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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 levels in Urban 
 water
 
and wastewater facilities. In 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. In the meantime, we
 
look forward to reviewing this report with you.
 

Warm personal regards.
 

Sincerely,
 

.A. 	DEmidio
 

Resident Project Manager

Attached: Five Copies
 
cc: 	 USAID w/5 copies
 

11HPU w/5 copies
 

96, Ahmed Orabi St., 16th floor, Mohandessin, Giza - Tel. 3478597 - Fax 3478478 
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EXECUTIVE SUMMARY
 



EXECUTIVE SUMMARY 

REPORT SR-4, MANPOWER NEEDS ASSESSMENT
 

SUBTASK B2.1
 

A. PURPOSE
 

The purpose or this Executive Summary Is to present the major findings or 

the anpower 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 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 Cities, 

and Provincial Cities have begun to show positive results In these areas. 
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In the mid-eighties USAID Identified aneed 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) 

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 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 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.) 
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A brief summary is presented below of circumstances round in the sector 

and critical assessment findings. There are four major manpower 

problems now affecting the sector: (1) Lack of adequate fundin 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 

personnel practices and labor issues that have a negative effect on 

employee morale and performance. (Chapters 5 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 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 send more participants 

to Cairo for MOPWASD training due to the imposed fee and poor residence 

facilities. (Chapter 8) 

e Manpower Quantities. Based on the sample of plants In the cities 

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 will 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) 

Workforce Skill Levels. Data were collected from plant managers 

on employee training needs. In addition, aWorkforce 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, In TABLE ES-I, below, critical short term training 

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

TABLE ES-1 

SUMMARY OF CRITICAL SIORT TERM TRAINING NEEDS 

Top and Mid-Level Managers
 
Technical Supervisors
 

Chemists and Lab Technicians 
Electrical Engineers and Skilled Technicians 
Mechanical Engineers and Skilled Technicians 

Storekeepers
 

Equipment Operators 
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* Personnel Practices. Plant managers were surveyed on avariety 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. (Chapter 8) 

ASSUMPIIONS 

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 contain detailed recommendations for review by NOPWASD. 

Therefore, the recommendat ions 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: (I) 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'll Long Range solutions can be Implemented. (Chapter 9) 
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D. 	 SUMMARY OF PRELIMINARY 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 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 I) 

2. 	 Management Training - The Critical Priority. WWISP findings from
 

on-site visits to plants strongly support the immediate need for
 

[anagement Training throughout the sector. Plant managers in
 

the qovernorates h1,-vp had little job-relevant management training. Some
 

of thern were unable to provide accurate data on the number of their
 

employees. Few managers had work schedules with specific duty
 

assicnmnents. Yet, this procedure is basic to good organization and plant
 

efficiency. These managernent problems can be eliminated by good
 

management training programs.
 

Erployees 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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Ir 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 to take full advantage of their newly trained 

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

training by providing plant personnel with Management Training stressing 

cost effective benefits when a suDDortlve and receptive environment Is 

created. (Chapter 7) 

e Model Plant Organizations and Procedures. The Water and 

Wastewater Sector requires standardization in Management as well as 

Operations and Maintenance. NOPWASD should develop standardized Plant 

Management and Operations and Maintenance Procedures and pilot 

test them under ouerating 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. 
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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 akey role Inhelping 

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

9 NOPWASD Management Seminars. NOPWASD managers will also 

require specialized sessions to keep them Informed and Involved Inthe 

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). 

InOD 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) 
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The 	Water and Wastewater3. 	 Standards - Certification and Licensing. 

Sector is in critical nieed of standardization of job descripLions and 

qualifications. Currently, positions with the same title differ greatly 

amonq plants in their duties and required skills. 

