 

Thi.c; \,j 110£;(, \o,'ater Supply IJJ-oject \\'ill develop the 

jnst:itlltiollill c.,:,nhiljty or the GOL's Villa.~e \\'ater Supply 

Section to design, construct and maintain village ~ater 

~y~t c~",s ."lnd v .. j 11 make c] /',lIi witter a\'ailab~_e to over 

'J :> () , () 0 0 II (' n 1'] (' I. II rOll .J h 21 0 

~yste",s j,l LC'.c;ofho hy 1986. 

v .. ater supply 

The projc:>ct's .[nstj t lItJ.Oll bllj ldiJl~, tril:illing and ~y~1 pm 

lIIiliJltc'lIiIIlC(' iICli,·itj/·!-' \,jlJ hi"/' (lilly po:-;.iti\'e cJl\'iroll

I/)("Ili'} illll'clCt!'" (imprCH't'IIIC'llt ot' oprr"ltiollal J1roc~dures, 

(J· .. lnlJ1!! of \'\,'5 ~t(lf'r ilJld ,-illll.lU' ""'ilter ndnders", 

IIf'''IJth ('ducatioll. lI1aiJlt{lillin~ C'xjsting ''''.iter supply 

.... ,,·.c;(PrtlS JJl .I!:ood runnin.c: ordC'r, etc). 

'1 hf~ JlI-Oj(~Ct OIlso ,dll LlSSj st the GOL .ill constructing 

111\ II·OIIlIlCJIl.Jl illlJlLlCt of tllp COl1!;trllcliun element of the 

1 ' "'1 . i (' C I. j!-i d i 1 II l (. cI by it!" g r (' Ol t s ,. "I t j aId j s p c ~. ~ .i () n • 

EII"j I'ulllll/'nl LlJ C()Jl1';.idC'raliolls LIre, as ., rr.att<.!r 01' C01lrse, 

illto ':IClUlIllt ill til(! dl'Hl\r1l ,lilt! .. j II oS t.ill] at j 011 () l' !le,,' 

\,'illf'r SIIPI'Jy ...... ystt·IIlS ill 1.1.~ ...... oth() ,IlId ,dlJ. IH! cnntJ.uously 

~(l'f's!"'(>d dIJl·jll.~ ,'l'O,j('ct jllll'lf'ntC'llteJtioll. 

BfSI 

http:IE-',.ic
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The Impact IdC'rllifl,:ution und EvaluatiC"n Form 

is illcluded nt the end o~ this 

documellt: for rPildy rcfe!~(>ncc. 

1. Land I.~se. 

Th(' project ldll h,n"e very littl\~ impact upon 

11}(' chnractrr of lallu llSC. Over a period o~ several 

II I'C 'Hi e t' 111 e avail ab iIi t y or impro v ed rural wa t er supplieR 

\,' i 11 un d 0 u h t (' d 1 Y res u 1 t j 11 nd nor j ncr e a ,'5 c sin the 

n<.t1.iollill I,opulatioll, through reduced deilth rat-e, 

and ""ill increi'.se the already high pressure upon 

the productive cap~biljq; of the limited nrable land. 

T 11 (' " v;d ] a b i 1 j t Y 0 1 \,' a I:; t e '" ate r, and so men e ,.

supplies. for irri.,l!ation of pri.vate and communal gardens 

\,'j 11 i lIl'rPllS(' lhC' proclllct jon 01 ,q-ardC'11 crops for home 

consumption uIHi for sill~ in the more populated areas. 

On bnlancA, the increased productivity of the 

j rrl gat cd lunds ,dll more t.han compensate for the ~ 

, in creas od pre s sure on t h~ arabI P 1 nnd du e to ,~rea ter 

Jon~p'vjty. Other efforts to modify the population 

prO,l!:l'ClIn ,(!'rentJ y ovp.r-~hnd()\,' tile influcnce of the 

vj.l] ;1 loI: I' ",at('r supply pro,c:rarn. 

IIo,,'('ver, in the 

instances ",here horeholes arc utilized 

tllr. proposed J.lrogram OJay l'1'f;IJll in some mininp;, or 

pC'rmC:lnent depIction, of ,I!roulld l\'ate'r supplies. S.'lnce 

mo~t of the ground watpr available in fracture area~ 

:i ~ Llp,,;,rf~llt.ly trappcd surfoC'f' !':'.)'e':lm flo\\' the dcplet.iol1 

1111 , -, I • " I'", "'" '" '\ .. I " II", II , ..... I 'IJ" 1\' I 'J 1111' 1,1' "' 

I, 
t ';',.17·· .. ·'.' \ 

i; I; r', ,.' 
, I ',., ,'~ t." 

