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FIGURE 1 
MAP OF YEMEN ARAB REPUBLIC 
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EXECUTIVE SUMMARY
 

This project has as its goal the finding of solutions to a very
 
complex issue: that of producing an immediate and long-term plan
 

for the operation and maintenance needs of the National Water and
 

Sewerage Authority (NWSA) of Yemen.
 

After long years of design and construction, NWSA now has the
 
wonderful news that five new projects costing over $250 million
 

(total) will be completed in the immediate future. The bad news is
 

that all five systems will arrive within the 3-month period of
 
June-September 1982. 
 Adding to this concern over simultaneous
 

project completion is the realization that training in the 0 & M
 
areas has been quite limited in producing both the types and
 

quality of persons needed to operate and maintain these new plants.
 

Complicated power generating equipment, pumps, meters, valves,
 

storage tanks, telemetry systems, laboratories, and other equipment
 

are now being installed without the preparation of Operational
 

Manuals or Personnel Staffing Charts for their operation. The
 
anticipated stoppages and other operational problems of two new
 

sewage plants, at Taiz and Hodeidah, would present a challenge
 

even to experi nced plant operators, but Taiz and Hodeidah have not
 
a single wastewater collection or tredtment operator on their staff,
 

which is a staggering thought! Also, no provisions have been made
 

for the necessary tools to clean, service or maintain these systems!
 

The following aspects of tile three complicated new water sys­
tems at Taiz, Hodeidah and Sana'a are 
also of great concern to
 

NWSA: 

intricate pumping schedules involving various
 
clevations and "floating systems";
 

>telemetry systems;
 
>the installation of massive numbers of house
 

connections and corporation stops;
 
>the required laboratory monitoring; and
 
,>maintenance of unfamiliar electrical generating


equipment as well as a 
 new type of pump. 
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Evaluation of how the present situation was allowed to occur
 

is not within the scope of this assignment; but rather, the
 

priority of this assignment is to prepare a short-term and long-term
 

solution to the 0 & M needs previously described.
 

This Executive Summary presents a synopsis of the overall plan
 

which has, it seems, met the objectives of preparing a National
 

O & M Training Plan for Yemen. A review by NWSA, the World Bank, 

and the U.S.AID Mission in Sana'a has found enthusiastic support of
 

the plan and principle. The plan suggests an integrated approach
 

to utilizing local Yemen traihing facilities including: the Sana'a
 

Vocational Technical School (also known as the "German School"),
 

the Electrical Training Center at Dhban and the Sana'a University
 

Civil Engineering College. Immediate execution of a revised funding
 

schedule from various donors to allow use of existing funds for this
 

O & M training is also proposed. The establishment of NWSA's firm 

commitment to make this plan work by forming and strengthening the
 

NWSA Training Branch is essential to the plan's success. Such a
 

Branch is strongly proposed as well as the development of a program
 

for "training of trainers." A variety of cooperative programs is
 

outlined which would utilize (1) the "German School" to recruit and 

train potential water and sewage plant operators, (2) the Electrical 

Training Center to train persons in electrical generation and
 

transmission, and (3) Sana'a University's new Civil Engineering
 

College as a source for undergraduate engineers. The preparation
 

of technical managers and administrators to handle upcoming 0 & M
 

issues is addressed in a short-term series of "0 & M Management 

Training Courses" over the next 18 months. The preparation of 

Operation and Maintenance manuals to be used as training documents 

is also considered a top priority. The preparation of detailed 

manpower staffing guides and preventive maintenance schedules are 

to be ilcluded in the 0 & M manuals. The listing of suitable 

O & M maintenance equipment for cleaning and maintaining the 

sewage collection system and plant wil.l also be needed and prepared. 
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After the formation of a strong and viable Training Branch
 
with four assistants for the branches of Taiz, Hodeidah, Sana'a
 

and Ibb/Dhamar, the "Train the Trainer" program will prepare these
 

individuals to be specialists in "hands-on" instruction of water
 

and sewage system 0 & M. The revisions of the Operation and
 

Maintenance Training Manual, in cooperation with the Yemen counter­

parts, will produce documents to assist 
in making NWSA self-sufficient
 

in training by July 1, 1983. Perhaps most important as a major and
 

energetic proposal is to help NWSA develop its own water and waste­

water 0 & M School at Taiz at the soon-to-be-abandoned facilities
 

used by the contractors during the construction of the Taiz Water
 

and Sewerage Projects. An integrated series of events that will
 

allow this project to be successful is proposed. Short-term
 
"experts" who can provide instruction by working with their hands 
will be provided as part of the project. The recruitment of these
 

individuals, who will have expertise 
in the areas of identified
 

needs of NWSA as listed below, will be provided. Six areas of
 

specialization include:
 

--Water utility 0 & M and Distribution Networks with
 
Meter Installations;
 

--Wastewater Collection, Transport and Ultimate
 
Disposal, with Sewer Cleaning;
 

--Laboratory Monitoring for Efficient Performance
 
and Public Health; 

--Electrical/Mechanical-Power Generation with
 
Instrumentation Knowledge;
 

--Pumps and Lift Station Operator;
 

--Automobile Maintenance and Heavy Equipment 0 & M
 
Specialist;
 

and are recognized as top prio:ity 0 & M needs for NWSA. 
Again,
 

the intent of the training activity is 
to make NWSA self-sufficient
 

regarding its 0 & M needs within two 
(2) years. Continued use of
 

the 0 & M Training Manuals, equipment and facilities at Taiz 
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(for 0 & M) and at the SLna'a Branch for laboratory control train­

ing will assist with such self-sufficiency. The Graphic Display of
 

the 0 & M activity and the Chronological Listing of activities
 

(including Costs and Funding Sources) are illustrated in numbers
 

4.51 and 4.52, respectively, of the following Report.
 

The long-term goal of NWSA is to become self-sufficient in the
 

areas of design, construction management, statistical forecasting,
 

training, and administrative control. Accordingly, after careful
 

consideration, the following seven goals are suggested.
 

Long-Term Goals
 

1. Make NWSA self-sufficient in the areas of design, construc­

tion management, operations/maintenance, training, and statistical
 

forecasting--goal 5 years.
 

2. And accordingly, provide Master's degree work for NWSA
 

engineers in:
 

-- structural (3) In a 5-year period; 

-- mechanical (3) In a 5-year period; 

-- electrical (3) In a 5-year period; 

-- environmental civil 

works (5) One each year for 5 years; 

-- construction 
management (5) One each year for 5 years; 

-- statistics (2) In a 5-year period. 

Thus, a separate department staffed by B.S. engineers with some 
"apprenticeship" training with consulting firms in the branches is 

suggested. The M.S. degree holders above will be department heads 

functioning at NWSA headquarters or in some instances in the 

branches. 

3. The restructuring of World Bank and other donor support 

for undergraduatc support should be carefully z.eviewed. NWSA could 

offer minimum support for Yemen undergraduate engineering students 
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who are enrolled and in good standing as students. Students in
 

Yemen and in other countries could enter into "contracts" with
 

NWSA after appropriate interviews by NWSA personnel. The continued
 

funding by World Bank, U.S. AID and other donors should not be
 

discouraged, for it is greatly needed by NWSA. A top priority,
 

however,--that of 0 & M training--suggests a greater cost/benefit
 

ratio for these funds.
 

4. Encourage the support of M.S. and Ph.D. teachers in civil
 

engineering at Sana'a University--NWSA should recruit its engineers
 

from Sana'a University in the future, when possible.
 

5. In 1983, provide a Master's degree for the chief of the
 
training department in the areas of training, manpower development
 

and recruitment, to allow self-sufficiency in the execution of
 

manpower growth and evaluation.
 

6. A long-term, six-month to one-year training program is
 

suggested in financial management and project implementation. At
 

least one individual from each of the branches and two NWSA head­

quarter persons are suggested for this training.
 

7. Continue the participation in all the following activities:
 

I The Sana'a Vocational Technical School ("German
School"); 

I The Electrical Training School at Dhban ("French 
School"); 

I The University of Sana'a, College of Engineering; 

I The Well Drillers Institute in the Sudan; 

I Various scholarships provided by donors for both 
0 & M technical training and advanced M.S. and Ph.D. students; 

I The New Taiz 0 & M Mechanical Training Center; and 
I The New Sana'a Laboratory Training Center. 

Fina l Rma rk 
The immediatu need for piopcr 0 & M of the Taiz, Hlodeidah and 

Sana'a systems nec!ss itatu tie implementation of training at t1h 

earliest possile time. 

vii
 



TABLE OF CONTENTS
 

Page
 

EXECUTIVE SUMMARY . . . . . . . . . . . . . . . . . . . . . iii
 

LIST OF 	TABLES. . . . . . . . . . . . . . . . . . . . . x
.	 . 

LIST OF 	FIGURES . . . . . . . . . . . . . . . . . xi.	 . . . . 

Chapter
 

1. INTRODUCTION AND BACKGROUND . . . . . . . . . . . . 1
. 

2. FIELD EVALUATIONS . . . . . . . . . . . . . . . . . . 5
 

2.1 U.S. AID Mission . . . . .. .. .. . 5
 
2.2 NWSA Headquarters Comments . . . . . . . . . . 5
 
2.3 Taiz Branch Comments . . . . . . .. . ... . 17
 
2.4 Sana'a Branch Comments . . . . . . . . . . . . 21
 
2.5 Hodeidah Branch Comments . . . . . . . . . . . 26
 
2.6 Ibb, Dhamar and Other Branch Comments. . . . . 29
 

3. ON-GOING EDUCATIONAL AND TRAINING ACTIVITY. . . . .. 30
 

3.1 General Observations and Comment . . . . . . . 30
 
3.2 Comment on Past Training Efforts . . . . . . . 31
 
3.3 Comment on Current Training Efforts . . ... 32
 

3.31 	 Sana'a Vocational School (German
 
School). ........... ... . 32
 

3.32 	 Electrical Training Center at Dhaban
 
(Sana'a) (French School) . . . . . . 34
 

3.33 	 The University of Sana'a -

Engineering College. . . . . . . . . 36
 

3.34 On-the-job training of technicians . . 38
 
3.35 On-the-job training of Engineers . . . 38
 
3.36 	 Recent 0 & M Management Course ­

6 weeks, U.S. Program. . . . . . . . 39
 

4. A NATIONAL 0 & M TIAINING PLAN FOR YEMEN. . . . . . . 41
 

4.1 	 General Comment on a National Coal and
 
Recruit ment . . . . . . . . . . . . . . . . 41
 

4.2 0 	 & M Training for the Existing Branches . . . 43
 
4.3 0 	 & M Tra ining for NWSA "eadquarters . . . . . 44
 
4.4 	 A Prioritized List for Implemetntation of
 

the NWSA Nat ionl Trainitng Plan . . . . . . . 47
 

viii 



TABLE OF CONTENTS--Continued
 

Chapter 
 Page
 

4.5 Scheduling Activity for February 1982 
-
July 1982 (18 months). . . . ........ 	 52
 

4.51 	 Graphic Display of Activity:
 
National Short-Term 0 & M Training
 
Plan for NWSA - Yemen. . . . . . . . 52
 

4.52 	 Chronological Listing of Yemen 0 & M
 
Plan with Costs and Funding. . . . . 53
 

5. CONCLUSIONS AND SUMMARY 
. . . .	 . . . . . . . . . . . 55
 

APPENDIX
 

A. Documents Leviewed 
. . . .	 . . . . . . . . . . . .. . 56
 
B. Yemen Itinerary for Dr. Ronald Layton January i1 ­259 1982 
. . . .	. . . . . . . . . . . . . . . .. . 58
 
C. Officials Interviewed . . . . .	 . . . . . . . . . . . 61
 
D. Letter of Transmittal of Draft Executive Summary. 
. . 66 

Letter of Receipt and Concurrence from Yemen 
Mission . . . .	 . . . . . . . . . . . . . .
. . . . 67 

Lx
 



LIST OF TABLES
 

Table 
 Page
 

1. Water and Sewerage Projects - Yemen (A Projection). . 2
 

2. 	NWSA Existing Training [Internal and External
 
Technical; Internal and External Financial] . . . . 8
 

3. 	1982 Yemen Training Commitments - as of
 
11
January 15, 1982. . . .
 . . .	 . . . . . . . . . . . 

4. 	Draft Form of Proposed (non-Approved) NWSA
 

Training Plan - 1979-84 . . . . . . . . . . . . . . 12
 

5. 
Projected NWSA Growth 1981-1986 . . . . . . . . . . . 16
 

6. Current and Projected Qualifications of NWSA Staff. . 16
 

7. 	Taiz Water Supply and Sewerage Projects -

Equipment Suppliers 1982. . . . . . . . . . . . . . 22
 

8. 	Partial List of Hanib-Stevin Pipeline Camp
 
46
Equipment . .
 . . .	 . . . . . . . . . . . . . . . . 

x 



LIST OF FIGURES
 

Figure 
 Page
 

1. Map of Yemen Arab Republic. . . . . . . . . . . . . . ii
 

2. National Water & Sewerage Authority . . . . . . . . . 7
 

3. Taiz Branch Organization. . . . . . . . . . . . .. . 19
 

4. Taiz - Technical Branch . . . . . . . . . . . . . . .
 20 

5. Sana'a Branch Organization. . . . . . . . . . . . . . 24
 

6. Sana'a Branch - Technicale4partment. . . . . . . . . 25
 

7. Hodeidah Branch Organization. . . . . . . . . . . . . 27
 

8. 	A General Organization Chart for the High Commission
 
for Water . . . . . . . .. .. . . .
. . .	. . . . 35
 

9. 	Proposed Taiz School Layout (Existing Contractors'
 
Facilities) HANAB STEVIN PIPELINE CAMP . . . . .. 45
 

xL
 



1. INTRODUCTION AND BACKGROUND 

The Yemen Arab Republic is involved in a massive planning
 

and construction activity that has currently developed a water and
 

sewerage portfolio in excess of $650 MM. Future projections made
 

in the 1981-86 Five-Year Plan of NSWA indicate an additional
 

construction cost of $211 
MM for seven new towns with water and
 

sewerage projects. Table 1 lists the current and proposed
 

activity regarding water and seweragc. Estimates within NWSA
 

indicate the addition of nine new Branch Headquarters to the
 

existing Sana'a, Hodeidah and Taiz groups. NWSA, which was formed
 

in 1973 and is responsible for towns with populations over 20,000,
 

is a viable and growing organization that should be extremely
 

proud of its last five years' performance. Evaluations of NWSA's
 

efforts for the five-year period of 1976-1981 were rated overall
 

at 87%---excellent in every regard except in the training and man­

power development areas. One could ask why such a viable and
 

energetic effort did not give more attention to its future man­

power needs and the answers appear quite interesting.
 