Promotions are based primarily on service and few employees are required 

to forrin liy upgrade their knowledge and skills as prerequisites to 

1' omot ion 

A national system of Lci tif ication and Licensing is required for 

nforcerent of standard;. Promotions must be linked to upgrading of 

(reient.ials Jby the sccessful completion of training courses and the 

passing of standardized exams. NOPWASD should take a fir'i leadership 

role in the establishment of a Water and Wastewater Certification and 

Icens i n(oard to study thLis irriportart manpower issue. (Chapter 7) 

The 	Egyptian system of secondary,4. 	 Pre-FmnployMent Training. 

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

Arab world. NOPWASD should coordinate closely with the Ministry of 

Llapower and Training, and the EngineeringEducation,inistry of 

Fa.culties of the major Universities to ensure that they provide skilled 

work~ers 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 

__urses for Entry Level 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. 

NOPWASP nust take the leadership role in coordination with universities 

and represent the hiqher educational needs of the sector. 

Finally. NoPWA Dshould develop and implement standardized job 

orientation and Initial training programs for skilled technicians, 

EnFineerj and Chemists who are currently entering the sector without 

, -cific Water Or Wastewater pre-employrnent training. (Chapter 7) 

5. 	 Operations and Maintenance Training. The priorities for Operations 

and Maihteriance Traininq are provided in Table ES-I. Adequate facilities 

for such training can be very expensive and require long lead time before 

opening. NOPWASD should t&ke advantage of existing training 

facilities to Inmplement critical lyneded.Entry Level Operations and 

Ia i.ntnanc e Trai ing. 

,OPWASD 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 
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established and Instructors, training aids and curriculum should be In 

place for the inauguration or 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 ail 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) 

6. 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 Imolement ahighly structured OJT system o 

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 

trainers to conduct organized and effective OJT at Lhe 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) 

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, 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 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 



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 Water and Wastewater Sector and has 

provided procedures for continuation of the activity. 

NOPWASD should ensure that Manpower Needs Assessment is continued by 

_proviLng WWISP Report 53-4and lmplementing the attached Action Plan. 

(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, 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, national training, 

certification 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 components within them NOPWASD should 

support the establishment of a centralized and rtructured 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 staff 

and plant personnel should also be a CDT responsibility. 

In order to accomplish the anbitious and challenging agenda presented in 

tbIs ry Nu topmanagernent will have to make a substantial 

Lorlitment to fulfilling its responsibility as the training authority and 

resource for, the sector. 

Trainingmust be identified as a top NOPWASD budgetary priority. 

IOPWASD must strengthen the CDT and provide technical assistance to the 
departent .andjthe sector., Trai n IngpeL. In all aspects of 

Instructioral Systems (Analysis, Design, Development, Implementation 

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

Presentation, and, Subj ectHatter Experts in Sanitary Engineering, Plant 

0 and [I, Hanagemnent 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, facilities, equipment, and 

budget. (Chapter 10) 
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ACTION PLAN 

REPORT SR-4, MANPOWER NEEDS ASSESSMENT 

SUBTASK B2.1 

A. 	 INSTIPUTIONAL SUPPORT 

1. 	 Planning. The WW1SP 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 

recornriendations of the nurnerous studies which were conducted over the 

past ten years, Ihe ohjectlive of WWISP is to assist NOPWASD managers in 

.he impl.rnentat ion of s,)lutions 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 improverments. USAID has singled out planning support as 

one of the Vey areas for WWISP attention. 
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Each WW15P 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-4i details 

the steps necessary to ensure that the NOPWASD CDT deveop an internal 

I-lanpower Assessrient capability and that assessment activities for the 

Water and Wastewater Sector continue as part of the NOPWASD Manpower 

Lleveleprnvnt ,.ind I raining I-lission. 

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 Ilanpower 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 

Iop lenwntation schedule. 

2. 	 Implementation. Recomrnendat ions in this report have focused on the 

ned to elevate t.e 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 CDT. Implementation 

should be recognized as fundamental to the accomplishment of additional 

SR-4 recomniendations and those whIch appear the In other Manpower 

l)evelopmrnl and Training sub)tasks. 
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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 -anpower Needs Assessment as a priority function of the 

CDT will ensure that the critical decision making required for 

irnplernenl.ation of l-anpower Development, On-the-Job Training (OJT), and, 

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

I he two major act ions, Strerithening the CDT and Establ ishing an On-

Goin Hanpower 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 

ac:compliisi its lission (Appendix A). A committee shou!d 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 year's. 

