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Deputy Chairman - NOPWASD WWISP/00246/HS/em/LTR

96 Ahmed Orabi St.- 16th Floor
Mohandseen, Cairo

Subject: Report No SR-4: Manpower Needs Assessment

WWISP-USAID Project No. 263-01176

Dear Eng. El-Rafie,

Under the provisions of para 4, article II, reports, of our
contract ( USAID Project No. 263 - 0176 ), five copies of SR-4,
Manpower Needs Assessment are submitted for your review and
comment.

This report is the first of the six reports to be delivered
to NOPWASD as a part of Task B2, "Manpower Development and
Training". Report SR-4 provides NOPWASD with the findings,
conclusions and recommendations resulting from the national
Manpower Needs Assessment conducted by WWISP. As part of this
effort, WWISP personnel visited 20 cities throughout Egypt each
with a Water and Wastewater Plant. Data collected from this
sample along with findings of previous studies, were used to
determine current and projected manpower 1levels in Urban wvater
and wastewater facilities., 1In addition, a Training Requirements
Survey and Personnel Practices Review were conducted. The
findings indicated a great need to improve training throughout
the sector for the current estimated 9000 semi-skilled to
management employees and the projected potential training
population of at least 24,000 by the year 2000.

Under the terms of the contract, your comments are required
within 30 days of the date of this letter. 1In the meantime, we
look forward to reviewing this report with you.

Warm personal regards.
Sincerely,

ékﬁlﬁgz}m&w

. A. D'Emidio
" Resldent Project Manager
Attached: Five Coples
cc: USAID w/5 copies
MHPU w/5 copies
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EXECUTIVE SUMMARY

REPORT SR-4, MANPOWER NEEDS ASSESSMENT
SUBTASK B2.1

A. PURPOSE

The purpose of this Executlve Summary 1s to present the major findings of
the Manpower Needs Assessment, to summarize sector-wide manpower
problems, and to provide preliminary recommendations for corrective

action.

8. THE WATER AND WASTEWATER MANPOWER SITUATION

I. Historic Background. The manpower problems found In the Egyptian
Water and Wastewater Sector have been documented repeatedly over the
past twelve years. Studies conducted by Binnie and Partners, and Black
and Veatch in the late seventies contained comprehensive data and
recommendations for improving the situation. Numerous USAID Sector
Assessments also have identified the chronic manpower problems in
Water and Wastewat.r plants. USAID efforts to support manpower
development as part of major projects in Cairo, Alexandria, Canal Citles,

and Provinctal Cities have begun to show positive results in these areas.
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In the mid-eighties USAID identified a need to assist NOPWASD in its
responsibilities. By late 1988, WWISP began operation and in June, 1989,
effort was initiated on the first national Mznpower Needs Assessment in
close association with NOPWASD. The objective was to determine the
manpower needs of the sector which would serve as concrete inputs to the
other planning subtasks in the WWISP Manpower Development package.

(Chapter 2)

Current Manpower Conditions. The problems summarized in SR-4 are
based upon the findings of the WWISP Manpower Needs Assessment which,
in July and August 1989, collected data in twenty cities, each having a

water and a wastewater plant.

The WWISP assessment deals with a broad slice of the Water and
Wastewater Sector. It reports the number of employees from semi-
skilled and sktlled to management levels currently working in plants in
cities with populations of 40,000 or more and projects the manpower
requirements for the next ten years. The skill levels and training needs of

this workforce were also determined.

The assessment concentrated on urban areas. 1t does not inciude
thousands of sector employees in smaller population centers where well
networks and compact treatment units are used. (NOPWASD estimates the

number of workers on compact units to be at teast 2000.)
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A brief summary s presented below of circumstances found in the sector
and critical assessment findings. There are four major manpower
problems now affecting the sector: (1) Lack of adequate fundiny to
support the required level of training, (2) Very large numbers of
employees currently in the workforce and many more projected for the
future, (3) Low skill levels in the current workforce, and (4) Many
personne! practices and labor issues that have a negative effect on

employee morale and performance. (Chapters 5 and 7)

e Funding. Under Presidential Decree 197, NOPWASD is responsible for
providing manpower development and training for the Water and
Wastewater Sector. The NOPWASD role has been limited by a severely
restricted allocation from the national training budget of only L.E. 11,000
for the current year. NOPWASD Central Department for Training (CDT)
conducts courses of fered to sector employees on a tuition basis at its

small training centers in the Caliro area.

Plant managers in the governorates, who rely on NOPWASD for employee
training, feel that free training should be made available at regional
centers or in the plants themselves. They do not send more participants
to Cairo for NOPWASD training due to the imposed fee and poor residence

facilities. (Chapter 8)

e Manpower Quantittes. Based on the sample of plants in the citles

visited, WWISP estimates that there are currently 9000 employees from
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semi-skilled to management levels in the sector workforce (5800 in
Water, 3200 in Wastewater) and that this number w11l rapidly expand as
new projects are completed. WWISP estimates that within the next ten
years, the number will reach at least 24,000 (approximately an additional
8000 in Water, 7000 in Wastewater). The worker populations outside of
the larger cities will also continue to grow, especially as new projects

spread to these regions. (Chapter 5)

® Workrorce Skill Levels. Data were collected from plant managers
on employee training needs. In addition, a Workforce Skills Survey
consisting of written tests was used to determine the adequacy of skills
and knowledge. A significant need for training was found for all
occupational levels. [n TABLE ES-1, below, critical short term training

priorities are summarized by occupational group. (Chapter 6 and 7)

TABLE ES-1
SUMMARY OF CRITICAL SHORT TERM TRAINING NEEDS
Top and Mid-Level 1anagers
Technical Supervisors
Chemists and Lab Technicians
Electrical Engineers and Skilled Technicians
Ilechanical Engineers and Skilled Technicians

Storekeepers

Equipment Operators
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e Personnel Practices. Plant managers were surveyed on a variety of

labor issues which affect productivity and attitudes toward training.
Issues such as compensation, benefits, promotion, incentives, and
shortages/surpluses warrant further inquiry than was possible in the
WWISP assessment. However, data collected from plant managers support
the finding that solutions to problems in these areas will improve worker

morate and performance. (Chapter 8)
ASSUMPTIONS
Discussion. The WWISP Task - B2, Manpower Development and Training,

is cornposed of five subtasks. The primary purpose of Subtask B2.1,

Manpower Needs Assessment, is to describe the manpower situation and

associated problems. The other four WWISP subtasks have specific
planning purposes and use the data from the Assessment. These subtask
reports will contaln detatled recomrendations for review by NOPWASD.
Therefore, the recommendations in this summary should be considered as
preliminary because more specific recommendations will appear in later

reports.

The recommendations which follow are based on two assumptions: (1) It
is cost effective and beneficial to maximize the use of existing programs,
courses, and facilities, and (2) Interim solutions, when available, should

be used un’1l Long Range solutfons can be Implemented. (Chapter 9
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SUMMARY OF PRELIMINARY RECOMMENDATIONS

Awareness and Action. Training is a low priority activity in the

sector and funding is extremely limited. Top managerent at NOPWASD, in

the governorates and cities, and at the Central Agency for Organization

and Administration should recognize the cost effectiveness of training

and give training their futl support. Plants will experience reduced

operation and maintenance costs when a well trained staff Is in place.
Training is a wise investment which leads to an improved quality of
service, greater public health benefits, increased productivity, and

standardization throughout the sector. (Chapter 1)

Management Training - The Critical Priority. WWISP findings from
on-site visits to plants strongly support the immediate need for
Ianagement Training throughout the sector. Plant managers in

the gqovernorates have had little job-relevant management training. Some
of thern were unable to provide accurate data on the number of their
ernployees. Few managers had work schedules with specific duty
assignments. Yet, this procedure is basic to good organization and plant
efficiency. These rnanagernent problems can be eliminated by good

rnanagement training programs.

Employees who complete training courses should return to a supportive
plant environment created by a manager who wants to take advantage of

their new skills. However, this rarely occurs.
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If spare parts, correct tools, and necessary materials are not made
available by supportive plant managers, or if new procedures are ignored,
then plant efficiency will be impaired. The cost effective benefits of
training in such a situation also will be limited ds a consequence.
Therefore, it is very important that plant managers understand the

training process and how to taxe full advantage of their newly trained

staff. NOPWASD should develop a sector-wide awareness of the values of

f v Vv Vi

created. (Chapter 7)

e Model Plant Organizations and Procedures. The Water and
Wastewater Sector requires standardization in Management as weli as

Operations and Maintenance. NOPWASD should develop standardized Piant

Management and Operations and Maintenance Procedures and pilot
test them under operating conditions. When finaiized, these procedures

would form the basis for management and supervisory training.

NOPWASD should select one operating Water and one Wastewater Pliant as

Demonstration and Testing Centers where new procedures, methods and
systems could be developed and tested and then disseminated to other
plants.

In these Plants, managers and supervisors would be shown how to

improve their operations by implementing new systems and procedures.
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Systems such as Management Information, Cost Accounting, and

performance Monitoring should be developed for trial use at the

Demonstration Plants. When these major systems were ready for regional

implementation, the Demonstration Plants would have a key role in helping

to train the users of these new and complex systems. (Chapter 7)
e NOPWASD Management Seminars. NOPWASD managers will also
require speclalized sessions to keep them informed and involved In the

numerous changes that will be affecting the organization and the sector.

NOPWASD should support_an initial phase of Management Trajning (WWISP

Subtask A3.2) for NOPWASD staff which focuses on Organizational

Development (OD).

In 0D seminars, each manager would learn methods for defining the
Mission, Functions, and Tasks that his department is responsible for
performing. The seminars should stress Departmental Roles,
Communication, and Coordination as well as Planning, Setting Goals, and
Determining Priorities. This training will improve efficiency and aid in
the achievement of short and long range objectives. Finally, approaches
for Directing and Controlling must be included to ensure proper

implementation and follow-up. (Chapter 7)

ES-8
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Standards - Certification and Licensing. The Water and Wastewater
Sector is in critical need of standardization of job descriplions and
qualifications. Currently, posilions with the same title differ greatly

among plants in their duties and required skilis.

Promotions are based primarily on service and few employees are required
to formatly upgrade their knowledge and skills as prerequisites to

promotion

A national system of Lertification and Licensing is required for
enforcement of standards. Promotions must be linked to upgrading of
credentials by the successful completion of training courses and the

passing of standardized exams. NOPWASD should take a firm leadership

role in the establishment of a Water and Wastewater Certification and

Licensing Board to study this important manpower issue, (Chapter 7)

Pre-Fmployment Training. The Egyptian system of secondary,
vocational, and higher education is the most extensively developed in the

Arab world. NOPWASD should coordinate closely with the Ministry of

Education, Ministry of Fanpower and Training, and the Engineering

Faculties of the major Universities to ensure that they provide skilled

workers to the sector.

By coordinating with educational Institutions Lo train entry level workers

for the sector, NOPWASD can reduce its entry level training costs.
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Job opportunities are growing in the Water and Wastewater Sector.

NOPWASD should ensure that Secondary Vocational Schools conduct

courses for Entry Level sector occupations, Sanitary/Environmental

Engineering Degree Programs must be coordinated with Engineering
facullies to ensure Lhat the growing number of positions for such

engineers can be filled.

HOPWASD 1hust take the leadership role in coordination with universities

and represent the higher educational needs of the sector.

Finally, NOPWASD_should develop and implement standardized job

orientation and Initial training programs for skilled technicians,

Engineers, and Chemists wha are currently entering the sector without

specific Water or Wastewater pre-employment training. (Chapter 7)

Operalions and Mainlenance Training. The priorities for Operations
and I'laintenance Training are provided in Table ES-1. Adequate facilities
for such training can be very expensive and require fong lead time before

opening. NOPWASD should take advantage of existing training

[acilities to implement critically needed Entry Level Operations and

[Haintenance Training.

MNOPWASD should overcome the delays in opening the training center at

Damanhour and both Water and Wastewater training should be provided at

that facility. A date for opening the Damanhour facility should be
' ES-10
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established and instructors, training atds and curriculum should be in

place for the inauguration of the center.

Utilization of the TOMOHAR regional centers on an interim basis for
technical training of entry level workers is a cost effective option for
solving immediate nceds. These centers are located in ai) major
population center and have labs which are equipped for plumbing and

welding trades.

NOPWASD should enter into an agreement with TOMOHAR to use their

classroom and lab facilities throughout the country as an interim solution

to the need for training_facilities and to avoid duplication of training

programs.

Based on an evaluation of the effectiveness of using TOMOHAR centers,
NOPWASD can plan the construction of permanent NOPWASD Training
Centers. (Chapter 7)

On-the-Job Training (OJT). Probably the most cost effective approach
to technical training at the semi-skilled worker and skilled technician
levels is On-the-Job Training. By training directly in the plant, the need
for expensive training aids is eliminated and the negative factors of

travel and tuition are overcome.
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NOPWASD should develop and implement a highly structyred QJT system of

procedures, curriculum, and performance tests as a major solution to the

training of semi-skilled workers and skilled technicians.

Mobile Training Units (MTU) should be outfitted to support particular OJT

Programs for Operations and Maintenance jobs and functions. MTU's should

contain training aids, audio-visual media, and courseware which allow

tralners to conduct organized and effective OJT at the plants.

As a part of this system, each Water and Wastewater plant should
designate a Training Coordinator who weuld receive specialized training

in implementing the OJT system at his plant. (Chapter 7)

Train-the-Trainer Program. NOPWASD must assist the sector in
developing an internal capability to train the current workforce and be
prepared to train t.e thousands of employees who will be entering the

workforce in the future.

NOPWASD should develop and implement a sector-wide Train-the-Trainer

Proaram beginning with the NOPWASD CDT and branching out to the

governorates, cities and plants. TOMOHAR facilities should be used on an

interim basis for NOPWASD CDT trainers to conduct regional Train-the-
Trainer Courses focusing on the implementation of OJT programs in the

plants. (Chapters 9 and 10)

ES-12
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8. Manpower Needs Assessment. The value of up-to-date information for

decision making is critical to any properly managed organization. The
WWISP Manpower Needs Assessment has demonstrated how this
infermation can be collected for the Water and Wastewater Sector and has

provided procedures for continuation of the activity.

NOPWASD should ensure that Manpower Needs Assessment is continued by

anproving WWISP Report SR-4 and implementing the attached Action Plan.
(Chapter 2, 3, and 4)

NOPWASD CDT - A National Training Resource Center. The
NOPWASD Central Department for Training (CDT) should be given full

support to implement the comprehensive actions required to solve the

manpower development problems facing the Water and Wastewater Sector.,

The CDT will be responsible for all aspects of manpower development and
training: designing, developing, implementing and evaluating training
programs. The CDT will establish a National Training Management
Information System (NTMIS) which will maintain close contact with the

field and ensure that training programs are responsive to sector needs.

A National Training Resource Center should be established to provide

materials. media, assistance and direction to trainers in the field. Under

the centralized authority of the NOPWASD CDT, natfonal training,

certification and licensing will be standardized, monttored and improved.
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It is now being recognized that Action Plans derived from WWISP subtasks

have substantial training cornponents within them NOPWASD should

support the establishment of a centralized and ~tructured Counterpart

Prograra coordinated by the CDT for the developrnent of staff capabilities

and skills_throughout NOPWASD.

The coordination of Off-Shore Training opportunities for NOPWASD staff

and plant personnel should also be a CDT responsibility.

In order Lo accoinplish the ambitious and challenging agenda presented in

this suminary, NOPWASD top management will have to make a substantial

cormitment to fulfilling its responsibility as the training authority and

resource for the sector.

Training must_be identified as a top NOPWASD budyetary priority.

HOPWASD must strengthen the COT and provide technical assistance to the

depactment and the sector, Training Experts in all aspects of
Instructional Systeins (Analysis, Design, Development, Implementation
and Evaluation), Iledia Experts in Photographic, Video and Audio

Presentation, and, Subject [1atter Experts in Sanitary Engineering, Plant

) and I, Managernent and Bacteriology are required to assist the CDT.

The attached Report SR-4 Action Plan describes the process which should
be Implemented to augment the CDT staff, factlities, equipment, and

budget. (Chapter 10)
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ACTION PLAN

REPORT SR-4, MANPOWER NEEDS ASSESSMENT
SUBTASK B2.1

A. INSTITUTIONAL SUPPORT

1. Planning. The WWISP is an institutional support project. WWISP
Advisors and Experts assist NOPWASD to solve problems within the
organization itself and the Water and Wastewater Sector. Although most
aspects of NOPWASD activity involve some degree of engineering, WWISP
is not an engineering project. WWISP is an organizational and management
development project. WWISP is the end result of the findings and
recommendations of the numerous studies which were conducted over the
past ten years. The chjective of WWISP is to assist NOPWASD managers In
the implementation of solutions to the various problems documented in

previous studies and further investigated as part of WWISP.

Effective planning is the rost critical management function in the
problem solving process. Solutions which exist on paper only have no
value. It is through planning, implementation and follow-up that solutions
become concrete improvements. USAID has singled out planning support as

one of the key areas for WWI3P attention.
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Each WWISP Manpower Development and Training subtask provides a
planning approach to address the specific needs of NOPWASD and the

Water and Wastewater Sector. Subtask reports contain an Action Plan
providing a sequence and schedule for steps which should be taken to solve
problems and make progress. The Action Plan for Report SR-4 details
the steps necessary to ensure that the NOPWASD CDT develop an internal
Manpower Assessment capability and that assessment activities for the
Water and Wastewaler Sector continue as part of the NOPWASD Manpower

Dovelopment and Training Fission.

Each chapter of this report contains conclusions and recommendations for
the institutional support of NOPWASD and the solution of problems
identified as part of the IManpower Needs Assessment. The planning of
these irprovements involves the identification of a logical sequence of
pvents 50 that all requirements can become part of the master

frplementation schedule.

Implementation. Recornmendations in this report have focused on the
need Lo elevate the priority of training within NOPWASD and the Water and
Wastewater sector by supporting the CDT in its efforts to accomplish its
mission. The first set of actions to be sequenced as part of the SR-4

Action Plan is associated with Strengthening the COT. Implementation

should be recognized as fundamental to the accomplishment of additional
SR-4 recommendations and those which appear the in other Manpower

Development and Training subtasks.

AP-2
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The second set of actions focuses on Establishing an On-Going Manpower

MNeeds Assessment as a funclion of the CDT. NOPWASD requires a long

range training strategy which is based on current manpower data.
Continuation of Manpower Needs Assessment as a priority function of the
COT will ensure thal the critical decision making required for
irnplementation of Manpower Development, On-the-Job Training (OJT), and,

Certificalion and Licensing Programs will be based on sound planning data.

The two major actions, 3trengthening the COT and Establishing an On-

Going Manpower Needs Assessment, are described below. The scheduling

of these events is shown in the Action Plan section of this chapter.

a. Strengthening the CDT. The present number of professional
and support staff in the COT is too low for the department to
accomplish its Ilission (Appendix A). A committee should be
formed to analyze the manning needs of the CDT, develop a
proposed organization and staffing plan, and begin filling

required positions on a phased basis over the next two years.

The professional staff necessary to augment the CDT fall into
three groups: (1) Subject iMatter Expert Developer Trainers, (2)
Human Resources Developrnent Specialists, and (3) Extension
Trainers. As clearly presented in Chaptlers 5 and 7 of Lhis report,
NOPWASD must have a large speclalized CDT staff to deal with the

enormous scope of the manpower needs of the sector.
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The CDT requires Subject Matter Experts who can learn how to

develop courses and conduct training in: Sanitary, Electrical,
Mechanical Engineering; Chemistry and Lab Processes; Equipment
Operation and Maintenance; Finance and Accounting; Personnel

Administration; Supply & gistics.

Human Resources Development Specialists are professionals with
specific skills In the various aspects of training development and

implementation. These people will have to be recruited from
outside of NOPWASD or procured by contract. Specialists required
include: Assessment/Evaluation; Design/Development;
Media/Library; OJT/Certification; Management Training/Career

Planning.

The NOPWASD CDT needs a branch which links the activities taking
place in Cairo with the Water and Wastewater facilities in the
Governorates. Extension Trainers able to collect data, implement
programs and conduct training in the field would greatly improve
the effectiveness of CDT efforts. These Extension trainers would
work closely with NOPWASD Execution Department staff to ensure
that contractor provided training was adequate in meeting the
needs of new plants. The CDT could be manned with an Extension
Trainer for each region of the country. They could be assigned to
the current CDT Tralning Centers (Mogama, Guesr El-Suez).

Adequate numbers of trained support staff (typists, clerks,
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illustrator/draftsmen, drivers) must also be assigned to

strengthen the CDT.

AN CDT professional staff should attend Train-the-Trainer
courses and specific off-shore programs should be investigated,
especially for CDT senior staff and the Human Resources
Development Specialists. Career Planning as a goal for NOPWASD

and the sector could begin with the (DT itself.

in addition to developing the CDT staff, the facilities, equipment,
and aterials required to upgrade training and training
development must be provided to thie department. The CDT needs
corpletely renovated offices and classrooms in Mogarma. These
spaces should be properly outfitted with appropriate furnishings
and audio-visual equipment to support various types of training.
Support equipment must include a dedicated Arabic/English
computer (PC) for data control, class scheduling and word
processing. Reproduction equiprnent and photocopying machines
capable of making overhead transparencies are also required.
Materials to develop training algs and paper and printing
supplies must be available to the CDT. Funding to establish and

maintain a growing CDT Library must be approved.

The CDT budget must be analysed to ensure that adequate funding
i5 mace available for the department to accomplish its mission.
The CDT should prepare a budget for the remainder of the current
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fiscal year and NOPWASD top managernent should secure the

recessary funds. The COT annual budget should contain extensive
justification for the funding requested and should be aggressively
defended when it is reviewed within NOPWASD and at the Central

Agency for Organization and Administration (CAOA).

Establishing an On-Going Manpower Needs Assessment.
This i sort provides the CDT with a strong start in terms of the
procedures and data necessary to continue performing Manpower
Heeds Assessment activities. A commitment must be made by
NOPWASD top management and the CDT Director to establish data
aathering and analysis as permanent tasks for the CDT. The
quality of data currently available in the field is very weak, but
the CDT can definitely improve the situation by conducting

structured periodic assessments.

Assessment activities which are planned to begin within the next

two years include:

¢ Continued analysis of raw data collected during the
initial assessment

o Refinement of current assessment procedures and forms

® Expanding the sarmple used for the initial assessment, and

collecting and analyzing fleld data
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e Coordination with the NOPWASD MIS to support the data
needs of the COT

e Conducting a Comprehensive Assessment of NOPWASD
Personnel Training Needs

e Conducting a Comprehensive Assessment of MRH,
Governorate and Cily Sector Personnel Training Needs

® Tracking New Plant Completions

All of these activities are scheduled in the SR-4 Action Plan.

Follow-Up. A good plan must include a method of monitoring progress
and contain rneans of making adjustments and corrections when

the situation chanqges or problems and delays are encountered.

The two key aspects of the SR-4 Action Plan are Strengthening the CDT
and tirme. The latter can be checked by comparing actual progress
against the best case estimates in the Action Plan. As soon as delays
are identified, the causes rnust be investigated and the impediments
Lo progress removed. The former must be monitored closely due to

the potential for blockages caused by lack of funding. If problems
cannot be solved, they must be brought to a higher level of authority

within NHOPWASD or USAID for assistance.

The NOPWASD Deputy Chalrman, the CDT WWISP Counterparts, the
WWISP B 2 Task Leader and Long Term Advicors, all have the
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responsibility for monitoring and following-up the progress of the Action
Plan implementation. Constanl ceordination among these people will be
crucial to accomplishment of the challenging agenda presented in the

Action Plan.

In addition to the key stalf identified above, all departments within
NUPWASD rust fully cooperate in order to implement the SR-4 Action
Plan. The Personnel Department and the Organization and Management
Department have specific and important responsibilities regarding
irnplernentalion and should be directed by NOPWASD authorities to support
the WWISDP ohjectives fer improving the CDT and its capability to perform
IManpower teeds Assessment. When the COT begins work on a
comprehensive review of HOPWASD training needs, all departments will be
involved and cooperation will he the key to conducting a successful in-

notse asseasiment.

The SR-4 Action Plan requires that the CDT Director submit a semi-annual
Progress Report Lo the NOPWASD Chairman to keep top managernent
informed regarding status of scheduled activities, planning, problems and

concerns.

B. ACTION PLAN

1. Description. FIGURE 10-1, the SR-4 Action [?lan, shows the sequence
of events which must be followed within NOPWASD to Strengthen the COT
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and Establish an On-Going Assessment. The Preliminary Recommendations

which appeared in Chapter 9 and the Executive Summary are not a part of
the SR-4 Action Plan. The reports for Subtasks B2.1 to 2.5 will address
the Preliminary Recoinmendations. The Action Plan identifies specific

Action Agents within NOPWASD and realistic dates for each evenl.

AP-9



FIGURE 10~t -~ ACTION PLAN - REPORT SR—4

TIMELIRE - MONTHS AFTER FINAL APPROVAL

WWISP CONTRACT MONTHS 15|16 1811912021 23
ELAPSED MONTHS 41s 78 l9l10 12
CALEND AR MONTHS 213 s|ls6l1718 10
YEAR' 90 | 90 90 (9019090 S0
EVENT . NOPYASD ABENT
A. STRERGTHEN THE NOPWASD CDT
1. STAFFING THE CDT (PLANS & ACTIONS)
1.1. APPOINT COMMITTEE TO DETERMINE: CHAIRMAN 4
COT ORGANIZATION & POSTTION DESCRIPTIONS COTDIRECTOR/COM. | ¥ | ¥
STAFFING PLAN, PROCESS & SCHEDULE CDT DIRECTOR/COM. v
1.2. INTERNAL/EXTERNAL PROCESS APFROVAL® CHARMAN v
1.3. ANNOUNCE EMMEDIATE OPENINGS CDT/PERSONNEL DEPTS
1.4. SCREEN APPLICANTS COT DIRECTOR/COM. <
1.5. DENTFY CANDIDATES FOR INTERVIEYW CDT DIRECTOR/COM. <
1.6. SELECT PERSONNEL FOR POSITIONS CDT DIRECTOR/COM. <
1.7, ORCNIATION TO CDT & JOB CDT DRECTOR
1.8. PERFORMANC: APPRAISALS - 90 DAYS COT DRECTOR
1.9. REPEAT PROCESS FOR PHASED RECRUITING COT DIRECTOR/COM.
2. CDT CAR:ER DEVELOPMENT PLANNING
2.1. TRAN-THE-TRANERS IN COT COTDRECTOR&STAFF Y | S | Y IS 1L | S/
2.2. COMPUTER TRAINING FOR CDT COTDRECTOR&STAFF| ¥ [V IV | LIV | 7/
2.3. OFF-SHORE PROGRAMS FOR COT COT DIRECTOR & STAFF FAK AKX
2.4. APPROVE PLAN CHARMAN
3. COT RENOVATION PLANRING
3.1. FACLITES: OFFICES, CLASSROOMS CDT DIRECTOR & STAFF
3.2. EQUIPMENT (COMPUTER, AV, REPRO, SUPPORT)  [CDT DIRECTOR & STAFF AR
Z.3. MATERIALS, SUPPLES COT DIRECTOR & STAFF AR
3.4. LIBRARY CDT DIRECTOR & STAFF v
X.3. APPROVE PLAN CHARMAN
4. FUNDING *
4.1. 1989/90 CDT BUDGET CDT DIRECTOR & STAFF
4.2. APPROVE FUNDING CHARMAN 4
4.3. ANNUAL CDT BUDGET CDT DIRECTOR & STAFF J
4.4. APPROVE FUNDING CHARMAN
s CENTRAL AGENCY FOR ORG. & ADMIN. (CAQA)
* MINISTRIES OF FINANCE & PLANKING (FUNDENG)
5. MPLEMENT CDT CAREER DEVILOPMENT PLAN CUT DRECTOR
& IMPLEMENT COT REMOVATIOH PLAN COT DRECTOR
B. MANPOWER NEEDS ASLLSSMENT
1. RAY DATA ANALYSIS COT DIRECTOR & STAFF |
2 PROCEDURES REFINEMENT & NSTRUMENTS DESIGH  {COT DIRECTOR 8. STAFF I
3. EXPAND SAMPLE, DATA COLLECTION CDT DIRECTOR & STAFF f v
4. COORDINATION YITH NOPWASD MIS FOR DATA CDT DIRECTOR & STAFF
% COMPREHENSIVE ASSESSMENT OF N2PwASD NZEDS  {CDT DIRECTOR & STAFF
6. COMPREMENSIVE ASSESSMENT OF GOV/CMTY NEEDS | CDT DIRECTOR & STAFF v
7. TRACKING NEW PLANT COMPLETIONS & TRAINNG COT DIRECTOR & STAFF v
C. PROGRESS REPORT - 6 MONTH
1. REFORT CoT DRECTOR v
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FOREWORD

This Report SR-4, Manpower Needs Assessment has been prepared
under contract between the National Organization for Potable Water and
Sanitary Drainage (NOPWASD) and the Joint Venture Firms of Boyle
Engineering Corporation/National Education Corporation in association with
subcontractors TEAM International, AAW (Dr. Ahmed Abdel Warith), Robert R.
Nathan Associates, Inc., and ECO-Resources Inc. It supports efforts by the
Arabic Republic of Egypt and the U.S. Agency for international Development
(USAID) to provide Technical Advisory Services and Institutional
Development for NOPWASD. The project is entitled Water and
Waslewater Institutional Support Project (WWISP).
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EXECUTIYE SUMMARY

REPORT SR-4, MANPOWER NEEDS ASSESSMENT
SUBTASK B2.1

A. PURPOSE

The purpose of this Executive Sumrmary is to present the major findings of
the fManpower Needs Assessment, to summarize sector-wide manpower
problems, and to provide preliminary recommendations for corrective

action.

B. THE WATER AND WASTEWATER MA IPOWER SITUATION

I. Historic Background. The manpower problems found In the Egyptian
'Water and Wastewater Sector have been documented repeatedly over the
past twelve years. Studies conducted by Binnie and Partners, and Black
and Veatch in the late seventies contained comprehensive data and
recommendations for improving the situation. Numerous USAID Sector
Assessments also have identified the chronic manpower problems in
Water and Wastewater plants. USAID efforts to support manpower
development as part of major projects in Cairo, Alexandria, Canal Cities,

and Provincial Cities have begun to show positive results In these areas.

£S-1
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In the mid-elghtles USAID Ident!fied a need to assist NOPWASD in its
responsibilities. By late 1988, WWISP began operation and in June, 1989,
effort was initiated on the first national Manpower Needs Assessment in
close association with NOPWASD. The objective was to determine the
manpower needs of the sector which would serve as concrete inputs to the
other planning subtasks in the WWISP Manpower Development package.

(Chapter 2)

current Manpower Conditions. The problems summarized in SR-4 are
based upon the findings of the WWISP Manpower Needs Assessment which,
in July and August 1989, collected data In twenty cities, each having a

water and a wastewater plant.

The WWISP assessment deals with a broad slice of the Water and
wastewater Sector, 1t report: *he number of employees from semi-
skilled and skilled to management levels currently working inplants in

| cities with populations of 40,000 or more and projects the manpower
reguirements for the next ten years. The skill levels and training needs of

this workforce were also determined.
The assessment concentrated on urban areas. It does not include
thousands of sector employees in smaller population centers where well

networks and compact treatment units are used. (NOPWASD estimates the

number of workers on compact units to be at least 2000.)

ES-2
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Abrief summary s presented below of circumstances found in the sector
and critical assessment findings. There are four major manpower
problems now affecting the sector: (1) Lack of adequate funding to
support the required level of training, (2) Very large numbers of
employees currently in the workforce and many more projec'ed for the
future, (3) Low skill levels in the current workforce, and (4) Many
personnel practices and labor issues that have a negative effect on

employee morale and performance. (Chapters S and 7)

® Funding. Under Presidential Decree 197, NOPWASD is responsible for
providing manpower development and training for the Water and
Wastewater Sector. The NOPWASD role has been limited by a severely
restricted allocation from the national training budget of only LE. 11,000
for the current year. NOPWASD Central Department for Training (CDT)
conducts courses offered to sector employees on a tuition basis at its

small training centers in the Caliro area.

Plant managers in the governorates, who rely on NOPWASD for employee
training, feel that free training should be made available at regional
centers or in the plants themselves. They do not send more participants
to Cairo for NOPWASD training due to the imposed fee and poor residence

facilities. (Chapter 8)

& Manpower Quantities. Based on the sample of plants in the citles

visited, WWISP estimates that there are currently 9000 employees from
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semi-skilled to management levels in the sector workforce (5800 in
Water, 3200 in Wastewater) and that this number wtll rapidly expand as
new projects are completed. WWISP estimates that within the next ten
years, the number will reach at least 24,000 (approximately an additional
8000 in Water, 7000 in Wastewater). The worker populations outside of
the larger cities will also continue to grow, especially as new projects

spread to these regions. (Chapter 5)

e Workforce Skill Levels. Data were collected from plant managers
on employee training needs. In addition, a Workforce Skills Survey
consisting of written tests was used to determine the adequacy of skills
and know ledge. A significant need for training was found for all
occupational levels. in TABLE ES-1, below, critical short term training

priorities are summarized by occupational group. (Chapter 6 and 7)

TABLE ES-1
SUMMARY OF CRITICAL SHORT TERM TRAINING NEEDS
Top and Mid-Level Managers
Technical Supervisors
Chemists and Lab Technicians
Electrical Engineers and Skilled Technictans
Mechanical Engineers and Skilled Technicians

Storekeepers

Equipment Operators
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e DPersonnel Practices. Plant managers were surveyed on a variety of

labor issues which affect productivity and attitudes toward training.
Issues such as compensation, benefits, promotion, incentives, and
shortages/surpluses warrant further inquiry than was possible in the
WWISP assessment. However, data collected from plant ranagers support
the finding that solutions to problems in these areas will improve worker

morale and performance. (Chapter 8)

C. ASSUMPTIONS

Discussion. The WWISP Task - B2, Manpower Development and Training,
is composed of five subtasks. The primary purpose of Subtask B2.1,

Manpower Needs Assessment, is to describe the manpower situation and

associated problems. The other four WWISP subtasks have specific
planning purposes and use the data from the Assessment. These subtask
reports will contaln detailed recommendations for review by NOPWASD.
Therefore, the recommendations in this summary should be considered as
preliminary because more specific recornrmendations will appear in later

reports.

The recomrendations which follow are based on two assurptions: (1) It
is ~ost effective and beneficial to maximize the use of existing programs,
courses, and facilities, and (2) Interim solutions, when available, should

be used unttl Long Range solutions can be Implemented. (Chapter 9)
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D. SUMMARY OF PRELIMINARY RECOMMCNDATIONS

[. Awareness and Aclion. Training i~ a low priority activity in the

sector and funding is extremely limited. Top management at NOPWASD, in

the governorales and cilies, and at the Central Agency for Organization

and Administration should recognize the cost effectiveness of training

and give training their full support, Plants will experience reduced

operation and maintenance costs when a well trained staff Is in place.
Training is a wise investrment which leads to an improved quality of
service, greater public health benefits, increased productivity, and

standardization throughout the sector. (Chapter 1)

2. Management Training - The Critical Prioritv. WWISP findings from
on-site visits to plants strongly support the immediate need for
Ilanagement Training throughout the sector. Plant managers in

. the governorates have had little Job-relevant management trainirig. Some
of them were unable to provide accurate data on the number of their
employees. Few managers had work schedules with specific duty
assignments. Yet, this procedure is basic to good organization and plant
efficiency. These management problems can be eliminated by good

management training programs.

Employees who complete training courses should return to a supportive
plant environment created by a manager who wants to take advantage of

their new skills. However, this rarely occurs.
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If spare parts, correct tools, and necessary materlals are not made
available by supportive plant managers, or if new procedures are ignored,
then plant efficiency will be impaired. The cost effective benefits of
training in such a situation also will be iimfited as a consequence.
Therefore, it is very important that plant managers understand the
training process and how to take full advantage of their newly trained

staff. NOPWASD should develop a sector-wide awareness of the values of

tralning by providing plant personnel with Management Training stressing.
cost effective beneflts when a supnortive and receptive environment Is
created. (Chapter 7)

e Model Plant Organizations and Procadures. The Water and
wastewater Sector requires standardization in Management as well as

Operations and Maintenance. NOPWASD should develop standardized Piant

Management and Operations and Majintenance Procedures and pilot

test them under operating conditions. When finalized, these procedures

would form the basis for management and supervisory training.