First, NWSA has only 550 employees who are involved in the
 

huge construction-grant projects listed in Table 1. 
It is often
 

too wasy to forget training and manpower planning for the future
 

while struggling to manage and direct projects that involve a
 

variety of lenders, consultants, contractors and agencies. Numerous
 

disputes, claims and poor performance by consultants and contractors 

have simply pressed an already understaffed organization to the 

breaking point . The fact that NWSA has a very limited number of 

graduiat(.s (67 degree holders) in the technical, financial and 

administrat ive fields, representing only 1.3% of its staff, indicates 

the shortage of engineers, chemists and managers available for the 

growing list of projects. 
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TABLE l.--Water and Sewerage Projects 
- Yemen (Layton, Jan. 82)
 

Name of Town 


SANA'A 


HODEIDAH 


TAIZ 


IBB 


DHAMAR 


EBB 


DHAMAR 


AL BAIDA 


ZABID 


RADDA 


HAJJA 


SADA 


AL MOCHA 


SANA'A 


Cost of Water/Sewerage 


$ 60 MM Water only 


$ 80 IM Water & Wastewater 


$104 MM Water & Wastewater 


$ 9 M Water 

$ 5 MM Water 

-- Wastewater 

-- Wastewater 

$ 57 M Water & Wastewater 


$ 32 IM Water & Wastewater 


S 32 %L!Water & Wastewater 


$ 26 MIM Water & Wastewater 


$ 21 M Water & Wastewater 


$ 18 MM Water & Wastewater 


-- Wastewater -
New Project under considera­
tion. 

Estimated 

Completion 


Date 


June 1982 


July 1982 


Sept.1982 


1985 


1985 


1985 


1985 


1987 


1987 


1987 


1985 


1987 


1987 


Populati 


135,000 


80,000 


78,000 


19,000 


19,000 


......
 

......
 

......
 

......
 

......
 

......
 

......
 

Estimated 

Population 


1981 


277,000 


126,000 


119,000 


34,000 


39,000 


2,000 


Estimated
 
Population
 

1986
 

543,000
 

210,000
 

193,000
 

54,000
 

62,000
 

41,000
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NWSA also has 26% of its staff (144) or twice the number of
 

degree-holding graduates who can not read or write! The absence of
 

a training officer on NWSA's staff, despite continued pressure from
 

various lending agencies, indicates the acute manpower shortage
 

which relegated training and manpower development to a low priority
 

which has proven to be a mistake.
 

A second factor directly responsible for NWSA's poor training
 

and manpower development was the failure of Project No. 279-0028
 

(U.S. AID) to produce significant numbers of qualified 0 & M staff
 

for NWSA. For those reasons which were thoroughly described in
 

the September, 1981, report entitled, "Evaluation of Yemen Water
 

Supply Systems Management Project--WASH Field Report No. 22," the
 

proposed 0 & M training simply did not occur. NWSA now finds
 

itself completing projects in Sana'a, Taiz and Hodeidah with
 

inadequate 0 & M staff to operate and maintain the new facilities.
 

Within six or seven months, and perhaps sooner, NWSA will be given
 

direct responsibility for assuring the performance of some $250 MM
 

worth of new plants: <>without a single experienced wastewater
 

plant operator to manage the Taiz or Hodeidah sewerage systems;
 

O>without trained electrical/mechanical staff for water systems
 

dependent upon complicated auxiliary power supplies; and <>most
 

important, without a training and manpower development plan to
 
correct this situation. A disaster is certain to follow without
 

such a plan and its immediate implementation!
 

This report attempts to find feasible solutions to a variety
 

of complex issues that do not have easy answers but require the
 

expenditure of substantial capital. The old adage that "A stitch
 

in time saves nine" truly applies to the critical and urgent
 

training need for NWSA regarding 0 & M--spend the preventive costs
 

now or spend huge amounts later as a result of poor 0 & M training
 

and management.
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Specifically, this report will 
evaluate the following items
 
A through E, which were 
the terms of reference for this assignment
 

and are as follows:
 

"A. 	Assess source and availability of operation and
 
maintenance instructors (from 4 to 6) to come to
 
Yemen for approximately 12 months to run short­
term (concentrated 6 weeks) training courses.
 

B. 	Investigate possibility of coordinating short­
term training program with programs of educational
 
institutions already in existence to provide
 
alternatives for training.
 

C. 	Prepare proposal including manpower requirements

for setting up on-the-job training programs at
 
the plants in each of the three cities (Sana'a,

Taiz, and Hodeidah) coming on line in the next
 
few months.
 

D. 	Review available documentation that has been
 
prepared to date by or for NWSA regarding manpower

requirements to operate and maintain its systems

and review NWSA's short- and long-term training
 
plans.
 

E. Assess possibility of coordinating efforts of all
 
donors, including AID, World Bank, Abu Dhabi and
 
Saudi Funds, and others, in developing long-term
 
training/institutional development plan."
 

The methodology for offering the following plan was to seek
 
the 	advice and support of AID, NWSA, the Branch Managers of NWSA,
 
the 	Consulting Engineers employed by NWSA, the Contractors at
 
Sana'a, Taiz and Hodeidah, and particularly to seek the suggestions
 
and 	support of Mr. Yasin Ismail, NWSA's new Chief Training Officer,
 

who traveled to the various NWSA branches for on-site evaluations
 

and interviews with this Consultant.
 



2. FIELD EVALUATIONS 

2.1 U.S. AID Mission in Yemen 

The initial thrust of this work was to obtain a clear defi­
nition of the terms of reference regarding the background data and
 
upcoming projects, and to determine the most expeditious, yet cost­
effective, way to achieve adequate 0 & M training for Yemen.
 

Discussions with various U.S. AID personnel indicated the urgent
 

need to provide technical assistance regarding 0 & M training and
 
a firm commitment by the Yemen AID mission to support such an
 
effort. 
 A review of available training funds indicated approxi­

mately $1,200,000 available for such 0 & M training (from Project
 
028) and perhaps additional funds that might be available from
 

Project 043. It was this $ estimate that was used to prepare the 
prioritized list for 0 & M training for NWSA's enormous need.
 

Background data was also made available by the AID mission and is
 
listed in Appendix A of this report. After discussion, the
 

itinerary for the entire visit 
was prepared with concurrence of
 
NWSA and is presented in Appendix B. 
A list of officials interviewed
 

is also given in Appendix C.
 

The support and encouragement of Mr. Charles Ward,
 
Mr. Zachary Hahn, Mr. Lee Young and particularly Mr. John Giusti
 
of the U.S. AID mission in Yemen and of Mr. Justin Williams,
 

Mr. Paul Holmes and Mr. Steve Dean of U.S. AID, Washington, is
 

appreciated. 

2.2 NWSA Headquarters Comments 

A scoping session was held on the first day of the assign­

ment with the Director-General of NWSA, Engineer M. Ali AI-Fusail,
 
and various key individuals on NWSA's staff. 
The Director-General
 

established his firm commitment to solving the 0 & M dilemma facing
 

Yemen and directed his entire staff to provide an "open door"
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policy in discussing the problems of NWSA which would serve 
the
 
development of both a "short-term" or immediate training plan and
 
a "long-term" plan regarding manpower development. Indeed, in all
 
discussions with NWSA officials, his directive was followed and
 

candid comments and suggestions were made by Headquarters and
 

Branch personnel which comprise large portions of this report.
 
Although Figure 2, page ii is essentially the same informa­

tion as reported previously in the WASH report of September 23,
 
1981, three changes have occurred in NWSA Headquarters which merit
 
discussion since they have a potentially major influence on current
 
and future 0 & M manpower development activity.
 

Mr. Yasin Ismail, a graduate of Public Administration from
 
the American University of Beirut, has been appointed and has
 
accepted the role of NWSA's Chief of Training. During the field
 
evaluations and travel, lengthy discussions and interviews were of
 

mutual benefit between the new Training Chief, various key indi­
viduals and the U.S. AID effort. 
 A summary of NWSA's internal and
 
external (out of country) training from 1979-1981 was prepared by
 
Mr. Yasin and is included herein as Table 2. A number of persons
 
are projected to receive training in 1982 and current commitments
 

are found in Table 3.
 

Director General Al-Fusail and Chief of Training Yasin
 
requested an evaluation of the 1979-1984 Draft Training Plan
 
prepared by N.K. Hussein from the Sudan which was partially approved
 

by the funding agencies. Table 4 lists this plan which was improved 
and updated based upon data generated (luring this assignment.
 

Agreement was reached with NWSA lleadquarters that a new 
Training Division of NWSA be formed that will establish a Training 
Officer within each Branch (initially Sana'a, Taiz, llodeidah and 
Ibb/Dhamar). These Training Officers will be trained as "0 & M 
Trainers" and will serve 8ascounterparts a nd Liltimaite replacements 
for contract training consultants who come to Yemen during 1982-83. 



FIGURE 2 

NATIONAL WATER & SEWERAGE AUTHORITY 
(LAYTON, JAN. '82- REVISED FROM WASH REPORT) 
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TABLE 2.--NWSA Existing Training [Internal and External Technical; Internal and Exterr-al F1ieC:Lal 

(Source: Yasin, NVSA) 
Name Field of Training Place Fron To r1iafctar 

INTER-KAL. TECHNICAL 
Mohamed 
Tawfeek 

H. Sharafi 
Hadrami 

Electricity 
of 

Sana'a Vocational Training Center 
to of 

June 79 J=0 1l SA 
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go 
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o 
of 

o 
-

Abdul Hakean Amer Pipe Fitting, Welding & Water 
Networks to - -

Abdulmalek Syagi " so 
Jamal Saleh 
Mohamed Al Matari 

" 
" 

" , 
, 

U -
-

Ali Al Mamari 
Mohamed Al Rayhi 

t! 
" " 

- m 

Rasaam Al Zendani " 
Abdulaziz Aroosi 
Ibrahim Al Mutweekel 
Mohamed Atef 

" 
" 

" e, 

U 

got 
nmn 

U 

Ali Omar 
Sharaf Amer 

" 
to" 

, 
" 

NO 
U 

MIN 

Abdulla Alama " of 
Ahmed Mogbel of" - U ,,, 
Khaled Hyder 111 so 
Abdo Al Mooen
Saleh Al Raii 

" 
" "o 

to 

Abdo Al Salam Ali " " o P 
Abdol Kareen Al Shami of Uo ,, 
Abdulla Al Matari " " Uo 
Mohamed Al Awag 
Sharaf Ismail " 

" 
St 

Aug. 81 
U 

Jam 
U 

83 

Ibrahim Sayagi
Ibrahim Al Dwla 

" 
"g 

I "I 
U U 

Suliman Daood " " " U U 
Ali OmarRidwan Salem to 

to U U 
U 

Abduljabaf Saleh General Electricity 
U U 

Sadeck Alarecki 
Nabeel Al Asri 
Naser Alasoodi 

go 
Pipe Fitting 

" 

S U U 



TABLE 2.--Continued
 
Name Field of Training 

Place Duration 

Rayd Mohamed 

Mohamed Al Haradi 

Yahya Abdulla
Ameen Aledi 

Naser Alanesi 

Ahmed Saeed 

Adel A. Saeed 
Ali M. Alwagra 
Hussain Al Marshahi 

Noor Al Shari
Mohamed Al Moalimi 
Abdulla Al Shami 


Abdusalam Hakimi
Salah Al Ansi 

Abdulrahman KFced 

Ali Hamood 
Abdulla Al Matwakel 
Mohamed Ahmed 

Ali Gobari 
Adel Abaas 

Galal Hirwee 
Ali A. Aziz 

Mohamed Al Aroosi 
Mohamed A. Razzak 
Bishr A. AlHalali 
Adel Kaid 
Mohamed Al Mahdi 
Esam Maki 
Mohamed Sakkaf 
Said Mutaher 
Hussain Al Huoti 
Ahmed Idris 
Ali Al Haisami 

Yahya M. Zabara 
Abdulmalek Dalal 
Hussain Al Wageeh 

General Electricity 
 Sana'a Vocational Training Center
of 

Itof 
Pipe Fitting

if , 
"-,, 

EXTERNAL, TECHNICALWater Station Installation Sudan, Al Magboul InstituteI for Ground Sciences 
f ,, 

, 
t"is, 

Ground Water 
 , 

of
Water Control 
 Britain 

Sanitary Engineer 
 Holland
Civil Engineer 
RomaniaOMy.

if of Romaniaof to SRia197
is to SyriaSyria

Evaluation of Tender Documents Germany - Dorsh ConsultCivil Engineer U.S.A.Civil Engineer - Wastewater Systems 
 U.S.A. - Layton and Associates
O
Operations & Manage 
,, $@

ment Course ," BS 
Hydrology 


Britain
Civil Engineer 

U.S.A.
it 
U.S.A.
Mechanical Engineer 
 U.S.A.
Civil Engineer 

U.S.A.
of 
Cairo
Structural Engineer 
 U.S.A.
Sanitary Engineer 
 U.S.A.
Sanitary Engineer 
 U.S.A.
Civil Engineer 

Syria
Civil Engineer 

Cairo 


Fron 

June 81u 

,, 

" 

Feb. 81 


" 

,
 

F 8Feb. 61 

Jan. 81 

Oct. 80 


May b0 


1979
1975 
Mar. 81 

Oct. 83 

Sep- 81 


e 

"
 

June 81 

Sep.81 

Sep. 81 
Aug. 81 

Sep. 80 

Sep. 78 

Sep. 79 

Sep. 79 

Dec. 79 

Sep. so 

Sep. 79 


To 

June 83 

Feb. 82 


Feb. &,Fb- 6
 
Jw. 82r 

ct. a1 
195 . 
198-;5.is.ry 
1983: 
195-1198i 

.ay at 

Sep. 95 

N at
 

Jure 1
 
Ine 

19 

Sep. 83 

sis 


Sep. 92 

Dec. at 

Dec. 1t 


1985 

195 


Financ er 

WSA
 

Arab Fumd 

rl1and
 
uat
 

& h4&at m 

Dzrsh C u1t
 
V.$.Am 

-
i
 

Wzrld lack
 
MI. I,WmZy 

C.S.AM
 
w.rld .
 

