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INTRODUCTIon 

This Operations and Program Grant (Number 044) addresses the 

lack of reliable drinking water supplies for rural villages in the 

Yemen Arab Republic. Approximately 90 percent of the population 

of Yemen live in rural villages, and the Ministry of Health states 

that access to water is extremely difficult for most of these 

people. Villages are often located on mountain tops for defensive 

purp0ses or to conserve agricultural land. Water sources are 

often distant from the village, and much time and energy is required 

to obtain household water. Domestic demand for water far outstrips 

supply. 

This project is a continuation and expansion of USAID's ongoing 

rural water project (11022), although its scope has been substantially 

increased to incorporate the recommendations of the social and 

technical evaluations undertaken by the AID Mission in the winter 

and spring of 1978. This project now focuses primarily upon improv

ing water supplies through adaptations and improvement of traditional 

methods. It will also rely heavily on indigenous rural contributions 

and capabilities. This project builds on the experience gained 

through 022, and continues the collaborative relations already estab

lished with the Rural Water Department (RWD) of the Ministry of 

Public Works, and the American Peace Corps. 

Expressed in log-frame terms, the goal of this project is, "to 

improve the quality of life of rural Yemenis." This will be shown at 

the end of the project by: 

• 140,000 people having access to improved water sources that 

are indigenously operated and maintained; 

• a significant reduction in water-related diseases in those 

villages building improved water supply systems; 

(continued) 
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• 40 to 50 percent of these villages also undertaking 

additional self-help activities; and 

• a significant number of women-days of labor released from 

drawing and carrying water to pursue other more productive 

activities. 

In support of these goals, the immediate pur?oses of this activity 

are to: 

• assist 140 selected rural villages - through RWD - to construct, 

maintain, and manage their own water supply systems; and 

• to provide the basis for institutionalizing the project by 

improving the administrative capabilities of ffiID, and the 

participatory involvement and operational capability of 

beneficial villages. 

As with the previous activity, USAID will continue to finance 

part of the project by funding approximately 50 percent of the costs 

of each village sub-project. Typically this covers the costs of cement, 

pipe, vehicles, and equipment. Local vi~lages in Yemen will contribute 

approximately 50 percent of sub-project costs in the form of labor and 

materials. The RWD will provide office space and personnel. The 

Peace Corps will supply volunteers to work in the field supervising 

the construction of projects. Other donors will provide commodities 

and technical assistance for some sub-projects. 

A five-person TransCenturv team workin2 with R~m, will be responsible 

for overall project implementation. Its ~vork will include feasibility 

studies, technical designs, and establishing criteria for project 

selection. ~!embers will take part in the selection procedure" draft 

agreements between R'iD and local entities, and provide on-the-job 

training to counterpart staff. They will supervise Peace Corps volun

teers in the field, purchase commodities, keep records and account for 

project commodities. In addition, in coordination with other donors, 
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they will help to establish a water quality monitoring unit, provide 

operation and maintenance training, and conduct research and testing 

of appropriate technology for improved village water systems. They 

will coordinate with existing health teams to provide water-related 

health education programs. 

Sub-project designs will vary according to local conditions, but 

will lnclude upgrading and new construction of cisterns, springs, hand

dug wells and distribution systems. It is estimated that 20 sub-projects 

can be completed the first year and 30 per year in. subsequent years 

for a total of 140 sub-projects over the five year life of the project. 

Projects will be undertaken in collaboration with the Rural Water 

Department. For an analysis of the administrative structure of the RWD, 

see "Administrative Analysis", page 15 of this volume. For an 

analysis of other YAR activities in the water sector, see Appendix II. 

page 4 of Volume III. 



III. METHODOLOGIES AND ANALYSES 
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INTRODUCTION 

USAID's first small Water Project, number 022, was evaluated by 

members of the USAID Yemen engineering staff and a social anthropolo

gist working on contract with USAID. (See Volume III, Appendices III 

and IV, pages 9 and 59 for the complete text of the analyses. ) 

The evaluation recognized the political and social imperatives 

that make the provision of improved sources of drinking water in rural 

Yemen so important. It praised the project for its methodology and 

dual purpose - of supplying villagers with domestic water while 

at the same time strengthening the Government of Yemen's institutional 

capability to replicate activities throughout the country. 

The evaluation concluded with a series of recommendations. 

These are: 

First recommendation. More precise project selection criteria 

shouLd be established. For example3 the project design should attempt 

to provide more equitable distribution of project benefits. An integral 

part of 044 design has been to develop sound selection criteria. 

Second recommendation. Feasibility studies should include a 

social assessment of the village, an analys-ls of future water demands, 

and an appraisal of the vilZage's commitment to provide inputs to 

the project. Under 044, pre-feasibility studies of potential villages 

will include extensive social surveys to detelmine the needs, wants, 

and villagers' commitment to the sub-project. Questions addressing 

future water demands will also be included in the pre-feasibility study. 

In general, however, demand for ~ater will usually exceed supply, 

even with 044 assistance. 

Third recommendation. Sub-project design should be compatibZe 
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with the social environment. Both the feasibility surveys and the 

technical engineering c.asigns will ensure that projects are compatible 

with the environment. 

Fourth recommendation. CZosesupervision of construction is 

required. Peace Corps Volunteers (PCV) will serve as supervisors of 

sub-projects with primary responsibility for construction on all 

projects to be built under 044. 

Fifth recommendation. The Memorandum of Agreement committing 

RWD and the local village to the project should be more specific. The 

format of the Memorandum of Agreement has been substantially changed (see 

~OL III, Appx VII, page 92) and has given greater emphasis to the 

specific responsibilities of village beneficiaries. 

Sixth re~ommendation. Local personnel should be trained in 

proper operations and maintenance techniques. The PCV and RWD con

struction staff will provide one week of on-site training for a 

designated village pump operation and maintenance person in each 

village where projects are being built. 

Surveys of the social, economic, technical, administrative and 

environmental analyses are given below: 

Social Soundness Analysis 

The Yemen Rural Water Project will provide a direct improvement 

in the quality of life for approximately 140,000 Yemenis over the 

life of the project. Villages range in size from a few hundred to a few 

thousand people. Given an average of 1,000 people per village, 

the project will complete 140 sub-projects; 140,000 persons therefore 

will be direct beneficiaries. By providing improved water sources and 

distribution systems, the project will have the following social benefits: 

(continued) 
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~ It will substantially reduce the time women and girls spend 

in fetching water for drinking and other household purposes, 

freeing them to undertake more remunerative and productive 

activities in support of the family's income. 

• It will substantially increase the amount of water available to 

village families, which will lead to improved hygiene and 

personal health. 

By involving village members in the construction of the water systems, 

the project will have the following institutional benefits. 

• It will ~rovide a focus for v~llage self-help activities, with 

accompanying pattersn of village cooperation, opportunities for 

eme~ging new leadership, and the development of self-help 

precedents. 

• It will provide a model for individual involvement in the 

destiny of the village welfare, and establish a basis for 

other participative activities. 

• It will inculcate within the village a sense of responsibility 

for the ~y8te~, and the capability to maintain and impr0ve upon 

it. 

The nature of the social impact of the project can best be un~er

stood by showin~ the 8t.;rtysis of a typical sub-project built under 022. 

The village of Tina'am is located in Khawlan district, approximately 

35 kilometers east of Sana'a City. Tina'am is situated at the head of 

a wadi which runs through a narrow defile to the north of the village and 

wi~ens to a braod valley southward. The settlement sits on the hillside 

overlooking the wadi bed. The population was determined by the local 

headsman as 530 persons, half of whom are under the age of fifteen. 

Also, the village has many adult male migrants who are absent a good 

deal of the time either in Sana'a or Saudi Arabia. 
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The 022 Small Water Projects project in Tina 'am was begun in 

1975, and the AID involvement was completed fifteen months later. 

The project consists of an engine and pump which draw water from a 

pre-existing hand-dug well in the wadi bed. Two separate pipelines 

are connected to the pump, which run to two 7,000 gallon stone-and

cement tanks. The tanks were originally equipped with public taps, 

but the villagers have since installed pipes which connect the tanks to 

private household taps. At the present time every house has a tap 

either inside the building or in the courtyard. 

At the time of the evaluation, the system was only semi-operational 

because water was not continuously available for the household taps. 

This was because the pump at the well was not powerful enough to fill 

the two tanks to capacity. Si.nce the original evaluation, however, 

the villagers have installed a larger pump, and the system is now 

corepletely operational. 

The well now provides sufficient water for household needs year

round, and the water is potable. Local people use the water for drink

ing and for all other domestic needs. 

The most immediate impact of Tina'am's water project has been the 

increased availability of potable water. The distance from the source 

to the use point has been almost eliminated by the distribution system. 

This system benefits the villagers both in terms of time saved and 

reduced physical exertion. 

The project has also reduced the cost of water in the village. 

Before the project, water was a precious commodity and was used sparingly so tl 

washing was almost a lUXUry. ~w the new distribution system has allowed 

a substantial increase in the water used for domestic purposes. 

The increase in the availability of water for domestic use clearly 

is reflected in improved levels of general health. Household water is 
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now significantly cleaner than under the previous system. Moreover, 

the reduced physical effort involved in obtaining water allows for 

the more regular and thorough washing of cooking and eating utensils. 

This has improved general sanitation within the houshold significantly. 

In terms of local social organization, the project has also had an 

immediate and significant impact. Initiation and implemer.tation of the 

project has required the creation of a new social group within the 

community to operate and maintain the new water system. The project 

was financed communally, with the villagers investing both labor and 

money in the project. Further, the village hired a para technician to 

lay and maintain the pipelines running to the houses. Presently, each 

private connection is paid for by the household it serves. Every 

person in each household is charged one Yemeni rial per month. This 

charge is used to pay the salary of the para technician and other costs 

incurred in maintenance. 

Tina'am is an example of a typical successful project completed 

under 022, and is representative of the kinds of projects which will 

continue to be built under 044. The summary results of the social 

evaluation of 022 are shown in Table I on the following page. 
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TABLE I 

PROJECTS SURVEYED 

Figure tiL 

Sample of-1G-of 45 ComEleted Projects 

Villagell Nature of Local Project Success-
Village Type Project Status Sponsor Extension Supervision Rating 

Manakha A Pipeline- Operating LDA Planned Local 1. 
Tank 

Tina'am B Pipeline- Semi-
Tank Operating Shaykh In Place Local 2.* 

Magrish B Pipeline-
Tank Operating Shaykh None PCV 1. 

Hubshi D Cistern Operating Shaykh None PCV 1. 

Qum:'lma D Cistern Operating Shaykh Planned Local 1. 

Al-Ghola B Cistern Not Shaykh None Local 3. ** Operating 
Dahlil A Pipeline- Not LDA In Place Local 3. ** Tank Operating 
Dhalma A Cistern Operating LDA None Local 1. 

Hayma B Ci3tern Not Shaykh None PCV 3. ** 
°Eerating 

Aras C Pipeline- Operating Shaykh Planned PCV 1. 
Tank 

Notes: 1. Village Types: A=Growing Economically; B=Migration wi Cash Crop; 
C=Migration 1.;1 th No Cash Crop: D=Migration wlNon Agricultural 

Activity 

2. Success rating based on achievement of project objectives. 
Symbols: 1.=Successful; 2.=Partially Successful; 3.=Unsuccessful 

* with addition of new and larger pump, rating is <tOW 1, and project is 
completely operational. 

** for an explanation of difficulties experienced in these subprojects, see VOL II~ 
p~ 41, 5'1 & 53. All these failures were rectifiable and will be avoided by 044. 
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Econo~~c Analysis 

Lack of water is a major constraint to productivity in Yemen. 

Water is inadequate in terms of quantity, quality, availability and 

reliability. The Ministry of Health estimates that only 8.4 percent 

of the population has easy access to water., and nearly all these 

people live in urban areas. 

Often villages find their water source dry for long periods of 

the year. When this occurs villages must transport water by truck, 

camel or other means from a deep well which may be located at a great 

distance. Situations have been reported where the nearest reliable 

water source, located at the base of a mountain, requires the village 

women and children to spend 4 to 6 hours per day to obtain water for 

their households. At times of severe shortage, villagers are forced 

to pay watersellers exhorbitant prices as high as one dollar per gallon. 

It is clear that there is an overriding economic need for improved 

village water systems throughout Yemen. This economic need is re~n

forced by strong political and social pressures to improve th~ quality 

of life for rural Yemenis. Given these political and social impera

tives, this paper has not attempted the artificial exercise of 

quantifying the internal rate of return for the project. 

However, Sir William Halcrow and Partners, a British engineering 

and construction company, working with the World Bank and the Government 

of Yemen, conducted a comprehensive study of small water systems at Wadi 

Surdud for the Tihama Region in Yemen. This study looked at a total 

of 60 villages within the project area to evaluate opportunities for 

improving their traditional water supply systems. Time saved in any 

one year in this study was estimated by comparing the total time it 

takes the women of the village to collect the water under the present 

system with the time it could be expected to take using the improved 

system. 
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The Halcrow study states that, "In a situation of underemploy

ment, any time saved has zero marginal value. But where acute labo'Jr 

shortages occur periodically .•. this saved time can have a real value." 

It is suggested that out of any time saved, a woman would spend 50% on 

household chores and leisure and the remaining 50% on additional 

productive work. Assuming productive work has a marginal value of 

3 months per year and female labour is worth Y.R. 30 per day, then 

benefits following this model have been estimated as 7,500 days per year 

for a village of 1,000 people, or Y.R. 6,200 for the first year after 

installation. (4.53 Y.R. = u.s. $1.00) For 140,000 people, total time 

saved per annum would be a magnitude of 1,100,000 days, worth some

thing like 4.1 million Rinls or 911,000 dollars. 

The Halcrow study suggests that costs and benefits for each 

village water supply schemes have an economic internal return rate (EIRR) 

on the order of 17%. If the benefits were reduced by 20%, then the EIRR 

would become 13%. The time saved and benefits of proposed development 

schemes are shown in tabular form in Tab~e II below. 



TABLE II 

YEAR POPULATION 
(People) 

1 1,000 

· · · · · · · · · · 

3/ 
140,000 n-

TIME SAVED AND BENEFITS OF PROPOSED DEVELOPMENT (AFTER HALCROW !/) 

(CONSTANT 1978 VALVES) 

AVERAGE VILLAGE ESTIMATED TIME SPENT COLLECTING t.JATER]J I 
HUMAN/WATER ANIMAL/WATER 

CONSUMPTION CONSUNPTION PRESENT IMPROVED 
(litres/day) (Utres/day) . SYSTEM . SYSTEM S~VING 

hour/ti~y hour/day hour/day 

25 25,000 256 142 112 

· · · · · · · · · · · · · · · · · · · · 

40 3,500,000 54,443 30,333 24,110 

TOTAL TIME VALUE 
SAVED P.A. IN 

DAYS RIALS/(US 

7,500 28,000 Rials 

6,200 US $ 

. 

· · · · · 

4.1 millie 1,100,000 Rials 

911,000 US $ 

!/ "Wadi Surdud: "Development of the Tihama" by Sir t-lilliam Halcrow [. Partners, Ltd., Vol. 8, p.67, August, 1978. 

2/ Based on following equation (for definition of terms and assumptions, see Vol III; Appendix XI ,pg. 

Drawing rate 

[
pn X cpcnJ-

Hours/Day = Wdr 

Collecting Time 
+ (Tkm + Cpcn) 

Hkm Cpcbj [

Animal Consumption 
+ Ca + E] 

Wa 

1./ Completion of project works approximately 5 years after conunencement of project. 
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TABLE III 

Estimated Costs for a Typical Sub-Project 

Yemeni Rial Dollar 
Donor Inputs Costs = Costs 

RWD ~vell 70,000 $15,453 

USAID Pipeline & 
Storage Tank 62,600 13,818 

VILLAGE Labor & 
Conunodities 73,680 16,264 

UNICEF Pump 25,000 5,518 

PEACE 
CORPS PCV 19,275 4,255 

250,555 $55,310 

Cost per beneficiary: Assuming an average village 
population of l,oon, the cost per beneficiary is: 

250 Y.R. or $55.00 

% of 
Costs 

28 

25 

30 

10 

8 

100% 
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Technical Analysis 

The evaluation of 022 appraised the technical aspects of design, 

construction, operations and maintenance. A form was prepared which 

included a general background of the village, a description of the 

water source ~efore and after the project, a description and cost of 

the project, and an assessment of the project emphasizing deSign, 

constructfon, and 0 & M considerations. The completed Technical 

Evaluation is reproduced in Volume III, Apprendix IV, page 59 . 

Table IV summarizes key data for each project and rates each 

project on technical aspects. A simple rating scale of 1 through 3 

was used. A rating of 1 in this category indicates that the project 

is satisfactorily meeting the village's needs. A 2 rating indicates 

that so~ething was either temporarily or permanently impairing its 

performance. A rating of 3 indicates that the project is not meeting 

the needs of the village. 

Table IV indicates that three of the 10 sub-prOjects were not 

meeting the water needs of the villages. In all instances, sub-project 

failure was caused by rectifiable problems: lack of construction 

supervision, lack of engineering input to sub-project design, or lack 

of social or technical prefeasibi1ity data. As previously indicated, 

project 044 will resolve each of these problems. 

The technical evaluation reconfirmed many of the conclusions of 

the social evaluation. Additional recommendations of the technical 

evaluation have been taken into account in the design of 044: 

• The feasibility of constructing pipes and taps for individual 

homes should be included in the pre feasibility studies of all 

potential sites. Designs, where technically appropriate, 

will include the provision of house connections to be made 

by local artisans and paid for by individual villagers. 

(continued) 
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• An attempt should be made to get partieipation at the governat~ 

or other regional level offices in project selection and imple·· 

mentation. This recommendation has been adopted by 044, and 

regional level officials will be included in all project 

activities. 

TABLE LV 

Technical Evaluation of Small Water Projects 

(N.B. The Technical evaluation looked at the same 
ten villates as the social evaluation, but reviewed 
projects on the suitability of sub-project design, 
construction, and operations and maintenance.) 

Type of 
Population Project Supervision Design Construction O&M 

Over.lil 
perform -

1. Manakha 5000 Spring pipeline local 1 1 1 
tank 

2. Tinaa'Il 530 HOW pipeline tanks local 

3. Magrish 250 DW pipeline tanks PC:V 

4. Hubshi 300 Cistern PCV 

5. Qumama 800 Cistern local 

6. Al Ghola 600 spring improvement local 

7. Dahlil 800 DW pipeline tank local 

8. Dhalma 800 Cistern local 

9. Hayma 500 Cistern PCV 

o. Aras 1,200 mol Cistern pipe rcv 

Average size: 1078 

~OTES: 0 ~ Operating DW ~ Drilled Well 

N.O.- Not Operating HOW • Hand Dug Well 

1 ~ Satisfactory 

2 ~ Unsatisfactory in some respe~ts 

3 - Unsatisfactory 

2 1 1 

1 2 1 

1 2 1 

1 1 1 

3 3 

2 2 2 

3 1 1 

1 3 

2 2 1 

• Since improved ~o l,.oy 
addition of more powerful pump 
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Administrative Analysis 

The RWD was established in 1972 to provide safe and adequate 

water supplies to rural villages. It receives requests for assistance 

from villages and other local entities throughout the country to per

form studies, drill wells, and provide assistance in constructing 

improved village water supply systems. 

Currently the staff of the RWD consists of a director and deputy 

director, three engineers, six technicians, 25 well-drilling personnel, 

and fifteen administrative and support personnel. The existi.ng manage

ment capability of RWD, like that of most other Yemen government organi

zations, is very weak. The top administrative staff have no training 

in engineering or management. The workload and the demands on the 

organization have continued to grow, but the staff has not expanded to 

meet the needs. 

Most of the functional areas or divisions within RWD currently 

lack division chiefs. The RWD has authority to hire third country 

nationals to fill these positions until there are trained and qualified 

Yemenis. At present, however, there are only two Sudanese advisors 

who function in this capacity. One step which RWD should take to build 

itself as an institution would be to fill these positions. Experienced 

men should be found from within the Arab-speaking world to supervise 

work i.n planning and design, field construction, equipment maintenance, 

and in several areas of administration. 

The present de facto functional divisions within RWD are shown 

in the attached chart: 
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PRESENT DEFACTO FUNCTIONAL DIVISIONS WITHIN RWD 

1 Director 

I Deputy 
1 

I 
I I 

Technical Administration 

I i 
I I 

Planning Field Equipment Finance 
& Design Construction Maintenance Correspondence 

Procurement 
Etc. 

I 1 
Springs, t-lells 
Cisterns, Unit 
& Storage 
Tanks 
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Administrative Analysis (cont'd) 

The major assistance to RWD over the past five years has come from 

USAID through 022, and from the UNDP/Who Project. The UN currently has 

a four man advisory team assigned to work with the department, plus 2 

m~ Volunteers. The UNDP group has been directly concerned with the 

administration and management of RWD, and they have recently completed 

a management study of the Department. In addition to USAID and the UN, 

advice and assistance is received from a variety of other donors. The 

Dutch Government provides 2 advisors - one hydrologist and one surveyor -

who work closely with the UNDP. The Saudis and Abu Dhabi have provided 

financial support for the department. UNICEF has provided capital 

equipment in the form of pumps and other assistance. A Japanese group 

originally built projects for the Saudis on contract, and now the Japanese 

Government has initiated direct turn-key assistance. The Iraqi Government 

has also pledged itself to provide turn-key assistance starting shortly. 

Training 

Numerous training opportunities are available to the Yemeni staff 

from USAID and from other donors. Under Project 022, approximately 30 

technicians are in short-term training in Cairo. The rum staff is well 

aware of the staffing and management problems. The senior staff of RWD, 

for example, recently informed USAID that they may hire a group of 

Egyptian engineers to meet their immediate needs. Progress in solving 

long-term needs is not encouraging, however. No candidates are currently 

in long-term training, and the government pay scales are too low to attract 

engineers and other qualified scaff from the private sector, autonomous 

government agencies, or other donor projects. 

Clearly RWD needs various kinds of in-service training, together 

with long-term participant training. The TransCentury team in implementing 

this project, will set up short-term training programs, and on-the-job 

training as necessary, and will identify candidates suitable for lonQP'~ 

term training in the United States or in appropriate Third World uni

versities and institutions. 
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At the same time, the team will explore the applicability of 

institutionalizing parts of 044 from the bottom up, working with 

appropriate village-level groups to ensure that they have the ability 

to operate, maintain, and repair their improved small water systems. 

For an analysis of training goals and methods to be used to further 

the institutional development of both RWD and the villagers, see pP. 26 

of the implementation plan in this volume. 

Health and Environmental Analysis 

The Ministry of Health has prepared a list of health and environ

mental related problems which are of most concern to the government. 

The diseases in or1er of priorjty are (1) Diarrhoeal diseases, (2) 

Tuberculosis, (3) Malaria, (4) Schistosomiasis, (5) Maternal diseases, 

(6) Measles, (7) Respiratory diseases, (8) Inflammatory diseases of the 

eye, (9) Intestinal parasites, (10) Prenatal diseases, (11) Whooping 

cough, (12) PCM and avitaminosis, (13) Traffic accidents, (14) Bacillary 

dysentry and amoebiasis, and (15) Anaemiasis. 

Clearly a number of these diseases are related to public water 

supply. The Ministry of Health states: "There is a strong evidence 

that the main causes of ill-health are ..• water supply, waste disposal 

poor hygience, uncontrolled irrigation schemes and all socio-economic 

factors, (which) have created such an unsatisfactory situation." * 

Specific objectives related to water supply between the years 

1976 to 1981 include reduction of the incidence of intestinal parasites 

and dysentary. To meet these objectives the Ministry of Health states 

that interaction between sectors is necessary, particularly "better 

coverage of the population with an adequate supply of good water by 

the Ministry of Public Works." 

The USAID Mission conducted an initial Environmental Examination 

and no negative environmental effects were ident:l.fied. (See Appendix IX, 

page 115 in Volume III of this report. 

* Nutional Health Programme 1977-1982, Ministry of Health, YAR 
Ahlgust, 1976. 
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IMPLEMENTATION PLAN 



IV. Implementation Plan 

1. Chronology of imp1eme~tation over five years. 

2. Sub-project implementation steps 

a. feasibility studies 

b. selection of sub-projects 

c. technical designs 

d. sub-project agreement 

e. construction 

f. supervision and monitoring 

g. operations and maintenance 

h. timing of construction for a typical sub-project 

3. Institution Building 

• training 

• research and testing for appropriate technology 

• standards and specifications 

4. Project Implementation Pp.rsonne1 

TransCentury: 

Team leader 
Design engineer 
Well master 
Construction supervisor 
Administrative officer 
Diesel mechanic 

Local Hire Yemeni staff 

Peace Corps Volunteers 

5. Project logistics 

• office space 

• transportation 

• procurement 

6. Accounting Services 

7. Additional Administrative Considerations 
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1. Chronology of Implementation Over Five Years 

The following represents a detailed description of the various 

implementation steps to be taken over the life of the project, starting with 

the evaluation of 022 c.;onducted by USAID in the Winter and Spring of 1978, 

and extending over the five year life of the project. 

A. Completed Actions 

• Social and Technical Evaluation, Spring, 1978. 

• Request for expressions of interest from PVOs and site visits 

conducted by PVOs. 

• Request for Peace Corps Voiunteers (PCVs) and in-country train:lng 

for PCVs. 

• Approval of the extension of Project 022 to cover financing the 

initial stage of the Project, prior to arrival of TransCentury. 

• Discussions with RWD regarding their commitment to the project; 

USAID and RWD review of the draft project paper. 

• Program agreement signed. 

• TransCentury Field Assessment. 

B. Actio'.ls Pending 

• Drafting final OPG d~cument. 

• Mission and RWD review and approval. 

• AID/W review and approval. 

• Funding 

• Contract negotiation and signing with TransCentury. 

C. First Project Year 

• Once the pre-project activities are completed end the PVO 

contract is signed, the TransCentury 5 member team will be on 

site within Oile month. 

• Vehicles, Equipment and Commodities Purchase: TransCentury, 

operating with an advance, is expected to purchase vehicles, 

equipment and initial project commodities. 
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• The second group of PCVs will be reauested, trained and placed. 

• Twenty sub-projects will have been comple~ed with an estimated 

20,000 beneficiary. 

O. Second Year Project 

• The other components of the project including pump testing, 

an operation 0 & M unit, and research activity are expected 

to begin. 

• The first evaluation, emphasizing institut;.~~al and technical 

aspects of the project will be held. 

• The third group of PCVs will arrive. 

• The results of the evaluation will be used as input to AIO/W 

documents and included in the implementation of the latter 

part of the project. 

• The water quality monitoring and health advisory unit will be 

established. 

• Fifty sub-projects will have been completed with 50,000 beneficiaries. 

E. Third Project Year 

• The second evaluation, concentrating on the social, economic and 

environmental impact of the project will be held. 

• The fourth group of PCVs will arrive and be trained. 

• Eighty sub-projects will have been.:completed with 80,000 beneficiaries. 

F. Fourth Project Year 

• One hundred and ten sub-projects will have been completed. 

G. Fifth Project Year 

• The end of project evaluation will be held, to determine if 

the project should be terminated, extended or , new project 

designed. 

• One hundred and forty sub-projects will have been completed with 

140,000 beneficiaries. 
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2. Sub-Project Implementation Plan 

The following steps will be followed in the implementation of individual 

sub-projects: 

a. Feasibility study 

h. Selection of sub-projects 

c. Technical design 

d. Sub-project agreement 

e. Constructio~ 

f. Supervisi0n and monitoring 

g. Operations and Maintenance 

h. Timing and construction for a typical sub-project 

a'. Feasibility Study 

Simple feasibility survey procedures to facilitate compar1scns be~ween 

and among va.rious villages requesting assistance will be designed at the 

beginning of the project. These initial surveys will be standardized for 

routine use. 

The feasibility study will be undertaken by the Senior Design 

Engineer together with Peace Corps Volunteers. The studies will concentrate 

on collecting technical data including the approximate population of the village, 

of near by villages which use the same water, sources of water by season, quality 

of water, water-shed and collection areas, and ways in which water from various 

sources may be combined in village use patterns. 

Water from a cistern, for example, may be used primarily for watering 

animals and washing, while spring water may be used only for drinking. Social 

data will also be collected, describing the social structure of the village, the 

age and sex composition and the work patterns of its population so that an 

accurate assessment may be made of the village's ability to provide project inputs. 

A rough sketch will be attached to the study showing the relationships between 

water source(s) and the site(s) of village(s). A second sketch will show 

preliminary locations of structures and suggest estimates of reauired commodities, 
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as well as showing a rough estimate of total and AID financed project costs. 

Once the proper procedures are established, it will be possjble to conduct 

this kind of feasibility survey within a few days. 

b. Selection of sub-projects 

Given the water shortages in Yemen and the limited resources available, 

a priority system must be arranged for selection of sub-projects. Ideally, 

as a first step, an inventory would be made of all villages along with an 

evaluation of current water systems. Unfortunately, there are 52,734 villages 

in Yemen, and the logistics of such a survey are beyond the scope of this 

proje~t. As an alternative, the Rural Water Department has proposed to contact 

the governors and Local Development Board Coordinating Councils of each 

governate to request their lists of priority projects. From these lists, 

TransCentury and counterpart staff will conduct feasibility studies. 

It is proposed, further, that the largest 25 towns and cities of Yemen 

be excluded from consideration of this project. Ninety-three ~ercent of the 

population lives in settlements of less than 25,000. Based on the information 

presently available, 044 will concentrate most of its projects in medium 

settlements, large settlements, and small towns ranging in size from 250 to 2,000 

people. In absolute terms, there are 2,683 such settlements ifi Yemen, with 

a combined population of 1,182,244 people representing more than 25 percent of the 

population of the country. We estimate that 140 rural water projects can address 

approximately 10 percent of the needs of this target group. 
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Table V 

Distribution of Yemen's population by size of settlement 

(From the National Cencus February, 1975) 

Total no. of inhabitants 
Settlement Class settlement class 

in each 

Designation No. of inhabitants Absolute Relative 

Dwelling groups under 50 681,613 14.5'1 63.7\ 
50-100 924,031 19.6% 

Small settlements 100-250 1,393,041 29.6% 

Medium settlements 250-500 669,120 14.3'] 
Large settlements 500-1,000 403,098 8.6% 25.2% 

Small towns 1,000-2,000 110,026 2.3% 
2,000-5,000 99,723 2'Ul Medium towns '>,000-10,000 69,942 1.5~ 

4.7% 
Large towns 10,000-50,000 52,392 1.1% 

Cities over 50,000 302,350 6.4% 6.4% 

Yemen, total February 1975 4,705,336 100.0% 

One major considerati)n in choosing this target group is the issue of 

optimizing costs. Costs will vary from sub-project to sub-project, but a 

general rule is that per capita costs vary inversely with the size of the target 

population. The sma'.ler the population served by a give~ project, the higher 

the per capita costs. Conversely: the larger the system, the greater the 

economics of scale possible. 

Feasibility studies will be reviewed by a committee in Sana'a to select 

the best and rank them by priority The committee will consist of representatives 

from TransCentury, RWD, Peace Cvrps and concerned governorates. Trans

Century, together with RWD, will be responsible for establishing this Review 

Committee, and the criteria for choosing projects. 

The following criteria will be incorporated into the selection of 

sub-projects: 
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1. Present size of village(s) 

2. How many people paid the Zaqat al Fotrah tax last year?l/ 

3. Kind of village (After Rick Tutwiler's study, see Vol III, 

Allpendix 4, p 59) 

Type A Type B 

Type C Type D 

4. Present source(s) of water: 

5. Present quantity of water avaiable for people and for animals 

6. Present quality of water: (on scale 1 to 5) 

7. Prevalance of gastro-intestinal problems in village, (especially 

aILlong children) 

8. Measurable fecal or bacteriological contamination of water supply 

9. Incidence of cholera or other water born diseases in village by year 

decade, etc. 

10. Continuity of water supply (seasonally) 

11. If proposed project were built, projected future quantity and quality 

of water available: 

12. Requirements to safeguard purity of source: 

13. Future needs, vs. future demands, vs. availability. 

14. Village's estimated average per capita income to facilitate comparison 

between and among other villages. 

15. Villagers' willingness/ability/eagerness to contribute to project, 

and evidence thereof: 

16. Ability of the village to pay a) total or b) partial cost. 

17. Ability to maintain system after construction: 

18. Is the project technically feasible? 

19. What percent of the residents of the village area will benefit from 

the project? 

20. Will water from the system be used for other than domestic purposes? 

21. Will the project staff, RWD and AID be allowed access to inspect the 

project during and after construction? 

22. Other donor's contribution to project? 

1/ Zaqat. Al Fotrah is a tax of 5 Rials paid at the end 
of Ramadan by every person presently living in a 
village. It is a good informal measure of the real 
population. 
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23. Estimated cost of proposed project? 

24. Needs: Criteria scale representing sum of above variables: 

c. Technical design 

Once the project has passed through the review committee, a final 

design will be prepared. It is intended that the technical designs will be 

done by the same people who do the feasibility surveys. This w~ll ensure 

continuity and inteyration of the relevant socio-economic and technical 

considerations. 

Technical designs will be simple, appropriate, and ecologically sound. 

Designs will also reflect the unusual labo= short capital-intensive economic 

conditions of Yemen. The design unit will work toward standardization of 

designs as has already been done for cisterns, storage tanks, and pump houses. 

Final designs for specific sub-projects will include land surveys and 

a detailed materials list. During the final design site visit, discussions 

will be held with local authorities concernino rights of way, the village 

contribution, and scheduling of construction. The eeneral cl.esi~::l criteria 

for the construction of small water projects is included in Appendix VI, p 90. 

d. Sub-project agreement 

After completion of the technical design, a draft sub-project agreement 

will be prepared, showing the specific obligations of all parties, and the 

timetable for project construction. It will include standard clauses on record 

keeping, inspections, settling of disputes and termination. The agreement will 

be negotiated and signed by: 

• a representative of RWD 

• the governor of the province, or his designate~ representative 

• the village shaykh, or his designated representative 

When appropriate, the agreement will include preconditions: such as the 

village having local commodities on site prior to commiting AID !unded commodities 

or comitments of a Peace Corps volunteer. Since the agreement is a key element 
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in the success of a project, it will be considered as a legally binding 

document. (For a draft of the ~emorandurn see Appendix VII). 

e. COl~struction 

Construction methods and materials will vary by type of sub-project 

and by the topographical considerations of individual sites. Given the extremely 

high costs of imported materials plus the expense of inland transportation, the 

use of local materials like stone, and other commodities will be encouraged 

whenever possible. Cost details of representative projects completed under 

Project 022 and proposed projects are presented in Appendix V, page 70. 

f. Supervision and monitoring 

In the early phases of 044, each individual project needs to be closely 

supervised by a Peace Corps volunteer. Some projects require more supervision 

than others. To optimize the ~se of volunteers, therefore, it would be ideal 

to coordinate different types of projects in a contiguous area so that one 

volunteer could supervise two or three different kinds of projects at the same time. 

Later during the course of the project, it is expected that the project will 

stimulate a cadre of Yemeni contractors or village headmen who are competent 

to supervise both the technical and administrative aspects of projects. If such 

local capabilities can be developed, it will reduce the need for volunteers to 

supervise each project so closely, as well as furthering the institutionalization 

of the project. 

Volunteers will coordinate work with the local shaykhs in each village. 

Volunteers will be supervised by TransCentury, a; well as by Peace Corps Staff. 

The shaykhs are both traditional figures, as well as liaison persons with the 

Central Government. As such, the shaykhs are under the authority of Provincial 

Governors. 

Monitoring of projects will be undertaken by TransCentury, RWD officials, 

and the USAID Project Manager. Once the project is completed and a final 

inspection made, TransCentury, through RWD, will issue a completion letter with 

copies to USAID. 
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g. Operations and maintenance. 

Operations and maintenance is both a social and technical issue, and 

these two areas must be ~losely synthesized. The feasibility surveys, for 

example, must analyze operations and maintenance considerations before the 

project is designed. Once constructed, the water system becomes the responsi

bility of a local entity. For elaborate projects it will often be necessary to 

C1:eate Village Water Companies to insure that there is an authority competent 

to operate and maintai~ the system. This entity will control recurrent and other 

costs as they occur, and will designate 0 & M personnel and collection rates for 

water users as appropriate. On the technical side, too, it is important to see 

that the villagers understand how to maintain equipment which is part of the 

project. If there is a pump, for example: someone in the village will be named 

pump operator to be responsible for its operation and maintenance. PCVs and UNDP 

personnel will be responsible for training village 0 & M personnel i.n association 

with the UN's ~raining program. 