NOPWASD should select one operating Water and one Wastewater Plant as

Demonstration and Testing Centers where new procedures, methods and

systems could be developed and tested and then disseminated to other

plants,

In these Plants, managers and supervisors would be shown how to

improve their operations by implementing new systems and procedures.

ES-7
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Systems such uch as Management Information, Cost Accounting, and
Performance Monitoring should be developed for trial use at the

Demonstration Plants. When these major systems were ready for regional

implementation, the Demonstration Plants would have a key role in helping

to train the users of these new and complex systems. (Chapter 7)

e NOPWASD Management Seminars. NOPWASD managers will also
require specialized sesslons to keep them Informed and involved In the

numerous changes that will be affecting the organization and the sector.

NOPWASD should support an initial phase of Management Training (WWISP
Subtask A3.2) for NOPWASD staff which focuses on Organizational

Development (OD),

In OD seminars, each manager would learn methods for defining the

. Misslon, Functions, and Tasks that his department Is responsible for
performing. The seminars st.ould stress Departmental Roles,
Communication, and Coordination as weli as Planning, Setting Goals, and
Determining Priorities. This training wili improve efficiency and aid in
the achievement of short and long range objectives. Finally, approaches
for Directing and Controlling must be inciuded to ensure proper

implementation and follow-up. (Chapter 7)
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J. Slandards - Certification and Licensing. The Water and Wastewater
Seclor is in critical need of standardization of job descriptions and
qualifications. Currently, positions with the same title differ greatly

arnong plants in their duties and required skills.

Promotions are based primarily on service and few employees are required
to formally upgrade their knowledye and skills as prerequisites Lo

promotion.

A national system of Certification and Licensing is required for
enforcement of standards. Promoticns must be linked to upgrading of
credentials by the successful completion of training courses and the

passing of standardized exams. NOPWASD should take a firm leadership

role in the establishment of a Water and Wastewater Certification and

Licensing Board to study this important manpower issue. (Chapter 7)

4. Pre-Employment Training. The Egypiian system of secondary,

vocational, and higher education is the most cxtensively developed in the

Arab world. NOPWASD should coordinate closely with the Ministry of
Education, iMinistry of Manpower and Training, and the Engineering
Faculties of the major Universities to ensure that they provide skilled

workers to the sector.

By coordinating with educational Institutions to train entry level workers

for the sector, NOPWASD can reduce its entry level training costs.
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Job opportunities are growing in the Water and Wastewater Sector.

NOPWASD should ensure that Secondary Vocational Schools conduct

courses for Entry Level sector occupatlons, Sanitary/Environmental
Engineering Degree Programs must be coordinated with Engineering

faculties to ensure that the growing number of positions for such

engineers can be filled.

NOPWASD must take the leadership role in coordination with universities

and represent the higher educational needs of the sector,

Einally. NOPWASD should develop and implement standardized job

orientation and initlal training programs for skilled technjcians..

Engineers, and Chemists who are currently entering the sector without

specific Water or Wastewater pre-employment training. (Chapter 7)

Operativas and Maintenance Training. The priorities for Operations

and Maintenance Training are provided in Table ES-1. Adequate facilities
for such training can be very expensive and require long lead time before

opening. NOPWASD should take advantage of existing tralning.

facilities to Implement critically needed Entry Leve) Operations and

{Maintenance Training.

NOPWASD should overcome the delays in opening the training center at

Damanhour and both Water and Wastewater training should be _provided at

that facility. A date for opening the Damanhour faclliiy should be
ES-10



established and instructors, training aids and curriculum should be In

place for the inauguration of the center.

Utilization of the TOMOHAR regional centers on an interim basis for
technical training of entry level workers is a cost effective option for
solving immediate needs. These centers are located in all major
population center and have labs which are equipped for plumbing and

welding trades.

NOPWASD should enter into an agreement with TOMOHAR to use their_

classroom and lab facilities throughout the country as an interim solution

Lo the need for training facilities and to avoid duplication of training.

programs.

Based on an evaluation of the effectiveness of using TOMOHAR centers,
. NOPWASD can plan the construction of permanent NOPWASD Training
Centers. (Chapter 7)

On-the-Job Training (OJT). Probably the most cost effective approach
to technical training at the semi-skilled worker and skilled technician
levels is On-the-Job Training. By training directly in the piant, the need
for expensive training aids is eliminated and the negative factors of

travel and tuition are overcome.
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procedures, curriculum, and performance tests as a major solution to the

training of semi-skilled workers and skilled technicians.

Mobile Training Units (MTU) should be outfitted to support particular OJT

Programs for Operations and Maintenance jobs and functions. MTU's should

contain training alds, audio-visual media, and courseware which allow

tralners to conduct organized and effectlve OJT at the plants,

As a part of this system, each Water and Wastewater plant should
designate a Training Coordinator who would receive specialized training

in implementing the OJT system at his plant. (Chapter 7)

Train-the-Trainer Program. NOPWASD must assist the sector in
developing an internal capability to train the current waorkforce and be
prepared to traln the thousands of employees who will be entering the

workforce in the ‘uture.

NOPWASD should develop and implement a sector-wide Train-the-Tral
Program beginning with the NOPWASD CDT and branc out to the

governorates, cities and plants. TOMOHAR facilities should be used on an

interim basis for NOPWASD CDT trainers to conduct regional Train-the-
Trainer Courses focusing on the implementation of OJT programs in the

plants. (Chapters 9 and 10)
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8. Manpower Needs Assessment. The value of up-to-date Information for
decision making is critical to any properly managed organization. The .
WWwISP Manpower‘ Needs Assessment has demonstrated how this
information can be collected for the Water and Wastewater Sector and has

provided procedures for continuation of the activity.

NOPWASD should ensure that Manpower Needs Assessment is continued by

(Chapter 2, 3, and 4)

9. NOPWASD CDT - A National Training Resource Center. The
NOPWASD Central Department for Training (CDT) should be given full

support to implement the comprehensive actions required to solve the

manpower development problems facing the Water and Wastewater Sector,

The CDT will be responsible for all aspects of manpower development and
training: designing, developing, inplementing and evaluating training
programs. The CDT will establish a National Training Management
Information System (NTMIS) which will maintain close contact with the

field and ensure that training programs are responsive to sector needs.

A National Training Resource Center should be established to provide

materials, media, assistance and direction to trainers in the field. Under
the centraltzed authority of the NOPWASD CDT, national training,

certificatfon and licensing will be standardized, monitored and improved.
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It is now being recognized that Action Plans derived from WWISP subtasks

have substantial training cornponents within them. NOPWASD should

support the establishment of a centralized and structured Counterpart

Proaram coordinated by the CDT for the development of staff capabilities

and skills throughout NOPWASD.

The coordination of Off-Shore Training opportunities for NOPWASD staff

and plant personnel should also be a COT resoonsibility.

In order to accomplish the arnbitious and challenaing agenda presented in

this suminary, NOPWASD top management will have to make a substantial

commitment to fulfilling its responsibility as the training authority and

resource for Lhe sector.

Training must be identified as a Ltop NOPWASD budgetary priority.

NOPWASD must _strengthen the CDT and provide technical assistance to the
department and the sector, Training Experts in all aspects of

Instructional Systems (Analysis, Design, Development, Implementation

and Evaluation), Media Experts in Photographic, Video and Audio

Presentation, and, Subject Matter Experts in Sanitary Engineering, Plant

0 and M, Management and Bacteriology are required to assist the COT.

The attached Report SR-4 Action Plan describes the process which should
be Implemented to augment the CDT staff, facilities, equipment, and

budget. (Chapter 10)
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A.

CHAPTER 1

INTRODUCTION

Project Description

Since the 1970's Egypt has been moving toward a decentralized decision-
making process. During this evolutionary period, the Government of Egypt
(GOE) and the United States Agency for International Development (USAID)
have recognized the need for improvement in the complex framework of
central and local authority in the water and wastewater services. Sector
assessments by GOE and various external organizations have identified a
series of interrelated problems which need to be solved before a fully
effective water and wastewater system can be achieved. A well
developed and effectively functioning water/wastewater sector is
essential to the health, well-being and productivity of the Egyptian work

force and the populace.

The Water and Wastewater Institutional Support Project (WWISP) was
conceived by the GOE and USAID as necessary to create a more functional
and effective water/wastewater industry (sector) throughout all the
Governorates of Egypt. WWISP was designed to develop responses to the
interrelated problems of attraction and retention of qualified key
personnel, tralning at all levels throughout the sector, diffusion of

authority among multiple levels of government, coordination of

-1
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interrelated development programs, establishment of laws and
regulations, and public awareness of the health consequences of

inadequate water/wastewater services.

Historically, in projects like this one, consultants have arrived, done

their investigations, submitted their reports, and departed. WWISP was
conceived to break this traditional pattern. The Project Manager and his
ctaff were to create an environment where counterparts from within GOE,
outside Egyptian experts, and American advisors could work as a team to
develop solutions to various interrelated problems. Then GOE counterparts
would implement these solutions with assistance from long term
advisors, both Egyptian and American. The key point in this concept is
that the advisors will not do the work for the GOE counterparts. Rather,
they will help the counterparts plan the necessary work and then assist in

the implementation according to an "Action Plan.”

On 31 August, 1988 a contract was signed between the Natfonal
Organization for Potable Water and Sanitary Drainage (NOPWASD) and the
Joint Venture firms of Boyle Engineering Corporation and National
Education Corporation for the provision of technical assistance advisory
services for the Water and Wastewater Institutional Support Project
(WWISP). The WWISP was implemented in December 1988 with the

arrival of the Project Manager and two Deputy Project Managers in Cairo.
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S. The Project (WWISP), as envistoned by GOE and USAID, is composed of the

following elements:

a. Policy guidance and monitoring

b. Plan, review and finance

¢. Administration, organization and management
d. Planning and economic analysis

f. Finance and accounting

g. Engineering and environmental controls

The ¥/WISP work programs are divided into the NOPWASD work program
and the Ministry of Housing and Reconstruction (MHR) work program.
The former program is separated into five tasks and twenty subtasks.

the latter has three tasks and twelve subtasks.

This report focuses on documenting the activities conducted as part of

Subtask B2.1, Manpower Needs Assessment.

B. SUBTASK B2.1

Purpose. The WWISP B 2 Task, Manpower Development and Training,
contains five subtasks which as a group form the basis for developing the

current NOPWASD training capability. The first, Subtask B2.1, Manpower

Needs Assessment, IS a systematic analysis of the present and future

training needs of the Water/Wastewater Sector.
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Report SR-4, Manpower Needs Assessment, describes the current
manpower situation, and projects the manpower needs of the sector for
the next ten years. The report provides numeric data of current and
future manning levels. It also provides a descriptive analys!s of the
training needs of the work force and management issues which have an
effect on manpower and training. The other four subtasks inthe B 2
group focus on specific strategies, solutions, and plans for dealing with

the findings identified in Report SR-4, Manpower Needs Assessment.

-. SCOPE OF MANPOWER NEEDS ASSESSMENT REPORT

Scope. NOPWASD Is natlonal organization and has a very broad range
of responsibility. For the purposes of this study, the following
boundaries were established to define the scope of analytic effort.

This study is limited to:

e Urban areas with populations of at least 40,000

e Governorate Water and Wastewater Plants and related
facilities with the exception of: Cairo Water and
Wastewater, Alexandria Water and Wastewater, and Canal
Cities Water

® Semi-Skilled to Management manpower training needs

e Sector organizations as indicated in FIGURE 1-1, WATER
AND WASTEWATER SECTOR MANPOWER PYRAMID DI AGRAM

below.
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Minister
of
Reconstruction
and Housing ( MRH)

MRH Departments & Central
Department of Public Utilitias
(CDPU)

National Organization for Potable Watsr
and Sanitary Drainage (NOPWASD)

Governoraie Housing Department, Engineer ing General
Department and Administrative Support Departments

City Engineering Department, Public Utilities Department and
Administrative Support Departments

Water and Wastewater Plants, Neiworks and Pump Stations - Urban Areas
(Population of 40,000 and 6reater)

Water and Wastewater Facilities — Rural Areas (Population Under 40,000)

FIGURE 1-1, WATER AND WASTEWATER SECTOR MANPOWER PYRAMID DIAGRAM
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J. Specific Outputs. The following are products of Subtask B2.1:

e Current National Manpower Assessment

e Ten-Year Projected National Manpower Needs
e Workforce Skills Survey

e Master Training Requirements/Priorities List
e Entry Level Skill Requirements

e Personnel Practices Review

Each output of this subtask is accompanied by interpretation,
conclusions and recommendations. The major recommendations form the
basis of the SR-4 Action Plan which is a suggested schedule of events
and assignments aimed at ensuring the continuation of the assessment

efforts already initiated.

4. Approach. The WWISP American Advisors and Egyptian Experts working
on the Task B-2, Manpower Development & Training subtasks are
committed to assisting NOPWASD in fully developing its own training
capabilities. The WWISP team is dedicated to supporting the CDT as it
increases in role, responsibility and importance within NOPWASD and the

sector.

In order to fuither assist NOPWASD, the WWISP Task B 2 reports are

partially formatted as manuals of methods, specifically designed

R
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procedures, and examples, so that they can be used as a references by the

CDT staff in the future.

How to Use this Report. This report provides the detailed set of
procedures and examples which were developed by the WWISP and CDT

teain to conduct the pational Manpower Needs Assessment.

Sectionz of the report which focus on the assessment process also
contain shecific conclusions and recommendations about improving the
process itself. Sections which focus on key sumrmary data contain
specific conclusions and recommendations about the findings of the

assessment itself.

This report serves two purposes. First, it provides the NOPWASD CDT
with a manual which can be used in the future to continue the assessment
process. Second, tha report provides the concrete data collected from the

field which will form the basis for effective manpower planning.

Key Role of Counterparts. Inaddition to being an advisory

consulting project, the WWISP is a Counterpart Training Project. Four
members of the NMOPWASD CDT have been assigned to Task B 2 so that
they can work ciosely with American Advisors and Egyptian Experts in an
effort to acquire new job skills. The NOPWASD Counterparts have been
involved In every step of the B2.1 Subtask and have made a significant

conlribution to its success.
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vhen hasze -line data was required from NOPWASD, the Counterparts were
eviremely hielpful in assisting the WWISP staff in locating the necessary
information  The avams which were used in the field as part of the

Ywork foree Skills Survey were written completely by the HOPWASD
Counterparts. Coordination with the HOPWASD Projects limplernentation
Units for data collection trips throughout Eqypt was arranged by the CDT
Counterpa s Insuminaiy, apositive and highly productive
Advisor/Counterpart relationship has developed on the B 2 subtasks and
has contributed to the successiul completion of the initial phase of the

naticnal Hanpower Neoeds Assessment.

RELATIONSHIP 1O OTHFR SUBTASKS

Coordination.  The WWISP is a complex project with many of the
stbtacks having overlapping responsibtlities. Close coordtnation among
highly related cubtashs i critical to the sequence of project events and
cverall projects goals. Subtask B2.1 is closely relaled to the following
WWIESP subtasl < and Advisors have been working together to ensure

conbinuny

A2 1/ 1 - 1ational Heeds Assessment

e A - Tive-Year Plan and Annual Budget

A2 - Management Training

o AL - [IHPU Hanpower Heeds Assessment,
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B2.2 - Manpower Development Program

2.3 - OJT Program

B2.4 - Cerlification & Licensing Program

B3.3 - Inter & Intra Organizational Structure

. COORDINATION REQUIREMENTS WITH OTHER AGENCIES

I. A considerable amount of coordination was conducted outsiu. of
NOPWASD in order to determine whether any agencies in Cairo could be of
assistance in a National Water and Wastewater Manpower Needs
Assessment. Contacts have been established with the agencies listed

below on behalf of the NOPWASD CDT.

e MRH-CDPU

e Central Agency for Public Mobilization and Statistics
e Ministry of Manpower & Vocational Training

e Governorate and City Utilities Offices

e Cairo Organization for Sanitary Drainage

e (Cairo Organizati-i: for Potable Water

o TOMOHAR

Appendix F, Contact Log contains a complete 1isting of all contacts that

were made by WWISP to complete this report.
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F.

REPORT PREVIEW

This report has 10 Chapters with tie last Chapter covering the Action

Plan. Appendices provide supporting data.

Chapter 2, Establishing a Manpower Assessment Baseline. Discusses

the situation that existed at the NOPWASD CDT at the start of WWISP Task

B 2 and the mission statement, Job Classification System and Facilities
Data-Base that were required as prerequisites to initiating efforts on
the Subtask B2.1 - Manpower Needs Assessment. Summaries of previous

important reports are part of this chapter.

Chapter 3, Data Collection Procedures. Presents all of the procedures

specially developed for data collection at Water and Wastewater

facilities all over Egypt.

Chanter 4, Raw Data Reductlon and Analy<{s Procedures. Presents all

of the procedures specially developed for analyzing the raw data collected
in the field. Includes methods for extrapolation and projection from

sample to national estimates.

Chapter 5, Current and Projected Manpower Levels. This is the first of the

Data Output chapters. It contains summary tables of Current and
Projected manning levels by occupation. Projection is presented by

year for the first 5 years and as a lump sum estimate for years 6-10.
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Chanter 6, Workforce Skills Survey. Presents summary data on
the testing by written exam of Electricans, Mechanics and Chemists

working in the governorates.

Chapter 7, Master Training Requirements List. Identifies those

positions which are considered Critical Short-Term Training Needs and
which positions represent Long-Term Training Needs. Entry Level Skill
Requirements are presented as well as Lthe need for benchmark standards

such as Certification and Licensing.

Chapter 8, Personnel Practices Review. Presents summary

findings on critical manpower management issues such as: hiring and
firing; training and promotion; compensation and benefits; career

development and job rotation, etc.

Chapter 9, Manpower Problems Summary, Presents a collection of the

most important manpower problems facing the sector.

. Chapter 10, Action Plan. A schedule of events and assignments which are

recommended in order to continue the efforts started by this subtask.
Initial emphasis is placed on the strengthening of the NOPWASD CDT in

terms of additional manpower, budget, and facilities.
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CHAPTER 2

ESTABLISHING A MANPOWER ASSESSMENT BASELINE

A. REVIEW OF CDT ASSESSMENT EFFORTS

1. Assessment. When the WWISP American Advisors and Egyptian Experts
assigned to the assessment subtask began working with the staff of the
CDT in June, 1989, it was found that no manpower assessment effort was
on-going. The resources of the CDT were limited. No specific budget was
available for the travel and expenses associated with data collection in

the field.

The training courses offered by the CDT were based on the staff's
experience with the training needs of the sector and to a limited extent on

the findings of the Provincial Water Supplies Project conducted In the

late 1970's by Binnie-Taylor. The CDT had prepared and distributed some
mail-in questionaires for completion by the governorates, however the
response was incomplete. Manpower development planning in general and
assessment of training needs in particular were not high priority

activities of the CDT.

After discussions with the WWISP staff, the Counterparts recognized the

need to conduct a rigorous National Manpower Needs Assessment In order

2-1
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to determine the number of skilled employees currently working in the

sector, the projected quantities for the future and the training priorities.

The Counterparts became convinced that increases in the funding
critically required to upgrade the current level of training support
provided by NOPWASD to the sector could only be justified with up-to-
date data which had been systematically collected and scientifically

analyzed.

2. CDT Mission & Responsibilities. Working closely with the WwISP
staff, the Counterparts conducted a comprehensive review of the CDT
mission and departmental responsibilities. The process of updating the
CDT mission statement became a means for WWISP staff to communicate
the overall purpose of the Manpower Development and Training Task. The
process also involved the Director of the NOPWASD Organization and
Management General Department which shares manpower planning

responsibilities with the CDT.

The updated version of the CDT Mission and Responsibilities is

presented in Appendix A.

B. REVIEW OF PREVIOUS STUDIES

I. Report Summaries. Over the past fifteen years, many reports have

been prepared for a wide variety of GOE agencies concerning various
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water and wastewater sector performance and planning. Some of these
reports are particularly important to the WwWiSP/CDT because they
contain detailed studies of training and manpower issues. By becoming
aware of the work previously accompiished in the field, a frame of

reference was quickly established for forming new assumptions and plans.

The WWISP Advisors reviewed extensive listings of documents available
at the USAID Resource Center and reports found at NOPWASD. A small
project library was established as a repository for materials being
collected and a binder of key excerpts was created as a reading file for

the Counterparts.

Summarized below are the reports considered to be the most important
due to their descriptions of the manpower development and training
situation in the Egyptian water and wastewater sector. These brief
descriptions are Included as a reference list of key documents to Inform
counterparts of the valuable information which is already avallable for

use in manpower planning and training activities.

® Provincial Water Supplies Project: Final Report, 1980

This very comprehensive repert is the most useful of all previous
studies of manpower and trainirg issues fn the sector. Although
the study was conducted in the 1ate 1970's, many of the findings,

conclusions and recommendations still warrant consideration. The
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sections concerning manpower projections, training needs,
proposed courses and manpower problems and issues are very
complete and offer a very good historical context for current and
future Investigations. The methods utilized to collect and analyze
data anc the sectlons deta!ling manpower management practices in
the sector were of particular value to the WWISP assessment

effort.

¢ Water and Wastewater Sector Assessment, 1583

Although the Manpower and Training section of this USAID report is
brief, It Is very direct in stating th urgency of the manpower
problem In the sector. The NGPWASD role and degree of
effectiveness in providing national training are clearly presented.
The central recommendation stresses the need to conduct a
detailed assessment of the manpower and training requirements of
the sector. The appendices of this report contain English
transtations of the NOPWASD decree and the Labor Laws pertinent

to compensation issues in the sector.

o [£gypt - Water and Wastewater Sector Assessment-Final Report,
1985

In this summary report, USAID reviews its efforts in the sector
with considerable elaboration of the training and Human Resources
Development in the sector. Wide ranging estimates of sector work
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force quantities are compared and the need for an accurate survey
is stressed. Recommendations include the need for an |
Institutional/Human Resources Development Project (IHRD) to
support the sector in manpower planning. The appendices include a
list of definitions of Human Resources Development and Training
Terms which is an important reference for NOPWASD Counterparts.
Summaries of all USAID funded training activities through 1985 are
also inctuded are will be very useful in identifying where courses

and rmaterlals are available.

e Provincial Cities Development Project-Final Work Plan

Assessment, 1985/86

This report is listed as an example of the numerous sources which
document the resuits of the various attempts to improve the level
of worker ski11, knowledge, performance, and productivity on actual
USAID funded development projects. Conclusive findings are
presented that On-the-Job-Training can have beneficial results
when it is instituted on a lolng-term basis under supportive
management. The training materials that were developed for the

project also are discussed.

2. General Findings. Conclusions of previous reports regarding the
current state of training in the sector and corrective measures are very

consistent. Some key points of commonality are presented below.
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e Training 1s a low priority sector-wide

Funding and facilities for training are inadequate

e Current ievels of training are inadequate

All skilled occupations in the sector require training

Accurate assessment of the workforce is imperative

Training can be effective if it is supported by an overall

management, and operations and maintenance system

These summary findings provide valuable direction for the design of

instruments and data collection procedures.
C. IDENTIFYING AN INFORMATION BASE
. Information Requirements. In the early design stage of the National
Water and Wastewater Sector Manpower Needs Assessment, certain basic

information and systems were identified as critical prerequisites.

e A Wwater and Wastewater Job Classification System

A Current Population Database

An Up-to-Date Water and Wastewater Plants In Use Database

An Up-to-Date Water and Wastewater Plants Under

Construction, Planned and Funded Database

These Items are not the direct responsibility of the NOPWASD CDT to

prepare or maintain. The Job Classification System is the responsibility
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of the Personnel Department and the Organization and management
Department, while the Databases are the responsibility of the various
engineering and information departments within NOPWASD. Upon
investigation it was found that none of the requiremenis of the
information base was available at NOPWASD in a useable, up-to-date
form. The WWISP National Assessment and Management Information
System Subtasks have responsibility for assisting NOPWASD in
establishing these data bases. It Is planned that they w11l be avallable In

the future for CDT use.

water and Wastewater Sector Job Classification System. The
WWISP/CDT team developed a comprehensive Job Classification System
focusing on the Water and Wastewater Plant and Pump Station

organizations.

" The system organizes manpower Into the following fifteen job
categories. The categories were created to provide a structure within
which aggregated data for closely related occupations could be more

easily manipulated and analyzed.

1. Management
2. Engineer

3. Chemist

4. Legal

5. Accountant
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6. Public Relations

7. Quality Control (Follow-Up)

8. Purchasing, Contracting and Supply
9. Personnel and Training

10. Technical Supervisor

11. Administrative

12. Clerical

13. Skilled Technician

14. Semi-Skilled Technician

15. Unskilled

Appendix B, Water and Wastewater Job Classification System contalns the
structure 2nd comprehensive listings at the facilities level. Positions for
NOPWASD and the Governorate/City levet are presented more generally.
Comprehensive assessments of these levels are included in the SR-4
Action Plan and more detailed position listings for NOPWASD and the

Governorates and Cities will be developed as part of those efforts.

Population. A key parameter defining the scope of this assessment was
population. This Initial effort concentrated on urban areas throughout all
regions of Egypt with the noted exceptions of Cairo, Alexandria and Canal
Cities (water). A population of 40,000 was identified as the urban
benchmark used by USAID in a describing sector activities and was
adopted by the WWISP.,
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Although NOPWASD has an on-going requirement to assess population
growth as a component of Master Planning and Feasibility Studies, no
reliable source of population statistics was readily available to the
WWISP/CDT team from within NOPWASD. Contact had to be established
between the WWISP and the Central Agency for Public Mobilization and
Statistics (CAPMAS) so that accurate, up-to-date population data could
be used as a basis for determining the specific urbar: areas to be included

in the assessment.

FIGURE 2-1, URBAN POPULATION CENTERS, lists all of the cities
throughout the governcrates with populations of at least 40,000 based on
the 1986 census and updated by CAPMAS using percentage for average

annual population growth.
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FIGURE 2-1 1)RBAN POPUL ATION CENTERS

Region Governerate Lecation” Population

Name Est. 19892

East Delta  |Port Sald Port Said 442000
Mid-Delta  |Gharbia Mahalla el Kebra 370944
EastDelta  [Suez Swez 373000
Mid-Delta  |Oharbia Tanta 353152
Eact Delta Dakahlia Manswra 3397712
Mid Egqypt Assuit assuit 293470
East Delta lsmailia lsmailia 294000
Mid-Delta  |Sharkia Zagazig 263160
Hid Egypt  |Fayoum Fagom 228312
Upper Egypt | Aswan Aswan 206310
Yeast Delta  [Beheira Damanher 202682
West Delta  |Beheira Kafr EV Dawwoar 200059
Mid Egqypt  |Menia Minga 192892
Mid-Delta Damietta Dawjetta 191776
Mid Egypt  |Beni Suef Beni Swef 162572
Upper Egypt  (Suhag Suhayg 144336
Mid-Delta  |Menoufla Shibin ¢] Kem 142837
Upper Eqypt  |Qena Luxes 135991
EastDelta  |Qalvbia Benha 130620
Upper Eqypt  {Qena Qena 130301
Mid-Delta  [Kafr o] Sheikh Kafr o] Sheikh 110250
Mid Egqypt  |Menla Mallawi 106360
Mid-Delta  [Sharkis Bilies 103716
EastDelta  |Dakahlia Mit Ghamr 100164
East Delta Qalbia Qalywh 98276
Mid-Delta  |Kafr ¢ Sheikh Diswy 83490
EastDella  |Dakahlis Matariga 79542
East Delta  |Dakahlia BeKas 768560
Upper Egypt  |Suhag Akhmin 76824
Weast Delta  [Beheira Hansh Isa 73260
Weast Delta  [Beheira Edke 75256
Mid-Delta  [Menoufia Minef 75036
Mid-Detita  |Sharkia Adu Kebir T4304
Upper Egypt  [Suhag Girga 13332
EastDelta  |North Sinai El Arish 72960
Mid-Delta  |Charbia Zifta 72416
MidEgypt  [Menia Samatut 68672
East Delta  |Dakahlia Simbillavein 64812
Upper Eqypt  [Suhag Tahta 63438
Mid-Delta  |Gharbia Kafr el Zaigat 61304
East Delta  [Dakahlia Takha 39902
Mid-Eqypt  |[Fayoum Sannewres 59444
Upper Eqypt  |Qena Arment 59176
East Delta  {Dakahlia Manzala 58920
Hid-Delta  |Menoufia Ashmwm 568692
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FIGURE 2-1 URBAN POPULATION CENTERS

Mid Egypt  [Beni Suef Naser 58200
Mid-Egypt | Assuit E? Nassia 56950
Upper Eqypt  |Aswan idfe 36233
West Delta  [Beheira Rashid 55624
Mid Egypt  [Menia Maghagha 55056
East Delta  |Qalubia Qantir El Khairiga 54736
MidEgypt  |Assuit Abu Tig 52930
Mid Eqypt | Assuit Abneb 32260
Exst Delta  |Dakahlia Dekerness 52046
Mid-Delta  [Sharkia Faqus 51858
Mid-Eqypt  |Menia Bent Mazar 313504
Upper Eqypt |Subag Tima 51216
Mid-Delta  |Kafr ¢] Sheikh Begela 5115
Mid-Delts  |Kafr el Shekh Fawwal 43392
Upper Egypt  [Aswan Kem Ombe 49335
Mid Eqypt  [Menla Fekria 49136
Mid-Delta  |Sharkia Minget el Qamh 40762
Wost Delta  [MarsaMatrouth |Marsa Matreuth 48732
Mid Eqypt | Assuit Pairut 48240
East Delta Dakahlia Gamalia 48118
Mid Egypt Giza Avsin: 47500
Upper Eqypt  [Qena Esna 46650
Upper Eqypt  |Qena Isna 46638
MidEqypt  |Beni Suef Fashn 46360
Upper Egypt  [Qena Qus 46069
Mid Egypt | Assuit Manfalut 45560
East Delta  |Qalbta Khanka 44704
Mid-Delta  [Gharbia Samannud 43648
East Delta  |Dakahlia Sherbeen 43208
Mid Eqypt  [New Yalley Kharga 42764
Mid Egqypt  |Beni Suef Bida 42680
East Delta Dakshlia Menfeyel & EV Nasr 42226
Mid-Delta  |Gharbia Basywm 41664
Upper Eqypt  |Qena Disima 41537
Mid-Delta  |Menoufia Tala 41366
| Upper Eqypt |Suhag Manshah 40740

® Caire & Alexandria Exclwded
%% Papulations Projected by CAPMAS
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4. CURRENT PLANTS. Proceeding from the clties listed In FIGURE 2-1, 1t
was possiblie to determine which water and wastewater plants would be
a part of the assessment Separate databases for water and wastewater
plants currently in operation were developed with the help of the
NOPWASD Technical Assistance Department and the Regional Project
Execution Departments. Investigation of the current manpower levels at
these plants provides one of the most critical outputs of this
assessment, the quantity of employees actually working fn the urban

portion of the sector now.

These databases will become components of the NOPWASD Management
Information System (MIS) and will be accurately updated as part of
NOPWASD National Needs Assessments. Until the time when the MIS is
fully operational, the CDT will attempt to maintain the database found in
Appendix C, Water Facilities and Appendix D, Wastewater Facilities
(Current) so that up-to-date Information wi!l be more easlly avallable

for assessment purposes.

4. NEW PLANTS. The major factor accounting for growth in the manpower
levels throughout the sector will be the completion and operation of the
new plants which are currently under construction or in the
planning/funding stages. The WWISP/CDT team developed separate
databases for expected water and wastewater plants currently under
constructfon or in planning. The help of the NOPWASD Reglonal Project

Execution Departments was critical in identifying these plants.
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The progress of any project 1s directly dependent upon its funding. The
current economic and management circumstances in Egypt make accurate
prediction of plant completions very difficult. The completion dates in
the following tables are provided for planning and projection purposes
and should be interpreted as best case estimates. By taking a best case
approach, manpower projections may be somewhat inflated if taken on a
strictly annual basis. Appendix C, Current and Projected Water Facilities
and Appendix D, Current and Projected Wastewater Facllities (New) wil
require a very close level of attention so that updates reflect actual

completions and more accurate estimates planned completions.

D.  CONCLUSIONS AND RECOMMENDATIONS

1. Conclusion. That manpower development and training within
NOPWASD have traditionally been considered low priority activities.
This status Is reflected in the small number of staff assigned to
the CDT, the limited facilities dedicated to training, and the low annual
training budget of L.E.11,000. Appendix A, CDT Mission and
Responsibilities, clearly lists the broad scope of the very important
activities that the CDT must accomplish if NOPWASD is to properly

support manpower development and training throughout the sector.

Recommendation. That NOPWASD top management recognize the key
role that the CDT plays In the NOPWASD Mission and support the CDT

accordingly in terms of adequate allocation of personnel, facilities and
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budgetary resources. The first major activity in the SR-4 Action Plan,

Strenathening the CDT, should receive the total commitment of the

Chairman so that the necessary support required by the CDT to satisfy its

Mission can be implemented without delay.

Conclusion. That a significant amount of work has been conducted and
is underway in the sector to assess manpower and develop training. The
CDT has a limited awareness of these efforts and therefore can not take
advantage of the findings that countless experts have documented in

detailed studies.

Recommendation. That the CDT Director commit his staff to a program
of internal upgrading which has its primary focus on collecting and
absorbing the wealth of information aiready available in Egypt concerning

manpower development and training in the water and wastewater sector.

Conclusion. That the data requirements of the CDT necessary for
manpower planning and decision making are not being adequately
supported by NOPWASD as a whole. This is true both in terms of the
quantity and quality of up-to-date data available within NOPWASD.

Recommendation. That NOPWASD top management place high priority

on the development and maintenance of professional information systems

within NOPWASD and that these systems be responsive to the
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information requirements of the CDT. That the CDT maintain the

databases which have been created as part of this assessment effort.

Conclusion. That the current manpower planning and training conducted
by the CDT is based on experience with the training needs of the sector
instead of a combination of experience, current data and analytic

methods.

Recommendation. That the CDT Director identify Assessment as a
critical departmental activity and require that plans and proposals
presented within the department always have a justification based on up-

to-date and accurate data.

Conclusion. That the CDT operates in isolation from the other major
activities within NOPWASD. That the CDT needs to develop strong and
regular coordination and communication with the other NOPWASD Central

Departments and with some key outside GOE agencies.

Recommendation. NOPWASD top management and the Directors of
Central Departments recognize the interrelatedness of their activities to
the mission of the CDT and coordinate with the CDT on a regular basls
through periodic high level meetings organized by the CDT Director to
present the CDT agenda.

. \é(



N

CHAPTER 3

DATA COLLECTION PROCEDURES

Ve

\W°



CHAPTER 3

DATA COLLECTION PROCEDURES

A. ASSESSMENT PROCEDURES

Structuring the Assessment Process. The Manpower Needs
Assessment was conducted as a six step process: Assessment Design,
Instrument Development, Data Cotlection, Data Reduction, Analysis, and

Reporting of Findings.

During Design and Development, the goals for the assessment were clearly
identified and an overall plan was established for accomplishment of
objectives. In the case of the WWISP Subtask B2.1, the goals were
specified as the followIng assessment outputs for the water and

Wastewater Sector:

Current Manpower Assessment

Ten-Year Projected Manpower Needs

Work force Skills Survey

Entry Level Skill Requirements
e Master Training Requirements List

Personnel Practices Review
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The results of the Assessment provided the basis for the planning of
Subtask B2.2, Manpower Development Program. The Design and
Development steps incorporated the information needs of the Manpower
Development Program and ensured that appropriate data would be
collected and provided in a form compatibie with the planning

requirements of Subtask B2.2.

This chapter presents the procedures which were destgned and developed
for the collection of data In the fleld from Governorate, City, Water Plant,
Wastewater Plant, and Pump Station personnel. Fach procedure is
presented in a standardized format to demonstrate how data were
collected for this initial assessment and to serve as a reference for
conducting future manpower needs assessments. Tre examples in each
procedure are actual schedules, plans, and forms taken from data

collection in the twenty <ities which were included in the sample.

These procedures are contained in this report to serve as a reference

for future use by COT Counterparts in their on-going assessment efforts.

Format. The elements of a standard procedure are given below to provide
guidance in its use. Each procedure has three main components:

Introduction, Instruction, and Comments.

The Introduction contains: the Procedure Name, Revision Number, Date

of the Last Revision, and the Purpose of the Procedure. The Manpower
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Needs Assessment {s Intended to be an on-going process and future use
of the procedures is expected. The Revision Number and Date are very
important in maintainirg records of modifications which are made to

procedures.