Min=stry :1 Laz.tt
 
-S-XS:D
 

C-..M
 
Wzrld bamk
 

x~nistry at
 
Ministry ef E4.catizm
 



TABLE 2.--Continued 

Duratin 

Name Field of Training Place From To Financier 

INTEMNAL, FINANCIAL 

ansour Shamire Programing WSA Headquarters Office - (TSI) 4 months 
starting &aw. 30 

U.S.AID 

Samira Alwan a a 

1. Hameed Sinan Use of Computer output and , -

preparation of input 

Abdulkareem Kakathi Operation and Programing of 

7500 Batching Procedures - -

EXTERNAL, FINANCIAL 

L. Saeed Othman Finance Analysis U.S.A. Apr. 80 1982 -

1. 
3. 
,. 

Mohamed Al Mooaied 
Najeeb Shookri 
Shadiya Hufareh 

Accounting 
Auditing 
Computer Programing 

Cairo, Alexandria 
o 

Water 
6 

Authority 
Apr. 80 

ISal 
1982 
1983 

-

Ministry of Educatioa 

iditional Note from Yasin's data:--NWSA sent 10 employees to the British Council to attend a course in the English language in order to meet Job 

requirements. 



TABLE 3.--19b2 Yemen Training Commitments - as of Jan. 15, 1982 (Layton, Jan.82)I 
Ire= :Lo. of 

Item Trainees Subject Area 

1 7 
 Water Station Attendants 


2 3 Wastewater Management 

3 2 Post Graduate - Accounting 
4 i Post Graduate - Hydrology
5 2 Civil Engineering 
6 2 Civil Engineering 
7 1 Civil Engineering 
8 1 Civil Engineering 
9 1 Mechanical Engineering 

10 1 Civil Engineering 
11 1 Civil Engineering 
12 1 Civil Engineering 
13 1 Civil Engineering 
14 Computer Programing 

15 1 Finance Analysis

16 1 Accounting 

17 1 Auditing 

18 1 Comnputer Programing 


TOTAL 32
 

Long Ter= (,2 years) - 22 
Short Term (.2 years) = 10 

1For additional reference, see Table 2. 

Location 


The Sudan - Al 

Magboul Institute 

U.S.A. 

Great Britain 

Great Britain 


Romania 

Syria 

U.S.A. 

U.S.A. 

U.S.A. 

U.S.A. 

Egypt 

Syria 

Egypt 


NWSA - HQ 
U.S.A. 

Egypt 

Egypt 


NWSA 	- Branch 

Funding By
 

Arab Fund
 

U.S.AID
 
British Council
 
British Council
 

Ministry of Education
 
Ministry of Education
 

World Bank
 
Ministry of Education
 

U.S.AID
 
World Bank
 

Ministry of Education
 
Ministry of Education
 
Ministry of Education
 

U.S.AID
 
U.S.AID
 
NWSA
 
NWSA
 

Ministry of Education
 



TABLE 4.--Draft Form of Proposed (non-Approved) NUSA Training Pla. - 199-6 
(Source: W&SA) 

Name and Title of Post Recruitment 

Nature of Study/Training Replacement 79.'0 '-'J3 CUM.: 

83/4 

79/80 
Sanitary Engineer Sanitary Engineering Not required 

79/bO 
x3uir. ts1* azt -t46 me-z P6xM &: Ct=. tb- ,, 

Structural Engineer Structural Engineering Available 
Personnel Officers Non-Academic 
Admin. Assistants 2 Svcord4,rj 5u:,:Z. 6r&Z:e. 
Accountants 
Cost Accountants 
Accountants B.Sc. 3 C0=WmrtLat SVC-~ Zg- re;7tt 41at bi 

acco~tnts W!: A:e eav:w"~e cz ir 
study czurse ca F. &_ z! Crzamp 

Purchasing + Whse Manager Non-Academic SecondAriy shlo &." gt ZmLLz ; ; I' wsM ta4t-
In warthcuta * d',mw:tc am ne ~ td ~~sn 

Store Keepers " 

Kardex File Clerks 22 Secceuiary sz £.zj: ±.a".s. 
Hydrogeologist Academic " 
Civil Engineer B.Sc. (Civil Eng.) 7 Secoedary schr ol &rAk.A1es ca tre7L* ctor #4-amm 

candidates %&.) are oarznaris- ca. Sz fzg 

Distribution Supt. (W) Non-Academic 1 
study ccurs*cm rn.1. a! Cr 
Secodary Techwmlcal Schoot.. 

seba Up 

Foreman (W) " 1 -

Plant Operation Supt. (W) Available 
Pumping Station Operators 

(W) 
Apprentices 30 Preparatary School graduates % will join Samisa 

Vocational Trainin Coarct in Septwber 197. 

80/81 80/81 

Branch Manager 
Branch Manager 

Public Utility Managem't 
" " 

Available 
" 

Public Relations Officer Non-Academic t 

Translator f 1 Secnary School gradu&te. 
Personnel Manager Academic Available 
Personnel Officers Non-Academic 
Admin. Assistants Secondary School grazaates. 
Education and Training Academic Available 

Officer 
Financial Manager " 

Chief Accountants Non-Academic 
Accountants It 
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TABLE 4.--Continued 

Recruitment 
Name and Title of Post Nature of Study/Training Replacement 79/80 80/1/3 Remarks 

83/4 

Cost Accountants Non-Academic Available 
Purchasing Officers " of 

Store Keepers of 
Kardex File Clerk 
Sanitary Engineers 

of 
Academic Available 

Secondary School graduate. 

Hydraulic Engineer " ,, 

Hydrogeologist " 98 
Chief Draftsman Non-Academic Available 
Senior Surveyor Academic " 
Chemist/Bacteriologist Academic " 
Economist I to 
Meter Inspectors 

Senior Meter Mechanic 

Non-Academic 5 

1 

Secondary Technical School graduates. 

Lab. Assistants 

Pumping Station Operators 
18 Preparatory School graduates. 

(W) Available 

8 /82 81/82 
Branch Manager Public Utility Managem't Available 
A/Branch Manager of go o 
Adm. Manager Academic 
Librarian 

Chief Accountants 
Non-Academic 

" Available 
i Secondary School graduate. 

Accountants " to 
Sanitary Engineers Academic of 
Mechanical Engineer 
Electrical Engineer 
Statistician 
Senior Supt. (Sewage 

Plant) 

" 
of1 
to 

Non-Academic 

to 

1 
3 

B.Sc. (EleccrIcal E=&L=geri). 
B.Sc. (Cornrce). 
Secondary Techaical School graduates. 

Foremen (Sewage Plant) 
Treatment Plant Operators 

" 
o 

3 
6 

(Sewage) 
Distribution Subt. (Water) Available 
Foremen - Water 
Plant Operation Supt. 

(Water) 
2 Secondary Tecamical School gradu t*s. 

Meter Inspectors " m 
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TABLE 4.--Continued
 

Name and Title of Post Nature of Study/Training Replacement 
Recruitment 
79/80 80/1/3 Remarks 

83/4 

82/83 82/83 

Branch Manager 
A/Branch Manager 

Public Utility Managem't 
" " 

Available 
" 

Insurance + Compensation Non-Academic 1 Secondary School graduate. 
Officer 

Safety Security Officer It SO 
Accountants Available 
Purchasing Officers 2 of S 
Store Keepers " 2 
Kardex File Clerks " 2 " 
Sanitary Engineers Academic Available 
Hydrogeologist 
Treatment Plant Operators 

(Sewage) 

" 
Non-Academic 

" 

6 Secondary Technical School graduates. 

Meter Inspectors
Lab Assistants 

" 5 
12 Preparatory School graduates. 

83/84 83/84 

Personnel Officers Non-Academic Available 
Admin. Assistants 
Chief Accountants 
Accountants 

" 
" 

2 
2 
3 

Secondary School graduates. 
Commercial Secondary School graduates. 

" OR 
Sanitary Engineers Academic Available 
Senior Supt. (Sewage) 
Foremen (Sewage) 

Non-Academic 
to 

2 
2 

Technical Secondary School gradiates. 
OR 

Treatment Plant Operators of 16 " " 
(Sewage) 

Distribution Supt. (W) to 2 1 4 
Foremen " 2 
Pumping Station Operators (W) " 6 I 
Plant Operation Supt. (W) " 2 
Repairs + Maint. Foremen 
Pipe Fitters 

" 2 
16 

" I 

Vocational Training Centre graduates. 

NOTE: Information in this table is presented as received by the author of this report from II'SA.
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A special program of three months for training of the Chief Trainer
 

plus the four Branch 0 & M Trainers is iucluded as a critical part
 

of this proposal. There is currently no one in the NWSA organiza­

tion who appears capable of performing manpower forecasts, preparing
 

"hands-on" instructional aids, performing on-the-job 0 & M instruc­

tion, evaluating training effectiveness and developing cost
 

estimates regarding training. The coordination of this training
 

will follow the Lenders' Conference in March, 1982, and will allow
 

(1) participation in both the preparation of the Operation and
 

Maintenance Training Manuals (proposed to begin March 1, 1982) and
 

(2) participation in the formal long-term classroom and on-the-job
 

training scheduled (proposed to begin June 15, 1982). A self­

sufficient, Arabic course of instruction should be available by
 

December, 1983, allowing withdrawal of tle contract training
 

consultants from the on-going training activity at that time. A
 

discussion of the sequential training plan will be given later,
 

but the establishment of the NWSA Training Branch is an important
 

milestone in solving the 0 & M problems of Yemen.
 

The second important change (Figure 2) of the NWSA Head­

quarters is the information regarding tile "draft" 5-year Plan for 

NWSA which was compiled by tile newly formed Planning and Statistical 

Research Department under Mohammed IHazzaa. Information from that 

plan is included throughout this report and information regarding 

NWSA's manpower needs were forecast from information gathered from
 

the Branches and Headquarters of NWSA.
 

As mentioned earlier, NWSA is expected to expand from 

three Branches of Sana'a, Taiz and Hlodeidah to tile total of twelve, 

as listed in Table 1. During that growth period, personnel will 

increase from the current 550 employees to an estimated 1446 persons, 

as shown in Table 5. An interest ing observation was made with tihe 

aid of Mr. l1a/=a1i concernling the qual.if iations of NWSi1 personnel 

as is illustrated in Table 6--the LLaLtnned continued use and actual 
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TABLE 5.--Projected NWSA Growth 1981-86
 

Location: 
 Number of Personnel
 
Branch or HQ 1981 1986
 

Headquarters 128 180 
Sana'a Branch 144 
Taiz Branch 168 r 650 Total 
Hodeidah Branch 110 1 
Ibb/Dhamar/Haj aa - ­ 236 
7 New Towns/Branches -- 380 

Totals 550 1446
 

TABLE 6.--Current and Projected Qualifications of NWSA Staff
 

Type of 1981 1986 
Qualifications Number % Number % 

University Graduates 
 67 13 195 13
 
Secondary School Graduates 80 14 245 17
 
Preparatory School Graduates 43 
 8 160 11 
Primary School Graduates 42 8 120 8 
Can Read/Write only 174 31 345 24 
Cannot Read/Write 144 26 355 25
 
Estimated additional
 
people in 1986 
 26 2
 

Totals 550 100% 1446 100%
 



17.
 

increased use of persons who cannot read 
or write. This would not
 

be a good management practice and should be reconsidered. The
 

establishment of "career ladder development" where laborers and
 

other beginning workers at NWSA can achieve promotions and increased
 

responsibility through hard work and self-improvement will benefit
 

the entire organization, including the new workers. 
The lack of
 

reading and writing skills prevents such development and damages
 

the overall effectiveness of NWSA. An unsuccessful attempt was
 

made to gather data which would estimate the future manpower needs
 

of NWSA by job classification and should be prepared as part of
 

future 0 & M Manual preparation. From compiled data and subsequent
 

discussions in the three major Branches, a National 0 & M Training
 

Plan was developed and is presented in section 4 of this report.
 