If the water system requires some so!:"t of taxing authority, it is inlj?0rtant 

that appropriate figures in the village understand, be responsible for, and be 

accountable for this revenue collection and allocation. The social evaluation 

of 022 concluded that the villagers have been able to e~tablish appropriate social 

fo~s sufficient to run improved water systems. 

Finally, there need to be yearly maintenace checks of each completed system 

by the 0 & M unit within RWD, and 044 staff to check on both mechanical and social 

aspects of the system. 

h. Timing of construction for a typical sub-project 

With project implementation well underway, it is expected that the average 

sub-project will undergo the following phases. 

a) Feasibility study and review week 1 

b) Sub-project selection and review week 3 

c) Technical desig.l completed week 5 

d) Sub-proj ect ag~_eement drawn up and signed week 8 

e) Construction tegins week 9 

Construction finishes week 21 
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Depending on complexity, location, availability of materials and labor, 

season of the year, and other considerations, completion of sub-projects will 

take from 12 - 30 weeks. An average project is estimated to take approximately 

three months for field construction. 

3. Institution building 

The second purpose of Project 044 is to strengthen the institutional 

capability of the RWD. In this connection, the following activities will be 

undertaken: 

• Training -- both sbort and long term 

• Research and testing 

• Standards and specifications 

• Improved criteria for sub-prOject selection 

• Training at the village level 

• A coordinating council 

• RWD's contracting and maintenance capabilities 

Training 

TransCentury and the Rural Water Department both appreciate the need 

for institution building to ensure that the RWD has the long term capability to 

build improved water systems after the completion of this project. At the same 

time, RWD officials are well aware of the limited capability of the existing RWD 

staff and the increasing demands being placed on the organization. Yemen's acute 

shortage of skilled manpower and the low payscale of government ministries makes 

it difficult to attract qualified staff. The prospects are not good for obtaining 

young graduate counterpart staff over the life of the project. What the project 

will attempt, therefore, is to d~sign a basic organizational structure endorsed 

by MPW. WIthin such a structure, TransCentury will assist RWD to identify key 

personnel requirements, and to develop a recruitment und detailed training plan 

to support such an effort. A modest goal has been set for six or seven counter

part professional staff during the life of the project. AID has already set 

aside money in a separate project for long-term participant training, and the UN 

is presently establishing a program to train villagers in the operations of rural 

water systems and appropriate technical equipment. We propose that 044 address 

the remaining needs of the department through a variety of training techniques. 
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The project is based on the belief that cae best training occurs when 

the participants have a personal interest in the outcome. To define areas of 

interest with some specificity, the project will begin with a systematic 

assessment of the long-term personnel needs of the RWD. Some months after the 

project starts, a two person training team will come to Yemen on TDY to design 

the assessments. This will identify common interests between the TransCentury 

staff and their Yemeni counterparts. By the time of the assessment, TransCentury 

staff may have identified various operational bottlenecks within the department. 

Alternatively the Senior staff of RWD may see a need for specific kinds of training 

in appropriate aspects of project administration or technical areas. 

Based on this assessment~ training goals will be established, and an 

operations plan will be designed. We expect that training ~~ll focus primarily 

on mid-level administrative personnel within the Department. Training could be 

either operational, emphasizing project administration, or technical, emphasizing 

design and construction techniques. Another area to explore would be community 

level training. This could focus on community organization, mobilization, or admini

stration techniques. 

'rhe Pe~~e Corps volunteers will also develop counterpart relations with 

local construction supervisor3. A typical relationship could involve training a 

local supervisor who had worked on a particular village project, to afterwards be 

hired by RWD or other villages to supervise other construction. We expect that 

approximately 20 such technicians will be selected and trained over the life of 

the project. 

Research and Testing for Appropriate Technology 

The project will establish a modest research and development capability 

for the RWD, by undertaking various investigations: 

• experiments with cistern covers to determine if water 

quality is improved; 

• experiments with filtration of cistern water; 

(continued) 
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• experiments with structural measures to limit access 

to cisterns: 

• testing of solar stills. 

Investigatory work will be undertaken primarily by TransCentury staff, 

assisted by PCVs, as time permits, After the second year, however, it is hoped 

that RWD personnel will be able to devote at least 10 perce~t of their time to 

research and testing activities. Such activities will take place in the field 

as well as in the RWD offices in Sana'a. 

§tandards and specifications 
During the course of this project, the TransCentury Team Leader, Design 

Engineer, Peace Corps volunteers and RWD staff will develop a simple and applicable 

set of standards and specifications which will layout relevant criteria for rural 

water constru~tion projects. A draft of such a document j3 shown in Appendix VIII, 

page 90. Standards and specifications will be prepared in English and Arabic, 

and given to the local construction foremen and PCV supervisors as tools for 

on-the-job training to continually upgrade construction quality. These standards 

will be routinely used in all sub-project construction. It is expected that these 

standards and specifications will also be used in other RWD public works projects. 
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nTransCentury, in collaboration with RWD and other 

foreign donors, and with the assistance of Peace Corps 

Volunteers, will develop, field test, and standardize simple 

Sl:lrvey proced'..lres and instruments for choosing between and 

~nong potential rural water projects. The design of these 

procedures, instruments, and criteria will ~uild upon ex

isting bureaucratic patterns and cultural practices and 

become formalized within the Planning Unit of RWD within the 

first three years of the Project for routine use. 

"Surveys will be done at the village level to e,\Tal

uate and compare villages' water needs and resources. The 

surveys will assess the approximate population of the village, 

of related villages which use the same water, analyze sources 

of water by season, look at water-shed and collection areas, 

and review the ways in which water from various sources may 

be combined in village-use patterns. A rough sketch will 

be a'ttached to the survey showing the relationships between 

water sources and the sites of villages. 
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"Selection criteria will be established in conjunc

tion with other foreign donors working within the rural water 

sector to optimize resources and preclude duplication of 

efforts, in addition to enhancing the benefit incidence of 

particular subprojects. 

"Village Level Training 

"Village level training will have thr~e specific 

aspects: water systems' management, water systems' mainten

ance,and public health and sanitation. 

"First, water systems' management. As the Trans

Century Team achieves greater familiarity with the specific 

realities of local communities and their management capabil

ities, it will provide training and assistance to establish 

functioning Village Water Companies. (See Vol. III, Appendix 

III, page la, for an analysis of Village Water Companies as 

they are part of the Social Analysis of Project 022.) In 

the firs~ two years of the Project several models will be 

tested in appropriate villages, and by the end of the third 

year sample charters will be drafted for replication and 

further testing. The charters will focus upon the Village 

Water Companies' organizational structures, and decision

making, and fiscal processes. 



Insert 

28 c 

"S~cond, water systems' maintenance. The UNDP is 

responsible for training village diesel mechanics, who are: 

responsible for the maintenance of pumps and equipment, and 

has already organized a training program. TransCentury will 

coordinate closely with, and assist the UNDP team to ensure 

that appropriate candidates are identified and recruited for 

training, and to ensure that the training curricula is 

relevant and scheduled in a timely fashion. During the first 

year of the project, TransCentury will assess the need for 

additional maintenance training. As required, TransCentury 

will recommend new or expanded training opportunities to 

the UNDP, or establish them in concert with other donors 

or unilaterally. 

"In addition, we envisage the use of TransCentury 

staff and consultants for continued on-the-job skill training 

in the area of maintenance. 

"Third, public health. Improved availability and 

access to water for villagers requires that they receive 

education in public health and sanitation. In the first two 

years of the project TransCentury will assess the scope and 

content of education and training methodologies consistent 

with tranditonal knowledge and beliefs. In the third year 

educational systems will be tested for widespread replication. 
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Training will target village-wide participation but focus 

on women, children, and resident heads of households. We 

envisage using community institutions to train village people 

such as teachers, mullahs, village leaders and respected 

women to optimize local resources, legitimize training content, 

and to gain sustained widespread impact. 

"Finally, we anticipate and will encourage the growth 

of local private contractors. In constructing village water 

systems with RND personnel, TransCentury staff, and Peace 

Corps Volunteers, villagers will expand their knowledge of 

engineering and construction techniques such as proper cement 

mixtures, how to .lay and align pipe, and how to plan and 

operate simple water systems. Some villagers will acquire 

entrepreneurial skills. By the end of the second year of 

the Project, we believe as many as 10 local contractors will 

be spawned by the Project and operating unilaterally in 

certain phases of the rural water development business. 

'~Further, by the end of the second year, RWD will 

have an Office of Contracts within the Technical Division. 

To the extent possible, this office will contract or sub

contract with the newly generated local contractors for sub

project construction. 
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"A Coordinating Council 

"In order to institutionalize RWD's capability to 

monitor foreign donor assistance to rural water development, 

a Coordinating Council will be formed. In concert with RWD 

leadership and the UNDP, TransCentury will establish the 

Coordinating Council with membership from RWD, UNDP, the 

Japanese and Iraqi programs, UNICEF, and Peace Corps. Other 

relevant donors such as the Saudis and Abu Dhabians will also 

be invited to participate. The Council will be established 

by the sixth month of the Project, meet monthly for the 

second six month period, and be chaired by the Deputy Director 

of RWD. At the end of the first year, meeting schedules, 

agendas, information-flow systems and participation will be 

formalized on the basis of the six-month trial experience. 

"RWD's contracti~ 
and Maintenance Capabilities 

"TransCentury will explore the possibility of ex-

panding RWD's outreach to the rural sectors of Yemen through 

the creation of a Contracts Office within the Department. 

If this approach is found to be feasible, this office will sub-

let contracts for the construction of individual subprojects. 

To this end, the TransCentury team and Volunteers will be 
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instructed to identify and work with the local Yemeni con

struction supervisors who seem to have the ability to function 

as contractors under the auspices of the RWD. Training pro

grams for potential contractors--either formal or OJT--will 

. be- held as- necessary and appropriate." 
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4. Project Implementation Personnel 

This project calls fo_ the construction of 140 rural water projects over 

a five year period. Based on the existing capability of RWD and the prospects 

for improving that capability, the desired outputs of the project, and USAID!Yemen's 

experience gained under 022, the following personnel are required: 

TransCentury 

The TransCentury Team will consist of five expatriates and eleven Yemenis. 

For job descriptions see Volume III, p. 144. 

Team Leader The team leader will report to the Director General and 

Assistant Director General of RWD and manage the project. In particular, 

he will review feasibility studies prepared by other team members, assist 

in project selection, schedule personnel, supervise the procurements of 

c()rnrnodities, maintain financial records, make inspections and prepare reports. 

Design Engineer The Design Engineer will be responsible for feasibility 

studies and technical designs of proposed sub-projects including storage 

tanks, transmission and distribution lines. He will also supervise pump 

tests, select pumps and engines, and perform other engineering duties under 

the project. 

Well Master The Well Master will assist the design engineer as well as 

making site visits to completed systems to verify operations and maintenace 

procedures. This individual will also be involved with monitoring water 

quality, supervising pump tests, and conducting the research and testing 

aspects of the ·project .• 
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construction Supervisor The Construction Supervisor shall work primarily 

as a liaison and coordination person between and among RWD, USAID, the Peace 

Corps Volunteers and staff, and the villagers of Yemen. He shall assist, 

as necessary, with the negotiations of Memoranda Agreements with the villages, 

RWD, and USAID. His primary responsibility shall be to provide logistical 

field support to Volunteers in the form of tools, commodities, and other 

necessary construction materials. He shall undertake other duties as assigned 

by the team leadE!r. 

Administrative Officer This staff member will be responsible for all aspects 

of routine officE~ management, from typing to filing to the preparation of 

normal and routine office reports. S/he will be experienced with office 

procedures, and much of his/her work will focus upon the formal preparation 

of written dOCUITlents necessary for AID, Peace Corps, and TransCentury/Washington. 

In addition, it is hoped that this person will have the opportunity to work in 

the field from time to time to participate with the formulation of future 

program activities. A former Peace Corps Volunteer from Yemen is envisioned 

for this position. 

Diesel Mechanic (TCN) This person wu.J. c.::;sist with the maintenance of both 

pumps and vehicles. He will serve in a line capacity with 044 and also in a 

training and supervisory capacity with RWD mechanics and village technicians. 

He will be assisted by one or more Peace Corps Volunteers. This man will 

be recruited at the discretion of the team leader and AID Project Manager 

and it is e:l!:pected that he will come from somewhere in the Arab world. 
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Local Hire Yemeni Staff 

l. Procurement Officer 

2. Bookkeeper/Accountant 

3. Translator 

4. Clerk/Typist (English) 

5. Drivers (3 ) 

6. Warehouse Person (I) 

7. Guards (3 ) 

The Yemeni support staff will keep files and accounts, prepare vouchers, 

procure commodities, maintain the warehouse and keep warehouse records under 

the supervision of the TransCentury Team. 

Fifteen Peace Corps Volunteers 

Ten Construction Supervisors It is estimated that one project will average 

approximately three months to complete. To construct an average of 30 

sub-projects each year will require an average of 10 volunteer construction 

supervisors per year over the life of the project. With normal contingencies 

inevitable in a country like Yemen, one supervisor will probably be able to 

manage 3 sub-projects per year. 

Three Surveyors One Peace Corps Surveyor Designer can support and back 

stop approximately three construction supervisors. 

TWo for Equipment Maintenance TWo Volunteers to work with equipment. One 

Volunteer will be in charge of pump installation, testing, and maintenance. 

The second volunteer will have primary responsibility for small vehicle 

maintenance and repair. 

During a latter phase of this project, volunteers -- especially female 

volunteers -- may be able to do some follow-up work in villages which have received 

improved cormnunity water supplies. These volunteers wculd be working i' the 

areas of sanitation, nutrition and health education. 
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TransCentury and Peace Corps will be ()rganizationally integrated within 

The Rural Water Division. The organizational chart on page 32a represents such a 

possible alignment. (The chart on page 14adepicts the existing structure of RWD). 

The expanded organizational chart attempts to show how both people and programs 

might fit into the on-going operations of the Rural Water Department. It includes 

U.N. personnel, and where the Japanes~ and Iraqi bilateral aid programs fit. In 

addition, RWD ~eceives assistance from Saudi Arabia, Abu Dhabi, and UNICEF. At 

present, however, this latter assistance is limited to cash and material support, 

and does not ~nclude staff assistance. 
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5. Project logistics 

• Office Space 

The RWD is moving to temporary quarters and office space will 

continue to be minimal. Contiguous space in the new office building 

will be rented to serve as TransCentury's Project Operation's Center. 

• Transportation 

PCVs in the field will be provided with trail bikes to commute from 

their residence to field sites. Groups of volunteers would be backed 

up by four wheel drive vehicles for extremely rough or distant sites 

and for delivery of minor project commodities. Fifteen trail bikes 

will be purchasedr Project vehicles will include nine four wheel drive 

vehicles, and one five ton truck. TransCentury will purchase the 

vehicles. Purchase will also include a stock of spare parts. Maintenance 

of the vehicles will be done at the RWD shops at the USAID Project site 

with RWD employed machanics. Major repairs may be performed by locally 

contracted mechanics. 

Initial Purchase 
(Local Procurement) 

2 short wheelbase 4 wheel 
drive vehicles 

10 trail bikes 

spare parts 

Table VI 

1st Year 
(U.S. Procurement) 

4 picku?3 
(4 wheel drive) 

1 Suburban 
(4 wheel drive) 

1 5-ton truck 

spare parts 

After 18 Months 

2 pickups 
(4 wheel drive) 

5 trail bikes 

spare parts 

TransCentury proposes to purchase 2 short-wheelbase 4 wheel drive vehicles 

"off the shelf" in Sana'a, Yemen at the beginning of the project, and trail

bikes and parts as necessary over the life of the project. 
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Procurement and Project Commodities 

TransCentury will stock a supply of cement, .pipe and fittings, 

reinforcing bars and lumber for sub-projects. This will allow 

economics of quant~ty purchasing. To the maximum extent feasible 

purchases will be made in the united States. 

Because of intermittant problems of congestion at the port of Hoidaida, a blanke1 

waive~ for' local offshelf purchase to 525,000 per transaction is requested. 

This will allow local purchase of Code 935 source commodities particularly at the 

initiation of the project. Under this blanket waiver pumps and engines will also 

be ;urchased when required. Pumps and engines generally will be purchased from 

local suppliers who will also provide guarantees, servicing, and installation. 

Importation of individual pumps as needed is not practical and stocking a com~lete 

range of pumps would not be economical. Pumps and engines donated by UNICEF to 

RWD will be used to the extent possible. It is planned for TransCentury to purchase 

commodities acting for ruID under a Letter of Credit, Letter of Commitment or a 

Direct Reimbursement Authority with an advance from AID. 

TransCentury will have an account for other project related goods and services. 

This account will finance items listed below required for the overall implementation 

of the project but not charged to a specif:c sub-project. Items under this category 

could be included under the same ~RA under an advance with monthly voucher submitted 

and approved for reimbursement by the AID Project Officer and USAID Controller. 

1. Vehicles, Spare Parts, and 0 & X Expense. 

2. Surveying and Drafting Equipment and Office Supplies. 

3. Project Equipment and Supplies. 

4. Research and Testing Equipment. 
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"During the first year of the Project, TransCentury 

will explore the possibilities of creating a Servicio to 

facilitate institution-building. Servicios have been used 

with considerable success in Latin America to create new 

departments or institutions which were outside the constraints 

of traditional bureaucratic systems. They have been very 

effective in building institutions to build rural infra

structural projects. 

"At the beginning of Servicio operations in Yemen, 

this new administrative unit will be led and managed by 

TransCentury staff, both expatriate and Yemeni. In the course 

of the Project, this administrative support unit would become 

increasingly nationalized and by the end of the Project would 

be a fully functioning part of the Yerneni administrative 

structure, managed by Yemenis.n 
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liThe Servicio would have special exemption from 

taxes and import duties, and will be independent from the 

civil service salary scales of the Government of Yemen. A 

major component of the Servicio's work during its earliest 

phases will be the importation of conunodities. The Servicio 

will be given full authority to procure all commodities 

necessary for the construction of rural water projects in

cluding pumps, cement, pipe, casings, and miscellaneous 

equipment ." 
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6. Accounting Services 

An accounting and management services sub-contract will be 

negotiated with a chartered accountant's firm in Sana'a or adjacent 

area. The TransCentury Controller, or his designee, will come to 

Sana'a to set up the initial record keeping and warehousing systems. 

Thereafter it will be the responsibility of the chartered accountant's 

group to: 

• review and appraise the internal control, procurement, and 

accounting procedures; 

• observe physical inventory procedures; and 

• independently confirm and physically verify selected assets. 

Quarterly unannounced alldits will be performed by this group. 

7. Additional Administ]'ative Considerations 

Water Quality Moni'.:oring 

A water quality m'Jnitoring unit within Yemen's water sector is essential 

to assure the potabi~"ity of water. This unit does not rightly belong in 

the small water pro~ect section of RWD or under TransCentury, since it 

should serve all projects completed by RWD. The Department of Hydrology 

assisted by AID Pr:)je,=ts 025 and 043 is also involved in this area, but 

is questionable whl~ther it will be able to provide water quality monitoring 

services for the e:ltire country in the foreseeable future. 

10 perform aCCllrate bacteriological tests, the sample should be tested 

within 24 houses Ci'~: collection. lilith this constraint the only feasible 

means is to h~ve ~ield teams collect samples during the day and return to 

Sana'a or Taiz in the afternoon, and run the test the next morning. Staffing 

and supervising such a process is under the general direction of the UNDP/WHO. 

For the requirement of the Small Water Project, however, TransCentury will 
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collect initial samples at the feasibility stage of sub-projects, 

and make collections at random during subsequent sub-project site visits. 

Test Pumping 

Another key project component upon which the Small Water Project will 

depend is the creation of a test pumping unit within RWD. Wells drilled by 

private contractors and often those by foreign concerns are often not 

test pumped. This test is essential in determining the safe yield of 

the well to insure an adequate project design. An electric submersible 

pump with truck mounted generator and tripod is the preferred eauipment. 

RWD currently has an oper~ting unit which will need replac~llent (except 

the generator) during the life of the project. It is estimated that the 

unit can perform an average of one pump test per week and thus the unit 

would be under utilized if used solely under the Project. The Project 

proposes to purchase two test pumps of varying capacities and a replacement 

vehicle (IS-ton GHC truck) for general use by RWD with the stipulation 

that it is to be made available to the project as needed. Provision of 

driver, technician crew, and miscellaneous equipment should be the 

responsibility of RWD with possible training to be provided by TransCentury 

or WHO advisors. 

Surveys Outside the Scope of the project 

In the past the Director of RWD has been required to provide surveys 

and/or designs outside the scope of his ongoing activities and consequently 

project personnel have been instructed to participate in non-project related 

activities. These activities should be condoned, providing they do not 

interfere with normal project activities, providing there is justification 

for the activity under the general scope of the duties of RWD, and providing 

that the activity can serve as a training activity for personnel of RWD. 
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On the following pa.ges targets and schedules setting 

forth quantifiable bench mclrks are presented. These deal 

with: 

• Subproject selection criteria 

• Village level training 

• Coordinating Council 

• RWD's maintenance capabilit~J 

• A Servicio 
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Targetls Schedule Years 

1 2 3 4 5 

1. Subproject Selection 
criteria. 

Benchmarks: 

a. RWD to use TC/044 
project feasibility and 
socio-economic survey forms 
for reviewing their own or 
other donor's projects 
(percent of time used) 0 25% 50% 60% 75% 

b. 044 feasibility 
studies conducted by Trans-
Century and Peace Corps 60 90 90 90 90 

c. RWD planning and 
design section chief 
designated to review socio-
economic prefeasibility 
studies one man in third year 

d. RWD junior tech-
nicians names to conduct 
field feasibility surveys. one man in third year, 

two men in fourth and 
fifth year 
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Targets Schedule Years 

1 2 3 4 5 

2. Village level training 

Benchmarks: 

a. training programs for 
diesel mechanics under UN 
auspices. 

programs held 3 5 7 9 12 

b. Village Water Companies 
provided with organizational 
and man~gement training 

No. of companies 10 20 30 40 40 
receiving assistance 

c. Pu!:lli.~ health and 
sani ta tiOll 

No. of PCVs scheduled, 
trained, and in country 0 2 5 10 15 

d. Contractors trained 0 5 10 15 20 



Targets 

3. Coordinating Council 

Bellchmarks: 

a. Number of times 
convened 

b. RWD Planning and 
Design Office established 

c. Planning Office 
staffed with Chief Engineer 

d. Construction Section 
headed by one engineer 

e. Wells unit, engineers 

1 

6 

f. Wells unit, technicians --

g. 0 & M unit, techni-
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Schedule Years 

2 3 4 5 

12 12 12 12 

year three 

one man by year 3 

one man by year 3 

one man by year 2, 2 men 
in year 4, 3 men by year 5 

one man in 2nd year, two 
men in year 3, three men 
in year 4 

cians one man in year 2, two men 
in year 3, three men in 
year 4 

h. Admin. sect-on, senior 
staff one man in year 3 
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Targets Schedule Years 

1 2 3 4 5 

4. Improvement of RWD's 
delivery and maintenance 
capabilities 

Benchmarks: 

a. 044 projects con-
structed 20 30 30 30 30 

b. RWD projects uni-
laterally constructed over 
and above 044 10 15 20 25 30 

c. Office of Contracts 
established within RWD x 

d. Contractors working 
with RWD 0 2 4 6 8 

e. No. of finished projects 
checked for operations and 
maintenance problems 5 10 20 40 40 

f. Appropriate technol-
ogies identified 0 1 2 3 3 

g. Appropriate tech-
nologies functioning in 
villages 0 0 5 7 10 
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Targets Schedule Years 

1 2 3 4 5 

5. A Servicio 

Benchmarks: 

a. Idea approved by CPO x 

b. Professional staff 
seconded to Servicio 0 3 3 4 5 

c. Commodities imported 
(Millions of dollars) 0 .5 1 1.5 2 

d. LDAs service~ 0 5 10 20 40 

e. No. of RWD contractors 
provided with commodities 0 2 4 6 8 
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Financial Plan 

The total project costs for Project # 044 are divided between TransCentury, 

RWD, village contributions and the inputs of other donors. These financial plans 

follow: 

1. TransCent~!Z 1/ 

AID Years 1-3 Years· 4&5 

TransCentury 

Notes: 

Salaries & Fringe 

Travel & Transport 

Allowances 

Consultant Fees 

Other Direct Costs: ~/ 
(equipment, supplies, 
and commodities) 

Overhead 

G & A 

Subtotal 

$ 938,569 

172,405 

445,497 

58,778 

2,473,341 

202,550 

__ ~~2J.~~ 
$4,626,172 

$ 758,092 

83,601 

"80,439 

25,012 

1,528,109 

150,358 

___ ~!~J.2~~ 
$3,142,557 

1. TransCentury's costs in hoth columns include realistic inflationary 
factors and are derived from the OPG (revised) budget, Volune II. 

2. Other direct costs cover ~apital items procured by TransCentut~ 
for the project on R1ID's behalf. (The development of RWD's capability 
to take over this procurement function through the servico mechanism 
is described elsewhere in this paper). 
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2. RWD, Villagers and Other Donors 

The contributions of RWD, villagers ann other donors are presented in two 

forms, at constant prices, and with 25% annual inflation. 

The overall costs are as follows: 

a. At constant prices 

Villagers 

RWD 

Other DOllars 

b. With 25% Annual Inflation 

Villagers 

RWD 

Other Donor 

Years 1 - 3 

$1,319,928 

662,920 

675,000 

$1,805,554 

803,491 

921,875 

Years 4 - 5 

$996,120 

432,200 

500,000 

$2,188,742 

916,210 

1,098,632 
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Costs for skilled and unskilled labor, commodities and transportation 

have been broken down by years. 

a. At Constant). Prices 

1979 1980 1981 1982 

Village 332,808 498 060 498,060 498,060 

RWD 59,220 84,600 84,600 84,600 

Other donors 175,000 250,000 250,000 250,000 

b. With 25% Annual Inflation 

1979 1980 1981 1982 

Village 404,760 622,575 778,219 972,774 

74,025 105,750 132,118 165,235 

Other Donors 218,750 312,500 390,625 488,281 

1983 

498,060 

84,600 

250,000 

1983 

1,215,968 

206,594 

610,351 
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Additional project contributions in terms of RWD personnel and RWD admini-

strative support (rent for housing PCV's, office rent, furniture and supplies, 

warehousing & fuel) are also presented over the five years: 

a. At Constant Prices 

1979 1980 1981 1982 1983 

RWD personnel 75,000 75,000 75,000 75,000 75,000 

RWD adt:dni-

strative 

support * 56,500 56,500 56,500 56,500 56,500 

b. With 25% Inflation 

Additional project support 

RWD personnel 75,000 93,750 117,188 146,485 183,106 

RWD admini-

strative 

support * 56,500 67,800 81,360 97,632 117,158 

* The costs for project contributions from RWD, Villagers and other donors 

are derived from the figures presented on pp. 72-77 of volume III, appendix V. 

as derived by the AID/Yemen Mission Staff. 
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3. Total Costs 

The overall project costs for the five year period are presented below: 

At Constant Prices With 25% Annual Inflation 

Contributions 

RWD, Villagers, Other Donors 

TransCentury 

TOTAL 

4. Project Per Beneficiary Costs 

(million U. s. $) 

4.54 7.73 

7.77 7.77 

12.31 15.50 ==::::1_========== =-=_===========a 

At constant prices, the LOP costs per beneficiary for Project # 044 are 

$88; with 25% annual inflation, the LOP per capita costs rise to $111. These 

costs, when amortized over 20 years, are rerlucec to $4.40 and $5.55 respectively. 

These derived per capita project costs, are high in relation to projectl 

beneficiary ratios in most LDC's. In Yemen,. however, as per beneficia~y costs are 

directly affected by the excessively high cost of labor and commodities with 

skilled labor commanding $50 - $66 per day and unskilled labor at least 

$20 per day. Therefore, in the Yemen context --- as distinct from other LDCs ---

the per capita beneficiary costs can only be seen as low. AID's contribution, 

$7.7 million divided by 140,000 beneficiaries, amorti=ed over 20 years, yields 

a beneficiary cost of $2.78 per rural villager. 



Evaluation Plan 
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As indicated in the overall implemer.tation plan, there will be three 

evaluations over the five year life of the project. The first will be under

taken during the Fall of 1979, and the second during August-September, 1980. 

The final evaluation will be during the,fourtlL year. Eaoh evaluation will have 

slightly different focus. Evaluations will refer back to the measurable 

indicators given in the log frame of this OPG. They will also examine progress 

against the records of RWD, TransCentury and Peace Corps personnel. 

• First Evaluation Fall, 1979 

This evaluation will stress social, institutional, and technical aspects 

of the project. The evaluation team will investigate the current structure 

and capability of RWD to review its needs for consultation, training, or 

other ;tethods of strengthening the institution. In the field the':eam 

will investigate a sample of water supply systems to ascertain the. 

appropriateness of It he technical designs, materials used, and distribution 

systems. They will also ask questions about the village social patterns 

that have be~n created to tackle water distribution, and operations and 

maintenance for the new structures. 

It is anticipated that this evaluation will require 12 person/weeks of 

technical services. A possible composition for such a team would be 

one member from the government of Yemen, one from TransCentury/Washington, 

one from USAID/Yemen and one from AID/Washington. Details regarding this 

evaluation, specifically project objectives to be evaluated, will be developed 

by the end of Year 1. 

• Second Evaluation -- Year 2 

This evaluation wjll focus on all aspects of the project, including the 

village beneficiaries. '!:'he evaluation team will investigate any changes 

in work patterns, life styles, or health and productivity that have 

resulted from new or improved water systems. The :l.nvestigators will visit 

some non-project sites to use as controls. The team will rely on initial 

sub-project intervention questionnaires and, any other relevant surveys. 
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The team will also investigate the structure of RWD, with particular 

emphasis on its long-term program and training needs and capabilities. 

It is anticipated that this evaluation will take about 16 person/weeks. 

The team might include the following members: one rural sociologist 

with an understanding of the role of women, one micro-economist, one 

health specialist, and one person experienced with rural works project 

management. Recommendations from this evaluation will be incorporated 

in the implementation of the later parts of the project. The team will 

also review general progress towards end-of-project objectives. 

Final Evaluation -- Year 4 

This end-of-project evaluation will determine whether the project should 

be terminated, ex~ended, or a new project designed. It is anticipated 

that this evaluation will last 16 person weeks, with two representatives 

from AID/Washington on the team. Its main focus will be to assess the 

degree to which project objectives were attained, the potential for 

fUl:ther institutional support or training for RWD, and the provision 

for supplemental preventive health teams for RWD water projects. 



VII. PROJECT DESIGN SUMMARY (LOG-FRAME) 
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Narrative Summary: 

"To improve the quality of life of rural Yemenis." 

OVI - Measures of Achievement - One year following end of project. 

MOV -

1. Approximately 140,000 persons having access to improved 

water sources within close proximity to residences. 

(A1 lity to operate and maintain systems substantiated). 

2. Improvement by 3 significant factor in statistics of key 

water-relates diseases in villages assisted. 

3. Evidence of additional self·-he1p activities undertaken 

in 40-50% of villages assisted. 

4. Women freed for more productive employment. 

1. EOP evaluation, on-site visits, contractor reports. 

2, MOH/WHO recors at national and district level where 

available; contract team survey records. 

3. EOP evaluation, on-site visits, contractor reports. 

4. EOP evaluation, on-site visits, contractor reports. 

Important Assumptions: 

1. DeSigns will be adequate to serve targeted demand, i.e. 

future needs. 

2. Villagers maintain quality of water source; records can 

substantiate improvement/deterioration in health. 

3. Self-help nature of water project will encourage village 

participation in meeting other development needs. 

4. Productivity viewed as preferable to leisure. 
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Narrative Summary: 

1. To provide improved domestic water supply in selected 
rural villages. 

2. To provide the means for institutionalization of the project 
within RWD. 

End of Project Status: 

1. 140 village water systems. operational and meeting existing 
village population consumption needs; new technologies 
developed and functioning in five to ten villages. 

2. a. Basic O~ganization Structu~e established to include: 

MOV: 

Planning and Design Conscruction, Adm:i.nistration, Wells, 
Operations and Maintenance Sections. Certain positions 
staffed, additional positions needed, identified, and 
requisite training requirements established. 

b. Other Donor - RWD Coordinating Council established and 
functioning. 

c. 0 & M Section fully operational and maintaining systems 
installed under this project. 

1. EOP evaluation, on-site inepection, contract reports. 

2. a. Organizational chart, RWD budget, EOP evaluation indicating 
that: 

Design section staffed by 1 engineer. 
Construction section staffed by 1 engineer 
Wells Unit section staffed by 3 pump engineers and 

3 technicians. 
Administration section staffed by Chief of section, 

accountant and procurement. 
o & Maintenance section staffed by 3 maintenance/repair 

technicians. 

b. Organization chart, EOP contract reports. 

c. Three maintenance engineers training and maintaining 
existing systems as indicated by EOP, spot visits by 
USAID personnel. 

Important Assumptions: 

1. Designs adequate, implementable in timely fashion, and 
selection process workable. Other tecuilologies applicable. 

2. RWD receptive to institutionalizing capability within 
RWD proper; it can locate trained personnel or provide 
means for training/upgrading skills. 

3. Increase salary scales leads to i~proved retention rate. 
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OUTPUTS 

1. 140 projects designed and constructed with following 

sub-outputs: 

a. .. Feasibili ty surveys cosducted and in~lude basic socio-

economic data. 

b. Village selection process established. 

c. Periodic water quality testing. 

d. Village health attitudes canvassed and elementary sanitary 

hygiene education provided. 

e. O&M capability established within all sub-project villages. 

f. Appropriate technologies developed and employed to enhance 

supply, sanitation in selected villages. 

g. Standardization of design/construction for simple systems 

replicability, e.g., cisterns. 

2. Improved RWD organizational structure endorsed by MOPW with 

accompanying revised pay scales. 

a. O&M section fully staffed. 

b. Additional staffing requirements identified and plan 

developed for recruiting-training such personnel. 

Magnitude of Outputs: 

1. Reliable and improved water supply system in 140 vjllage~l, 

meeting demand of existlng population with capaci'-: for 

indigenous expansion. 

a. Approximately 420 feasibility studies performed by 

EOP Maintenance. 

b. Criteria establisiled for rational selection by RWD. 

c. Water source tested before, during and after sub

project intervention. 

d. Prior to sub-project selection villagers questioned 

regarding health attitudes and problems, and guidance 

provided in terms of basic sanitary hygience. Curing 

third year of project, follow-up survey in villages 

assisted to date will provide trends. 

(continued) 



44 

Magnitude of Outputs: (cont'd) 

e. Two people trained/functioning in each village -

total 280 trained by EOP. 

f. Appropriate technologies identified of which 2-3 

functioning in 5-10 villages. 

g. Such designs presented in pamphlet format and 

disseminated in villages assisted as well as 

adjacent areas. 

2. Five functioning divisions with official MOPW approval and 

functioning coordinating committee. 

MOV -

a. Three trained maintenance engineers. 

b. Comprehensive recruitment/training plan developed 

in ~ooperation with RWD. 

1. Periodic and EOP evaluation, contract reports, USAID on

site observation, Memorandum of Agreement, Pe~ce Corps 

Volunteers' reports. 

2. RWD organizational chart, budget, contractor and USAID 

ref>orts. 

Assumptions: 

1. a. All technicians on board, functioning in timely 

adequate manner. 

b. FeasibIlity and designs meet village requirements. con

struction supervision adequate, and projected construc-

ti,on timetable - 1 per supervisor per quarter is attainable. 

c. Cooperation from UNDP/WHO forthcoming. 

d. Contractor has expertise to devise and implement surveys 

and follow-up. 

e. Villagers can be trained/retain ability. 

f. Contractor has expertise to adequately address 

g. Contractor and '.Tillages can develop, apply respectively. 

2. MOPW accepts RWD expansion, supports increased budgeting. 
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Contractors: 

Technical Assistance - 25 person years consisting of: 

1. Team Leader 
2. Design Engineer 
3. Wells Master 
4. Construction Supervisor 
5. Maintenance Advisor 
6. Administrative Assistant 

Commodities to consist of: 

Cement, pipe, reinforcing steel, lumber, pumps. 

Training: Local in-country on-the-jcb of RWD O&M personnel 
and village operations. 