The Purpose should clearly state exactly why certain data is being
collected. The specific purpose of each procedure should be agreed upon
by the data collection staff and the final users of the data. This
coordinatfon is critical and should also Include review of procedural
steps and any data collection forms developed for the assessment. Data
collection is not done in isolation. It is part of the planning process and

needs to be closely tied to the other efforts in the CDT.

The Instruction describes the step-by-step procedure. Most procedures
developed for this assessment have associated data collection forms.
These forms are described in the Instruction and are attached. In the case
of assessments conducted In the Water and Wastewater Sector, Arabic
must be the primary language for data collection. Both Arabic and English

versions are included when a procedure requires a form.

The Comments section of each procedure contains suggestions based on
experience in the field. The Comments may include hints on how to
explain a form during an interview or how to record information
effictently. More importantly, the comments may identify difficuities

with the current version of the form. These comments should alert the
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user to potential problems and serve as reminders for later revisions.
Each procedure identifies the difficulties encountered and suggested

changes.

Data Collection Procedures: This section contains the SR-4 Data
Collection Procedures which were used to plan and conduct the WwiSP

Assessment.

o Selecting a Sample
e Data Gathering Logistics
Motification & Coordination
Schedule
Assignments
o Collecting Data at the Governorate and City (Form DC-1)
e Collecting Data at a Water or Wastewater Plant (Form DC-2)
Current Manpower Level (Form DC-3)
Training Priority & Specific Training Needs (Form DC-4)
Projected Manpower Needs (Form DC-5)
Entry Level Skills (Form DC-6)

Personnel Practices Review (Form DC-7)

Workforce Skills Survey (Form DC-8 E, M, C)

Electrician, Mechanic, Chemist Tests

W



CENTRAL DEPARTMENT FOR TRAINING
DATA COLLECTION PROCEDURE

PROCEDURE NAME: Selecting a Sample
REVISION NUMBER: 001 DATE: 6/89

PURPOSE: To identify a combination of facilities, governorates, and cities

whitch when taken as a group are representative of the Sector.

INSTRUCTION: Described below are the steps to be followed to identify a

Sample from a pool of Water Plants according to specified criteria.

Hanpower information and training needs have been derived from 16 Water
Treatment Plants out of a total of 64 plants serving urban areas of 40,000
or moere in their populations. Therefore, 48 plants remain to be visited for

mformation to be added to the findings of the Inftial assessment.

Logictical considerations (budget, availability of manpower, etc.) will
dictate the number of planis to be visited. Each visit could consume two
davs at each plant, wilh two plants per week, allowing one day for travel.
Visits could be concluded in 5 weeks if two teams were to be deployed in
the field to cover 20 plants. Thal is 20 plants X 2.5 days per visit / 2 teams

= 25 days or 5 working weeks.


http:Loqic.T.ic.al

with sorne knowledge of the number to be visited, the next step is to
identify which plants should be visited on a randorm representative sarnpling

basis. The following procedure is recornmended:

Step |. Preparea 10-cell matrix 5o that plants may be entered by their

location and design capacities such as the following:

Reglon
Design Gapacily Upper Fyypt Mid-Egypt West Delta Mid-Delta East Delta

<300L/5

» 300 L/5

.

A convienient split for design capacities might be 300 Litres/Second.

Step 2. Plot all plants by region and their capacities. Plants will be

entered by numbering them rather than by name. Enter only those plants
which have not been visited (48 plants). It may be necessary to combine
cells if entries are very low in number, i.e. combine East Delta with Mid-

Delta, etc.

Step 3. Oraw the numbers of plants from each cell in proportion to its

percentage of 48 remaining plants to be visited. For example, if a cell has
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10 plants, then

10 plants/cell =21% X 10 plants = 4 plants to be drawn at random

20 plants/visited

Step 4. Consult a table of random numbers to assist in making the draw.

Such tables have columns of four-digit randomized numbers.

read the table horizantally by row or vertically by column. tt makes no
difference, but determine which digits are to be read, i.e. the first-placed
digits or those that follow. In the following example, the random draw is on
the first two digits. Let us say that a cell has 10 plants numbered t thru 10
Al vee are making a draw for that cell from the following columns in a

randorn table

0235 7501
1127 0900
0768 9384
1206 1177
5896 0101

we need to draw 4 plants from this cell and so we move down the columns
until we pick up that number which fall in the 1 - 10 listing. Continue
reading the table until a number 1s encountered which is simitar to a cell

entry (Plant). This plant will be selected for visit. Continue to read the
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table and matoh numbers with cell entries until 20 plants have been

celeciod

Step 5. Deterrine the sur of all plants drawn at randorn. It should equal

Joplants to be visited during the next field trip.

COMMENTS: Due by constramts of preparation time, available manpower,
A ol time, twenty cites were selected which each had a Water and a
wystawater Plant Py ulantifying sites where both types of facilities could
bovisnou‘suunfknﬁtrraveltnneandfnanpower\wassaved This approach
terwdel toward areas with greater populations where most Wastewater
Plant= are currently found A reasonable distribution of Water Plants
According te capacity and source was achieved although it is strongly

rocopnended that futyre sarmples rely more closely on the Instruction



CENTRAL DEPARTHMENT FOR TRAINING
DATA COLLECTION PROCEDURE

PROCEDURE NAME: Data Gathering Logistics
REVISION NUMBER: 001 DATE: 6/89

PURPOSE: To coordinate all logistical aspects of the field effort including:
Authorization, Notification, Scheduling, Assignments, Travel Arrangements,

and Transportation.

INSTRUCTION: Listed below are the steps to be followed to ensure that
the data gathering in the field is properly supported by advanced

coordination between NOPWASD and the Governorates, Cities, and Plants.

Step 1. Each major assessment effort must have an Assessment Leader
assigned by the CDT Director. The leader has responsibility for
implementation of this procedure and for arranging other details of the
assessment. Organizatton is critical when going into the field. Everyone
involved In data collection should be fully prepared and understand their
role. Data collection requires detailed organization and special
arrangements. The best set of instruments can be easily undermined by

inadequate attention to logistics of the field effort.

3-9



Step 2. Scheduling of the effort is critical. An adequate amount of time
shoula be allowed for the data collection on-site. The total time required
should be based on field trials of the instruments plus travel and time for

any necessary stops at local government offices.

Step 3. Team assignments should be coordinated well in advance so that

staff have adequate time to make personal and family plans.

Step 4. Funding requirements to cover travel, local transport, lodging,

food, etc. should be carefully calculated. Cash advances should be arranged.

Step 5. A meeting must be requested by the COT Director with the
NOPWASD Deputy Chairman to review all plans for the effort in the field and
to secure his authorization of the Assessment Activity and all the details of
schedule, assignment, and the travel and related expenses which are

expected.

Step 6. A proposed notification letter from the NOPWASD Chairman or his
Deputy as advanced notice for the assessment, should be prepared by the
Assessment Leader and approved by the CDT Director. The notification
should clearly state the purpose of the assessment, the people to be
contacted, the required level of local effort and any preparation necessary
by them, the names of the data collection team, and the dates of the visit. A

sample Arabic letter Is attached. This notification tetter should be sent at
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least one month prior to the expected travel to ailow for dellvery time and

an opportunity to respond.

Step 7. After receiving authorization for the planned assessment,
coordination with NOPWASD Project Execution Regional Representatives to
meet assessment teams at sites is essential. These Representatives can
help in the establishment of rapport at each site. They are available at the
NOPWASD Mogama offices on Sundays and Thursdays. They spend the middle
of the week in the field and can preview forms on-site and assist In other

arrangements such as hotel accommodations.

Step 8. Final arrangements must be made for travel ticketing and
advances. All personnel traveling to the field should be instructed to make

daily contact with the Cairo office and report on progress.

COMMENTS: The WWISP assessment was conducted during the two week
period from 24 July to 2 August, 1989 by five teams each having one
American Advisor and One Egyptian Expert. NOPWASD Execution Department
Regional Representatives joined the teams on site. CDT Counterparts did
not take part in field data gathering activities. Since the establishment of
on-going assessment is an important WWISP objective, NOPWASD should
authorize the participation of CDT Counterparts. The data gathering

schedute is shown below.
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Week 1, 24 - 27 July
Team 1. Aswan, Luxor
2. Assuit, Minya
3. Qena, Sohag
4. Benha, Zagazig
5. Kafr El-Zayat, Damanhour

week 2, 30 July - 2 August
Team 1. Suez, Port Sald
2. Beni Suef, Fayoum
3. Domiat, Mansura
4, Tanta, Minuf
5. Kafr El-Sheikh, Mahalla E1-Kubra

The assessment sample covered all regions of Egypt. Future assessment
activities should account for cltmatic condltions and schedule accordingly.
The WWISP assessment included travel to Upper Egypt during mid-summer
and conditions were difficult. In general, field work should be avoided

during the summer.

It seems that the more advanced governmental and plant level coordination,
the more efficient the process of data coliection will be. During the initial
assessment, only the Governorate of fices were notified by NOPWASD letter.

WWISP f1eld experience strongly supports the need for sending notifications
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to all three sector field levels (Governorate, City, and Plant) to ensure a

more complete awareness of planned visits.

Preparation of instruments should include limited pilot testing {n a nearby
city and plant to identify problems with forms or procedures and to
determine the time required for administration. Allowing NOPWASD
Execution Department Regional Representatives to hand deliver
notifications and copies of the forms would greatly improve the overall data

gathering process.

As the field becomes more accustomed to CDT assessments better relations
and cornmunication should develop. The current situation does not support
the use of mail-in forms, but experimentation with them in the future is

suqgested.
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Boyle Engineering and
National Education (J.V.)
in Association with A.AW/TEAM MISR
Waler & Wastewaler Inslilutional
Supporl Project ( WWISP )

Engr. Abdel Satam Fl-laCie
Depuly Chairman, NOIWASD
Hopamma Building - 6Lh Floor
Tahrir Square

Coiro, Lgypt
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July 5, 1989
WHISP/89/00192/11S/em/LTR

The Manpower Development and Training staCf ( U.S. Advisors and
FrypLlian Fxperls ) are now preparing to visit 20 cities throughout
Frypl. in order to collect data for Subtask DB2.1 - Manpower Needs
ssessment.  ( Altachment I - Travel Schedule ).

Your assislance 1s requested to :

(n) HNolify ULhe appropriate government authorities of our plans to
visit Water and Wastewaler Plants in  their Governorales.
(Attachment 2 Introductory letters ).

(b) Authorize the counterparts fCrom Lhe NOPWASD Central Department for
Training Lo Lake part in Lhese visits.

() saipn engincers  Crom  NOPHASD Iteglonal  Execution Units to
accompany the HWHISP sLaff and counterparts to the sites. The
local contacts  Lhat Lhe Executlon people have will be very
valuable In speedlng up Lhe data collectlion process.

The effecliveness of our data collection in the field is essential
Lo Lhe success of the Manpower Development and Tralning efforts. Your
ansintance and approval of these items will help to ensure that WWISP
accomplishes 1ls Manpower Assessmen. goals.

Harm personal regards.
Sincerely yours,

)\ (D Gt

Approved ( ] .]U A. D'Emldio

lleLturned Cor
; t Man r
Additional InCormation [ ] flesldent Projec age

, A Eng. Abdel Salam El-Raflie
C/ 7|
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/
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2, Ahmed Qiabi S1, 161h lloor, Mohandessin, Giza — Tel, 3478597 — Fax 3478478 \\
/

N



JL..\.]

hY]
.

i

M, T, W, T
26, 25, 26, 27

LOCATION

ASHWAN, LUxon
bit. CIHOW
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DR. NIFMEYER
SAMLIY AIMED

QENA SOHAG
DI, SANSOY

KIIALRY EL KENAWY

BERNR, ZAGAZIG
HOHARD SOKROLOFF
MUKIITAR HURDIN

KAFR Fi-~ZALAT
DAMANHITOUR

DR. CHORNESS
YOUSSEF HENLEN

MAHPOWER NEEDS ASSESSMENT

TRAVEL SCHEDULE

T._;.QJ

NETACIIMENT

S, M, T, W.
30, 31, AUG 1 & 2

LOCATION

SOUTI SINAL, PORT SAID
DIt. SANSOM

KHATRY KENAWY

MOIIAMED 1IADIDI

BENI SUFF, FAYUM
DRl. NIFMEYER
YOUSSEF IIENIEN

DOMIAT, MANSOURA
Dit. CHOW
MUKIITAR® RURDLR

TANTA, MINUF
DIit. CHORNESS
REDA IBRAIIIM

KAFIt FL-SHELKII
MAUALLA EL~ KUDRA
IIOWARD SOKOLOFF
SAMIR AIMED
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CENTRAL DEPARTMENT FOR TRAINING
DATA COLLECTION PROCEDURE

PROCEDURE NAME: Collecting Data at the Governorate and City Level
REVISION NUMBER: 001 DATE: 6/89

PURPOSE: To determine the Water and Wastewater projects that are under
construction or are being planned for the next 10 years and the estimated

completion date for each project.

INSTRUCTION: Listed below are the steps to be followed to complete data

collection at the local government level.

Step 1. Complete all preliminary information such as Location, Date, Name

of Interviewee. Sample attached.

Step 2. Explain the purpose of the data collection effort and the potential
improvements which can be brought about by basing future manpower
planning on up-to-date input from the field. Allow the interviewee to

examine the instrument and discuss it with members of his staff.

Step 3. Ask for the required information and be prepared to wait patiently
for consultation with other related staff, review of local records, etc. Try

to get the most complete answers possible and encourage further discussion



of the subjects addressed. All data entries should be made by a member of

the data collection team.

-tep 4. The instructions given in Steps 1~3 above should be followed as
initial steps for all data collection procedures. No additional instructions

are required for this procedure.

COMMENTS: The people at the local government level concerned with
public utilities are aware of the projects under construction, but may be
reluctant to estimate project completions. Since supervision of
construction falls under NOPWASD, project completion dates are best

received from the NOPWASD Regional Representative.

Under the current Flve-Year planning process, local government proposes
new projects for funding review. Therefore, local officfals are a reasonable
source of information regarding projects in the long-term planning/funding

stages.

For projects under construction in the planning phase, local officials seem

more willing to discuss expansions to existing plants than new facilities.

3-15
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GOVERNMENT LOCAL LEVEL

LOCATION: —=——c--e—e—- CITY - mmmemmm—— e ——————
OFFICE: ~ -========--- INTERVIEWEE : == ~=—————=—
DATE: = —emmvmcem——-

1. WHAT ARE THE PLAN FOR NEW WATER PLAT CONSTRUCTION AND EXPANSION
FOR THE NEXT 5 YEARS ?

YEAR

VI W=

FOLLOWING 5 YEARS (6-10)

2. WHAT ARF THE PLANS FOR NEW WASTEWATER PLANT CONSTRUCTION AMND
EXPANSION FOR THE NEXT 5 YEARS ?

YEAR 1
2
3
4
5

FOLLOWING 5 YEARS (6-10)

DC 1-a



CENTRAL DEPARTHMENT FOR TRAINING
DATA COLLECTION PROCEDURE

PROCEDURE NAME: Collecting Data at a Water or Wastewater Plant -

Plant Characleristics

REVISION NUMBER: 00! DATE: 6/689

PURPOSE: To describe the technical characteristics a particular water or

Wastewater Plant.

INSTRUCTION: Listedbelow are the steps to be followed to obtain
accurate descriptive information for the Water or Wastewater plant being

visited.

Step 1. Follow the general steps provided in CDT Procedure-Collecting

Data at the Governorate and City Level.

Step 2. This Instrument contains a number of open-ended information
categories. The data collector should encourage full discussion and record
all relevant comments. Samples of Water and Wastewater instruments are

attached.

COMMENTS: The data collection form for this procedure gathers

descriptive technical Information which may not be of immediate use to the

3-16
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CDT. However, it provided an opportunity for the on-site plant personnel to

describe their facility and produced valuable information.

It also assisted in developing rapport, as most plant managers were willing

to discuss the physical aspects of their operation.

Future assessments should evaluate the feasibility of the CDT collecting
technical information. Since the process is time consuming, a more focused
data collection instrument is suggested for future use. The National Needs
Assessment and the Management Information System Subtasks should
establish and update technical databases which will be extremely useful to

the CDT.

3-17
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A

PLANT NAME:

SYSTEM TYPE

REGIONAL: YR.COMMISSIONED

RURAL T. LINE NO. YR COMM.

MUNICIPAL

NETWORK

AREA SERVED

REGION PRINCIFLE OF TREATMENT

CITIES -
STATUS

MARAKAZ FUNCTIONING LINES

ABANDONED LINES

VILLAGE MISC. WORKING LINES

BLANT CHARACTERISTICS

HATER TREATMENT PLANT

DATE:

PLANT CAPACITY 1000 ™M3/DAY

T. LINE NO. CAFACITY

SOURCE OF RAW WATER
RIVER NILE

CANAL

WELLS

FUMPING STATIONS
RAW WATER STATION

T. LINE NO. CAPACITY

FRIME MOVERS

ELECT. DIESELS

DC 2-z 1

WATER _QUANITITY

RAW

TREATED

STORAGE

OVERALL STORAGE CAPACITY M3 --
NO. OF STORAGE RESERVOIRES —---
ELEVATED TANKS ————==——-

FOWER SUPPLY
CITY

EMERGENCY
CHLORINATION



«A

R JION SYSTE CONSUMPTION

O0/ALL M LENSTH —————-—
BOOSTERS
CAFACITY L/SEC

LOZATION
MOVERS ELECT./MECH.

LEAKAGE

O/aLL % LOSS

ATTRIBUTED TO:
LOSSES WITHIN THE TREATMENT FLANT

LOSSES WITHIN THE NETWORK ——-%
ILLEGAL CONNECTIONS — —~——%
CONSUMER WASTAGE _—
STAND FIFE WASTAGE —
DC 2-b W

COLLECTIONS

CONSUMER METERING
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PLANT CHARACTERISTICO

WAGE TREATM AN
PLANT LOCATION: —=—==—=—=—— DATE:
PLANT NAME: ===———-——-=-—= INTERVIEWEE: ——————~—————=
COLLECTION ESTIMATE OF FILTRATION TREATHENT PLANT CAPACITY 1000m3/DAY
D/ALL LENGTH OF INFILTERATION =———=———— % FLANT ¢ DATA CHARACT.) T. LINE NO. CAPACITY
MAIN COLLECTORS ——-KM  EXFILTERATION ——-————- %
SUB SEWERS ——=————- KM YEAR COMMISSIONED
D/ALL LINGTH OF T. LINE NO. YR COMM.
CONNECTIONS
NO. OF HOUSES SERVED ———-—-——
SUESIDARY FUMPING -—
STATIONS : PERCENTAGE INDUSTRY —==————=
TREATMENT OF SLUDGE
STN.NO. 0O/ALL CAP MOVER PRINCIFLE OF TREATMENT
—————— m?/day —————-
DISFOSAL OF T. WATER
MAIN PUMPING STATIONS: STATUS
STN. NO  0O/ALL CAP M3/DAY FUNCTIONING LINES

----------- ———— DISPOSAL OF SLUDSE
________________ ABANDONED L {NES

DC 2-a WKW
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PUMPING STATIONS (IN THE NETWORK)

INLET STATION

RETURN SLUDGE/WATER

EXCESS_ SLUDGE

TREATED WATER

CHLORINATION

DC 2-b WW

POWER SUPPLY

CITVY:

EMERGENCY :



CENTRAL DEPARTMENT FOR TRAINING
DATA COLLECTION PROCEDURE

PROCEDURE NAME: Collecting Data at a Water or Wastewater Plant -

Current Manpower Level
REVISION NUMBER: 001 DATE: 6/89

PURPOSE: To determine the number of employees by occupation assigned in

a Water or wastewater Plant.

INSTRUCTION: Listed below are steps to be followed to collect data on

the current manpower levels at a Water or Wastewater Plant.

Step 1. Follow the general steps provided in CDT Procedure-Collecting

Data at the Governorate and City Level.

Step 2. Explain that this instrument represents a generic large scale
Water or Wastewater Plant and that the plant being visited will be
compared to the generic organization. Samples are attached.

Step 3. The form requires authorized, actual and shortage/surplus data.

Step 4. Smaller plants may not have all of the same departments or

positions shown in the organizatfon. These deviations should be noted.

3-18
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Step 5. If aplant has positions not already listed on the form, they should

be added for the appropriate organizational unit.

Step 6. Arrangements should be made to collect data at other locations if
information concerning an organizational elements such as Pump Station is

not available at the plant.

COMMENTS: Both the Water and Wastewater forms were based on generic
plant organizations. Plant managers in the field responded well to the
generic organizations and job titles, but were not able to provide
information about functions such as personnel, finance, and customer
services which were usually a part of the local government. Future
assessments focusing on the governmental levels supporting the sector
should be planned. Data for pump station manning was also difficult to
collect at each p'ant, especlally In cities with larger networks. Future
assgssments should allow adequate time to meet with the supervisors who

can pirovide such information.

The initial forms provided space for authorized (budgeted), actual, and
shortage/surplus manpower. However, generally plant managers were not
able to provide such data, but were could provide actual manpower levels.
Future assessments may find that this data is avallable at the local

government level and procedures should be modified accordingly.

3-19
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WATEF WGFYS DIFECTOR

",/11/

I

PURICHASING MAINTENANCE
FOLLOW-UP LEZAL FERSONNEL FINANCE CONTRACTING AND
EQUIFMENT
CONSUMER
NEW FROJECTS TREATMENT WATER: DISTRIBUTION TRAINING
SERVICES
| sl | | | |
. % % _Z = .
g ~ g 5 3 g 8
= e [75}
5 o (= - %
= 2 A & 2 g &
: ; T I HE
3 % g = % g 8

DC 3-a W




l(./

DIFECTOF
WATEF “AF TMENT
FOLLOW WP Zi5AL PERSONNEL
JOB TIT.E JOE TITLE JOE TITLE |
M3F FOLLOW UF MGF: LEBAL MGR FEFSONNEL
INSFECTOR FOLLOW uF ADMIN. AESISTANT CLERM FERSNN.
COLLECTING DATA FOR CLERK CLERI/TYFIST
FOLLOW UF
TYPIST CLERK/FAYROLL
TECHNICIAN
CLERK
TYFPIST
é i | ;
i | !
DC 3-b W




DIFECTOR
WATER DEFAFRTMENT

MAIN STOFES

F INANCE PURCHASING/CONTPACTING AND
EQUIFPMENT
JoB TITLE JOB TITLE JOB TITLE
MGR. FINANCE Mi3R PUSCHASING MER STORE
CONTRACTING
ACCOUNTANT ADMIN, ASSISTANT STOREKEEFER
BOOKKEFER CONTRACT SFECIALIST CLERK/TYPIST

BUDGET ACCOUNTANT CLK

CLERK PAYROLL

CLERK/TYPIST

CLERK FURCHASING
RECORDS

CLERK/TYPIST

STORE CLERK

EQUIPMENT

FOREMAN

MECHANICS

ELECTRICIAN

LABOFEFRS

DC3—<c W




NEW FFOJECTS

NEW FFOJECTS

TRATMING

JOB TITLE

Jog TITLE

JOB TITLE

CHIEF ENGINEER FOR
NEW PROJECTS

TREATMENT ENGINEER

M5R. TRAININS

ENG. SP’LIST OPER.

- . MAINT.
DISTRIBUTION ENGINEER CLERCK/TYPIST




OFEFATION SECTION

MAINTENANCE

LAEQFATORY

JOB TITLE

JOB TITLE

JOB TITLE

SUP. SCREENING AND
GRIT REMOVAL

SUP. COAIGULANT,PREFAR.

DOSING.

SUP. SETTLING

SUP. FILTERATION

SUP. CHOLORINATION

SUP. PUMPING STAT'’N

SUP. PUMP’G STAT'N

OPERAT'N I P.STAT'N

OPER. II P. STAT’N

LABORERS

MAINTENANCE SUP.

CHIEF ELECTRIC

CHIEF MECHANIC

ZONE LABORER

BUILDING & GROUNDS
supP.

GRADEN LABORERS

TELEPHONE QOPERATOR

SECURITY

ROAD MAINTENANCE

CARPENTER

INTERIOR PAINTER

MANSON

FURNITURE FINISHER

CHIEF CHEMIST

CHEMIST

ALUMINUM SUL-
FHATE HELFER

OFFICE BOY
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WATER DIRECTOR

CHIEF ENGINEER

I

!

RECORDS

MAINTENANCE MAINS AND SERVICES

BOOSTERS OFERATIONS

JOB TITLE

JOB TITLE

JOB TITLE

NETWORK ENGINEER

TECHNICIANS

DRAFTSMAN

CREW CHIEFS

TECHNICIANS

LABORERS

FOREMEN

VALVE MAINTENANCE

VEHICLE SUPERVISOR

VEHICLE MECHANIC

VEHICLE ELECT.

VEHICLE IRON WKR

DRIVER - CARS

DRIVER =~ EQIUP.

1ST SHIFT SUP

IND SHIFT SUP.

3SRD SHIFT SUF.

BOOSTER OFER.

ASSIT.B.OFER.

LABORERS

MAINT.SUP.B.O.

LEAD MECH.M.

MECH. SUB.FOR

OPERATOR

DR1VER

ne I-f W




CUSTOMER SERVICE
CHIEF ENGINEER

LABORERS

CUSTOMER/ACC.CLERK

CLERK/TYPIST

METER INSTALLATION % REFAIR CUSTOMER ACCOUNTS SECTION COLLECTION SECTION
JOR TITLE JOBR TITLE JOB TITLE
FOREMAN CHIEF CASHIERS
METER REPAIR METER READER CLERK/TYFIST

DC 3-g W




L3

ax bl

s
ey o)

("i’d.é‘lés)?o

I
TH® e

e
| Frv e
7

DC 3-a WW



el Gl ELL o o S ol

Pobadl ches gl bl s ol

: t;,t:.ll

30
—

q—'-"‘"“ 3yl

H CS,..H :

ahoull ot
IR | P

AT 1) GRS a bl » ) 2 Sloas
“." ;)'I — :l
SlEsadl s bl g (odlogll) ool 05,28,

Gl il aclas

ask Al 8

DC 3-b WW

Saogill o Solw

358 all o8

o Gl skzyt =




ﬁaﬂ Gymal] Al s (s Gl
ool chas gt dhall s o gl

E |

Sibl e

l @.4" Syall 350

t sl

Sl Atally Sl

i L sl

,_‘:.LL..—-‘-“ R

Sl atally sgiadl pe
a1 atall el
agiall Sladl
abril) S5

ass At o8

\T&-vLN

duiliall canloe

g-a_Js

@58 al o

DC 3-c WW

cneladl g
sl SY1 gps2 K
ask all o8

e Ylgnls el o8




RO NS TR T-L8 S e

Toan HIFLN
| !
Sl '

.;.l:_u.:..!l r..h@a' }__S
4 L>..'g'-\5&° L=

Ashanl GJES oa% e aloo,

J’I i

-

SB e

s et

Dc 3-d WW




A\

G odleally 332Nl Bl I

: gl T aheull ot
"J,J'A-" :L_:l

L w1

L aal

-y

&aslz ot Elalt 8,
e Elo B>
S &l LMo
Bileall gl Sl

el =l Q.sb g‘.)S:..,Sﬂ.,
Bball Jot SLxS
Eluall Sb SLyS

Sl S

lasl Gidos Slast Jloe
a2l 32 Bsd
asbaall aL_..Jl. EL PO
Sl i3 e Suibe
oaball obodl Ehioe  SL S
dlosll 43, Al Sl S
Sbl>; xS ShuS

JB Sl @

Dc 3-e WW

Joy oty B Sl Lo

. :".__;3,';." E.__Jn:’ -.::L-b_‘-). Lo

A ade

ol el

Sl o5 Slast LN

Slosdl Cidns  Sle>l Lsda




._;.:.‘l ..5_...:.‘_' PN ErS LE‘A—;—S“ e ad C,L_n.a

(% -
Pt b g 2l s o S : el S S P
‘ ‘ : el Ll

IR EY IR
Sl

l adlelly &En)l olle

. «J\\

col—aS
Joto a2ls
Joro ol

t_:_.\l: Jal:

DC 3-f WW




N

|

3L

, Enall &etlly a5 ) Sl

D g D ahsall

sl el

Gosledl alaally oyl Zas

=il ol bow Gl

H,"LE.NJ#

-t
&

SR ets B,
Sllkaall pebs Lol
Jural allalt 2 SOk
o8 3L 35

el Gl g0

Ale

SIS &

DC

3-g WW

sl s

Slolb JLits S
SEe Liss SLuS
(wmd)aball cets Jle
Jels




&

H C_.'.__Jl\'._'—_u "' R} = .g_.l

a2l

-

|

AR Y
o —

PRGN P TN

|

St s sl

W

DC 3-h WW




DIREZTOR

WASTEWATER FLANT

l

l

CUSTOMEFR: FOLLOW-UF LESAL FERSONNEL FINANCE FURCHAS' i3
SERVICES CONTRACTS
[ [ [ |
TRAINING NEW FROJS TREATMENT ZOLLECTION
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CENTRAL DEPARTMENT FOR TRAINING
DATA COLLECTION PROCEDURE

PROCEDURE NAME: Collecting Data at a Water or Wastewater Plant -
Training Priority & Specific Training Needs
REVISION NUMBER: 001 DATE: 6/89

PURPOSE: To Identify which occupations In a particular water or
Wastewater Plant are In need of short term training and which require
sustained long term training. To identify the specific training needs of each

occupation by Plant.

INSTRUCTION: | isted below are the steps to be followed to collect data

on training priorities and specific training needs by occupation.

Step 1. Follow the general steps provided tn CDT Procedure-Collecting
Data at the Governorate and City Level.

Step 2. This form is a complex and time consuming, however it is probably
the most important one in the assessment package. A detailed explanation
of how to prioritize training according to six month increments is required.

Samples are attached.

Step 3. Plant management should be made aware that operattonal

considerations such as release of staff from the work site or from specific

3-20



duties to obtain training should have little bearing on assessments of
priority. |f a manager believes that all of the employees in a particular
occupation require training immediately, he should be instructed to answer
accordingly. Explain that this does not mean that he has agreed to release

them all for training at the same time.

Step 4. Expect a tendency for plant managers to prefer OJT over Formal
Training which will probably be held off-site. Again, managers should be

encouraged to separate training from operational concerns.

Step 5. Acritically impcrtant part of this form is the section for
Description of Training Required. This section should receive adequate

attention by the interviewer and interviewee alike.

COMMENTS: This form, in its current format, is very difficult to use and
significant modificattons are required to correct it. First, it assumes that
a high degree of standardization in psition description duties and
qualifications exists throughout the sector. The WWISP teams determined
that this is not the case, and therefore, training needs for each position will

differ from plant to plant based upon the duties assigned.

Second, the form assumes a level of management sophistication which
expects concerned supervisors to determine the criticality of training needs
by position on a a time scale basis. The accuracy of data collected using

this approach is suspect.

3-21



A complete review of position descriptions for the sector Is required.
Future assessments should augment the generic organizations with generic
position descriptions or job task lists. Although these will require that a
lot of paper be carried into the field, they would help to clearly identify the
skills required of a specific position at a specific plant and assist

supervisors in stating specific training needs.

In addition, the method for rating criticality of training should be
simplified. A point scale rating system (3 to 5 point range) indicating
relative need for training among particular positions would be more easily

understood and accurate.
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TRAINING REQUIREENTS - WATER FLANTS
YEAR:
PLANT H DEFT.: GENERAL DATE:
LOCATION = DIV. : INTERVIEW TEAM :
SEC. : INTERVIEWEE:
NUMBER PRIORITY FOR TRAIN'G TYFE OF TRAIN'G
JOB TITLE REQUEST- DESCRIPTION OF TRAIN'G
ING o] ] 12 18 24 FORMAL oJT REQUIRED
TRAIN'G
DIRECTOR

ADMINISTRATIVE ASSISTANT

CLERK/TYPIST
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CLERK PURCHASING
CLERK/TYPIST
DC 4-f W




9\%

FaARE @7 OF 18

TEATAING FEQUIFEMENTS ~ WATEF FL.OWNTS

FLANT ;. e ——— DEFT. :MAIN WAFEHLUSE
LOIATION 2 —=m—meom—e———eo EUIEMENT FOF THE FLANTE

s

i priaority traxnxngl type of trn’'g
JOE TITLE DSCRIFTION OF TRAINING FECUIFED

o J& { 1:] 1e| Z3{FOFRAL i CJT

MANAGEF STOPE

STOREKEEFER

CLERK/TYPIST

STORE CLERK

EQUIPMENT FOREMAN

MECHANICS

ELECTIRCIAN

LABOFEFRS

DC 4-g W



FLANT :
LOCATION : =———————————m———

PAGE ©8 OF 18

TRAINING REQUIFEMENTS — WATEF FLANTS

DEPT.:NEW FFOJECTS

DATE:

INTEFVIEW TEAM : ——————==—=====

INTERVIEWEE:

JOB TITLE

priority traiming| type of trn’g

Q

€

12] 18

24 |FORMAL oJ7

DESCRIPTION OF TRAINING

REQUIRED

CHIEF ENGINEER FOR NEW FROJECTS

TREATMENT ENGINEER

DISTRIBUTION ENGINEER

DC 4-h W




PAGE 0% OF 1B
TRAINING FEQUIFEMENMTS - WATER FLANTS
YEAF: ———m——————mm————
FLANT H DEFT. :WATER FURIFICATION AND DATE: -
LOCATION s TFEATMEMT INTEFVIEW TEAM § —————————— e
SEC. :WATEF FUFIFICATION-OFEFATION INT=ZFVIEWEE:
priority training| type of trn’ag
JOE TITLE DESCFIPTION OF TRAINING FECUIFED
O |6 1z 18| Z+{FORMAL oJT

SUFEFVISOF, SCREENING AND GRIT REMOVAL

SUPEFVISOR, COAGULANT, PREFARATION DOSINS

SUFERVISOR, SETTLING

SUFPEFRVISOR FILTRATION

SUFEFRVISOFR CHOLGCRINATICN

SUPEFVISOR FPUMFPING STATION

OPERATION I FUMFPING STATION

OPERATION II1 FUMFPING STATION .

. [}

LABOFERS L
.‘
i
X

) —l

DC 4-1 W




FLANT R i e e
LOCATION :

TRAINING FEQUIFEMENTS - WATEF FLANTS

DEFT. i WATEF
TMATHLTENANCE

SEC.

TREATMENT

DATE:

INTEFVIEW TEAM : ———memmm———— e

I'ITEFVIEWEE:

JOB TITLE

pricrity training

type

=f trn'q

&

124 13

FORMAL

oJT

DESCFIFTION OF TRAINING FEQUIFED

MAINTENANCE SUPERVISOR

CHIEF ELECT. -

CHIEF MECHANIC

BUILDINGS AND GROUNDS SUPERVISOR

3ARDEN LABORERS

TELEFHONIST

MANSON

INTERIA FAINTER

FURNITUFE FINISHER

SECURITY

FOAD MAINTENANLCE

CARFENTEFR

DC 4-j W



TFAININ: FEQUIFEMENTS - WATEFR FLANTS

FAGE 11 0OF 1B

YEAR: ——————mmmmm—
FLANT H DEPT.:WATEF FURIFICATION AND DATE:
LOCATION : TFEATMENT INTERVIEW TEAM § =—————me—me— e
SEC. :LAEORATOFRY INTERVIEWEE:
priority training| type of trn’'ag
JOB TITLE DESCRIPTION OF TRAINING REQUIRED
O |e iZ| 18] Z4|FORMAL oJT
ZHIEF CHEMIST
CHEMIST
ALUMINUM SULPHATE HELPER
LABE BOY
]
f
i
DC 4-k W




TRAINING FEQUIFEMENTS - WATEF FLANTS

YEAFR: =—————————r—————
FLANT : DEPT.:WATEF DISTFIBUTION NETWOFHS DATE:--
LOCATION 2 DIVISION: WATEF DISTRIEUTION INTEFVIEW TEAM : —————m—=——————
SEZ. : FECOFDS INTERVIEWEE:
priority trainina| type of trn'a
JaB TITLE DESC<IFTION OF TRAINING REQUIRED

0 {6 12} 18} 24 |FOFMAL oJT

WATER NETWORKS ENGINEER

TECHNICIANS

TECHNICIAN /CONNECTIONS

DRAFTSMAN

CLERK/BOOKEEPING

LC 4-1 W



FAGE 13 OF 18

TEAINING REQUIREMENTS - WATEFR FLANTS

YEAF:

FLANT H DEFT.:WATEF DISTRIBUTION NETWORHS DATE:

LOCATION : DIV, :WATEF DISTRIRBUTION INTEFVIEW TEAM @ ——————————=———

SECT. : MAINTENANCE INTERVIEWEE:
priority training| tvpe of trn'ag
JOoz TITLE DESCRIFTION OF TRAINING REQUIRED
O j& 12] 18} 24 |FORMAL oJT
CREW CHIEF

TECHNICIANS

ZONE LABORERS
LABORERS

FOREMAN ( NETWORK >
VALVE MAINTENANCE
VEHICLES SUPERVISOR
VEHICLES MECH
VEHICLES ELECT

IRON WORKER

DRIVERS

DC 4-m W




TRAINING ~ECUIFEMENTS - HATEF FLANTS

FLANT  3==--oo——————weme———
LIOCATICN 3 —————==——=oo-o—o

DISTFISUTICN NETLCF S

NUMEBEF FRICPITY FOF TFRAIN'G ; TYFE QF TFAIN'S
JOB TITLE FEQUEST- . DESCRIPTION OF TFREIN'I
ING o ) 12 18 24 || FoFmAL oJT FECQUIFED
TRAIN'

FIRST SHIFT SUFERVISOR

seconp  ,, e

THIRD ’y X

BOOSTER OPERATION

ASSIST BOOSTER OPERATION

LABORERS

MAINTENANCE SUPERVISOR BOOSTER OPER.