The specific training needs of NWSA Headquarters are felt
 

to involve training personnel in various disciplinary skills to
 

make NWSA Headquarters and its branches self-sufficient within five
 

years. 
 Careful selection of recipients of grants and scholarships
 

should involve mechanical, electrical, structural, environmental
 

and civil engineering students who agree to study for an advanced
 

(Master's) degree in an area 
of need to fill NWSA's quota. The
 

donor funding of undergraduate degrees should be discouraged
 

because of the long-term and costly aspects of such funding when
 

compared with other incentive programs used by NWSA to "contract" 

with undergraduate level engineers in the open market. The 

Training Plan, as discussed later, incorporates these ideas. The
 

training of the top management of NWSA in financial matters and
 

construction grant management is 
also advised. Personnel adminis­

tration and statistical expertise to strengthen the newly formed
 

Planning and Statistics Branch is encouraged.
 

2.3 Taiz Branch Comments 

The Taiz Branch was visited and interviews held, facilities 

toured, plans reviewed and the conclusion reached that Taiz is an 
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ideal location for a National NWSA Training activity! Discussions
 

with Branch Manager Ali M.Abdul-Aziz indicated additions to the
 

existing "Kennedy Water Yard" will provide drinking water for a
 

1998 design horizon of 180,000 persons. A total of 21 wells,
 

capable of delivering 10 to 25 liters/second, will utilize vertical
 

turbine Worthington pumps with motors that range from 15 to 60
 

horsepower. Some 34 kilometers of primary mains from 150 to 600 mm
 

in diameter and 50 kilometers of 100 mm secondary lines will be
 

completed by September, 1982. Complicated pumping schedules from
 

the Al Haima valley, located some 18 kilometers north of Taiz, as
 

well as adjustment of flows from the five concrete storage tanks
 

cause concern for the proper 0 & M of the new system. The elec­

trical generating equipment at the Al Haima Generator Station
 

(Detroit Diesel/Southern Cross) and the five power generators at
 

the sewage pumping stations will require training of the Taiz
 

Branch personnel in electrical operations. The forty fire hydrants,
 

chlorination equipment and water meters will require training in
 

water plant operations and maintenance via a special course of
 

instruction.
 

The existing wastewater system of Taiz has never been
 

operated by the Taiz Branch and, accordingly, reorganization and
 

new departments may be required. Small diameter sewers and
 

anticipated stoppages caused by sand and general misuse by the
 

public will require extensive sewer maintenance and cleaning, an
 

activity that has not been performed in the past. The absence of:
 

O>staffing guides; <>various pieces of sewer maintenance equipment;
 

K>operational guides; and \2'individuals with a general knowledge of
 

sewage collection or treatment indicates the severity of the 0 & M
 

issue at Taiz. The management of this Branch appear to be diligent
 

and hard working. Their efforts since the 60's to maintain equip­

ment files, perform some maintenance and keep a steady supply of
 

water to Taiz residents is commendable. Laboratory equipment and
 

training, sewer cleaning equipment and training, upgrading of the
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FIGURE 3 

TAIZ BRANCH ORGANIZATION 
(LAYTON, JAN. '82- AFTER WASH REPORT) 

BRANCH MANAGER] 

Ali M. Abdul-Aziz' ~I 

TECHNICAL FINANCIAL ADMINISTRATIVE 
MANAGER MANAGER 
 MANAGER
 

Mohammed A. Abdul Razzag Ahmed Abdul Hafiz A. Karim M. Abdulla 

ASST.TECHNICAL CHIEF ACCOUNTANT CHIEF PERSONNEL 
MANAGER CONS. ACC T S. ACCOUNTANT OFFICER 

Ahmed Abdu Abd. Malik Abdul Bari Abdul Aziz Al-Wiesy
Saif Ahmed A. Gassem 

Mohammed Nagi 

TECHNICIAN SURVEYOR [ CONSACCTS. AC TEF IASS'T PERSONNEL 
CLRKA NON OFFICER 

Saeed M. Nagi Murad T. Awn A.H.S. Saeed Abd. R.M. Ahmed 

I I ADOLABII
14 FITTERS SECTION 4CLERKS 5ASSISTANS 8 GUARDS 

Hussein Salahadin 

2 METER ASStHEADOF 4 BILL 

MAINTAINERS LABSECTION CLERKS [ CASHIER ] TIMEKEEPER 

Ahmed Hussein T. Mohammed Sallam Mohammed Saeed Ali 

HEADOF HEADOF [ 5BIL 2PASS'T URCHASING 
DIGGING TEAM WORKSIIOP TYPISTS CASIERS OFFICER 

Osman Sallam Abd. R. Sail All 

HASS'TEAD OF 4GENERATOR I LECTORSI
DIGGING TEAM OPERATORS 2 DRIVERS 

OPERATORS READERS 

[ IEADOF1 I EAD HEAD OFNET TURNER STORES 

Ali Mohammed
 

ASSETIEADR

WORKERS 

I ISUIODEIEHEAD 

ELECT N ARICIA Sallh Atlya
 

4I W E E4 FOREMEN II IS
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FIGURE 4 

TAIZ-TECHINICAL BRANCH (SOURCE: NWSA) 
(LAYTON, JAN. '82) 

TECHNICAL1 
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(22) 
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(4) 
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(2) 
(2) 

PLANING DEPT. 
(3) 
(3) 

0 
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existing water meter shop and new knowledge of electrical genera­
tors and pumps must be accomplished if the system is to function
 
as designed. A list of equipment suppliers with the authorized
 

time for "start-up" of the particular equipment is given in 
Table 7. It is suggested that the suppliers visiting Yemen be 
asked to provide instruction while starting up their equipment!
 
This should be done in close coordination with the Branch Training
 

Officer. Taiz water and wastewater systems, now estimated to be
 
80% completed, come on-line about September, 198 2--in just seven
 
or so months--at a projected cost of $104 MM. 
THE SYSTEM MUST
 

HAVE 0 & M GUIDANCE TO FUNCTION.
 

2.4 Sana'a Branch Comments
 

Various visits within the Sana'a Branch (organization chart
 
presented in Figure 5), including the Technical Department
 
(detailed in Figure 6), various wells, storage tanks, meter shops,
 
laboratories, etc. resulted in this consultant's judgment that
 

this Branch is also unprepared to assume responsibility for 0 & M
 
of the new water supply system nearing completion. Portable power
 
generation equipment, new chlorination equipment, the installation
 

of some 
estimated 25,000 to 30,000 new house connections with
 
water meters are all areas of concern. The 12 to 15 new wells, the
 
new pumps, the ductile iron and PVC distribution system, the new 
reservoirs and the new laboratory are all areas of manpower needs. 
Discussions with the Contractor, the Consulting Engineers, the 
"reciinical Advisor" (TMSI), and the NWSA Project Officer confirm 
this concern about the Sana'a Branch's ability to handle the new 
system. The complexity of the pumping schdul,.i for t0o new flystem, 
tle lack of an 0 & M Manualt, and the shortage of skilled ol)erators 
will necessitate excellent 0 & M tra inting . The drawdown of tile 

well field water level and the lack of waLt'r quality on t.ortlng 

daLti are aln51 important contiide ratloiis . The hgighi ight of the 
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TABLE 7.--Taiz Water Supply and Sewerage Project - Suppliers
 

Equipment & Supplier 

WATER DISTRIBUTION PUMPS 

Worthington Pump Corp.
 
65 Springfield Ave.
 
Springfield, N.J. 07801
 

CHLORINATORS 
Wallace and Tiernan
 
25 Main St.
 
Belleville, N.J. 07109
 

WATER METERS 
Sparling Envirotech Corp. 
California 

WELL PUMPS 
Worthington Pump Corp. 
65 Springfield Ave. 
Springfield, N.J. 07801 

POWER GENERATION EQUIPMENT 

Southern Cross 
71 Vanderbilt Ave. 
New York, N.Y. 10017 


SWITCHGEARS 

Southern Cross 

71 Vanderbilt Ave. 
New York, N.Y. 10017 


TRANS FORMERS 
Niagara 
P. 0. Box 233 
Buffalo, N.Y. 14225 

AL IIATMA SUBl STATION 
'rat man -MeG raw Edison 
N.E. Power Agencies 
60 Seventh Ave. 
New York, N.Y. 10001 

Authorized Time
 
for Start-Up
 

Field Engineers for 60 days.
 

Field Engineer for 10 days. 

Field Engineer - no time
 
specified.
 

Field Engineer for 20 days.
 

Field Engineer for 60 days.
 

(Engines arc Detroit Diesel, 
Lima Alternators)
 

Field Service Engineer for 
10 days. 
(Switchgears manufactured by 
Euclid)
 

Field Service Engineer for 
15 days.
 

Field Engineer for 10 days.
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TABLE 7.--Continued
 

Equipment & Supplier Authorized Timefor Start-Up
 

PRESSURE REDUCING AND ALTITUDE VALVES Certain altitude valves have
 
Ross Valve Manufacturing been relocated and will
 
10 Oakwood Ave. require re-calibration by

Troy, N.Y. 12181 Field Engineers.
 

COMMUNICATION EQUIPMENT Field Engineer for 10 days, 
Motorola, Inc. if required.
 
Communicat ion Division 
85 Morriston Road 
Glen Rock, N.J. 07452 

OVERHEAD LINES Field Engineer may be 
H. Foy required for maintenance 

period. 

Comments 

Water Distribution Pumps and Well Pumping Equipment - (Supplier 
Worthington): No contractural obligation, but service 
engineer (or infi-drive system at main yard) would be of 
assistance to NWSA for maintenance purposes. 

Chlorinators - (Supplier Wallace and Tiernan): No contractural 
obligation, maintenance of system could require instruction 
and is recommended. 

Water Meters - (Supplier Sparling): Definite contractural obliga­
tion to provide a service engineer to supervise the installa­
tion and calibration when operational. 

Power Generation - (Supplier Southern Cross): A service engineer 
is requircd to perform the pre-checks cummissioning and 
basic operationial instruct ion. 
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FIGURE 5 

SANA'S BRANCH ORGANIZATION 
(AFTER WASH REPORT. SEPT. '81) 
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FIGURE 6 
SANA*S BRANCH -TECHNICAL DEPARTMENT 

(LAYTON. JAN. "82) 
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Sana'a Branch visits was the excellent Analytical Laboratory (with
 

approximately $100,000 worth of equipment)--this facility will be
 
an excellent future Laboratory Training site.
 

The Sana'a water project, costing approximately $32 MM, will
 
come on-line in July, 1982--again indicating the urgency of the
 

need for a National 0 & M program.
 

2.5 lodeidah Branch Comments
 

The lHodeidah Branch was tile last visited and is the branch
 
that is in an almost desperate 0 & M situation. Figure 7 is an
 

organizational chart for tile Ilodeidah Branch which indicates the 
total lack of a Technical Department. The Technical Manager, 
Chief Engineer, Technical Affair-; Supervisor, Acting Administration 

Officer, Auditor and the Personnel Officer posit ions were ALL 
vacant at the time of the .January 1982 visits,. There aIppears to 

be an almost total lack of qualified staff below the Branch 

Manager, Engineer 1iuran, who inc identally appears energetic, hard 
working and proud that Ilotdeidah hal.. e(s'ent lally built itnew city 
with water, 'sewt.rage, --,ctricity 3and 'oads coming on-line simul­

taneous I y, 

No water quality testing wai bt,ing done ill tiodeidahi, a 
city with extremely high salinity level,, (too ilty to drink'). 
The lack of 0 & M wtsi obv ioui it the old wel1 field . The water 

Ityritimtl well ffi,,ld nlow being compl,ted slh.ould involve som, 14 

prodtetolil welli ald will pumpLto a remote elevited itorag, tank 
(5,500 I1) thtt will graitv y fed t Hitl town ittipply otl)I)roxi tlmately 

16 kilomteri awiy. KIletiival ptwer (ir te wt lli will originate 

frttl a gene tl tihe elevated si irage !tnk Ii llnelportabl'e !rnear 

li .ioverhead lpowie e1111 the ,it, hive !0l1t1)tiiii,ino all ati on 

tL met bil There ie ti,!iniJiodly powr Iii of 17Illui'o ofIv will t Uidtr4 


Llt, in . einerl(iir, which li I p ll,q ti d!iat riei f(or the oper­
"1
tili1ty of th iyitem ';Itmply itato di: TIlE .UI IE (MEN!'tO.UST 
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FUNCTION! It can do so only with excellent and continuous 0 & M.
 

The variety of Danish, German and Italian equipment in the system
 

is also a concern--particularly since the Contractor is a Korean
 

firm whose members speak little Arabic and there appears to be no
 
arrangement for start-up by the equipment suppliers. 
The potential
 

infiltration of salt-water into both the water and sewage lines
 

could be anticipated at a later time and will require monitoring.
 

There is at this time no monitoring capability in Hodeidah, a
 

situation which should be corrected.
 

The water project is estimated for completion in late May
 

or June, 1982, again indicating the urgency of the training issue.
 

Large numbers of water meters and water and sewage house connec­

tions will be required after plant start-up. It was observed that
 
a five-person crew could complete 10 to 12 sewage house connec­

tions each day and a twelve-person crew could complete approxi­

mately 25 water house connections each day. Approximately 13,000
 

water and sewage connections may need to be made immediately after
 

plant start-up. 