Peace Corps: 10 construction supervisors and 3 design 
support volunteers, plus 2 mechancial 
support volunteers. 

RWD: Personnel 
Office 
Commodities 

Villages: Self-help contribution 

Implementation Target (type and quantity): 

RWD: 

see previously submitted budgets, and supplementary financiaJ. 

data. 

s'.~e previously submitted budgets, and supplementary financial 

da.ta. 

Villages: 

MOV: 

see previously submitted budgets, and supplementary flnan~ial 

data. 

USAID, rum budgets, Contractor, USAID reporting, 
Memorandum of Agreement, PCV reports. 

Assumptions: 

1. Personnel can be obtained/reta~ned by contractor. 
2. PCVs can be obtained/retained. 
3. ~.Jai-Jers can be obtained for loc"il procurement. 
4. RWD personnel - budget forthcoming in timely manner. 
5. Villagers' contribution not adversely affected by 

weather, harvest, etc. 
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~eneral Background 

"Toda,/' s Yemen is a contradiction. If develo.l?rnent ' .... ere measured 

301ely by GNP, YeI!!en \-Iould be one of the '.vorld' s fastest developing countries. 

Per capita GNP \vas only $172 in 1973/74 while in 1976/77 it ' .... as a respectable 

$469, an increase of 40~ per year over the three year period. In almost any 

o:ehr terms -- infant mortaility, education, life expectancy -- Y-:om,!n is still 

one of the least developed countries in the world."* 

Yemen's economy must be classed as oil related, since migration to oil 

rich countries and the resulting remittances are the most important phenomena 

affecting it. The rapidly increasing QIP has been fueled by increases in 

workers' remittances from Saudi Arabia the the Gulf, officially $1.1 billion in 

1976/77."* 

':'he above facts pose unique proble.rns in Yemen's develo.t:ment. On the one 

hand, with 90% of the population being rural and liviing in villages '.oJith 

minL~~~ services and a huge amount 0f remittance money held b'l i~dividuals, the 

car:::ying out of development projects would seem a simple ma::ter. \'iewed from 

teh other hand, the shortage of labor, particularly skilJ.ed labo~, the inherent 

\v"eakness of the central government and its ministrie3, a high inflation r.3.te, 

virtually non-existent infrastructure particularly lacking in roads over the r.:>ugh 

topography and a fierce independence of the populace, all of these facts \York 

against implementing self help type development projects to benefit the rural 

population. 

Nith these facts in mind, AID has choosen a strategy for the next five years, 

which given prLrnary emphasis to education, but also places 3ubstantial Q~?hasis 

on rural development. 1",yo projects are planned for FY 79 -.vhich approach the 

problem of improving the living conditions of the rural Yemeni. The first of 

these, Local Resources for Development (0045), will attempt to provice assistance 

* country Development Strategy Statement, Y.A.R., USAID/Yemen, 1·larch, 1978. 
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in the design and construction of locally initiated rural infrastructure 

proj~cts proposed through Local Development Authorities (LDSs). The project 

will ~ork at buildi~g several selected LDAs with initially little emphasis on 

the central governmant organization, CYDA. The second project, the Small Rural 

~'later Project (0044) will attempt also to provide assistance in the design and 

construction of locally initiated rural projects, limited, however, to domestic 

~ater sUP91y in rural villages. 

the pro~ects differ in their approach to pro'Tiding assistance. \{'1ile the 

first will attempt to ' . .;ork ',lith grass roots organizations, the second will 

at':empt to '",or}: ,-lith the established central govern.rnent organization, .3tt~~!?ting 

to ~ake it a more effective organization and more responsive to the needs of 

the population. From the institutional point of vie'tI, it , ... ill be interesting 

co track these two projects and compare their relative success in delivering 

improved services to the rural population. From tile institutio~al point of view, 

it >-lil1 be interesting to track these t\ ... o projects and compare their ::::elacive 

success in delivering improved services to the rural population, Useful informa

tion should be gene::::ated in determining the direction of future projects in the 

rural development sector. 

There is much scope for the construction of the project and, in particular, 

there is scope for developing a central agency which can provide feasibility a~d 

design services for villages desiring an improved water sup~ly. Even the major 

' .... adi proj ects could "('vell be served by a central governement organization capable 

of conducting surveys and designs. 

a major component of this project. 

Building such a strong service is ",-ie'.'ed as 

It has not been tackled by oth~r donors, and i 

could ha"e an effect long after the project has been completed. 

Through financing by the Dutch government, the RWD currently is provided 

two ~mo advisors , ... ho are working primarily on institutional c.evelopment particularly 

in the training area. The I'lHO is considering extending this p::::oject ::md USAID 

~vill be working to coordinate with this project. Additional staff su?port is 

provided by several m-i Volunteers and several addit~onal volunteers are e::-.:pected. 

Fi~ally, mlICEF has provided RI'7D ,v!th a supply of com:r,odities, prima.t'ily pumps 

and engines which will be available for subproject use. 
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APPENDIX II 

Other Activity in the Watar Sector 

In ~ddition to this involvement of USAID, other donors have been active 

in the rural "'later supply secotr. Catholic Relief Services has been involved 

",ith approximately ten small village water supply projects. A Japanese firm 

completed 36 turnkey village water projects involving drilled \"'ell under contract 

to the Saudi Arabians. Currently the Japanese gov~rr.ment is sponsoring the 

drilling and construction of imately 18 additional systems. The Germans and the 

~ut=h intend to complete a number of village water projects in conjunction with 

their rural development projects in Rida and Amran. The Iraqi government has 

recently agreed to drill twenty-five wells for rural village Hater supply systeI?s. 

The proj~rJ....'l1 will drill wells in areas including Kholan, Pharnar, Annis, Harr.dan, 

and Sana'a. The program will only drill wells, leaving construction of the storage 

and distribution syste,'tl to RtID and the rural villages~ The Tihma Development 

Authority ',..,ith donor assistance from the Norld Bank and others is planning or 

is working ~ ... ith a number of village watt;.:' supply projects in its project area, 

primarily in the northern Taiz and Ibb governates. Other wadi projects \oJhich 

presumable would include rural water supply components for which feasibility 

studies have been completed are Jauf, Bana, Rasyan, Sihan and Kharid. Ti~etable 

for financing and implementing these proejcts are flexible at the current time. 

Although these projects cover a good percentage of the country (see map App. 

it is not conceivable that they will meet the total needs of villages in their 

areas. The major wadi projects \-lill generally concentrate on the wadi bottom 

areas where irrigation is practicable. Villages in the upper reaches of drainag? 

areas have tended to have little contact with the projects. 

Yemen has three institutions directly involved in the water sector: these 

are the National Water and Sewerage Authority (NWSA), the Rural ltJater Division 

of the Ministry of Public Works (RWD) and the Cooperative of Yemen Development 

Associations (CYDA). This section will abalyses MWSA and CYDA as they related to 

the proposed Small t'later Project. 

The WtlSA is responsible for providing water and Se\'Terage service to the 

major cities of Yemen. It is currently undertaking projects in the five largest 

ci ties of the country with assistance from outside dc..;~ors :"ncluding the ~':orld 

Bank, AID, the Saudi Fund, the Abu Dhabi Fund and others. The 1?r~cise lL-nit of 

the scope of NI'lSA' s ir.tp.rest has never been established. However, USAID is 
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planning for another proj-=ct, estL-nated that m'iSA ,.;ould not aSSUI!\e respor.sibility 

for any mo~e th3n 15 additional cities over the next five years. Clearly ~ruSA 

has only a marginal interest in p~oposed project 044. 

The other institution involved in the ''';3.ter sector is CYDA. C'[DA 3.nd 

the LO.;s undert.ake a , .... ide variety of development projects, includiI:g ..... ater systems, 

irri:;ation systems, roads and schools. As ""ith RHD, CYDA's technical ability is 

'.'leak. At U",e p~eseI:t tL-r.e, CYDA ~as only t~.;o engineers, plu.:; assistance fr0r.1 t!1.e 

Irish volunteer group CO);;';!::?l!. I:1 the project de'lelopment 'p:~ase a oecisio:1 was 

made ~~o i.~?lement the proj ect t~~ouS'h R~m, the followi:-,g is a sumz71ary of the 

arguments leading liD to t~is decision. 

The ' . .;eakness of bot~ institutior,,,, particularly in the :::J.Z'.age.lllent :lr.:1 

technical siaes, is a~parent. Because ?:·iD is vIi thin the ;'Iinistrv of Public 

~~rks, however, it has a pool of draftsmen and surveyors to draw fro~ and also 

tas some ' .... areho'.lse spa8e, purc!1.asinq facilities, and experience ; ... ith .:tn 8stablishec 

accou:1ting section. Placing the project within Cl'DA would nean st'bstantial '..;od:. 

in each of these areas, particularly the accounting area, where C':.lJA has r~ot been 

involved operatio;1ally 'Hi th pr''Jjects, particularly in the sense of purchasing ar.a 

warehouseing co~odities. Father CYDA has served r..ore of a coordinati::g fU:"'.:::tion, 

performing studies and providirog :'.lnding ar:d bu~eaucr.3.~ic a3sistanc8 sue;\ as ta:~ (7) 

exemptions for L::lAs. Est3.blishi::g an or:erational small 'Hater proj eet ',.;i ':~li:1 CYiJA 

appears to be outside the scope of the organization's operational rua~cate. 

CYD.:\' 5 relation to the gover","ilent is al.so a large questi:l:1 Mar\. eFC> does 

not consider CYDA a government organiz~tion. Instead it is considered a s~~i-

autonomous or autonomous orgazation, alL~ough it does have a budget provided by 

the cantral government. CliJA' a iI:fluence with goveP.".I:lent ~ninistries and the 

President is roo': knm·m. In experience '..;1;:h small water projects, LDAs bri:1g 

their pr·::>j ects to :lWD directly or through the governor rat.'1er than throug!1. e'lDA. 

For an LDA =oad proj eet '.'lhich needs a r:>ad grader for a s~on: Deriod, for exa;:nple, 

it is more l.ikely that the LDA wo~ld go directly to the high~ ~r authority rather 

t:can CYD.1\. Thus coordinating role eYD;', play3 bet'..;een the LD.;s and the qo·,·ern.-::ent 

is not really ~~no·.'·;n. Again, an e.:<~~pl~ fro~ the s~3.11 ~,.;ater Froj ects: t:"1e 

directc!: general 0: ?~.;o r.as at tL'7.-=S gone di:::ectly to the Pr~3idG::t of Yemen 

to solve problems involving village projects. It is not known ~'lhether th~ head 
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of Ci~A has this kind of di~ect relationship. 

A third point relates to the scarcity of s}~illed manpm.Jer in the country. 

The argument here is that whatever skilled r..ar.po'der Yemen possesses in the rura:l 

water field should be placed in one agency. If placed in CYDA, the grol..l? would 

ser~,e LDA projects, pres1.1ffiably those with an effective IDA. If within R~'lD, the 

group could serve the same LDAs as well as villages not represente~ by an LDA. 

The argul'Tlent on the other side, of course, is t!1at because R:m is a government 

organization, it perfo!."TIls only projects for villages having political influence. 

The evaluation of the small water project did not discover this to be the case, 

ho',lever, since the objecti.ve of the project ,:md a stated goal of th~ YA?G is to 

provide improved water supplies to the rural population, th2 project should be 

placed where it can serve the widest audiences and make sost efficient ~se of 

available rr.anpower. At this time the ~.ID l-lission has deterTIined that the Rur-:;.l 

Water Division of the ~1inist~y of Public ~'lorks is the appropriate institution. 
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I. The Nature of Small Water Projects. 

USAID/Yemen Rural Water E:upply Project 022 was begun with the stated 

objectives of improving the welter supplies of rural communities through we11-

drilling and local self-help pro~ects. The project is slated to end in the 

present fiscal year (1978). 'rhe project is placed. in the Yemeni Government 

throuqh the Ministrv of Publi: Wcrks (MPW), ·in the Rural Water Division (RWD). 

Project 022 is divided into two separate activities. The first is the 

drilling of tube wells. The second is the design and construction of village 

water storage and distribution systems. This report is concerned with the aspect 

of the project, hereafter called "Small Water Projects." 

The Small Water prGjects component of Project 02~ may be divided into two 

kinds of water systems. The first is the construction and renovation of village 

cisterns. These cisterns are characteristically open, cemented excavations below 

ground level which colJect run-off water from rainfall. Although these cisterns 

do have settling basins which remove a proportion of s~diment, the water in the 

cisterns themselves is not potable by anyone's standards. Cistern water is used 

by villagers for watering animals and for such domestic uses as the washing of 

kitchen utensils, food, and clothes. Other uses include construction and, in some 

instances, irrigation. The primary objective of AID assistance to cistern develop

ment i; to increase village water supply through increased storage capacity. In 

most cases, AID undertakes cistern projects which will provide sufficient storage 

capacity for year-round use. 

The second type of Small Water Project (SWP) seeks to develop simple systems 

for the storage and distribution of potable water in villages. These projects 

transport water from an already existing source to stone masonry storage tanks. 

In most cases this involves the laying of a pipeline from sou.?:"ce to tank, the 

construction of a tank (or tanks), and the ~.'3tallation of water taps allowing 

access to the water. In situations where a tube well is utilized, AID and the 

MPW usually attempt to provide a pump and engine. Projects utilizing springs 

require improvements in these and sometimes also a pump and engine, if the springs 

are at a lower elevation than the storage tank. These pipeline-tank projects seek 

to provide for all of the potable water needs of the communities which they serve. 

The SWP objectives of providing rural communities with reliable and potable 

water supplies fall under the overall new directions policy of AID. In particular, 
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these projects address a basic h~~ need in Yemeni communities. In Yemen's 

arid climate, water supply and quality are an ever-Fresent environmental 

constraint. In the typical village, the water supply is insufficient for the 

community's needs either because of dependence o~ rainfall collection or the 

scarcity of non-contaminated ground water sources. Moreover, the potable water 

source for most villages is not located in the settlements themselves, but some 

distance away. Often, villages are located for defense and agricultural reasons 

on rocky outcroppings and water is either gathered in open cisterns or drawn 

from wells or springs in the valleys below. Procuring water in these situations 

requires women to walk to the source and handcarry filled containers back to 

their homes. 

Thus the provisioning of water sources in the villages is meant to reduce 

the cost of water by increasing its availability and accessibility. This, in turn, 

it is reasoned, res~lts in substantial savings of time and energy for village 

women while increased use of water for domestic purposes should improve general 

health among the total population. Ultimately, it is hoped that these changes 

will enable villagers to invest their resources and time in more economically 

productive activities. For example, reduced water costs may result in higher 

participation of women in agriculture or other directly productive activities. 

Finally, the implementation of self-help water projects is seen as a stimulus 

to further community improvement activities in the villages. The initial project 

may be expanded and improved, for example. The organization and mobilization of 

resources and expertise which project construction and maintenance require may be 

drawn upon for other community projects sllch as school construction, road b .ilding, 

or agricultural cooperatives. Successful projects demonstrate to villagers their 

own capacity for initiating improvements in their living conditions by using local 

resources and give them a handle on how they may proceed to obtain resources from 

outside, such as the government or foreign Gonor agencies. 

II. The Implementation of Small Water Projects. 

Project 022 Small Water Projects are by their nature limited in scope. The 

objective of the program is to provide modest and technologically simple water 

systems to small populations. The projects remain the property and responsibility 

of the communities which directly benefit from them. 
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In order for hID/~emen to agree to support a prcject, certain conditions 

must. be met. First, the project must provide a public water system to which all 

villagers, regardless of social or economic status, have equal and unrestricted 

access. The water provided must be for domestic use only; the project's water 

must not be allocated for irrigation or commercial use. Secondly, the villagers 

themselves must contribute the required labor' and local materials fer construction 

of the system. This contribution, at least for projects not requiring a pump and 

engine, is usually over fifty per cent of the total cost. Thirdly, the system 

must be publicly owned by the village as a communal body, and the village must 

take responsibilityror the care and maintenance of the system after it has been 

completed or AID's cornmittment has been fulfilled, whichever comes first. 

If a proposed project meets these requirements, AID/Yemen's support constitutes 

the following donations: 1) the technical design of the system to be built and 

2) non-local materials such as cement for cis~erns and pipe, cement, and fittings for 

pipeline-tank projects. AID does not supply dynamite or blasting powder for cistern 

oI' tank excavation. If these items are needed, they must be acquired by the villagers. 

The Yemeni NPW is also involved in all Small Water Projects. The NPW usually 

supplies a pump and an engine if these are required by the pro;ect, b~t their main 

job is the selection of projects for implem~ntation from among the ~roposals they 

receive. This usually means that MPW makes recommendations to AID/Yemen concerning 

which projects AID might support. Villages desiring AID and MPW support for a 

project which they are proposing must initially go to MPW-Rural Water Division and 

obtain its approval and recommendation before AID becomes involved. The selection 

proc~ss which MPW follows is based upon the size and feasibility of the pro;ect and 

circumstances relating to the population to be served. 

Once a project has been approved by MPW and AID/Yemen a Memorandum Agreement 

specifying the contribution of each party is signed by AID, MPW, and the local 

sponsor representing the village. The local sponsors of projects are of two types, 

either a Local Development Authority (LOA) or the shaykh of the village. The local 

sponsor takes responsibility for delivering to the project the items indicated in 

the ~greement as village contributions. In some projects, the local sponsor also 

takes responsibility for the supervision of actual project construction, although 

this is not specified in the Agreement. In other cases, MPW or AID undertakes to 

supply a project supervisor (most often a Peace COrPs Volunteer (PCV)). If the 

supervisor is not a local person, then the village takes responsibility for his 
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housing and maintenance on the gite. Memorandum Agreements do not specify 

a beginning date for projects, nor do they include a dat.e by which the project 

must be completed. More often than not, the actual relations among the three 

parties are based upon informal committments among individuals, and nut uFon the 

provisions stated in the Agreements. As far as can be determined, these Agreements 

are not legally binding contr~cls. 

III. Survey of Socio-Economic Aspe~ts of ~mall Water Projects. 

AID/Yemen is currently considerL1g continuing the Small Water Projects 

component of Project 022 as a separate project (Small Rural Water Systems 044) 

after 022 expires. As part of the preparation vf this new Project P~per, a 

survey of existing and planned Sm~ll Water Projects was undertaken during 

December, 1977 and January and February, 1979. The surrey was aimed at evaluating 

the successfulness of existing projects and analyzing the social impact of these 

activities. 

Teh bulk of the survey consisted of making field visits to eight projects for 

which AID's committment has been fulfilled and to four sites tor which AID is 

considering projects. In addition, t~e supervisors of two other completed were 

intervie'~ed ~s to the scope of these projects, their current status, and their 

"fit" with the local socio-economic environment. The following statements are 

based upon this sample of ten completed projects and four proposed ones. 

Although every village surveyed displayed unjque social and economic 

characteristics, a typology of three village types emerged fro~ the thirteen 

settlements considered (note: the town of Manakha has both a completed and a 

pruposed project, see Annex #5). These general types are as follows: ~lPe A 

is a village with expanding economic opportunities in various sectors; Type B is 

a village with a high rate of labor out-migration but with cash cropping opportunitie! 

and Type C is a village with a high rate of migration but with a subs1ster.ce 

agricultural base. Categorization of the villag~s surveyed according to these 

types may be found in figure #1 below. 

In terms of general characteristics, Type A settlements are clearly tre 

wealthiest and the most developed economically. More detailed descriptions of 

such settlements may be found in Annexes #4 and #5. Type A settlements are regional 

market centers which serve the needs of their surrounding rural areas. They are 
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invariably located on either main highways or primary rural access roads. 

Because of their growin9 commercial enterprises (e.g., stores, restaurants, 

hotels, car service centers, etc.) and the large numbers of non-residents who 

use the services located in them, these settlements have the highest water demand 

levels of all tha rural settlements which Small Water Projects serve. In fact, 

the three type A settlements surveyed all had demands exceeding the capacity of 

their projects. MoreOVer, these demands will continue to increa=e in the fore

seeable future. 

Type B villages are not commercial centers and do not have high percentages 

of non-agriculturally employed full-time residents. Thdse villages are, however, 

very much integrated into the market economy because of their cash crop agri~ultural 

base and because of their labor migration and re3ulting cash remittances. The 

agriculturalpotential.of these village& allows substantial local investments in 

productive activities (mostly grape, qat, or vegetable cultivation). These 

investments include clearing new fields, hiring wage labor, and providing sufficient 

irrigation facilities for the crops. Thus Type B village water demands are two 

sided Domestic water needs Nill increase as a function of incr.eased POPulation 

and desire for improved living conditions and agricultural wa tee needs were 

increase as a function of new agricultural investments. In many of these villages 

the water supply is a serious environmental constraint, and villagers face a real 

trade off in allocating water for the type of activitv. The village of 

Magrish, for example (see Annex #3), "is ~Jrrently dividing their water between 

their new project and tne needs of their grape and vegetable crops. Although the 

AID-supported projects are specificallY not aimed at irrigation, agriculture in 

Type B villages is a factor which must be seriously considered in Small Water Project 

design and impact. 

Type C villages represent the "poorest of the poor" in terms of current and 

po"tential growth. These villages are only partly integrated into the market 

economy. Tfuis partial integration is primarily a result of labor migration bv 

young males who leave in order to earn money which is sent back or saved to support 

their families (see Annex #1). Type C villages ha:le a local economic base firmly 

rootea in subsistence agriculture, and the crops they produce are almost wholly 

consumed by the households which produce them. The ever-presp.ot water scarcity is 

most acute in these villages, where the local environment barely contains enough 

water for domestic use and almost none for irrigation purposes. 
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It is not surprising, therefore, that of the s!x Type C villages surveyed 

fou~ suprlement marginal agriculture with other econom~c activities (two have 

n~arby quarries, une has several plaster ovens, and one has salt collection and 

~ishing). Also, due to the lack of SFrirqs or streams these villaqes currently 

rely upon c01lecting rainfall run-off and bringing in a drinking water by truck for 

their dome3tic needs. 

To say the least, living conditions in Type C villages are rough by any 

standard and have only mCU'ginally improved recently because of the remittances 

sent by migrant workers. These villages characteristically are populated by women, 

old men, and children. Thre ar.e very few local investment opportunities which 

could act as incentives for the yount; lilen to stay. AID-supported projects in 

these village~ ilave the highest vis ible impact of all the Small vrater Projects. 

Not surprisingly, the strength and complexity of village institutions which 

become involv",d in community self-help activities ':aries with the three types of 

socio-economic situation. In analyzing the ~ole of local institutions in Small 

Water Projects ~nitiation and implementation, the "local sponsors" of the projects 

were surveyed. For the purposes of this report, a local sponsor is defined as 

those people (or the institution they re?resent) who (1) proposed the proiect to 

MPW-Rural Water Division; (2) tool~ responsibility for s~pplying local materials 

and, in some cases, construction supervision; and (3) took responsibility for project 

maintenance and/or extension aft.:e":" AID's involvement ended. Local sponsors are 

of two types. The first is the Local Development Authority of the village's district 

or a member of the LDA who lives in the villa;e, and the second is the shaykh of 

the village or sub-district. (For an excu,lple of LDA spons0rship see Arme)( lt5, and 

for shaykh sponsorship see Annex lt3). 

The local sponsors' role is critical for the initiation ~f projects, for they 

are the people who are empoweced to speak for the p~0ple of the village. The local 

sponsor brings the proj ect proposal to the :-1PW for the initial evaluation, ar,d 

they must continue to follow the project proposal thr.ough the various stages of 

negotiations, feasibility studi~s, etc. until the Memorandum Agreement is signed. 

With respect to the site itself, the local sponsor must obtain the materials which 

ehe village is to supply according to the terms of the Agreement and the verbal 

exchanges made in the negotiating process. This requires a great deal of work 

at the village and household levels, for ~~e shares of the cost must be determined 

and collected from each household. In most cases, the local sponsor also acts 

as the construction supervisor, although he m~y not have the required technical 

capability to adequately complete the job. 
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The capabilities of the sponsors vary greatly from project to project and 

appear to be determined by the unique circumstances of each individual and each 

community. Moreover,the resources available to the sponsors for getting the 

project approved, begun, ffid completed are an important factor. Fo~ example, the 

sponsor often has to travel to Sana'a (i.e., to MPW ~r AID) to lobby for his 

proposal, and these expenses usually come But of his pocket. Also, the spon~orrs 

position in his local community can determine whether or not he is successful in 

his efforts. Oftentimes influence in the local community is insufficient to get 

a project begun if the sponsor has no influence in Sana'a, and vice-versa. 

IV. Conclusions: Impact of Projects. 

The analysis of Small Water Projects presented below is based upon the 

relationships of various socio-economic factors fo~nd in project villages and the 

degree of project success in the villages. These factors and project success 

ratings are presented in figures 1,2, and 3. 

A project was considered a success if the following conditions were met: 

(1) the completed system is operable, even if non-AID supported extensions have been 

added, and (2) the system achieves the objectives listed in the Memorandum Agreement. 

Thus, if, for example, a pipeline-tank has been installed, but the engine p~ovided 

is insufficient to fill the storage tanks of a regular basis, then the proiect must 

be considered only partially successful. In terms of achieving the objectives of the 

project, such a situation can not be considered a success. 

The ten completed projects surveyed are presented in figure #1. The overall 

success rating of these projects, accoding to the above criteria, is sixty per cent. 

The breakdown according to project characteristics is presented in figure ~3 as ratios 

of four planned or partially completed projects included in the survey. These 

projects in figure #2 are the projects most likely to be completed or undertaken 

in the near future. 

Although the sample of only ten projects is small, it does provide a reasonably 

representative profile of the total Small Water Projects involvement. It appears 

that the nature of the project concerned (i.e., either cistern or pipeline-tank) 

does not significantly correlate with the project's chances of success. Therefore, 

one may conclude that both types of project are worthwhile activities, assuming 

that a sixty per cent success ratio is acceptable. 
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In terms of local sponsorship, the results are ambiguous. This is partly 

due to the small number of cases involved. For instance, only two LDA's actually 

participated in the sites surveyed. The manakha LDA demonstrated a .ligh degree 

of proficiency in providing local materials, supervising construction, and 

planning extensions (see Annex #5). In contrast, experience with the LDA which 

hanjled both the Dahlil (Annex #4) and Dhalma p~~jects was mixed. In the case of 

Dalil local plannin~ and su?ervision were clearly inadequate, but the same LDA 

achieved success in the Dhalma project. Shaykh sponsorship was similar. In the 

cases of Magrish (Annex #2) and Aras the local sponsors acted with notable initiative 

and achieved clear successes (though they did have the help ot PCV supervisors) . 

In the cases of Ghola and Hayrna the systems were never even built, although AID 

donated materials were delivered to the sites. The only conclusion from this 

comparison is that individuals vary in their capacities. Neither LDS nor shaykhs, 

as groups, appear to act as better local sponsors. 

With regard to type of socio-economic situation, the only clear conclusion 

is that Type C villages achieve the best success ratios. Quite possibly the 

reason underlying this fact is tr.at Type C villages have the greatest need for 

a minimal \-/ater system. These communities apoear to be more unified in their 

carrying out of project plans. In part., this is due to less conflict over wnter 

distribution because the needs of individual ho~seholds are ~retty much the same. 

In Type B villages, household needs vary according to a greater disparity in 

economic positions and according to the competing requirements of irrig~tion systems. 

Simply stated, Type B villages are in a state of socio-economic ambiguity. Some 

residents are in positions to strongly benefit from the changes in the wider society. 

They are making profits off their agricultural investments and investing in further 

improvements. Other residents are being left behind economically and also with 

regard to their social positions in the community. The traditional ideology of 

equality is being adversely affected by the growinq economic disparity. Local 

communal decision-making mechanisms may be breaking down in these villages as a 

result. A final factor affecting these communities is a natural tendency to over

extend their capacities due to the relative surplus of monetary resources available. 

This is certainly':.he case in Tina' am (see Annex #3). 

Type A villages are similar to Type B villages in that there is a good deal 

of money available for projects and also a high demand for water for purposes 

which are not strictly d~mestic. Consequently, there is a marked tendency for 

conflict·among residents over use rights of the available water supply. However, 
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these rapidly developing s~ttlements sometimes have relatively sophisticated 

institutional structures for dealinq with these problems. The Manakha LDA is such 

a structure. It is well organized and experienced in carrying out large-scale 

projects. On the other hand, the Dahlil LDA itself was split over the proper 

distribution of project benefits with the result of an unfinished project (see 

Annex ~4). 

The most clear-cut conclusion reached in the survey comparison is that 

outside supervision helps to achieve successes. In the cases surveyed, the 

involvement of Peace Corps Volunteers was the most significant factor in making 

the difference between a fifty per cent success ratio and a sixty per cent one. 

Also, and this does not appear in the comparison$, PCJ on-site involvement 

significantly reduced the time required to complete projects. It seems that 

the on-site supervision by a non-local is mOLe ~~~~rtant in pipeline-tank projects 

than in cistern projects. Perhaps this is due to the level of technological 

capabilities in the villages and the ability to follow project designs. 

In terms of the impact of Small Water Projects, it is valid to say that 

the universal impact of projects which become operational is that there is an 

increased use and an increased demand for water in the communities which they 

serve. The benefits of such an impact are clear (i.e., decreased tbne and energy 

spent procurring water, potential for better sanitation and general health, impro,"ed 

quality of life, etc.). The negative aspects are less clear. A project which 

increases water use may result in irreparable damage to water resources and local 

ecology. Similarly, increased demand may result in higher levels of communal conflict 

ove~ water use and access rights. And finally, the project may inevitatly become 

the focus of political rivalries because it represents a new resource to be fought 

over in the local political arena. 

The distribution of benefits is also a bit unclear. Granted, most systems 

allow for free and public access to water, but tile very fact that the outlet taps 

of the system must be located in specific spot invariably gives an advantage to 

those who live nearby over those who live farther away. The distribution of 

benefits, then, is a function of the system's location. 

tn terms of the stated objective of freeing labor for non-water related 

activities may not have the impact that project designers envision. Reducing the 

labor of women in water procurement does not necessarily mean an automatic increase 

in their agricultural work. Particularly in Type C and Type A village women's 
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agricultural involvement seems to have reached a saturation point. In ~ B 

villages increased time in social activities may be considered more beneficial 

investnent than labor in the fields (see Annex #3). 

Nevertheless, it must be concluded that the Small Water Projects are 

important because they do provide a basic need in the villages they serve. Water 

is perhaps the single most important item in village life, in fact it is necessary 

:or the vi~lage's continued existence. Providing villages with adequate water 

supplies will have a most positive impact in improving their quality of life. 

v. Recommendations for Future Actions. 

The following recommendations are aimed at improving the efficiency and 

success ratios of future Small Water Projects, whether they fall under the existing 

Project 022 or under the proposed 044. These recommendations are drawn from the 

experiences gained from the sites surveyed, including successful, unsuccessful, and 

plannp.d projects. In the following discussion, aspects of six areas of activity 

are discussed. These six areas, in order of presentation, are 1) project supervision, 

2) training of local "para-technicians", 3) project design, 4) feasibi~ity, 

5) working agreements, and 6) selection procedures. 

From the survey discussed in previous sections, it i~ clear that successful 

project implementation relies heavily upon full-time on-site construction supervision. 

The supervisor does not himself necessarily need to be a trained engineer. In fact, 

a generalist competent in basic technical skills is sufficient to carr! out these 

~r01ects provided the designs are adequate. The site supervisor should have a 

wo£~ing knowledge of Arabic and a basic understanding of local water and property 

rights as they pertain to the project. Finally, the suoervisor should spend time 

in order to sketch out the local social structure so that he conduct his task with 

an ability to anticipate implementation problems arising out of the initial impact 

of project construction and the less immediate, but no less L~portant, implications 

of the new water system .. 

There is also a clear need for providing post-completion maintenance and repair 

of projects. Perhaps this provision could be undertaken by training local 

personnel during project construction. The training of such ceople may be most 

efficiently accomplished through close cooperation between the site supervisor and 

the local sponsor. The local sponsor could ncminate and/or select people to work 

in a kind of counter-part capacity with the supervisor. The important elements of 

training would be (1) an understanding of how the system was designed and its 

capabilities, (2) the proper care and maintenance of the completed syst~, (3) the 
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knowledge of available local and non-local support facilities should help or 

advice be needed in the future. It is expected that adequately trained local 

"para-technicians" would serve as key personnel in the community's organizational 

structure for the project's future operations. This role is crucial should the 

proje~t undergo a future extension throu~t local initiative. Of the projects 

su~eyed, half of those completed have either planned or in place extensions, all 

undertaken a~ local initi::ttive. Ullfortunately, there ean be no assurance that 

these local para-technicians wii. remain working on the project, or even remain 

in the village, after completion. This is a matter that must be settled among 

the para-te~hnicians, local sponsors, and the village populations. 

The third activity is project design. Again, this is of fundamental importance 

and must be workable between villag~ desires and the material and technical 

capacities of the donor agency. First of all, system design must be a function of 

the interaction between tha needs of the community and the constraints of the 

environment's water resources. A system which meets tutal demand but puts a 

strain on local resources such that the ecology is permanently damaged benefits 

no onp-o D~sign must also fit into the local social environment. In this respect, 

~revious experience indicates that. ~ank site selection is c~itical, and a poorly 

located tank may seriously affect the equitable distribution of benefits. Finally, 

Small Water Projects should be designed to facilitate future extension of the 

system such thatpredictable additions will not adversely affect oceration. 

Although all extension possibilities cannot be anticipated, enquiries into local 

aspirations and plans should be made to gain a picture of how the system may look 

in five to ten years' time, assuming continued local involvement in water system 

development. 

As a complement to these comments on design requirements, feasibility studies 

prior to the design and implementation should answer questions pertaining to local 

water use, water needs, water resource potenti~l, and the rate at which water 

demand will likely increase in the near future. These studies would be specifically 

undertaken to determine which design would provide an adequa system for the 

required task. Of course, the final project design must be technically feasible 

within the existing (and anticipated) constraints of the physical and social 

environments. A number of the completed projects have been clearly inadequate 

to meet local demands ar.d expectations, and these seem to inevitably run high 

risks of total failure and wasted resources. 
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The fifth area in which improvements can be made is in the nature and 

use of the Memorandum Agreement. It is recommended that these agreements be 

used more in the manner of contracts in which the committments of each party 

involved are clearly specified and binding. In most projects surveyed, a strong 

contractual agreement publicly acknowledged by all 9arties would have saved a 

great deal of misunderstanding and, ifi some instances, hard f~elings between 

various individuals and institutions. With regard to local contributions, it is 

suggested that rights-of-way for pipelines and public access to the project once 

co~pleted be included as specified provisions. Stated d~tes for the delivery of 

materials and labor by all parties may facilitate project construction, but 

provisons for unforeseen circumstances should be included. There :hould also be 

provisons allowing parties to break the agreement if other parties do not fulfill 

their commitments. Finally, some provision should be made for setting up an 

institutional framework through which the project will be managed during and 

after com~letion. This may, in fact, be through the local sponsor (LDA or shaykh), 

but it may also be a new structure such as a small water author~ty or cooperative 

to which villages belong, hold shares, and take part in decisions regarding their 

water system. 

The sixth identifiable area in which improvements can be made is in the 

routinization of the proJ'ect selection oroces~. F' t f 11 - - ~rs 0 a , AID and the MPW 

should determine guidelines that set boundaries on the scope of individual proiects, 

at least in terms of the contributions of these two agencies for any single project. 

Such clear guidelines would reduce the possibility of donor over extension and may 

encourage local investments in village wat r t S dl e sys ems. econ y, the selection orocess 

should follow clear and regular vrocedures which specify the forms which village 

proposals should take and the actions which the MPW and AID will take in response to 

village applications. Guidelines for determining positive actions on proposals 

should be made known to village soonsors in advance of final decisions. Finally, 

AID and the MPW together should assign priorities to the expected project objectives. 

For example, evidence of need (e.g., poverty) or local willingness to become involved 

in cooperative efforts would seem to be more important in project selection than 

the village's proximity to a paved road. 
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Village Status 

Manakha Operating 

Tina'am Semi-
Operating 

Magrish Operating 

Hubshi Operating 

Qumama Operating 

AI-Ghola Not 
Operating 

Dahlil 

Dhalrna 

Hayma 

Aras 

Not 
Operating 

Operating 

Not 
Operating 

OT?erating 

~aturetof ro]ec 

Pipeline-
Tank 

Pipleline-
Tank 

Pipeline-
Tank 

Cistern 

Cistern 

Cistern 

Pipeline
Tank 

Cistern 

Cistern 

Pipeline
Tank 

PROJECTS SURVEYED 

Figure U. 