LEAD MECH. MAINTENANCE

MECH SUBST. FOR OPERATOR

DRIVER

DC 4-n W



FAGE 1S OF 18

TRAINING FEQUIFEMENTS - WATEF FLANTS
YEAF::
FLANT H DEFT.: LCUSTOMEFR SERVICES DATE:
LOCATION : DIV. : METER INSTALLATION AND REPAIR INTERVIEW TEAM :
SEZ. 1 INTERVIEWEE:
NUMEEFR FRIORITY FOR TRAIN'’S TYFE OF TRAIN'G
JOB TITLE FEQUEST- DESCRIFPTION OF TRAIN'G
INS [v] [ 12 18 24 FORMAL aJT REQUIRED
TRAIN’ I3

METEF REPAIR

FOREMAN

LABORER

<
p—

DC 40 W




TRAINING REQUIFEMENTS -

FAGE 1€ OF 1B

WATEF FLANTS

YEAFR:
FLANT : DEFT.: CUSTOMEF SEFVICES DATE:
LOCATION : DIV. : CUSTOMEF ACCOUNTS INTEFVIEW TEAM :
SEC. ¢ INTEFVIEWEE:
NUMEEFE. FRIOFITY FOF TRAIN'G. TYFL OF TRAIN'G
JOE TITLE REQUEST- DESCFIPTION OF TRAIN’G
ING O & 12 18 e FORMAL oJT REQUIRED
TRAIN'G
CHIEF CUSTOMER SERVICES
METER READER
CUSTOMER ACCOUNTS CLERK
DC 4-p W




PAGE 17 OF 1B

TRAINING FEQUIFEMENTS - WATEF FLANTS
YEAF:
FLANT H DEFT.: CUSTOMEFR SEFVICES DATE:
LOCATION = pIV. : COLLECTION INTEFVIEW TEAM :
SEZ. 3 INTERVIEWEE:
NUMEEFR PRIOFRITY FOR TRAIN'G TYFE OF TRAIN'G
JOB TITLE REQUEST- DESCRIFTION OF TRAIN’G
ING v} = 1z 18 24 FORMAL oJT REQUIRED
TRAIN'G
CASHIERS
CLERK/TYPIST
DC 4—q W

NS



FAGE 1B OF 18

TRAINING REQUIREMENTS - WATEFR FLANTS

YEAF:
FLANT : DEFT.: TRAININSG DATE:

LOCATION = DIV. = INTEFVIEW TEAM =

SEC. OFEFATION INTERVIEWEE:
NUMBER PRIORITY FOR TRAIN’G TYFE OF TRAIN’G
JOE TITLE REQUEST- DESCRIPTION OF TRAIN'G
ING [} 6 12 18 24 FORMAL oJT REQUIRED

TRAIN'G

MANABER TRAINING

ENG. SPECIALIST OPERATICN

ENS. MAINTENANCE SPECIALIST

CLERK/TYPIST

DRAFTSMAN

DC 4-r W
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TRAIMING

2

PAGE 01 OF 18
EQUIFEMENTS = WASTE WATER FLANTT

FLANT f e DEFT.: DIFELTCH
LIZATION = Div. 2 TEAM ¢
SET. 3 I:
NUMBER FFICORITY FOR TEAIN' TYFE CGF TFAIN':
JOp TITLE FEQUEST~ DESZFIFTION OF TRPAIN'S
ING 0 S 1z 13 4 FOFMAL oJT FEQUIFED
TRAIMN? 3
DIRECTOR
ADMINIST. ASSISTANT.
CLERK/TYPIST
DC 4-a WW




el

TrAIMINS

FAGE O OF 13

FETULIFENENTS ~ WASTEZ WATEF SLANTS
[N
FLANT : CEFT.: LUSTOMER SEFVICES DATE:
LOCATION : Div. : INTEFVIEW TEAM :
SEC. = INTESYIEWEE:
NUMBEF FRIQRITY FOR TFAIN'S TYFE OF TRAIN'S
JoB TITLE FEQUEST - DESCRIFTION OF TFAIN'G
ING v} & 1z 18 24 FORMAL “ oJT REQUIFED
TRAIN'3
MANAGER CUSTOMER SERVICES (CONNECT’NS)
ADMIN. ASSIST.
CLERK/TYPIST
DC 4-b WW




FaizZ w2 SF

re
w

TRAIMIMNG FEJUIFEMENTS - WASTE WATER FLANTS
YEAF:
FLANT H DEPT.: FOLLCW-UF DATE:
LOCATION = DIV. : INTEFVIEW TEAM :
SEC. 3 INTEFVIEWEE:
NUMEER PRIQGRITY FOR TRAIN'G TYFE OF TRAIN’S
JOB TITLE FEQUEST- DESCRIPTION OF TRAIN'G
ING ) =Y 12 18 <4 FORMAL aJT REQUIFED
TRAIN'I
MANAGER FOLLCW-UP
INSFECTOR, FOLLOW UP
TECHNICIAN, FOLLOW-UP
TECHNICIANS
CLERK/TYPIST
DC 4—c WW

&




1Y L

»

FAGE 4 QF 13

TEAINIMNG FECSULIFEMENTS - WASTE WATEF FLANTZ
YEAF:
FLANT : DEFT.: LEGAL AFFAIFS DATE:
LOCATION DIV. = INTEFVIEW TEAM =
SEZ. 3 INTEFVIEWEE:
NUMEBER FRICRITY FOR TRAIN'Z TYPE OF TRAIN'G
JOB TITLE FEQUEST- DESCRIPTION OF TRAIN'G
ING 0 & 12 18 24 FOrRMAL oJT REQUIRED
TRAIN'I
MANAGER, LEGAL AFFAIRS
ADMIN. ASSISTANT
CLERK/TYPIST
DC 4-d WW
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FAGE 0S OF 18

TFAIMNIMG FEQUIFEMENTS — WASTE WATEF FLANTG
YERAF:
FLANT e — e DEFT.: FEFSONMEL AFFAILFS DATE:
LOCATION DIV. : INTEFRVIEW TEAM @
SEC. @ INTEFVIENEE:
NUMEREFR FRIORITY FOR TRAIN’G TYFE OF TRAIN'I3
JOB TITLE REQUEST- DESCRIPTION OF TRAIN'
ING 0 ] 12 18 =4 FORMAL aJT REQUIRED
TRAIN'G
MANAGER, PERSONNEL
CLERK, PERSONNEL
CLERK, PAYROLL
CLERK/TYPIST
DC 4—e WW
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PAZE ©E& OF 18

TRAINING FEQUIFEMENTS ~ WASTE HATEF FLANTS
YEAR:
FLANT : DEPT.: FINANCE DATE:
LOCATION = DIVY. = INTEFVIEW TEAM :
SEZ. 3 INTERVIEWEE:

NUMBER FRIORITY FOR TRAIN'SG TYPE OF TRAIN’G
JOB TITLE REQUEST- DESCRIPTION CF TRAIN'G
ING o] 6 12 18 24 FORMAL oJT REQUIRED
TRAIN'G
MANAGER, FINANCE
ACCOUNTANT
BOOKEEPER
BUDGET AND AHCCOUNTING CLERK
CLERK PAYROLL
CLERK/TYPIST
DC 4-f WW



TRAINIMG FEQUIFEMEMTS

— WASTE WATER FLANTS

FAZE 07 OF 18

YEAR:
PLANT H DEPT.: CONTRACTING AND FURCHASING DATE:
LOCATION : DIV. : INTERVIEW TEAM :
SEC. INTEFVIEWEE:
NUMEBER PRIORITY FOR TRAIN’SG TYPE OF TRAIN’G
JOoB TITLE REQUEST -~ DESCRIPTION OF TRAIN’G
ING o] 6 12 18 2 FORMAL aJT REQUIRED
TRAIN? 3

MANAGER, CONTRACTING AND PURCHASING

ADMIN. ASST

CONTRACTING SPECIALIST

CLERK, PURCHASING RECORDS

CLERK/TYPIST

DC 4-g WW




TRAINING FEQUIFEMENTS

=~ WASTE WATER FLANTS

FAGE 0B OF 18

YEAFR:
PLANT H DEFT.: TRAINING DATE:
LOCATION DIV. : INTERVIEW TEAM :
SEC. 3 INTEFPVIEWEE:
NUMBER FRIQGRITY FOR TRAIN'G TYPE OF TRAIN'3
JOB TITLE RECQUEST- DESCRIPTION GF TRAIN'S
ING ) [ 12 18 4 FORMAL |} oJT REQUIRED
TRAIN'G
MANAGER TRAINING
TRAINING SPECIALIST, OPERATIONS
TRAINING SPECIALIST, MAINTENANCE
CLERK/TYPIST
DRAFTSMAN
DC 4-h WW




N

PAGE O3 OF 18

TEALNIMNE FETUIFEMENTS = WASTE WATER FLANMTS
YEnF:
FLANT H DEFT.: NEW FFOJECTS DATE:
LOCATION = DIV. : FACILITY FECOFDS INTEFRVIEW TEAM :
SEC. : INTERVIEWEE:
NUMBEF FRIORITY FOR TRAIN’G TYFE OF TRAIN'S
JOB TITLE REQUEST- DESCRIPTION OF TRAIN’S
ING 0 6 12 18 24 FORMAL oJT REQUIRED
TRAIN'G
MANAGER, PROJECT RECORDS
PLANNING ENGINEER
i
DC 4-1 WW
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TRAINING REQUIREMENTS - WASTE WATER PLANTS

YEAR:
PLANT H DEFT.: TREATHMENT DATE:
LOCATION : ——————==————cw—=- DIV. = INTEFVIEW TEAM :
SEC. : OPERATIONS INTERVIEWEE:
NUMEER. PRIORITY FOR TRAIN'G TYPE OF TRAIN'G
JOoB TITLE REQUEST- DESCRIPTION OF TRAIN'G
ING 0 [ 12 18 24 FORMAL oJT REQUIRED
TRAIN'G

SUPERVISOR, TREATMENT PLANT

SUPERVISOR, SCREENING AND GRIT REMOVAL

SUFERVISOR, PRIMARY SETTLING

SUPERVISOR AERATION SYSTEMS

SUPERVISOR, DRYING BEDS

LABORER OF DRYING BEDS

SUPERVISOR CHLORINATION

MECHANIC FOR TREATED WATER

MECHANIC FOS SLUDSE PUMPS

ELECT. FETURNEACL WATEF

DC 4-J WW
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PABE 11! OF 18

TRAINING FECUIFEMENTS - WASTE WATES FLANTS
YEAP:
FLANT H DEFT.: TFEATMENT PFOLZ3ZES DATE:
LOCATION 3 —————— DIv. = INTEFVIEW TEAM
SEC. @ MAINTENANIZ INTEFVIEKEE:
NUMBEF FRIOFITY FOR TFAIN'IS TYPE OF TRAIN’MHG
JOB TITLE FEQUEST~ DESCRIPTION OF TRAIN'G
ING 0 [ 12 18 24 FORMAL QJT REQUIFED
TRAIN'G

SUPERVISOR, PLANT MAINTENANCE
TRANSPORT

FOREMAN MECHANICAL MAINTENANCE

FOREMAN ELECT. MAINTENANCE

MECHANIC I, MAINTENANCE

MECHANIC II, MAINTENANCE

ELECT. I

ELECT II

MECHANIC, AUTOMOTIVE EQUIP. MECHANIC

3ARDENER

WATCHMAN

DC 4-k WW
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PABE 12 OF 16

WATER FLANTS

QATE:

TEAF:

INTEFVIEW TEAM :

INTEFVIEWEE:

NUMEEF: FRIOFITY FOR TRAIN'S TYFE OF TPAIN'G
JOB TITLE FEQUEST- DESCRIPTION OF TRAIN'G
NG 0 6 12 | 18 | 24 || FormaL oJT REQUIFED
TPAIN'G;
ELECT. SLUDGE PUMPS
ELECT. GPERATOR OF SCRAFER
DRIVER
DC 4-1 WW




HWATER FLANTS

PAcE 1T OF 18

TRAINtNY JETUIFEMENTS - WASTE
YEAF:
FLANT H DEFT.: TFEATMENT CFEFATICMNS DAaTZ:
LOCATION : ——~——meem——e—ee—— DIV. : MAINTENANCE INTESVIEW TEAM :
SEL. @ INTEFVIEWEE:
MNUMEBER PRIORITY FOP TRAIN?'IS TYFE OF TPAIN':
JOB TITLE FEQUEST- DESCFIPTION OF TRAIN’G
ING D3 [ 12 18 24 FOFMAL aJT FEQUIRED
TPAIN'G

TELEPHONE OPERATOR

DRIVER

LABORER

DC 4-m WW
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FAGE 14 OF 19

TRAINING FETUIFEMENTS - WASTE WATEF FLANTS
YEAR:
PLANT : DEPT.: TFEATMENT DATE:
LOCATION § ——————e———e———e——— DIv. : LAECFATCRY INTEFVIEW TEAM :
SEC. : INTEFVIEWEE:
NUMBER PRIORITY FCR TRAIN'G TYPE OF TRAIN'G
JoB TITLE FEQUEST- DESCRIPTION OF TRAIN'
ING 0 s 12 18 24 FORMAL oJT REQUIFED
TRAIN'S
CHIEF CHEMIST
ASSIST CHEMIST
LAB TECHNICIAN
LAB JANITOR
LABORER
DC 4-n WW




obv

FAasE 12 25 13
TEALNING FEQUIFEMENTS = WA3TI WATES FLANTS
TEAF:
PLANT DEFT.: PUMP INi3 STATIGN DATE:
LOCATION § —=————————mmee DIV. : OFEFATION INTEFVIEW TEAM :
SEC. : INTEFRVIEWEE:
NUMBEP FRIQRITY FOR TRAIN'®G TYPE QF TRAIN'G
JOB TITLE REQUEST- DESCRIPTION OF TRAIN'S
ING 0 3 12 | 18 | 23 || FoemaL aJT REQUIFED
TRAIN' 5
SHIFT SUPERVISOR
PUMP STATION, MECHANIC
PUMP STATION, ELECTRICIAN
LABORER
DC 4-—0 WHW




PAGE 1w OF 18

TRAINING FEQUIREMENTS - WASTE WATEF FLANTS
YEAF:
FLANT  fo——m—eeemmmme—————— CERT.: FUmE L STATICN CaTE:
LOCATICN ¢ —==-————emomm———— DIv. = INTEFVIEW TEAM :
SEC. @ MAINTENANIE INTEFVIEWEE:
NUMEER FRIOFITY FOP TRAIN'S | TYFE OF TRAIN'S
JOB TITLE FEQUEST- ! DESCRIFTION OF TRAIN’S
5 D} 6 ! 12 18 24 FOFmAL oJT REQUIRED
TRAIN'S
SUPERVISOR, PUMPING STATION MAINTENANCE
FOREMAN, ELECT. MAINTENANCE
FOREMAN, MECH. MAINTENANCE
ELECT. 1 , PUMP STATION
ELECT. II, PUMP STATION
MECHNIC I, PUMP STATION
MECHANIC I, PUMP STATION
TRUCK DRIVER, CLEANING % COLLECTION
LABORER
DC 4-p WW




TRAINIIN: FETUIFEMENTS - WASTE WATIE FLANTS
rEAF:
PLANT H DEFT.: FUMP STATICH DATE:
LOCATION : ———-—————sos—m——= DIV, INTEFVIEW TEAM :
SEC. FGFILE MAINS AND GFAVITY INTEFVIEWEE:
SEWABGE MAINTEMNANCE
NUMBER FRIORITY FORP TRAIN'G TYFE OF TRAIN’G
JoB TITLE FEQUEST- DESCRIPTION OF TRAIN'S
ING 0 ) 12 18 24 FOFmMAL aJT REQUIRED

TRAIN'5

SUPERVISOR, PIPSLINE MAINTENANCE

SUPERVISOR, SEWER REPAIR

FOREMAN, MAINS AND SEWE MAINTENANCE

MANSON

PIPEFITTER

WELDER

LABORER

SUPERVISOR, SEWER CLEANING

DC 4-q WH
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FAGE 18 OF 18

TEAIMIMNG FECUIFEMENTS - WAGSTE WATES FLANTS
{ERF
Fl.AanT H DEFT.: DAT
LOCATION 3 ==——=———————===== Div. : INTEFVIEW TEAM :
SECZ. @ SEWEF CNNEITICNS INTEFVIEWESR:
NUMEEF t FRPIOFITY FOQR TPAIN’G TYFE CF TRAIN'G
JOB TITLE F’EQUEST-| DESCRIFTION OF TFAIN'G
ING 0 =3 12 18 43 FCRMAL aJT FEQUIFRED
TRAIN'G

SUPERVISOR SEWER CONNECTIONS

SUPERVISOR, HOUSE BUILDING CONNECTIONS

BACKHOE OFERATOR, NEW CONNECTIONS

BACKHOE OPERATOR, REPAIRS

LABORER

DC 4-r WW




CENTRAL DEPARTMENT FOR TRAINING
DATA COLLECTION PROCEDURE

PROCEDURE NAME: Collecting Data at a Water or Wastewater Plant -
Projected ManpoWer Needs (10 Year)

REVISION NUMBER: 001 DATE: 6/89

PURPOSE: To determire the estimated manpower quantity requirements of

a Water or Wastewater Plant by job categories for the next ten years.

INSTRUCTION: Listed below are the steps to be followed to accurateiy

determine the specific manpower needs of a plant in the future.

Step 1. Foliow the general steps provided in CDT Procedure-Collecting

Data at the Governorate and City Level.

Step 2. Explain that this form require Information based on Job Groups

instead of specific occupations. Samples are attached.

Step 3. Explain that this Is a ten year projection. The first S years are

treated independently and years 6-10 are dealt with as lump sum.

Step 4. The interviewee should be encouraged to justify his future

manpower needs in the Remarks section,

3-23



COMMENTS: The key factor in determining changes in manning levels is the
completion of expansions to current plants and construction of new plants.
Manning factors related to facilities are not available to local plant
managers who must rely on NOPWASD to determine quantities of additional
manpower for expansions and new plants. Therefore, the NOPWASD system
for assigning manning levels should be evaluated and the CDT should
recelved figures directly from within NOPWASD for the purposes of

manpower projections linked to construction completions.

The data provided by plant managers usually reflected a combination of
filling shortages and receiving additional surpluses. These data are
valuable, but represent a small percentage of the increased manning

attributable to construction completions.

3-24
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FLANT: ~ —=————————-
LOCATION:

10~-YEAR MANFOWEF FROJECTION
TYFE: WATER

DATE:

INTEFVIEWEE:

INTEFVIEW TTAM:

JOB GFROUP

NUMEER FEQUIFED BY YEAFR

o
W

1

"0

I1

1952

13933

1993

1935
2000

FEMAFES (NEW FFOJ.S,FLANTS, EXFANS. )

TOF MANAEMENT

ENGINEER

CHEMIST

SUFT/INSFECTOR

TECHNICIAN

DFEAFTEMAN

WATER FUMFP OFPERATOR

ACCOUNTANT

FEFSONNEL AND TRAINING OFFICER

ADMIMNSTRATION OFFICER

SUFFLIES GFFICER/ STOREMAN

LEGAL OFFICER

ECONOMIST

SLERICH

LABCREFR

TOTAL

DC 5a W




10-YEAR MANFPOWER PROJECTION DATE:
FLANT:  ——==——we———— TYPE: WATER INTERVIEWEE:
LOCATION: INTERVIEW TEAM:
NUMBER REQUIRED BY YEAR
JOB GROUP

13930

1991 1992 1993 1994

1995
2000

FEMARKS (NEW PR3J.S,PLANTS,EXPANS.)

SENIOR SUFERVISOR

SUPERVISOR/FOLLOW-UP

MECHANIC I % II

ELECTRICIANS I & II

TOTAL

DC 5- bW
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O\{l’_ ,

10 YEAF MARNFOWEF PRUJEC. .t

PLANT: e DATE:
LOCATION: TYFE: WASTEWATEFR INTEFVIEWEE:

INTEFVIEWEFR: ———

NUMBEFR FEQUIRED BY YEAF REMAFS

JOB GROUP ( NEW PROJEZTS, PLANTS,
19395 EXPANSIONS, ...ETC. )
1230 19321 1322 1333 13934 2000

MANAGEMENT

ENGINEER

SENIOR SUPERVISOR

SUPERVISOR/FOREMAN SPECIALIST

CHEMIST/BACTERIOLOGIST/LAB TECH.

LEGAL

ACCOUNTANT/BOOKER PERSON

PURCHASING/CONTRACTING/STOREKEEPER

PERSONNEL/TRAINING

PUMP STATION

PUMP STATION OPERATOR

MECHANIC (I & 1D

ELECTRICIAN (I & ID

HEAVY EQUIPMENT OPERATOR

CRAFTSMANC WELDER/PLUMBER,FITER,ETC.)

CLERICAL

TECH. ( DRAFTSMEN, SURVEYOR )

WATCHMAN

LABORER

TOTALS -

DC 5-a WW



CENTRAL DEPARTMENT FOR TRAINING
DATA COLLECTION PROCEDURE

PROCEDURE NAME: Collecting Data at a Water or Wastewater Plant -
Entry Level Skills
REVISION NUMBER: 001 DATE: 6/89

PURPOSE: To identify the Entry Level Skills by job categories for new

employees joining the sector.

INSTRUCTION: Listed below are the steps to be followed to collect data

concerning Entry Level Skills.

Step 1. Follow the general s'.eps provided in CDT Procedure-Collecting

Data at the Governorate znd ity Level.
Step 2. Nospecia! instructions required. Samples are attached.

COMMENTS: This form is very simple aid straight forward. Managers
tended to respond with what was required by governmental education
standards and avoided identifying speci'r ic skills to be developed during pre-
employment training at the secondary iavel for technicians and the at

university level for engineers, administraiars and managers.

3-25
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MINIMUM SKILL LEVELS FOF JOB ENTRY

JOB CATERORY AFABIC EDUC. |EXFERIENCE CEFTIFICAT'N VEH.OFER. vOZ. TR'NG FEMAF}FS
LITERACY LEVEL % LILENSING LICENSE FOST SEC.

ENGINEER

CHEMIST

LEGAL

ACCOUNTANT

STOFEKEEFER

TECHNICIAN

MECHANIC

ELECTRICIAN

CRAF TSMAN

DR IVER

CLERK

WATCHMAN

LABOFRER

C 6 W/WdW



CENTRAL DEPARTMENT FOR TRAINING
DATA COLLECTION PROCEDURE

PROCEDURE NAME: Collecting Data at a Water or Wastewater Plant -
Personnel Practices Review
REVISION NUMBER: 001 DATE: 6/89

PURPOSE: To determine the criticality of specific sector problems which
were documented in previous studies to the management of individual Water

and Wastewater Plants.

INSTRUCTION: Listed below are the steps to be followed to conduct an on-

site Personnel Practices Review.

Step 1. Follow the genera! steps provided in CDT Procedure-Collecting

Data at the Governorate and City Level.

Step 2. Expla - i™at this is a time consuming form to complete and will

require considerable discussion. Samples are attached.

Step 3. Explain the use of the Addendum form which requires the

completion of follow-up questions for all issues rated highly critical.

COMMENTS: The scope of subjects covered by this form can be

overwhelming. A specialized personne! practices assessment which would

3-26



allow zdequate time for full discussion of each major issue should be

initiatea in the future.
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PERSONNEL PRACTICES QUESTIONNAIRE

MANAGEMENT

OPERATIONS AND MAINTENANCE
PRODUCTIVITY

TRAINING

CAREER DEVELOPMENT
MANAGER/SUPERVISOR DEVELOPMENT
RECRUITMENT

SHORTAGES

SURPLUS

PERFORMANCE STANDARDS AND EVALUATION
PROMOTION

SALARY AND PAY GRADES

BENEFITS

INCENTIVES AND BONUSES

DISCIPLINE AND TERMINATION
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A. MANAGEMENT ISSUES

PROBLEMS
1. CLARIFYING THE RESPONSIBILITIES OF MANAGERS AND SUPERVISORS
2. GIVING MANAGERS MORE RESPONSIBILITY SUCH AS ;

A. PROMOTIONS

B. CAREER DEVELOPMENT DECISIONS

C. APPROVING WORK SCHEDULES, SHIFT WORK, LEAVES, OVERTIME

«++.ETC.
B. O & M

PROBLEMS
1. KEEPING AN EFFECTIVE PREVENTIVE MAINTENANCE PROGRAM GOING?

REDUCING UNSCHEDULED MAINTENANCE PROBLEMS?
2. GETTING SPARE PARTS WHEN NEEDED ?
3. REDUCING DAMAGES TO EQUIPMENT OR INJURY TO PEOPLE ?

C. PRODUCTIVITY

PROBLEMS
1. MONITORING PLANT EFFECTIVENESS IN SPITE OF HIGH ABSENTEEISM?
2. IMPROVING ENVIRONMENTAL CONDITIONS AT WORK ?
3. DEALING WITH WORKERS WHO ARE TOO TIRED FROM SECOND JOB ?
4. DEVELOPING A SENSE OF PRIDE IN WORK/WORKER'S MORALE ?
5. DEALING WITH WORKER DISSATISFACTION WITH JOB.

DC 7-b W/WW
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D. TRAINING

PROBLEM

1. DETERMINING THE SPECIFIC TRAINING IN NEEDS OF EACH PLANT JOB.

2. CERTIFYING/LICENSING OF EMPLOYEE ON SPECIFIC SKILLS/JOBS.

3. GETTING ACCESS TO TRAINING MANUALS IN ORDER TO CONDUCT
EFFECTIVE OJT PROGRAMS

4. FINDING TRAINING PROGRAMS SUITABLE FOR THE NEEDS OF W/WW
EMPLOYEES, SUPERVISORS AND MANAGERS

5. ENROLLING EMPLOYEES IN TRAIN-THE-TRAINER PROGRAMS.

6. ENROLLING SKILLED EXPERIENCED TECHNICIANS AND GRADUATE
ENGINEERS IN W/WW SPECIFIC CONTINUING EDUCATION/VOCATIONAL
PROGRAMS. .

7. SPARING PEOPLE OFF THE JOB TO GO TO TRAINING PROGRAMS (DUE TO
SKILL SHORTAGES ).

8. SENDING PEOPLE OVERSEAS (US, UK, ETC. ) FOR LONG AND SHORT
TERM TRAINING ? HOW MANY PEOPLE FROM YOUR PLANT HAVE GONE
OVERSEAS FOR TRAINING IN THE LAST TWO YEARS ?

E. CAREER DEVELOPMENT

PROBLEMS

1. ESTABLISHING A CLEAR PATH OF TRAINING AND PROMOTIONS FOR EACH
POSITION I.E. A WELL DEFINED CAREER PROGRESSION ?

2. USING A SYSTEM OF CERTIFYING QUALIFIED WORKERS SO THAT THEY
CAN BE LICENSED FOR VARIOUS OPERATING POSITIONS ?

F. MANAGEMENT/SUPERVISION DEVELOPMENT

PROBLEMS

1. GETTING MANAGERS AND SUPERVISORS PROPERLY TRAINED AS LEADERS

2. GETTING MANAGERS AND SUPERVISORS TO USE NEW SKILLS SUCH AS

COACHING, PROVIDING EMPLOYEE FEEDBACK, MOTIVATING EMPLOYEES,
AND USING PRPOER WORK PLANNING TECHNIQUES ?
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G. RECRUITMENT

PROBLEMS

1.

2.

FINDING QUALIFIED PEOPLE IN TIME FOR THEM TO LEARN THEIR JOBS
AS REPLACEMENT BEFORE WORKERS RETIRE ?

GETTING MORE MANAGEMENT INVOLVEMENT IN RECRUITING, GETTING
RECRUITING NEEDS INTO LABOR EXCHANGE ?

HAVING TO ACCEPT NEW PEOPLE WITHOUT BEING ABLE TO
INTERVIEW/SCREEN THEM ?

ATTRACTING QUALIFIED PEOPLE FROM THE LOCAL WORK POOL AND
VOCATIONAL TRAINING CENTERS ?

FINDING THAT SELECTION TEST RESULTS AND STATED QUALIFICATIONS
DO NOT MATCH THE PERFORMANCE REQUIRED OF NEW WORKERS ?

H. SHORTAGES

PROBLEM

OVERCOMING SHORTAGES IN MANAGEMENT AND SKILLED TECHNICIANS,
AND CRAFTSMEN.

ESTABLISHING MANNING LEVELS CONSISTENT WITH THE ACTUAL NEEDS
OF THE PLANT.

ASSIGNING PEOPLE TO THE DISTRIBUTION SYSTEMS AND OTHER
UNDEVISABLE JOBS.

I. SURPLUS

PROBLEM

HAVING TO USE PEOPLE IN JOBS THEY ARE NOT TRAINED FOR BECAUSE
YOU HAVE SURPLUS WORKERS ?

TRANSFERRING SURPLUS WORKERS TO OTHER SECTORS OR LEAVING
UNNEEDED POSITIONS EMPTY WHEN PEOPLE DEPART ?

HAVING TOO MANY PEOPLE FOR PLANT O & M ?
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PROBLE

J. PERFORMANCE STANDARDS AND EVALUATIONS

USING PERFORMANCE REVIEWS AS A METHOD OF IMPROVING INDIVIDUAL
PERFORMANCE AND IDENTIFYING PEOPLE WITH POTENTIAL.

SETTING PERFORMANCE STANDARDS FOR GROUP AND INDIVIDUAL JOBS
USING PERFORMANCE REVIEWS TO DETERMINE TRAINING NEEDS

GETTING SUPERVISORS TO RENDER OBJECTIVE PERFORMANCE EVALUTIONS
OF EMPLOYEES AND TO COUNSEL THEM E "FECTIVELY.

K. PROMOTION

PROBIL.EM

1.

PROMOTING PEOP] E BASED ON PERFORMANCE VS. OTHER FACTORS SUCH
AS SENIORITY, iND CURRENT POSITION.

RETAINING GOOD PEOPLE DUE TO THE LONG TIME PERIODS BETWEEN
PROMOTIONS.

L. SATARY AND PAY GRADES

PROBLEMS

GIVING PEOPLE MORE RESPONSIBILITIES WITHOUT BEING ABLE TO
PROVIDE THEM WITH MORE PAY.

LOOSING PEOPLE TO BETTER PAYING JOBS SUCH AS THE CONSTRUCTION
INDUSTRY.

USING THE PRESENT PAY SCALES AND GRADE STRUCTURES 7?7 FOR
EXAMPLE:

A. SOME JOBS WITH LESS SKILL REQUIREMENTS GET MORE PAY THAN
SOME WITH HIGHER SKILLS.

B. OVERTIME REQUIRES MORE THAN 60 HOURS AND IS LIMITED TO
15% OF SALARY.

DC 7-c W/WH
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C. NEED TO PROVIDE APPROPRIATE COMPENSATIONS AFTER THEY
REACH SALARY LIMIT. ALSO, LENGTH OF TIME ( 15 - 20
YEARS) TO REACH LIMIT.

USING PAY SCALES AND GRADES THAT UNFAIR TO THE:BETTER WORKERS,
I.E. THEY ARE NOT BASED ON PERFORMANCE.

5. PROMOTING GOOD PERFORMANCE BECAUSE LESS EFFECTIVE WORKERS HAVE
MORE TIME/SENIORITY ?
M. BENEFITS
PROBLEM
PROVIDING BENEFITS WHICH ARE EFFECTIVE TO RETAIN EMPLOYEES.
HOUSING
MEDICAL
LIFE INCREASES
COMPETITIVE
PENSION/RETIREMENT
N. INCENTIVES/BONUSES
PROBLEMS

1.

FINDING WAYS TO REWARD GOOD PERFORMANCES ?

2. REWARDING WORKERS BASED ON SYSTEM-~-
WIDE/PRODUCTIVITY/PERFORMANCE /

4. WORKERS WHO EXPECT AUTOMATIC BONUSES RATHER THAN REWARDS BASED
ON THEIR PRODUCTIVITY OR PERFORMANCE

5. OFFERING STEP INCREASES WITHIN A GRADE LEVEL TO ATTRACT AND
RETAIN EMPLOYEES.

0. DISCIPLINE/TERMINATION
PROBLEMS
1. GATHERING PROPER EVIDENCE OR DOCUMENTATION TO JUSTIFY THE

2.

TERMINATION OF AN EMPLOYEE ? REPEATED OFFENDERS

PUNISHING EMPLOYEES WHO DO THINGS AGAINST THE LAW

DC 7-f W/WW



ADDENDUM

PERSONNEL _PRACTICES QUESTIONNAIRE

PLEASE PROVIDE REASONS FOR HAVING CHECKED CERTAIN PROBLEMS AS
HIGHLY CRITICAL. ALSO YOUR RECOMMENDATIONS WOULD BE GREATLY
APPRECIATED ON HOW YOU BELEIVE THE PROBLEM COULD BE SOLVED

PROBLEM NO = —eeeeme e
PROBLEM STATEMENT === m oo
WHY IS THIS A HIGHLY CRITICAL_ PROBLEM ? WHAT DIFFICULTIES IS IT

CAUSING ? ( DESCRIBE BRIEFLY )
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CENTRAL DEPARTHENT FOR TRAINING
DATA COLLECTION PROCEDURE

PROCEDURE NAME: Collecting Data at a Water or Wastewater Plant -
Work foi e Skills Survey: Electrician, Mechanic,
Chemist Tests

REVISION NUMBER: 001 DATE: 6/89

PURPOSE: Toobjectively measure the current skill levels and deficiencies
of three critical professional/technical job specfalties: Electricians,

Mechanics, and Chemists.

INSTRUCTION: Listed below are the steps to be followed to administer

exams at Water and Wastewater Plants.

Step 1. Follow the general steps provided in CDT Procedure-Collecting

Data at the Governorate and City Level.
Step 2. Explain the types of questions on the exam and distribute exams to
plant managers who should call for voluntears to be tested. Exams are

attached.

Step 3. Collect exams for grading at the Cairo office.

3-28



COMMENTS: The conditions of exam administration should be more highly
controlled in the future. The testing should more occupations and
participants. Plant management should be encouraged to make testing
mandatory instead of the voluntary participation allowed in this initial
assessment. A formal setting for testing should be identified in each plant

and a member of the team should monitor the test administration.

3-29
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MECHANICAL TEST DESCRIPTION

One test was developed for examining Mechanics, Qualified Mechanical
Technicians and Mechanical Engineers. The test contained ten questions of

different difficulty levels.

o Four questions (*2, 5, 6, 7) are written al the Mechanic level or
lowest difficulty level. Mechanics score 100% if they answer these

qestions correctly.

e Two questions (*1, 4) are written at the Qualified Mechanical
Technician level. Qualified Mechanical Technicians score 1000% if
they correctly answer these 2 questions plus the questions at the

Mechanic level.
e The rernaining four questions are written at the Engineer level.

Questions 8 and 10 are theoretical and 3 and 9 are practical.

Enginrers must answer all ten questions correctly to score 100%.
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ELECTRICAL TEST DESCRIPTION

One test was developed for examining Electricians, Qualified Electrical
Technicians and Electrical Engineers. The test contained ten questions of

different difffculty levels.

e Four questions (*1, 2,5, 6, ) are written at the level or lowest
difficulty level. Electricians score 100% if they answer these

questions correctly.

e Two questions (*4, 10) are wrlttén at the Qualified Electrical
Technictan level. Qualified Mechanical Techniclans score 10007 if
they correctly answer these 2 questions plus the questions at the

Mechanic level.

e The remaining four questions are written at the Engineer level.
Questions 7 and 9 are theoretical and 3 and 9 are practical.