The professional staff necessary to augment the CDT fail into 

three groups: (I)Subject Hatter 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 speclallzed CDT staff to deal wlth the 

enormous scope of the manpower needs of the sector. 
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The CDT requires Sub lect 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 e Dgistlcs. 

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/Certif ication; 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 Training 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. 

All CDT professional staff should attend Train-the-Trainer 

courses and specific off-shore programs should be Investigated, 

especially for CDT senior staff and the 1-luman Resources 

Developilent 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 roust be provided to the department. The CDT needs 

These 
completely renovated offices and classrooms in Mogarna. 

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 

for data control, class scheduling and word 
computer (PC) 


processing. Reproduction equipment and photocopying machines
 

capable of making overhead transparencies are also required.
 

[aterlals to develop training alas and paper and printing 

Funding to establish and 
supplies roust be available to the CDT. 


maintain a growing CDT Library must be approved.
 

The CDT budget must be analysed to ensure that adequate funding 

is made 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 rOPWASD top management should secure the 

r,.cessary funds. The CDT annual budget should contain extensive 

justification for the funding requested and should be aggressively 

defended when it is reviewed within 14OPWASD and at the Central 

Agency for Organization and Administration (CAOA). 

b. Establishing an On-Going Manpower Needs Assessment. 

This i.port provides the CDT with a strong start in terms of the 

procedures and data necessary to continue performing Manpower 

Needs Assessment activities. A commitment must be made by 

,OPWASD top rnanagernent and the CDT Director to establish data 

latherint 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 

* 	 Ref inempnt of current assessment procedures and forms 

9 	 Expanding the sample used for the initial assessment, and 

collecting and analyzing field data 
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* 	 Coordination with the NOPWASD 1Ii5 to support the data 

needs of the CDT 

* 	 Conducting a Comprehensive Assessment of NOPWASD 

Personnel Training Needs 

• Conducting a Coriprelhensive Assessment of MRH, 

Governorate and City Sector Personnel Training Needs 

* 	 Tracking New Plant Completions 

All 	of these 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 or problems and delays are encountered. 

T1he two key aspects of the SR-4 Action Plan are Strengthening the CDT 

and time. The latter can be checked by comparing actual progress 

aqainsi the best case estimates in the Action Plan. As soon as delays 

are identified, the causes must be investigated and the impediments 

to 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 N('OPWASD or USAID for assistance. 

The NOPWASD Deputy Chairman, the CDT WWISP Counterparts, the
 

WWISP 132 Task Leader and Long Term Advisors, all have the
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responsibility for rrionitorlng and following-up the progress of the Action 

Plan implementation. Constant coordination among these people will be 

crucial to accomplishment of the challenging agenda presented in the
 

Action Plan .
 

lIn addition to the key staff identified above, all departments within 

lUPWASD mu3t fully cooperate in order to implement the SR-4 Action 

Plan. Ihe Personnel Department and the Organization and Management 

Uepar tr-iernt Iave specif ic and important responsibilities regarding 

iriplementation and should be directed by NOPWASD authorities to support 

the WWISP objectives fcr improving the CDT and its capability to perform 

HIlanpower Needs Assessment. When the CDT begins work on a 

coinprehenive review of IIOPWASD training needs, all departments will be 

involvej vnd cooperation will be the key to conducting a successful in­

hn,tie a~sfns.In~nt.. 

The SP-4 Action Plan requires that the CDT Director submit a semi-annual 

Progress Report to the IOPWASD Chairman to keep top management 

informed regarding: status of scheduled activities, planning, problems and 

ronceriis. 