Completed Projects 

Local Sponsor 

LOA 

Shaykh 

Shaykh 

Shaykh 

Shaykh 

LDA 

LOA 

Shaykh 

Shaykh 

¥i11age ype 

A 

B 

B 

C* 

C* 

B 

A 

A 

N 

C 

tr~~ect x ns~on Supervision 

Planned Local 

In Place Local 

None PCV 

None PCV 

Planned Local 

None Local 

In Place. Local 

None Local 

None PCV 

Planned PCV 

Notes: 1. Village Types: A=Growing Economically; B=Migration wi Cash Crop: 

~~I~8s 

l. 

2. 

l. 

1. 

l. 

3. 

3. 

1. 

3. 

1. 

C=Migration with No Cash Crop: C*=Migration w/Non-Agricultural 
Activity 

2. Sucess rating based on achievement of project obiectives. 
Symbols: 1.=Successful; 2.=Partially Successful: 3.=Unsucces~ful 

Figure #2. 

Projects Planned or Under Construction 

Village Status Nature of Project Local Sponsor Super-/ision Village Typ 

Hamera Under Const. Cistern Shaykh Local C 

Rabat 
Ash-Shari Planned Pipeline-Tank Shaykh PCV C 

Yakhtul Planned Pipeline-Tank LOA 
(from Mocha) LOA-PCV(?) C* 

Manakha Planned LDA LDA-PC:V (?) LOA-PCV(?) A 
Phase II 
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PROJECTS SURVEYED 

Figure #3 

Success Ratings by Category (N:alO)* 

Categl.)ry !ype Successful Unsuccessful Total 

Cistern 3 2 5 
Nature of Project 

Pipeline-Tank 3 2 5 

LDA 2 1 3 
Local Sponsor 

Shaykh 4 3 7 

Type A 2 1 3 
Village Type 

Type B 3 0 3 

PCV 3 1 4 
Supervision 

Local 3 3 6 

* Based upon completed projects only. 
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ANNEX #1. 

Site Report: Village of Qumama. 

Location: The village of Qumama is located in Thula district of Sana'a 

Province, approximately 40 kms. north-west of Sana'a city. Qumama is in 

the arid highland z~ne of Yemen and is situated just below a rocky mountain 

ridge and above a small wadi which catches rainfall run-off. The terrain around 

Qumama has very little vegetation, particularly during the fall and winter 

months. Almost all available soil near the village is terraced, however, and 

the land produces an annual crop after the rainy months. Irrigated land, of 

which there is little (less than 10% of the cultivated area) can produce crops 

year-round. 

Population: The village's population is estimated at 800 persons; about 140 

adult men are migrant workers, however, and they are absent most of the time. 

These men work as stone-cutters ana stone masons in Yemen's cities (principally 

Sana'a) and by large do not migrate to Saudi Arabia. A few families send 

their sons to schools outside the vicinity of the fillage. Some students are in 

nearby Thula (one hour's drive by car) and some further away in Sana'a or. elsewhere. 

Nearest medical facilities are in Thula, where Irish volunteers operate a small 

clinic; the nearest d~ctor is in Shlbum, about an hour and a half's drive by truck. 

The closest hospital is in Sana'a. 

Project Description: The 022 Small Water project in Qumama is a large, open cistern 

located 75 meters from the entrance gates of the village. This cistern is filled 

by rainfall run-off during the region's two short rainy seasons. The water is 

used for animal watering and domestic activities (primarily washing) and is not 

drunk by the villagers. Drinking water is obtained from a mountain spring located 

500 meters from the village. This spring has been used for centuries, and its water 

flows through and underground canal (ganat) to a basin about 300 meters from the 

village. The output of the sping is low (during the dry season it is only a trickle), 

and the water is used exclusively for human consumption. 

AID's contribution to the project was the design and cement for cistern 

enlargement and renovation. Agreement for these services was reached during fall, 

1974 and the completion letter was sent to the Ministry of Public Works on January 5, 

1977. Excavation and construction of the new cistern was undertaken by the 
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'/i11agers themselves, and AID did not have an on-the-site supervisor. 

l~conomy: The majority of the villagers' income is derived from labor migration. 

Uost village men work in Sana'a or a few other towns north of the capital. They 

work as skilled laborers in the construction trade, where they can earn as much 

as 150 riyals a day (although they may not work every day). The money they earn 

is used to support their families in the village and is invested in ~ number of 

activities such as improving their houses in the village, renting or buying houses 

in town, buying electric generators, and purchasing trucks. 

Agriculture in the vicinity of the village remains in the subsistance sector, 

supplementing household income. During the spring and summer months a crop of 

sorghum interplanted with beans is planted and harvested on mountain terraces. 

In a few of the most productive fie1as where ground water is available, alfalfa is 

grown for use as an animal fodder. The nearest powered mill for grinding local 

sorghum and imported wheat is in Thula, and flour is still ground by hand in village 

households. 

Since the overwhelming majority of people permanently resident in Quama are 

women, children, and old men, it is tempting to view the village as little more 

than a "bedroom community" supplying workers for Yemen's towns. The able-bodied 

men are absent most of the time and return to their families for perhz.ps only 

three months out of the year. They come to Qumama to help the women in the peak 

agricultural periods such as planting and harvesting times, and they try to spend 

Ramadan and a few other religious holidays in the village. By and large, the 

women of Quama are all agriculturalists, and they consider themselves as farmers. 

Along with the children, they herd sheep and goats and take care of a few head of 

cattle. What they cannot produce themselves in the way of food or other needs they 

purchase with cash sent by the migrants, of which there is usually at least one 

from every household. 

Not all men are involved in continuous labor migration. Some have worked 

outside the village and saved money which they have invested in local enterprise.s. 

For example, there are several tractors in the village and its vicinity, which 

their owner-drivers rent out for plowing and leveling of fields. Because of the 

nature of local agriculture, however, the demand for this service is limited. 

Other men have set up small shops, but again, their stock is limited and their 

market small. Large household purchases are invariably made in Sana'a or other 

towns, and the goods are then brought in by truck to Qumama by the purchasers. 
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Because of the scarcity of water for irrigation, the high price of local 

labor, and the low market demand, Villagers have made few investments in 

agriculture. Environmental constraints prohibit expansion into the lucrative 

cultivation of such cash crops as qat, grapes, or vegetables. People appear 

to spend the greater part of their cash income either for simple consumption or 

the building of new stone houses. 

Social System: Spending large sums of money on n(~I" houses fits directly into 

the existing social structure and its system of values. Like the rest of rural 

Yemen, Qumam's social structure is essentially based upon the household and the 

relations between households. The household organization and the kin or family 

relations among household members varies widely, but there is a general tendency 

for large households to contain extended or joint family groups. Within such 

a unit are a nwID~er of nuclear families (i.e., husband, wife, and children) which 

are socially, and often economically, subordinate to the larger group a,d its 

leader -- usually a senior-generation male. The new cash resources which can be 

earned through labor migration have enabled many young men of junior generations 

to separate themselves from large household units and set up smaller, independent 

households of their own. Setting up an independent household means a greater degree 

of social and economic freedom, but young men who aspire to head-of-household status 

must weigh these rewards against the costs. These costs are direct. First they 

must be married and have their own house. Secondly, they must command sufficient 

resources to provide food, clothing, and all necessary domestic items for the new 

household (which will have fewer working members than the larger household). Today 

in Qumama establishing a new and independent household almost invariably means labor 

migration expenditure of cash earned on marriage payments, house construction, 

furnishing, and food supply. The new housing style is distinctive: in ~Gntrast 

to the older large rambling structures, new houses are small and compact, generally 

of one storey with a small number of rooms and fewer occupants. 

As more and more young men leave the village to work elsewhere, the old men 

of the village find themselves with less authority then they previously commanded. 

In Qumama, the old men tend to spend a great d~al of time together in the mosque, 

which not only serves as a place of worship, but as a social center as well. The 

mosque and its enclosure serve as a scene for all types of activities. The children 

are taught there by a religious teacher, the village barber practices his trade there, 

and, until the ~ompletion of the project cistern, the mosque~s cistern was the 

principal source of water for washing and animals. 
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The village has a shaykb who is the leader of the most influential 

household and who is responsible for relations with non-village people and 

institutions. The shaykb spends much of his time in Thulu, where he maintains 

another household. There is also an agil who is responsible for maintaining 

day-to-day affairs in the village. 

Pro;ect Impact: The impact of the AID-supported cistern for Qumama is two-fold. 

In terms of immediate results, the village has been supplied with a murh greater 

storage capacity for collecting run-off surface water. This means that non-imporable 

water is available year-round for domestic use. The small cistern adjacent to the 

mosque is no longer the only source of this type of water. The water in the 

cistern is accessible to all hOBseholds in the village and is used according to need 

and the labor available to carry water to households. As a consequence of the new 

cistern, non-potable water can be used in greater quantity than before. This 

change in availability may have the long-term impact. of improving general sanitation 

in the village. Other benefits include an increased water supply for animal 

consumption and a definite sense of an improved "quality of life" in the village 

because of the greater availability of water. An adequate water supply is the 

minimum requirement for the continued habitation of the village, and the cistern 

may, il:~rirectly, provide a stimulus for household s remaining in Qumama rather 

than permenently migrating to the towns. 

The perceived improvement in the quality of life in Qumama lies behind the 

second social impact of the project. This impact is difficult to measure, but 

it manifests itself in the villagers' plans for future communual improvements. 

The villagers expressed a strong desire to extend the cistern project by running 

a pipeline from the cistern to several neighborhood water taps within the village 

itself. These taps would reduce the distances women have to walk to bring water 

home. If covered tanks were built along with the taps, storage capacity would 

be increased and water loss by evaporation would be reduced. 

Such an idea is not new to Quama. Before thp- cistern was constructed, the 

villagers had themselves installed a pipeline which brought unused water from the 

spring which provides drinking water to the ancient cistern beside the mosaue. 

Unfortunately, this spring's outflow is very small, but the pipeline did increase 

availability somewhat. The new cistern demonstrated the feasibility of such a 

pipeline scheme if rainfall run-off can be effectively trapped and stored. The 
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new cistern seems to have sparked a good deal of community spirit. The 

villagers also wish to initiate a project which would improve the mosque. 

we hope to enlarge and improve the present structure and possibly make provi-

sions for a better village school housed in the mosque. The success of the cistern 

project (of which the village's contribution of labor and rock far surpasses the 

value of AID's donation of cement) demonstrated the potential benefits of investing 

resources in communual self-help projects. Although modest, this cistern project 

has clearly achieved its goals of both providing more usable water and giviIlq the 

villagers a sense of wtat can be achieved through common effort. 

Future Prospects and Recommendations: The cistern of Quama is fully operational and 

appears to have caused no social or economic problems. What it has done is to 

stimUlate the desire to extend the water system of the village. This may cause 

unexpected problems if the pipeline scheme is undertaken without careful planning. 

Extension of the distribution system may result in increased water demands which 

may use up the village's present storage capacity and water resources. 

It may be beyond the scope of the present 022 Small Water Project to conduct 

a feasibility study of the system the village intends to install, but the sit~ation 

in Qumama indicates needs which should be addressed in the future design of similiar 

projects. First, all projects (even cistern) should be designed with future 

locally undertaken extensions in mind; and, secondly, completed oroiects should 

be periodically visited to study the impact of modifications which may be initiated 

and executed by the people who use the system. 
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ANNEX *2. 

Site Report: Village of Magrish. 

Location: Magrish is located in Bani Hushaysh district, Sana'a Province about 

forty kilometers northeast of the city. The village is an hour's journey from 

Sana' by car via the Marib road and an unpaved track running up Wadi Rijam. 

The village is situated in the upper reaches of Wadi Rijam overlooking the 

broad wadi bed. Magrish sits astride the junction of Wadi Jijam and one of the 

numerous lesser wadis which flow into it. 

Population: The population of the village of Magrish is two hundred and fifty 

people who liv~ in approximately twenty-five households. For the most part, each 

household occupies its own house, but some facilities such as kitchens and latrines 

are shared by more than one household. The village is not walled and is not divided 

into physically distinct quarters. Magrish is of average size for villages in 

Wadi Jijam. There are two hamlets close (200 meters) to Magrish, but these are 

socially and economically distinct from the village and should not be included 

in its population. 

As in other settlements in the area, Magrish has a high migration rate. Many, 

if not a majority, of the able-bodied males are absent a good deal of the time. These 

men either work in Sa~a'a or Saudi Arabia. The men who work in Sana'a, of course, 

visit. their families more frequently than those in Saudi .. but the visits of the 

Saudi migrants are of longer duration -- averaging between three and six months a 

visit. Migrants to Sana'a return during holidays and as personal needs dictate. 

The specific numbers of migrants in Magrish wC's not determined. 

Project Description: The 022 Small Water Project in Magrish was begun in October 

of 1977 and completed in November of the same year. The project consists of a 

pipeline beginning at a drilled well five hundred meters from the village which 

terminates in a 7,000 gallon covered stone tank in the village center. The pipe

line is connected to a pump which is used to fill the tank every other day, The 

tank is equipped with public taps at its base. There are no private pipe connections 

either to the tank or the pipeline. 

AID's contribution to this project was the design, the pipe, and enougt cement 

for the tank's construction. An expatriate construction supervisor who remained in 

-29-



the village while work war. in progress was provided by the Peace Corps. The 

village's contribution was the drilled well, labor, and rock and sand for the 

tank. The project agreement mentions no material inputs by th~ Ministry of 

Public Works. 

The arrangement currently employed for pumping the water form the well to 

the tank is ~ot clear. However, the pump and engine appear to be privately owned 

and are also used for providing irrigation water to nearby fields. The well itself 

was joinely financed by the village shaykh and a number of household heads, who 

hired a private company from Sana'a a few years ago. Actually, the village ended 

up hiring two companies to undertake the drilling, but the first one was unable 

to complete the well. So the second company was hired, and they drilled an entirely 

new well plus finished the one already started. Now there are two wells within 

twenty meters of one another, but one of them is capped and unused. 

The village intends to acquire a pump and engine of their own which will be 

used on the capped well exclusively for the public water system. At present, 

the system meets the needs of the population, but the villagers feel that their 

domestic water consumption may rise in the future, and they do not want to be in 

a position of competing with irrigation requirements. At present, the water supply 

is contingent upon the cooperation of the pump owner. Opening the other well and 

installing a village pump on it would insure a constant supply of water to the tank. 

No further plans to extend the system were elicited from villagers, but it 

is reasonable to assume that they may wish to add household connections to the 

system as presently constructed. Such a development would not be surprising if 

capital and a constant source of water are available. 

This project replaces the previous village water source of a hand-dug well 

located just outside the area of settlement. Although women still have to carry 

water ot their houses, they no longer have to draw the water. MoreOVer, the water 

is protected from foreign matter by the new system's pipes and covered tank. There 

is also a common belief that water from a drilled well is cleaner and more healthy 

than water from an open, shallow hand-dug well. 

Economy: Magrish's economic base is a mixture of wages from labor migration and 

cash earned from the sale of grapes, the areas principal cash crup. This cash 

income is supplemented by the CUltivation of sorghum, a few vegetahles, and alfalfa. 

The alfalfa and sorghum plants are used as fodder for the animals kept by each 

household. In recent years, grape and vegetable cultivation has been expanding at 

the expense of sorghum. With the growth of market demand emanating frOM Sana'a, 
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many farmers are devoting more of their resources to growing cash crops. They 

are also finding it easier to purchase their household food needs. Oat cultivation 

is minimal in Magrish because of the relatively cold winter temperatures, but 

further down Wadi Rijam oat is the principal crop. 

Grapes and alfalfa are irrigated by a variety of means. Water is delivered 

to fields through a mazeway of dug channels, and comes from rain run-off, hand-dug 

wells, or, increasingly, from pump-equipped tube wells. Tube well water is usually 

purchased directly from the well owner, according ,to the needs of the farmer. The 

actual pipeline delivering water to the field may be owned by either the farmer, 

the well owner, or both. This situation is further complicated by rights-of-way 

for irrigation or domestic water pipes and the desire of people for inde~endent access 

to water. C:n the ground, this all results in pipeline jungles and disputes over 

rights-of-way and the water itself. 

During the late spring-summer-early fall growing season, grapes require 

watering once every two weeks. Sorghum and vegetables are planted between rows 

of grape vines and are irrigated along with the grapes. All the crops are harvested 

by hand, and the sorghum is threshed and winnowed by hand on rock-paved threshing 

floors near the village. Alfalfa is grown on year-round, but during the winter 

months it is the only crop cultivated in Magrish. 

The labor situation and the actual division of Labor in Magrish are difficult 

to describe because the site was visited during the low ~oint of the agricultural 

cycle. Nevertheless, it is fair to say that the overwhelming part of the permanently 

resident population is farmers. No merchants, vendors, artisans, or professionals 

are evident in the village. Moreover, the production of sorghum, vegetables, 

and alfalfa is predominantly taken care of by women. 

The women in the village should be considered the bulk of the permanent labor 

force in agriculture. Similarly, animal husbandry is also in the domain of women's 

work. The two exceptions to these statements on women are the operation of 

irrigation systems and the cultivationof grapes which in nearby villages, at least, 

are the province of men. 

Land tenure arrangements are unknown, but it is to be expected that tenancy 

incidence is provitively correlated with irrigated lands, which produce grapes. 

Economic investments in Magrish are varied. Observation indicates that a good 

deal of money is spent on improving household conditions. Magrish has a number of 

new multi-storey stone houses equipped with electrical generators, television sets, 
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Western-style beds, etc. Also, a few households have purchased cars, but these 

do not appear to be used For commercial activities. In terms of ~roductive 

investments, a small number of fields have been prepared for grape cultivation, 

but such an.undertaking requires access to i~rigation water and a waiting period 

of about four years before harvesting can begin. There is a potential for direct 

investments in water delivery systems, although initial capital costs are very 

high -- beqinning with the drilling of tube wells and the purchasing of engines 

and pumps. 

Social System: Like most rural Yemeni villages, the social system is based upon 

a number of socially related, but economically independent, households. In Magrish 

there are about 25 households. The village leader is called to "shaykh," and he is 

a member of the most influential household. The succession t r , this office usually 

remains in a single lineage. The shaykh has few coercive powers, ard his tenure ~n 

office rests upon his ability to anticipate and articulate collective village 

decisions and maintain a cooperative relationship among the various households. 

For reasons of kinship, collective decision-making, and propinquity, the 

village constitutes a distinct social group. It is set apart socially from 

neighboring villages and hamlets. On the ground, this situation becomes most clear 

in terms of rights to environmental resources. Only the people of Magrish have the 

right and the access to the village's water supply. This means that the AID 

supported project serves only Magrish, and other people must continue to rely upon 

their own water sources. In terms of irrigation waceL the situation water the 

situation is different. Irrigation water is sold to cultivators by the owner of the 

delivery system. In this case the delivery system is a well, a pump, or both. 

If a cultivator needs water, he makes a private arrangement with the owner and 

not with an entire community. But the entire community may become involved in water 

access rights if the private arrangement conflicts with a previous communal arrangement. 

project Impact: The project as presently in place does not substantially change 

previous arrangements for domestic water access. Water from the project tank is 

open for free access to all Magrish residents, just as the previously used open 

well was. As before, the Magrish water supply serves only the people of Magrish; 

others so not benefit from the project. Physically, the project has provided a 

better storage capacity for public water, and the water itself is cleaner. The 

project is a much improved delivery system which reduces t~c physical labor required 

in obtaining water and ensures a constant supply throughout the year. Minimally, 
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the project has resulted i'l a greater quantity of water available for use. 

The impact of this would be higher levels of water use within households. 

The benefit resulting from cleaner water and higher levels of domestic use 

should be reflected, in the long teno, by imprOVed health conditions. This 

benefit is presumably shared equally in the village, although this may be skewed 

by the lack of elementary knowledge of sanitation among some households. 

The economic benefits of the project are not directly observable. It may 

be argued that the project reduces the time required in procuring domestic water 

and therefore fees domestic labor for more productive ~ct:ivities .. In effect, 

this reasoning, if valid, means that women will increase their agricultural 

activities and alleviate the current labor shortage reSUlting from male migration. 

It has not been determined if this process is c.urrently underway, and it is clearly 

too soon to do so. However, there is an equally viable counter-argument that women 

will not increase the1r time ~pent in the fields, but will increase their leisure 

time spent in social activities. Moreover, an increase in leisure time and being 

able to escape from agricultural labor are con.sidered to be improvements in living 

standards. When this is combined with the ability to live off migrant remittances, 

we may actually see a decrease in women's agricultural labor. Clearly, the fact 

of this modest project will not in itself dramtically effect the local labor situation 

Nevertheless, people do perceive the project as a definite improvement in the 

quality of life in Magrish, and it is part and parcel of a whole range of ideas that 

people have of how their living conditions can be :mproved by initiating communal 

investment activities. 

Future Prospects and Recommendations: In term:;; of the objt", ',ives of 022 Small 

Water projects, the Magrish projer;+: is a :l.;{~:;ess. The "illage now :·,.3S a reasonab ... y 

clean and constant water supply for domest~c use. The execution of this project 

demonstrated a strong desire by the villagers for a better system and a willingness 

on their part to in'est substantial resources in improvements. 

The success of this project is a result of tnis attitud~ and, just as 

important, the donation by AID not only of materials but also the services of a 

supervisor until the project was finished. T~is supervisor served as an active 

participant in implementation at the site, arid he also made sure that the design 

was faithfully followed. The experience of Hagrish clearly shows the results which 

can be achieved through ~1e use of an on-site construction supervisor who is willing 

to become involved in the local situation when necessary to get the project completed. 
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Ther·! are a few possibilities which the project designers may have not 

adequately anticipa~ed. First, there may be a breakdown of the present arrangement 

between the village end the pump owner resulting in a stoppage of water from the 

well. The villagers have the financial resources to purchase their own pump and 

engine, but they may not have the technical knowledge to determine their needs 

in this respect. A well test would go a long way in assuring a continued supply 

from this end. 

Secondly, the villagers (once they decide they have enough money) will probably 

want to add private house connections to the present system. The oro4ect's 

capacity to handle such a development is not known, but potentially this extension 

could adversely affect water delivery to the village. It is suggested that future 

small water projects, even of the simple pipeline-tank variety, should be designed 

with the capacity to handle future extensions and increased demand. 
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ANNEX *3. 

Site Report: Village of Tina'am. 

Location: The village of Tina'am is located in Khawlan district of Sana'a Province, 

approximately 35 kms. east of Sana'a city. Tina'am is two hours' journey from 

Sana'a via unpaved rural roads. 

Tina'am is situated at the head of a wadi which runs through a narrow defile 

to the north of the village and widens to a broad valley southward. The settlement 

sits on the hillsides overlooking the waid bed. 

Population: The population was determined by the local headman as 530 persons, 

half of whom are under the age of fifteen. Also, the village has many adult male 

migrants who are absent a good deal of the time either in Sana'a or Saudi Arabia. 

The number of migrants absent at any given time was '!....'!Ipossible to determine. 

Project Description: The 022 Small Water Projects project in Tina'am was begun in 

July, 1975, and the AID involvement was completed fifteen months later. The 

project consists of an engine and pump which draw water from a pT.e-existing hand-dug 

well in ~le waid bed. Connected to the pump~e two separate pipelines which run 

to two 7,000 gallon stone-and-cement tanks. One tank is located 400 meters west 

of the well, opposite the village and next to an elementary school. The other tank 

is 200 met~ers east of the well and overlooks the settlement. These tanks were 

originally equipped with public taps as part of the AID supported project, but the 

villagers have since installed pipes which connect the tanks to orivate househ~ld 

taps. At the present time, every house has a tap' either inside the building or in 

the court.yard. 

The wl~ll provides a sufficient amount of water for household needs year-round 

and the wai:er appears to be of potable quality both at the source and at the taps. 

Local people use the water for drinking and for all other domestic needs. As far 

as could bE! determined, the water is not boiled or filtered prior to drinking. 

The system at present is semi-operational in the sense that wateris not 

available for the household taps on a continuous basis. This is due to the fact 

that the punp engine does not provice sufficient power to fill the two tanks to 

capacity. At present, water is drawn from each tank every third day. Women 

continue to draw some drinking water from the well source which, prior to the 

project's construction, was the village's only water source. Also, ~~e women gather 
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at the well to do clothes washing. 

It should be not~d that AID's contribu~ion to this project was the two 

pipelines from the well and cement for the two tanks only. The villagers supplied 

the well, the labor, and local stone and sand. The private connections and pipes 

running from the tanks were added by the villagers on their own iniative after 

AID's involvement had been completed. The pump and engine currently used were 

supplied by the Ministry of Public Works, Rural Water Division. 

Ecology: The ecological envirobment of Tina'am is representative of the entire 

Khawlan area. population and agriculture are concentrated along the wadi floors, 

with primary crops being grapes, sor.ghum, wheat, and qat. Yearly rainfall is small 

(approx. 383 mms.), and ground vegetation is sparce. Rainfall and run-off are 

supplemented with the well irrigation of crops in most a~eas. 

Economy: The economy of Tina'am is based primarily on agriculture, although an 

increasing percentage of village income is derived from money either sent from or 

brought back by migrants working elsewhere. The principal cash crop of the area is 

grapes, which are harvested yearly during summer and early fall. About a third to 

forty percent of irrigated village land is planted in grapes, and the proportion 

of land planted in grapes has in recent years been increasing due to the high value 

of the crop and its relatively low labor demands. Other pri~cipal crops are sorghum, 

wheat, and qat but these are grown for domestic consumption and animal forage. 

Usually, fields are planted in sorghum during the spring-summer season and wheat 

during fall and winter. Like grapes, the majority of acreage in these other crops 

is irrigated by run-off and well water. Most households also maintain a small number 

of cattle, sheep, and goats for domestic use. 

Non-agricultural pursuits include labor migration, car and truck operation, 

some shopkeeping, grain milling, and personal services. The village does not contain 

a marketplace, nor is there a weekly gathering of merchants, vendors, and buyers 

in the settlement. There are a handful of small shops which sell such items as 

cigarettes, matches, biscuits, canned goods, etc.; but most people rely on a nearby 

(4kms.) weekly market or on trips to Sana'a to purchase foodstuffs and domestic items 

which they cannot product themselves. There is one grain mill in the village to which 

people bring their sorghum and wheat to be ground into flo\,r. The village has a small 

group of personal service people who perform such tasks as barbering, providing mu~ic 

for weddings, street cleaning, sanitation work, etc. There are also a fQw plowmen 

and laborers who are available for part-time work in agriculture or construction, but 

the majority of people work cn their own lands or houses. The wage labor market, 
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both in tems of supply and demand, is small. 

Apart from grapes, the most rewarding local economic inv~stments are in 

transport and merchandizing activities. With the extension of the rural road 

network due to the efforts of the Local Development Authority, many men are now 

investing their migrant labor earnings in buying and operating trucks to haul 

passengers and freight. There is also a high local demand for meat, although 

pasturage is scarce, and fodder is very expensive. 

In summary, Tina'am's economy is like many rural Yemeni communities. Labor 

migration to Sana'a and Saudi Arabia has greatly incre~sed village cash incomes, 

which the local subsistence-based agriculture has been unable to absorb. Likewise, 

environmental constraints limit the expansion of. the cash crop sector. The result 

has been a small amount of investment in cash cropping and larger investments in 

housing and domestic furnishing. The large cash supply in an underdeveloped market 

system has resulted in high inflation rates for both im~orted and locally produced 

goods. 

social System: The village of Tina'am displays social characteristics similat' 

to other villages in north-eastern Yemen. The majority of village residents are 

cultivators and nominally, at lea.st, members of a local tribal organization. This 

tribal organization exists more as a form of ideology than as a functioning social 

structure. In most instances, tribal membership amounts to a cultural value of the 

equality of members. In this sense, the population of Tina'am is not highly stratifiec 

nor divided along culturally recognized class lines. The prevailing social ideal 

is one of cooperation and equalorestige among village residents. The villagers do, 

however, make role distinctions among th~mselves. The two primary political roles 

are those of the shaykh and the agile The shaykh is nominally chosen to represent 

the villagers in their communal dealings with outsiders and non-village organizations. 

The agil is a type of local magistrate who is responsible for maintaining peace in 

the village, solving local disputes, and taking care of internal legal matters. 

The fundamental social and economic unit in the village is the beit, or household. 

The be it consists of either a nuclear family or an extended family with relatives 

from several nuclear families. In both cases, the beit is a residential unit which 

shares a common purse. Beits are cooperating groups which may form together, manage 

non-agricultural pursuits jointly, or pursue any combination of activities. Th~ 

head of the beit, usually a male of the senior generation, is responsible for communal 

decision-making and for the actions of the people in his household. 
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In terms of the division of labor within the beit, there is a strong 

distinction between males and females. Men are responsible for the public affairs 

of the beit. It is they who must provide for the financial security of the members 

and manage the socio-political relations between households. The women's domain 

is that of the domestic economy. They run the day-to-day affairs which keep the 

household as a functioning unit. Women fetch w~ter, prepare food, wash clothes, 

keep house, take c~re of household animals, and see to the proper upbringing and 

welfare of children. 

Both sexes maintain an elaborate visiting and friendshop network with members 

of other households. Relations between households are a matter of concern for both 

sexes, for within the sexual division of labor both sexes rely upon the help and 

coordination with people outside their own households. 

Personal success is locally measured with a strong bias towards a comfortable 

house, a well-appointed table, and a good deal of leisure time for visiting and 

the reciprocal display of hospitality to one's relatives and friends. 

Project Impact: The most immediate and observable impact of Tina'am's AID supported 

water project has been the increased availability of and access to potable water for 

village household use. The distance from the source to the use point has been almost 

eliminated by the distribution system which provides taps in virtually every household. 

This system has obvious benefits in terms of saved time and physical exertion 

previously required to obtain water from the wadi well. Also, it appears that the new 

distribution system has allowed a substantial increase in the water available and used 

for domestic purooses. 

The project has effectively reduced the cost of water'in the village, if this 

cost is measured by the amount of labor previously required to obtain water for 

household use. Before the project, water was a precious commodity in the village 

and was used sparingly in households. The economic impact of increased availability 

of household water is extremely difficult to assess, and cannot be simply measured 

in money terms. It can only be stated that the time and labor women previously 

s~ent in procuring water is now used for other purposes. Since the men of the 

village stated that Tina'am women do not work in the fields (a debatable point), it 

must be expected that their saved time is spent in domestic and social activities. 

An increase in the time women spend visiting or attending social occasions is not 

unexpected. Throughout Yemen, trips to the local water source have been used as 
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occasions for short visits, the exchange of information, and gossip sessions 

with women of other households. With these trips no longer necessary, it appears 

in Tina'am that women use the spare time previously spent collecting water as social 

time. In the context of the social system, this behavior increases the prestige 

of the household and strengthens its social ties with other households. 

The increase in the availability of water for domestic use may, in the long 

run, be reflected in improved levels of general health, but fuisis impossible to 

determine in the curr~nt survey. It is reasonable to assume that water at the use 

point is now cleaner than under the previous system of carrying water from an open 

well several hundred yards in open containers to houses in wich it is stored in 

open containers. Under the present system the water is protected from foreign 

matter by a covered well, ~ipes, a covered storage tank, and, finally, ~ipes directly 

to the houses. Moreover, the reduced physical effort involved in obtaining water 

allows for the more regular and thorough washing of cooking and eating utensils. 

This should improve general sanitation within the household. 

In terms of local social organization and the mobilization of village resources, 

the project has had an immediate and significant impact. Initiation and implementation 

of the project has necessitated a new organizational form and has substantiall] 

modified the functions of existing authority roles. The project was initially the 

idea of several villagers who, together with the local shaykh and agil, lobbied 

with the Ministry of Public Works and USAID to receive technical and material help 

in realizing their goals. The project was financed communally, with the villagers 

(i.e., the beneficiaries) investing labor and money in the construction project. 

Further, the village hired an "para-technician" to lay and maintain the pipelines 

running to the houses (these were not part of AID's contribution). Presently, each 

private connection is paid for by the household it serves. Every person in each 

household is charged on Yemeni riyal per month. This charge is used to pay the 

salary of the para-technician and the other costs incurred in maintenance. The only 

public tap in use is located on the tank wich is adjacent to the village school. 

Other neighborhoods taps have been constructed, but are now shut off in favor of 

private connections. 

Along with the forementioned benefits of the project, there has been one 

negative impact. The pump engine that is presently in operation is not powerful 

enough to meet current water demands. The storage tanks are often empty even before 

they can be filled. This has resulted in dissatisfaction with the project, particularly 

among women. However, this engine has not been replaced with a more powerful one 

because the managers of the project (the shaykh and the para-technician) believe they 
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·have been promised a new engine (from whom is not· clear), and they are reluctant 
to raise funds to purchase one on their own because they are not sure of their 

exact needs. This problem has caused a sharp cut-back in available water, and 

the system is now only working at about 5Q% of its capacity. At the sam~ time, 

demands on the system are increasing due to the construction of new houses which 

are or will be connected to the tank's pipeline. 

The benefits of the new water system seem to be distributed equally throughout 

the population. The costs of private connections and the monthly fee are low, and 

almost all the village's households are particicating. Similarly, the disadvantages 

of the underpowered pump are shared by all. If a new pump is not installed, every

one's investment will suffer. 

Future Pr.ospects: The principal problem with Tina'am's water system is the insufficient 

power of the pumping system. If the distribution system and the water demand 

continue to expand at the current rate, the entire project may beome virtually 

inoperable unless a new, more powerful engine is installed. The solution to this 

problem is complicated and involves agencies outside the village. However, matters 

could be greatly facilitated if a qualified engineer would visit the site and make 

recommendations as to the specifications of the required engine and/or pump. Such 

a study would allow the villagers to make the decision on the most advantageous way 

to solve their problem. 

The Tina'am situation points to a general shortcoming in USAID small water 

projects in Yemen. Specifically, it is recommended that future ~rojects include a 

training component for local para-te~hnicians who will be responsible for maintenance 

and supervision of the project after AID's involvement is terminated. By the same 

token, the original project designs made by AID or Ministry of Public Works personnel 

should be undertaken with the understanding that the project may be substantially 

modified by local people after outside involvement is finished. In the case of 

Tina'am, the installation of private connections and the subsequently increased water 

demands seriously affected the performance of the system as originally designed. 

Not unexpectedly, the local population did not possess sufficient technical resources 

to adequately anticipate this development nor to arrive at a satisfactory solution 

to the changed situation. In responding to the opportunities provided by the water 

project, the villagers created a new situation wich had been anticipated by neither 

the donors (USAID and the Ministry of Public Works) nor the villagers themselves. 
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ANNEX *4. 

Site Report: Village of Dahlil 

Location: The vjl1age of Dahlil is located in Al-Makhadir district of Ibb 

Governorate about 150 kIns. south of Sana'a by way of the paved road between 

Sana'a and rbb. The village is situated along the paved road just above a 

large wadi bed which has frequent floods of surface water after rains. The 

region of Dahlil is well watered by rains and has a high population density 

based upon the extremely pruductive agriculture of the region. 

The village is divided into two distinct sections. One of these consists 

primarily of small shops, tearooms, and restaurants. This section is directly 

on the paved road and serves the vicinity as a regional marketplace which is 

open daily. The second section is residential and is located about 500 meters 

north of the market, slightly higher and overlooking the road. 

Population: Together, both sections of Dahlil contain approximately 800 permanent 

residents. During the day, however, this figure is just about doubled by the people 

who come from surrounding areas to buy and sell in the market. In contrast to 

many villages in less productive or commercially strategic areas, Dahlil has a 

relatively low percentage of young men absent because of labor migration. The two 

factors of opportunities in profitable agriculture or merchandizing are incentives 

for men to stay in Dahlil. The two quarters of the town contain an estimated 70 

houses. There are forty in the market section and thirty in the residential section. 

Also, there are four restaurants and perhaps fifty shops selling a wide range of goods 

Project Description: The 022 Small water Project in Dahlil consists of a pipeline 

running from a well dug in the wadi bed about 500 meters from the residential quarter 

to a 10,000 gallon storage tank in the residential quater. There is an engine 

and pump used to pump the water from the well through the pipelines up to the tank. 