:.:) '~J' '-we j '" J L.l,."d \ 

\' , 

- I ' .• ~ 
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h'11f')"I! Llj/' :-;Ilh,";\lr(i~("(, ~';Ill'pl .. j ,..; !lot d"p('ndelit upntl ~t.I'f"\rl1 

I' I () ,,' I \.\ Il t Ill"' ( I 1. in f i J. I t''-I t j ,; n (I Y r:' r ;\ ,- 0)- Y 1 .. , r ~ f' ;\ )" I' iI. ,\!' r I' at 

,ill'C' 11111"; t 1,\' I "('I'e i ,...·\1 t ' ... ,.. .... 111·'· i\ fH·J"IJIdllcnt. ~()1I1'C(, of 

sll\Jply. 

o II r:ll" i 11111 ,~ s d 11 E' to the ,-i ~ ibil1 ty 0 f dolc.orj t e dike s, 

hydrologicul data is oftf'll insu:fficient to estimate the 

."i.z.e und hence, 1 ong- term reI:' abili ty of the aquifers. 

T1I the absence of such c..\.,t.1 tile V\{S has adopted South 

AfricUl] standards, for hOl",r·ho1e pumping rates (60% of 

t{!~tf'd yielc..\ OJ borehole) and all pumps ilre designed to 

The hydro,~e()lo.c:ist on thl:' PP 

tedlll has reviewed the most rp.cent hydrogeological study of 

Lc~o1ho (Binnie and Purtnf'rrd and V\o.'S procedures lor 

cClnJpll'1 .. n(.'~<.:' i1l1d ari('C]uncy for sy~tem desi~n purpos~s and 
found thest:! to b~ appropriate. 

The yjllagc water supply program will have extremely 

Ii t t le effect upon the physj cn.l state cf the surfac~ water 

resource'of .the Kingdom. F01' exampl e, the minimum flo,," recorded 

on th(' Senqu Hi ver nt SUiJka was 2.0 cubic meters. per second 

,,'hich js eq~i\'alent to,,17::!,800 cubic meters per daY' .. 

Th~ propo s ed ,\'a ter supply pro gram n. t tha t s i tc ,,"ill 

slll'ply rirf:'p.~tic watc·r :fnr '-lpproxi.rnateJy ()o,OOO people 

at tile of'sign rate of ',0 litL·r.;: per person per day,' ,,-hich 

.is (,lit. i\"n](!n~ to appro~im.:ttp.ly ~,'IOO cubic meters per day. 

This j:~ cquivalpnt to l.~ pcrc"ntof the minimum recorded 

1'] (' "'- a t Sea k Cl • The actual fJ 0"" "olume at Senka in 1973 

\\,i.I~ .twenty-eight times tiJe volume that. would have accumulated 

1111111')" rrdnimum condition!". 

J\a8cent sUlJplies are not jnvolvecl. 

The villn.lft:! "'ater supply T'rn~ralll \dll have no direct 

eJ'f'(!cl UP'''': chnnges in the clh,rilcler of the soil, in land 

c 1 <'ilrj II t:. 1)1' in .3.1 t ering til(' 1W tllral def enses. In mO!'lt 

hili I,,' III "". 1"'t'I''''''''' loJ "l!' "'I' \\.1 I ,1 III! "·i.1 tel' "hj eh if 

111' II .<.: f • if \,' 0 \ d II It E' \, fl ~ 1. I'd t (I I 11I~ S ,." • 

http:Sil'1)l.Ny


There ,,'ill be a small illcrease in the amount of' 

j rrigatpcl J and if' the domestic ,,"aste ~"at('r is used 1"tlr 

communal and pri va te .~nrdells a!::i is recommpnded. Only 

oj very :-;llIn11 ]l(·rcellLl.C:(' or the arable land is no, .. irri.c:ated . . 