Erngineers must answer all ten questions correctly to score 1007%.
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CHEMISTS TEST DESCRIPTION

Two versions of the Chemists test were prepared and administered. One
form was for water treatment chemical analysis and the other was for
wastewater. Both tests evaluate the chemist's understanding of the process

and the required chernical checks at various stages of treatment.

The tests used in the field were derived from the testing procedures
currently used by the CDT to evaluate trainees at the end of the CDT Chemnist

COLr3es,



CONCLUSIONS AND RECOMMENDATIONS

Conclusion, That the NOPWASD CDT requires a structured set of
procedures for conducting manpower needs assessment activities and
an operating budget sufficient to support on-goin¢ manpower

assessments.

Recommendation. That the NOPWASD Chairman should place high
priority on the need for the systematic collection and analysis of data for

planning Manpower Development Programs throughout the sector.

Conclusion. That data collection within the Water and
Wastewater Sector is a difficult and time consuming task. However, it
should be regularly scheduled and the data collection instruments

should continue to be refined.

Recommendation. That the CDT Director sholud review the Procedures
developed for this initial Assessment to easure that the difficulties
discovered during their trial use and documented in the Comments section
of each procedure are resolved in future assessments. That the CDT
should identify Manpower Needs Assessment as a key function of

the department and continue to upgrade the procedures in its on-going

Manpower Needs Assessment effort.

3-30
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3. Conclusion. That Water and Wastewater managers in the field are not
universally cooperative with the assessment team's data collection

efforts.

Recommendation. That NOPWASD should use its office to ensure that

plant personnel provide ail requested data to CDT assessment personnel.

The CDT should develop a procedure for reporting cases of
uncooperative plant managers to NOPWASD top management for their

action.

3-31

’7}~



N\

7

CHAPTER 4

RAW DATA REDUCTION
and
ANALYSIS PROCEDURES

J




CHAPTER 4

DATA REDUCTION AND ANALYSIS PROCEDURES

ASGESSMENT  PROCESS

1

Data Reduction and Analysis. As previously described In Chapter 3,
the WWISP Manpower Needs Assessment was conducted in six steps:
Assessment Design, Instrument Development, Data Collection, Data

Reduction, Analysis, and Reporting of Findings.

in this chapter, procedures are presented which were used for the
Reduction and Analysis of data collected from Governorate, City, Water
Plant, Wastewater Plant, and Purnp Station personnel. These procedures
are included as areference for CDT Counterparts in their future
assessments. The findings of the Manpower Needs Assessment are

reported in the remaining chapters of this report.

PROCEDURES

1.

Format. Each procedure has two main components: Introduction and
fnstruction. (Descriptions of these standard procedural elements are

found in Chapter 3).

4-1



2. Dala Reduclion and Analysis Procedures: This section contains the
SR-4 Data Reduction and Analysis Procedures which were used to plan and

conduct the WWISP Assessment.

e Entry Level Skills Reduction and Analysis

® Personnel Practices Review Reduction and Analysts

e Determination of Current Personnel Manning at the Job Level

e Determination of Current Personnel [Manning at the
Organizational Level .

s [stimation of Personnel Manning for Other Plants in Urban Areas
with 40,000 or More Population

® Determination of Personnel fManning for Each Function or
Organizational Unit in Plants Not Visited

e Determining the Number of Personnel in Each Job Categorv
within Each Organizational Unit

e Determination of Manpower Requirements for Water a4

Wastewater Plants Projected for 1990 - 2000

4-2



CENTRAL DEPARTMENT FOR TRAINING
DATA REDUCTION PROCEDURE

PROCEDURE NAME: Entry Level Skills Reduction and Analysis
REVISION NUMBER: 001 DATE: 8/89
PURPOSE: To reduce and analyze the data collected on Entry Level Skills,

INSTRUCTION: Described below is the process followed to reduce and

analyze the data collected on Entry Level Skills.

Plant Managers indicated their Entry Level preferences in Literacy,
Education, Experience, Licensing, Post Secondary Vocational Training, etc.,
for specific job categories. Their responses were summarized in a Job
Category/Plant matrix separately for each Entry Level Skill. Then the
matrix was summed for each Job Category. The final measure ylelded for
each Entry Level Skill was varied, i.e., under Arabic Literacy, the percent
requiring a Good level and the percent wanting an Excellent level was

determined for each Job Category.
For Experience prior to initial hire, the number of years desired by Plant

Managers averaged across all plants to yield a single index for each Job

Category.

$
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For Education, the number of Plant Managers indicating preferences for

Elementary, Secondary, Post Secondary, etc., was reduced to a percentage

response for each Job Category.

All results were reduced to a Job Category/Entry Level Skills matrix to

reflect the findings.

4-4
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CENTRAL DEPARTMENT FOR TRAINING
DATA REDUCTION PROCEDURE

PROCEDURE NAME: Personnel Practices Review Reductfon and Analysis
REVISION NUMBER: 001 DATE: 8/89

PURPOSE: To reduce and analyze the data collected from the Personnel

Practices Review.

INSTRUCTION: Described below is the process followed to reduce and

analyze the data collected from the Personnel Practices Review.

Plant Managers responded to approximately 65 items grouped into
categories such as Management, Training, Recruitment, Shortages,
Surpluses, Compensation, etc. These items represented problems they might
be encountering which they rated on a 3-point continuum of Highly Critical,

Moderately Critical and of Little or No Criticality. Their responses were

sumimac and reducec to a percentage count to indicate the number
responding at each level of criticallty for a problem {ssue. This procedure

was followed separately for Water and Wastewater.

Plant Managers also described problems in greater depth which they
considered Highly Critical and provided their recommended solutions. In

each case, the main points of their problem and solution were reported.

4-5
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CENTRAL DEPARTMENT FOR TRAINING
DATA REDUCTION PROCEDURE

PROCEDURE NAME: Determination of Current Personnel Manning at the Job

Level
REVISION NUMBER: 001 DATE: 8/89
PURPOSE: To Determine the Current Personnel Manning at the Job Level

INSTRUCTION: Described below is the process followed to determine the

Current Personnel Manning at the Job Level.

A model organization was presented to Plant Managers with typical
positions in each organizational unit or function. In the éase of Water
Treatment Plants, approximately 25 functions and 95 job titles under them
were presented. They indicated the number holding each job title at their
respective plants. Additional job titles were written in as necessary. The
results for all 16 Plants were entered into a Functions/Job Title/Plant
Matrix. This matrix reflected the number at each plant holding each job
title and was summed vertically to show the total employees at each plant.
The matrix was then summed horizontally to show the number holding the

same job title for all plants.
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CENTRAL DEPARTMENT FOR TRAINING
DATA REDUCTION PROCEDURE

PROCEDURE NAME: Determination of Current Personnel Manning at

Organizational Level
REVISION NUMBER: 001 DATE: 8/89

PURPOSE: To determine Current Personnel Manning at the Organizational

Level.

iINSTRUCTION: Described below is the process followed to determine

Current Personnel Manning at the Organizational Level.

Personnei manning by Job Title was grouped initially by organizational unit.
Therefore, another Organization/Plant Matrix was prepared in which the
number of employees was entered by Plant and by organizational unit as
shown in the model organization. Sub-divisions within Treatment and
Distribution also were reflected in the number of employees. This matrix
was then surnmed horizontally to determine the Total number emploved in
each function, i.e, Treatment/Maintenance, Distribution/Booster Operations,
etc, for all 16 Plants. Total manning was determined by summing the
matrix vertically for each Plant and then verifying the grand total against
the summed horizontal arrays. Then the personnel manning for each function

was reduced to a percentage of the total manning for all plants. Witha
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total manning of 3965 found for all Water Treatment Plants, the number

ernployed in Treatment functions, for example, equalled 42%.

A similar procedure was followed in reduction of manpower data for

Wastewater Plants.



CENTRAL DEPARTMENT FOR TRAINING
DATA REDUCTION PROCEDURE

PROCEDURE NAME: Estimation of Personnel Manning for Other Plants in
Urban Areas with 40,000 or More Populations

REVISION NUMBER: 001 DATE: 8/89

PURPOSE: To determine an estimate of Personnel Manning for Other Piants

which were not visited in Urban Areas with 40,000 or More Populations.

INSTRUCTION: Described below is the process followed to Estimate
Personne! Manning for Other Plants in Urban Areas with 40,000 or More

Populations.

Forty-eight Water Treatment Plants were found In urban areas with
populations of 40,000 or more which were not included in the field
assessment. To estimate personnel manning for these plants, results of a
statistical analysis were applied from the Provincial Cities Water Supplies
Project (Binnie & Partners). A statisticaily significant relationship had
been established between design capacities and personnel manning. These
data were re-run by WWISP and verified. From those data a linear eguation
(Y = 35.41+ 0.4353 X) was established. WWISP had already determined the

design capacities and so was able to obtain the best predicted personnel



manning using this equation for 48 Water Treatment Plants thereby

increasing the reported results to 64 Plants.

In the case of Wastewater Plants no data were available from previous
studies on personnel manning and design capacities. Therefore, a linear
equation (Y = 165.345 + 0.1864 X), when Y equals the estimated personnel
manning and X equals known destgn capacities, was established for those
plants visited in the assessment. This equation was used for personnel
estimates for an additional eight Wastewater Plants, increasing the number

to be reported upon to 25 Plants.
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CENTRAL DEPARTHMENT FOR TRAINING
DATA REDUCTION PROCEDURE

PROCEDURE NAME: Determination of Personnel Manning for Each Function

or Organizational Unit in Plants Not Visited
REVISION NUMBER: 001 DATE: 8/89

PURPOSE: To determine Personnel Manning for Each Function or

Organizational Unit in Plants Not Visited.

INSTRUCTION: Described below is the process to determine Personnel

Manning for Each Function or Organizational Unit in Plants Not Visited.

Total manning for all plants visited was added to personnel manning
estimates derived through linear equations for plants not visited. inthe
case of Water Plants, a total of 3965 personnel for plants visited increased
to 7080 personnel for all 64 plants. For Wastewater Plants, the total of

4532 personnel for plants visited was increased to 5917 for all 25 plants.

The percentage breakout for the number of personnel in each organizational
unit had already been deterrained for all plants visited. These same
percentages were used to estimate the' number serving each organizational

function throughout the sector. Separate percentage tables were applied to

TN
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Water and Wastewater, respectively, as found from the analysis of field

data from plants visited.
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CENTRAL DEPARTMENT FOR TRAINING
DATA REDUCTION PROCEDURE

PROCEDURE NAME: Determining the Number of Personnel in Each Job

Category within Each Organizational Unit
REVISION NUMBER: 001 DATE: 8/89

PURPOSE: To Determine the Number of Personnel in Each Job Category

within Each Organizational Unit.

INSTRUCTION: Described below is the process followed to determine the

Number of Personnel in Each Job Category in Each Organizational Unit.

A Job Classification System of 15 job categories was established into
whirh the numerous positions in Water and Wastewater, respectively, were
merged. In the case of Water Plants, it enabled the reporting of jobs in 15
categories rather than by about 100 job titles. The number and percent of
jobs falling into each category (Clerical, Admin., Skilled Technician, etc.)
was determined for plants visited, respectively, for Water and Wastewater,
and at the organizational unit level as adopted in the model organizations
for both kinds of plants. The same percentages were extended to all plants
being reported in the assessment. That is, 7080 personnel in Water Plants

are being reported In 15 Job categories within the organizational
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breakdown, Also, 5917 personnel estimated to be employed in Wastewater

Plants are being reported in the same way.
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'CENTRAL DEPARTMENT FOR TRAINING
DATA REDUCTION PROCEDURE

PROCEDURE NAME: Determination of Manpower Requirements for Water
and Wastewater Plants Projected for 1990-2000

REVISION NUMBER: 001 ’ DATE: 8/89

PURPOSE: To det=rmine Manpower Requirements for Water and Wastewater
Plants Projected for 1990-2000.

INSTRUCTION: Described below is the process followed to determine
Manpower Requirements for Water and Wastewater Plants Projected for

1990-2000.

NOPWASD provided WWISP with data on ptants scheduled for completion
during the time period of 1990 - 2000. From their design capacities, a best
predicted estimate of their personnel manning requirements was
determined. The linear equation (Y = 35.41 + .4353 X) derived from earlier
Binnie & Partners reports was applied where Y = predicted manning and X
equals design capacity. Plants were arrayed for the year they were
scheduled for completion of construction (contracted date) in 1990,1991,
and 1692 according to NOPWASD information. Beyond 1992, personnel needs
were combined up to the year 2000 since completion dates were not

available during that time period.
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Totals for all plants scheduled to come on line each year were reduced to
the number of personnel who would be required in each of 15 job categories
such as Management, Engineer, Chemist, etc. The percentages used for each
Job Category were similar to those found in the WWISP Manpower .
Assessrment. This procedure enabled a determination of the technical
manpower wnich should be recruited and trained to operate the new plants,
Job categories were summed from the top, i.e, Management, to the Semt-
Skilled Technician level to determine where the main emphasis should be
for training, including a 5% additive for growth of the workforce and
attrition (2.5 % attrition, 2.5% growth factors provided by CAPMAS for

government employees ganerally).

Data were aggregated down to the Semi-Skilled Technician level for all
years including 1992 - 2000 to gain a full perspective of training
requirements for that time period. Personnel requirements at the Unskilled
level were added to this aggregate to determine the full requirement for

personnel although they would not necessurily require formal training.

A similar procedure was followed for the Wastewater piants coming on line
during the same period. The exception is that the linear equation

(Y = 165.345 + 0.1864 X) was taken from the relationship between design
capacities and personnel manning as found from the data on Wastewater

Plants surveyed during the WWISP Manpower Assessment.
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CENTRAL DEPARTHMENT FOR TRAINING
DATA REDUCTION PROCEDURE

PROCEDURE NAME: Master Training Requirements List (MTRL)
REVISION NUMBER: 001 DATE: 8/89

PURPOSE: To provide a method for determining training priorities from

responses of Plant Managers to training needs.

INSTRUCTION: Described below is the procedure for determining training
priorities from responses of Plant Managers to the Training Priority and
Needs form. These procedures were employed to develop the Master Training
Requirements List (MTRL) which reflects the number of personnel by job

title who will require training immediately or during the next two years.

During the WWISP assessment, Plant Managers responded to a list of job
titles typical of positions held by their own personnel and indicated the
number who would require training immediately or at specified intervals
during the next two years. They also described briefly the training content
which should be provided in each case. This informatior. was aggregated,
separately for Water and Wastewater;'for all plants visited so that a total

picture of training requirements could be derived.
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The above Information was merged with data on personnel manning so that
training requirements could be compared with the number of personnel
listed against each job title. This procedure was followed to determine
criticality of training needs, i.e. instances where the number requiring
training approached the total number in a position would be flagged as
critical, especially if there was an immediacy of the training need. Training
requirements also were merged with the Job Ctassification System so they

could be reported by Job Category.

An example of a line item in the MTRL is presented on the next page to show
the merger of data and the determination of training requirements as

critical or deferred.

in the exarriple, 30 Water Networks Engineers were found in the Water
Plants visited and a total of 29 Engineers, or 97%, required training
Immediately or during the next 6 months. Their training needs would be

flagged as critical since a majority need training with minimum delay.

This procedure was followed for 80 jobs in Water Plants and for 95 jobs in
Wastewater Plants. Using the same criteria described above, all jobs were
classified as requiring immediate training or to be deferred. Then they

were sorted into Job Categories established separately for the two types of

plants.
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Plant Managers also described briefly the training content which should b2
provided for each job. This {nformatfon was organized by functional
categories such as Administration, Treatment - Electrical, Treatment -

Mechanical, etc. so that it could be related to relevant job categories.
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MASTER TRAINING REQUIREMENTS LIST (MTRL) -~ WORKSHEET

JOoB JoB TOTAL NO. NO. REQUIRING X TOTAL NO. REQUIRING X% NO. REQUIRING b §

CATEGORY TITLE IN ALL TRAINING NO. TO BE TRAINING TRAINING
PLANTS TRAINED IMMEDIATELY IH NEXT

VISITED OR WITHIN 12 -24

6 MONTHS MONTHS

Water Distribution
_Recorde
2 Water Hetworks Engineer 30 29 97 18 623 11 38%
Fig. 4-1 a
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C. CONCLUSIONS AND RECOMMENDATIONS

1.

Conclusion. That the NOPWASD CDT requires a structured set of
proucedures for reducing and analyzing data collected from manpower
needs assessment activities and an operating budget sufficient to acquire

a computer for the CDT and support on-going manpower assessments,

Recommendation. That NOPWASD place high priority on the need for the
systematic collection and analysis of data for planning Manpower
Developrment Programs throughout the sector and support these efforts

with sufficient funding.

Conclusion. That the process of collecting, reducing and analyz‘ng field
data is complex and time consuming. With the WwISP Data Collection and
Reduction Procedures, NOPWASD has the foundation for continuing

Manpower Assessment activities,

Recommendation. That NOPWASD and donor agencies recognize that the
WWISP Manpower Assessment has established a structure and baseline for
conducting assessments of the seétor and that there is no need to fund
another future assessment effort which begins again from zero. NOPWASD
should ensure that future assessments are continued using the WWISP

framework as a basis.
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FOREWORD

This Report SR-4, Manpower Needs Assessment has been prepared
under contract between the National Organization for Potable Water and
Sanitary Drainage (NOPWASD) and the Joint Venture Firms of Boyle

Engineering Corporation/National Education Corporation in association with

cubcontractors TEAM International, AAW (Dr. Ahmed Abdel Warith), Robert R.

Hathan Associates, Inc., and ECO-Resources Inc. |t supports efforts by the
Arabic Republic of Egypt and the U.S. Agency for International Development
(USAID) to provide Technical Advisory Services and Institutional
Leveloprnent for HOPWASD. The project is entitied Water and
wastewater Institutional Support Project (WWISP).
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CHAPTER 5

CURRENT AND PROJECTED MANPGWER LEVELS

A. MANPOWER ASSESSMENTS OF THE SECTOR

I.

Purpose. Determining the number of employees (Semi-Skilled to
IManagement) currently working in the sector and projected for the next

ten years is a primary component of the Manpower Needs Assessment.

Estimates of the current workforce and predictions of future manpower
needs should provide NOPWASD with valuable data for master planning and .
training budgets. These data are critical for justifying the spending

increases required by NOPWASD to provide sector-wide training.

'Background. The WWISP Manpower Needs Assessment is the first major

national survey conducted in close association with NOPWASD. CDT
Counterparts were involved in all preparations for data gathering and
analysis. NOPWASD Project implementation personnel provided
coordination in the twenty cities visited for the assessment. The WWISP
Assessment provided CDT Counterparts the opportunity to learn survéy
methods and how raw data should be compiled and interpreted. They also

were made aware of the current difficulties In collecting accurate data
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from the scclor and of the need to establish reasonable estimates from

field data.

In previous assessrnents, other researchers have indicated that their
results were best estimates and that variances would exist with thelr
findings. The excerpt below taken from a 1985 United Nations report

provides a brief review of previous assessments.

“Quite a few attempts have been made to assess the sector
manpower situation in EQypt over the past 8-10 years. The results
have been highly contradictory ...

The reasons are not hard to find: the collection, storage and
reporting of manpower statistics are at once a low priority and a
difficult task for most government agencies.

There appears to be little or no emphasis on establishing offices of
manpower statistics as a key function for planning and decision-
mak.ing.

The Binnie and Taylor World Bank report, a comprehensive survey
of the water sector, done at the start of the Decade (1980), made a
conservative estimate that S000 more professional and skilled
workers vould be neadzd by 1990 to strengthen the water sector.

Since then, water and sewerage have been combined and WHO
consultant Dr. Layton estimated that at least 23,600 trained water
and sanitation workers would need to be added by 2000.

The National Water and Wastewater Committee carried out its own
survey (and also reported receiving little or no data from the
governorates), and concluded that the water sub-sector was facing
a shortage of 38,838 workers (63.3% shortfall) ."

(Heegard, page 2)
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The WWISP Manpower Needs Assessment was conducted under simflar
conditions. Therefore, WWISP and the CDT must also report that although
measures were taken to ensure the accuracy of the SR-4 findings, the

results should be interpreted as best estimates.

2. Scope. The WWISP Manpower Needs Assessment concentrated on
manning levels of urban Water and Wastewater plants. However,
manpower Information is also provided on the Ministry of Reconstruction

and Heusing (MRH), NOPWASD, and the at Governorate and City levels.

The data and their interpretation are provided below according to each
organization subject to assessrment. (Methods used to collect, reduce and

analyze the data are provided in Chapters 3 and 4.)

8. MRH

I "Minister. The Ministry of Housing and Public Utilities and the Ministry
of Reconstruction and New Communities are currently under the authority
of a single Minister. The Ministry of Reconstruction and Housing (MRH) is
used to refer to these combined responsibilities. The Minister of MRH
presides over NOPWASD, the Governorates and Cities for technical matters
regarding Water and Wastewater while the Ministries of Planning and

Finance review sector funding.



A number of Ministry offices are concerned with the water and
Wastewater and should be included in a determination of overall sector

manpower.

General Administration for Internal and External Contacts
Public Relations Department

Technical Office

General Department for Legal & Legisiative Affairs

Central Department for Public Utilities

General Administration for Utilities

Cential Department for External Relations

General Administration of International Cooperation & Loans
General Administration for Foreign Investment

The WWISP Assessment placed emphasis on NOPWASD and the plants in the
24 governorates for which NOPWASD is responsible. A future assessment

should focus on MRH manpower level and training needs.

CDPYU. The Central Department for Public Utilities (CDPU) within the
Ministry ha ; direct responsibility for Water and Wastewater. Personnel of
the CDPU has been detailed in WWISP Subtask A3.3 Report 05-4,

Immediate Personnel Needs Analysis MRH - CDPU.

To summarize 05-4, the CDPU has a planned manning of twelve
professionals. Five of the positions are filled, however three are on -
extended leave. WWISP recommended a COPU with forty positions as a
long range manning goal. Difficulties in attracting and retaining qualified

staff have kept the CDPU undermanned.



C. NOPWASD

|. Current Manning. FIGURE 5-1, NOPWASD MANNING shows the
distribution of 1118 employees by occupational groupings in May/June
1989 as provided by the NOPWASD General Departments of Personnel,
Administration, and Organization and Management. The table shows
NCPWASD under authorized/budgeted strength by 22% with significant

shortages In Administrators. A 9% shortage also exists in Engineers.

e
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FIGURE 5-1

NOPWASD MANNING - MAY/JUNE 1989

QCCUPATIONAL GRUP

. TOP MANAGEMENT
ENGINEERING

SCIENCE

LEGAL
ACCOUNTING/FINANCE
ADMINISTRATION
TECHNICAL ASSiSTANT
CLERICAL

© ® N O 0 A W N

CLERICAL-UNQUALIFIED
10.CRAFTSMAN
11.SERVICES

TOTALS:

PLANNED AUTHORIZED

37

288

29
335
5
17
39
54
168
281
41

246

1419

Fig. 5-1

ACTUAL

25
304
6

10
30
38
Q8
235
36
165
147
1118

EDUCATION
UNIVERSITY
UNIVERSITY
UNIVERSITY
UNIVERSITY
UNIVERSITY
UNIVERSITY

2 YR POST SEC/SEC
SECONDARY
NONE
SECONDARY

NONE



2. Manning Patterns and Trends. The General Manager of the NOPWASD
General Department of Administration provided input regarding the

following NOPWASD manning issues.

e Job Attrition. NOPWASD has an annual attrition rate of 2 to
3% attributable to termination, resignations, deaths, health

reasons, and unauthorized absences.

¢ Resignations Attributabie to Pressure from Private
Sector. The effect of the private sector is considered negliglbie
especially after the third year of employment. Recently hired

Engineers are the only group which is affected.

e Attracting Qualified Candidates. NOPWASD is currently

exper fencing difficuities recruiting in areas of Shortage.

e Shortages. The vacancies in Accounting (10%) and
Administration (30%) are considered critical while shortages of

Craftsrmen and Technical Assistants are not.

e Surpluses. A comparison of Planned and Actual Manning levels
shows that NOPWASD is currently carrying a surplus of |
approximately 100 people. NOPWASD is about 400 employees below
the Authorized level and NOPWASD offictals indicated that their

goal was to totally eliminate any surplus.
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e Growth Rate. NOPWASD is stabilized at its current manning
level. The Non-Qualified Clerical positions are being phased

out, while recruiting is active to fill shortages. NOPWASD projects
a stable manning unlikely to exceed the Authorized strength shown

in FIGURE 5-1.

D. LOCAL GOVERNMENT

Governorate. The WWISP Assessment did not include Sector related
personnel at local government levels. However meetings were held with
local government officials and they provided an understanding of their

organization.

Each Governorate has an Undersecretary for Housing and an'Engineering
General Departrnent. In addition, support departments such as Planning,

Finance and Personnel have a role in wWater and Wastewater.

City. Each city has Departments for Engineering, Public Uti1ities and

Administrative Support .

A future assessment should be directed at the Local Government manning
levels and training needs. Local Governments are key contributors to the
Sector planning and funding process and should be considered when

training needs are assessed.

5-7
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£. URBAN WATER FACILITIES - CURRENT MANNING

1. Methodology. Under the WWISP anpower Needs Assessment the
requirement existed to determine current personnel manning of Water
Plants in urban areas. For study purposes, this was narrowed to areas
having populations of 40,000 or more outside of Cairo, Alexandria and the

Canal Cities.

Within logistical constraints of the project, the decision was made to
focus on urban areas with both Water and Wastewater Treatment Plants.
Twenty Water Plants were identified for visitation and instruments were
designed for recording the personnel manning in each plant at the position

level.

A mode! plant organization was developed and job titles typical of each
organizational unit were listed. Plant managers then indicated the number
of personnel in each job and entries were also made for job titles which
were missing. Of the twenty Water Plants, 16 provided useful data for the

WWISP Assessment.

The data were aggregated across all plants visited and summed by job
title, organizational unit, and total Piant manning. Then a final aggregate
was determined for all plants. The number and percentage of workers in
each organizational unit was determined for all 16 plants as shown In

FIGURE 5-2.

5-8



FIGURE 5-2 PERSONMEL ALLOCATION BY ORGANRZATION, AGGREGATED FOR ALL 16 PLANTS VISITED

DIVISION/SECTION No. k. §
DIRECTOR 33 0.9
FOLLOW-UP 26 0.7
LEGAL 1" 03
PERSONNEL 74 2
FINANCE 26 07
PURCHASING/CONTRACTING 14 03
MAIN STORES & EQUIPMENT 66 2
NEY PROJECTS 57 2
TREATMECNT DIVISION 1543 42
OPERATIONS 986 27
MAINTENANCE 451 12
LABORATORY 106 3
YATER DISTRIBUTION 1346 36
RECORDS 154 4
MANTENANCE 972 26
BOOSTER OPERATIONS 220 6
CUSTOMER SERVICES 497 13
METER INSTALLATION & REPAR 103 3
CUSTOMER ACCOUNTS 260 7
COLLECTION 134 3
TRAINING 2 0.1
TOTAL 3695 100

Fig. 5-2



e To determine the personnel manning for 48 urban Water Plants
serving populations similar in size, the findings were applied as
found in the Provincial Water Supplies Project (Binnie & Partners).
A substantial relationship was found in that study between plant
deslign capacities and personnel manning. Using data from Binnie

& Partners, a linear equation was established to gain best
estimates of personnel manning from known plant capacities
(liters/second). (See Chapter 4, Data Reduction and Analysis for an

expression of this equation.)

The findings to be reported here are taken from FIGURE 5-3 which
reflects the organizational breakout and personnel manning aggregated

for 64 Water Plants.



FIGURE S-3 CURRENT i"ARNING LEVELS - 'wATIR FACILITIES

YATER
(64 Planis)

Hanagement

Engineer

Chemist

Legal

Accountant

Public
Relations

Quality
Control

GRGANIRZATION

b =

bl P

B

d B

i B

=z

TREATMENY
Cperations
Mzintenance
Laboratory

DISTRIBUTIONM
Recards
Maintenance Mains & Serv.
Booster Operations

93

CUSTOMER SERVICES
Meter Install & Repair
Customer Accounts
Collection

NEY PROJECTS

140 0.72

SUB-TOTALS

193
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FIGURE 5-3 CURRENT MANNING LEVELS - Y ATER F ACILITIES

Personnel/

Purchasing/ Admin. Clerical Technieal Skilled [|Semi-Skilled || Unskilled Totals
Contractina Training - Supervision|l Technician Technician
et B = x bt B hnd x ot x s kS bt B s A 3 =
1226 0.78 437 0.28 614 0.45 436 0.37 || 2947 0.45
719 046 32 0.21 437 0.3t 413 0.31 1895 0.29
567 0.32 117 0.07 177 0.13 41 0.03 842 0.12
36 06.03 210 0.04
90 286 0.191 846 055 479 035 | 771 0.55 | 2525 0.39
S0 033 135 0.09 278 0.04
127 0.08 580 0.38 421 0.3t 697 0.3 1831 0.28
139  0.11 125 0.08 S8 0.04 74 0.05 416 0.07
182 62 0.03( 263 0.17 || 277 0.21 128 0.08 | 912 0.14
36 0.02 74 0.05 36 0.03 66 0.04 212 0.03
182 0567 26 0.01 189 g.12 A5 0.07 492 0.08
146 0.11 62 0.04 208 0.03
140 0.02
272 0 1574 0.24 {11546 0.23 |, 1370 0.21 {1395 0.22 || 6524 1.00
2 22 18 245 14 44 40 596
2 22 18 517 1588 1590 1410 1395 7080
313
Fig. 5-2 b




2. General Findings.

o The recorded findings for the 16 plants visited summed to a
total of 3695 people, When personnel estimates were added for 48
additional plants, the total was increased to 7080 people. The
same organizational model was used to extend general manning as

had been used for the field survey.

FIGURE 5-3 reflects mainly the O &M divisions and other
activities such as Customer Services which is closely allied to
Wwater Plants. Responses on management and administrative
support functions were highly varied in the field. These functions
were located away from the plant, and seemed to be serving other

sectors as well. These are shown separately in FIGURE 5-3.

All percentages are of column totals and all O & Mand closely
allied functions have been summed to the Sub-Total level. In Sub=
Totals, the percentages are of the total 6524 personnel { ound in
directly related functions. This has been done to allow
comparisons among the number in each job category for all 64

plants.

e 6524 personnel is an estimate of those in directly related plant

functions or wh'ch account for a substantial number such as



Customer Services. If Management and Administrative Support

functions are added, the total aggregate equals 7080 parsonnel.

® [Management and support functions account for 556 personne} or

8% of the total manning.
® New projects activities across all 64 plants were estimated to
employ about 140 personnel, or 2% of 6524 personnel engaged In

directly related O & M functions.

e The total number of current Water Plant employees who are in

job categories from Semi-Skilled to Management is 5685 people.

This number is the difference when 1395 Unskilled Workers are
subtracted from the total of 7080 people estimated for the 64

Water Plants studied. These 5685 represent the current population

of potential tralnees in Water Plants,

A description of personnel findings in the major organizational

units is presented below.

J. Treatment.

e The largest number of over 2900 people (45%) was found in
Treatment activities. Within these activities, the largest group of

over 1800 employees was estimated for operations activities,
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followed by about 840 in maintenance, and 210 personnel in

laboratory work.

¢ In comparing the spread of personnel by Job Category, Technical
Supervisors seem to predominate the Treatment manning structure
with over 1200 personnel, followed by Semt-skilled Technicians of
about 600 personnel. Unskilled personnel follow with about 500
people, with the least number of about 435 to be found in Skilled
Technicians. (See Appendix B for the Job Classification System

which lists the Job Titles under each Job Category.)

e With their number exceeding 1200, Technical Supervisors

account for 78% of supervisors in all plant functions.

@ [lore Semi-skilled Technicians are employed in Treatment
activities than elsewhere in Water Treatment Plants and account

for 44% of all employed in this Job Category.

4. Waler .Distribution

e The Water Distribution function is estimated to employ over

2500 people, or 39% of all employed in the 64 plants.
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e The largest number of over 1800 personnel are employed in
Maintenance Mains and Services, followed by over 400 employed in

Booster Operations.

e Technical Supervisors do not appear in their number to dominate
water Distribution activities, since they account for about 285
personne!l or 19% of all Technical Supervisors ermployed in the
system. This is in marked contrast with the large number in the

same Job Calegury who are assigned to Treatment functions.

e More Skilled Technicians are employed in Water Distribution
activities than elsewhere in the Sector. They account for 55% of

all who are employed in this Job Category.

@ Unskilled personnel also are employed in a greater rumber in
water Distribution since they account for 55% of all similarly

employed personnel.
5. Customer Services

e Apart from New Projects personnel, Customer Services has the
least nurnber of 2bout 900 or 14% of all employees in major

functions.
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e Clerical personnel are employed in the greatest number in
Customer Services, with about 180 in this Job Category and

comprising 67% of all clerical personnel.

® A greater number are classified as Skilled or Semi-skilled
Technicians cince each has over 260 employed in Customer

Services activities.

o Unskilled personnel are in least number as compared with other
Plant functions since they account for only 8% of over 1300

employed in similar occupations.
6. Comparisons of Job Categories
e For those in directly related functions, of the total of 6524

employees, the following are the estimated employees in

descending order for the leading Job Categorizs:

Job Category No. 2
To¢hnical Supervisor 1574 24
Skilled Technician 1546 23
Unskilled Technician 1395 22

Semi-skilled Technician 1370 21



These four Job Categories include about 90% of all Water

Treatment personnel reported in this assessment.
7. Estimates of Degree Holders in Engineering.

e Since many Technical Supervisors hold Engineering degrees, an
estimate was made that of 1574 in this category, 20% or 315,
might be degree holders. When added to over 190 Engineers
employed elsewhere in the system, the total estimate of graduate

engineers would equal 500.
F. URBAN WASTEWATER FACILITIES - CURRENT MANNING
I. General Findings

® 18 wastewater Plants were visited and their total current

manpower was found to be 4532 personnel.

e By establishing a prediction equation between plant capacities
and the manning estimates for Wastewater Plants visited,
estimates of manpower were obtained for an additional 7 plants.
This equation yielded an estimated additional estimate of 1385
people were derived. Similar percentages of manpower found for
each function in the plants visited were applied to the addittonal

plants for which the estimates were made. Total estimated
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manpower, therefore, for 25 Wastewater Plants stands at 5917
people and is the basis upon which FIGURE S5-4, CURRENT
MANNING LEVELS - WASTEWATER FACILITIES has been prepared.

® FIGURE 5-4reflects the distribution of manpower primarily
among the Operations and Maintenance (O & M) functions, followed
by New Projects and Administrative Support (Customer Services,
Personnel, Finance, Follow-Up etc.). Data for Administrative

Support have been kept separate from O & M functions.

e All percentage breakouts are of the column totals (shown in the
Sub-Total row) reflecting job categories assigned primarily to

0 & functions.
e Percentages shown in Sub-Totals are of the total of 5682
personriel engaged In O &M functions and reflect the proportion

employed in each job category employed there.

» The tolal number of current Wastewater Plant employees who

are in job categories from Semi-Skilled Technician to Management

is 3222 peopie. This number is the difference when 2695 Unskilled
Workers is subtracted from the total of 5917 people estiinated for
the 25 Wastewater Plants under the jurisdiction of NOPWASD.

Ihese 3222 represent the current population of potential trainees.

In Wastewaler Plants.
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FIGURE 5-4 CURRENT MAMMING LEYELS - 'Y ASTEWATER

FACLITEES
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FiCURE S~4 CURRENT MANMNING LEVELS - ¥ ASTEWATER FACILITIES

(e

Purchasing/ ; Personnel/ | Admin. Clerical Technical | Skilled ||semi-Skilled | Unskilled | Totals
Contracting !{| Training | ) Supervyision!! Technician | Technician :
s = s g || = % s x s g s x s 3 = ® | * =
; |
: |
145 0.14 215 0.16 129 0.25 | 372 0.i4 926 0.16
121 0.12 "7 0.09 23 005 | 189 0.07 : 450 0.09
24 002 a8 0.07 106 0.2 165 006 | 393 0.06
13 001 | 83 0.0%1
848 (.85 1123 0.82 || 392 0.75 (2323 0.86 l 4686 0.83
228 0.24 630 046 393 0.33 l 1751 0.3t
188 0.19 111 0.08 192 0.37 118 0.04 i 619 O0.11
245 035 293 0.23 52 0.1 1034 0.38 , 1724 0.31
77 008 89 0.06 148 0.28 278 0411 {1992 0.1
17 0.01 | 70 o0.01
993 0.17 11355 0.24 521 0.09 [i2695 0.47 ({5682 1.00
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2. Collection

e For 5682 personnel estimated to be engaged primarily in 0 & M
functions, the majority of over 4600 (83%) are to be found in
Collection functions. This large number is due to the presence of
about 2300 Unskilled personnel who are Laborers predominantly.
They comprise about 86% of all people engaged in Collection

functions.

e Within the Collection function, over 1700 people are assigned
respectively, to Pump Station Operations and Force Mains Sewage
Maintenance. Each of those accounts for about 35% of all personnel
assigned to Collection and comprise over 70% of the Collection

workforce in all Wastewater Plants.