AID's contribution to this project ,.,as one hundred lengths of 2" pipe, sufficient 

cement for the tank, and corrugated roofing for the tank. The village contribution 

(through the Local Development Authority) was labor, sand, and stone for the pipeline 

and tank construction. There was no AID or Ministry of Public Works supervision 

of this project's construction. Currently, the project is not completed nor is it 
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operating satisfactorily, although AID'~ commitment has been fulfilled. This is 

due to the facts the the cover of the tank has not been installed (although the 

materials have been delivered) and the drain for the tank was located a half meter 

above the tank's floor. The result is that the water in the tank is not drinkable 

and the tank can not be satisfactorily drained and cleaned. A further problem is 

that access to the water is not equitable. Three pipelines have been connected to 

the tahk in lieu of the public tap originally planned. These pipelines provide 

private connections to the restaurants and twelve houses in the market quarter plus 

the mosque which is located there. 

During the six-hour daily pumping period, drinking water is obtained by some 

residents directly from the pipe which empties into the tank. When the tank is 

full, the valves of the connected pipes are opened and those buildings with connections 

receive water. 

The reasons why the system is not operating as originally planned were not 

adequately determined during the field visit, but it appears as though thre are 

disagreements among the members of the Local Development Authority over how the 

project should be completed and how the water should be distributed. Also, nearby 

villages have laid claim to some of the water and are actively engaged in planning 

ways to include themselves in the distribution system, which was originally designed 

to serve only the population of the residential quarter of Dahlil. Several alternative 

schemes have been proposed for completing and extending the pr~iectl but all of them 

require coc:dination and resources which do not appear availabl~ at the ~resent time. 

Economy: Dahlil's economy is based upon merchandizing activities in the market 

quarter. This is supplemented by a fair degree of locally managed agriculture. 

A typical Dahlil merchant operates a small shop in the daily market. Goods are 

purchased from wholesalers in Ibb, Ta'iz, or Sana'a and retailed to people from the 

region around Dahlil. The shops sell a wide variety of items, primarily those things 

used for household consumption. These merchant activities are highly profitable, 

and Dahlil residents have recently begun to build a large number of new, modern-style 

houses'. In fact, in the immediate vicinity of ·;:.:he project's tank there are five 

new houses which have been built or begun within the past year. 

All this activity has greatly increased the demand for drinking and washing 

water. The teashops and restaurants in the market are using great quantities of 

water, as do the numerous construction sites in the village. This demand is augmented 
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by the natural increase in population as young men tend to stay in the village 

and not migrate in search of employment. 

Local cash availability and opportunities for investment are increasing at 

a rapid rate in Dahlil, and the village is quickly gaining all the characteristics 

of a town and regional commercial center. This phenominal growth is due in large 

part to Dahlil's location on the main road between Sana'a and Ta'iz. Transport 

costs are cheap, and the goods and sb~ices of the cities are within easy access. 

In addition, newly built roads to the interior are connecting Dahlil with the 

surrounding countryside, and people from the region are finding it convenient to 

shop in Dahlil. 

These economic developments have greatly increased the expectatoins of Dahlil's 

inhabitants and their ability to afford a new style of life. Unfortunately, these 

activities have ulso put a great strain on the area's water resources. Water (even 

with the improvements made by the AID supported project) has become an extremely 

scarce and valuable commodity as it has n~~er been before. 

Social System: Dahlil's rapid growth and the expanded financial resources of its 

individual households has put a great strain on local social organizations. The 

traditionally large cooperating household structures are breaking up as the younger 

generation is establishing their own households and commercial establishments. These 

expanded a~tivities are comsuming resources which are becoming increasingly scarce. 

Primary among these is water, and the residents of the village are having a difficult 

time deciding communally how to cope with their new needs for drinking and washing 

water. 

At the same time, many individuals are finding that the money they have for 

investment has greatly increased. The problem that they and the community face is 

determining which investments will be most advantageous in terms of the well-being 

of the entire village and the benefits which the potential investors, as individual 

household heads, will realize. 

Social Impact: The principal problem with the 022 Small Water Project in Dahlil is 

that it was not designed to fit the ~eeds of its economic and social environment. 

Consequently, the inadequacy of the pcoject resulted in an aggrevation of a developing 

conflict-charged situation. Clearly, Dahlil's needs could not and can not be met by 

the project as presently designed. The installation of the three private pipelines 

to the tank demonstrates the scope of the problem quite well. Water demand is currently 

too high in Dahlil to be satisfied by the AID s~cported system. The result is 
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predictable. Those people with the resources and power to achieve their aims 

receive water) those without do not. The system now in place must be judged a 

failure according to its designer3' expressed goals (drinking water wi~h free and 

public access) and in terms of AID's overall mandate objectives (alleviating the 

plight of the most disadvantaged and an equitable sharing of benefits). However, 

determining how the project came to be a failure involves factors much more 

complicated than simply not making sure that the original designs were followed 

throu~h and completed. 

Future Prospects and Recommendations: Dahlil represents a different environment 

than the "typical" Yemeni rural villages described in the reports on Tina'arn 

and Qurnarna. Dahlil is experiencing rapid growth and economic development. The 

regional economic function of the town is rapidly changing as' is its own internal 

social structure. Future developmel1'cs will certainly change the role wh.ich water 

has previously played in Dahlil, just as they will change the villagers' water 

needs and the resources available to them to satisfy these needs. 

One recommendation which emerges from the Dahlil experience is that future 

AID sponsored undertakings in rural water projects must be cognizant of the f~ct 

of differential rates of growth in rural Yemen. Future changes must be anticipated, 

and water projects must be designed accordingly. Moreover, it is clear that the 

initiators of projects bear a heavy responsibility to provide adequate systems for 

present circumstances. The water demands of local populations must be adequately 

determined before the projects are begun, and the systems must bedesigned with an 

appreciation of future needs. 

Another obvious problem with the Dahlil project was the lack of adequate 

supervision to make sure that the system design was properly followed during 

construction. Proper supervision would have insured that the roof of the tank 

was installed, the drain was placed properly, and perhaps that the problem of 

private connections would be avoided. 
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ANNEX/Ii 

5i te Report: Towr. of Manakha. 

Location: The town of Manakha is located midway along the Sana'a-Hodaydah paved 

road. The town is two hours drive from Sana'a and is the capital town of the 

district of Manakha-Haraz in Sana'a Province. 

Manakha Town: According to the 1975 census, Manakha town by itself has a population 

of 1,324 inhabitants, with a slightly higher number of males than females. Migrants 

absent at the time of enumeration are listed as being forty in number. The entire 

district of which Manakha is the economic and political center is counted as having 

34,919 inhabitants. Local estimates of the town's current population are as high 

as aS,OOO with about 1,000 more people living in villages within a kilometer's radius 

of the town. 

Whatever ~anakha's population, it is clearly an urban highlands settlement. 

Government offices, the Local Development Authority (LOA), two schools, and the 

region's largest marketplace are all located here. The economic base of the town 

is complex. Significant occupational categories include government employee, 

merchant, artisan, construction worker, transportation worker, and farmer. Also, 

there are a fair number of people engaged in agricultura: and non-agricultural wage 

labor on a daily or seasonal basis. As in other highland towns, many young men have 

migrated to Saudi Arabia seeking to earn enough money to return to Manakha to set up 

their own businesses or to expand their families' economic a=tivities. In Manakha 

these include commercial activities and the growing of coffee and qat in the district, 

which is famous for its high productivity. The result of recent developments such as 

migration, government activi~ies, and location near the paved road has been a small 

economic boom in Manakha. 

As a reflection of the increase in money resources, th~ Manakha LDA has under

taken a good number of projects. In particular, the LDA has built rural roads, 

schools, and an electric company for the town. Among its projects, the LDA arranged 

for and zupervised the construction of the AID-supported small water project in the 

town. 

Manakha's social system differs greatly from that found in rural villages. 

Although the basic social unit remains the household, Manakha displays a rudimentary 

class structure based upon the division of labor. The town also has a well developed 

administrative structure which has been functioning since the town was a provincial 

capital under the Turkish occupation. The town's elite includes government officials, 
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landowners, and, increasingly, merchants. The sons of these men are today 

attending modern schools and are in the forefront of takiny advantage of the 

economic opportunities in the town. In relation to nearby rural villages, 

Manakha has a low migrat on rate. Rather than leaving a stagnant economic situation 

such as exists in much of rural Yemen, the men of Manakha appear to be staying and 

investing in the town's growth. Others are drawn from the region to the town, 

where they seek employment or undertake other economic activities. 

Project Description: The Manakha 022 Small Water Project agreement was signed in 

November, 1976 and the commitment of AID was completed in December of the same year. 

Previous to the agreement, the Ministry of Public Works and AID personnel conducted 

surveys of the area and designed a water delivery system in ..... hich existing springs 

were developed and piped into two stone masonry tanks equipped with public taps: 

The springs are located about 1,000 meters from the town and above it on the slopes 

of Jebel Haraz. From the springs, a 2" pipe rurs into a 62 cu.m. tank situated on 

high ground in the town next to a school. From this upper tank a pipeline runs 

about 200 meters down to a 96 cu.m. tank situated beside the new hospital which is 

under construction. 

Contributions to the p~oject came from the Manakha LDA, USAID, and the Ministry 

of Public Works (MPW). The LDA supplied all local materials for tank construction 

(sand, gravel, rock), all labor, and 1,000 meters of 2" pipe. USAID and MPW together 

supplied pipe fittings, 600 meters of 2" pipe, and 400 bags of cement. The 

construction itself appears to have been directly supervised by the LDA and 

periodically visisted by AID and MPW personnel. 

Interestingly, the design of the project closely follows the route of a pre

existing, but unuseable, water system constructed by the Turks. This old system 

also used spring water and channeled it to and through the town by way of underground 

conduits. Other water sources in the vicinity which are used now include a large 

dam-cistern about 300 meters from the town and a pipeline-tank complex about 400 

meters from the town. Prior tr the project, these nearby sources were used by the 

people along with the spring which is now channeled through the pipeline built with 

AID support. 

Shortly after the present system was completed, the LDA requested that the 

project be extended to provide a greater supply of water which would also serve the 

people of the villages immediately adjacent to the town. MPW engineers surveyed 

the possibilities and recommended actions similar to those undertaken during the 

present project. In their propcsal different springs would be utilized. Renovation 
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'of some parts of the old Turkish water system was also recommended. 

Although the project currently in place is operating satisfactorily, it 

clearly does not meet the total domestic water needs of the tOWi1. This is indicated 

by the pla~,ed extension. The problem is not simply a question of convenience, 

because the LDA is not planning private household connections. The system 

providing tanks and neighborhood taps has been favorably received by the population, 

but more tanks and taps are needed. Simply put, Manakha needs more water. The LDA 

seems to be able to raise sufficient funds for the extension, but they do not have 

the technical capacity to design the new system, nor can they adequately anticipate 

the impact the system may have on the area's water resources. 

Project Impact: The project was designed to improve existing water sources, 

transport the water to storage tanks in the town, and provide public access to 

the stored water. As far as can be determined, the project has achieved these 

objectives. A few of the people have complained about the quality of the water 

they receive from the proje~t, and, in fact, these people filter the water in their 

homes and a disti~ct white sediment may be seen in these filters. Howp.ver, no 

clinical analysis of the water has been made to date. A weak point in the project 

is that no provision for ongoing checks of water quality has been made. Similarly, 

the LDA of Manakha does not have the technical capacity to adequately clean out the 

system if such action is required. 

The project was also initially designed to meet the domestic wa'~er needs of 

the town's popUlation. Continued use of other nearby water sources by townspeople 

and the extension planned by the LDA indicate that the town's water needs have 

not been fully met by the project, although it is impossible to determine in 

quantitative terms the remaining need level. It can only be stated that the project 

does not serve the entire pcpulation, but all people have access to the system's taps. 

If there is an alternative source (e.g., another spring) closer to a household than 

the project's tanks, ·then the women will most likely use the alternative source to 

save time and energy. Thus, in terms of the distribation of project benefits, those 

people living closest to the tanks benefit the most. Those located some distar.ce 

away (say over 200 meters) benefit much less and may, in fact, not use the project 

at all. 

In a situation such as Manakha where there is a large populat~on spread over 

a fairly wide area (Manakha town is about 800 meters in diameter), the location of 

public taps seriously effects the distribution of benefits, particularly if there 

are alternative water sources. The less fortunate people living close to alternative, 
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but less sanitary, water sou~ces and far away from the project taps inevitably 

face a trade-off between convenience and better water. 

The benefits resulting f~om the Manakha project are similar to those received 

by other settlements with pipeline-tank public access systems. The supply of 

available water ha~ increased due to the construction of storage tanks and the 

protection from contamination and the shorter distances involved in human trans

portation. Certainly for many women the distance between house and water source 

has been greatly reduced. This results in less time required to procure water on 

a per unit volume basis. If more water is used, however, women may still spend 

the same amount of time and energy procuring their daily water supply. Still, the 

shorter distances involved allow children to fetch water. Before, the distances 

involved may have been too long for children to bring significant quantities of 

water to their homes. 

If water quality and water use have indeed been increased, then general 

health conditions may improve over time. 

Perhaps the greatest benefit from the project has been received by the 

Manakha LDA. The success of this project which the LDA initiated, partly 

financed, and supervised has greatly increased the stature and role of the LDA 

in ~be community. The experience of working with the MPW and a foreign dono~ 

(USAIO) has encouraged the LOA to· undertake similar joint projects. The LDA's 

involvement with the present project has directly resulted in their planned 

extension, which will probably be begun shortly. Still, the LDA has a long way 

to go before it obtains the capacity to determine the feasibility, design, and 

maintain water systems on a self-sustaining basis. 

Future Prospects and Recommendations: In the immediate future, it appears as though 

the extension of the Manakha water system will be initiated under an arrangement 

similar to the existing project. This action is specifically meant to make up for 

the supply and distribution inadequacies of the present project. Whether or not 

this extension will fulfill the water requirements of Manakha remain~ to be seen, 

but the very fact of the extension shows the success of the previous action in this 

case. 

It is specifically recommended that the extension be designed to provide further 

frae and public access to water taps. Also, the design should allow for further 

e~~ensions, if water demand is still not fully met. 
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In addition, this new action should include some type of provision for the 

periodic testing of water quality in the present system as well as the extension. 

Finally, the pe!ople locally responsible for the system~ maintenance under LDA 

auspicies <'hould be given sufficient information for the proper care and cleaning 

nf the town's water system. 
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ANNEX i6. 

A. The village of Hubshi. 

The village of Hubshi is located approximately kms. north of Sana'a, 

which is about one and a half hours driving time from the capital. Hubshi is 

situated on an undulating arid plan which is criss-crossed by wide, dry 

watercourses. The principal agricultural activity in the area is the cultivation 

of a yearly sorghum crop, although qat and w~eat are also grown where the land can 

be per~nnially irrigated from drilled wells. 

Hubshi has an estimated population of 300 persons, some of ... ,hom are migrants 

who spend a great deal of time away from thejr families. The majority of people 

(men and women) are farmers to the extent that they produce an annual sorghum crop 

on marginal land. This agriculture is clearly insufficient to meet the needs of 

the population, and during most of the year the men pursue other activities. 

The alternatives are somewhat limited, and the men either migrate in search of work 

or find employment in the manufacture of locally produced plaster, called gauss. 

Producing gauss entails quarrying ababaster, transporting th~ mineral to a kil~, 

and baking it there until the heat causes the structural change which results in 

plaster. The village contains about fifteen of these gauss kilns, ~ld during most 

of the year these operate regularly. The villagers are engaged in all aspects 

of the production process, except the retail marketing which is done in Sana'a. 

Despite the high labor costs involved, guass production is profitable, and the 

urban demand is far higher than the quantities produced. 

The AID-supported project in Hubshi is the enlargement and renovation of a 

large (250,000 gal. cap.) cistern which stores the surface run-off from seasonal 

rains. The cistern is slightly below the village, about 100 meters from the farthest 

house. The water in the cistern is used for watering animals and other domestic 

act~vities. The village' drinking water source is a spring located about five 

kilometers away. Drinking water form the spring is broughtdaily by tank truck. It 

was not determined how much this service costs, but villagers did say that sometimes 

the spring dries up if the rains are insufficient. In this case, the villagers either 

pay a great deal more or drink from the cistern. 

Previous to the project's implementation, the villagers wished to enlarge 

their storage capacity and heard of project 022 through Paramount Shaykh (a sub

district official), and they petitioned him to obtain RWD's help from Sana'a. 

Working th~ough the village headman, the Memorandum Agreement was made and the 
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village contributed the labor and rocks for the cistern. AID contributed the 

design and 190 bags of CeJD£;nt for the cistern. On a comparati'Te basis, the 

village's contribution was close to 70% of project costs. 

Although the cistern is adequately supplied by run-off water, there are a 

couple of potential problems in its design. First, drainage to the cistern runs 

through an old graveyard, and, second, animals are presently watered at the 

entrance to the set~ling tank. Both these circumstances may result in the water's 

contamination by organic matter. 

The villagers are please with the project, and say that its initiation and 

construction reflects well on themselves anu their leadership. Donations by 

villagers are responsible for the construction of an elementary school which is 

being built just next to the cistern. The village does not yet have electricity, 

but plans are underway to jointly purchase a gasoline powered generator shortly. 

Hubshi may be classed as a "type CIt village by dint of its poor agriculture 

and simple material conditions, but it is clear that there has recently been a 

large cash flow into the area (due to migration and high gauss prices). To some 

extent, this money is finding its way into some communal self-help projects. 

B. The Village of Al-Ghola. 

The village of Al-Ghola is located about twenty kilometers west of the village 

of Qumama (see Annex #1) on the same road. This is approximately three and a half 

hours driving time from Sana'a, V1a Thula. Al-Ghola is situated high up in a 

preciptitous wadi at the base of a high cliff. The most striking aspect of Al-Ghola's 

location is in its proximity to a large spring which flows from the base of the cliff. 

This spring perennially produces a large flow of water which is carefully used to 

irrigate about four and a half hectares of terraced land cultivated by the villagers. 

Thus, even in the dry season, Al-Ghola is a veritable oasis among the barren mountain 

slopes of the regio~. 

Al-Ghola has its share of migrants, but the majority by far of its 600 or so 

inhabitants are dependent upon agriculture for their livlihood. They truck ~arm on 

their irrigated lands, and periodically send harvests of vegetables and alfalfa to 

the market centers of the region. This activity produces income which is used to 

improve the a~ricultural base and to improve the living conditions in the village. 

The village's water problem is more transportation and storage than acquiring a reliab~ 

source. Because of their cash-cropping and higher standards of living, Al-Ghola is 

classified as a "type B" village. 
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The AID-supported project in Al-Ghola is veiled in mystery. The plans for 

the system indicate that a storage cistern for spring water and perhaps a pipeline 

into the settlement were to be built. The AID records show that cement for the 

construction were delivered, but site inspection reveals only a very small cement 

open tank near the spring. t~en villagers were questioned about the project, they 

aither indicated this tank or claimed to have no knowledge of the project at all. 

There is no direct evidence concerning the story behind the AI-Ghola project 

failure. One can only make guesses, since no on seems to know the story (including 

AID personnel). It would appear that the project's fate is related to two factors. 

These are that there was no on-site supervision and that the project the villagers 

s~~med most interested in was not the one actually designed. 

The villagers seem most interested in constructing a large dam across the 

wadi which would trap both the spring water and rainfall run-off. This water 

would then be used to enlarge the area under irrigation. A storage facility and 

transmission line for drinking water does not appear to be high among village 

priorities. 

c. Village of Dhalma. 

Dhalma is located about twenty kilometers west of Dahlil (see Annex #4) on the 

Yarim to Ibb stretch of the paved highway. Dhalma is reached via a gravel road 

from Dahlil. This road is a local LOA project. Dhalma is situated atop a mountain 

ridge and its nearest source of drinking water is a spring located about two 

kilometers below in a wadi. 

Dhalma is a fast-growing commercial center of about 800 persons. Although 

there are a number of migrant absentees and a large proportion of farmers in Dhalma, 

the settlement should be classified as a "typeA" village by virtue of its pronounced 

commercial development and obvious prosperity. The village has over fifty shops in 

business now and perhaps another forty under construction. The AID-supported project 

in Dhalma is the enlargement and renovation of a large cistern which traps rainfall 

run-off. The original cistern is claimed to be a construction dating from Pre-Islamic 

times, but it was recently filled by an earth-slide. 

The new cistern pl"Jject was undertaken by the LOA, as the inscription on the 

cistern walls proudly proclaim. AID's contribution was five hundred bags of cement. 

Although the finished cistern has a great capacity, there may be some trouble in 

filling it. At the time of the survey~sit in January, the cistern was completely 

empty. 
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Dhalma's growth has greatly increased local water demand, and the local 

prosperity has allowed significant cash contributions for pursuing the goal of 

a reliable and adequate water supply. In addition to the cistern project the 

LDA is independently working on a project which would bring drinking water from 

the wadi to storage tanks in Dhalma. This new project is an impressive expenditure 

and displays a high degree of local investment in communal water projects. 

D. The Village of Hayma. 

Hayma is located near the paved road about halfway between Sana'a and Manakha. 

The village is situated on a westerly descending mountainside that is comparatively 

well-watered by rainfall. The villagers here CUltivate qat in large quantities 

because of the combination of favorable climate and easy access ot the high-demand 

Sana'a market. The settlement of Hayma and those around it are small (averaging 

about 500 people each), but are prosperous based upon the cash-cropping of qat. 

In marginal fields, people also grow sorghum, wheat, bareley and vegetables. 

Recentlyvegetables have also become a valuable market crop. Hayma, despite the 

relative lack of perennial irrigation, is dF~cidedly a "type B" village. 

The Hayma Small Water Project, like the one in AI-Ghola, was never completed. 

As in AI-Ghola, the reason for this is not at all clear, but seems to stem from 

a lack of enthusiasm and comrnittment from the local sponsor and population. The 

project was designed to be a cistern which would store run-off, and there was a 

Peace Corps volunteer assigned as supervisor. Apparently the cement for the project 

was delivered, but actual construction was never seriously undertaken. After the 

PCV was withdrawn from the area ( due in large part to other circumstances), the 

project progressed no further. 
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ANNEX #7. 

Projects Planned or Under Construction 

A. The Village of Aras. 

Aras is located about twenty kilometers southeast of the town of Yarim 

in Ibb Province. The village is situated on a hillside which overlooks a broad 

shallow wadi. Aras has a population of about six hundred people, but nearby 

settlements just about double that number in the immediate vicinity. 

The people of Aras and its neighboring villages are mostly farmers, although 

increasing numbers of young men are migrating to work in Saudi Arabia or Yemen's 

urban areas. The local agriculture is based on rainfall, and the people produce 

crops of sorghum, barely, and some wheat. Because of the relative isolation from 

the agricultural market and the low degree of potential for extensive cash cropping 

based on irrigation, Aras may be classed as a "type e" village. 

The history of the AID-supported water project in Aras presents a clear 

picture of the kinds of problems which can be encountered in building a new village 

water system. The project was initiated by the Paramount Shaykh (a sub-district 

Official) of the area, who petitioned the Govenor of Ibb Province to argue the 

proposed water system with RWD. The proposal was approved by RWD and AID, and a 

team was sent to Aras to design the form of the project. The project was designed 

to install a pump and engine on a previously drilled well located in the wadi floor. 

From the well a pipeline would run to a storage tank in the middle of the village. 

According to the plan, this tank would be equipped with a public tap. The villagers 

(through the Shaykh) agreed to supply the necessary labor and local materials for the 

project. RWD and AID sent a PCV supervisor and supplied the pump, engine, pipe, and 

cement for the project. This new system would replace the previous water source, which 

is a spring located in a nearby village on the opposite side of the wadi from A~as. 

During the construction of the system, a number of not unexpected problems 

were encountered. First, there arose a dispute over right-of-way for the pivelines. 

The design called for a direct line which necessarily crossed land owned by a 

~sida1t of one of the neighboring village which would not benefit from the project. 

This dispute had to be taken to court in Yarim before construction could proceed. 

Second, th(. villagers of Aras disagreed with the planned location of the tank. 

They wanted 'a location higher up in the village so that they could later install 

private household connections. This required the intervention of the Director of 
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ot RWD so that the dispute could be resolved. Third, one of the neighboring 

villages asserted its rights to use the wate~ of the well, and they demanded a 

similar project for their community. This last issue was resolved by a compromise 

in which a pipeline was planned to run from the Aras tank to a tank in the other 

village. The responsibility for constructing this extension was left unspecified. 

Despite these obstacles, the system was finished during the survey's time period. 

Thus, the project ofr Aras appears as a completed project on Figure #1 in the 

accompanying report. 

It is clear from the project's history that the presence of the PCV on-site 

supervisor was an important factor in project completion. The Aras case can be 

easily compared to the Dahlil case where the same kinds of problems over local 

expectations and water-rights resulted in an unsuccessful project. In Aras, the 

supervisor bec~~e intimately involved in resolving the disputes and pushing forward 

with construction. His presence also served as a stimulus to the local population 

for the speedy resolution of disputes. In Dahlil, where there was no outside 

supervisor, the disputes remain unresolved. 

B. The Village of Hamera. 

Hamera is located about forty kilometers west of Sana'a, and is reached by car 

after a two-hour drive from the capital. The village is situated on an arid 

highlands plateau. The full-time residents are mostly women, children, and old 

men. The young men have just about all migrated to Sana'a or Saudi Arabia in search 

of work. The women CUltivate rain-fed crops or sorghum and barley. Altogether, 

the village contains no more than one hundred people, including the absent migrants. 

Hamera is the best. example encountered in the survey of a "type e" village with a 

subsistence agricultural base and a high migration rate. 

The AID-supported project in Hamera was initiated by the Local Development 

Authority of the area, which made the first proposal to RWD. However, subsequent 

negotiations and responsibility for implementation were undertaken by Hamera's 

shaykh. 

The project in Hamera consists of the excavation and construction of a large, 

rain-fed cistern beside the village. This cistern should provide a y~---round supply 

of non-potable water for the village households. Drinking water will continue to 

be trucked in. 
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The cistern is almost totally a local project. AID has supplied a design and 

cement for the project, but the villagers themselves are providing labor, necessary 

rock blasting, and sand for the cement. They are also totally supervising the 

construction, with only periodic visists by a PCV. 

Although at the present time construction work is not completed, no real 

obstacles to a successful project seem to lie ahead. The only factor impeding 

rapid completion is a lack of local labor. Given the high migration rate, 

the villagers are using children to move earth and stones. This necessarily means 

a long construction time. 

c. The Village of Rabat Ash-Shari. 

Rabat Ash-Shari is located about twenty-five kilometers south-west of Yarim, 

almost due west of the village of Aras. Like Aras, the village sits on a hillside 

overlooking a broad wadi. However, natural water sources are somewhat greater :~.n 

this area, and the wadi contains several springs which are used to irrigate small 

patches of land. The predominate agricultural activity is still sorghum, barley, 

and wheat cultivation. 

The population.of Rabat Ash-Shari is about six hundred, but if one;includes 

neighboring hamlets it would rise to around a thousand. The people are overwhelmingly 

engaged in agriculture, though this does not occupy them full tim~ or during the 

entire year. Non-agricultural activities include quarrying, construction, and 

transportation. There is a high rate of migration to Saudi Arabia, and just about 

all young men have been in Saudi Arabia or are there now. Given this situation, 

Rabat Ash-Shari fits into the category of a "type e" village, with the proviso that 

there is alternative local non-agricultural employment. 

The AID-supported ~roject in Rabat Ash-Shari stems from a visit by the AID 

mission director~to the area a couple of years ago. At that time, it was arranged 

that a well be drilled in the wadi below the village. This drilling was under 

the 022 drilling program. The prp.scnt small water project is an extension of this 

previous effort. The local sponsors of the project are the village shaykh and the 

village magistrate, who works as construction foreman. 

The project went from the p~anning stage to initial construction work during 

the time of the survey, and an on-site PCV supervisor has taken up residence in 

the village for the duration of work. 
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The project design calls for a pump and engine at the well, a pipeline, 

and a tank with public taps in the village. To date, only two problems have 

arisen, and they are interrelated. The first problem involved the location of 

the tank. The villagers' stated that a tank in the midst of the settlement (the 

easiest location in terms of work and access to the taps) would cause a social 

problem between those households above and those below the tank. As it turns 

out, this argument was based on an assumption of installing private household 

connections. The second problem is the villagers' desire to have these connections 

included in the AID-supported project. 

The tank is now sited above the village, but the supervisor has made it clear 

that he will not install the connections. No doubt, the villagers will do this 

themselves after the project is finished. 

D. The Village of Yakhtul. 

Yakhtul is located fifteen kilometers north of the port of Mocha. The village 

is unli~e any of the others surveyed in that it is a Tihama coastal fishing 

vill~ge and not a highlands farming or market community. 

The village is situated about one hundred meters from theffiore, and the 

people (about seven hundred in number) fish, harvest salt, or migrate to earn 

their incomes. The migration rate is high; certainly over fifty per cent of the 

men are away most of the time. The rest fish. The women tend the evaporation 

pools and gather the salt. There is no agriculture in the community although one 

household in attempting to get a date garden going. 

The problem with agriculture is Yakhtul is the salinity of local well water. 

The households each have a well for washing, but the water is too salty for either 

animals or domesticated plants. Yakhtul has water trucked in everyday fr~m a wadi 

about ten kilometers distant. 

The AID-supported project in Yakhtul continues to be in the planning stages. 

The project effort was originally initiated by an employee of CYDA (the Confederation 

of Yemeni Development Authorities) who had worked in the area. Later, the idea of 

a project in Yakhtul was sponsored by the Mocha LOA, which is active in the area. 

To day, preliminary surveys of water resources have been made, and initial designs 

to exploit a number of wells have been suggested. If accepted, the project may 

draw water from a "well-field"of shallow, hand-dug wells five to seven kilometers 

from the village to a tank in the settlement. 
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Foreseeable problems in implementation do not include rights-of-way 

disputes because of the lack of agriculture, but certainly there is a 

question of high water demand and low supplies due to the salinization of wells 

so near the coast. In any event, there is no question of need in Yakhtul nor 

the willingness of the local population and LDA to get involved in the project. 
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APPENDIX IV 

In conjunction ~[i -:;h th,= zo:ial f:"·l:i.l~j.a tion of the Small 
I'la ter Projects, a ~echnic.3.l e ·.'alu-'3.t .. Lon ";;e.;:: also pe rformed. 
The main purpose of this evalua tior. ,'ra!, -co e-.,ralua te ten 
completed projects fro~ the technic?l aspects of design, 
construction and operation and maintenance. An evaluation 

. form l'ias prepared ':ihich includes general background of 
the village, description of the water source before and 
after the project, a description and costing of the projec.t, 
and evaluation of the p~oject emphasizing design, con
struction and O&H. The completed forms 
are available from USAID/Sana. 

In order to avoid duplication and since it was prepared 
in close cooperation I'Ti th the social impact report of Mr. 
Tutwiler, this report does not include the background and 
project description l'ihich is adequately covered in the 
social impact report and thus this report should be read 
as a supplement to it. 

Based on the technical evaluation form, Table I was prepared 
which summarizes key data for each project and rates each 
project from the specified technical aspects. A simple 
rating scale of 1 through 3 \1aS used, with 1 indicating 
satisfactory, 2 unsatisfacto~J in some respects and 3 un
satisfactory. Each project was rated in terms of the 
parameters design, construction and Operation and 
Maintenance (O&M). A fourth rating is given \'Thich represents 
the overall perfoIT.l.ance of the project. In general" this 
rating is the minimum of the previous three, though examples 
could be presented where this would not be the case. A 
rating of 1 in this category indicates that the proj~ct is 
satisfactorily meeting the village's needs. A 2 rating 
indicates that there are some unsatisfactory aspects of 
the project that were either te~porarily or permanently im
pairing its performan:e. A ratlng of 3, obviously indicates 
the project is n~t. meeting ·the needs of village. 

Following are brief discussions of the villages evaluated 
vlith comments on the ratings given: 
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Technical Evalunticn of Small Water rroJects 

Date 
Project Need 

:h!::e of Type of AGreement for Con- Overall 
.. ; :2.lac:e Sta.tus ProJect SUJ2crvision Siljned ProJect Desic;n stnlction ~ Perfonnance 

1. r:ar.akha 0 SprinG pipeline local 11/76 yes I I I 1 
tank 

"' Tinaam 0 HDW pipeline loca!. 7/75 yes 2 I I 2 <-. 
tank!; 

~,. lIar;rish 0 DW pipelinc tank PCV 3/77 yes I 2 I 2 

I Hukhi 0 Cistern PCV 3/77 yes I 2 I 1 

.. QU:rJamo. 0 Cistern local /74 yes I I I I 

C. 1\1 Gholn H.O. ~prlnr; local /74 no 3 3 3 
I improvement 

0 

'" I !)a.hlil 0 D:~ pircline tank local 2/76 yes a 2 2 ~ .. 
". ri!la1ma 0 Cistern local 4/76 yes 3 I I 3 

itayma N.O. Cistern rev 4/75 no I 3 3 

'-l~. I\ras 0 m., Cistern Pipe pcv 7/77 yes 2 2 I 2 

i:cte:;: o = OperatinG DW Drilled Well 

N.O.= not Op~ratinG nnw Hand Dug Well 

I Satls!"actory 

2 = Un~atisfactory in some respects • Since improved to I by addition 

3 Unsatisfactory 
of more powerful pump 



I • Nana.'ld1a : 

Manay~a, due to its location in mountainous terrain, 
is difficult to serve vlitha public ~·;ater supply. There 
are springs up the mountain that can be tapped but these 
eventually will be insufficient to meet the town's and 
surrounding village's demands. Eventually, as with many 

other mountainous commercial centers in Yemen, the main 
water supply will have to be obtained further afield, most 
likely from a drilled well located near a wadi at an 
elevation substantially beloT

" the tmm. The project in 
which AID participated appears to have developed the spring 
supply to its potential. The project is satisfactory in 
terms of design, construction and O&M. That the residents 
do not desire house connections is fortunate since the in
creased demand would most probably overtax the supply and 
likely rt. "3ul t in a highly ske~'led distribution of the supply, 
i.e., only houses close to the main line would get 't'late:r. 

2. Tinaam 

Tinaam has one major problem that is impairing the per
formance of the system. The problem is the pump and engine 
are not powerful enough to fill the tank. This could be 
classified as a design problem, the designer should have 
been able to calculate the required head and select a suitable 
pump and engine. The combination selected is marginal at 
best.· The O&M may be contributory to the problem, since 
house connections have been made off the main line. In follow-
ing projects this practice should be di3couraged. . 

TheO&M of the project is int@.resting. A local "Muhundis" 
(engineer) has been employed to operate the system and has 
extended it, including house connections to all residents. 
Also, the Sheik has a rudimentary organization for collecting 
water changes. The lack of public taps could be a concern 
ir.the village were a commercial center. Despite the 
relatively:large population, the village (at the time of the 
visit )had~··no shops with the exception of a flour mill and 
commercial activity was taking place at a nearby weekly 
sult. . 

3. Magrish 

The Magrish project was designed to connect to a well 
previously drilled for the village by a private contract~_ 
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At the time of the inspectIon the pump and engine had not 
been installed in the i·:ell. The system \iaS connected on 
a very temporary basis to a private irrigation well locat(!d 
nearby. Thus, the system is unsatisfactory in that the 
supply is dependent upon the t'lhim of the \'lell at·mer and tne 
quality of the water is not assured due to the jury rigged 
connection with this well. If the system is eventually con
nected to the second well a new set of problems may arise; 
that is, the village well and the irrigation well are 
located so close together that interference will be likely, 

._- the two wells will compete for the same water. 
If at some tL~e the aquifer is seriously depletp.d it is most 
likely that the village will lack \'later, due to the fact that 
their well is the shallower. The villagers should have been 
urged to make arrangements to connect to the irrigation well, 
reimbursing the owner for costs. Other aspects of the project, 
the pipeline, tank and public taps, were well constructed and 
were operating satisfactorlly. 

4. Hubshi: 

The design of the Hubshi ciste?n appears appropriate for 
the catchment area and the cistern is large enough to meet 
the domestic water needs of the population. Mr. Tutwiler 
points out that the catchment includes an old graveyard, 
whether this would affect the quality of the water entering 
the cistern is questionable. At the time of the site visit 
the upper level of plastering of the cistern vias not completed, 
stairs into the cistern had not been installed, there was no 
animal watering trough, and animals were being watered at the 
settling tank. For the above reasons, the construction of the 
project was rated as unsatisfactory in some respects. The 
project overall was rated as satisfactory in that it was 
meeting the needs of the population for a domestic water 
source. 