Villil,ll;ers \dlO have COJl\"PJlieut supplies irri,Q;ate liud hitnd 

"a t (> r t II (' i r ~"r II e n 8 n t tIl e Jl r r~ !" en t tim c • \o,'hcn atldi tional 

~.<l t er suppl j es become ,n·n i 1 aul e there shoul d be add it ional 

irrigated gardens. The change in Jand usc, due to 

available water supplies, ,dll he limited to cOllYersion 

from field crop to truck cror. There is no land 

aVi'liJahle f'or conver~ion from lorest to cropland, and 

there is no si~nif'icaJlt amount of land available for 

conv(> 1~~ ion frorn pa s tyre to c ropl und. 

Tht' neC'!ded chan.<!'e ill ,lnd 11::>(' is :from cropland to 

pasture, and f'rom posture to timoer. The GOL is presently 

cons:idering a proposal to encourage tree nurserit!s where 

reliable sources of' water Ll1'e f'ollnd. The availability 

of waste water for irri.c:aUon mny trend in the desired 

direction, because of increa~ed productivity, but in 

a nation heavily dependent upon jmported f'oods stuf'fs 

tilt' illlpnct wIll be hardly djscernahle. 

The project ~·ill l.:lve n limited effect on w.ater rl':lalit~" • . - --_._ .... -- '-'~' --- _., ... -
~\" a s t e ~. ate r wi 11 not b e r (> turn edt 0 the 5 t l' e a m s ~ 1-1 0 ~ t 0 f 

t.he "ater is normall)~ tossed lightly from buckets onto 

~ardens or uush after use and quickly trnnspires or 

~\'ilI'Orates into the atmosphere. 

AJ,plication of waste ,,"atf'r to truck crops will caU3e 

I lIli Ilnr fll:()logic shi 1't dIJe to the ~ tlcrra"'!! in population 

If (,f'ol' insects .and l·irc1 Jjfp, hut 1h ... o;t' Ch;tll~rs ,,"ill]'p 

·f·I"\." /IIi IIOf". 
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When surface waters arc use~ as tne sourcp of suppl~ 

there \':ill be u small dimunition in stream erosion dUE- tc 

the construction of v;ei rs and the resul tent raising of :r.f
stream profile. The sediment laden waters ..... ill soon silt 

in the areas upstream of the weirs and transport of 

sediments across the ~eir will bp ~~on re-established. 

The GOL dces not presently have the capacity to 

adequntely test water quality in rural ~ater supply 

systems. The PP desiFn team has indicated the need 

for providing small mobile wQter-testinr kits and 

traininr for GOL officials responsible for water quality. 

3. Atmospheric Influences 

With the exception of very minor increases i~ hu~idiry 

and slight reduction in dust level at the Earden plotE, 

the project will have no inf:uence on atmospheric conditions. 

4. Natural Resources 

There will be no effects ~pon the natural resources 

of the Kingdom other than those associated with water 

quality (see 2) and land use (see 1). Impact upon the 

natural resources will be insignificant. 

5. Cultural Effects 

There will be no change to the cultural symbols 

or traditions of the Basotho. Execution of the program 

will reduce the ntAmber of families, and villages dependent 

upon water carried over substantial distances. While the 

trip to the spring or well is nol Viewed as n privilege, 

observation shows the task is accepted and is an occasion 

for lighthearted communication with neighbors and friends 

who are Similarly occupied. T~is comment will apply 

equally to the more limited time devoted to v:aitinr. or.~J~ 
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turn at the new source cf supply. Experience in Lesotho 

and ~lsewhere shows that cultural patterns are readily 

and easily adapted to a change in the source of ~ater 

supply. 

6. Socio-economic Aspects 

The village water s~P.1.Y_J.> .. r.9..&!'_~IJ). __ ~:.~_~1_l!.~ve _ .. ~\!.~15t~!1:t~.~l 
impact upon socio-economic a~Dects of life in the Kingdom: .----.----_-.. .. _------_ ..... - - ~ ........ - ........ - ........ _ ..... - ..... , -. - ... - --...... _. -

a. There will be a major reduction in the amount of . -_._--- --"'--- ... 
time devoted ~_o gathering Qf_~er. f.1ost of the 

time saved will apparently be devoted to increased 

crop production, to caring for the home and 

rondavel, and to raising the children. 

b. Th.ere w~:~-~~--so..rn.~.oo.i.~~ .. ~.e~~.~ ir~ .~.~e_. prod':lc_~i~n of 
garden gOOdE and this will reduce the dependence upon .•. -.----.... . .. -....... - .. -.. ~-..... -... _ .. '"-- --.- ..... - ... _ ..... -
imported foods. It will increase the actual income .------
where garden crops are marketed in population centers. 