The sewage collection system utilized three pumping stations
 
that pump a distance of some 20 to 25 kilometers from the town to
 

seven lagoons, followed by chlorination and land disposal. Misuse
 

of the sewers and the manhole covers (each with approximately 12,
 
one-inch diameter holes) will allow sand and grit into the system,
 

causing anticipated stoppages. With approximately 5,220 manholes
 

in the system and tile discharge pipe from houses averaging 300 mm 
flowing into a 150 mm sewer, blockages are sure to occur. The 
current situation with unavailable sewer maintenance and cleaning 

equipment must e remedied and should be included as part of the 
0 & M Manual preparation. The laboratory monitoring of the sewage 

plant performanCe should b)e conducted which will necessitate new
 
laboratory equipment to Ie identified as part of tile 0 & M Manual. 
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The Hodeidah Branch will assume responsibility for a new
 
water and sewage system in June, 1982 (now 78% completed) for
 
which it has neither the personnel or the equipment. The cost of
 
the systems is anticipated to be approximately $75 MM--O & M
 

TRAINING MUST START NOW!
 

2.6 Ibb-Dhamar and Other New Branch Comments
 

Both Ibb and Dhamar were visited on trips to Taiz and
 
Hodeidah. 
These towns have water and sewerage projects that will
 
soon begin construction and be completed in 1985. 
 Many of the
 
problems mentioned for these two and the other seven new branches
 
as 
listed in Table 1 will reoccur unless adequate planning is
 
begun now regarding staffing and 0 & M requirements. Specific
 
comments are given in the Summary and Conclusions section in that
 

regard.
 



3. ON-GOING EDUCATIONAL AND TRAINING ACTIVITY
 

3.1 General Observations and Comment
 

With Yemen's population of six million inhabitants who are
 

predominantly scattered in many distant and remote locations, 
it
 

is not surprising that 
an acute shortage of technical skills
 

prevails. Since Yemen depends almost entirely on wells and ground
 

water supplies, it is also not surprising that NWSA experiences
 

0 & M difficulties regarding wells, pumps, and power equipment to
 

operate pumps.
 

NWSA has an excellent history of recruiting engineers for
 

water pumping, treatment and distribution. Whether the stigma
 

associated with wastewater treatment observed 
in other Islamic
 

countries will occur in Yemen is uncertain. With the new waste­

water plants at Taiz and Hodeidah will come the initial exposure
 

to this potential problem for Yemen. The past success of NWSA to
 
"contract," on the 
local market, engineers is a consideration that
 

led to the comment in the Conclusions section regarding elimination
 

of scholarships for undergraduates. 

Initial Technician training for pipefitters and mechanical­

electrical specialists at the Sana'a Vocational School (German 

School) and at the newly formed Eluctrical Training Center at 
Dhaban (Sana'a) appears very promising and will be reviewed in 
this section of the report. mittal efforts at on-the-job training 

(OJT) wit h Cont rac tors and Consultant.;, as welI as tit! attempts of 

"theoretical," non-pract cal oriented "advi.sors,' have been less 

than acceptablle. Other, mlore promi:sing progrim"s, both past and 

future, will be dIctait,(. 

The itia 1111pross;; folts III t hil study arc thiatgahed the 

Yemen pcooioi', as a wle-, are hllard-work i ng, al1rLt , vopvraILvIVe, 
friendly and ext rmely cajpal)1, oi worl I g with thlir hand - -a 

combinatin that should lend Li;elIf to xcel levt 0 & M tratInL8 

RI UCC0 I' 
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3.2 Comment on Past Training Efforts
 

A recent Contract for Training through U.S. AID (Project 028)
 

which was initiated in May of 1979 was 
to provide the basis for
 

NWSA's long- and short-term training in the 0 & M of water and
 
wastewater systems. Unfortunately, for reasons that adequately
are 


addressed in the WASH Report No. 22 of September, 1981, the much
 

desired and needed 0 & M Training simply has, to date, not occurred.
 

The establishment of Yemen counterparts to whatever "technical
 
advice" 
was given under this contract likewise did not occur.
 

Discussions with NWSA and its Branches indicated that the persons
 
who actually traveled 
to Yemen had, perhaps, excellent theoretical
 

knowledge but lacked the practical skills to do training that was
 

"hands-on," or that involved demonstrations followed by participa­

tion of the trainees to duplicate the task. The Sana'a Branch
 
Manager spoke of a power failure that was allowed to stop the
 

entire City water supply for 24 hours, while both the electrical
 

0 & M "advisor" and the Branch Engineer struggled with the proper
 

sequence of 
restarting the equipment. Upon return of an experi­
enced long-term NWSA electrical-mechanical specialist of the Branch,
 

the system was returned to normal operation within minutes. This
 

event does not 
speak well of either the advisor or the Branch and
 
indicates that PRACTICAL, EXPERIENCED, OPERATIONALLY ORIENTED
 

trainers must be secured for 0 & M Training in Yemen, rather than
 

Engineers or theoreticians! Comments by the Taiz Branch personnel
 

indicated a similar lack of ability by the "advisor" to perform
 

day-to-day maintenance tas;ks 
on water and sewage equipment. The
 

Hodeidah Branch indicated that the 
total time spent by the technical
 
advisors under the contract was negligible, as was the "training"
 

performed. For whatever reasons, Yemen is now faced with start-up
 

of three water systems and two wastewater systems without adequately
 
trained 0 & M specialists. There is, however, still time, but
 
immediate action must 
follow to meet the rapidly approaching
 

deadlines of early summer.
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3.3 Comments on Current Training Efforts
 

3.31 The Sana'a Vocational School (German School).--

The Sana'a Vocational School is often called the "German School"
 
because it is a cooperative effort between the Ministry of Educa­
tion, NWSA, the World Bank and the German Government, The School,
 
which was founded in September, 1979, graduated its first students
 
in June of 1981. Approximately $6 MM has been spent to establish
 
what appears to be 
an excellent training institution that in a
 
two-year period trains technicians in six areas of study, which
 
are: (1) Electricity, (2) Plumbing and Welding, (3) General
 

Mechanics, (4) Building Trades, (5) Carpentry and (6) Auto
 
Mechanics. There are 24 students in each of the six areas of
 
study, or 144 students in the first year and the 
same number in
 
the second year for a total of 288 
men (no women) in training.
 
There is an attrition rate of approximately 30% during the course
 
of study. The students attend classes from 8:00 A.M. to 2:00 P.M.
 
in the winter and from 7:30 A.M. to 
1:30 P.M. in the summer. The
 
students are also paid a stipend of 150 YR and 
are provided a hot
 
meal. There are seven instructors and a director. 
A combination
 
of expatriate instructors (Egyptian, etc.) 
and Yemen instructors
 
(who were trained in Germany) are paid $1,500 and $1,000, respec­
tively, per month. Twenty-four persons have been trained for NWSA
 
as pipefitters (16), electricians (4), vehicle maintenance man 
(1),
 
and surface explorers (3). Unfortunately, the first graduates
 
were placed with contractors on the Sana'a, Taiz and Hodeidah
 

projects to receive additional on-the-job training. 
Since none of 
the contractors' construction contracts provided for training, 
these men who can become the nucleus of NWSA's technician and 
operations staff are currently disgruntled because they spent two 
years in a difficult training program now only be allowedto to 
stand by and watch and not to actually perform. Several conclu­
sions can be reached about this school's success.-­
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First, a viable long-term permanent school can be estab­
lished for technical skills similar to the academic levels
 

required for water supply and wastewater treatment personnel.
 
This can be done by first establishing a center, then training the
 
counterpart "Trainer" and eventually preparing the Yemen counter­
part instructors to assume responsibility for the center. A
 
similar proposal is suggested for NWSA at Taiz and can be even
 
more successful than the "German" school for the urgency of the
 

need is far greater.
 

Second, the retraining or additional training of the first
 
(June 1981) 24 graduates of the German School is important because
 
their success and performance can stimulate or destroy the incen­
tive of others who may choose to follow in their footsteps.
 

Accordingly, a short-term, three-month "hands-on" (or OJT) course
 

in Jordan is recommended on how to operate pumps, meters, valves,
 

etc. for water and sewerage systems.
 

The continued cycling of 24 persons through this school is
 
an important part of the recruitment strategy for establishing a
 
long-term school at Taiz for NWSA. 
 The excellent curriculum which,
 

incidentally, was reviewed in detail during the visit 
(although 'ot
 
sufficient for handing over complicated pieces of equipment to the
 
graduates), is very acceptable for producing trainees who can then
 
specialize in electricity at the Electrical Training Center at
 
Dhban (Sana'a) (the French School) or 
in water systems 0 & M/ 
Sewage Systems 0 & M at NWSA's new school at Taiz. Details will
 
follow in the Training Section. The Training Aids, Materials,
 

Staff and Curricula for both the German and French Schools are 
considered to be excellent from the viewpoint of one who has 
served on numerous accreditation team visits for technical training 
schools throughout the United States and who served as President of 
an internationally known water and wastewater technical school for 

some eight years. 
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3.32 Electrical Training Center at Dhaban (Sana'a)
 
(French School).--An evaluation visit was made to the newly
 
completed Electrical Training Center at Dhaban in the outskirts of
 
Sana'a. The intent of this visit was 
to evaluate the applicability
 
of NWSA personnel attending this school which is a cooperative
 
effort between the Ministry of Education, the Ministry of Elec­
tricity, Water & Sewerage and the French Government. Since NWSA
 
is an important part of the High Commission for Water, which is
 
chaired by the Ministry of Electricity, Water & Sewerage (Figure 8),
 
it is entirely possible that NWSA can help the French School by
 
providing students and their fees 
on a cyclic schedule while the
 
French School provides NWSA with much needed electrical 0 & M
 
specialists. This school, which was 
started in September 1980,
 
consists of 80 buildings costing approximately $1.2 MM plus equip­
ment. 
 The school has a capacity of 110 students and now has
 
approximately 60 trainees or "participants," some of whom are
 
instructors. 
A six-month course of instruction begins in February
 
1982 and the school has agreed to provide four NWSA trainees with
 
instruction in Generator Maintenance, Basics of Elctrf.city,
 
Cables, Switches, Relays, etc. at 
a cost of approximately 1800 YR/
 
month ($400) which includes tuition, books, clothes, three meals
 
a day and incidentals. 
 NWSA must write a letter requesting the
 
participant positions and forif, some reason, additional training 
slots are available, NWSA should consider training as many as 10 
participants in the program. If the Chief of Training evaluates 
tile program as a success, then cyclic trlining of electrical 
specialists should occur in September and February of t.jjch yea r" for 
the foreseeable future. Graduates of this school, like tht. mechatln­
cal and pipefitter graduates of the German School, hould then 
obtain "top-off" or polishit.ig 11t the Talz Water and Svwage School 
of NWSA. Recruitment of the four trainiticc for Lhe Fitbrumry 1982 

http:polishit.ig
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course should be trainees showing aptitude and interest in
 

electrical training and who are also graduates of the German
 

School who have been detailed to the Contractors.
 

3.33 The University of Sana'a Engineering School.--


The integration of existing Yemen educational institutions into
 
the proposed long- and short-term 0 & M activity of NWSA was a
 
stated objective of this assignment. Likewise, an identified
 
manpower training need for meeting NWSA's self-sufficiency goal
 
lies in the 
area of undergraduate Engineers. The unsatisfactory
 

results of the efforts of U.S. AID, World Bank and others to fund
 
undergraduate Yemen engineering students is well documented.
 

Accordingly, the NWSA Chief of Training participated with Sana'a 
University officials in a meeting arranged and moderated by this 
Mission's effort. A cooperative agreement seemed to be reached 
that encourages NWSA support of Sana'a University's undergraduate 

Engineering school. In 1979, UNESCO performed feasibilitya 
study concerning the establishment of a Faculty of E'ngineering at 
Sana'a University. After concurrence of such a ieed, team ofa 
Yemen officials cons ist Ung of six (6) persons commissioned by the 
Prime Minister and functioning under the Ministry of Public Works 
visited various Engineering Universities in the Arabic Nations 
and recommended four departments : ICivil Engineering, IMechanical 
Engi-neering, lElectrical Ingineering and IStructural E.ngineering, 
with a top priority being Civil ElnginVerlng, The Ellnf1fh language 
was a l.) stoeleetcd alf. tl educat ionall del ivery mode. A curriculum 
Wals preiared by an Lgyptian tihn ivers.ity (Asyuit) and wat; completed 
Inl April, 1981 . Vairlou?; donori wer, contacted and the World Bank 

prl)pared ll) "Execut ivi.. tirmilry"' for the pro) ect which included a 
work pl 'eg cliasllroo'l), llho rator'y fliI4.d tra ining|nt ratin;g thi, 

for thi4 project . Land wals locate.d a;t the Un ivrsity for the 
iuildil y" 1 teve al $ MM (6) were allocat ed by tlte World11ankand 
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for the Civil Engineering Project. After solicitation of prequali­

fications and the establishment of a short list, the firm of
 

Heinle Wischel (German) is now completing the design of the facility.
 

The building should start in January 1983 with an anticipated
 

completion date of June, 1984, according to school officials.
 

Students will formally enroll, however, in September, 1982, in
 
basic sciences related to Civil Engineering and will be third and
 

fourth year Engineering students when the new building is occupied
 

in 1984. The initial enrollment is expected to be 120 to 150
 

students, according to school officials (listed in Appendix C).
 

It is at this point that NWSA should carefully screen and recruit
 

future employees. The total cost for development of the five­

year Enginecring program of the University is estimated at 
$38 MM.
 