5. Qumama: 

The Qumama c~stern is an example of a project successful 
in every respect. The cistern is well designed, it_ collects 
water from a large hillside ahd meets the domestic water 
demands of villagers and travelers. Potable water is obtained 
from nearby springs. The sediment trap and animal trough 
appear to work well. It did not appear that animals had bee~ 
entering the cistern. The cistern was well constructed, the 
cistern itself and the channels leading into it were being 
maintained well. 
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6. Al Ghola: 

The Al Ghola project apparently consisted of constructing 
a small tank (approximately 1 cu m) intended to store spr-ing 
water. Unfortunately, there is no inlet for vlater to flo~T 
into the tank and the tank is located a.bove the source. The 
project was apparently constructed by a local employee of 
USAID ~ .... ho has since migrated to greener pastures. The 
villagers expressed little y.nOt'lledge of the project and little 
interest in improving their springs. 

7. Dahlil: 

The Dahlil project suffers from many ailments, not the 
least of which is high growth in a verJ congested a ""a. With 
respect to design, the storage tank is located in an area 
where the!"e is a high rate of home construction. The villagers 
have made house and business water connections in the lO~ler 
part of the town and it would have been an easy matter to lo_cate 
the tank hlgher and serve the entire area with house connections. 
The tank is unsatisfactcry in that there is no drain outlet 
in order to clean the tank. The tank has never been covered, 
there are no public taps and,hence, nearby residents obtain 
water from dipping buckets from the top of the tank. 

This project points out a basic problem in the small water 
project systems with regard to house connections. It appears 
that once the decision for house connections is made, the 
project must go all the way for house cOnnections and collect 
the required operating fee from all users. A combination of 
house connections and public taps apparently will not work 
because disputes will always arise by those connected ~lho will 
be asked to subsidize the operating expenses of the non-
connected. .. 

In the Dahlil case, where there is an abundant supply and 
no pumping problem, there are two alternatives: (1) raise the 
floor of the- existing tank (so the existing drain will work) 
and install public taps or (2) ~onstruct a new tank at a higher 
elevation to serve the new building area and possibly repair 
the old tank by installing a drain and cover. It is recommended 
that the village construct a ne~1 tank and establish a system 
of complete house connections. This l'1ill facilitate establishment 
of a viable to\m water supply agency l1hich can finance the O&M 
of the system. 
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·B. Dhalma: 

Dhalma, similar to l-fanakha, is a commercial center sitting 
on high mountains, difficult to serve by a water supply. The 
town has several large cisterns and a qanat system which no 
longer has the yield it once had. The AID project assisted 
the villagers in rebuilding an ancient cistern. The cistern 
Ivas practically empty at each of three site visits. The 
catchment area of the cistern is extremely small for the size 
of the cistern and the project should not have been selected 
by AID involvement had an adequate Feasibility Study been 
performed. Apparently the village had begun construction 
prior to AID involvement and AID became involved without 
¢Ding an adequate study. 

9. HB¥ma (Degashir) 

The Hayrnt::L cistern project was not completed, as Hr. 
Tutwiler states, because of uncertain reasons, but most 
likely from the lack of enthusiasm and commitment from the 
local population. A former PCV involved with the project 
reports that the paramount Sheik of the area was jailei and 
that his replacement was not responsive to the project. A 
contributing factor was the labor shortage of the area and 
the fact that there was no local mason to undertake the work. 
The project was designed to improve a spring and construct 
a cistern to store the spring flow. The project was ap
p~rently well designed and the need for the project to improve 
the available quantity and quality of the water is still present, 
although it is not certain that this need is perceived by the 
population. Tile paramount Sheik has recently been released from 
jail and the project may eventually be undertaken. 

10 •. Aras: 

. The Aras project should have been a verJ successful 
straightforward project. A number of problems arose, however, 
the first being th~ selection of the pump and engine. A pump 
test had not been performed previously and a pump was installed 
by RWD with unknown characteristics. When the pumpline was 
laid to the desired elevation, the discharge '",as fou:1d to drop 
off rapidly. The decision was made to locate the tank at a 
lower site, which, of course, was not desirable 
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fro:n thc ",illaGcr r ~ 'r::'~':;pi)i!! ~ ::lnc~; D.'~ -:':::i::.: loca. "Cion not 
all hOUG'~::; cot:.ld be :''>:?Y',r,:;d bj' C:O· .. l~C cor:;"-;c:~ion::;. A 
second problem related ~o the ~c~:truc~iGn ~a: the 
securini: of right-of-i'iay for '.:;:-;e pipelino route, a::: 
discussed by Mr. Tutl"liler. ,T!:l:: }-:ind of dispute sho'.:.ld 
be settled, if pos::;ible, prior to cons~ruction Dreferably 
by means of the project agrec~en~, so that the conzt~~ction 
is not seriously delayed as ~a: the ca:e in thiz project. 
A rating of two \'las given for constructior:, Drimarily 
because of the unduly long cOl:~;truction p"~'riod, although 
the rating does not affect overall perfor~ance. The 
project has not operated for a long enoush ti~e to 
confidently make a ra tin; for 02.::·[ and overall pe rformance, 
but indications are that the ::.:y:tcm will operate at a no~ 
completely satisfactory level. '!'!1e lac~': of complete ~ouce 
connections is a problcM \,ihich i.: likely to affect the 
overall performance of the pro.1 ect. 

Conclusions: 

Of the ten projects evaluated, there wa3 a definite need 
for the project in eight of ten cases. The remaining tv:o 
cas es, Al Ghola and Hayma, ':Iere old proj eets about I'ihich 
little was known. Had adequate re!)or~.s and record: been 
kept, they should have been eli~~nated from the files long 
ago. Of the eight where there tia: a definite need for a 
project, seven were operatine and meeting the needs of the 
population. At the eighth, Dhal~a: an inadequate project ~Ias 
designed. Evidence indicates that the project wa: underway 
by the local resjdents prior to the tine AID was asked to 
partiCipate and an adequate fe::.::;ibili ty stud:r · .. :a: net per
formed. 

Of the seven that are 0pera:inG and ~eet th~ need3 of the 
population, there are thre~ that ~a~e been cla3~ified a3 
operating satisfactorily and four opera~~ ~i:h some prcble~3. 
Tinaam merely needs a replace~ent enGi~e or DU~P and engine. 
Magrish needs a permane::.t cO:1.:':ectior. to -:te ':iell head. 
Dahlil is prcbably the ~03t ~ar~in~ll; c~erating systen, a 
ne\'/ tan..~ has been reco;::.":,,.e!".G.ed. t,['a:~, I }':Cl";.':; (: COrL"1ec t ion vs 
public' tap proble~, i~ it exi:~: a: 3 9:o81e~, could be 
solved by a sm.all u.p~er level ~~;::~e:!l. 

The conclusion of t:-:i3 ~"!e..lua-:::'oL i:. tilC1.: overall thr: sub
projects selected ha~e been :at~:fact~ry, ~ith a particularly 
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been due to lac% of a p:.J.!~·i!J tc:t . -;'h=!.: :':as ne t the fault of 
the designers and !1r.cbl':Jm ~'rh 1:h :1hCll rl b~ rer..cdied in the 
follo~·:-on project. There ic Ot!:!.:,' m.O:- ir::7'tance (Dahlil) 
t'fh~ e the designer failed to ad~~uQtelj' include provls1ono 
fo r the grol1th of the "'illa"e. 

Construqtlon prcoblem:z ! a'l e val'i,=d :'11·1r- 1y O'/<;:~ thE; pro.jeatz 
evaluated. They have raneed fr;J!!l prc~lemz of obtaining 
rights of \iay (a proconstruction ac~i;;1tJ i to not co"pleting 
the finishing touchee of a project. A. :·!r. Tutldler ~on
eluded, the full time on-site pre:;enc(! of' a pev seems to 
have a beneficial effect on the com~letion of subprojects. 
It 15 also beneficial from the U: AID '1ie:·'point in the 
mOnitoring of commodities. 

Operation and f4alntenance does not ::eer.~ to be a major problem 
of the projects evaluated. Cistern pro,j ects, of course, require 
minimal maintenance >lith respect to the structure itzelf and 
there is not much an attendant can do to improve the -,'rater 
quality other than see that animals and small children do not 
enter the cistern and that the area is kent clean. Tne cisterns 
evaluated appeaz:ed satisfactory in these respects. The Qq.!,~ or 
projects involving engines also appeared adequate though the 
sample was smaJ.l to determine defini tel:r ~'rhether operators are 
adequately trained or not. The Cl:t,l aspecte '.-Jill probably become 
more impor.tant as ~ore projects are completed and ~ore proJecte 
come in need' for rna.jor maintenance. 

Recommendations: 

The follo"lring are recof'!"l."':'1endation:: of this evaluation . 
general, they follo'.-, the recommendations of the social 
as would be anticipated. 

In 
analjsl~ 

1. Supervision: · Of the three projects rated unsati.factorJ, 
all three lacked PCV :uperv1::1on to carr;,' the project through 
to a conclusion. Of the pro.fect~ \'rhe!"e there \'fa 3 full-time 
PCV supervision, ln11cat1ons are that the proJects, although, 
some still have probleJ'!'!c, are be~te!" execut~d than had they 
not been supervised. U:'lether full ti ::1e OI:- ::ite supe!"",:!.cior. 
is required, 1s quest ionable. Fo!" '=:t!!.r:1!'1le, at Aras t;"e PC""V 
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with transport could have easily supervised an additional 
project in the intervals \Ofhen the local villagers \'lere 
settling internal problems. The decision to employ a 
full time $upervisor should depend upon the capability of 
the local entity and their ability to provide qualified 
skilled laborers and foremen. 

2. Project Agreements: 

As Mr. Tutwiler points out, the project agreement is an 
important document and should be accepted by local authorities 
as a legally binding document. The Agreement should be 
used to the extent possible to en::;UI'e the timely and proper 
construction of the project. If possible, the agreement 
should also include a party (such as the governor of the 
province) above the local level. This to ensure that should 
disputeE arise between the PCV and the local entity, the 
third party has a~ interest in settling the dispute amicably. 

3. Operation and Maintenance: 

The proposed project should contain a component con
cerned with O&M. This is to ensure that local villagers 
are trained in the operation of the system and to ensure 
that backup maintenance capab:tlity is established. At some 
time RWD will be required to establish a workshop to repair 
pumps and perform major overhauls of diesel engines. An 
additional component of the O&M section should be the 
Monitoring of water quality by a team which collects water 
samples regularly and has them analyzed. This program should 
be followed by a disinfection program, if feasible, or an 
education program which advises apz:ainst ll~P ",f> ~M"'" • • .. ter for 
drinking purposes. 

4. Public Taps vs House Connections: 

Judging by the expressed interest in house connections 
in the villages visited, a revised policy should be e5tablish~d. 
If there is an abundant supply of water, the project should 
be designed for the provision of public taps. The decision 
to allow public taps should be made with care, however, with 
knowledge that house connections T.dll stimulate increased 

-water demand. The responsibility for making house connections 
should rest with the village who tdll employ a loca:i.. 
"Muhundls" It and charge individuals a connection fee and a 
monthly "use" fee. 
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5. Feasibility Analysis: 

The feasibility analysis of a project should include a 
social analysis in addition to the technical analysis. The 
social analysis should attempt to determine the population 
to be served by the proposed ~ystem and establish an optimum 
village size for purposes of the system design. The analysis 
should also attempt to assess the capability of the local 
entity to construct~ operate and maintain the system. The 
analysis should also be concerned with establishing the need 
for the project~ particularly obtaining socio-~conomic~ data 
of the population and determining the potential of the 
village to develop. 

5. Criteria for Project Selection: 

The proposed project should establish criteria for 
?roject selection. Although virtually all of the projects 
~valuated sho~id a need for a project, some evidenced less 
~han whole-hearted eagerness to contribute to the project's 
:ompletion. This report will not attempt to recommend 
lpecific criteria~ but the criteria should be along the 
~ollowing lines: 

1. Is the project technically feasible? 

2. Does the village evidence a need for the improved 
water supply as compared to other villages in Yemen? 

3. Does the village evidence willingness ~nd ability to 
contribute to the project? 

4. Will all residents of the village area benefit from 
the project? 

5. Is it likely that the designed water system will 
be used for other than domestic purposes? 

6. Is the socio-economic situation of the village such 
that the 'village can undertake the project with its 
own resources? 

7. Will project, RvID and AID' staff be allowed access to 
insoect the project during and after construction? 
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7. ?,.mro~ c::.nd En~ine2: 
h ,. 

Several projects Here evaluated \'rhich had inadequate 
pu:nps and engines. The USAID ar:.d HHD hav:e never had an 
adequate pump testing program and it also appears that 
technical data on many of the pUl'!'tpS ar.d engines in stock are 
lacking. steps should be taken to remedy these situations. 

8. Potability: 

Of the projects evaluated, none had adequate measures 
to ensure the potability of the supply. For the deep well 
systems, a water quality monitoring p~~gram may be sufficient. 
Although the evaluation shot-led people/not drink 'i'rater from 
cisterns, reports have indicated instances of people drinkig 
from cisterns in some areas. t4easures could be taken to 
improve cistern water quality. One of these is the use of 
the individual household solar still. A copy of a report 
describing this device has been made available to RHD. 
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APPENDIX V 

?os~ Ar..alysis ~ Technical ~ 

This Appendix includes a projection based on costs incurred in 

previous AID financed sub-projects, of the distribution of costs amon~ 

AID, other donors, villages and n:m expected under ?ro.1ect OOl;u. These 

costs are based on assumptions regarding the frequsncy of certain types 

of sub-projects and ~~e quantitias of other donor financed in?uts avail-

able to the project. The major a::Jsumption is that approx:i:.:a taly equal 

nUlnber9 of three types of 14 sub-projects 'fill be undertaken. Briefly 

these types are the following: 

Typal c is terns 

Type II :lr.stallation of distribution and storage s:,'SteE!lS where 
a neW' well ha:J bean drilled 

Type III installation of d13tribution and storaGe syste~s for 
an ex:i:isting drilled or handdug well or spring. 

The costs presented in this analysis do root include the cost of te.:hnicll 
..l 

assiBtance, these costs are includad in the Fl'inancial':analysi:3, Sec IV. 

The costs do include the cost of village supplied labor 03.1 though this 

cost :nay 1:1 sone cases be in kind. 

Cost details for t.~ree representative .3ub-projects cJlilplated under 

Project 022 3re included in attachmsnta to this Appendix. :'he projected 
the 

AID financed cOZ.:.s ara hibhar than t.~o~e shown for/cocrpletcd projects. 

!'his is due to the AID il!lposad restriction of .S5aoo per sub-project under 

Project 022,. No upper limit is proposed for tha follc;.r on~r')ject, the 

restrictions on typas of projects to be undertaken as defined by the 

~elec~ion criteria and t.~e types of il~Uts t.J be financed will essentially .. , 
,lace an upper lln1t on the financing. The analysis ShOllS the highest 
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cost system to be estimated at an AID input of $21,000 and an average 

AID input per sub-project of $14,000 in current prices. The local 

village input of local commodities, labor, transportation and in some 

cases financing of w~lls is estimated at $16,000 per sub-project or 

40% of the total sub-projects cost~, not including the cost of techni

cal assistance. 
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JlLD Fir.anced Inputsl 

~ent 1000 bags at YR35/bag 

Steel 3.5 ton:e @ YRii IBOO/tonne 

Village ~upplled Inputs* 

Saad 

Stone 

Gravel 

Transporta tion 

Skilled Labor 

Unskilled Labor 

Subtotal AID 

Subtotal Village 

or 

* Ba.sed on II H~ra project cost, for details see Atta.chlnmt 1. 
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:~7717 

$~OO 

$91:.7 

E6900 

IP42,460 

m 4,200 

l'R5,5U 

m42,OOO 

mo,ooo 

Yau2,621 

$2u,83h. 



Type II Installation of distribution and stora,:e systems where a nell 
well has been drilled. 

Co~p'onent3: Hell(.rirulnceJ by ot.1.er donorJ U' .. 1D or village), pUJ:1p 
and engine, trans~.3ion Hain, Storage Tank, P'I.lm? IIouss, Pril:!.arJ 
Distribution, Public Taps 

AID Financed Inputs: 

Cement 500 bags ~ Y?. 35/bag 

Pipe 800 :nj YR 28/m 

Pump and Engil;le (Assul'ne AID finances pUoi1ps and. engines 
r"· -tio Type n projects) 

Fittings and Lumber 

Stoel 1 tonne ~ YR l800/tonne 

Subtotal AID 

m·lD Financed: 

Pump Test.. and Permanent PullIp Installation 

Village Financed Inputs* 

Sand (Inc. transport) 

Stone " " 
Gra.vel n " 
}iisc. 

SJCil:~ed Lab or 
Unkk:illed Labor (in kind) 
PC Support 

Subtotal Village 

*Costs tr~ Aras Sub-prOject, for details see Attachcent 2 
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:9 3859 

$ 10.939 

$10,000 

$2000 

$ 400 

$21,198 

$ 480 

YR 5350 

Iii 8500 

ya 4500 

YR 9190 
8 

YR 7200 
YRlO,OOO 
YR 2000 

!R45 J 640 

or $10,063 



Type II contd. 

average 
'.leU (total/cost sst1m3.ted at $30,000) 

As sUI:I?tiOll : Other Donor financed in 50% of cases 

mom financed i..PJ. 25~ of cases 

!iillage financed in 25% of cases 

Total Type II 
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$ 7,500 

$ 7~500 

$61,741 



Type I':I Installation 'of distribution and storago syster.-.s for an existing 
drilled or hand-dug well or Spring improvement 

C~onents: S~e aD Type II less E2Xixaf well 

AID Finane ad Inputs: 

CalT1ent ,00 bags 0 Y3. 35/bag 

Pipe 800 m ::J YR 28/m 

Fittings and Lumber 

Steal 1 tonne ~ YR lBOO/tonne 

RWJ Inputs: 

Subtotal AID 

Pump test and Permanent Pump Installation 

1!i.lla.ge Financed Input~:t*: 

Sand (Inc. Transport) 

Stone (Inc. Transport) 

Gravel (Inc. Transport) 

Misc. 

Skilled Labor 

Unskilled Labor 

Other Donor: 

Subtotal Village 

or 

Asawne: Ot..'er Donor supplies pump and, engine to Type 
In projects 

Total Type III 

* FrOr.t Rabat A Shari Sub-project Cost, see Att&cnment 1. 
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;$ 3859 

$ 4939 

$ 2000 

$ 400 

$ll,198 

$ 480 

YR.T&3000 

YR 7800 

YR 4500 

YR. 3,50 

YR 4150 

yruo,ooo 

Ya33,600 

$10,000 

$29,087 



The following table s~~arizes tho projectcj rL~ancia1 input 

from various sources for the three t~~es of projects. 

uistributio~ of Sub-Project Costs ($s) 

Source Type I Type II Type III Average Percentage 

AID 9117 21,198 11,198 13,838 33 

Village '24,834 17,563 7409 16,602 ho 

RWL> 7980 480 2820 7 

Other Donal' 15,000 10,000 8333 20 

Total 33,951 61,741 29,087 41,593 100 

Under the as::. .. :mption of equal numbers or each type of pr:>jact, 

the"averagen colu=n represents av~rag~ ~ub-proj~ct costs. These figures 

serve as the basts of the bud.t;at prHsented in t..':.e Financial An:1lysis of 

Section I\r. The-final '::Ji!rumn gives the percentage' estiI::ia.ta of sub-

project inputs for an ave!"abt'! pIoject frOi'll the various sources. It 

should be noted that the AID fir.anced cO!:t1lodities are gene~y basad 

on current prices of rroff shelf" item..'3 purchased in YC!!1en.~:J msthod 

of purchasing is reco:m::ended i.n the early phase of the project until 

an adequate supply of co~od.ities can be purchasaJ orr-shore. Tha AI!) 
cOr.l.'llodit;Y' ac tual 

financed/eAoMlij HnlJ:i)t:Aaxa:.:;a cos ts are thus an upper limi t or/expected 

costs. 

The major assumptions of the foregOing analysis should be restated, 

they'; are t.he following: ... 
~) Equal rnunben of Type I", II and III sub-projects are expected. 

to be undertaken 
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(2) Hew wells are expected to be drilled .lor ap,roxiInately ona
third of the sub-projects 

(3) Financing of new wells will follow ap;>roxiroa.taly t.h.i3 distribution, 

Other Donor 50(, 
R;m 25% 
Village 25~ 

(4) Other donors will finance pu.'nps and enb~es to approxj"'atel,y 
50,~ of the sub-projects raquL"""ing thi.3 equlp:uent and AID tlill. 
xi::i finance t.he remaining 50;~. 
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Appendix C Attachment 2 ~ Project ~ Analysis 

I. Basic Project Costs 

A. Village Financed 

Sand (Inc. Transport) 7 trucks ~ YR 750 
Stone" If 10 trucks ,) YR 850 
Gravel " " 6 truc.:ks ~ rn 750 
Cement no bags .:} m 35 
l·!1sc. (forms, roofing, steel, etc) 
Labor: 

1 Pipefitter 12 days G YR 200/day 
1 11aa on 16 days J YR 300/ day 
Unskilled Labor (in kind) 200 days ,~ YR 50/day 

Peace Corps Volunteer Housing and Food 

B. AID Financed 

Pipe 500 m 3" ~YR'2)/Il'l 
Cement 150 bags I~ Ya 35/b~ 

C. Other Donor PuMp and Engine (say) 

D. RWD Financed Pump Installer 

Subtotal Village 

or 

Subtotal AID 

E. I;/ell - Financed under AID Large !'rojects 

5250 
YR 8500 
E 4500 
YR 3850 
Y.a 4340 

Iii 2uOO 
YR u800 
mo, 000 
YR 2000 

Ya45,640 

$ 10,06) 

;p 2534 
~ 1194 

$ .3728 

$ 10,000 

$ 150 

Cost of drilling, casing, screen, developing say $ 30,000 

F. Sxpatriate Technical Assistance (say) 

~ 
Total Subproject (Less ~-Iell and TA) 

Total Subproject (Less TA, Inc. \-le11) 

Total Subproject (Inc. Well and TA) 
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~~ 2.3:;'U 

;S 5.3,941 

$ 55,941 
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The following information concerns project costs and it emphasizes village 

costs, AID inputs. It should be understood that small projects were limited 

to $5,000 per project. All costs are based on when the project was written. 

Prices Known as of April, 1978 

4,535 Rials· 1 US dollar 

Pipe Yemen Rials 

1 "------------------------------------- 34.00 

2 "-------------------------------------- 80,00 

2~ " ________ ._______________ 120.00 

3 "-------------------------------------- 135.00 

*A1l pipes are 6 Meters long 

Fittings 

3 II 90 degree elbows----------·----------- 70.00 

3 "uni1l1s------------------------------ 80.00 

3 " gate valves------------------------- 120.00 

*On any project unions are generally placed every 48 meters. 

Cement/50 kg bag----------------------

Stone/cubic meter--------------------

Sand/cubic meter--------------------

Gravel/meter cu.---------------------

R~inforcing Rod 

6mm 

8 mm -----------------------------

10 mm -----------------------------

12 mm ----------------------------.-

18 mm ----------------------------

20 mm ---------------------------

Yemen Rials 

34.00 

150.300 

100.00 

100.00 

Yemen Rials 

8.00 

15.00 

19.00 

30.00 

60.00 

80.00 

US $ 

7.50 

17 .64 

26.46 

29.77 

15.36 

17.64 

26.46 

US $ 

7.50 

33.08-66.15 

22.05 

22.05 

US$ 

11. 76 

3. 31-

4.19 

6.62 

13.23 

17.64 

http:33.08-66.15


*Rod is sold in 12 meter lengths 

Cost/ton Sana'a 

Hodeidah 

2nd Class Masnn 

Helper 

Laborer 

A mason can build 2m3 of wall per day. 

a laborer can excavate 1.5 - 2m 3 per day. 

Wood Cost 

Centimeters Centimeters Meters Yemen 

26 3 4 

4.5 6.5 4 

11 4.5 5. 5 

5 5 6 

12 7 6 

12 7 5 

26 2.5 4 

26 2.0 4 

15 2.5 4 

Zinc 

2.40 metl!rs x .90 meters 

2.50 meters x 90 meters 

2 meters x .90 meters 
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YR 2,400.00 $551. 27 

2,200.00 485.12 

250 Yemen Rials/6hr day plus 
lunch and qat 

100 Yemen Rials/day 

50 Yemen Rials/day 

Rials US $ 

70.00 15.50 

25.00 5.52 

70.00 15.50 

35.00 7.72 

120.00 26.46 

100.00 22.05 

68.00 14.99 

48.00 10.58 

11. 00 2.45 

Yemen Rials US $ 

25.00 5.51 

30.00 6.62 

20.00 4.41 

http:2,200.00
http:2,400.00


May 5, 1978 

Sana'a 

Jack, 

This list of projec ted tool requirements for 044 covers I think 

the majority of the tools the volunteers will need to do a good job. If 

I left something out, please add it. 

In terms of quantities, I figured for a possible maximum of 5 

men in the field. 

I do not think we should go over-board buying a lot of the same 

type of tools for replacement purposes. 

If each volunteer knows that they only have one of each tool, 

I think they will be less likely to lose tools and will feel more 

responsible for taking care and keeping track of those tools they have. 

Noel. 
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044 

Projected Tools 

Field Work 

TOOL 
PipeWork 

1- Pipe wrenches 

2. Pipe threaders(metric) 

3. Hack saw 

4. Hack saw blades 

5. Metal chisels 

6. Pipe cutter 

7. Pipe vise tables 

8. Metal files 

9. Pipe reamers 

10. Pliers(nose) 

CEMENT WORK 

1. Cement mixing boxes 

2. Trowels 

3. Finishing too1-flost l"wood 
(concrete work) 

4. Metal buckets(h~avy duty) 

5. Levels (aluminium) 

6. Shovels 

7. Line levels 

8. Wheel barrels 

SIZE 

36" 

1~" to 3" 

~" blades 

3" pipe 

3" pipe 

suitable 

" 

suttab1e 

1~ m x 1m 

medium 

medium 

5 gallon 

2' length 

May 5, 1978 

Sana'a 

Projected needs 
4-5 men in field 

QUANTITY 

10 

5 

5 

50 

5 

5 

5 

for 3"pipe 5 

" " " 
for wire 
tieing 

5 

5 

5 

10 

5 
15 

15 

5 

1 m long handle 10 

10 

5 
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TOOL SIZE QUANTITY COST 
Wood Work 

1. Claw hammer 5 

2. Saw rip 5 

3. Square (s) 1 ' 5 

Miscellaneous 

1- 30 meter tape 30 meters 5 

2. Tape 3 meclr(staniley) 5 

3. String 100 meters 5 

4. Small metal tool boxes l~ x 10 x 10 5 (sJD,\ll tools) 

5. Large tool boxes (wood) 3~ x 2~ x 2~ 5 (s.ll tools) 

6. Medium box (wood) 2" x l~' x l~' 

7. Water containers(metal) 20 liter 10 (clothes books) 

8. Gas containers 20 liter 10 
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This report is being based on costs from March, 1977. 

Village Al Hamers 

Population 150 + Surrounding villages, total population to serve 500 

Project Description: To construct 156,000 gallon cistern. 

Village input: 

1. Excavation: 800 m 3to take one laborer 400 days 
at 25 YR/day - - YR 10,000 

2. Rock: 193 m3 at 220 YR/m 3_ - - - YR 42,460 

3. Sand: 

4. Gravel: 

115 m3 at 60 YR/m3 

70 m 3at 60 YR/~ 

Village to supply 50 of the 1,~00 bags of cement: 

50 bags of cement at 31 YR/bag - -

Total village Material Input: 

Rock - - - - YR 42,460 

Sand - - - - 6,900 

Gravel 4,200 

Cement *1,550 

YR 6,900 

YR 4,200 

YR 1,550 

YR 55,110 + 10% for transportation 
5,511 

Total YR 60,621 or $13,367.36 

Labor 

It will take one team (a team cons1sts of one second class mason and four 

halpers) 280 days to complete project 

Wage of second class mason 

" " one helper 

Excavation: YR 10,000 

Masons 42,000 
Total YR 52,000 

Total village Input: 

Materials YR 60,621 

Labor 52,000 

50 YR/8hr day 

25YR/8hr day 

Total YR 112,621 or $24,833.74 
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http:24,833.74
http:13,367.36


USAID Contribution: 

500 bass of cement at 30 YR/50 kg bag 

YR 15,000 or $3,307.61 

Plus support of one PCV 520.82 YR 

Total YR 15,520.82 or $3,422.45 

CRS also made a contribution 

of 550 bags of cement at 31 YR/bag 

or 17,050 or $3.,759.65 

Total outside contribution to project: 

YR 32,57G.82 or $7,182.10. 

Thisproject has a total cost of YR 145~191.82 or $32,015.84. 

The percentage of outside assistance was 22%. 
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PROJECT TYPE NO.2 

Village Rabat A Shari 

Population 1,000 

Rabat A Shari would actually be included as a large project because USAID 

drilled the well. In this report there are no costs on the well. As 

a small project it includes a 510 meter pipe line, 3", from the well to 

the village and 50 cubic meter water storage tank. This project also 

includes a pump test to determine the dynamic water level of the well 

so as to determine the pump specification and the depth it is to be 

set at. 

Costs are based frum February 1978. 

Village Input: 50 m3 water storage tank. 
Yemen rials US $ 

1. Rock: 26 cu. meters x 300 YR/mJ - 7,800 $1,719.96 

2. Sand: 30 cu. meters x 100 YR/m3 - 3,000 661.52 

3. Grave]: 45 cu. meters x 100 YR/m3- 4,500 992.28 

4. Cement: 16 bags at 34 YR ea. 544 119.96 

5. Reinforcing Rod: 50 bars at 12 meters ea. (10 mm) x 19 YR -

950 209.48 

6. Wood for Roof: 4.5 cm x 11 cm x 6 m (14 units) x 70 YR = 

980 216.10 

7. Form Boards for concrete slab: 3 cm x 26 cm x 4 m ( 7 units) 

7 units x 48 YR= 336 74.09 

8. Knee braces for forms: 5 cm x 5 cm x 6 m (2 units) 

2 units x 70 YR= 140 30.87 

9. 2 units of 3 " pipe at 135 YR ea. 270 59.54 

o. 2 90 0 -elbows 70 YR ea. 140 30.87 

1. 1 3" T 90 19.85 

2. Pipe Sealent 10 cans at 10 YR ea. 100 22.05 

TOTAL MATERIALS INPUT: 

18,850 YR or $4,156.56 

http:4,156.56
http:1,719.96


Labor 

Excavation 8 m3 

It takes only laborer 4 days to excavate 8 m3• 

4 x 50 YR/day = 200 YR. 

Masonry: 

It would take one team (one mason & helpers) 15 da~s to complete the 

the masonry work on the tank. 

one mason_gets 250 YR/6 hr. day 

one helper gets 100 YR/6 hr. day 

Each day will cost 650 YR 

650 YR x 15 days = 9,750 YR 

Pipe Line 

It will take 4 ~'ays to complete pipe line with one pipe 

HI. ~ter and 20 laborers. 

Pipefilter 250 YR/day 

Laborer 50 YR/day 

Each day will cost 1,250 Rials 

1,250 YR x 4 days ~ 

Total Labor Cost of Projects 

50 m3 tank 

Pipe line 

Total village Input: 

9,750 YR 

5,000 
14,750 YR 

Total cost of 50 m3 storage tank is: 

Materials 30,010 

Labor 9,750 
39,760 YR 
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5,000 YR 

33,600 YR or $7,409.04 

39,760 YR or $8,767.37 

http:8,767.37
http:7,409.04


RWD INPUT 

1 truck & driver provided for 5 days 

for pump test. 

Tr.uck 178 miles x $0.35/mile = YR 282.53 or $62.30 

Driver 100 YR per diem 100 x 5 = 500.00 

1 pump C engine for well 90,700 YR or $20,000.00 

Labor of instalation 4 days at 350 YR/day 

4 x 350 YR 1,400 YR 

Total RWD Input: 92,882.53 YR or $20,481.26. 

U5AID INPUT 

510 meters of 3" pipe or 85 units 

at 135 YR each. H5 x 135 YR = 11,475 YR 

(10) 900 elbows at 70 YR each - 700 

(10) 3"unions at 80 YR each - 800 

(3) nipples at 50 YR each ~ 150 

(300 bags)cement at 27 YR/bag- 8,100 

zinc for roof 48 sheets @20 YR 960 

USAID has bought cement for 27 YR/bag but the market price is 

34 YR. The price of2Y YR is about 9 YR over the world market price. 

TA's have made 15 tr~ps to village. 

Auto expense 178 miles x $0.25/mile = $44.50/trip 

15 trips = 3,028 YR or 667.50 US $ 

PCV is working twoprcjects in area so his transport cost is divided in half: 

178 miles x $0.25x20 trips= 

$890 = $445.00 or 
2 

Total USAID Inp~t: 

Total Cost of project: 

Village Input -

2,018 YR 

YR 27,230 

33,600 YR 
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or $6, 004 .l~l 

http:6,004.41
http:20,481.26
http:92,882.53
http:20,000.00


RWD Input - 92,882.53 YR 

USAID Input - 27,230 YR 

Total 153,712.53 YR or f33,894.7l 

by Jack P. Henry (pac) 

Mix for Masonary Cement Tanks 

1. Concrete mix for roof slab should be 50 kilograms of ordinary 

portland cement. 

Should be 50 kg. of ordinalry portland cement 

to 2.5 cubic feet fine sand or 

.07 cubic meters and 5 cubic feet. 

(.14 cubic meters) of 20 mm 

crushed stone 1:2:4. cement:sand:gravel. 

2. Concrete mix for the floor slab should be 50 kilograms of ordinary 

portland cement to 2 cubic feet sand (.56 cubic meters) and 4 cubic 

feet (.112 cubic meters), .. -_.--.---.,.._-, ................ -....... ~ 

-of 20 mm crushed stone. 1:1.6:3.2 

3. The water .cement ratio should be about 20 liters per 50 kilograms 

of cement. 

4. The ~otar plaster ratios should be 1:3 by volume. 

NOTES: 
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Appendix VI 

"Design criteria for 

Sub-Projects" 



Design Interia 

A. Cisterns: 

1. Per capita consumption: 30 led. 

2. Yield: 50% of average annual precipitation over catchment 

3. Evaporation rate: 0.5 cm/day 

4. Check to assure,yie1d is greater than evaporation + 

consumption over 9 dry months 

5. Stand~~~ ~esign includes sediment trapm stairs surrounding 

wall, animal trough 

6. Construction: Stone masonry with concrete mortar lining 

B. Storage Tanks: 

1. Design base: on per capita consumption of 30 led without 

house connections and one day storage. With house connections 

design based on 60 led and the provision that storage may 

not be adequate for one day supply 

2. Basic desig ns have been prepared for 11, 25, 50, 100, 150 

and 200 cubic meter tanks, with the following typical 

specifications: 

a. Floor: 15 cm concrete slab resting on foundation, #3 

steel at 30 cm. 

b. Walls: Masonry, typical base 66 cm t~e'ring to 30 cm 

for 50 m 3ta nk. 

c. Roof: Corrugated iron on 2 x 4s or reinforced concrete 

slab. 

d. Cement requirement: For plastering interior, 1.33 bags 

per square meter; for wall construction, 3~ bags per 

cubic meter of wall. 
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3. Tank includes upper inlet, outlet for public taps and/or 

distribution system, manhole and drain. 

C. Pipelines 

1. Pipe material~ Calvanized steel, plastic considered. for some 

applicatioT ,:, 

2. Pipeli~es generally exposed over rock, buried at grade 

crossings and buried 1 meter in cultivated fields. 

3. Mainline from well head to tank inlet includes non return 

valve, one union per ten lengths pipe, no house connections. 

4. Friction losses calculated according to Wells Handbook, total 

dynamic head based on total availab Ie drawdown of well. 

D. Public Taps: 

1. Number of taps calculated at one per 10 households. 

2. Taps at tank located approximately two feet above grade. 

3. Standard public tap design includes masonry and mortar 

structure with 3 to 10 taps, filling stand at waist level, 

drainage to animal trough. 
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Appendix VII 

"Memorandum Agreement". 



..,IWfDUII AGREDIEN! weER ____ _ 

DACl:OllOmm 

!) Projeot Loca~iOD 

~) Project Desoription 

3) Construction Outlino 

This agreement, raade and entered on this 

___ day of ______ , 19_ ...... _, 

by the Ministry of Publio Works, Rural 

Vater Division, Sana, hereinafter oal-

led KFW, and -----~ft't!tl.t!tllmael!J'_----~ 
aoting as represent6tive of 

hereinafter called the village, witness-

eth tha~ the parties hereb~ do mutuallY' 

agree as follows! 