c. The development of and participation in village 
----------------------------------------------development committees, which will be, inter alia, 

responsible for maintenance of water supply systems, 

should be stimulated. 

d. Availability of limited water from garden irrigation .... .-------_._-_ ................. _---_ .. - "-' _._._._---_._---
.will increase the time requirement of the garden 

. -_ ..... -._ ... _ ... - .-.. _- ...... _ .... _---_ .. -_ ..... _---._---._-_ .. __ . __ ...... _-.. -_. - --- -
effort. These gardens will probably be tended by 
'--wom2n, 'utilizing a portion of the time freed up from 

fetching water. 

It is anticipated that increasi~g the economic conditions -._---_._----_._ .. -_ .... _.- --- .. ---- --. ----_ ....... - ." -~ 

at the village level, improving the availability of basic -..... ---------_._---_._-_ ... _- ..... __ . 
services, such as water supply, and providing use for idle 

. . 
tIme, 'v;i 11 -afi-"contr1 but~' 't'~' a ~~du~'t-i ~~'-i~" the rate of 

. " 
ITii gra t i on from the ,,;iii~g-~ -. t~"·t-h e'-'~' ity--~~d-'th ~-n~ e--;~ t .. 9 f.. 

... __ .... ' ... _ ...... 0 ••• ~ " • __ • _ _ 

the Ki~~~_<?m. Tt:is effect \dll not be a major factor, but 
-. it will be in the positive direction of holding the labor 
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force within' the Kingdom and in rural areas. 

A very significant objective of the villare water --- - -----_ .. _----_ ... -_ ... _- ... _---
supply program ..... i 11 be the produc_t.ic:n of a _E!,~.~n.e9 }.~.~_c:!:_ 

force capable of dealing ..... ith the construction of wells, ____ _-.--.-------... ---.- .. - ..... --.-w • ___ ... _ ..... 4 .. 

storage tanks, .and to a lesser extent latrines and wash slabs. 
----:::--:----_._. ------_ .. _-_._- --.--.... ------- _._ .. '" 

7. Health 

A moderate impact upon the health ~~yi~~n~~nt is 

anticipated due to six separate and clear considerations: 

a. There will be increased clean water supply .. --
available for personal consumption. 

b. Greater supplies of water accompanied by health 

educatior. efforts should brin~ about a substantia: 

improvement in the le\'eJ. o::..J?_ttson..§.l. ... hY.~i.ene . .. 
c. In many cases the quality of ..... ater will be improv~d. . .. __ .. _-----.. _--- ---" -- _._ ... -. -. -_ .... ~ .. -,' 

The higher quality ..... ater supply coupled with the 

improvement in cleanliness of utensils and 

cooking and food preparation surfaces, should 

result in a reduction in water-borne, or water , '- --------
associated, disease. 

d. Basic concepts in water-related health education 
.... - ._- ... --_._-....... _-

will be taught to school teachers, local government 

officials and Village-level health workers and 

passed on by them to villagers and school children. 

e. Diet and nutrition will be improved through - -.---~- ... -.-- ....• -.-----... ~-- .. --
consumption of produce from local gardens . 

. ---.---.--..... --~ ... - ---_ .. 
f. The possibility of standinp water around village 

taps will be n~gated by building concrete aprons 

and run-off ditches (French drains) at each tap. 

. ", 



- 13 -

8. General 

The village water supply p~ogram will have posi~ive 

impact on and will be complementary to, several major 

development projects which are currently active in 

Lesotho. These include area development projects such 

as Khomokhoana and Thaba Tseka, the new Basic Agricultural 

Services Program (BASP), health clinics, .the village 

heal til worker' program and the heal th assistant program. 

II. Recommendation for Environmental Action 

The proviEion of improved village water supplies 

will not appreciably alter the present way of life 

within the villages of the Ki~gdom of ~esotho. Adequate 

systems will upgrade the level of public health, will 

increase the standard of living in the effected rural 

areas, and will be a convenience to the villagers 

where systems are installed. The program represents 

a major step toward satisfying the recommendations 

of the World Health Organization for water supplies 

in developing nations. 

Negative environmental aspects of the program 

are quite limited, are dispersea over a very wide 

area and should not lead to any lasting negative 

effects. 