3. Treatment

e Treatment functions accounted for 926 or 16% of all 0 &M

manpower reflected in FIGURE 5-4.

e Unskilled personnel are not as heavily invoived in Treatment
functions as in Collection, but they still account for 40% of

Treatment employees.



4. Allocation According to Job Classification

e The 15 job category system was used to group all job
specialties which formed the basis of the field assessment. ihe
row of Sub-Totals presents the percentages found in each category.
For 5682 people found in O &M functions, the following job
categories accounted for about 97% of the workforce: Technical
Supervision (17%), Skilled Technicians (24%), Semi-Skilled

Technicians (9%) and Unskilled personnel (47%).
5. Management and Administrative Support

e From an analysis of survey resuits, only 4% of the werkforce was
found in management and administrative support functions. People
in these categories are normally found in City Council or
Governorate offices. All plants did not uniformly report their
number. Therefore, they have been reported separately in

FIGURE 5-4.
6. Estimate of Graduate Engineers

o Assessment results showed a minimal number of 44 Engineering
degree holders. These findings were studied further in conjunction
with NOPWASD. It was concluded that, as a conservative estimate,

about 20% of those serving in Technical Supervision might be
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graduate Engineers. This estimate would increase their number to

244 Engineers all Wastewater Plants.

G. URBAN WATER FACILITIES - PROJECTED MANNING

1. Methodology

e The statistical process used to estimate projected manning
levels for Water and Wastewater Plants can be round in Chapter 3,
under Determination of Manpower Recuirements for Water and

wastewater Plants Projected fer 1990 - 2000.

® FIGURE 5-5, URBAN WATER FACILITIES - PROJECTED MANNING
1990 - 2000, provides estimates of the manning levels in the 15
Job Categories of the WWISP Job Classification System for the

next decade.

e The total pumber of nrojected Water Plant employees who are_

in iob cateqories from Semi-Skilled to Management is 8025 people

for the 10 vears period from 1990 - 2000. These 8025 plus the

5685 current employaes represent a pro ‘ected total population of
13.710 potential trainees in Wr ter Plants within the next I‘O

years.
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FIGURE 5-5 URBAN WATER FACRITES - PROJECTED MANNING 1990 - 2000

VATER YEAR SUB-TOTAL | SUB-TOTAL|[ ToTALS
JOB CATEGORY % [1990[1991][1992{1993[1994|| 1990 - 94 | 1995 - 99
MANAGEMENT 16|42 | 16| 8| - | - 66 87 133
ENGINEER 27| 70 | 26| 14| - | - 110 147 257
CHEMIST 25| 65 [ 24 | 13} - | - 102 136 257
LEGAL S N N N N - - -
ACCOUNTANT 02| s [ 21| -] - 8 1" 19
PUBLIC RELATIONS | - | - | - | - | - | - - - -
QUALITY CONTROL |06 | 16 [ 6 | 3 | - | - 25 33 58
PURCHASING / SO T T IR N - - -
CONTRACTING
PERSONNEL/ 03| 8 | 3 | 2| - |- 13 16 29
TRAINING
ADMINISTRATIVE (03| 8 | 3 | 2 | - [ - 13 16 29
CLERICAL 73|73 - | - 297 390 695
TECHNICAL 224|581 |219| 1z | - | - 913 1213 2128
SUPERVISION
SKILLED TECHNICIAR 225|583 [ 220 | 114 | - | - 917 1226 2143
SEMI-SKILLED 199|516 | 194 [ 101 [ - | - 811 1084 1895
TECHNICIAN
SUB-TOTAL 80 (2083|784 | 408 | - | - 3273 4369 7644
5 % GROWTH + ATTRIT. 104 3| 2| - | - 163 218 381
ADJUST. SUB-TOTAL 2187|823 | 428 | - | - 3487 4587 8025
UNSXILLED 197|509 {193 | 99 | - | - 801 1080 1891
5 9% GROWTH + ATTRIT. 2% (10| 5] -] - a1 54 93
ADJUST. SUB-TOTAL 535 (203|104 - | - 842 1134 1976
TOTALS 100|2722(1026| 532 | - | - 4279 5721 10621

Fig. 5-5




WWISP estimates that actual manning levels could exceed the
projection by as much as 25% if funding becomes available to
support the ambitious construction goals held by NOPWASD for the

next 10 years.

Estimated manning levels are based upon three factors: (1) New
plant openings, (2) Attrition in the workforce, and (3) Growth in the

workforce.

e New Plant Openings - The NOPWASD Design, Execution, and
Follow-Up Departments provided lists of new plant construction
and upgrades with available contract completion dates. Although
the NOPWASD Execution Department reported at least a 2 year delay
in construction compared to contract dates, the WWISP projection
relies on the contract dates. The only exception was for plants
which were scheduled for completion in 1988 and 1989 but still
under construction. In these cases the plants were combined with

those scheduled for completion in 1990.

The majority of contract dates provided by NOPWASD for
completion of construction occurred within the current S-Year Plan
which concludes in June 1992. Funding of new projects is directly
tied to the Plan. Therefore, estimations of projected manning
Jevels beyond 1992, which are based closely on new projects, must

be updated when the next 5-Year Plan is available.
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e Attrition in the Workforce - All organizations experience
annual turnover of employees for various reasons. The vacancies
created by attrition are usually filled, thus resuiting in new hires
entering the workforce on a predictable basis. CAPMAS reports
that the annual attrition rate among government employees is
approximately 2.5%. This rate was used as a additive constant in

the calculation of projected manning levels.

e Growth in the Workforce - Although the GOE has succeeded in
reducing the rate of growth in the governmental workforce, some
growth stills exists. CAPMAS reports an annual growth rate among
governmental employees of approximately 2.5%. This rate was used
as an additive constant in the calculation of projected manning
levels. FIGURE 5-5 shows 2 5% combined attrition and growth rate

being applied annually.
1. URBAN WASTEWATER FACILITIES - PROJECTED MANNING

. Melhodology

e Methods for estimating projected manning levels for Water and
Wastewater Plants can be found in Chapter 3 under Determination
of Manpower Requirements for Water and Wastewater Plants

Projected for 1990 - 2000.
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e FIGURE 5-6, URBAN WASTEWATER FACILITIES - PROJECTED
MANNING 1990 - 2000, provides estimates of manning levels for
the next decade according to the 15 Job Categories of the WWISP

Job Classification System.

o Atotalof 6712 wastewater Plant employees who are in job_

cateqories from semi-Skilled to Management is projected for the

10 vears perlod from 1990 - 2000. This number plus 3222 current
Mwmwwmiwm

trainees in Wastewater plants within tha next 10 years.

NOPWASD has very ambitious plans for rural areas during the next
10 years to construct an estimated 122 wastewater projects using
Oxidation Ditch and Aerated Lagoon technology. As these pro jects
are not yet funded, their manning is not included in tﬁe WWISP

projection.
WWISP estimates that actual manning levels could rapidly exceed

the proJection if funding becomes available to support the

NOPWASD construction goals for the next 10 years.
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FIGURE 5-6 URBAN WASTEWATER FACILITIES - PROJECTED MANNING 1990 - 2000

YASTEVATER YEAR SUB-TOTAL |SUB-TOTAL || TOTALS
JOB CATEGORY & 11990[1991]1992/1993|1994/| 1996 - 94 | 1995 - 99
MANAGEMENT 1.0 ] 3 31 16 - - 78 48 126
EAGINEER 07| 20 | 20 | 10 - - 50 z0 80
CHEM’S 1] 3 31 16 - - 78 418 126
LEGAL - - - - - - - - 1 -
ACCOUNTARNT 0.1 3 3 2 - - 8 4 12
PUBLIC RELATIONRS - - - - - - - - 1 -
QUALITY CONTROL 0.2 6 6 3 - - 15 8 23
PURCHASING/ 01 3 3 2 - - 8 4 12
CONTRACTING
PERSONNEL/ 03! 8 8 4 - - 20 13 33
TRAINIRG
ADMIRISTRATIVE 0S| 14 14 8 - - 36 22 58
CLERICAL 15| 42 42 t 22 - - 106 65 1"
TECHNICAL 169| 4718 [ 473 | 232 | 6 - 1209 733 1944
SUPERVISOR
SKILLED TECHRICIAN |232] 657 | 6350 | 346 | 8 - 1661 1110 2mm
SEMI-SKILLED 9 | 255|252 | 134} 3 - 644 392 1036
TECHNICIAN
SUB-TOTAL 55 11348 1533|815 | 17 - 3913 2479 6392
5 % GROWTH + ATTRIT. M 1 - 196 124 320
ADJUST. SUB-TOTAL 1625 [1607| 856 | 18 - 4106 2603 6712
UNSKILLED 45311282 1271 | 678 | 16 - 3247 1673 6120
5 % GROYTH + ATTRIT. 64 64 34 1 - 163 94 237
ADJUST, SUB-TOTAL 1346|1338] 712 | 17 | - 3413 1967 6377
TOTALS 100 (2971 (2945|1568 35 | - 719 4570 13089
Fig. 5-6
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RURAL FACILITIES. Networks, wWells and Pump Stations located in areas

with populations below 40,000 were not included in this assessment. A

future assessment should focus on this large pool of primarily Water

employees to determine their current and projected numbers and training

needs.

SUMMARY of FINDINGS

1.

water Facilities. 8025 Water Plant employees in job categories from
Semi-Skilled to Management projected for the 10 year period of 1990
2000. Tiis number plus 5685 current employees in similar categories
represent 13,710 potential trainees in Water Plants within the next 10

years.

Wastewater Facilities. 6712 Wastewater Plant employees in job

categories from Semi-Skilled to Management are projected for the 10 year

period of 1990 - 2000. This number plus 3222 current employees in
similar categories represent 9,934 potential trainees in Wastewater

Plants within the next 10 years.

Total Current and Projected Manning Levels. TABLE 5-1, MANNING
LEVELS SUMMARY, shows the WWISP estimates of current and projected
numbers of Water and Wastewater employees in the Job Categories of

Semi-Skilled to Management. These totals represent the potential

5-23



population of current and projected manpower requiring training in some

form (0JT or Formal).

TABLE 5-1, MANNING LEVELS SUMMARY

WATER WASTEWATER TOTALS

CURRENT 5,685 3,222 8,907
PROJECTED 8.025 6,712 14,737
TOTALS 13,710 9,934 23,644

K. CONCLUSIONS AND RECOMMENDATIONS

1. Conclusion. MRH and the Local Governments have key roles in the

planning and funding of Water and Wastewater.

Recommendation. The NOPWASD CDT Director should ensure that
assessments of these critical Sector employees 1S implemented within

two years.

2. Conclusion. Manning levels at NOPWASD were provided by the NOPWASD
Administration and Personnel Departments. Some of these data were not

current.
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Recommendation. The Chalrman should ensure that actions are taken
to implement a computerized Personnel and Management information
System within NOPWASD so that personnel data for NOPWASD and the

Sector will be immediately available for use and updating.

Conclusion. WWISP estimates a total of 8907 employees (5685 Water,
3022 Wastewater) currently in the Sector and potentially requiring some

form of training (OJT or Formal).

Recommendation. That NOPWASD fulfill its obligation under
presidential Decree 197 to provide training to the manpower of the water
and Wastewater Sector by placing a top planning and budgetary priority

on Manpower Development and Training.

Conclusion. WWISP estimates that at least 23,644 employees
(13,710 water, 9,934 wastewater) will be employed in the Sector by the

year 2000 and potentially requiring some form of training (OJT or Formal).

Recommendation. That NOPWASD provide strong leadership to the
water and Wastewater Sector in order to find solutions and funding for
the training of a workforce which might triple in size within the next 10

years.
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CHAPTER 6
WORKFORCE SKILLS SURVEY
A. SECTOR SKILL LEVFLS
I. Purpose. The purpose of the Workforce Skills Survey was to determine
the current skill levels of employees in various key jobs. This data was

used as an input for the prioritization of training needs found in

Chapter 7, Master Traininq Requirements List.

The Workforce Skills Survey relies on data collected by WwiSP
teams at the water and wastewater plants found in the twenty cities

visited and on the findings of previous surveys.

‘2. Previous Evaluation Findings. In the major previous studies of sector
skill levels similar and consistent findings have been reported. The

following comments were extracted from them:

“There are two main aspec:s to the problem of shortages of
adequately trained staff; first, there is a lack of engineers with
proper training in the technical and supervisory skills of water
engineering and, second, the sub-professional and skilled staff have
Inadequate knowledge of plant and network operations. In general,
levels of competence are inadequate.” (Binnie & Partners, page 80)

"As more physical works approach compietion, there is an

awareness on the part of both AID and GOE officials that avallable
staff do not have the expertise sufficient to ensure that the works
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in place and about to "come on line" will be operated and maintained
properly.” (USAID-1985, page 34)

The findings of previous studies are in full agreement and directly state
the inclusive scope of the workforce skills problem. Many professional
and skilled personnel In the sector are performing at a low competence

level and are in critical need of training.

. WWISP Skills Survey Approach. The purpose of the WWISP
assessment was to determine whether the findings presented above were

also descriptive of the current situation.

Operations and maintenance positions of water and wastewater plants
were identified as the focus of the study. Skill levels in these jobs
can be more effectively measured using sampling and objective criteria

than management and support positions.
Three occupational groupings were identified as a sample.

e Electrical Occupations: Engineers, Technicians, Workers
e Mechanical Occupations: Engineers, Technicians, Workers

o Chemical Occupations: Chemists, Lab Technicians

CDT Counterparts were instrumental in identifying the sample and
developing the tests for measuring knowledge and skills. For cases of

Electrical and Mechanical Occupations, one general test was developed
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for each group to evaluate employees in both water and wastewater
plants. For Chemical Occupations, separate tests were developed for

water and wastewater.

All tests contained a gradation of basic to professional level knowledge
(theory) and practical (applied) questions. Scoring of each occupational
level was based on the number of questions appropriate to that level.
Engineers were graded on all test items while techniclans and workers
were held responsible for sixty percent and forty percent of the questions

respectively.

Logistics dictated the need to include the testing of employees as part of
the overall Manpower Needs Assessment. This was not considered an ideal
testing situation for two reasons: (1) Requesting that staff be tested
could provoke a defensive response from plant management and result in
an uncooperative attitude which could jeopardize the assessment as a
whole, and, (2) The constraints of time and manpower precluded controlled

test administration.

Testing was conducted on a anonymous and voluntary basis. It was
recognized that the results would have to be interpreted according to.the
test conditions. (The administration procedures and tests developed for

the Workforce Skills Survey are presented in Chapter 3.)
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CDT Counterparts made a significant contribution to the development of
test instruments by applying their knowledge of technical engineering.
Their contribution gave them a feeling of ownership in the assessment and

a sense of accomplishment and recognition.

WWISP Skills Survey Findings. Dueto the overall circumstances of
test development, administration, and evaluation, WWISP data should be
considered an approximation instead of a precise measure of skill

levels.

Skills tests were administered to 216 sector employees (64 Engineers,
106 Technicians, 46 Workers) in Electrical, Mechanical and Chemical
occupational groupings. Data are presented separately for Water and

wastewater employees as shown in the following tables.
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TABLE 6-1

SUMMARY DATA - WORKFORCE SKILLS SURVEY

ELECTRICAL:
Engineer
Technician
worker
Sub-Total

MECHANICAL:

£ngineer
Technician
worker
Sub-Total

CHEMICAL:
Chemist
Total

WATER

NUMBER TESTED

7
25

8
40

% ABOVE CRITERIA
57
40
62

45
55
60

45

L&VO



TABLE 6-2
SUMMARY DATA - WORKFORCE SKILLS SURVEY

WASTEWATER

ELECTRICAL: NUMBER TESTED % ABOVE CRITERIA
Engineer 5 0
Technician 17 58
Worker 13 31
Sub-Total 35
MECHANICAL:
Engineer 7 85
Technician 32 85
Worker 17 65
Sub-Total 56

. CHEMICAL:
Chemist 12 25
Total 103



TABLE 6-3
SUMMARY DATA - WORKFORCE SKILLS SURVEY
PERCENT ABOVE CRITER!A
AYERAGES COMBINED FOR WATER AND WASTEWATER BY DISCIPLINE

WATER WASTEWATER AVERAGE

ELECTRICAL 3% 30% 427
MECHANICAL 53 78 62
CHEMICAL 45 23 39
OVERALL PASSING 487% 44% 467%

The summarized data in the above tables tend to confirm the findings of
previous studies for the occupational groups examined by WWISP. The
combined Water and Wastewater Chemical occupations had only 35%

" meeting criteria, The Electrical occupations had 42% meeting criteria,

and the Mechanical had 623 meeting criteria,

In Water Plants, Electrical Technicians, Mechanical Engineers and
Chemists showed the most serious skill deficiencies, while in
Wastewater Plants, Chemists and Electrical Engineers demonstrated

severe {nadequacies in knowledge and practical application,

Although these findings were obtained from a small population under, they

Support the results of other evaluations of sector skill levels,
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B. CONCLUSIONS AND RECOMMENDATIONS

1.

Conclusion. That the findings of the WWISP Workforce Skills Survey
generally support the results of previous surveys which have repeatedly
confirmed that the skill levels of a high percentage of Water and
Wastewater Sector employees need to be improved if they are to perform

their jobs effectively.

Recommendation. That NOPWASD recognize that Prestdential Decree
197 makes NOPWASD responsible for national training in the Water and
Wastewater Sector. Immediate action should be taken to remedy the
problems indicated by consistent findings in several surveys conducted of

workforce skills.

Conclusion. That the data coilected by the WWISP Assessment fdentify

. severe skill deficiencies in the groups surveyed, especiatly in the

Chemical and Electrical occupations. As indicated by this initial
NOPWASD CDT survey, the low skill levels of engineers in general is

cause for concern,

Recommendation. That the NOPWASD CDT Director in coordination with
the WWISP ensure that Action Plan implementation of Subtask B2.2 -
Manpower Development Program addresses the specific problems

identified In the WWISP Workforce Skills Survey.



J. Conclusion. That the NOPWASD CDT is not involved in on-going
' Workforce Skills Survey activities and does not currently have the skill
specializations to effectively evaluate sector manpower, identify
specific skill deficiencles, and prioritize training needs according to

occupation.

Recommendation. That the NOPWASD Chairman place high priority on
the development of the CDT staff capability to evaluate employee skill
levels and conduct more extensive and controlled testing throughout the
sector in all professional and skilled occupations. This will require the
addition of specialized training staff to develop diagnostic exams based
on job task analysts and to implement rigorous testing and statistical

analysis procedures on a CDT computer.
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CHAPTER 7

MASTER TRAINING REQUIREMENTS LIST (MRTL)

A. TRAINING REQUIREMENTS ASSESSMENT

2.

Purpose. Each occupation within the Water and Wastewater Sector
should have specific responsibtlities, duties, and tasks to perform. These
job components require specific skills and knowledge to be carried out
correctly and according to accepted procedures. If atask is not being
done correctly, training may be required. The WWISP Manpower Needs
Assessment attempted to determine which occupations had needs for

training

. The purpose of the Master Tralning Requirements List (MTRL) is to identify

the critical short term and tong term training needs by occupation for the
water and Wastewater Sector. The MTRL Forms the basis for the Master

Training Plan (WWISP Subtask B2.2).

Scope. The FITRL is Timited to the needs of the occupations in the Water
and Wastewater Plants, Networks, and Pump Stations. A comprehensive
assessment of training needs for NOPWASD fell outside the scope of

the WWISP Assessment, however, NOPWASD Management Training and

Computer Training are addressed.
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B. NOPWASD

1. NOPWASD Management Seminars. NOPWASD managers (General
Department Managers and higher) will require specialized sessions to keep
them informed about the numerous changes that will be affecting

their organization and the sector.

The initial phase of Management Training (WWISP Subtask A3.2) for
NOPWASD staff should focus on Organizational Development (OD).

In 0D seminars each manager would 1earn new techniques for defining the
Mission, Functions, and Tasks of his department. The seminars would
stress Departmental Roles, Communication, and Coordination as well as
Planning, Setting Goals, and Determining Priorities. This training should
improve efficiency and facilitate the achievement of organizational
objectives. Finally, methods for Directing and Controlling the work effort

would be included to ensure proper implementation and follow-up.

2. Computer Training. NOPWASD in coordination with WWISP is planning
and implementing a corputer capability which will include: Management
information System, Cost Accounting System, Performance Monitoring
System, personnel and Finance System, and Office Automation (Word

Processing, Inventories, etc.)



NOPWASD currently has few trained staff to operate these systems and
equipment. WWISP Subtask A1.5, Management Information System and
Financial Management will provide the initial planning of Computer

Training for NOPWASD.

This training will have to be followed by a broader and highly structured
program of systems and skills training which will eventually include 25%

of the NOPWASD staff.

C. ENTRY LEVEL SKILLS

Water and Wastewater. WWISP findings showed a high consistency
among Water and Wastewater Managers when they were asked to indicate
the minimum skills to be expected upon initial job entry.specify Their
evaluation was directed to 13 job categories covering professional,

skilled, semi-skilled and unskilled occupations.

The following are the main findings for each entry level skill:

® Arabic Literacy. A literacy level of Good is associated with
completion of Elementary education, while Excellent requi_res

completion of education at higher levels.

An Arablic Literacy level of excellent is expected for positions such

as Engineer, Chemist, Legal and Accountant.
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Technicians, Mechanics, Electricians, Craftsman, Drivers and

Watchmen can possess either an Excellent or Good Literacy Level.
Clerks should be proficient at the Excellent level.

e Educational Level. Positions such as Engineer, Chemist, Legal

and Accountant should be educated through university level.

Storekeepers and Technicians should have a Secondary education, at

least.

Mechanics, Craftsman, Electricians and Drivers should complete
their education, at least through Elementary level. However,
several Plant Managers preferred that , in addition, they shouid
attend technical school at the secondary level. Clerks should

also recelve full Secondary level education.
e Experience. Two to three years of experience beyond the
University Degree is expected of those in job categories such as

Engineer, Chemist, Legal, and Accountant.

Two years of experience at initial job entry also is expected of

Storekeepers, Technicians and Watchmen.
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Four years of experience upon job entry is expected of Electricians

and Craftsmen.

For Laborers, only one year of experience 1S expected upon initial

hire.

e Certification/Licensing. The licensing of Drivers was the

only response obtained from Plant Managers.

e Vocational Training/Post Secondary Training. Post
Secondary Training (Education) to a minimum of 4 years was
expected of those holding positions such as Chemist, Legal,and
Accountant. Five years of Post Secondary Education was expected

of Engineers.
D. MTRL - URBAN WATER PLANTS PERSONNEL

{. Methodology. The Master Training Requirements List - Water reflects‘
the priorities which Plant Managers place on the urgency of training for
personnel in specific positions within their organizations. (The MTRL Data
Reduction Procedure in Chapter 3 provides the detatls of the method

employed.)

The list shows plant positions according to the Job Classification System

and they are sorted into two groups, the first representing Highly Critical

7-5
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Short Term Training Needs and the second including Long Term Sustained

or Deferred Training Needs.

Highly Critical Short Term Training Needs indicate an immediate need for
training. Long Term Sustalned or Deferred Training Needs Indicate
training required beyond a 6 month period from the time of data collection
in July and August 1989. Positions in the MTRL marked with an asterisk
(%) had a low number of employees reported and have been considered as

having Deferred training needs.
Findings. Presented belew are specific findings from FIGURE 7-1,

MASTER TRAINING REQUIREMENTS LIST - WATER FACILITIES which
1ists all of the job titles used by WWISP to collect data on training needs:
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JOB
CATEGORY

1. Management

2. Engineer

FIGURE 7-1, MASTER TRAINING REQUIREMENTS LIST

WATER FACILITIES

SHORT TERM
TRAINING NEED

General Manager
[-igr. Follow-Up
Mgr. Stores

Chief Engineer, New Projects
Treatment Engineer, N. P.
Distribution Engineer, N. P.

Engineer, Water Networks

Fig. 7-1 a

™Magr.
Mgr.
™Mgr.
Mgr.
™Magr.
Mgr.
™Magr.

DEFERRED
TRAINING NEED

Legal Affairs

Personnel

Finance
Purchasing/Contracting
Training

Customer Services

New Projects/Facility



4/‘1)1

o

JOB
CATEGORY

Chemist

Accountant

Public Relatians

SHORT TERM
TRAINING NEED
Engineer. Mecnanical

, =l

3

|

CIrics

4V

m
M
(O
e}
[31]
D
3
m
{

Chief Chamist, Laberatory
Chemist, Laberatary

Aluminum Sulphate Haiper, Lab

Fig. 7-1 b

DEFERRED
TRAINING NEED

All positions distributad £o

other job categories.

Accountant

Bookkeeper

All positions distributed

to other job categories.



JOB

SHORT TERM

CATEGORY TRAINING NEED

7. Quality Centrol Inspector, Foliow-Up

Technician, Data Collections

8. Purchasirg/Contacting

Q. Perscnnel 2nd Trazining

10. Acministrative

11. Clerical

Fig. 7-1

DEFERRED
TRAINING NEED

Contract Specialist

Training Specialist, Operations

Training Specialist, Maintenance

Adrainistrative Assistant

Clerk

Cleri/Typist



JOB
CATEGORY

SHORT TERM DEFERRED
TRAINING NEED TRAINING NEED

12, Tachnical Supervisgr

A. Treatment

B. Distribution

Sup., Screening & Grit Removal Sup., Buildings
Sup., Coagulant Prep., Dosing

Sup., Settling

Sup., Filtration

Sup., Chlorination

Sup., Pumping Station

Sup., Maintenance

Chief/Foreman Mechanic & Elactrician

& Grounds

Shift Supervisor Booster Ops. Superviser, Mzaintenance*

Supervisor, vehicles Crew Chief, Maintenance Mains=

Foreman, Network, Mzint. Mzins

> Low number of empicyees reported in thic position.,

.:;/Uh

Fig. 7-1 d


http:Buildi'.gs

.L)\

JOoB SHORT TERM
CATEGORY TRAINING NEED
C. Customer Services
Forzman, iletsr installation

& Repair

13. Skilled Technicians

A. Main Stores & Equipment
Electrician
Mechanic
Storekeeper

B. Treatment

Operator, Pump Station Ops.

Fig. 7-1 e

DEFERRED
TRAINING NEED

Chief, Customer Sarvices,

ACCOUNTS

Foreman, Equipment, Main Stores

& Equipment*

Technician, Well Station
Carpenter

Road Mainteanance Specialist



JOB SHORT TERM
CATEGORY TRAINING NEED

C. Distributionn Technician, Connections
Mechanic, Vehicles

Tech. Electrician, Vehicles

D. Other

14, Semi-Skilled
A. Tréatment

Fig. 7-1 ¢

DEFERRED
TRAINING NEED
Painter, Interior
rurniture rinisher

Mason

Drafitsman

Technician, Networks

Iron Worker, Welder

Booster Operator

Lead Mechanic™

Mechanic, Substation Cperations
Meter Repairman, instalt &

Repair, Customer Services

Operator, Pump Station
Operations

Assistant Road Maint. Speciatist



JoB
CATEGORY

B. Distribution

C. Customer Services

SHORT TERM
TRAINING NEED

Fig. 7-1 g

DEFERRED
TRAINING NEED

Asst. Painter, Interior
Tslephone Qperator

Security Guard

ASst. Iron Waorker
Asst. Boaoster QOperator
Driver, Maintenance Mains

Driver, Rooster Qperations

Asst. Meter Repairman
Meter Reader

Cashier



15. Upskilled

Fig. 7-1 h

Gardener

Laborer



o [lanagement and Administration. The General Manager, Foltow-Up

Manager and Stores I1anager in Water Plants all have Short Term
training needs. Training is shown as Deferred for employees in the
rermaining managernent positions plus positions in the categories of
Legal, Accountant, Public Relations, Purchasing/Contracting,

Personnel and Training, Administrative and Clerical.

Positions in these categories are typically attached to the local
government or City Council. Therefore, Plant Managers did not
indicate a Highly Critical training need for them. In a future
assessment of these employees, it is possible that Highly Critical

training needs also may be found for them.

e Engineers. All Engineer positions were identified as having

Highly Critical training needs.

e Technical Supervisers, Avery strong need for training at the

mid-managernent level was expressed by Plant Managers. All
Technical Supervisor positions in Treatment and Distribution (with
the exception of the Supervisor, Buildings & Grounds) were

considered as having Highly Critical training needs.

¢ Chemists. Al Chernist/Laboratory positions were identified as

having Highly Critical training needs.
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e Skilled Technicians. In these positions, training need appears

greater for IMaintenance positions than for Operator positions.
iMechanical and Electrical maintenance positions are about equaily

represented as Highly Critical for training.

e Semi-Skilled Technicians. Plant Managers showed a clear

preference for tralning at the Supervisory and Skilled level than for
Seri-5Skiiled or Entry Levei empioyees since Lhey indicated these

latter positions as having Deferred training needs.
[. MTIRL - URBAN WASTEWATER PLANTS PERSONNEL
1. Tindings. Presented below are specific findings from FIGURE 7-2,

MASTER TRAINING REQUIRENMENTS LIST - WASTEWATER FACILITIES which

lists all of the job titles used by WWISP to collect data on training needs:
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FIGURE 7-2, MASTER TRAINING REQUIREMENTS LIST
WASTEWATER FACILITIES

JOB SHORT TERM
CATEGORY TRAINING NEED

1. Management
Director

Mgr. Customer Services

* Low number of empioyees reported in this positien.

Fig. 7- 2a

™Mar.
Mar.
™Mgr.
Mgr.
Mgr.
™Mgr.
™Mgr.

DEFERRED
TRAINING NEED

Follow-Up*

Legal Affairs
Persannel

Finance
Purchasing/Contracting
Training

Mew Projecis/Facility



JoB

CATEGORY

Z Enginser

3. Chemist

SHORT TERM
TRAINING NEED

Flannirg Enginger

Chief Chemist, Laboratory
Chemist, Laboratory
Assistant Chemist

Lab Technician

Fig. 7-2 b

DEFERRED
TRAINING NEED

el - -
r, Treatment*

Chisf Engin

[43]
0

Chisf Sngineer, Collection™

Sanitary Enginesr=
Mechanical Engineer=

Electrical Enginger=

All positions distributed to

other job categories.



pan

JoB SHORT TERM
CATEGORY TRAINING NEED
S. Accountant

6. Public Relations

. Quality Control  Technician

~

8. Purchasing/Contacting

9. Personnel and Training
Training Specialisf

10. Administrative

Fig. 7-2 ¢

DEFERRED
TRAINING NEED
Accountant

Bcokkeeper

All positions distributed to

other job categories.

Inspector, Follow-Up¥*

Data Collection Specialist*

Contract Specialist

Administrative Assistant



JoB SHORT TERM DEFERRED
CATEGORY TRAINING NEED TRAINING NEED
11. Clerical Clerk

Clerk/Typist

12. Jechnical Supervisor

A. Treatment
Sup., Treatment Plant Sup., Bulldings & Grounds
Sup., Screening & Grit Removal
Sup., Primary Settling
Sup., Aeraticn Systems
Sup., Chlorination
Sup., Pumping Station
Sup., Plant Maintenance and Transport
Chief/Foraman Mechanic

Chief/Foreman Electrician

< Fig. 77—2 d



JoB
CATEGORY

B. Collection

SHORT TERM

TRAINING NEED TRAINING NEED

Shift Supervisor Pump
Station Ops.
Shift Supervisor Pump Station
Maintenance
Foreman Eiec. Maintenance,
Pump Stations
Foreman Mech. Maintenance, Pump Stations
Supervisor, Pipeline Maintenance
Supervisor, Sewer Repair
Supervisor, Sewer Connections
Supervisor, House, Building Connections
Supervisor, Sewer Cleaning

Foreman, Maintenance Mains & Sewers

Fig. 7-2 e

DEFERRED



JOB SHORT TERM DEFERRED
CATEGORY TRAINING NEED TRAINING NEED

13. Skilled Technicians

A. Main Stores & Equipment
Storexeeper

B. Treatment
Mechanic, Treated water
Mechanic, Sludge Pumps
Electrician, Return Back Water
Mechanic, Treatment Maintenance
Electrician, Treatment Maintenance
Mechanic, Automotive Equipment

Electrician, Operation of Scraper

C. Collection

Mechanic, Pump Station Opn. Road Maintenance Specialist
Electrician, Pump Station Opn. Back Hoe Operator, Sewer
Mechanic, Pump Station Maint. Connect./Repair

Fig. 7-2 f



JOB SHORT TERM
CATEGORY TRAINING NEED

clectrician, Pump Staticn Maint.

Mason

Technician, Jet Car Grav.
Sewage Maint.

Technician, Bucket Machineg

Iron Worker, Welder

Pipefitter

D. Other

Fig. -2 g

A"Z ('J\

DEFERRED
TRAINING NEED

Back Hoe Gpserator, Sawer Now

Connect

Technician, Foliow-Up

Technician, Facility
Records/New Projects

Draftsman

Carpenter

Road Maintenance Specialist



W

JOB
CATEGORY

14 Semi-Skiiled

A. Treatment

SHORT TERM
TRAINING NEED

Mechanic, Treatment
Maintenancsa

Elecirician, Treatment
Mainienance

Mechanic, Automatic Equip.

Telephone Opserator

Fig. 7-2 h

DEFERRED
TRAINING NEED
Paintzr, Interior
Furniture Finisher

Mzsen

Mechznic, Treated ‘Water

Mechanic, Sludge Pumps

Elactrician, Return Back Water

Electrician, Operation of Scraper

Driver, Treatment Maintenance

Driver, Treatment Operations

Assistant Road Maintenance
Specialist

Asst. Carpenter

Asst. Mason

Asst. Painter, Interior



o

JO8
CATEGORY

B. Callection

C. Other

15. Unskilled

SHORT TERM
TRAINING NEED

Mechanic, Pump Station Cpn.
Mechanic, Pump Station Main:t.

Truck Driver, Sewer Connact.

Truck Driver, Cleaning &

Collections

Driver, Jet Car

Security Guard

Gardener

Fig. 7-2 i

DEFERRED
TRAINING NEED

Eleztrician, Pump Station Opn.
Electrician, Pump Sration Maint.
ASST. Mason

Asst. Pipefitier

Ascst. fron Worker, welder

Asst. Booster Operator

Laborer



e [anagement and Administration. Directors and Customer

Services f1anagers in Wastewater Plants have Short T=m training
needs. The remaining management positions plus the positions in
the categories of Legal, Accountant, Public Relations, Clerical
Purchasina/Contracting, and Administrative are shown as

Deferred.

As in the case of Water Plants, these positions in are attached to
the local government or City Council. Therefore, Piant Managers did
not indicate a Highly Critical training need for them. In a future
assessment of local government emplcyees whose activities are
related to Waslewater Plants it may be found that Highly Critical

training needs also exist for them.

Although only a few Training Specialists exist within the Sector,
Wastewater Plant Mangers indicated that their training needs were

Highly Critical

® tngineers. With the exception of the Pianning Engineer which has
Highly Critical trainina needs, all remaining Engineer positions
were reporled in numbers too low to be significant. The Engineers
working in the Wastewater Plants tend to be represented as

Supervisors.

7-9

@



® Technical Supervisors. Wastewater Plant Managers were in

agreement with the Managers of Water Plants in expressing a
strong need for training at the mid-management level. All
Technical Supervisor positions in Treatment anc Collection (with
the exception of the Superviser, Buildings & Grounds) were

considered as having Highly Critical traintng needs.

e Chemisls, Skilled and Semi-Skilled Technicians. The findings in

these caleqories were consistent with the training needs expressed

by Water Plant Managers.