The World Bank is also providing scholarships for the
 
Engineering faculty members who have 
 been enrolled in Ph.D. programs 
in the U.S., Great Britain and France since 1979. The first 
graduate is expected in Sana'a later this year (1982) with speciali­
zation in Civil Engineering. Before 1984, two others currently 
studying Electrical Engineering and Electronics should return as 
faculty members with Ph.D. degrees. A total of ten scholarships 
has been funded for faculty members with seven additional partici­

pants scheduled to begin study in September 1982. The first Yemen 
Engineers should graduate In June 19b6 in what appears to be a 
carefully planned and coordinated effort. NWSA is now aware of 
this planned acLivity and has i)ledged its assistance to a mutually 
benefician coope rat ion with Lilt newIFacu ty of Engineering. US. 
AID, the World Batnk and other- "donors" are, accordingly, encouraged 

to carefully review their funding, of costLX unde rgraduate support 
and to redirect funds correspondingly to () & M needs. 
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3.34 On-the-Job Training of Technicians.--Of the
 
twenty-four graduates of the Sana'a Vocational School in June of
 

1981, eighteen were detailed to the construction firms in Taiz,
 

Hodeidah and Sana'a. The idea was 
to provide technical education
 
on-site for these recent graduates, in their home locations and
 
with equipment and plants that they had helped build. 
 It was a
 

fine idea; however, it did not work as planned for several reasons.
 

First, the contractors had no provision in their contracts for
 
training and their obligation was and is to finish their jobs on 
schedule. The training that was to occur, accordingly, did not 
and the recent graduates in Sana'a, Taiz and Hodeidah were relegated
 

to watching. Some benefit occurred, no doubt, by this period of
 

observation, but a fine opportunity has been missed to provide
 

excellent, meaningful training. In interviews conducted by the 
Training Chief of NWSA with 12 or so trainees at Sana'a, raiz and 
Hodeidah (and observed by this Consultant), vocal dissatisfaction
 
was expressed about the lack of actual training.
 

Future contractors should be required to accommodate 
trainees and training, but the responsibility of assuring training 
effectiveness must rest with the NWSA Training Chief and the Branch 
Training Officers. Important lessons can be learned by the initial 
contractor-trainee interface for future training success. 

The selection of nine of the recent graduates for further 
training on-the-jo) in Jordan and the selection of four of them 
for entrance into the Elect rical School (French School) at Sana'a 

is encouraged. 

3.35 On-the -oh Tnl of l-ngEn cers . - -. nglers 
from NWSA have been det ai led to the liree engnerInig H rms 

involvd In the Ta liz, Sana 'a and Ihld hlah r"o, et . hr some cases 

the I'lgl.eclr W.aIs re 1egItAed to "watchIig" wl le In ot her ea es 

Engineers apljea red to he uL Ilzed, predomfivintly ast drafttimen. 
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The WASH Report indicated and the visits confirmed that engineering
 

expertise in the Engineering staff detailed to the firms had not
 
developed to the desired proficiencies. Again, the Engineering
 

contracts do not specifically require training and there has been
 
little follow-up on the part of the NWSA training effort to correct
 

this situation.
 

If Yemen Engineers are not trained and assisted in becoming
 

self-sufficient in all areas of Design and Construction, the
 

continuous use of expensive expatriate firms will continue. It is
 

highly recommended that as part of future Engineering Contracts,
 

a strictly enforced requirement be that Yemen Engineers do engineer­

ing work and really be trained as counterparts.
 

3.36 Recent 0 & Manaement Course - Six-Week U.S. 
Prgram.--Discussions with U.S. All) Washington (both the Near East 
Bureau and tile Office of International Training), U.S. AID Mission 
personnel in Yemen, NWSA Headquarters, and the three NWSA Branches 

indicated that a recent six-week training course in Wastewater 

Oprations, Maintenance and Management conducted in tle ntifted 

States was one of tile best 0 & M actliviLtits over experienced by 
NWSA personnel, Participation by NWSA' s Director general and 
Technical Ma1nagege, the IBranch the Taz BranchTa fz Gblhe f , Technical. 
Manager and the Sana'a Pro jec t Off icer was excell11 nt. Actual 0 & M 
activity, in-i)laLt study and at tndt itce at the lt-nternatlonal Water 
Pollutlon Cont.t'l tFdetlon's Anntual Conreilvnct' highli ght e-d the 
work (the pait ic 1pants asi eeam*hoeVS11 mti.ti of the WV'CF). One 

partic ipailL wal quott'd as saying", ''This p'ogra was to IeI,the 

equclvalilt (l gettI ng a Mattt l dege'' The tev1t Opmlit of NWSA 

jlersiontl' I with fi ntetrlat i onal actlvitiesi of tlift; typo iIIitur' 

highly r''c '111-44d-d. Tb r,', NW.'A pcrsonoel area attLend iig a r ifillla r 

Wtl t ewiatcl Optrat ionti, Ma tilt anc, and ManiigemiL e utie iii 
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February/March, 1982 and it is recommended that 
five participants
 

enroll in the Water Utility Operations, Maintenance and Management
 

course 
in May/June, 1982 (in conjunction with the international
 

American Water Works Association Annual Meeting). It is further
 

recommended that five participants attend the Wastewater Operations,
 

Maintenance and Management course in September/October, 1982 (in
 
conjunction with the international Water Pollution Control Federa­

tion's Annual Conference. The future organization of a water supply
 
and a wastewater treatment professional society is also encouraged.
 



4.1 

4. A NATIONAL O & M TRAINING PLAN FOR YEMEN 

General Comment On A National Goal and Recruitment
 

A National Training Plan for Yemen, if correctly prepared,
 

should initiate actions that will solve both the 
immediate and
 

long-range manpower development needs for the water and sewerage
 

sectors. To prepare such a document 
implies that certain manpower
 

baseline data is available and that forecasts of future needs are
 

accurate. Unfortunately, detailed manpower data, both current and
 

projected, are sketchy. The new "Five Year Plan" now in draft
 

status, visits and surveys of Branch and Headquarters NWSA data,
 

and personal interviews are tile basis for the following plan.
 

The assistance of the Director General, 
tile Chief of Training, the
 

Technical Manager, tile Chief of the Statistics Department and each
 

of the three Branch Chiefs was instrumental in proposing this plan. 

First to be evaluated was the immediate need for qualified 

0 & M specialists to operate and maintain tile three water and two 

sewage systems coming on-line this summer. There is clearly a need 

for operators and technicians knowledgeable in: 

.>'Water Treatment , Product ion, Transport , Storage 
and Sales; 

>'Wastewater Collection, Transport, Treatment and 
Ultimate Disposal; 

.>Laboratory Monitoring, including, Process Control, 
Effluent Quality and Public lcalth; 

',Etectrical Power GeneratIon, 'l'ransmi ss ion and Use; 

>>Pumps, Mechanical Elqulpment and Pumping Stations; 
and 

'MainteInance of Auto oil)1.1 es and Iheavy EIqutIIttIl . 
,Although the exact niumbt' r of tmtic h p(1Is not entirely known , on 

thing is certaInl--develomenti of iL tsoprat lhus staff ranktn Lhe 

top L)!!yL)rLU and lhould I)c Coll1; dtred accordfilgly. 

41 
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After agreement upon this top priority need, several ideas
 
seemed worthwhile in the plan's development and are as follows:
 

(1) NWSA should be self-sufficient regarding
 

0 & M personnel as quickly as is feasible;
 

(2) The use of existing institutions in Yemen
 

for this training should occur cooperatively when
 

possible;
 

(3) The "institutionalizing" of manpower develop­

ment and training should evolve by formation and
 

strengthening of NWSA's training components, both at
 

NWSA Headquarters and in each Branch. In as short a
 

time period as is feasible, the Yemen manpower develop­

ment group will function in an independent fashion;
 

(4) To seek a long-term solution to the 0 & M
 

issue by assisting NWSA's development of permanent
 

training activities and facilities;
 

(5) The training objective should be a realistic
 

and workable training plan that produces skilled 0 & M
 

operators and technicians and not just paper goals; and
 

(6) To do so at the lowest possible cost to NWSA 
and the donors to various projects!
 

Accordingly, the established plan appears to accomplish these
 

goals.
 

If the ultimate quality and quantity of both drinking
 

water and wastewater are considered to be the prime objective of 
designing, constructing and maintaining systems, then the long­

term training plan should make NWSA first and foremost a self­
sufficient organization capal)le of project ing its future needs. 

In order to achicve this objective, the strentlhening of the 
Statistica l P[anning I)epartment is encouraged. The details of 

this effort toward self-sufficiency are pr:ovided in the prioritized 

list of action. 
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The recruitment of technicians and operators has been
 

carefully considered in the Training Plan and should not represent
 

an undue hardship for the Training Department. Recruitment from
 

those Yemen employees who provided support to the Contractors
 

could be a first option. Also, the highly successful recruitment
 

of Engineers and Managers should be an area of pride in NWSA's
 

review of its last five-year plan. This trend and new considera­

tions, as presented, should ease the minds of those who view
 

recruitment as a difficult task. A last item concerning NWSA
 

recruitment is that of using only persons who can read and write,
 

for obvious reasons.
 

4.2 0 & M Training for the Existing Branches
 

The desperate need for all three branches to obtain technical
 
manpower is very clear. The subject areas previously listed are
 

also relatively clear. The exact number of persons by specific
 

job classification is, however, not so clear. The specific 0 & M
 
equipment to be used by those persons has not been identified, 
nor the chemical testing, lubrication schedules, spare parts inven­
tory or numerous other cleaning and maintenance equipment and 
activities--all important considerations in the preparation of a 
Preventive Maintenance and Management Program for a water or 

sewage system!
 

'The first need, therefore, for each Branch is to help 
prepare a detailed "Operations and Maintenance Training Manual" 
that details these and other factors in operating each facility. 

These documents mtinI, not be merely a cut and paste project of 

manfacturers' litera.'ItlleC as iAS so often dofn( by COlLI.'iCt5OrS and 

consultants, but rather, should reflect a ireallst c ope-atlonal. 

guide for each plant. 

The detai led, prl'orit ized 1ll: as 1)r,senld will. clarify 
the typ e of t.hlh'1-crtilIlment.t, t .traitie ,', r poLe iit al ftnd ing 

HOUrceni and ntmh(-'1 of porsons to he Lra hued. Sa11110a1, TaI lz and 
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Hodeidah will require water systems operators and laboratory,
 

electrical, mechanical and automotive technicians while only Taiz
 

and Hodeidah will need immediate wastewater operators with Sana'a,
 

Ibb, Dhamar and Hajja soon to follow.
 

The proposed NWSA Operations and Maintenance Training
 

Center at Taiz can and will contribute to the long-term success
 

of all 12 proposed Branches. With a wonderful existing facility
 

that is fully equipped with a water system (including reverse
 

osmosis), a wastewater system, various workshops including electrical
 

and many of the same technical skill areas previously discussed,
 

dining facilities, recreational facilities, housing for approxi­

mately 550 persons, offices, training shops, and a ready-made
 

arrangement for a National NWSA Operations and Maintenancc School. 

To let this facility slip from its current level of excellence
 

would be a mistake. A huge expenditure of funds has been made to 

establish this camp and its equipment and it should become NWSA's 

O & M Training show place. Figure 9 is a drawing of the Ilanab 

Stevin Pipeline Camp and Table 8 provides a partial list of avail­

able training equipment. The Project Director, Mr. W. Sutton, has 

agreed to prepare a list of equipment that will be returned to 

NWSA. Obtaining this list and a close supervision of the camp 

site equipment are encouraged. 

NWSA will need training in 0 & M for many years into the 

future, perhaps fort.vvir. Now is the time to establish such a 

school, when potent Ia1 fulnding s ms 1.i kely. 

4. 3 0 & M Traliiing for NWSA AlhvaI idpart:rs 

Al thotugh I I.., envisioned that most of the 0 & I rospons i­

biiity for th, wa,.(Sr ,i:il sewag syst ,ms; will r:st withI Ille Brancheis, 

certa in commets ;eem appirf) rflatv, for HI, eimaaem111 iient tof 

the NWSA lIeadquaiteris. It' NWSA Isa to boc- I , 1iI IIet hi 

the next, five y(,;i ;s j , I vl-Iig D Cot'.r aiiagemevnt,l),, Ign , istc.t in 

and 0 & M, then a concerted (eIffort slil he 11e ma1de to0 l)VI)V Ild 
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TABLE 8.--Partial List of Hanab-Stevin Pipeline Camp Equipment
 

Equipment 	 Number
 

a) Trucks and tippers 37
 
b) Lowloader 
 1
 
c) 375 Kva generator (for camp) 3
 
d) Pick-ups, landrovers and cars 
 64
 
e) Excavators and trenchers 
 17
 
f) Bulldozers (D8) 
 3
 
g) Mobile cranes 
 2
 
h) Stone crushing plant 
 i
 
J) Welding plants 
 8 
k) Wheeled shovels 
 3
 
1) Concrete batching plant 
 1 
m) Tractor 
 2
 
n) Grader 
 I
 
o) Road Roller 1 
p) Air compressor 
 11
 
q) Generator 30 - 162 4 
r) Generator small 
 13
 
s) Dumpers 1m3 
 10 
t) Pump 2 - 6" 11 
u) Fork lift truck 
 2
 
v) Transport mixer 3 
w) Tracked shovels 
 2
 
x) Tracked crane 
 1 
y) Compactors 
 14
 
z) Sheepfoot roller 
 2
 
aa) Lighting set 
 2
 

NOTE: 	 i) was not included in the list, as presented
 
to the author of this report.
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advanced (M.S.) degrees in Structural, Mechanical, Electrical,
 

Environmental-Civil Works and Construction Management Engineering.
 

Such 	programs should require no more than 18 months to two years
 

and could be supported by the World Bank, the Abu Dhabi Fund,
 

Saudi Funds, the Kuwait Funds and U.S. AID Funds. The continued
 

support of undergraduate students by both the World Bank and
 

U.S. 	AID does not appear cost-effective.
 