AR!ICLE I: INPUT OBLIGATIONS: 

Section I:'Mater~ls, equipment and 

teo.wuca.L a.s:;u.s,;ance 1;0 oe furnished bY' . 
XPW through USAID, Rural Water Project: 

(Include ~ua.tities, unit prices,total 

oos't to be financed by USAID). 

---------------0 -92-



r1.~&> ? 

Seolign 2, The materi~la, equipment 

ana techni~al ~3sistance to be furni

shed by ~1P\' through its own resouroes. 

-

Section 3: The materials, eq~ipment 

a.nd technical assistance to be furni

shed by M~i through another donor. 

(~pecify) 

, 

-
Section 4: The technical ~ssistance 

t,) Le furnished by MPH through the 

U.S. Peace Corps. (Include the num-

ber and estimated length of residence 

of Peace Cor~s con~tmuotion supervisors. 

-
5ection 5: The transportation, materials, 

labor and facilities to be furnished by 

the village. 
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A. 'rransportations The village will 

provide transportation for all com

modities furnished by MPW and throuF 

its own resouroes. 



-

-

B. ~aterialsl The village will pro

vide the following rnaterialsl 

C. Labor: The village will provide 

the the following: 

1. One (1.) experienced Mason for 

cistern or stone tank construction. 

2. One (1) Pipefitter for constr

uction of pipeline, if a pipeline is 

required. 

3. A minim~~ of tp.n (10) laborers 

pe~ six.hour work day and more as 

deemed necessary by the construction 

supervisor. It "lill be the responsi-

bility of the construction supervis

or to inform daily the village rep

resentative of the required number of 

\"Iorkers for the following day's wor,k. 

D. Facilities: The village will pro·

vide board and lodging for U.S. 

Peace Corps MP\"I construction supervis-

rs ors. 

E.Other: (Specify) 
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Pa,c::e 4 

A..'lTICLE II: CONDITIONS OF AGREEMENTs 

~ection 1, The village shall solely bear 

the respon(;ibility fa!' '.lny damage that may 

resul t from ~.orkine circumstances, and tha 

MPW shall not ce responaihle for any dam-

ages caused, and neither its employees nor 

its equipment shall be subject to any olaimB 

or c.emlnds in this rela.tion • 

.3ection 2: The vil1J.ge shall be responsible 

and r.elri. ;"c';':'~·.t'L~~h" ;:0:' ;~ll materiel.Is mld 

~ equipment delivered to the village, anaAthe 

work performed here-under,until the work is 

completed and accepted by the village. ThQ 

village shall be held cClpletely responsible 

for any loss or damage due to theft, pilfer-

age, rust and weathering to the work and am 

materials, supplies and equipment furnished 

by MPW. 

3ection~: All water produced by the system 

shall be solely for the domestic use of the 

~illage, and any finanoial charges or e~ 

~enses for the water will be utilized sole¥ 

~or the operation and maintenance of this 

Iystem. No individual or party will have 
sible for the operation and maintenance of 

te right in the present or future to make 

profit on the water from this system. The 
the complete. project, and for the estab-

lisbment of any organization req~re' to 
_llage representative will be held re8po~ 

operate and maintain the system. 
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AR'!'ICLr; III s VILLA.G~ PRECONDITION~ AND 

A.'U 03LIJAT:::ON.::i OF CO:1:HRUC:TION 

~ectioQ 1: Unless oth~rwise st~ted, 

:. he village will have on worksi te , within 

30 ,; '['3 of the signature of this agreement 

by all pa.:ties, 75,1, of each commodity that 

the villago has consented to supply. (See 

Article I, ~ection 5.) 

I! after 30 ~aJs of the signature of this 

agreement by all parties, the vill~e does 

not have 15~ of each commodity on worksite, 

MPW will assume that the village is not 

inte~ested in con5tructing the project and, 

henc~reserves the ~ight to terminate this 

agreeme.'lt. 

~ection 2: It is the responsibility of the 

village to bbtain all property, rights of 

way, public access, etc., as deemed neoess-

ary by the MPW Design Engineer for the oan-

structian and oper~tion of the project. 

3ection 3; Upon writton notioe from the 

Construction ~upervisQr of the village's 

failure to l)follow criginal design specifi-

cations, or 2)procure project materials as 
3) 

~tated in : • .l'ticle I, 3ection55, or procure 

land and property riG~t2 ad ~tated in 

Artic;le III, Sl3ction 2, the :IIPW reserves t_ 
right to tc::rm:'nn.te ·~b.i.:,; agrE:(::r.~ont. 
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ter.15 ~t this ~ont~aut being upheld, 

aeotion 5' Speoihl oon!!t!onB, 

(E,g" 1£ the projec~ has ~ r~a.atioD. to 

at~te 8D3 conditione to whioh tho village 

wot agree,) 

ARTICLE IV. OOMPLETE MREEIIEL'1' 

This agreement constitutes the entire 

agreement between M~f and tbe village ot 

• 
and. the:-e a!"e no terms , condi ~iona or p!"ovil-

sions, althar '1/ritt 0!1 ,'I:' o !~f.l, l, betwe~n the 

'"\ ·:."t -:'es llentioned. othe'!' t.h:m those 

~: ~ ':'''i!1 cont~l!l.f)d , and this a e-reement 

:rr : ttf.!,n represent"!. ti on , inducement or 

lL"1rl. ,"'r,:; t3!1d ~,:"I. ,!l; of ?n:t ktnd or nat.ur() 

to t ~i" p:?, rt!onl~ r 'Jon~trtlction project 

~ C3. 1.1 6"1 t.his aer eel':!'3nt to be 

~"'{ec ' ted th~ :~n ,'t :lnd y~E\ 1" fj.rst r'\enti-
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Appendix VIII 

"Standards and Specifications" 



SMALL WATER PROJECTS 

CONSTRUCTION BOOKLET 

TANKS AND ~IPELINES 

First course of water tank with 
middle gap filled with chips and rubble 

stone. 
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Prepared by F. Noel Perry 

Illustrations by Betsy C. Wyse 



I. TANK CONSTRUCTION 

By the time the construction supervisors have reached 

the village, a site will have been chosen for the construc

tion of the tank. 

It is the responsibility of the village leader to 

provide a "mohandis" or II mooAAlem II to actually construct 

the tank. This man will usually be well skilled in building 

with rock and also have many years of experience behind him. 

He will probably have built many houses ill the village and 

will be flattered if you ask him about the structur~s he has 

built in his lifetime. There are numerous similarities 

between the techniques used in building a yemeni storehouse and 

those techniques used in building our stone water tanks. The 

big contrast is the fact that cement, and not mud, is used 

as a bonding agent in our tanks. Some of the similarities 

between our tank and a yemeni stone house (technique-wise) 

are the following: 

1) Four edges of the front face of stone are cut 

2) Chips are sometimes used to level individual 

stones. 

3) Outside courseis first constructed, followed by 

inside course and finally a filling-in of the 

middle gap wi~h chips and rubble stone. 
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I have broken down the construction aspects of the tank 

into the following components and hope that the supplied 

information and diagrams will be helpful to you in your 

construction! 

A) EXCAVATION WORK FOR FOUNDATION 

1) The depth of the foundation will be determined 

by the type of earth (rock, sand, gravel, loam or clay) the 

tank will be built on. When constructing the tank on a hard 

surface of limestone, sandstone or hard packed clay, a minimum 

amount of excavation work will be necessary to level the 

foundation for the floor slab. For example, when building 

the tank on the slide of a mountain, the up side of the 

foundation may not need any course work, while the down side 

may require two courses to make the base level all around. 

Using your line levels (or a level with a straight edge) you 

can quickly determine where excavation work will be necessary 

or superflous. 
... --_.--. ----.- --



2) When construGting a foundation in loam or 

soft, unpacked gravel, excavate at least 1m below the lowest 

point. The height of one course of stone usually averages 

between 25 and 30 cm. Hence, at 25 cm. per course, 4 courses 

of rock would bring a foundation to ground level. 

.--
ctt\S' • .-' 

'. 

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

·~}';-;;;~t:;;i 

-;-~;,5i~;~~l; 
Loam or .~ :~.<. , 
Soft- Gravel ........... 

;04'10',":",'::.& 

.·S· . 

<~~~B5f~5~;{ 
-.' '-~--~~ :" :..:. "-~":;:",,:,:..' :: 

-.-'~"''':'-!."-''~.:-:-''-'. -_ ... . __ ::.r:.-:-==.=.:.:... __ :': 

. ,:··-~~-.·."':'~l~~:.~·: ~ 
._O.: __ T: :~-~~:.~ _-':;.~~.-:; 

.-.' -.: 

Cut-away view of foundation, 1.0 m deep, using a 1:3 
cement/sand misture. 
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B) FOUNDATION 

Ii The width of the foundation walls will be 

(at least) 1 m. 

2) A 1:3 ratio (cement-sand) will be used for founda-

tion wall construction. 

3) Before filling in around the outside of founda-

tion, it is important that the joints of the foundation course 

work be plastered. A 1:2 ratio is used for plastering. 

.. :. ":. '.: .II:': . ,'- .. 
~. ' .•. ;- ;.,:·r:. "' 

.. '. 
;: r 

:<;~;~,\ i::~;:/" .. ~'.' 
.. - .... ~-... 
-',~ -~-

~~~~~lb:~.l.~_ ~-.~_: .. ~~~. ~2:...--=:-:-' .~:g~~._7!'9.~-==-_ 
... ,' _ .. f._ ,. 

.-:" 

Cutaway view of foundation, 
using 1:2 ratio (cement: sand) for plastering 

-102-

-
.:,:t: -. , ..•.. 

. ' . 



4) Before preparation for the construction of 

the floor slab can begin, the inside area of the foundation 

must be level with the top course of the foundation. If 

the aarth is above the foundation, level it. If the inside 

is lower than the top course, fill in with sand or small 

stones upon inside. Pack this mixture as well as you can to 

prevent any settling. Pouring water on the inside area of 

few days before po~ng floor slab will help settle the mixture • 

. --::>--- - ". 

~ ~ :.- ::.._;. ,-:"~'---:"!'-
.. ~'."'.". -,,,.- .. -... -: -. -.... - '" 

~-- ~ - .... 

... -.. --':- :., . ~.' ... '_"", 
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C) FLOOR SLAB 

1) Lay your Reed Bar (12mm thick) l5crn. on center. 
If the bars are cut into 6m. and 4m. lengths for the 25m. 
tank, do not worry about the bars not meeting both edges. 
Stagger the bars so that every other bar will meet the edge. 
This will provide adequate reinforcement. Wire-tie all of 
the joints. The Reed Bar Net should sit 5-6cm. above the 
foundation. This can be accomplished by setting flat strong 
rock~ (Scm. high) under numerous joints. (Note: Hook ends 
of Reed Bar lOcm. from edge) 

.. 
. ~ . . . 

Rocks hold Reed Bar 5 cm 
off of packed sand 

.... ". 
"-: . . .. 

2) The Floor Slab will be l5cm. thick. The board 
slabs for forming the concrete slab should be at least 26cm. 
in height (4m. x 26cm. x Scm.). The wood sl~bs can be 
supported at the proper height (15cm. above top edge of 
foundation) by knee braces or rubble rock. If possible, slope 
the floor towards the corner in which you will place your 
drain (3"). Choose that side of the tank where the water 
will best flow down and away from the tank without stagnation. 
Sometimes, the villagers willhave good, practical suggestions 
about where the water should drain to (aqatfield??). 

.' -' . ..--. -'- .-
-- -. .".-

II 

Form bands supported by knee braces 
and roc.'o:s. 
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3) After the Reed Dar and wood forms are set in 
place you are ready to pour the floor. The proper mixture 
for the floor is 3.2:1 (i.e., Jravel, sand, cement). Try 
and emphasize the importance of pouring the floor all in one 
day so as to prevent cracking. It is, indeed, possible to mix 
your ingredients within the area of the fo~ndation (that is, 
if you do not have mixing bins). Your mix should be as stiff 
as possible, i.e., 5-8 gallons per sack of cement. The 
less water the better. Sand and stone should not contain a 
lot of fine material (fine material weakens concrete). 
Writing your initials in the floor slab is not permitted! 

Always t~ and work as much water as is possible out 
of the concrete. One way of doing this is to work a 2"x4" 
(on edge) back and forth across the short side of the tank. 

_,..-i.-_. ':,." --..... -.~ 

.. ., 

.... . I. ~ _ ..... • 

use a wood or steel float 
water out of the slab and also 



4) You will notice that the design calls for a 
keyway around the pel::imeter of the tank 28cm. in from the 
edge. (Keyway dimensions are 9cm. width and 6cm. depth). 
The purpose of the keyway is to prevent leakage at the most 
vulnerable sp.am in the ta~k. They keyway can be cut into 
the floor while the fl00::: is being paired and shortly after 
one can cut it in with a hammer and chisel, a troweL, or some 
other sharp instrumept. 

D) WALLS: COURSE WORK AND PIPES 

1) The first outside course of the tank will be 
recessed (inverted) 3cm. The first course keyway should be 
filled with mortar and rubble or chips. 
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Flush 
slab 

-107-

2) The 3" (90cm. long) for the tank will sit 
flush on the floor slab at the point so determined. For 
a tight seat, it is best to wet pipe~s) before inserting 
into tank. 

3) Any outtlow pipes should be placed at least 
lScm. abov~ floor slab. The number of outflow pipes will be 
determined by the type of project you are doing (i.e., 
whether there will be a pipe manifold or gravity feed into 
village) 

" -.' 

above floor slab- •• <o"~ .;:. 

;:~.-::;;.~~ ' ..... _ .. . ... '. 
'.- ... 

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

'. . ~ .. ;~:~~!.J~~ . -." . 
.. ~: 

4) You will ~otice that the tank design has a 
taper, the base being 6Scm. and the top SOcm. Your inside 
wall, however, must be straight. 

S) Two lengths of pipe 
necessary at 1.9m. 

90cm. long) ire 

a) Overflow Pipe: This pipe need not be 
threaded on either end. 

b) Intake Pipe: 80th ends must be threaded. 
20cm. should extend outside of tank and at 
least lScm. inside. 



6) Roof: 

Two types: a} Reinforced concrete 

b) Zinc and beams (wood) 

All villages do not have the money or manpower to 
build a reinforced concr'ete roof. For those villages which 
cannot built this type of roof, a zinc and wood combination 
serves the purpose well. 

Since sheets come in various lengths and widths. The 
width of the zinc purchased will determine the sp'acing 
distance on your beams. Once you know the dimensions of 
your zinc, you can determine how many beams must be purchased 
for the size tank you are building. 

7) Plastering: 

a) Use a 1:2 mix for all plastering. 

b) Plaster complete inside of t~nk 

c) Outside only requires plast~ring between 
joints. 

. - .. .,. 
~.~ .j":"; 

"I}. ~::. ~:.:~::'._'. .~ ~ 
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II. PIPFLINE CONSTRUCTION 

You may find that the villagers have less experience 

working with pipe than they do with stone and cement. 

Before beginning the pipeline, find out if there is a 

pipefitter in the village. If the village does have exper

ienced pipefitter(s), tell the ~heik that he (or they) must 

help build the pipeline. If there are no experienced pipe

fitters in the village, it will be your responsibility to 

train a few men in the techniques of pipefitting. After 

the fir3t couple of days working on the pipeline, there 

is a good chance that you will notice a few industrious men 

who seem to have a feel and sense for working with pipe. 

Tell the Sheik you wish to instruct these men and that you 

desire their presence daily. If these chosen men desire 

(demand) to be paid, tell the Sheik he must pay them. 

By the time you have completee all the pipework in 

the village, hopefully there will be one or two men who have 

a good understanding of how to properly connect pipe, along 

with an understanding of fittings in a pipeline. 

These men will be very effective in maintaining the 

pipeline after you leave. 
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Threading Pipe; Support trest~es; Miscellaneous 

suggestions regarding the construction of village pipelines 

A) Threading Pipe: 

Threading pipe can be quick and problem~free once 

the villagers have developed an efficient method. A method 

I found to be quite successful is the following: 

1) Have one man place and then hold a length of 

pipe into the coupling. 

2) Have a second man at the other end (you at the 

beginning for demonstration purposes) line the pipe up so 

that the pipe sits on the same plane as the preceding pipe. 

3) Man number 2 will, after eyeing both pipes on 

the same plane, screw the pipe into the coupling. Once 

the pipe has started to thread properly, a few other men can 

then assist turning the pipe. 
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This particular method is more efficient then having 

10 men all at once attempting to thread pipe when no one 

can really see if the pipe is lined up properly (because of 

all the bodies in the way). (Note: Use rocks to raise pipe 

off ground for threading purposes) 

B} Support Trestles: 

Nu.-nerous times in the CO'lrse of the pipeline it will 

be necessary to construct support trestles. Attempt to make 

these trestles strong and permanent the first time you con-

struct them. The villagers may not want to make them strong 

at first because of their desire to complete the pipeline as 

soon as possible. However, it is to the villager's advantage 

to construct the trestles properly at the beginning because 

later on they may not want to return to them. A weak support 

trestle can eventually mean broken pipe joints . 

... ..---:- ... -

. " 
.~~;:'~4:.:= ~.f __ ,..!"'". ___ • 

~~:; ... __ .r= >.-.-.;,.: 

~~~~~T;;~ ~.~ .. 
:,;.,·;":'tI,I:~'~'i:;'~~}.-' . :;:. ~ .. ~~. . .. ~ 
?~~~~··~t;I:: .. :~··~~i::~; .~! -.... ~: .. -~ ... ~ : ~.- ." '.' ".: - . 

-
-- -

As you proceed with the pipeline, e~:ountering rises and 

dips in the terrain, not to mention ... 



and explain to the villagers the options there are in the 
actual route of the pipeline, along with the poosible use or 
non-use of pipe fittings. By dis~ussing the various options 
with the villagers, they will begin to get a feel for ~he 
problems one must solve in connecting 3 pipeline . 

-_. -' - ~.;.;-~ ~ . ....::,. . ~-. 

"...----~:;::;=-t; .. ;;;::.;;:-:-:-:::~-~:::----- /'''' -"'Q&III .. ";~;;"';'''''''''''''' -:-

---'-. 

' •• '0"-

----. 

-'-. 
-----.-. --.. 

C-l} All fittings not supplied by ~inistry or AID must 
be supplied by village. A general rule about fittings is: 
Do not use unless absolutely necessary. 

C-2} Two 90 0 ,s make any angle up to 1800 

C-3) Use a union every 6C to 70 meters. 
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C-4) When necessary, bend pipe ~o achieve proper 
ang11~. Do not bend pipe more than 30 0

• 

.... ..' '._ .1,&. ',jO,;' t .. . 

. ~·~.:'··:-1:'~~·:'::'/i-:;".~ ~ ~~ ~:;J~~.~·,~·;.:t ..... ~ .~ 

'--:-' 
'. --

.-.--" --. _ .. ~-
. :. ;:~:'~~':"':.::-::. .. 

E) Do not run pipelines through area of raw sewerage 
or stagnant bodies of water. 

F) A hacksaw and chisel or file can be instrumental in 
straightening out distorted pipe thr~ads. 



G) Always use adequate amounts of pipe sealing compound. 

H) Always check each pipe for stones, cans and other 
debris before connecting it. Children have a great time 
stuffing artifacts into the pipe as it sits idle in the village. 

. ;':< 
., ...... ....' ~. 

. . 
.. ~. '."":"'":-

---- ···:·.,~~~~"'~i 
I) A good method of determining if the 

tightened down enough is to feel the joint. 
warm, the joint is usually tight . 

. ~ '~'";.' ..... -
.-'" ":. 

pipe joint is 
If it is very 



Appendix IX 

"Environmental Impact Examination, 

with Negative Determination" 



I~ITIAL ENYIRONMENTAL EXANINATION 

Project Location: Yemen Arab Republic 

Project Title: Small Rural Water Project 

Funding (OOOS) $ AID YARG Total -
FY 79 1,528 280 1,808 

FY -80 300 756 1,056 

IT 81 2,103 1 ,531 3,634 

FY 82 2,785 2,067 4,852 

FY 83 ],700 2,790 6,490 

Life of Project: $ 10,416 $ 7,42L. $ 17,840 

TF,E Prepared By: Herbert G. Blank March 19 ,1978 

Environmental Ac~ion Recommended: Negative Dete~ination 

Mission Coccurrence: (l~~~ r(,~ r,g 

For 

Robert Huesmann Date 
Director 

the NE Bureau: 

Action Reco~~ended· Negative D~t~rmi~atio~= _____ -___ 

/~~ G :.:;::UIL 4 (A ~ Approval: 

Disapproval: 

i 
\ 

l. Date 

Date 

Clearances: NE/CC CBisson ..,.. 
",,--,.~-"'i!'--

NE/PD/ENGR JC~s,~_os. ' 
NE/PO LRosen~ }k 
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Sfd.ALL RURAL ',vATER PROJECT - 0044 

Project Description 

The basic problem addressed by this project is the 
lack of reliable and potable water supplies for villages 
in rural areas in Yemen. Approximately 90 percent of the 
population is rural with the vast majority living in rural 
villages. The Ministry of Health estimates that only 8.4 
percent of the population has easy access to'water. Typi
cal villages have populations under 1,000 'N'i th the majori ty 
of villages reli~~t on subsistence agriculture (rain-fed 
sorghum and millet) and the remainder dependent to some 
extent on cash crops, usually irrigated (grapes, tomatoes, 
and qat). The entire economy of Yemen is reliant upon 
labor migration with remittances forming a potential cap
ital base to conduct development projects; however, the 
resul tant shortage of labor 'Ni thin the coun'try is a chronic 
problem. 

Villages are often located on mountain tops for defen
sive reasons or to conserve agricultural land. l,vater sour
ces are often distant from the village and a large ti~e and 
energy expenditure is required for women ~~d children 'to 
obtain 'Nater for the household. This si tuation results in 
minimal quantities of water being used domestically. The 
objective of this project is to provide improved water sup
plies to selected rural villages of the country, wit~ em
phasis on improved qu~~tity, quality, access, ar.d reliabil
ity of water supplies. 

This project will .involve a technical assist~~ce team 
working with the Rural Nater Division (nTND) to select, de
sign and construct improved village water supplies. T.~e 
technical assistance 'team will be involved in the full 
range of project activities, includi:lg (1) per:orming feas
ioi1i-:y studies and final designs of subprojec'ts; (2) es
tablishi~g criteria for project selec'tion ace. taking pa:t 
in the selection proc~dure; (3) drafting agree~ents be
t'lleen R',v'D ~~d local anti ties; (Li.) :;rovidi!lg on-the-~ob 
training to cou.",terpal't staff; (5) supervising ?eace Corps 
Volunteers in the field; (6) purchasing, keepi!lg records 
and acco~~ting for project ccmmodi~ies; (7) es'tab:ishing 
(or coordi!latin.g 'N'it~ another donor established) water~ual
;.y Jlc~;tor;ng U!~~-. (8) ~rov~~;~- ~~e~--;~~ a-~ -a;--e~ar::ce .\.. ..... _ _ ._'-, ~ _ .... _ .... :=, o...J!-, .::'\",_\,J •• - ... __ w.I. _ ........ . 

t-a~"'; ~- ""nc.' sU~'r'or- f'o'" -"",.,~i Q-ec.' -·' ....... -0 ~QC--· (9) co ..... ,.;!· ... • ... - ... ~4.3 ~ ':I~ "III - .. 'w ... ,. .... !-'_ - "" ':;P.&I...I __ • I.,J - .... ~ I ... -~ .......... .... -

i!lg resea:'c:;, and 'tes"::'::.g of a;,propr:'a~e -:ect.::.o:ogy for ':'.:r;n·oved 
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village water sys~ems; (~O) coordinating with existing 
health teams working in the field to provide water re
lated health and hyg.i..ene education; and (11) establishing 
R',ro IS capability to conduct studies and desi~_s of vill
age water systems for projects not to be constructed un
de:- the project. 

Subp~oject designs will vary deper.ding on local con
ditions. Some villages rely on cisterns for capturing 
surface runoff, others rely on hand-dug wells, while in 
other cases, the only alternative is a deep drilled well. 
A t~ical cistern project may involve the cleaning and 
plastering of an ancient cistern or excavation and con
struction of a new one. A ha!"ld-dug 'Nell project usually 
involves a well that has been deeper.ed and subsequently 
tested to prove its yield. The project may involve in
stalling a pump and engine, constructing a pump house, 
transmission line, storage tank and public taps. Drill
ing wells will not be included under th~ scope of the 
project; however, constructing distribution systems for 
existing wells as described for har.d-dug wells will be 
considered. 

It is estimated that 20 subprojects can be comple~ed 
the first year and 30 per year in subsequent years for a 
total of 140 subprojects over the five-year life of the 
project. Approximately 84,000 rural villagers are expected 
to benefit from improved water syste~s. Outputs of this 
level will involve a tecbJUcal assistance tea~ of at min
imum three members and a Peace Corps ~eam of five to six 
members and a counterpart staff of i\','iD including engineers, 
surveyors, and draftsmen. Under the for:nsr USAID/;:r .. iD pro
ject (022), villages selected for subprOjects have been 
primarily in the northern highlands in areas reasor-ably 
accessible to Sana'a. Yeme~ls rugged terrain ~d lack of 
adequa te roads "'.as much to do 'Ni th su'cprojec~ selec~ion, 
there are many areas where it would no~ be feaSible to do 
a project and have reasonable assurance that it could oe 
adequately supervised. The R'ND i:l~er.ds t<.J open offi=es in 
Hodeidah and Taiz and it is antici=a~ed that ur.der this 
proposed project t:::e ~:,'iD will be able to expand i ~s se:-vice 
area and mee~ ~he water su;ply n:eds i~ addi:ior.al areas of 
the country. 
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IMPACT IDb'tUICATLOl'l Am) !VALt1~IOB rORH 

I2pact 
Identification 
and 

Il2m&ct Areas and Sub-areas ]J E'valuation Y 
A. LAND USE 

1. Changing the chara.cter of the land through: 

a. Increasing the population L 

b. Extracting natural resources L 

N 
c. La.nd clearing -------------- _____ _ 

d. Changing soil character •. ~-------- ____ N ___ _ 

2. Altering natural defenses 

3. Foreclosing important uses 

~. Jeopardirlng man or his 'Jorks 

5. Other tactors 

B. WATER ~UALITY 

1. Physical state of 'Jater 

2. Chemi cal and bl010gi cal states 

3. Ecological balance 

4. Other fac~ors 

1/ See ~lanatorr ~otes tor this !or=. 

'E./ Use the follovl.ng s:,rmbols: :-:r - ~ ~nviroml1ental i.:npact 
L - 1:.1 ttle enVirocmental ul'act 
~ - :1oc.er~te en'7i!"on:nental i:n'pac"': 
a - ~.~ en~-!"ocme~tal ~~ac~ - -~ - ~~cvn enViro~enta! L:;&C~ 

-118-

L 

N 

N 

N 

N 

N 



C. A'1X)SP~IC 

1. Air addi ti-"es 'N 

2. Air pollut ion N 

3. ~loise pollution N 

~. Other factors 

D. NATURAL RESOURCES 

1. Diversion, altered use of water ------- L 

2. Irreversible, inefficient commitMents 

3. Other factors 

E. CULTURAL 

1. Alteriog physical symbols N 

2. Dilution of cultural traditions N 

3. Other factors 

F. SOCIOECONOMIC 

L 1. Changes in econcmic/employoent patte~-s 

N 2. Changes i!l population ------------ _____ _ 

N 3. ChaJ:lges i!l c"J.l-:ur~ patterns 

~. Oth~r factors 
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DlPAC': IDWD'ICUIOll AlID !VALt1A!rIOll FORM 

1. Chanailli a n&tural environment --------- N ------
2. Eliminating an ecosystem element -------- ____ N __ 

H. 

3. Other factors 

a) change in water supply affecting health 
Ot popuub.on 

b) construction of project will result in 

GENERAL 
change in accident tates 

1. International ilzq;lacts ------------

2. Controversial i:npacts 

3. Larger program impacts 

~. Other factors 

I. OTHER POSSIBLE IMPACTS (not listed above) 

Project Location: Yemen Arab Republic 
Project Title: Small Rural Water Projects 
IEE Prepared by : Herbert G. Blank, March 19, 1978 
Mission Director Concurrence: Robert Huesman, May 14, 1978 

See attached Discussion of ~acts. 
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DISCUSSION OF Ir1PACTS 

Items for which some environmental i~pact has been 
id.entified on the IEE checklist are discussed -belo'",: 

A. Land Use 

1.a. Incre~sin£ the Pooulation: Improved quality 
and increasea quan~ity of village water 3upplies is ex
pected to have a positive impact on health, in particular 
on a possible decrease of the infant mortality rate. Es
tablishment of the cause and effect relationship and quant
ification thereof would be extre~ely difficult due to the 
presence of so many other factol's. It is not expected that 
improved water supplies will have any significant effect on 
increasing the rate of population growth. 

1 • b. Extracting Natural Resourc.es: The construction 
of small wa~er projec~s (S\v'p) generally involves the con
struction of small structures such as water storage tankS, 
pump houses, and cisterns which are designed to make use 
of locally available materials including sand, stone, and 
gravel. These materials are widely available throughout 
the country and are commonly used in local construction of 
homes and other structures. The extraction of these re
sources in the relatively modest amo~~ts required for this 
project will not have a significant effect on the environ
ment. 

The purpose of ~he project is to increase dOwestic 
water supplies ~o villages, in some cases this will involve 
the "extraction" of the water resource. The subprOjects 
planned under this project -",ill increase village ''''a ter sup
plies tr~ough ~~e followi~g methods: capturi~g r~off in 
cisterns, d.eveloping springs, and construc~ing ~istri~ution 
systems for previously dug wells or drilled ·",ells. Cis~er:1s 
do not "extract" ''''ater, rather conserve it. Cisterns a:'e 
discussed ~~der items A.2 ~~d ].1. In the case of spri~gs, 
possible beneficial environmental impac~s ~ay occ~ in the 
reduction of open standing water and the reduction of phrea
tophytes i~ the areas of ;reviously ~~developed sprin~s. 
Generally, hand-dug wells extract water fro~ s~allow allu
vial aquifers wr~ch readily reCharge. £X~racting water dur
ing the dry season wi -en subsequen-: replenishmen~ in ~he 'He": 
season has little environmental i~pact. Some subprojec"Cs 
involvQ ;~s·al'~~~ ~ -,,~- ~na' vi'la~Q c.·;---;'OU-iO~ sy--e~ - - ••• "'" --"-'::II ~ ~~;:J - --::l- -.;;) ""' ... _ ..... - ~~ .;:) w ~ 

in a orQvious1y ~-;'l.=a· "'e" -='or ~ "';-;"'=r' or 'o-na.'-c.'"C'" __ .. _ _ _ ...... __ ... _ , .... __ e .... _ ...... ____ ..... c:::.. ....~ 

we" a numo -e~t i- to ~Q -e~~o~~ed a- na-· c~ -~Q p.=~-~~~~4~V ____ "'" .;t ....,,_,:.; .. __ .:) •• """ ... .... ____ ~_..,; ___ 'OII. 

study of the project to d.eter~ine tt.e -",ell's safe yield.. I: 
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the test indicates the well cannot meet the reasonable fore
$eeable village demands, the project should ~ot :e considered 
for funding by AID and recommendations should be cade for al
ternative sources of water. 

2. Alterin~ Natural Defenses: For a typical cistern 
project, a series 01 runoff channels are cons~ructed across 
a bare mountai~ side to direct water to the cistern. These 
channels, being across the mountain face tend to reduce the 
velocity of the runoff thus decreasing the sediment carrying 
capacity and hence reduce the erosion. This process, in 
that it controls erosion, has a beneficial environmental 
impact, although the effect is small. 

D. Natural Resources 

1.a. Di~/ersion, Altered Use of ltlater: A cistern sys
tem is designed to diver~ floo; flows from a mountain side 
into the cistern. ,Diverting the floo~ flow will decrease 
erosion slightly as discussed above and may make less 'lia ter 
available for agriculture downstream. Thi.s effect, however, 
is minor and is consonant with traditional practice. A cis
tern has negligible effect in terms of diverting water from 
do-wnstream uses. 

1.b. Wells: A typical village water project based on 
ground water may involve village initiative in deepening a 
hand-dug well or drilling a deep well. In either case water 
is used for domestic use instead of other u.ses including 
possibly agriculture. Considering the water short nature of 
Yemen, this is a tradeoff which must be made to meet the 
basic human needs of the population. the YARG has stated 
this priority on domestic water in the Five-Year Plan. 

F. Socioeconomic 

1.a. Chan.&l:es in Economic/Er:'Olovment Patte:-ns: One of 
the impacts of the projec~ is ~o aecrease "Che:,! amOt....L.~t of time 
and energy expended by women and children in ob~aining do
mestic water for their households. The evaluation of co~
pleted small water projects has no~ :-evealed signi!ican"C 
effects on the village society or economy as a result of 
comple~ed subprojects. The evaluation concluded "Chat women 
found alternative uses for ~~eir free ti~e in social ac~ivi
ties or in increased productive (agricultural) acti'lities. 

1. b. Economic: Some villages rely on 'N'a ter t :-ucked in 
or carried by o"Cner :nea."1S for seme dry ~eriods during the 
year. Providing an improved wa~er sys~em =ay eliminate the 
employment of the truck driver or camel herde::-, bu"C "Chis is 
a :ninor im'Oact since there is a -:;let::ora of al~e!'""::ative em
plljyment opportu..'"'li ties available- in the Yemen econor:y. ~I!o!"e 
~-""or""a""'''''''' ~,i~'::2a'Q"'C:: 'J-':l no ' ...... ,...-Qr · ... a-,Q - ......... ay ~c- "a- Q -...... :-- ..... "'_j , ____ =_* .. '" ___ . ,_ ....... ~_ •• _ ...... ::' ..... N ~ __ • 
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Ci. Health 

1 •. Chani:e in ~tiater 
the quanti~y a~a i~ some 
tams is e~ected to have 
the pop~lation. To date 

.3u~ol', Affecting Health: Improving 
cases quali~y of village water sys
beneiic~al iwoact on the health of 
this icpact has been accepted axio-

matically in projects worldwide ant has not generally been 
quanti!: ied. ',mer'e studies have been mad.e: the cause a:1d. 
effec~ relationship has been tenuous at best. Yemen's health 
services and statistics are so rudimentary and trained per
sonnel are so lacking that it is highly questionable if a 
study of the health impacts of an improved water supply would 
be feasible or worthwhi.le. USAID/Sana'a has requested irlior
mation regarding resear'ch under way by Drs. Bradley and 
Feachem of the Ross Institute of Hygiene at the London School 
of Tropical l~iedicine in the field of measuring health benefits 
of water supply. Of particular interest is how the incidence 
of water related health problems such as skin disease and 
trachoma are irliluenced by the introduction of increased water 
supp:ies. A study designed by these researchers may be worth 
considering as part of mid-project evaluation. 

2. Accide:1t Rates: No cistern has been observed which 
is adequa~ely fenced so as to prevent small children from 
entering, but Yemeni children are generally closely super
vised and no accidents involving people falling into cisterns 
have been reported. It would be advisable for designers to 
consider fencing (or at least a low waJ.l around) cisterns to 
prevent accidents and prevent entry of animals and possible 
introduction of pollutants. 

3. Potability: A final environmental issue wr~ch 
should be discussed in this examination is the question of 
~otability and monitoring for bacteriological water quality. 
One component of the plar~ed projec~ is ~he establishmen~ of 
a ~~it to mor~tor water quality, ~aking use of existing la
boratory facilities withi!'l Yemen. potability will be dis
cussed as it affects ~~e types of subprojec~ consitered. 