In the belief that the prcject will not have a 

significant effect upon the environment, a Negative 

Determination is recommended. 



r·!PACT ID~!T~~lCA::'ION AND EVALUA7IOn :1'QPJ:' 

!.Jr.t."l ac t 
Ider.t:'1'ication 
and 
Evaluation 

Irr::>act Are82J and Sub-Areas 

A. LAW USE 

i. Changing the character of the land through: 

a. Increasing the population ________ ~ _ 

b. Extract.i.ng natural reSO'L.lr'ces ________ _ 

c • Land cleal"~ng ________________ _ 

d~ Chane;ing soil charecter ------------
2. Altering natural defen3es ____________ ~ 

3. Foreclosing important uses __________ . __ _ 

4. .Jcvpardizing rrB..'1 or his worv..s 

5. Other factors 

Incr'2ase :i..rri.Ga,;;,t.;..G.;..·d;;.....:l:.;;a11=d;;...-. _________ _ 

B. WATER QUALE'Y 

1. Physical ~tate of \'later 

2. Ch-:r.Ucal and biologica:!. states __________ _ 

7, - . Ecological balance ________________ _ 

1~ • Other fact'Jrs 

Flood. f:!.O\,l reduc:.ior. 
, ' 

T·.r>J; 1"'-' :. tl'r'.1fT1 r::r'osinrl . -------_ ... - --------------

L 

N 

" 
" 

.' j' 

L 

L 

L 

1., --

, 



C. A'rH)S?HF.:r::C 

1. Air addi ti ves 

2. Air pollution ____ . _ _ _ _ _ _ _ _ _ _ __ 

3. Noi3e, pollution ______________ _ 

l~ • Other factors 

NOne 

D. NATURAL IBSOURCES 

1. Diversion, altere~ use of water ______ _ 

2. Irreversible, inefficient (.!o~tments 

3. Other factors 

COnservation of water 

E. CUL1URJIL 

? Dilution of' cultural tr3.ditioro 

3. Other' facto!"s 

F. ::::'CIOECO!,lOMIC 

1. Char.ges i.'1 ·~conorrt.':/er.plo:;;nent ~;::.~ter3r; __ _ 

2. Char.G·2s ~n popula<:.ion .: 
. \' 

1:11; 11 ~ •. ,. I: I . '11! 1.1 I!" I! I ,; iii, 'I' :.., 

ll, Ct..her fncto!"'s 

N 

N 

L 

N 

L 

'I I. 

L 

. . 

-"""""'-

L 
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D1PJ\G1' IDE;'JTIFICATION AT) E;/ALlJATION FO?J·j 

G. HEALTH 

1. Changing a natural environr..ent r·l 

2. Eliminati'1g an ecosystem element ______ _ 

3. Other factors 

Better standards of hygiene ~I 
J. 

CO~trol of water borne diseases 

Ii. GEnERAL 

1. International impa:::ts ____________ _ L 

2. Contr:>versial ~acts ____________ _ N 

3. Larger pr~bram impacts L 

~. Other factors 

1. 0TI!En POSSIBiE n·!PAGrS (no~ listed above) 



ANNEX XI 

VILLAGE WATER SUPPLY PROJECT SELECTION CRITERIA 

Villages should only make constributions when selected by the DCDO's 
and invited to do so. No general call for applications or contribu
tions sho~ld be made. 

(i) the total of cost of materials for the supply, should not 
exceed RJO per head, and the supply should be feasible without 
the use of diesel or electric pumps; 

(ii) the village should have a committee set up to manage the water 
supply to the satisfaction of the Minrudev District Office; 

(iii) the village must be accessible by vehicle throughout the year; 

(iv) all clinics and villages with clinics should have a supply, 
irrespective of whether they meet the other criteria; 

(v) the water sources currently used by the "illage should be at 
least 500 meters from most households or ,dghly turbid for 
most of the year; 

(vi) the population to be served by the supply should be at least 
400 in the lowlands, or 200 in the mountains; where a school 
is to be served, the number of school pupils should be 
included in this population, even if they are not all 
residents of the village; 

(vii) at least 60 percent of households in the villaga should have 
contributed a stated nominal sum of at least R2 each and the 
village should, in the judgment of the DCDO,be willing to 
contribute labor for construction. 

June 21, 1979 