The support of Financial Management for construction grant
 
activities is recommended under the short-term activity (six month);
 

and the Headquarters Technical Manager, the Director General, and
 

the Branch Financial Managers are suggested participants. Investi­

gations will need to be made to find a suitable place for such an
 

activity. In the interim, participation is suggested by key Head­

quarters and Branch Management officials in the "Water Utility
 

Management for 0 & M" (May/June, 1982) and the "Wastewater Manage­

ment, Operations and Maintenance" (September/October, 1982) courses.
 

The Billing (computer) Program, Accountant Training, Cost
 
Accounting, Purchasing and Filing Personnel, although not directly
 

related to 0 & M, will require training which might be best
 

accomplished through specialty seminars of a regional nature,
 

sponsored by WHO or The World Bank and held at 
NWSA Headquarters
 

or at the proposed Taiz school.
 

4.4 	 A Prioritized List for Implementation of the NWSA
 

National Training Plan
 

Of primary importance in implementing a National Training
 

Plan is concurrence by appropriate agencies and donors involved
 

that such a training plan is needed. The Plan was prepared with
 

input from NWSA, 
U.S. AID and the World Bank after a consensus
 

was reached regarding priorities. The following points reiterate
 

these conclusions:
 

(I) Two types of actions are needed--short-term
 
and long-term;
 



48.
 

(2) NWSA desperately needs Operation and Mainten­
ance personnel at Taiz, Hodeidah, Sana'a and Ibb/Dhamar
 
for the plants to run;
 

(3) There are no existing solutions on the horizon
 
to solve the problem; and 

(4) Immediate (January/February) action must be
 
initiated to meet the start-up deadlines!
 

A Proposed Short-Term Course of Action:
 

1. Initiate a contract for using all available funds for
 

immediate 0 & M Training, internal and external, with advisors in­

country--suggest Layton and Associates International, Inc., 
as the
 

Yemen Manpower Specialists.
 

2. Establish NWSA policy at National level for developing
 

0 & M Training and Yemen Trainers. Accordingly, form a Training
 

and Manpower Development Branch with one Chief and four Assistant
 

Trainers, one each for Taiz, llodeidah, Sana'a and Ibb/Dhamar. 

These people will supervise 0 & M through training, operate the 

Projects when needed, write job descriptions. EMPHASIS: Make 

NWSA self-sufficient in training in two years. 

3. Prepare three people (one each from Taiz, Sana'a and 
Hodeidah) for six-week "Wastewater Operations, Maintenance and
 
Management" course in the U.S. February 8 - March 19, 1982. 

EMPHASIS: 0 & M for raiz, Sana'a and Hlodeidah. 

4. Initiate 0 & M Maniuals to be used for t raining for 
Taiz, Sana'a and 11odcidah in March, 1982. Suggest arch/April/ 

May/June for drafts; drafts plantfirst final (after start-up/ 

running); and finished form December, 1982, to be used as an 0 & M 

guide for the lrainlug document. Include n,tafflng guide.-;, Job 

descriptions, Job tasks, 0 & M schedules, and equipment 1 fits 

for proper 0 & M--:standardize when puostilhle. 

lj1|t' ilees Jordan 0 in 

pumps and mechanicl equipment ma intenance in March/April/'May, 1982-­

5. Son111 tral to for & M tralning 
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three each from Sana'a, Taiz, and Hodeidah, after initial evalua­
tion visit by the Training Branch Chief.
 

6. Provide "Train the Trainer" program for Training
 
Branch Chief and four Branch Assistants March 15 - June 15, 1982
 
(three months) in: ||low to plan 0 & M Training; IHow to execute
 
0 & M Training; |flow to select appropriate 0 & M Trainees; IHow
 
to evaluate 0 & M Training; and Iflow to prepare select 0 & M
 

Training Materials for Yemen.
 

7. Initiate training at the Sana'a Electrical Training
 
Center (French School) at Dhban for electrical specialists in
 
power generation and transmission. The detailed schedules 
are
 

planned to begin in February, 1982.
 

8. Send five Engineers/Managers to a program for "Water 
Utility Management for 0 & M" in May/June/July, 1982. Attend 
AWWA meeting in May; select a six-week program for three Branch 
and two Ifeadquarters persons to review management and financial 
aspects of Water Utility Management. The three-month program 

should conclude prior to September, 1982. 

9. Initiate a one-year Training Course at Taiz at the 
current facilities used by the Hanab-Stevin Pipeline Construction 
site. Begin instMction June 15 for basic course in water and 
sewage 0 & M (two months), extend 18 months to make NWSA self­
sufficient in training; use "Trainers" as counterparts with 
complete transfr in 18 months ; World Bank Support $500,000 for 
equLpment, etc. Sub vect areas: 

(1) 	 Water plant 0 & M and DistributLion/Meters 
Hue-0 Conne,ctions, breaks, cross connect ions. 

(2) 	 WIasitewaiir Pliant 0 & M| and Collection System; 
1ouste conlect tons, stoppage. 

(3) 	 Electrical 'Mechanlical-Power Gcneration with 
hiut rtlimoiu t ton, 

(4) Pumpts and Lift Stiaion . 
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(5) Laboratory Procedures and Analyses--Sana'a,
 
Taiz, Hodeidah;
 
Water quality monitoring, drinking water,
 
sewage, plant performance, 0 & M perform­
ance, public health. 

(6) NWSA Automobile and Heavy Equipment 0 & M.
 

CONCEPT: Rotate classroom (formal) with field training at
 

each branch; stress practical hands-on learning-by-doing
 

concept, not theory.
 

Suggest that one Sana'a Branch official of NWSA begin
 

inventory and accountability of all camp equipment, etc.
 

10. September 15 through November 1, 1982, five persons
 

participate in six-week "Wastewater Utility 0 & M, Management"
 

course--emphasis management and financial accountability.
 

11. Long-term, six-month Financial Management training
 

for NWSA Headquarters and Branch Administrators, Managers (approxi­

mately five people).
 

12. Continue technical courses at the Sudan Wad El Maghboul
 

Institute (Arab Fund), eight persons/year--well drilling and
 

surveying.
 

13. Appoint a Public Relations Officer for NWSA; suitable
 

training should be given a top priority enabling this Officer to
 

handle complaints and free top management from such problem situa­

tions.
 

Long-Term Goals:
 

1. Make NWSA self-sufficient in the areas of Design, 

Construction Management, Operations and Maintenance Training, and 

Statistical. Forecasting. Coal: 5 years. 

2. Provide Master's Degree work for NWSA Engineers: 

-- Structural (5) - one each year for five years; 
-- Mechanical (5) - one each year for five years; 
-- Electrical (5) - one each year for five years; 
-Environmental-

Civil ( ) - one each year for five years; 
-- Construct ion 

Management(3)-one each year for three years, 
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and form separate departments for each area of Engineering, both
 

in NWSA Headquarters and in each Branch.
 

3. Restructure World Bank and other donor support for
 

scholarships for undergraduates (five years). NWSA should:
 
(1) offer support for undergraduates (minimum) and insist that
 
funds formerly spent for undergraduates be used to strengthen
 

other areas, particularly 0 & M; (2) recruit B.S. candidates from
 

the local market; and (3) support "hands-on" 0 & M training.
 

4. Encourage the Kuwait support of M.S. and Ph.D. teachers
 

in Civil Engineering at Sana'a University and then NWSA recruit its
 

Engineers from Sana'a University in the future, when possible.
 

5. In 1983, provide a Master's Degree for the Chief of
 
the Training department in the areas of training, manpower develop­

ment and recruitment to allow self-sufficiency in the execution of
 

manpower growth and evaluation.
 

6. 	Continue the participation of all activities at:
 

IThe Sana'a Vocational Technical School (German
 
School);
 
IThe Electrical Training School at Dhban (French
 
School);
 

IThe University of Sana'a, College of Engineering;
 

IThe Well Drillers Institute in the Sudan;
 
IVarious scholarships provided by donors for both
 
0 & M Technical training and advanced M.S. and 
Ph.D. students; 

IThe new Taiz 0 & M Mechanical Training Center; and 
IThe new Sana'a Laboratory Training Center. 

FINAL REMARK: 
The immediate need for proper 0 & M of the TaLz, llodeidah 

and Sana'a systems necessitates the implementation of training at 

the earliest possible time. 



4.51 A National Short-Term 0 & M Training 
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4.52 The Yemen National 0 & M Plan (Chronological Listing) 

Date Activity Description Est. Cost 
US $ 

Funding 
Source 

JAN 82 Complete NWSA Training Plan 
Initiate Funding Contract for 
Plan 

Formulate NWSA Long-Term Plan 

USAID 
USAID 

USAID 

FEB 82 Recruit and Send Nine Tech­
nicians to Jordan 

Three NWSA Participants to 
"Wastewater 0 & M," U.S. 

Enroll Four Electrical 
Specialists in French School 

Sudan Well Drillers School -
Seven Trainees 

36,000+ 

10,000 

140,000 

NWSA 

USAID 

USAID 

ARAB FUND 

MAR 82 (NWSA and CPO Participant 
Conference - Adopt Yemen 
Training Plan; Invite 
Donors and WHO) 

Prepare o & M Training Manuals 
for: 
Taiz Water and Sewage 
1odeidah Water and Sewage 
Sana'a Water 

100,000 
70,000 
40,000 

USAID 
USAID 
USAID 

APR 82 Traiti the Trainer 
Five People 

Course -
65,000 USAID 

MAY 82 Water Utility Management 
Course U.S. - Five People 

Order 0 & M Equipment for 
Three Locations: 

Ta iz 
liode idah 
Sana'a 

44,000 

200,000 
100,000 
100,000 

USAID 

JUN 82 Initiate Talz School - Two 
Specialists for training 
at Taiz 
- Training Specialist & 
Equ ipiment Sana ' a 
- Training Spc etalist & 
Equipment lldte idah 
- Specialists & Misc. 
Equipment, Taiz School 

400,000 

250,000 

200,000 

100,000 

USAID 

USA ID 

USA ID 

USAID 

Cont inuzed -­
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4.52 CONTINUED 

Date Activity Description Est. Cost 
US $ 

Funding 
Source 

JUL 82 Master's Degree - Struc. Eng. 
Al-Aroosi 

Master's Degree - Const. Mgt. 
M. Razzak 

Order Taiz School New Equip., 
Curricula, Goods, etc. 

Provide Student Support, 
Utilities, Food, etc., Taiz 
School 

+ 
43,000 

+ 
43,000 

500,000 

300,000 

USAID 

USAID 

AUG 82 Enroll Four Electrical 
Specialists - French School 10,000 USAID 

SEPT-
OCr 82 "Wastewater 0 & M, Management 

Course" US - Five People 50,000 USAID 

MAY 83 "Water Utility & Public Health 
Monitoring Course" - five 
People, US 50,000 USAID 

OCT 83 "Wastewater 0 & M, Management 

Course" US - Five People 50,000 USAID 

TOTAL USAID - $1,389,000 

+Previously funded 



5. CONCLUSIONS AND SUMMARY
 

The following conclusions will summarize the overview of
 

this assignment, which was to assist NWSA in the development of a
 

short-term and long-term Training Plan. The thrust of this plan
 

was to have an energetic, yet achievable approach to solving the
 

URGENT vocational training needs of NWSA, Yemen. 
The prepared plan
 

has been tentatively reviewed by a World Bank official who was 
in
 

Yemen during the Report review and his remarks were highly
 

complimentary. NWSA officials were 
also pleased with this approach
 

and they hope 
to submit this document for review by all appropriate
 

donors in attendance at the scheduled Donors' Conference in March
 

1982. The Deputy Minister of the Central Planning Office requested
 

that the author attend that Conference, indicating his faith in the
 

plan and NWSA's intent to proceed immediately with its implementa­

tion.
 

This National 0 & M Training Plan will not be easy to
 

execute, but it is achievable provided that the very rigid time
 

tables are followed. There is no time for a single month's delay
 

in the implementationi If various organizations do not act with 

certainty in solving NWSA's 0 & M problems, the potential damage 

and destruction of new equipment and new facilities could be 

catastrophic ' 

It is, unfortunate that NWSA finds itself in such a position 
but it is not too late to correct all of the errors of the past 

and have great; successes in thie fNt UrC The time-honored adage 

of "No action TS an act ion" will crtainly be true if further 

delay of a NatiLonal 0 & M Training Pla, continuet and "no action" 

could produce millions of $ of wasited investment -- ACT NOW . 

55
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APPENDIX A
 

DOCUMENTS REVIEWED
 

1. "Taiz Water Supply and Sewerage Project"; status of Design,
 
Construction, Supply and Certification as of October 31,
 
1981 - Final Report, Hazen & Sawyer.
 

2. 	Project Assistance Paper: "Yemen--Taiz Water and Sewerage
 
Construction Project" as amended. U.S. AID, March 18, 1981.
 

3. 	Contract between NWSA and TMSI for Public Utility Technical
 
and Managerial Services - YAR, May 1979.
 

4. 	Project Assistance Paper: 'Yemen: Water Supply Systems
 
Management." U.S. AID, February 23, 1977.
 

5. NWSA Manpower Plan - 1976-1981. Dated April 7, 1977.
 

6. NWSA "Draft" Manpower Plan, 1981-84.
 

7. 	NWSA Training Program Evaluation Report (covers period 1979-81).
 
June 17, 1981.
 

8. 	Evaluation of Yemen Water Supply Systems Management Project.
 
WASH Field Report No. 22, September, 1981.
 

9. 	A Proposed Action Plan for a National Training Program in the
 
Water Sector for the lashemite Kingdom of Jordan.
 
WASH Draft Report, November 17, 1981.
 

10. 	 Executive Summary: Tariff Study for Taiz Water and Sewerage
 
Authority, Yemen Arab Republic, for U.S. AID.
 