3.a. Cisterns: Tne evalua~ion of small water projec~s 
has concludea ~ha~ villages do ~ot consi~er water fro= cis-
terns as -:otab2.e. The '"ater f:-om the c:'ster!'l is usee. 
for other· domestic uses (laundry, cooking, bathi~g, e~c.) 
'''hile drinking 'Nater is obtained f:-om another so~ce, usua2.1y 
a S-rina- T..:o the S~'~ at-acl~s ....... g "'ro'",,~Qm 0':- U---\:I"';'''''~ ... ;s ~ _.1.":)......1. "1~ ~ ~ ~ • .;._!'" 1rJ~_ ..:. ~3- ___ ..;.._~ """'_ -

tern water quality to make it potable, the quality of ~he 
'..rater shoul:' be mon.!. tored close:"y and. 3...'I'l ec.uca":ion ~rog:-a:l 
insti tuted i!1. the 'O~~~:rcer ooe:ration and main~enance ·"i th -;he 
village naming ar.. lndl vitual to be :-es-;:ons.!"~le for ~!1e =iS~2:-::. 
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3.b. Sorln~s: Spr!ngs, if properly developed and 
sealed can Se exce~lent sources of potable water without 
furthp.r treat::!ent. Regular 'Hater quali ty monitoring 
should take place, however., 

3. c. Hand-wi: ':jells: Hand-dug -,vells in Yemen gen'· 
erally are h 'to 6 feer. in diame'ter, ~asor.r:i lined with 
built up sides '",hich pre'lent pollution by surface runoff. 
The wells ar~ usually not covered so 'they are subject to 
contamination from pollutants entering from above (i.e. 
people throwing in debris). The proposdd project should 
consider alternative designs for well covers. Since these 
w~lls usually draw water fro~ alluvial aquifers, they may 
also be subject to contamination from infiltrated pollu
tants. In hand-dug wells examined during the evaluation 
of completed S'NP, the static water level rauged from 20 to 
60 feet. Itfi th wells this dee-o the cossi bili tv of contam
ination from ir~iltration is probabiy negligible. The 
evaluation did not reveal that villagers had had health 
problems which the villagers related to the well. Eand
dug wells should be monitored for quality frequently and 
villagers should be educated regarding the ~ossibilities 
of contamination. 

3. d. Dee'O THeIls : This term refers to drilled 'fiells 
which are generally sealed. Sealing prevents contaminatio~ 
from surface runoff and the wells generally reac:l deep 
aquifers which are relatively fre~ of biological ~ollutants. 
Less frequent monitoring is required than with other sources. 

The well-monitoring program is viewed as an essential 
component of the project, whether it is ax: A!D-financed 
acti vi ty or is implemented as plan...'1.ed by 'the '",,"HO. The ~ro
ject will be providing not only increased ~u~~tities of do
mestic water but also ~a'ter which will be ccnsidere~ by the 
Villagers to be potable. A monitoring program should be 
insti'tuted to be followed by a disinfectan~ program (i.e. 
chlorination) if required and if practicable or al~err.a
tively villagers should be advised ~ot to dri~~ ~he water 
but to limir. its use to other domesr.ic pur;oses. 

CONCLUSIONS: 'Ibis examination has attempted to focus on 
the reasonable foreseeable effects on the hum~~ en"ircr~ent 
of the proposed projecr.. To s~~arize, r.o ~ajor i~pacts 
·r.l:lVI:I .... el:ln ;...len~;t";ed in t""'e a.,..O:ls c·~ 1"' ... ..; u-"" "'a-I:I'" aua~;"·' ... _ _ -." __ .~ ..... ___ _.. •• _ __ ~ _~ .. '-' ':>'4:;, ", v_... .. __ "-. , 
atmosphere, natural resources, cultu~al or socioeca~ocic 
effects. A possibly more si.gni5ican~ ':":.pac,= ''''as i:'e~~i':ied 
in t~e ~ealth field concernir.g potabi~ity of wa~er supplies, 
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,articularly in the case of hand-dug wells. The project, 
however, is being designed to minimize ~ossible adverse 
heal~h impacts tr~ough the design and selection of sub-
'projects and the establishmen~of a water-quality monitor
ing program. This exa=i~ation has not found that the pro
posed project will have an adverse effect on the human en
viror~ent and hence a negative ~etermination is reco~ended. 
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Appendix X 

"Site Report: Kohal Project" 



APPENDIX X 

KORAL PROJECT 

Presented To: Hzo. Abdul Ban SaJ.eh 
Director of Rural Water Division 

Note: This !leport includes four 1ndi vidual 
small projects 
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Zohal 

'!'!lis village is located. ' just 10P"u::us north-eut 
ot Amnm. 

~'JUlat1on: ?rojeet to include !'our Villages 
Total Populat1o.n: 2,200 

. 

2.'1 e"l8t ! en: 

:~~~ent Situation: The ~T.1llage ot Xdha~ r~ a dL~ll~d '~ll 
l::lcated In tEe '~D.d1 just or.e kilometer ~rorth-north-west ,'Jf the 
°lilla.c.-e. 'The well is equ1~d with a ca-;Jrar! ~p ~J.?e 
?6C/3/24/20. 7he pump has a capa~1t:l or leo 3al~of13 per-
r:l!nute ar.d can :J1.I:IlP to a head of 140 ::leters. The i1ell itself" 
r..os a total depth or 140 meters. The static water lavel !3 
80 meters. ~ assumed draw down 1.9 sai.:1 to be 20 :letars. 

?!"OJ act ::?:-~?osa~: T:-....13, roj ect 13 to be a 5 ;haa.z ::>r~j cct . 
TE~r9 are ~o Je f~u~ ~~-1l~~s to ce ser/ed bj the pr~ject. 
:'!1e vill.ages are 3:chaJ., "'\l-u~osan, 3a! t ll-.'1.gar:-i J Ea.1 tAboo 
3aleh. 

~;:u1ati:m or the "r-llages: 

Al-iioosan 
BC.t .U-Agarn 
:sa!t Aboo Saleh 

1, ceo I'hq,s ~ :: do- ;::;:: 
400 ::: 
400 ::z. 
4007 M~~ :,,-;':::I:"-a~ j' 

!'hB..ae I of the project is to p1;e water fr-::~ tee ~'lell to a 
pout 706 :!ete~s Scu:'h-S'-l1.tth~&St o~ the t'iell. .3..t this pol:rt 
the ~1?e -..r'-2..l b,r'!'....nch off to Ltohal, .U-ffoosa.."l and 3a!.t .U-Ag3r:-1. 
3a1t A'ooo 3alah :11ll be on a line of 1ta own. 

?hase r te~hJUcal data: 

-,.. ld ( .... 1) G'!:al __ e .. '<>:. •••• 100 Ga·! 

A. 

B. ~e!'th of ground water (or surt'ace watar) l..:'atic 
water level ~eaa~ from g~d elevat10n at 
sO'J.~e ~. So 
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2. 

c. !·!aX1mum static head 'Jet\feen g~d alavat:!. ~n at 
source and at dr.! ...,.ll. 12. 21 ~feters 

Total static head ~ A+3+C ~ 112.21 

T~ Kenet1c l~ssea. 

D. Friction l'::lsses on 3 
gallons per-m1nute. 
21. a9 :.feters. 

,1pe with a fl~w rata :it 100 
Pipe lo4"- .. <II '?f"A5 ~ete:"s l·:mg 

One ~te va). ve 

~otal Kenet1c Head - D+E ~ 21.92 

Total heacl required to intersect10n 7c6 is 
ll2.21+21..92 :a 134.l3m. 

The pump is said to be able t~ 7UmP 140 ~etars ~t head ~nj 
therefore aystem 1s O.A. 

~ater1al 3equi-~nt ror ~ase I ~~ ~~ject arA cost. 

Pi.,e .:;: F1 tt!n.~s : 
. -

lld PeS or 3 C-J ?ipe 
One gate valve 
15 umona 
10 <:ana pipe sealcnt 

Total cost or ,1=e ~ f!tt!nga: 

!~asonary Y!llteria..ls Cost t-:;r Dr;! -';ell: 

4&r3 stone x 15~'!3 
38H3 Sand :t lOOY?A.13 
~3 Grave]. :It lOoY:V.13 

20 PCS. or 10 mm steel 
Cement 27'3 'bags % 27'1 .. t 

red 199 reach
eac."l :a 

Total :··!at'!r1al cost fo!' dry ...,e11 

Labor cost ror p!"':)ject phase I. 

_,?R-

Cost y]: 

15,9~O 
.:.;.0 

1,2CO 
100 

7,200 
3,300 

30e 
532 ..,. 3~ 

(. / ... 
1C .... c~,.'":1 -.,,:: --.. s =z:: 

http:112.21+21.92


Pi!'. Une: , 

It v1ll take 10 days to ~t down 706 -m.etera ~t pipe with one 
pipe fitter and 20 labourers. 

Pipe F1tter 25OY:/~ 
tabourers 5oY?./~ 
1,25oYR ~ 10 ~a - 12,500YJ 

Conatruct1::m :J~ dry well 

EXcavation ~ 481 M3 

I 'WOUld taka one labourer 320 ~s to exc:avata 431 ~:13 of soil. 

320 x SOYS/day - 16, coon 
It would tdte one team (rjne ua~n and 4 helpers 45 days t~ 
construct dry wel~. 

One Ta80n sets 25oY?/6 hrs.da7 
ene helper gets lOoY:"'.j6 hrs .. ~ 
T~taJ.: 650"[3:t 45 days - 29, 25CT.l 

Total cost ,':)f Fha!le 1:: 

Pi pI! .~ ?1 tt1.~"3 
:·!aaonal"j :>!atarial3 
P1?8-11ne labour 
Construction ~ 3Xcavat1on 

Tot:ll: 

17,27CY:l 
19~203TI 
12,5~ 
4'5, 25OY1 

c;4,2237:1 
~ .-

! am requesting L~D donate p1;e and fitting and ce~ent 
f':lr l"hase !. 

?1i'e uS PeS 311 • 15,930Y3 
D'n1ons (15) • 1,200"D 
Gate Val.ve ~ 4cYJ 
273 bag8 ot cement - _7,311:0 

T::ital Cost: - ~4 , 54 :!''!"1 

Th!a is to be d1 Vided among three "l1llages. 
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4. 

PHASE II 

Pipe-line from intersection 7+06 to village of Al-Hooaan. 

?onulati~n: 400 . 

This _village ~".re8 the n!ost h16hest bead tor pumping and £10, 
that reason 1 t is ::;»laced in this section of the r.!po!"t. 

Phase II d1aertpt1on 

A ~;H! will go t'ran drj well at ?l' 7+06 to village ~t AJ.-Hoosan 
at PI' 15+97 a total. distance of 891 meters. The total elevati: 
between the two pointa is 65. oa meters. '!hers wi1.1 be a 25 :-!3 
water st :ll'"!lge tank bui1 t in th a v111 ase. 

Yield (0,) a~..{ 100 G~,r 

B) 

There s.hould be :10 d..~w down oee8.U!1e 3Y3tam should 
be in ,arallal with well ~y:S":em but will plan 2 '::tetern. 

~.~ax1mt.:m 3tat1c head between g!"OWld ele'Tat:!.:Jn at 
drJ well and at water storage tank 65. oa :.! eters • 

C) ?!aX11DUDl dept.b '':J~ water in tank 1.90 ~,iete:s. 

D) 

T~tal ~enet1c losses . 
Friction loaaes on 3 
gallons :?er-iUnute .. 
21 .521 :·feters. 

(10) gO· elbows 

pipe nth a n:JW rate ~f 100 
Pipe l1n8 1s 391 meters l:Jng 

.23 meter!! 

F) One Autcmat1c gate valve .26 oeters 

G) Two gate valves • 056 mete r3 

Total Kenet1e lOl8ea D+E+P+G - 28.22 !-!eters 

~p nll be required to deliver 100 gallons ,er-minute tJ a 
total head o-r 9'7.20 meters. 
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5. 

Phu. II !,!atar1al ~t.: 

Pipe-l.1ne 891 _tera ot 3" pipe, L49 Pc. 
13 ttn10na 
( 10) go. elbon 
TWa gat. valve. 
one automatic gate ftJ.ve 
15 cana pipe sealent 

Tatal eoat :Jr pipe-llna :naterial.s: 

20,11SYit 
1,44on 

70oY:t 
80m 

200m 
15OY:t 

~ate!'1al requirements ror 22 ~ _ter storage tank: 

Rock 16 c:ubic aters X l5O!:v'M3 2,40arn 
SL"ld 29 c:ub1c meters x l00Y~'i3 2,900Y:l 
Gravel. 5 cub!,: meters x looYMG scan 
Cement 240 bags. 27D/bag .5, 43<Tnt 
:as bar 1 <im!l x 12 ::etar le!"l..gth (20) 38Or.t 
~;ood floor slab tor.::w 26cm x 2c:m x 4 metars(6) 28~ 
:?l.oar slab knee braces ( wood) , 

Scm x 5~ % 6 ~tan (2) 70Yl 
Root" Joints (wood) 4.5cm x llcm x 6 !!l8ters(6) 420YR 
Corrueated Z~~ for rtoot: 

2 meters x .90 meters (7) 
2.40 I6leters % .90 meters (14) 
Hails 2 t inch 6 TlOWld8 
H1ngea r trap doom) (6) 
Rasps (trap door) (3) 
Re-ba~ tie wire, 5 eoUa 
(2) 3" Pipe Tee's 
( 2) 6 l:M!ter lengioha of 3' pi,e 
(15) _tar tau3eta __ . 3/4' at 3OY:t each 

T::rtal. material e~ ~ 25 cubic :leter 
water storage tank is ~ 

Labor coat of ~rojeet 

Pipe-line 

14,95r.rn -
It V1ll take 13 days to put down 891 I:etars or pi~ with jne 
p1pe-f1. tter ana 20 labourers. 
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~. 

2, !.!3 ~,.,~ter stOl"!ge Tank 

It w1ll. taU one tees (One muon and. -rour helpers 25 days to 
e.onatrw:t the Tank. 

One mason gets 25oY1V6 b.rs. ~ 
ens ~ gets looD/6 bra. day 
Total: 650TIVdIq.x 25 days :a 16~25oY.1t 

Total. Cast of Phase II 

~
ll ?1pe & Pi tt1 nga 

:.r.ater1a.la ror 25 CUbic: !4eter Tank 
Pipe-l1Ile labor cost 
Caaatructlon or 25 CUbic yeter ~ank 

22~6a5Ylt 
14J 951D 
16,25OD 
10,Z5oY!l. 

Total coat ~ ?lase II 1s: 70,1~6n 

I am requestjJ)g USA.ID to donate :pipe and f1 tting3 and eement 
tor Blase II or tbia ,~ ect. 

P1~e 149 I-'cs. 3rt 

Unions 13 
Gate Valves (2) 
cement 240 oag!l 

Total: 27,315YR 

I al:l reque8~'1g mID to docate a ~ nth a CAl=a~ t:-./ of lCO 
gallons per-m1rJlte and a head of 100 meters. The '?UJ!%P :dll 
aerve 3 vj 1 1 ages a t~ papulation of 1, aoo people. The 
!)roject ':dll also requ" re automatic zate valve and 15 ~tcr 
f'au&ets 3/4 • 

PHASE In: 

P1?e-J.1ne 1'ra::1 intersection 1+06 to yi' J age ~ Xohal. 

Population: 1,000 

As.J:e: All Gassum 

Phase III descrintion . 

A pipe will go fror:r. dry well at P.r 7+06 to village or Kohal at 
?l' 12+27 ~ a total distance of 521 meters. The total elevat!o' 
between the two pOints 1s 62.75 :neters. There mll be a 50 
CUbic ~.{etar water storage Tank bu1.lt in the v1l.l.aGe. 
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Tecl"..n1caJ. data ~Ol' J2l!1P1ng 

neJ.d (O,,) GPA 100 GP.i 

A) There should be no draw down because system should. be in 
puallel. with well. system but w1ll. plan ror 2 meters. 

13) Maximum static: head between ground el.evat1on at d.'7 well 
and at ,.ter storage tank 62.75 meters. 

C) ~-!ar'mum depth ot water in tank 2.85 

T:rtal. statj.c Head A+B+C :a 67.60 !-1. 

Total. Xenet1c losses 

D) - ?r1ct1on losses on 3' ,!pe ,:,r.1.th a. now rate o~ 100 gallor..s 
per-m:1nute. ?ipe-l.1ne: is 5.-"l. :neters long 16.15. 

Z) (10) 90· elbow 20 ~eters 

P) 1 Automatic: gate valve 26 ~ters . 
G) 2 Gate Valves 

Total Aenet1c losses 

DT~P+G = 16. 746M. 

Pump will be r~~ to del:!.ver leO ga1 J ons ,er-rninute to 
a totaJ. !lead o~ 34.35 ~arg. I~ pump 1s bstalled to ,ronde 
ll-Hoosan '1d.th water there will be no ,robla:n getting ~m.te!" 
to !toh41. 

Mater'...a.l Bec:rli~t8 ~cr Pb.ase nI or ?roJC!ct and CO:lts 

d7 PCS. ~ 3 GI Pipe 

ill
· ) Gate Va.l vas 
16) unions 
10) 90· elbows 

Automatic gate valve 
Pipe sealent 10 c:ana 

Total cost ot Pipe-line ~tQr1al.s: 

Cost TIt 

13,31on 

!·fater1al. Requj.rements tor 50 1·!3 :';Ilter storage Tank 
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1 
2 

~ 
5 

6) 

1) 
8) 

9 
10 
II 
12 
13 

8. 

~: 25 CUh1c Meters x 15oYlVM3 
8aD4: 30 CUb1c Meters x looYP./Hl 
Grawtl.: 45 CQl)1c Meters z lOOlMt3 
c...,-t: 316 bags x 21!P/bag 
~ lbl: 50 b&ra~ 

12 meters in lerJgth 
103l.f)/~ 

Wood f'l)r ~: 4. 5cs x llcsa % fin 
(14 unita) x 10m 

l'om acarwt ter concrete slab 
3Cl x 2€cSt :c 4m (1 un:!. ta) .% 48YR 

~e b.rac.ea tor torma: 5cm:.c 5em x Om 
(2 UDits) x 10n 

(2) 3~ ~tB X 7O!R 
Z1nk ~or ~ 48 aheet,90 ~ 2:m,20L1 each 

f 
18} ~ water Hausets x 3<mt each 
3} 6 meter laagtha o:f 31 1DCb pipe 
10) eo1ls ~ nre 

'fotal. mater1al coat for tank: 

Labor Cnsi; ~ Proj ect 

P.ip!:line 

950!ll 

980YR 
336YR 

140n 
140nt 
96arn = lOon 

It w1.ll. take a days to put down 521 l:leters oZ ,ipe with one 
pj,pe-1"1tter and. 20 J..abc:.urers .. 

Pipe-t'1ttar 250nVd~ 
r ahourer SODIc!a7 
1.,25OYB % 8~:J ::a 10t ooo 

50 113 water storage Tank 

It "¥tUld taka one team (one muon and 4 helpers) 35 ~s to 
canpJ.et~ Tazllt. 

ODe mason gets 2S0!1V6 hours/c1q 
qne helper gets l00y!v6 hcurs/dq 
_ 650YR x 35 da3's :Ia 22 z 1'5OYl! 

Total cost o~ Fhase !II: 

P1~ & Fltt1ngs 
Materials tor 50 M3 ~ack 
?1p.e-l.1ne, Labor coat 
Construction of 50 M3 'l'8llk 

~otal. Project Cost: 
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9. 

I _ reqwtS'Ung 0SAIl) to ~ p1pe IIId n.tt1~ aDd cement 
~ar Hwle III oZ tJ:x1.a ~ect. 

1 ar Pca. ~ 3" OX Pipe 
2 2 pte val vea 
~J 10 tJn1 0na 
~ (lQ) 90· elboIIit 
5 316 bega ~ cecwrt: 

Total: 22, 042!R 

I _ requ.est1ng 1M) to daaate (18) JAr'; vatU' Pauseta and one 
Aul;cnrtic Gate vaJ.ft to Pbue In of the ProJect. 

PHASE IV 

l?1:pe-l1:le tl'a%l 1nte.rsectj.Qll 1-r06 to y1" age ~ Bait ll-Agarr.L 

Populat1on~. 400 

A$le: ~ Ba.r!larj. 

~ 'IV neser!ptj.Qll 

A pipe w:1ll ~ f10cm dr:r vell. at ?r 7+C6 to 'V"!1 J age err Ba1 t Al
Agarrj.. at l'! 14+36, a total distance ~ 730 meters. The total. 
eleYat10n betlfeen the two pa1:.rts is 23.11. meters. There ~dl.l be 
a 25 lt3 Water StQragu Tank bullt in the v1JJage. 

Tec:lm1ca.l data for pumping 

Yj"eJ,d ( 0, ) aBC =- 100 GBI 

A) There sbCR1ld be no dra1tdotID. beCause s;rst- should be in 
pazallel. 1d.th well syataIl am: plaD r~ 2 metezrs. 

B) MazinN1l Gtat1c head bet1ftlell ground elAmtt1an at dr.1 well 
and at 'later st.cnl&- TaDk 23.11 meters. 

e) Mu::2mum depth ~ _tar in tank 1.90 .ters. 

Total. Stat1c Read A+B+C ~II 21. Ql meter:s 

Total Ke.net1c losses 

D) - Frict10n losses on 3" pipe with a now rate ~ 100 g.a.l.lons 
per-m1nute. Pipe-line 18 130 metera lang. 22.62 :.~. 
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10. 

~) (10) 90· albawa .28 ~oIeter3 

F) (1) Auta"tie Gate valva 

G) (2) Gate Valvss 

Total Kenet1e ~osses 
D+?}+O?+G a 23. 22 ~Jetel"S 

.26 !·feters 

Fu:mp wi.ll. be requ1.red to dallver 100 gal Ions per-m:L"'7U.te to a 
total. head 50.23 !:leters. U ~ is 1n.stalled to pl"'Ov!de 
Al-Hcosan nth _tar there ~dll be no problem getting w.tar to 
Bait Al-Aga..-..n. 

1 ~ ?e:l. o£ 3" GI Pi?e 

U
/2) Gate Valves 
10) 90· eJ.bowa 
15) Un!.ons 
1) .~utanat1c: gate Valve 

"" _pe Seal.ent, lJ cans 

Total co3t or ~:Je-llr.e ~~terlal:l: . 

!.fater1a.ls required -ror ?5 CUb1.e !·!eter storage Tank: 

1 
2 

~ 
~ 
o 

Reck: 16 C"olb1c: ~·ieter x 15~·13 
Sand: 29 CUbic ;~eters 4 l.OQYM13 
Gravel.: 5 CUoie Heters ::t lCOY:V1~I3 
Cement 240 begs, 2r.rn/beg 
Be bar lCan x 12 n:.ct er length (120) 
:,ood tlcor slab ;f"oms 

26c::m x 2cm A 4 :lete-'"13 ( 6 ) 
Floor Sl.ab Knee Braces ('iJcod) 

5cm x Scm : 6 meters i~) 
i1'ood roof' joints 4.5cm x llcm x 6m (6) 
Corrugated Z~ for roor: 

2 ~ers x • go meters (1) 
2.40 meter:! x .90 ~ters (14) 

Na.Us 2~ 1.nch, 6 nou."lds 
Hinges (Trap cloar ') ( (5 ) 
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7fJ'n 
420Yn 

140Y3 
42cY? 
16n 
1m. 



11. 

Baapa (Trap door) (6) 
Re bar w1.re, 5 c:o:Ua 

~~~ (=~ o~3!' 
i15) _tar tauaeta 3/4" 

?!.pe 

Total rJatar:1al coet oZ 25 243 
Water Storage Tank is: 

~ Cost o~ Project 

P1pe-l:ine 

!t wUJ. taka n ~ Us :put doNn 730 meters o~ pipe with one 
Pipe-titter and 20 Labcurers .. 

!?1pe-t1tter 250!Wdq 
tabourers 50Y?J'~ 
1,250Y1l x U d~s - 13/12OY3 

2!i M3 wat~ S~e 'l'ank 

It w1ll take ODe team (one mason and 4 helpe.rs 25 ~ to 
ccnatl'UCt the tank. 

One mascm gets 25OYR/6 hr. ~ 
One he~l" ¢s lOOD/o hr. dz:I 
Total: 65iJ'D/~ x 25 ~ a l6,25C!1t 

Total cost or ~e IV 

il 
Total. conzstl'"!"Ztion Cost Phase IV: 

I am requesting t1SAID to dcnata :pi.,. and :t"1tt1nga and cement 
for Blase 'IV o:z th1.s ProJect. 

1 l22 ?cs. Pipe or 3" GI ?ipe 
2' ll~) Unicma 
3 2) Gate Val vea 
4 \ 10) go- elbows 
5 240 'baga of CfJIMUlt 

Total.: 24,9300 
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12. 

I am requut1:J8 !M) to dcnata: 

1
2

) ( 1) AutCl!3atic Gat. ?al. -I'e - 3 
} (15) :la'ter Paueeta - 3/4' 

P1.,...l.i..'le !:ran !..~rsect1on 0+00 at ~ft!ll to ~'le' 'r-l' age o~ 
!3a1t Aboo Saleh. 

~.aae V Descr1yt:tan: 

A :n:r>e 'd!ll go trcm ~ell PI' 0+00 to the r-11.ag3 ::r :3a!t ~\bo::l 3a 
a total. d1.stanee err 2,250 :netar03. '!he !,i,e ti.~as ,~n!:J 3.57 
:neters at ?l' 2+50 and goes to a. point ~·.rh:!.ch is l3.·~o ::1ataz-s "':Jel:
the "';oIell. head.. ~1ng water at lCO gallona ,er-ci.:mte . .r'....ll J~ 
no Ilrobl.em.. 

?! "Pe-li."lS 
c 

1 
2 

2~250 r:leters 0: 3 ?ib)e, 37'S ~. 

1
l.J.5 ) Uni~.3. 

~ 
5 

2) Gat a Val. -res" 
2} 90· e.lbo~~ 

35 cans ct' ?1pe Sealant 

Total: 

Labor Coat 

It \dll take 32 days to ,ut dam 2,250 metel~:& or Jipe ~'1ith one 
Pipe-Ii tter a.."ld 20 !a.bourera. 

?1pe-f'1 tter 25~/da:r 
Labourers 5~I:"v'daJ 
1,250Y3/day % 32 ~ 2 4o .. coO'n . 
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13. 

~:ater 3tora.;e T3nk 25 ~43 

LabO? Coat SCl8 as ::base rt 

TctaJ. Cost or Phase Y: 

?1,. and F1 tt!nga 

=-

!·!ater-i..al.s ror 25 :,13 :iater storage Tank 
Pipe-line labor cost 
Conatruction o~ 25 !{~ Storage Tam: 

Total.: 

16;25CD 

54,3C5Y3 
14,951Y3 
4o, 00 on 
16,25OY3 

125,50673 

note: I!"eel that ~ V is. g0c4 ~roject, 'but! fael tInt 
Wi""'Sboulcl wait on this until C44 ~ "ot1e wdll have ::lOre !:lon~ 
to spend per ~rojec:t. 
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APPENDIX XI. ASSUMPTIONS, CALCULATIONS AND 

DEFINITIONS FOR COST AND BENEFICIARY 

STUDIES 



I 
...... ... 
o 
I 

HRS/DAY NEEDED 

TO DRAW WATER DRAWING RATE + COLLECTING TIME + ANIMAL COLLECTING TIME 

Population in daily per 
year n in x capita 

= people consumption in litres + 

+ 

average drawing 
rate well in l/hr 

(mix of hand and 
pump drawn) 

animal daily 
consumptiun 
average drawing 
rate/well in l/hr 
(hand drawn) 

r ""l Pn x Cpcn 
Wdr 

+ 

+ 

% of animal 
water drawn 
by hand 

£e.£!!.1 Cpcb 

total 
distance 
travelled 
to well in km 
speed of 

+ 

travel in km/hr 

+ 
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per capita 
consumption 
in year n 
per.capita 
consumption 
in base year 

(~ Wa 
x 



I ..... ... 
..... 
I 

JJn = population in year n 

Cpcn = per capita consumption in year n in litres 

Wdr = well drawing rate in litres/hour 

Tkm :: distance traveled to wells 
by total population in kilometers 

Hlan = kilometers traveled per hour by one person 

Cpcb = per capita consumption in base year 

Notes 

Ca = animal consumption 

Wa = well drawing ra~e in litres/hour t. 
satisfy animal consumption 

E = % of animal water hand drawn 

Wdr :: assumes 50% of water hand drawn at a 300 l/hr rate and 50% pumped at a 600 l/hr rate 
for present system (450 l/hr) and 100% pumped for future (600 l/hr rate) 

Tkm = assumed to be 0.5 km/person at present and 0.25 km/person in future 

Hkm = assumed to be 3 km/hr 

Wa D assumes all water hand drawn at present at a rate of 300 l/hr and all water pumped 
at a rate of 600 l/hr in future 

E = 40~with remaining 60% provided by watering holes to herds. 



I .... 
~ 
N 
I 

DRAWING 

Pn = population in year n 

Cpcn = per capita water consumption in year n in l.c.c. 

Wdr = well hourly drawing rate in litres/hour to 
satisfy (Pnx Cpcn). Assumes 50% of water 
hand drawn and 50% of water pump drawn. 

(number of well operating hours needed to meet 
consumption needs of population in hours) 

COLLECTING 

Tkm = Total distance traveled to well by 
all people in village 

Hkm = number of kilometers traveled per 
person per hour 

Cpcn = per capita c~:lsumption in year n 
Cpcb = per capita consumption in base year 

(hours needed to t~Csvel to well to collect 
water: 

Cpcn 
Cpcb 

shows correction factor for 
consumption increases over time) 
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I .... ... 
w 
I 

ANIMAL COLLECTING TIME 

Ca = animal consumption 

Wa = drawing time per well in l/hr necessary to provide 
water for animals. Assumes all animal 
water hand drawn. 

Page 4 of Appendix XI 

E = % of animal water hand drawn, i.e. 
'. 

total animal 
consumption: 

100% = 60% + 

/ 
40% (hand drawn 

and given 
to anim&ls) 

provided by 
taking animals 
to watering holes 



JOB DES C RIP T ION 
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Team Leader 

Scope of Work -- The Team Leader will supervise all 

aspects--social, technical, and managerial--of the project, 

as well as serve as a general advjsor to the Department of 

Rural Water on all aspects o~ management and organization. 

He will review feasibility studies and assist in the selection 

of subprojects. He will supervise the preparation of tech

nical designs, supervise and monitor construction activities, 

and supervise all TransCentury staff. He will schedule per

sonnel and project construction activities. He will supervise 

the procurement of all project-related commodities, and see 

that financial records are maintained in prop~r order. He will 

advise the Rural Water Department on all aspects of management 

and training, including the institutionalization of project 044 

technical assistance. He will design and assist with training 

programs. He will be available to support Peace Corps Volun

teers in all aspects of their work. 



146 

The Design Engineer 

Scope of Work -- He will be responsible for reviewing 

all technical and engineering aspects of all projects to be 

built under the auspices of 044. He will report directly to 

the Team Leader. He will be responsible for supervising the 

preparation of feasibility reports, and all technical 

designs of proposed subprojects including storage tanks, 

collection chambers, and transmission and distribution sys

tems. He will be responsible for technical village surveys, 

and the preparation of material lists and quantity take-offs. 

He will supervise the construction of individual subprojects 

from a technical aspect, and he will be available as a 

technical resource to assist the Volunteer Construction 

Supervisors as necessary. He will review systems completed 

under 044 for operations and maintenance considerations. He 

will advise on the procurement of appropriate imported 

commodities. He will participate in research and testing of 

appropriate intermediate technological solutions to technical 

problems. He shall undertake other activities as directed 

by the Team Leader. 
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The Wells Master 

Scope of Work -- He will work primarily with the 

Wells Unit within the Rural Water Department. The Wells 

Master will report to the Team Leader and the Design Engineer. 

,He will be. availahle as a general assistant to the Team Leader 

and the Director of RWD to work on all aspects of the Depart

ment's and the project's activities, from planning and design, 

to project construction, to operations, maintenance, and gen

eral administration. He will be responsible for assisting 

with the preparation of feasibility studies and technical 

designs of proposed subprojects. He will assist with the 

negotiations of proposed subproject agreements. He will 

advise and assist with procurement. He will participate as 

appropriate in training, research and development activities. 

He will make visits to completed systems to verify opera

tions and maintenance procedures. He will be involved 

with monitoring water quality, both before and after con

struction of individual subprojects. He will be available 

to assist Volunteers with all aspects of project construction 

activities. He will be available to perform other duties 

as directed by the Team Leader. 
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Construction Supervisor 

Scope of Work He will work primarily with the 

construction division within RWD, and he will report directly 

. to the Team ~eade.r ~ The --Construction Supervisor shall 

function as a liaison and coordination person betw6en and 

among RWD, USAID, the Peace Corps Volunteers and staff, and 

the villagers of Yemen. He shall assist with the preparation 

of feasibility studies, with the selection of subprojects, 

with the negotiation of subproject agreements and with the 

gathering of data for technical designs. He shall assist 

with the procurement of appropriate commodities. His primary 

responsibility shall be to provide logistical field support 

to Volunteers in the form of completed designs, tools, 

commodities, and other materials necessary for the construc

tion of individual subprojects. He shall make periodic site 

visits to project under construction to review the projects 

for technical suitability, and to support the PCV construc

tion supervisors. He shall assist the Team Leader with the 

scheduling of project construction activities. He shall, 

from time to time, review completed projects to evaluate 

them from the standpoint of operations and maintenance and 

continued utility to villagers, to assist in the refinement 

of project selection and design criteria. He shall be avail

able to participate in training activities as necessary. He 

shall undertake other activities as directed by the Team Leader. 
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Diesel Mechanic 

Scope of Work -- This person will assist with the 

maintenance of pumps, vehicles and installed village water 

SySt~ilS.'_ He' wil·l serve-in:'a line capacity· with·044 to main

tain all' project vehicles and equipment and also in a train

ing and advisory capacity to work with the RWD mechanics 

and village technicians. He will participate as appropriate 

and directed in the UNDP/~mO Training Program for Yemeni 

Class III Diesel Mechanics. It is expected that he will 

be assisted by one or more Peace Corps' Volunteers. This 

man will be recruited at the discretion of the Team Leader. 

It is expected that he will come from somewhere in the 

Middle East. He shall undertake other activities as directed 

by the Team Leader. 
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Local Hire Professional Staff 

Administrative Office~ 

This:,staff~ member' will' 'report directly' to' the Team 

LOeader, and through him be' responsible for all aspects of 

routine office management, from typing to filing, to the 

preparation of normal and routine office reports. He/she will 

be experienced with office procedures, and much of his/her 

work will focus upon the preparation of written documents 

necessary for AID, Peace Corps, and TransCentury/Washington. 

In addition, it is hoped that this person will have the 

opportunity to work in the field from time to time to par

ticipate with the formulation of future program activities. 

He/she will assist with procurement of commodities as 

necessary, and will be available to assist with training. 

A former Peace Corps Volunteer from Yemen is envisioned for 

this position. He/she will undertake other additional 

duties as directed by the Team Leader. 
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Procurement Officer 

This person will report directly to the Team Leader, 

and be.responsible for all local procurement in Yemen, and 

.all f'ield' procurement. fr.om. nearby countries ~ ··He will be 

responsible for tracking down sources of appropriate com

modities--whether internationally orin Yemen--for letting 

out bids and for arranging for shipment of commodities into 

Yemen under 'least-cost' conditions. To the fullest extent 

possible, he will be expected to institutionalize the 

importation of water-related con~;truction cQmmodities into 

the privat~ sector of Yemen. He will work with counterpart 

staff within the Rural Water Department and the Ministry of 

Public Works for normal coordination and liaison functions, 

and to advise and assist with the formulation of improved 

procurement procedures. Should a Servicio be established, 

~e would assist with the formulation of relevant procedures 

for the Servicio. Upon its establishment under the laws of 

the Government of Yemen, he could be transferred to work 

:ull time with the Servicio. He will undertake additional 

luties as directed by the Team Leader. 



Bookkeeper/Accountant 

He/she shall report directly to the Team Leader, 

'and'shall'be-responsible, for aspects of bookkeeping, cash 

':'record-ing, banking ,and' preparation of the trial balance 
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and financial statements of the Project. He/she will be 

responsible for necessary banking, disbursements, and Inonthly 

bank reconciliations. He/she will prepare the payroll for 

all Project Staff. He/she will be in charge of the petty 

cash. He/she will assist in the clearance of hills of lading, 

commodities procurement and payments for these and related 

shipping costs. Every month, he/she will prepare a trial 

balance and draft financial statement for transmittal to 

TransCentury/Washingtcn. He/she will conduct inventories, 

and will liaise with the external auditors during their 

periodic audits. The bookkeeper will prepare Project financial 

reports required by the local AID Mission, or by the YARG. 

He/she will analyze accounts and send other financial data 

as requested ty TransCentury/Washington. 