13. ACIION PLAN 

Plan, shows the sequence1. 	 Description. FIGURE 10-1, the SR-4 Action 


of evenis which must be followed within NOPWASD to Strengthen the CDT
 

AP-8 

"1* 



and Establish an On-Going Assessment. The Prellmina:'y Recommendations 

which appeared In Chapter 9 and the Executive Summary are not a part of 

the SR-4 Action Plan. The repor'ts for SubLasks B2.1 to 2.5 will address 

(he Prelim inary Recoinriendalions. The Action Plan identifies specific 

Action Agents within NOPWA5D and realistic dates for each event. 
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FIGURE 10-I - ACTION PLAN - REPORT SR-4 
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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 

(JSAID) to provide Technical Advisory Services and Institutional 

Development for NOPWASD. The project is entitled Water and 

Wastewater Institutional Support Project (WWISP). 
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EXECUTIVE SUMMARY 

REPORT SR-4, MANPOWER NEEDS ASSESSMENT
 

SUBTASK B2.1
 

A. PURPOSE
 

The purpose of this Executive Summary Is to present the major findings or 

the Manpower Needs Assessment, to summarize sector-wide manpower 

problems, and to provide preliminary recommendations for corrective 

act ion. 

B. THE WATER AND WASTEWATER MA IPOWER SITUATION 

I.Historic Background. The manpower problerns 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. 
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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 InJune, 1989, 

effort was initiated on the first national Manpower Needs Assessment in 

The objective was to determine theclose association with NOPWASD. 


manpower needs of the sector which would serve as concrete Inputs to the
 

other planning subtasks In the WWISP Manpower Development package.
 

(Chapter 2)
 

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 

"he number of employees from semi-Wastewater Sector. It report 

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 workforce were also determined. 

It does not includeThe assessment concentrated on urban areas. 

thousands of sector employees in smaller population centers where well 

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


number of workers on compact units to be at least 2000.)
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A brief summary Is presented below or circumstances found In the sector 

and critical assessment findings. There are four major manpower 

problems now affecting the sector: ( I) Lack of adequate funding to 

support the required level of training, (2) Very large numbers of 

employees currently in the workforce and many more project.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 5 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 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 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 cities 

visited, WWISP estimates that there are currently 9000 employees from 
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semi-skilled to management levels in the sector workforce (5600 in 

Water, 3200 In Wastewater) and that this number will 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) 

* 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 knowledge. A significant need for training was found for all 

occupational levels. In TABLE ES-i, below, critical short term training 

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

TABLE ES-l 

SUMMARY OF CRITICAL SHORT TERM TRAINING NEEDS 

Top and Mid-Level Managers
 
Technical Supervisors
 

Chemists and Lab Technicians 
Electrical Engineers and Skilled Technicians 
Mechanical Engineers and Skilled Technicians 

Storekeepers
 

Equipment Operators 
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* Personnel Practices. Plant managers were surveyed on avariety 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. (Chapter 8) 

C. ASSUMPTIONS 

Discussion. The WWISP Task - B2, Manpower Development and Trainina. 

is composed of five subtasks. The primary purpose of Subtask 82.1, 

Manpower Needs Assessrient 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 detailed 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: (I) 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 until Long Range solutions can be Implemented. (Chapter 9) 
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D. 	 SUMMARY OF PRELIMINARY RECOMMENDATIONS 

1. Awareness and Action. Training i- 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 

arid Administration should recognize the cost eflectivenesb of training 

and give training their full support. Plants will experience reduced 

operation and naintenance 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) 

2. 	 Management Training - The Critical Prioritv. WWISP findings from 

on-site visits to plants strongly support the immediate need for 

-lanagement Training throughout the sector. Plant managers In 

the governorates have had little Job-relevant management traing. 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 materials are not made 

available by supportive plant managers, or If new procedures are ignored, 

then plant efficIency wIll be impairod. 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 to take full advantage of their newly trained 