Hfaskins & Sells, December, 1977.
 

11. 	 Taiz Tariff Study and Financial Plan for NWSA. 
DeLoitte, Haskins & SeLls, July, 1979. 

12. Taiz Water Supply and Sewerage Project, Revised Bill of 
Quantities for Contracts A, B and C. 
July, 1980 (Revised September, 1980). 

13. 	 Sana'a Sewerage and Sewage Treatinent - Final Design, 
loward liumplhreys and Sons , Jul. y, 1976. 

14. Sana'a Sewerage and Sewage Treat melt Project Reports Stage 2, 
Appendices and Addendum, Stage 2.
 
[loward Ilumphreys and Sons, April, 1981.
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15. Sana'a Water Supply System, Construction Completion Report;
 
Vol. 1, Main Report.
 
Dar Al Handasah Consultants, December, 1980.
 

16. 	 Taiz Water Supply and Sewerage Project - Monthly Progress
 
Reports, 1981.
 

17. 	 Report, John F. Kennedy Water System, Taiz, Yemen.
 
Camp Dresser & McKee International, Inc., 1971.
 

18. Area Handbook for North Yemen.
 
U. S. Government Printing Office, 1977.
 

19. Report to U.S. Department of State AID: Feasibility Study
 
of Water Supply and Sewerage Facilities for Taiz, YAR.
 
James M. Montgomery, Consulting Engineers, Inc., (undated).
 

20. 	 Quarterly Reports - TMSI to Director-General, NWSA.
 
Period from July 1, 1979 through March 31, 1981.
 

21. 	 Twenty-three Monthly Reports - TMSI to Director-General, NWSA,
 
period from July 1, 1979, through May 31, 1981.
 

22. 	 Special Report No. 13/14 - SMSI to NWSA: Water System
 
Operation and Maintenance Guideline Manual, March, 1981.
 

23. 	 Hodeidah Water Supply and Sewerage Projects; Final Design and
 
Supervision of Construction.
 
F. H. Kocks, KG Consulting Engineers, Germany.
 

24. 	 Financial Plan for NWSA, prepared for U.S. AID.
 
Haskins & Sells, February, 1979.
 

25. 	 NWSA "5 Year Plan for 1981-86" - Draft. 
January 20, 1982. 

26. Sana'a Water Supply Project Report.
 
[toward liumphreys and Sons, October, 1977. 

27. 	 Dhamar and Ibb Water and Sewerage Projects, Preliminary Design 
Report. Dorsch Consult for NWSA, 1981. 
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APPENDIX B 

YEMEN ITINERARY FOR DR. RONALD 
January 11-24 Inclusive 

LAYTON 

DAY DATE ACTIVITY LOCAT ION 

1 (M) Jan. 11 Arrive USAID Mission 
reference. 

- Review terms of Sana'a 

Meet NWSA Personnel - Scoping session 

2 (Tu) Jan. 12 8:00 Kasper Bom - Stanley Consultants, 
reference Taiz Project. 

9:00 Meet NWSA Training Director - set 
Layton itinerary. 

11:30 Tour part of Sana'a System - Engineer 
Al Aroosi. 

Sana'a 

Sana'a 

Sana'a 

3 (W) Jan. 13 8:00 HHM Consultants - David Laird 
(Manpower estimates obtained). 

9:30 Discussed 5-Year Plan with Central 
Planning Organization; met Deputy 
Minister. 

11:00 Tour Sana'a Water Project. 

Sana'a 

Sana'a 

Sana'a 

4 (Th) Jan. 14 9:0') Layton picked up by 
10:00 Visit German School. 
11:30 Visit Sana'a Branch 

data). 

Yasin at Sheba. 

(Obtain Manpower 

Sana'a 
Sana'a 
Sana'a 

5 (F) Jan. 15 Review available data, Taiz; draft Sana'a 
Training Needs/Plan, including NWSA Head­
quarters. Travel with Eng. Al Aroosi and 
Chief of Meter Installations, Sana'a. 

Sana'a 

6 (S) Jan. 16 7:30 Travel by car from Sana'a to 
with USAID/NWSA officials. 

1:00 Meet with SCI 
Tour in-town water,/wastewater 
facilities (collect Manpower 
est imates). 

Accommodat ions at Marib Hotel. 

Taiz Taiz 

7 (Su) Jan. 17 7:00 Tour complete Tai v Project 
1i:00 Meet with Abdutl-Azz find Razzak, 

Ta-iZ Branch (c)llct Mlpower 
,stLIma tes ), 

Accommodations 11t Mar1b llotol. 

Taiz 
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Dr. Layton's itinerary--continued.
 

DAY DATE ACTIVITY 

8 (M) Jan. 18 8:00 Complete discussion with Taiz 
Branch. 

12:00 Leave Taiz for Hodeidah by car. 
Courtesy visit with GITEC, time 
permitting. 

Accommodations at Ambassador Hotel. 


9 (Tu) Jan. 19 8:00 Meet with GITEC. 

Tour water and wastewater facilities,
 
meet with Contractor, Sam Whan
 
(collect Manpower data).
 
Meet with six "trainees" detailed to
 
Contractor.
 

10 (W) Jan. 20 8:00 Meet with Hamoud Hamran, Hodeidah 

Branch.
 

11:00 Leave Hodeidah for Sana'a by car.
 

11 (Th) Jan. 21 9:00 Meet with Mohammed N. Ghaleb, Abdul 

Nadji, Mohammed Nooman, U.S. AID and
 
Steve Serdehaly, World Bank, on
 
Findings.
 
Tour Electrical Training Center, Dhaban.
 
Luncheon with U.S. AID, NWSA, World 
BLnk; expanded discussion on Findings.
 

12 (F) Jan. 22 	 Revise data, complete preliminary "Executive 

Summary".
 
Meet with Training Chief. 
Dinner with Director General and World Bank
 
Representative.
 

13 (S) Jan. 23 	 USAID/NWSA meeting regarding proposed 

training activity. 
Afternoon meeting with NWSA and World Bank.
 
Visit Sana'a University, Ambassador Toyem.
 

14 (Su) Jan. 24 	 Revised draft Executive Summary with USAID/ 

NWSA concurrence; formally transmitted to
 
NWSA and USAID.
 
PM- attend going-away reception for Dr. Layton
 
most NWSA officials, appropriate USAID
 
officials, the Ambassador and his wife in
 
attendance.
 

LOCATION
 

Taiz
 

Hodeidah
 

Hodeidah
 

Hodeidah
 

Sana'a
 

Sana'a
 

Sana'a
 

Sana'a
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Dr. Layton's itinerary--continued. 


DAY DATE ACTIVITY 
 LOCAT ION
 

Late night - prepared a brief (8 or 9 Sana'a 
page) proposed "work plan" for the 0 & M 
Training 	Plan for transmittal to USAID/ 
Yemen Mission before leaving Yemen.
 

15 (M) Jan. 25 	 Left hotel 7:30 A.M., travel to Cairo
 
on Yemen Air Flight 514, overnight.
 

16 	 Cairo--London--New York--Washington, D.C.
 

Feb. 1 	 Delivered Mission mail to AID, Washington, Wash.D.C.
 
D.C.
 
Reviewed Draft Report and Executive
 
Summary with USAID. 
Traveled 	Washington--Joplin--Neosho.
 

Feb. 19 	 Final Report transmitted to AID, Washington,
 
in English, Arabic to follow.
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APPENDIX C
 

OFFICIALS INTERVIEWED
 

National Water & Sewerage Authority, YAR
 

Mohammed Ali Al-Fusail
 
Director-General
 

Mohammed A. Abu-Taleb
 
Assistant Director-General and Executive Director
 

Hussein Al-Ansi 
Acting Administrative Manager
 

Abdul Rahman S. Nadji
 
Technical Manager
 

Yasin Abdul Ismail
 
Head, Training Department
 

Abbas Al-Mutawakil
 
Sana'a Branch Manager
 

Yahia Al-Kibsi
 
Chief Accountant, Sana'a Branch
 

Mahmoud Kabir
 
Acting Technical Manager, Sana'a Branch
 

Sana'a Branch Staff: Meter Repair Man 
Pumping Station Operators 
Pumping Station Foreman 

Ali M. Abdul-Aziz 
Taiz Branch Manager 

Mohammed A. Abdul Razzak
 
Taiz Technical Manager
 

Ahmed Abdul Hafiz
 
Taiz Financial Manager
 

Abdul Bari
 
Taiz Chief Accountant
 

Mohammed Al Aroosi 
Sana'a Project Manager
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Hamoud N. Humran
 
Hodeidah Branch Manager
 

Abdul Wahab Al-Muayud
 
Hodeidah Technical Manager
 

Ibrahim S. Farrah 
Hodeidah Personnel Officer
 

Abdul Hai
 
Hodeidah Financial Manager and Acting Admin. Manager
 

Hodeidah Branch Staff: 	 Chief Pipefitter Foreman, Mr. Babasaleh
 
Foreman, Wellfield #1
 

TMSI
 

Robert Wooster
 
Financial Advisor, Headquarters
 

William Mabry
 
Civil/Pipelines Advisor
 

Betty Bailey
 
Office Manager
 

USAID
 

Charles Ward
 
Mission Director
 

Zachary Hahn
 
Capital Resources Development Officer
 

John J. Giusti 
General Development Officer 

F. Le Young
 
Project Officer 

Dr. Bashati Ali 
Project Officer 

Ahmed Alshabba
 
USAID 028 Project Manager 
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Burno Kosheleff
 
Planning Officer 

Robert Burford 
Comptroller
 

Tina Ferguson
 
Administrative Assistant
 

USA ID 

Washington, D.C. 

Justin Williams, NE/PD/NENA
 

Paul Holmes, NE/PD/NENA
 

Steve Dean, Contract Officer
 

World Bank
 

Steve Serdehaly
 
Country Representative
 

University of Sana'a
 
P. 0. Box 1247)
 

Mohamed Abdel Azziz
 
Director of Planning (Tel. #73444, Ext. 252)
 

Mohamed A. Mohsen
 
Head, Planning Department
 

Stanley Consultants
 

Joseph R. Raub, P.E.
 
Contracts Administrator
 

Ernest Gefert 
Resident Engineer, Taiz Project 

Richard Fahey
 
Design Manager, Taiz 

Richard Lord
 
International Project Manager, Atlanta, Georgia
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Contractors and Others
 

W. Sutton, Hanab-Steven Pipelines M.E. Ltd.
 
Project Director, Taiz Project
 

D.S. Kim, Sam Whan Corporation
 
Project Manager, Hodeidah Project
 

Klaus Jarck - Technical Director, Deutsche Gesellschaft Fur
 

Technische Zusammenarbeit (GTZ) GMBH (German School, Sana'a)
 

Sherif Ahmed El Horiebi - Manager, Electrical School at Dhban
 

John Dameme - Chief of Training School at Dhban (French School) 

Project Manager of Sana'a Engineering Firm
 

Plus many, many others for whose assistance this Training
 
Consultant is most grateful.
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APPENDIX D
 

Letter of Transmittal of Draft Executive Summary
 

Letter of Receipt and Concurrence
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January 24, 1982
 

Mr. Charles D. Ward 
eissi",1a Director 
!!-AID:1Sanaa 
P.O. r.ox 1088
 

i, Yemen Arab Republic
 

AIN: Mr. Zachary . iahn
 

Dear MIr. WCard:
 

Please find enclosed a draft .:-.vcutive .,,.rm otrthei P.iary conc"o.ttis

and veco-n,,d-tn.L.1zs C')....ccc-cnLr.2 i tract M1-00 ,S-5-00-2015--00l.- :.la during, ,e
 
period Januacy il-2#, 1982, 1.. our firm.
 

The coatent of this doc.rarot: . s, as you know, presented orally to the USAID
Mission and tn ''.;SA on Ja,.,ary 23 and ?4, 1.982, with a general consensus cached 
by all parties concerned.
 

We will await the receipt of cor.:,nLts from NWSA and USAID and shall submit 
appropriate copies of the final report within 30 days. 

Please convey my thanks for the wonderful hospitrl iti, afforded me during this 
assignment by both the USAID Mission and NWSA peC.s, .ol. 

SI.tncerely, 

Dr. r,:l( % ..' n 

Presi1nt, Layt-, ind
 
,\,,,c: . "I ,." t. naln.'i., Inc.
 

,.nc Ic .urts: L/H 

Q,!, ,I ,
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AGENCY for INTERNATIONAL DEVELOPMENT 

UNITFI) STA'IFS All) MISSION TO YUMN:N ARAH R1P7III,I(' 

~ USA Addrt%% 	 International adrew% 

S.,NAA (I.1).) 1,SAII)
 

I)parmeni Of Sate I'. 0. o110 111 ,AA ..-'.
 
Wahinglon, ).C. 20510 Sania, 1'.A. R. J
 

January 24, 1982
 

Mr. Ronald F. Layton
 
President, Layton and Associates
 
International, Inc.
 
Neosho, Missouri 64850
 

Dear 	Mr. Layton:
 

We are in receipt of your draft executive summary, submitted January 24,
 
per terms of contract NEB-0028-5-00-2015-O0.
 

In the several meetings prior to your departure, both NWSA and USAID
 
provided substantive input to your summary and the report to be prepared
 
in the near future.
 

Both NWSA and USAID have indicated concurrence with the substance of your
 
executive summary and agree that you should proceed immediately with
 
preparing the final report.
 

We appreciate the contribution that you have made toward developing an
 
immediate and long-term training plan for NWSA.
 

Sincerely,
 

Charles D. Ward
 
Director
 

cc: 	 Mohammed AI-Fusail, NWSA
 
AID/W
 