Overall, Walter and Wastewater Plant [Managers were consistent in
determining the training needs of their employees. If a training strategy
can be gleaned from these findings, a "Top Down" approach starting with
Top and IMid-r1anagers and then shifting to Technical Supervisors,
Chemists and &1 11led Technicians would fuifill the reported training

Fequirerents.
F. TRAINING NEEDS

I. Plant Managers Comments. Inaddition to indicating the need for
training by position, Plant Managers brlefly described the training content
which should be provided for each job. Their comments have been
organized functionally and are presented in TASLE 7-1 so that they can be

related to relevant job categories.
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TABLE /-1

TRAINING NEEDS ORGANIZED FUNCTIONALLY
WATER and WASTEWATER

ADMINISTRATION/TOP  MANAGEMENT
e New technologies for Water and Wastewater treatment
e Trouble-shooting rmechanical and electrical equipment
o [eak delection and prevention

e Planning for Stores, Laboratory, 0 & M

ADMINISTRATIVE  SUPPORT
LEGAL AFFAIRS
e Labor Laws

o NOPWASD Tenders

CIMANCIAL AFFAIRS

e Financial Systems, Cost Accounting, filing

CONTRACT ING_AND PROCUREMENT

® Purchasing Regulations

o GOE Regulations for Tenders

PERSONMMEL_AFFAIRS

e Labor Laws

N\



TRAIMING
e Training Plans and Systems

e Preparation of Training Programs to Improve Plant O &1

FOLLOW-UP/QUALITY CONTROL
o Electrical and Mechanical Measuring Instruments and their Maintenance
e Mew Methods of Chemical Analysis

e Data Collection and Analysis

MAIN STORES and EQUIPMENT
e Hew Systems for Management of Stores
o Correct Use of Calalogues
o Correct Ordering Procedures
e Slores "Input/Outpul” or Receiving and Issuance Systems

e General echanical and Eteclrical Plant Maintenance

NCW PROJECTS
e Planning and Management of New Projects
e Supervising Design of Wells
e Leal Detection
e Follow-Up and Supervision of New Projects
e Design and Execution of Distribution Maps for Pipelines, Networks and

Connections
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TREATMENT
LIECHANMICAL O &1

e Periodic Preventative [Maintenance
e Observing operations and determining time tables (Wastewater

Scraper/Sludge Operations)

Repair of Diesel Engines

e Aeration and Sludge Extraction Procedures

Iethads for Cleaning Filters and Screens

ELECTRICAL O & 11

e GpecialIotors (Scrapers) O &M

Repair of Switch Boards

Lifting Units O &1

Electrical Maintenance of Pumps and Aeration Systems

Repair of Central Fuse Boxes
L AORATORY 0 7,11
e Purification Analysis Procedures (Chemical & Bacteriological
Testing)
e Preparation of Alurninuin Sulfate Solutions
e Record Keeping and Reports

o Deterrining Schedules for Removing Sludge from Tanks



DISTRIBUTION
LECHANICAL O & I']

e Ernergency Maintenance
e [laintenance and Repair of Valves
e [laintenance and Repair of Vehicles

o Periodic [Maintenance of Sewers and "lising [Mains

ELECTRICALQ &1
e [Maintenance and Repair of Electric Motors and Central Units

COLLECTION
LIECHANICAL O £.11
e Maintenance of Pipeline and Underground Leveling

e Maintenance of Force IMain Pipes

ELECTRICAL Q & 11

e General Maintenance of Electrical Units

CUSTOMER SERVICES
ACCOUNT S, RECORDS

e Designing Customer Accounts Systems

METER INSTALLATION/REPAIR

o [leter Recording and Repair

e Cost Estimation for New Connections
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These specific requirements plus the priorities indicated in the Water
[TRL and the Wastewater MTRL will be form the basis for the Master

Training Plan (WWISP Subtask 2.2)
G. CONCLUSIONS AND RECOMMENDATIONS

1 Conclusion. That the Sector including NOPWASD, Water and
wWastewater Plants, requires a "Top Down” approach to training which
places initial ermphasis on the needs of management, supervisory

and skilled personnel.

Racommendation. That the NOPWASD and the CDT recognize the
direction Lo be taken from these findings and pian Sector-wide

training accordingly.

? Conclusion. That the Sector is not governed by a set of standardized
nosition descriptions often making job duties and qualifications
ambiguous. This lack of standards should be addressed so that Training
Requirements can be more systematicatly and specifically reported by

position.
Recommendation. That NOPWASD support the deveiopment and

implermentation of a Certification Program for sector employees based on

Job Task Analysis and standardization of position descriptions.
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CHAPTER 8

PERSONNEL PRACTICES REVIEW
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CHAPTER 8

PERSONNEL PRACTICES REVIEW

A. SECTOR MANAGEMENT ISSUES ASSESSMENT

Purpose. The purpose of the Personnel Practices Review was to identify
the criticality of speclfic management 1ssues and general management
practices throughout the Water and Wastewater Sector. Determining
problem areas facing plant managers is essential to gaining insight for

further study and recommendations for improvement.

Approach. In previous studies a significant number of management and
personnel issues have been identified which have raised problems in the

sector. A comprehensive list of sixty-five specific issues covering a

. broad range of management concerns was compiled into fifteen categories.

Piznt managers in the twenty cities visited by WWISP teams were _asked
to rate the criticality of each issue: High, Moderate or Low compared to
the general management, personnel administration, and, operation and
maintenance situation of his plant. Where managers indicated that an
issue was highly critical, a follow-up questionaire was administered.
The manager was asked to explain why the issue was a major problem and

to recommend solutions.
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The scope of the Personnel Practices Review was very broad. Each of the
issues could justify considerable discussion. It was the last instrument
to be administered by WWISP Data Collection Teams. Therefore, time was
limited and discussion of issues and recommendations had to be curtailed.
Although most managers responded to all issues, few were able to provide
complete explanations and solutions for each rated Highly Critical because

of the time shortage.

Thirty-two of the forty plant managers surveyed completed the form.
Water and Wastewater were equally represented with sixteen managers

responding from each group.

B. SUMMARY OF FINDINGS

Ratings Summary. InFIGURE 8-1, PERSONNEL PRACTICES REVIEW,
_responses are summarized from Water and Wastewater Plants.
Abbreviated issues statements are used in this figure. (Procedures for
the Personnel Practices Review and the complete questionaire are in

Chapter 3.)

Commnients Summary. Plant Managers were asked to explain their
reasons for assigning a Highly Critical rating to a specific Issue and to
provide recommendations. The comments made by the Managers have been
combined and are summarized by issue in FIGURE 8-2. Introductory

statements relate statistical data from FIGURE 8-1 to the comments.

8-2



FIGURE 8-1

PERSONNEL PRACTICES REVIEW
RESPONSES REPORTED IN PERCENTAGES

Water 2 Wastewater 3
High Mid Low High Mid Low
Management (General)

1. Clarifying the Responsibilities of Managers and Supervisors 35 30 35 34 54 12
2. Maneger Responsibility for Promotions 41 41 18 42 29 29
3. Manager Responsibility for Career Development Decisions 53 17 30 41 35 24
4, Manager Responsibility for Work Schedules, Leaves, Overtime, etc. 42 23 35S 41 35 24

Operations aad Maintenance

1. Effective Preventive Maintenance Program 70 12 18 70 12 18
2. Getting Spare Parts when Neeced 65 23 12 65 23 12
3. Reducing Equipment Damage & Injury 35 23 42 93 18 29
Productivity

1. High Absentesism 35 18 47 29 29 42
2. Environmental Conditions 23 35 42 47 29 24
3. Workers tired from 2nd Job 24 29 47 35 35 30
4. Worker Morale 141 24 35 47 29 24
5. Job Dissatisfaction 23 42 35 35 30 35
Training

1. Job Specifications 47 24 29 41 47 12
2. Certifying & Licensing 24 35 M 41 35 24

Fig. 8-1 a
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Water 2 Wastewater 3
High Mid Low High Mid Low

3. Getting Training Manuais 33 53 12 59 18 23
4. Finding Suitable Training Programs 23 65 12 29 59 12
S. Train-the-Trainer Programs 29 53 18 47 41 12
6. Ccntinuing Education Programs 24 52 24 47 4] 12
7. Sparing people to attend Training 42 35 23 47 35 18
8. Off-shore training 12 35 53 47 29 24
Career Development

1. Career Paths for Each Position 35 41 24 35 41 24
2. Certifying Workers for various Positions 29 29 42 35 41 24
Manager/Supervisor Development

1. Leadership Training 41 47 12 65 29 6
2. Management Training 29 47 24 41 53 6
Recruilment

1. Finding Qualified people to Replace Retirees 54 23 23 64 i8 18
2. Direct Involvement in Recruiting 30 35 35 35 35 30
3. Accepting Steff Without Interview 47 24 29 54 23 23
4. Attracting Qualified Staff 99 29 12 53 29 18
S. Qualifications do not Match Performance 47 29 24 53 29 18

Fig. 8-1 b
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Water 2 YWastewater 2
High Mid Low High Mid Low
Manpower Shortages

1. Professional & Skilled 953 29 18 S4 23 23
2. Manning Levels Consistent with Needs 47 24 29 65 29 6
3. Assigning Feople to Distribution/Undesirable Jobs 82 12 6 71 23 6

Manpower Surpluses

1. Using Unqualifiad People due to Surplus 29 22 42 35 47 18
2. Transferring Surplus 24 29 47 41 35 24
3. 0&M Surplus 17 12 71 24 29 47

Performance Standards and Evaluation

1. Tolmprove Performance 47 29 24 47 35 18
2. 1dentifying Standards 47 29 24 41 41 17
3. To Determine Training Needs - 41 35 24 29 47 24
4. Objective Evaluations of Employee Performance 35 35 30 47 35 18
Promotion

1. Based on Performance vs. Service S3 29 18 S9 18 23
2. Accelerated Promoticns based on Performance 65 12 23 71 29 0

Salary and Pay Grades

1. Paying Peoplz for Added Responsibilities 47 23 30 82 12 6

2. Leosing People to Better: Paying Jobs 41 35 24 59 28 12

3. a. Inconsistencies in Grade System 23 35 42 S9 29 12

0. Overtime Limit 35 35 30 65 23 12

c. Compensation Beyond Salary Limit 59 22 18 65 23 12
Fig. 8-1 ¢
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4. Scales/Grades Unfair tc Better Performers
S. Rewarding Performance vs Service

Benefits

1. Housing

2. Medical

3. Life lnsurance

4. Pension/Retirement

Incentives and Benuses

Rewarding Performance

Based on System-wide Productivity

Expecting Automatic Bonuses
Remote/Undesirable Locations

Offer ing Step Increases to Attract & Retain Staff

Nh N~

Discipiine and Termination
1. Justifying a Termination
2. Disciplining Employees

Fig. 8-1d
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FIGURE 8-2

PERSONNEL PRACTICES REVIEW
MANAGER COMMENTS

Management: The responses indicated a strong expression of need to be involved in the Promotion

process and Career Development gecisions.
Problems :

® Tco much responsibility is placed directly on the
Marager.

e Unclear Job Descriptions '«ad to failure of staff to
responsibility and to make decisions.

e Performance standards cannot be determined without
clear Job Descriptions.

e Lack of an organization chart causes problems.

¢ Interference from municipal officials who are not

engineers causes delays and confusion.

Recommended Solutions:

e Design agood organization chart for the plant, network and pump
station and assign a Director to each to share responsibilities

with the General Manager.

e Provide a Job Description for every occupation in the accept
organization.

e No Solution Provided.

e Implement organization charts.

o NCOPWASD should take over plants.

Fig. 8-2 a
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o [f amanager cces not have full autherity, he can not

be expected to make timeiv cecisions.

® Promotions are sometimes poor ly contrclled.

@ Authority must be 2ssumed by someone. If the manager does not
have z2uthority, then ihe city officigls should make the
cecisicns. Now, responsibilities for the plant are not clear.

¢ Sericus regulations should define author ity and promotions.

O & M: Preventative Maintenance and Spare Parts received the highest percentages of Highly

Critical ratings within the sample.
Problems:

e Failures in equipment are usually cue to poor
maintenance. Poor maintenanca shortens the life of the
equiprment.

® Flow and continuity of operations depend on PMS.

e 'Without spares, there is no effective maintenance
prograi.

e Delays in receiving spares causes greater problems.

Recommended Solutions:

e Establish a mandatory maintenance program.

® Esteblish a mandatory maintenance program.

® Provide OJT in field maintenance.

e Funds must be available to buy spares.

@ A system of recorcis for maintenancs is required.

o Catalogs should be available to facilitate requisitions
according to part number.

e Storekeepers must be trained toorder parts.

Fig. 8-2 b
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o Beccnsistent when cutfitting plants so that the number of
spares can be reduced.

e ‘Workers with two jobs have bad attituces. ® Provice necessary incentives to workers.

Productivity: With the excepticn of Worker Morale, managers gave the other issues relatively
low ratings.

Problems: Recommended Solutions:

e The work environment is reiated to productivity. e Build the plants correctly in the first place.

e Low worker pride in the job causes many problems. @ |nvestigate the reasons and establish incentive system to

motivate the good employees.

Training: The majority of managers gave training issues moderate to high ratings.

Problems: Recommended Solutions:
e We need manuals on site to train ourselves. e JSend manuals for all equipment and procadures for the plant.
e We need gualified trainers. e Provide incentives for good employees to become trainers.
® People should be aware of new technology. ® Set up courses to train the trainer including “problem solving.”
e Explain importance of training to top management.
& Provide English Language courses.
Fig. 8-2 ¢



e Provide funding.

e Establish good relations with foreign water authorities.

Career Development: These issues received moderate ratings.

Problems: Recommended Solutions:

e People are frustrated that they are not trained. e Provide training courses for managers to improve
manegement skills.

e Provide training courses for technicians.

Manager/Supervisor Development: These issues received a sybstantial number of High to

Moderate Criticality ratings, indicating a need for management training.

Problems: Recommended Solutions:
o Managers and Supervisors are not trained in the © Provide training courses for managers to improve procedures to

improve employee performance. management sk.ilis.
e Managers cannot improve their p]_ant without proper

knowledge.

Fig. 8-2 d
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Recruitment: The majority of these issues received Highly Critical ratings. Managers showed

mixed responses to being invelved in the recruiting process.

Problems: Recommended Solutions:

o Replacements should te qualified. ® New workers must receive training before they have any
responsibility in the plants.

® Loosing skilled people to other industries hasa o Let managers choose employees and give them incentives te

negative effect cn the plants and pump statiens. stay.

o Increase the salaries to attract skilled pecple.

Manpower Shortages: All issues had mainly Highly Critical ratings. Undesirable Jobs had the
highest percentages of Highly Critical ratings in the entire survey.

Problems: Recommended Solutions:

e |t causes frustration when the needs are not met. o Determine the corract organization for a plant and fill the jobs.
o We have shortages in people {o work in undesirable e Establish an incentive system ard increase <alaries for

jobs. . undesirable jobs. Provide uniforms.

e The workers in the sswer cleaning are nut issued the

correct protective clothing and shoes.

Fig. 8-2 e
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Manpower Surpluses: All issues were rated mainly 2 Low Criticality. This issue is not
perceived as a problem area by plant managers.

Problems: Recommended Solutions:

e Surplus workers have a bad effect on the o Give managers full authority to transfer surplus workers.

productivity of the plant.

Promotion: All issues were substantially in the Highly Critical range.

Problem s: Recommended Solutions:

o Promotion based on service is inefficient. e Esteblish a system of promotion specialized to the Sector.
e Low morale due to long periods between promotions. @ Establish & good system of career planning.

o Subordination to governorates delays premotions. & No Solution Provided

o The good and the bad get treated equally. Allare e Promotions and incentives should match performance.

promoted. This makes many problems in the plant.

Fig. 8-2 f
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Salary and Pay Grades: Several issues received the strongest Highly Critical ratings.
Problems: Recommended Solutions:
o Good workers suffer too much from taking the burcen e Greater incentives for greater work.

of the lazy ones.

e The rate of inflation is very high. e Raise the monthly tixed salary rate.
e Plants are very important and some jobs are & Increase the percentage of the incentive for dangerous work.
dangerous.
o Better compensation is needed. e |[ncentives according to efforts.
® Pay an incentive for night work.
e Make compensation relative to effort of the employee.

Performance Standards: Although ratings show a strong consensus toward Highly Critical, no

managers provided written comments in this category.

Fig. 8-2 g
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Benefits: All Issues were rated Highly Critical by both Water and Wastewater managers.
Problems: Recommended Solutions:

e Due to shift schedule, employees need housing near e Build residences near 31l plants as is found already at some

plants. This should bz provided. plants.
® Some work is dangerous and shifts are difficult for e Establish a better medical care system.
health.

o Better medical plan is required.

Incentives and Bonuses: Responses were moderate to high in Criticality.

Problems: Recommended Solutions:

& Actual bonuses are 20 to 40% which is low compared e Plants should function as companies separate from the to the

private sector. governorates. Companies can provide more tc employees. This
will have a positive effect on all plants in the sector.

e Workersare not loyal to plant. - e incentives must be determined by the supervisor who knows his

men and can reward the correct ones.

Fig. 8-2 h
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Discipline and Termination: These issues received Low Criticality Ratings. Although one third
considered them Important they are generally viewed as beyond the control of the manager.
Problems: Recommended Solutions:

e Before any action is possible against an employes, lang e Esteblish asystem to discipline employees immediately for
investigations are required. certain infractions.

e Many workers are careless because there is no e [Make the specific disciplinary actions automatic.

penalty for them when a problem is their fault.

Fig. 8-2 i



C. CONCLUSION AND RECOMMENDATION

Concluston. That a significant number of the issues in the Personnel
Practices Review are considered Highly Critical and that Plant Managers
see them as impairing the operation, mainteriance and services of their

plants.

Recommendation. That the NOPWASD Chairman convene a committee of
NOPWASD Personnel, Maragement and Organization, and Training
Department representatives to further investigate these findings and
identify strategies for improvements. Workshops which include Plant
Managers should be conducted reglonatly to collect the recommendations
from people with practical knowledge of personnel management problems

in the sector.
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CHAPTER 9

MANPGWER PROBLEMS SUMMARY

A. PURPOSE

1. The purpose of the Manpower Problems Summary 1s to present major
findings of the Manpower Needs Assessment, to summarize sector-wide
manpower problems, and to provide preliminary recommendations for

corrective action.

B. THE WATER AND WASTEWATER MANPOWER SITUATION

1. Historic Background. The manpower problems found in the Egyptian
Water and Wastewater Sector have been documented repeatedly over the
past twelve years. Studies conducted by Binnie a.d Partners, and Black
and Veach in the late seventies contained comprehensive data and
recommendations for improving the situation. Numerous USAID Sector
Assessments also have identified the chronic manpower problems in
Water and Wastewater plants. USAID efforts to support manpower
development. as part of major projects in Cairo, Alexandria, Canal Cities,

and Provincial Cities have begun to show positive results in these.

. J‘]’h‘



I the mid-eighties USAID perceived a need to assist NOPWASD in its
responsibilities. By late 1988, WWISP began operation and in June, 1989,
effort was Inttiated on the first national Manpower Needs Assessment

in close association with NOPWASD. The objective was to determine the
manpower needs of the sector which would serve as concrete inputs to the

other planning subtasks in the WWISP Manpower Development package.

Current Manpower Conditions. The probiems summarized in SR-4 ére
based upon the findings of the WWISP Manpower Needs Assessment which,
in July and August 1989, collected data in twenty cities, each having a

water and a wastewater piant.

The WWISP assessment deals with a broad slice of the Water and
Wastewater Sector. It reports the number of employees from semi-
skilled and skilled to management levels currently working in plants in
cities with populations of 40,000 or more and projects the manpower
requirements for the next ten years. The skill levels and training needs of
this workiorce were also determined. (NOPWASD estimates the number of

workers on compact units to be at least 2000.)

The assessment was concentrated on urban areas. It does not {nciude
thousands of sector employees In smaller population centers where well

networks and compact treatment units are used.
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A brief summary is presented below of circumstances found in the sector
and critical assessment findings. There are four major manpower
problems now affecting the sector: (1) Lack of adequate funding to support
the required level of training, (2) Very large numbers of employees
currently 1 the workforce and many more projected for the future, (3)
Low skill levels in the current workforce, and (4) Many personnel
practices and 1abor issues that have a negative effect on employee morale

and performance,

e Funding. Under Presidential Decree 197, NOPWASD is responsible for
providing manpower development and training for the Water and
Wastewater Sector. The NOPWASD role has been limited by a severely
restricted allocation from the national training budget of only L.E. 11,000
for the current year. NOPWASD Central Department for Training (CDT)
conducts courses offered to sector employees on a tuition basis at its

small training centers in the Cairo area.

Plant managers in the governorates, who rely on NOPWASD for employee
training, feel that free training should be made available at regional
centers or in the plants themselves. They do not to send more
participants to Calro for NOPWASD training due to the tmposed fee and

poor residence facilities.

e Manpower Quantities. Based on the sample of plants in the cities
visited, WWISP estimates that there are currently 9000 employees from
semi-skilled to management levels in the sector workforce (5800 in
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Water, 3200 in Wastewater) and that this number will expand as new
prujects are completed. WWISP estimates that within the next ten years,
the number will reach at least 24,000 (approximately an additional 8000
Water, 7000 Wastewater) for the cities meeting the criteria described.
The worker populations outside of the larger cities will also continue to

grow, especially as new projects spread to these regicns.

» Workforce Skill Levels. Data were collected from plant manaéers
on employee training needs. in addition, a Workforce Skills Survey
consisting of written tests was used to determine the adequacy of skills
end knowledge. A significant need for training was found for all
occupational levels. InTable 9-1, below, critical short term training
priorities are summarized by occupational group. (Detailed data are

reported in Chapter 5 and 7.)

TABLE 9-1
SUMMARY OF CRITICAL SHORT TERM TRAINING NEEDS

Top and Mid-Level Managers
Technical Supervisors

Chem{sts and Lab Technicians

Electrical Engineers and Skilled Technictans
Mechanical Engineers and Skilled Technicians
Storekeepers

Equipment Operators



® Personnel Practices. Plant managers were surveyed on a variety of
labor issues which affect productivity and attitudes toward training.
Issues such as compensation, benefits, promotion, incentives, and
shortages/surpluses warrant further inquiry than was possible in the
WWISP assessment. However, data collected from plant managers support
the finding that solutions to problems in these areas will improve worker

morale and performance.

C. ASSUMPTIONS

Discussior. The WWISP Task - B2, Manpower Development and Training,

has five subtasks. The primary purpose of Subtask B2.1, [1anpower Needs

Assessment, is to describe the manpower situation and associated
problems. The other four WWISP subtasks have specific planning purposes
and use the data from the Assessment. These subtask reports will contain
detalled recommendations for review by NOPWASD. Therefore, the
recommendations in this summary should be considered as preliminary

because more specific recommendations will appear in later reports.

The recommendations which follow are based on two assumptions: (1) It
is cost effective and beneficial to maximiz. the use of existing programs,
courses, and facilities, and (2) Interim solutions, when available, should

be used until Long Range solutions can be implemented.
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D! PRELIMINARY SUMMARY OF RECOMMENDATIONS

I.

Awareness and Action. Training is a low priority activity in the

sector and funding is extremely limited. Top management at NOPWASD, in

the governorates and cities, and at the Central Agency for Organization
and Administration should recognize the cost effectiveness of training

and give training their full support. Plants wili experience reduced

operation and maintenance costs when a well trained staff is in place.
Training is a wise investment which leads to an improved quality of
service, greater public health benefits, increased productivity, and

standardization thiroughout the sector.

Management Training - The Critical Priority. WWISP findings from
on-site visits to plants strongly support the immediate need for
Management Training throughout the sector. Plant managers in

the governorates have !iad little job relevant management training. Some
cf them were unable t2 provide accurate data on the number of their
employees. Few rnanagecs had work schedules with specific duty
assignments. Yet this procedure is basic to good organization and plant
efficiency. These management problems can be eliminated by good

management training programs.

Eniployees who complete training courses should return to a supportive
plant environment created by a manager who wants to take advantage of

their new skilis. However, this rarely occurs.

9-6
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If spare parts, correct tools, and necessary materials are not made
available by supportive plant managers, or if new procedures are ignored,
then plant efficiency will be impaired. The cost effective benefits of
training in such a situation also will be limited as a consequence.
Therefore, it is very important that plant managers understand the

training process and how te take full advantage of their newly trained

staff. NOPWASD should be develop a sector-wide awareness of the values
of training by oroviding plant personnel with Management Tralning.
stressing cost, effective benefits when a supportive and receptive
environment is created.

& Model Plant Organizations and Procedures. The Water and
Wastewater Sector requires standardization in Management as well &as

Operations and Maintenance. NOPWASD should develop standardized Flant

Management and Operations and Maintenance Procedures and pilot

test_them under operating conditions. When finalized, these procedures
would form the basis foi management and supervisory training.

NOPWASD should select gne operating Water and one Wastewater Plant as

Demonstration and Testing Centers where new procedures, methods and

systems_could be developed and tested and then disseminated to other

plants.

In these Plants, managers and supervisors would be shown how to improve

their operations by implementing new systems and procedures.
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Systems such as Management Information, Cost Accounting, and

Performance Monitoring should be developed for trial use at the
Demonstration Piants. When these major systerns were ready for regional

implementation, the Demonstration Plants would have a key role in helping

to tratn the users of these new and complex systems.

© NOPWASD Management Seminars. NOPWASD managers will aiso
require specialized sessions to keep them informed and involved in the

numerous changes that will be affecting the organization and the sector.

NOPWASD should support an initial phase of Management Training (WWISP
Subtask AJ.2) for NOPWASD staff which focuses on Organizational
Development (0OD),

In OD seminars each manager would learn for defin‘ng the Mission,
Functions, and Tasks that his department is responsible for performing.
The seminars should stress Departmental Roles, Communication, and
Coordination as well as Planning, Setting Goals, and Determining
Priorities. This training will improve efficiency and aid in the
achievement of short and fong range objectives. Finally, approaches
for Directing and Controlling must be Inciuded to ensure proper

implementation and follow-up.

Standards - Certification and Licensing. The Water and Wastewater

Sector is in critical need of standardization of job descriptions and
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qualifications. Currentiy, positions with the same title differ greatly

among plants in their duties and required skills.

Promotions are based primarily on service and few employees are required
to formally upgrade thelr knowledge and skills as pre-requisites to

promotion.

A natlonal system of Certification and Licensing is required for
enforcement of standards. Promotions must be linked to upgrading of
credentials by the successful completicn of training courses and the
passing of standardized exams. NOPWASD should take a firm leadership
role in the establishment of a Water and Wastewater Certification and
Licensing Board to study this important manpower issue.

Pre-Employment Training. The Egyptian system of secondary,
vocational, and higher education 1s the most extensively developed in the
Arab world. NOPWASD should coordinate closely with the Ministry of
Education, Ministry of Manpower and Training, and the Engineering
Faculties of the major Universities to ensure that they provide skilled

workers to the sector,

Job opportunities are growing in the Water and Wastewater Sector. If
educational institutions conduct entry level training, NOPWASD can save

budget for that type of training.



NOPWASD should ensure that Secondary Vocational Schools conduct
courses for Entry Leve] sector occupations. Sanitary/Environmental

Engineering Degree Programs must be coordinated with Engineering
faculties to ensure that the growing number of positions for such

engineers can be filled.

NOPWASD must take the leadership role in coordination with universities
and represent the higher educational needs of the sector. '

Finally, NOPWASD should develop and implement standardized job
orientation and initia} training programs for skilled technicians,

naineers, and Chemists who are currently entering the sector without
specific Water or Wastewater pre-employment training.

Operations and Maintenance Training. The priorities for Operations
and Maintenance Training are provided in Table 9-1. Adequate facilities
for such training can be very expensive and require long lead time

before opaning. NOPWASD should take advantage of existing training
facilities to implement critically needed Entry Level Operations and

Maintenance Training.

NOPWASD should overcome the delays in opening the training center at_
Damanhour and both Water and Wastewater training should be provided at
that facility, A date for opening the Damanhour facility should be

. T
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established and Instructors, training aids and curriculum should be In

place for the inauguration of the center.

Utilization of the TOMOHAR regional centers on an interim basis for
technical training of entry level workers is a cost effective option for
solving immediate needs. These centers are located in all major
population center and have labs which are equipped for plumbing and

welding trades.

NOPWASD should enter into an agreement with TOMOHAR to use their

classroom and 1ab facilities throughout the country as an interim solution

to the need for training facilities and to avoid duplication of training

programs.

Based on an evaluation of the effectiveness of using TOMOHAR centers,
NOPWASD can plan the construction of permanent NOPWASD Training

Centers and Mobile Training Units.

On-the-Job Training (QJT). Probably the most cost effective approach
to technical training at the semi-skilled worker and skilled technician

levels Is On-the-Job Training. By training directly in the plant, the need

for expensive training aids is eliminated and the negative factors of

travel and tuition are overcome.



NOPWASD should develop and implement a highly structured OJT system of

procedures, curriculum, and performance tests as a major solution to the

training of semi-skilled workers and skilled technicians.

Mobtle Training Units (MTU) should be outfitted to support particular OJT

Proarams for Operations and Maintenance jobs and functions. MTU's should

contain training aids, audio-visual media, and courseware which allow

trainers to conduct organized and effective OJT at the plants.

As a part of this system, each Water and Wastewater plant should
designate a Training Coordinater who would receive specialized training

In implementing the OJT system at his plant.

Train-the-Trainer Program. NOPWASD must assist the sector in
developing an internal capability to train the current workforce and be
prepared to train the thousands of employees who will be entering the

workforce in the future.

NOPWASD should develop and implement a sector-wide Train-the-Trainer
Program beginning with the NOPWASD CDT and branching out to the
governorates, cities and plants. TOMOHAR facliities should be used on an
interim basis for NOPWASD CDT trainers to conduct regional Train-the-

Trainer Courses focusing on the implementation of OJT programs in the

plants.
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8. Manpower Needs Assessment. The value of up-to-date information for

decision making is critical to any properly managed organization. The
WWISP Manpower Needs Assessment has demonstrated how this
information can be collected for the Wate: and Wastewater Sector and has

provided procedures for continuation of the activity.

NOPWASD should ensure that Manpower Needs Assessment is continued by
aporoving WWISP Report SR-4 and implementing the attached Action Plan,

NOPWASD CDT - A National Training Resource Center. The_
NOPWASD Central Department for Training (CDT) should be given full

support to implement the comprehensive actions requiied to solve the

manpower development problems facing the Water and Wastewater Sector.

The CDT wiil be responsible for all aspects of manpower development and
training: designing, developing, Implementing and evaluating training
programs. The CDT will establish a National Training Management
Information System (NTMIS) which will maintain close contact with the

field and ensure that training programs are responsive to sector needs.

A National Training Resource Centér should be established to provide

materials, media, assistance and direction to trainers in the field. Under

the centralized authority of the NOPWASD CDT, natfonal training,

certificatlon and llcensing wlll be standardized, monitored and improved.
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It is now being recognized that Action Plans derived from WWISP subtasks
have substantial training components within them. NOPWASD should
support the establishment of a centralized and structured Counterpart.
Program coordinated by the CDT for the development of staff capabilities

and_skills throughout NOPWASD,

The coordination of Off-Shore Training opportunities for NOPWASD staf f

and plant personnel should also be a CDT responsibility.

commitment to fulfilling its responsibility as the training authority and

resource for the sector. This will require identifying training as a

budgetary priority and developing and strengthening the CDT.

The attached Report SR-4 Action Plan describes the process which should
be implemented to augment the CDT staff, facilities, equipment, and

budget.
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CHAPTER 10

ACTION PLAM

INSTITUTIONAL SUPPORT

Planning. The WWISP 15 an institutional support project. WWISP
Advisors and Experts assist NOPWASD to solve problems within the
organization itself and the Water and Wastewater Sector. Although most
aspects of NOPWASD activity involve some degree of engineering, WWIS?
is rot an engineeriig project. WWISP is an organizational and management
development project. WWISF is the end result of the findings and
recommendations of the numerous studies which were conducted over the
past ten years. The objective of WWISP is to assist NOPWASD managers in
the implementation of solutions to the various problems documented in

previous studies and further investigated as part of WWISP.

Effective planning is the most critical management function in the
problem solving process. Solutions which exist on paper only have no
value. It is through planning, implementation and follow-up that solutions
become concrete improvements. USAID has singled out planning support as

one of the key areas for WWISP attention.
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Each WWISP Manpower Develepment and Training subtask provides a
planning approach to address the specific needs of NOPWASD and the
Water and Wastewater Sector. Subtask reports contain an Action Plan
providing a sequence and schedule i‘or steps which should be taken to solve
problems and make progress. The Action Plan for Report SR-4 details
the steps necessary to ensure that the NOPWASD CDT develop an internal
Manpower Assessment capability and that -ssessment activities for the
Water and Wastewater Sector continue as part of the NOPWASD Manpower

Development and Training Missfon.

Each chapter of this report contains conclusions and recommendations for
the institutional support of NOPWASD and the solution of problems
identified as part of the Manpower Needs Assessment. The planning of
these improvements involves the identification of a logical sequence of
events so that all requirements can become part of the master

implementation schedule.

Implementation. Recommendations in this report have focused on the
need to elevate the priority of training within NOPWASD and the Water and
Wastewater sector by supporting the CDT in its efforts to accomplish its
mission. Thé first set of actions to be sequenced as part of the SR-4

Action Plan is associated with Strepgthening the CDT. Implementation

should be recognized as fundamental to the accomplishment of additional
SR-4 recommendatlons and those which appear the in other Manpower

Development and Training subtasks.
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The second set of actions focuses on Establishing an On-Golng Manpower.

Needs Assessment as a function of the CDT. NOPWASD requires a long
range training strategy which is based on current manpower data.
Continuation of Manpower Needs Assessment as a priority function of the
COT will ensure that the critical decision making required for
implementation of Manpower Develospment, On-the-Job Training (OJT), and,

Certification and Licensing Programs will be based on sound planning data.

The two major actions, Strengthening the COT and Establishing an On-
Going Manpower Needs Assessment, are described below. The scheduling

of these events is shown in the Action Plan section of this chapter.

a. Strengthening the CDT. The present number of professional
and support staff in the CdT is too low for the department to
accomplisn its Mission (Appendix A). A committee should be
formed to analyze the manning needs of the CDT, develop a
proposed organization and staffing plan, and begin filling

required positions on a phased basis over the next two years.

The professional staff necessary to augment the CDT fall into
three groups: (1) Subject Matter Expert Developer Trainers, (2)
Human Resources Development Specialists, and (3) Extension
Trainers. As clearly presented in Chapters 5 and 7 of this report,
NOPWASD must have a large speclalized CDT staff to deal with the

enormous scope of the manpower needs of the sector.
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The CDT requires Subject Matter Experts who can learn how to
develop courses and conduct training in: Sanitary, Electrical,

Mechanical Engineering; Chemistry and Lab Processes; Equipment
Operation and Maintenance, Finance and Accounting; Personnel

Administration; Supply & Logistics.

Human Resources Development Specialists are professionals with

specific « .Il1s in the varlous aspects of training development and
Implementation. These people will have to be recruited from
outside of NOPWASD or procured by contract. Speciaiists required
include: Assessment/Evaluation; Design/Development;
Media/Library; OJT/Certification; Management Training/Career

Planning.

The NOPWASD CDT needs a branch which links the activities taking
place in Cairo with the Water and Wastewater facllities in the
Governorates. Extension Trafners able to collect data, implement
programs and conduct training in the field would greatly improve
the effectiveness of CDT efforts. These Extension trainers would
work closely with NOPWASD Execution Departmert staff to ensure
that contractor provided training was adequate in meeting the
needs of new piants. The CDT could be manned with an Extension
Trainer for each region of the country. They could be assigned to
the current CDT Training Centers (Mogama, Guesr El1-Suez).

Adequate numbers of trained support staff (typists, clerks,
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illustrator/draftsmen, drivers) must also be assigned to
strengthen the CDT.

All CDT professional staff should attend Train-the-Trainer
courses and specific of{-snore programs should be investigated,
especially for CDT senior staff and the Human Resources
Development Specialists. Career Planning as a goal for NOPWASD
and the sector could begin with the CDT itself.

In addition to developing the CDT staff, the facilities, equipment,
and materials required to upgrade training and training
development must be provided to the department. The CDT needs
completely renovated offices and classrooms in Mogama. These
spaces should be properly outfitted with appropriate furnishings
and audio-visual equipmeﬁt to support various types of training.
Support equipment must include a dedicated Arabic/English
computer (PC) for data control, class scheduling and word
processing. Reproduction equipment and photocopying machines
capable of makin, overhead transparencies are also required.
Materials to develop training alds and paper and printing
supplies must be avallable to the CDT. Funding to establish and

maintain a growing CDT Library must be approved.

The CDT budget must be analysed to ensure that adequate funding
s made available for the department to accomplish its mission.

The CDT should prepare .. vudget for the remainder of the current
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fiscal year and NOPWASD top management should secure the
necessary funds. The CDT annual budget should contain extensive
justification for the funding requested and should be aggressively
defended when it is reviewed within NOPWASD and at the Central
Agency for Organization and Administration (CAOA).

Establishing an On-Going Manpower Needs Assessment.
This report provides the CDT with 2 strong start In termé of the
procedures and data necessary to continue performing Manpower
Needs Assessment activities. A commitment must be made by
NOPWASD top management and the CDT Director to establich data
gathering and analysis as permanent tasks for the CDT. The
quality of data currently avaiiable in the field is very weak, but
the CDT can definitely improve,the situation by conducting

structured perfodic assessments.

Assessment activities which are planned to begin within the next

two years include:

¢ Continued analysis of raw data collected during the
Initial assesisment

¢ Refinement of current assessment procedures and forms

¢ Expanding the sample used for the initial assessment, and

collecting and 2nalyzing field data
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o Coordination with the NOPWASD MIS to support the data
needs of the CDT

¢ Conducting a Comprehensive Assessment of NOPWASL
Personnel Training Needs

e Conducting a Comprehensive Assessment of MRH,
Governorate and City Sector Personnel Training Needs

® Tracking New Plant Completions

All of tnese activities are scheduled in the SR-4 Action Plan.

3. Follow-Up. A good plan must include a method of monitoring progress

and contain means of making adjustments and corrections when

the situation changes cr problems and delays are encountered.

The two key aspects of the SR-4 Action Plan are Strengthening the CDT
and time. The latter can be checked by comparing actual pragress
against the best case estimates In the Action Plan. As soon as delays
are identified, the causes must be investigated and the impediments

to progress remcved. The former must be monitored closely due to

the potential for blockages caused by lack of funding. If problems
cannot be solved, they must be brought to a higher level of authority

within NOPWASD or USAID for assistance.

The NOPWASD Deputy Chalrman, the CDT WWISP Counterparts, the
WWISP B 2 Task Leader and Long Term Advisors, all have the
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recponsibiitty for monitoring and following-up the progress of the Action
Plan implementation. Constant coordination among these people will be
«rucial to accomplishment of the challenging agenda presented in the

Action Plan,

In addition to the key staff identified above, all departments within
NOPWASD must fully cooperate in order to implement the SR-4 Action
Flan. The Personngl Department and the Organtzation and Ilanagement
Department have specific and important responsibiliities regarding
implementation and should be directed by NOPWASD autherities to support
the WWISP objectives for improving the CDT and its capability to perform
Manpow~r Needs Assessment. When the CDT begins work on a
comprehensive review of NOPWASD training needs, all departments will be
involved and cooperation will be the key to conducting a successful in-

house assessment.

The SR-4 Action Plan requires that the CDT Director submit a semi-annual
Progress Report to the NOPWASD Chairman to keep top management
informed regarding. status of scheduled activities, planning, problems and

concerns.

B. ACTION PLAN

1. Description. FIGURE 10-1, the SR-4 Action Plan, shows the sequence
of events which must be folloewed within NOPWASD to Strengthen the CDT
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and Establish an On-Going Assessment. The Preliminary Recommendations

which appeared in Chapter 9 and the Executive Summary are not a part of
the SR-4 Action Plan. The reports for Subtasks B2.1 to 2.5 wiil address
the Preliminary Recommendations. The Action Plan identifies specific

Action Agents within NOPWASD and realistic dates for each event.
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FIGURE 10-1 - ACTICN PLAN - REPORT SP-4

=
TIMELINE - MOMTHS AFTER FINAL APPROVAL I~
WWISP CONTRACT MONTHS[ 12 ] 13 | 14 [ 1516 [ 171819 |20 (21 122 [23 [ 24 26272829 [30
ELAPSEDMONTHS| 1 | 2 | 3 | 4 |5 16 | 718 9 [10l11]12]13 15|16 |17 (18|19 20121 |22 |23 | 2¢
CALENDARMONTHS[19 112 1 |2 13 |4 S |6 (71819 l1aft 1 2 .3la[5'6]l7]|8]9]t0
YEAR[B9 |89 [90 | 90190 (30|90 loc 190 90| 90 |90 90 91 (91|91 191 |91 91 91|91 9191
EVENT NOPWASD AIENT
A. STRERGTIEN THE NOPYASD CDT
1. STAFFING THE COT (PLANS & ACTIONS)
1.1. APPGINT COMMITTEE TO CETERMINE: CHAIRMAN v
CDT ORGANIZATION & POSITION DESCRIPTIONS COTDIRECTOR/COM. | 4 | ¥
STAFFING PLAN, PROCESS & SCHEDULE CDT DIRECTOR/COM. v
1.2. INTERNAL/EXTERNAL PROCESS APPROVAL * CHARMAN <
1.3. ANNOUNCE I~ZDIATE OPENINGS CDT/PERSONNEL DEPTS +
1.4. SCREEN APPLICANTS COT DIRECTGR/COM. v
1.5. DENTFY CANDIDATES FOR INTERVIEW CDT DIRECTOR/COM. v
1.6. SELECT PERSONNEL FOR POSITIONS COT DIRECTOR/COM. 7
1.7. ORIENTATION TO COT & JOB COT DRECTOR v
1.8. PERFORMANCE APPRAISALS - 50 DAYS COT DRECTGR v
1.9. REPEAT PRUCESS FOR PHASED RECRUITING COT DIRECTOR /COM. v
2. CDT CAREER DEVELOPMENT SLANNING
2.1. TRAN-THE-TRAINERS IN COT COTDRECTOR&STAFF| ¥ |/ [ | S IV 1 o
22. COMPUTER TRAINING FOR CDT COTORECTORASTAFF| Y [V { S (S IV 7
2.3. OFF-SHORE PROGRAMS FOR CDT COT DIRECTOR & STAFF FArAri
2.4. APPROVE PLAN CHARMAN 7
3. CDT RENOVATICN PLANNING
3.1. FACLITES: OFF ICES, CLASSROOMS CDT DIRECTOR & STAFF| ¥
32. EQUIPMENT (COMPUTER, AV, REFRD, SUPPORT)  |CDT DIRECTOR & STAFF 7| <
Z.3. MATERIALS, SUPPLEES CDT DIRECTOR & STAFF FAR;
34. LIBRARY CDT DIRECTOR & STAFF <
3.5. APPROVE PLAN CHARMAN v
4. FUNDING *
4.1. 1989/90 COT BUDGET CDT DIRECTOR & STAFF
42. APPROVE FUNDIND CHARMAN v
4.3. ANNUAL COT BUDGET CDT DIRECTOR & STAFF 7
4.4. APPROVE FUNDING CHARMAN P’
* CENTRAL AGENCY FOR ORG. & ADMIN. (CAOA)
* MINISTRIES OF FINANCE & PLANNING (FUND ING)
S MPLEMENT COT CAREER DEVELOPMENT PLAN CDT DRECTOR : 7
S _IMPLEMENT COT RENOVATION PLAN COT DRECTOR < ]
i
B. MAMPOYSR NEEDS ASSESSHENT
1. RAW GATA ANALYSIS CDT DIRECTCR & STAFF JIs1 7
2. PROCEDURES REFINEMENT & NSTRUMENTS DESIGN  |COT DIRECTOR & STAFF FAYARG
3. EXPAND SAMPLE, DATA COLLECTION CDT DIRECTCR & STAFF Y17 7
4. COORDINATION W ITH NOPW ASD MIS FOR DATA COT DIRECTOR & STAFF J1s
S. COMPREHENSIVE ASSESSMENT OF NOFWAS™ NEEDS  |CDT DIRECTOR & STAFF FARAraNr N
6. COMPREHENSIVE ASSESSMENT OF GOV/CITY NEEDS  |CDT DIRECTOR & STAFF JIi s
7. TRACKING NEW PLANT COMPLET'ONS A TRAINNG _|CDT DIRECTOR & STAFF 7 7 v v 7 7 R
€. PRU.-:SS REPOKT - 6 MONTH
t REPORT CoT DRECTOR 7 E v trvl | 7
]
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APPENDIX A

CENTRAL DEPARTMENT FOR TRAINING (CDT)
Misslon & Responsibilities

Mission: To raise the administrative, professional and technical
job performance standards of all workers in the Water &
Wastewater Sector so that natlonal public health and productlvl.ty
can continue to Increase along with technological developments.

Major Functions:

1. To develop and implement a Natlonal Training System (programs,
procedures, schedules, courses, exams, training aids and devices, and
qualified trainers) for all occupations within the Water & Wastewater
Sector.

2. Toensure that training programs are appropriate, cost-effective, up-to-
date and meet the sector requirements as detailed in an ongoing Manpower

Needs Assessment.

J. To improve employees’ awareness of the importance of training.
4. To establish strong coordination for the improvement of the quality of

tratning among all sector elements including Calro, Alexandria, Canal Citles
and the Governorates currently under the jurisdiction of NOPWASD.
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5. To meet the requirements of Presidential Decree 197/81 and gradually
assume national responsibility for all Water and Wastewater training
throughout Egypt.

Key Responsibilities:

Policy

Formulate General & Detailed Policies for National Manpower Issues with other
concerned elements in NOPWASD and the Water and Wastewater Sector!.

Formulate and Execute General and Detailed National Sector Training Policies
and Procedures for Technical and Professional Training.

Assume & leadership role on the Manpower Policy Planning Committee and with
other responsible departments for coordination nf manpower issues such as:
Recruitment, Placement, Promotion, Incentivas, Career Pianning, and Job
Stability, etc.

' A Manpower Policy Planning Committee (MPPC) omprised of representatives
of the NOPWASD CDT, Ceneral Dep't for Organization & Management, and General

Dep't for Personnel will be formed to address and coordinate manpower issues
of mutual interest tc NOPWASD and the Governorates. A representative from
the CDT will be the first Chairman of the MPPC.

A-2

,\\\f\‘\'



Natlonal Assessment

Assume a leadership role in coordinating regular periodic National Manpower
Needs Assessments to determine current manning, skill levels and
deficlencies, and current and future needs. Assessment activities will be
coordinated through the NOPWASD General Department for Management and
Organization and any other related departments.

Develop and maintain a Master Training Requirements List (MTRL) which -

prioritizes training needs by occupation.

Training Development

Plan and develop training programs and mandatory courses for each position in

the sector and document in a rolling 5-year Master Training Requirements Plan
(MTRP).

Maintain an up-to-date Training Resources Requirements List detailing the

specific needs to conduct training.

Formulate and periodically update a Training Resources Procurement Plan

detailing the timeframes and strategies to acquire necessities.

Establish international standards for worker performance and monitor the
Certification and Licensing of sector staff.

Structure and support the implementation of effective On-the-Job Training
(0JT) Programs for Governorates and NOPWASD employees.
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Design and conduct Management Training programs for administrators and

coordinate overseas education/training for professionals and technicians as
required.

Develop and conduct Train-the-Trainer programs and National W/WW Training

Conferences.

Deveiop and maintain a Continuing Education Program for professionals and

technicians who wish to seek higher certificates or degrees.

Formulate and implement plans for the Retraining of Surplus Workers in

coordination with the General Department for Management and Organization.
Training Implementation

Implement training programs for positions where critical need has been
determined.

Plan construction of and logistics for training centers including: equipment,
curriculum, audio-visual production, printing, supplies, transport, etc.

Conduct the necessary programs to attract and motivate employees to seek out
training opportunities.

Establish and maintain a centralized Tralnlng and Training Resources Center
with a curriculum development and program implementation staff,
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Coordination & Information

Coordinate within NOPWASD and with the Governorates oi: all matters
pertaining to major manpower issues and training.

Coordinate with other organizations within the sector and with any >ther
ministries, agencies and schools conducting training for the purpose of sharing

and exchanging training resources.

Coordinate with local educational authorities to ensure that institutions
provide appropriate pre-employment training for the needs of the sector.

Monitor current research and innovations in the training field.
Encourage local Governorate involvement in the training planning function.

Coordinate Continuing Education Programs for sector professionals and
technicians with local universities and institutes.

Establish and maintain research support to universities, a comprehensive
publication program, and library facilities and services.

Administration
Conduct budget analysis for annual CDT needs and submfit for review.

Evaluate and follow-up the technical and contracted assistance provided to
NOPWASD in the area of training and materials development.
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Develop training records for each occupation which will be filled out by the
trainee’s local Personnel Dep't.
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Central Department for Training .
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lMosamma Building- 6th Floor .
Tahrir Square
Cairo, Egyptl

Subject = Proposed Central Deparlment For Training: Mission
And Responsibilities

Dcar Eng. Moustafa,

Attached please find a proposed Central Department for Training
mission and responsibilitiecs document. We have been working on this
document for the past month with our NOPWASD counterparts to include
Fng. Fathi Anis Messiha, Eng. Fatma El- Zahraa Moustala and Eng.
Asmaa Moustafa Mourad.

He would appreciate it if you would review Lhe document. If
you approve, please sign below and rcturn. Il you require additional
informalion, please contact us at your ecarliest convenience. He
Would be happy Lo discuss the document with you.

Sincerely yours,
-l‘\\ [\fdﬁ‘#\M&/’——_'

Dr. Vincent Nie éyr)r'
Senior Advisor- Task B2
"Manpower Develbpment & Training®
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JOB CATEGORY

. Management

2. Engineer

APPENDIX B

JOB CLASSIFICATION SYSTEM
PART 1 - WATER FACILITIES

JOB TITLES

General Manager

Mar.
Mgr.
Mar.
Mar.
Mgr.
Mgr.
Mar.
Mgr.
Mgr.

Follow-Up

Legal Affairs
Personnel

Finance
Purchasing/Contracting
Stores

Training

Customer Services

New Projects/Facility

Chief Engineer, New Projects

Treatment Engineer, New Projects

Distribution Engineer, New Projects

Engineer, Water Networks

Engineer, Mechanical

Engineer, Electrical



4. Legal

[#2]

. Public Relations

~J

. Quality Control

8. Purchasing/Contacting

ol

Personnel and Training

10. Administrative

Chief Chemist, Laboratory
Chemist, Laboratory

Aluminum Sulphate Helper, Lab

All positions distributed to other job

categories.

Accountant

Bookkeeper

All positions distributed to other job

categories.

Inspector, Follow-Up
Technician

Data Collection Specialist

Contract Specialist

Training Specialist, Operations

Training Specialist, Maintenance

Administrative Assistant
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2. Technical Supervisor

A. Treatment

B. Distribution

C. Customer Services

D. Other

Sup., Screening & Grit Removal
Sup., Coagulant Preparation, Dosing
Sup., Settling

Sup,, Filtration

Sup., Chlorination

Sup., Pumping Station

Sup., Maintenance

Sup., Buildings & Grounds
Chief/Foreman Mechanic

Chief/Foreman Electrician

Shift Supervisor Booster Operations
Supervisor, Vehicles

Supervisor, Maintenance

Crew Chief, Maintenance Mains

Foreman, Network, Maintenance Mains

Chief, Customer Services, Accounts

Foreman, Meter Installation & Repair

Foreman, Equipment, Main Stores &

Equipmens

/’}‘\-_, b



IJd, IRILICU JTELinLIany

A. Main Stores & Equipment Mechanic

B. Treatment

C. Distribution

D. Other

Electrician

Storekeeper

Operator, Pump Station Operations
Technician, Well Station
Carpenter

Road Mzintenance Specialist
Painter, Interior

Furniture Finisher

Mason

Draftsman

Technician, Connections
Technician, Networks
Mechanic, Vehicles

Tech. Electrician, Vehicles
Iron Worker, Welder
Booster Operator

Lead Mechanic

Mechanic, Substation Operations

Meter Repairman, Install & Repair,

Customer Services
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, 14. Semi-Skilled

A. Treatment

B. Distribution

C. Customer Services

15. Unskilled

Operator, Pump Station Operations
Assistant Road Maintenance Specialist
Asst. Carpenter

Asst. Mason

Asst. Painter, Interior

Telephcne Operator

Security Guard

Asst. Iron Worker
Asst. Booster Operator
Driver, Maintenance Mains

Oriver, Booster Operations

Asst. Meter Repairman
Meter Reader

Cashier

Gardener

Laborer

b
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JOB CATEGORY

1. Management

2. Engineer

JOB CLASSIFICATION SYSTEM
PART 2 - WASTEWATER FACILITIES

JOB TITLES

General Manager

Mar.
Mgr.
Mgr.
Mgr.
Mgr.
Mar.
Mar.
Mar.
Mgr.

Follow-Up

Legal Affairs

Personnel

Finance
Purchasing/Contracting
Stores

Training

Customer Services

New Projects/Facility

Director

Chief Engineer, Treatment

Chief Engineer, Collection

Plumbing Engineer

Cost Engineer

Sanitary Engineer

Mechanical Engineer

Electrical Engineer

Engineer, New Projects

B-6
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5. Accountant

6. Public Relations

7. Quality Control

8. Purchasing/Contacting

9. Personnel and Training

A r n

Chief Chemist, Laboratory
Chemist, Laboratory
Assistant Chemist

Lab Technician

All positions distributed to other job

categories.

Accountant

Bookkeeper

All positions distributed to other job

categories.

Inspector, Follow-Up
Technictan

Data Collection Specialist

Contract Specialist

Training Specialist, Operations

Training Specialist, Maintenance

Administrative Assistant
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" 11, Clerical

12. Technical Supervisor

A. Treatment

B. Collection

Clerk
Clerk/Typist

Sup., Treatment Plant

Sup., Screening & Grit Removal

Sup., Primary Settling

Sup., Aeration Systems

Sup., Chlorination

Sup., Pumping Station

Sup., Plant Maintenance and Transport
Sup., Buildings & Grounds
Chief/Foreman MMechanic

Chief/Foreman Electrician

Shift Supervisor Pump Station Operations
Shift Supervisor Pump Station Maintenance
Foreman Elec. Maintenance, Pump Statlons
Foreman Mech. Maintenance, Pump Stations
Supervisor, Pipeline Maintenance
Supervisor, Sewer Repair

Supervisor, Sewer Connections

Supervisor, House, Building Connections
Supervisor, Sewer Cleaning

Foreman, Maintenance Mains & Sewers
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3. Skilled Technicians

A. Main Stores & Equipment Storekeeper

B. Treatment

C. Collection

Mechanic, Treated Water

Mechanic, Sludge Pumps
Electrician, Return Back Water
Electrician, Operation of Scraper
Mechanic, Treatment Maintenance
Electrician, Treatment Maintenance

Mechanic, Automotive Equipment

Mechanic, Pump Station Operation
Electrician, Pump Station Operation
Mechanic, Pump Station Maintenance
Electrician, Pump Station Maintenance
Road Maintenance Specialist

Mason

Technician, Jet Car Grav. Sewage Maint.
Technician, Bucket Machine

Back Hoe Operator, Sewer Connect./Repalr
Back Hoe Operator, Sewer New Connect.
Mechanic, Vehicles

Tech. Electrician, Vehicles

Iron Worker, Welder

Pipefitter
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D. Other

14. Semi-Skilled

A. Treatment

Technician, Follow-Up

Technician, Facility Records/New Projects
Draftsman

Carpenter

Road Maintenance Specialist

Painter, Interior

Furniture Finisher

Mason

Mechanic, Treated Water

Mechanic, Sludge Pumps
Electrician, Return Back Water
Electrician, Operation of Scraper
Mechanic, Treatment Maintenance
Electrician, Treatment Maintenance
Mechanic, Automotive Equipment
Driver, Treatment Maintenance
Driver, Treatment Operations
Assistant Road Maintenance Specialist
Asst. Carpenter

Asst. Mason

Asst. Painter, Interior

Telephone Operator

)
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B. Collection

C. Other

135. Unskilled

Mechanic, Pump Station Operation
Electrician, Pump Station Operation
Mechanic, Pump Station Maintenance
Electrician, Pump Station Maintenance
Asst. Mason

Asst. Pipefitter

Asst. Iron Worker, Welder

Asst. Booster Operator

Truck Driver, Sewer Connections
Truck Driver, Cleaning & Collections

Driver, Jet Car

Security Guard

Gardener

Laborer
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APPENDIX C URBAN WATER FACILITES - PART 1 ~ CURRENT

Region | Governerate Lecation Cap. | Cap. |Plants Yater
] Name M/71 {L/Sec Seurce
East Delta |Dakahlia Mansura M 700 2  |Surface
East Delta [Qalbia Benha { 730 1 [Surface & Wells
East Delta (Dakahlia Simbillawein M 115 1 |Surface & Wells
East Delta |North Sinai El Arish M 150 1 |Wels
Mid Eqypt [Fayoum Fagum [ 360 2 |[Surface
Mid Egypt |Beni Suef Beni Swef I 400 2  |Surface & Wells
Mid Egypt |Menia Minga M 4 2 |Surface & Yells
Mid Eqypt | Assuit Assuit | 580 2  |Surface & Yells
Mid Eqypt |Menia Maghagha M 55 2 |Yells
Mid Egypt [Menia Samalat M 60 2 [Surface & Yells
Mid Eqypt |Beni Suef Biba | 200 1 |Surface & Wells
Mid Egypt |Beni Suef Fashn M 60 1 [Surface & Wells
Mid Eqypt [Menia MaNlawi{ M 87 1 [Surface & Welils
Mid Egypt |Menia Beni Mazar M 67 1 |Surface & Wells
Mid-Delta |Gharbia Samannud | 270 3 |Wells
Mid-Delta |Gharbia Zifta M 365 3 (Wells
Mid-Delta |[Menoufia Shibin el Kom | 640 3 |Surface & Wells
Mid-Delta [Gharbia Tanta M 600 2 |[Surface
Mid-Delta {Gharbia Mahalla el Kubra | 670 2 |Surface
Mid-Delta |[Gharbia Basywmn M 145 2 |Yells
Mid-Delta |Menoufia Minur | 1200 2 |Surface & Wells
Mid-Delta |Damietta Damietta | 600 1 Surface
Mid-Delta [Kafr el Shekh |Kafr el Sheikh M 400 1 |[Surface
Mid-Delta |Sharkia 2agrzig M 451 1 [Surface & Wells
Mid-Delta |Kafr o Shekh [Disug l 100 1 |Surface
Mid-Delta |Gharbia Kafr el Zaigat | 100 1 |Surface & Wells
Mid-Delta |Sharkia Faqus M 127 1 |Surface & Yells
Mid-Delta [Menoufia Ashmun M 100 1 |Surface & Wells
Upper Equpt |Qena Qena | 423 3 |Surface & Yells
Upper Eqypt {Suhag Tahta | 250 2 |[Surface & Yells
Upper Egypt |Qena Luxor | 260 2 |[Surface & Yells
Upper Equot [Aswan Aswan M 460 2 (Surface & Yells
Upper Equpt |Suhag Suhag { 200 2  |Surface
Upper Egypt |Suhag Akhmin | 100 2  |[Surface
Upper Egypt [Aswan Kom Ombe [ 200 1 |Surface & Yells
Upper Egypt |Suhag Girga | 100 1 [Surface
Upper Eqypt |Suhag Manshah M 23 1 (Wells
Upper Egypt [Qena Isna M 162 1 |Surface & Wells
Upper Equpt {Qena Qus | 150 1 |Surface & Yells
Upper Egypt |Qena Dishma ™M 131 1 [Surface & Wells
Upper Eqypt |Aswan ldfu ! 30 1 |Surface & Wells
Yest Delta |Beheira Damanher M 312 1 [Surface
West Delta |Beheira Kafr ¢l Dawuwar I 400 1 |Surface
Yest Delta |Marsa Matrouth[Marsa Matreuth M I35 1 |Cisterns, Tanker

Capacily Represents the Total for the City & Surrounding Service Areas
M = Maximum, | = Installed; Max Demand = 70% Installed, Average Demand = S0% htsalled




APPENDIX C URBAN WATER FACLITES - PART 2 - NEW

, Region | Gevernoerate Lecatien Preject | Cap. Yater Est. Date of
Name Type  |L/Sec Source Completion#®
East Delta |Qalubia Khanka New 200 Surface 1988
Mid-Delta |Kafr E} Shexh [Fewa Upgrade 800 Surface 1989
Upper Egypt |Qena Safaga Upgrade 250 Surface 1989
Upper Egypt |Qena Laxer Upgrade 400 Surface 1989
Mid-Delta |Gharbla Zifta New 200 Surface 1990
Mid-Delta Damietta El Adleia New 600 Surface 1990
Mid-Delta {Damietta Damietta Upgrade 600 Surface 1990
Mid-Delta [Damietta El Bestan Upgrade 1200 Surface 1990
East Delta jDakahlia Talkha New 400 Surface 1990
East Delta |Dakahlia E1 Gamalia New 600 Surface 1990
Mid Eqypt |Beni Suef El Fashen New 200 Surface 1990
Mid Egypt |Beni Suef Bebba New 200 Surface 1990
Mid Egypt [Beni Suef Masara Nasan New 200 Surface 1990
Mid-Delta |Sharkia E1 Abbasa Upgrade 1400 Surface 1991
East Delta |Dakahlia Mitfares New 400 Surface 1991
Upper Eqypt | Aswan Edfu New 200 Surface 1991
Upper Eqypt {Qena Qena New 600 Surface 1992
Upper Egypt |Qena Deshna New 400 Surface 1992
West Delta |Beheira Kafr El Dawar Upgrade 600 Surface
West Delta [Beheira Edfina New 400 Surface
Yest Delta |Beheira El Mobaria New 400 Surface
East Delia [Qalubia Benha - 400 Surface
Mid-Delta |Kafr £1Sheikh |E1 Hamoel New 500 Surface
Mid-Delta |Kafr E1Shaikh |Kafr E1 Sheikh Upgrade 1000 Surface
Mid-Delta [Kafr E1 Sheikh |Makalla Abu Al Ungrade 1000 Surface
Mid-Delta (Sharkia El Sathia New 600 Surface
Mid-Delta |Sharkia Faqus New 600 Surface
Mid-Eqypt |Fayoum Fayoum New 300 Surface
Upper Egypt |Qena Magha Hamady New 400 Surface
Upper Egypt |Sohag Sehag East New 400 Surface
Upper Egypt |Sohag EY Manshah New 40C Surface
Mid Eqypt |Minya Minga New 300 Surface
Mid Fqypt [Minya Matai New 400 Surface
Mid-Delta |Damietta Demiat E1 Gidida New 1000 Surface
East Delta {Dakahlia DBefcass Kew 400 Surface
Mid Eqypt [Beni Suef Benf Suef New 350 Surface
Upper Eqypt |Aswan Kemembe New 400 Surface
East Delta |[lsmailia Yest Ismailia New 400 Surface
East Delta [North Sinai Kantra Shark New 600 Surface

3 NOPYASD CONTRACT DATES, A 2 VEA
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APPENDIX D URBAN ¥ ASTEATER FACILITIES - PART 1 - CURRENT

Region Governorate Location Treatment| Process Capacity Pumping In Operation
Name Plants Type ¥ L/Sec. Stations 1989
East Delta {Port Said Port Said 1 PS, TF - 11 Mo
East Delta [Dakahlia Mansura 1 SA 28S 9 No
East Delta [Qalubia Benha 1 SA 200 9 Yes
East Delta |[North Sinai El Arish 1 oD 40 0 N/A
East Delta |South Sinai South Sinai i oD 30 9] N/A
East Delta |Damietta Damietta 1 SA 150 19 No
East Delta |Suez Suez 1 - - No
East Delta |lsmaitia Ismailia 1 TF 700 8 Yes
East D2lta |Dakahlia Simbillawein 1 - - MNo
Mid-Delta [Gharbia Mahalla ¢l Kubra 1 SA 200 10 No
Mid-Delta |Gharbia Tanta 1 SA 400 S Yes
Mid-Delta |Gharbia Kafr el Zaiyat 1 SA S0 5 No
Mid-Delta |Gharbia Samannud 1 SA 208 2 Mo
Mid-Delta [Sharkia Zagazig 1 SA 125 2 No
Mid-Delta |Maenoufia Misuf 1 SA 220 3 Mo
Mid-Delta |Kafr @1 Sheikh Kafr el Sheikh 1 TF 280 ] No
Mid-Delta [Menoufia 8hibin el Kom 1 TF 240 3 No
Mid-Egypt |Fayoum Fayum 1 SA 220 7 Yes
Mid-Egypt [Beni Suef Beni Suef 1 TF 240 8 Yos
tiid-Egypt |Menia Minya 1 TF 200 3 No
Mid-Egypt | Assuit Assuit 1 TF 110 8 Mo
Upper Egypt|Aswan Aswan 1 SA 220 4 Ne
Upper Egypt |Suhag Suhag 1 TF 145 3 Yes
Upper Egypt [Qena Laxor 1 TF 150 2 Yee
Upper Egypt|Qena Qena 1 TF 145 3 Yesz
‘West Delta |Beheira Damanhur 1 ShA 830 4 No

PS = Primary Sedimentation, SA& = Surface Aeration,
TF = Trickling Filters, OD = Oxidation Ditiches
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APPENDIX D URBAN WASTEWATER FACILITIES - PART 2 -~ NEW

Region Gorernorate Location Project Process Capacity Pumping |[Est. Date of
Name Type _Type#® L/Sec. Stations | Cempletion#
Yest Delta |Beheira Shubra Khit New Unknown 200 2 1989
Yest Delta |Beheira Abu E1 Matamir New TF 315 4 1989
Mid-Eqypt {Fayoum Fagoum New SA 695 - 1989
Mid-Delta |[Gharbia Tanta New SA 1040 - 1990
Mid-Delta |Gharbia Mahala El Kuba New SA 1330 - 1990
Mid-Delta |Gharbia Samanoud New TF 2080 - 1990
Yest Delta |Beheira Kafr El Dawar New SA 695 6 1990
East Delta |Damietta Damietia Upgrade SA 1045 17 1990
Mid-Detta |Kafr E1 Sheikh Kafr El Sheikh Upgrade SA 465 - 1990
East Delta |Port Said Port Feuad New SA 230 - 1990
Mid-Delta |[Gharbia Basoun New SA 580 8 1991
YWest Delta |Beheira El1 Mahmoudia New SA 210 4 1991
East Delta |Qalubia Qatliob New Unknown 1620 - 1991
East Delta |Qalubia Shibin EI Kanater New SA 220 4 1951
East Delta {Qalubia Toekh New Unknown 280 4 1991
East Delta |Qalubia Kafr Shoker New Unknown 173 3 1991
East Delta {Damietta Ras El Baar New SA 465 - 1591
East Delta [Damietta El Zarka New SA 150 é 1991
East Delta [Damietta Ezbah E1 Bourg New 0o 290 3 1991
East Delta [Damietta Kafr Saad New SA 210 3 1991
East Delta |[Damietta Faraskor New SA 245 4 19391
Mid-Delta |Menoufia Shitin E1 Kom Upgrade TF 1090 2 1991
Mid-Egypt |Minya Mirya Upgrade Unknown 230 4 1991
West Delta |Beheira Eldengat New oo S0 2 1992
West Delta |Beheira Damanhour New SA 1850 S 1992
Upper Egypt | Aswan Aswan Upgrade SA 243 - 1992
Upper Egypt |Qena Luxor Upgrade TF 280 3 1992
Upper Egypt |Sohag East Sohag New SA 1300 -- 1992




APPENDIX D URBAN WASTEWATER FACILITIES - PART 2 - NEW

| Mid-Eqypt Minga El Fekria New Unknown S10 - 1992

Mid Egypt [Assuit Assuit Upgrade Sa 1350 1993

Upper Egypt [Qena Qena Upgrade SA 4635 - 1994
Mid-Detta |Gharbia Kafr E1 2ayat New Unknown 200 -
West Delta {Beheira Mashia El Horia New TF 470 3
East Detta |Qalubia Benha New SA 1390 3
East Delta |Dakahlia Mansoura Upgrade SA 1350 -
Mid-Detta |Menoufia Miauf New SA 465 3
Mid-Delta [Sharkia Zagazig Upgrade SA 1450 --
Upper Eqgypt |Red Sea Ghergda New Unknown 350 -—
Upper Egypt Sohag Yest Sohag Upgrade Sh 6350 4
East Delta |{Port Said Port Said New Unknown 2313 -
East Delta |[bmailia Ibmailia New Unknown 1735 -
East Delta |Suez Suez Hew Unknown 3240 -

# HOPYASD CONTRACT DATES, A 2 YEAR DELAY 1S REPORTED BY THE EXECUTION DEP'T
PS = Primary Sedimentation, SA = Surface Aeration,
TF = Trickting Filters, OD = Oxidation Ditiches
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Appendix E

RESEARCH DATA LIST

REPORTS

Binnie & Partners, et al. Provincial Water Supplies Project: Final
Report. Discussion Fapzr, Vol. 4 & S, February 1980.

BVI-ATK Management and Tarlff Studies. Executive Summary: Qverview,
October 1979,

BVI-ATK Management and Tariff Studies Relative to Water/Sewage
System:_Final Report. October 1979,

Canal Cities Consultants/Egyptian Canal Citles Consultants Irajning and
Institutional Needs Assessment, February 1987.

Hazen and Sawyer Port Said Water and Wastewater Facilities Master
Plan: Final Report. Volume Il and I1l, June 1979.

Heegard, Fleming Ihe National Scene for Sector Manpower and Training.
April 1985,



Metcalf and Eddy, Inc. |smailia Waterworks and Wastewater Facilities
Master Plan. June 1979,

Mitwally, Hassan [Manpower and Training Issues 1n Meeting the Goals of
the IDWSS Decade, April 1985,

Pirnfe - Harris International Suez Wastewater Facilities Master Plan.

Volume {1 - Technical Report, June 1979,

Pirnie - Harris International Suez Water Facilities Master Plan, Volume
Il - Technical Report, June 1979,

Wilbur Smith & Associates Provincial Cities Development Project -
Final Workplan Assessment 1985-86. June 1986.

USAID/Calro Egypt - Water and Wastewater Sector Assessment. Final
Report, May 1985. '

USAID/Caliro Water and Wastewater Sector Assessment. Vol. 1, May
1983.
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G. 0. E - DECREES and LAWS

G.O.E., Presidential Decree No. 197 - Estalishment of the National

Organization for Potable Water and Sanitary Drainage. 1981.

G.0.E., Law No. 47 (The Labor Law). June, 1978,

G.0.E., Law No. 48 (The Public Sector Personnel Law). 1978.

REFERENCES
Centra! Agency for Public Mobilization and Statistical Analysis
(CAPMAS), Statistical Yearbook Arab Republic of Egypt 1952 - 1987,

1988.

Freund, Willaims, Perles, Elementary Business Statistics. 1988.

International Labor Organization, Directory of Occupational Titles. 1970,

U. S. Department of Labor, Directory of Occupational Titles. 1977.
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Appendix F

CONTACT RECORD

NOPWASD:
Chalrman
Deputy Chalrman
Central Department for Training

Director: Eng. Saleh Moustafa

Counterparts: Eng. Fathi Anfs, Eng. Fatma El-Zahraa Moustafa,

Eng. Asmaa Moustafa

Central Department for Planning

Technical Support & Requirements General Department
Ceriral Department for Finance & Administration

Personnel General Department

Administration General Department
Central Department for Design

Hydraulic Destgn General Department
Central Department for Implementation of Projects ~ Delta & Canal Cities
Central Department for Implementation of Projects - Mid & Upper Egypt
Organtzatfon & Management General Department

Information Center General Department
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" MINISTRY OF RECONSTRUCTION & HOUSING:
Central Department for Public Utflities
General Organization for Physical Planning

MINISTRY OF MANPOWER & TRAINING:

Cairo Governorate

GENERAL ORGANIZATION FOR SANITARY DRAINAGE, CAIRO. (GOSDC)
Deputy Chairman
Central Department for Tra‘ning

Sahara Training Center

TOMOHAR - GESAR EL SUEZ, 10th RAMADAN:

Director of Center

GOVERNORATE, CITY, WATER AND WASTEWATER PLANT
AUTHORITIES:
Aswan, Luxor, Assuit, Minya, Qena, Sohag, Benha, Zagazig, Kafr El1-Zalat.
Damanhour, South Sinat, Port Said, Ben! Suef, Fayum, Domiat, Mansoura,
Tanta, Minuf, Kafr E1-Sheikh, Mahalla E1-Kubra

Damanhour Training Center

0.R.D.E.V.
Sakara Training Center
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., UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT:
WWISP Coordinator - Sally Patton

Wastewater Specialist - K. Kawatta

TEAM MISR

Headquarters and Training Resources and Development Facility

AAVW (Dr. Ahmed Abdel Warith)

Headquarters
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