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

training by oroviding plant personnel with Management Training stressing 

cost effective benef Its when a supportlve and recetive environment Is 

created. (Chapter 7) 

e Model Plant Organizations and Procedures. The Water and 

Wastewater Sector requires standardization InManagement as well as 

Operations and Maintenance. NOPWASD should develop standardized Plant 

Management and Operations and Maintenance Procedures and llot_ 

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 

prPcedures. methods and 
Demonstration and Testlng Centers where new 

systems could be developed and tested and then dsseminated 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 akey role Inhelping 

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

NOPWASD Management Seminars. NOPWASD managers will also 

require specialized sessions to keep them Informed and Involved Inthe 

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

NOPWASD should support an Initial phase or Management Training (WWISP 

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

Development (0D. 

InOD seminars, each manager would learn methods for defining the 

Mission, Functions, and Tasks that his department Is responsible for 

performing. The seminars sLould 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) 
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3. 	 Standards - Certification and Licensing. The Water and Wastewater 

Sector is in critical need of standardization of job descriptions and 

qualifications. Currently, 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 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) 

4. 	 Pre-EmploymenL 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 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 occuDations. 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 Incoordination with universities 

and represent the higher educational needs of the sector, 

Finally. NOPWASD should develoD and implernent standardized lob 

orientation and Initial training programs for skilled technicians. 

Engineers, and Chemists who are currently entering the sector without 

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

5. 	 Operatiwis and Maintenance Training. The priorities for Operations 

Adequate facilitiesand Maintenance Training are provided InTable ES-1. 

for such training can be very expensive and require long lead time before 

opening. NOPWASD should take advantage of existing training 

facilities to Implement critically needed Entry Level Oerations and 

-aintenance Training. 

NOPWASD should overcome the delays Inopening the training center at 

Damanhour and both Water and Wastewater training should be rovided at 

that facility. Adate for opening the Damanhour facility should be 
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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 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) 

6. 	 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 structured OJT system or 

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 particularOJT 

Programs 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 Coordinator who would receive specialized training 

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

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 the thousands of employees who will be entering the 

workforce In ths, suture. 

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 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 9and 10) 

ES-12 

"ICl 



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 Water and Wastewater Sector and has 

provided procedures for continuation of the activity. 

NOPWASD should ensure that Manpower Needs Assessment Is continued by 

aoDroving WWISP Report SR-4 and Implementing the attached Action Plan. 

(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 Jroblems 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, national training, 

certification and licensing will be standardized, monitored and improved. 
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It is now being recognized that Action Plans derived from WW1SP subtasks 

NOPWASD shouldhave substantial training components within them. 

support the establishment of a centralized and structured Counterpart 

Program coordinated by the CDT for the development of staff capabilities 

and skills through out NOPWASD. 

The coordination of Off-Shore Training opportunities for NOPWASD staff 

and plant personnel should also be a CDT responsibility. 

In order to accomplish the ambitious and challenging agenda presented in 

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

commitment to fulfilling its responsibility as the training authority and 

resource for the sector. 

TraininQ must be identified as a top NOPWASD budgetary prority. 

NOPWASD must strengthen the CDT and provide technical assistance to the 

s in all aspects ofdepar'tlen l and the sector. Training Uper 


Instructional Systems (Analysis, Design, Development, Implementation
 

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

atter Experts in Sanitary Engineering, Plant

Presentation, and, Sub ject 


0 and M1,Management and Bacteriology are required to assist the CDT.
 

The attached Report 5R-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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CHAPTER I
 

INTRODUCTION
 

A. Project Description 

1. 	 Since the 1970's Egypt has been moving toward a decentralized decision­

making process. Durln; this evolutionary period, the Government or Egypt 

(GOE) and the United States Agency ror 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. 

2. 	 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, training at all levels throughout the sector, diffusion of 

authority among multiple levels of government, coordination of 
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Interrelated development programs, establishment of laws and 

regulations, and public awareness of the health consequences of 

inadequate water/wastewater services. 

3. 	 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 

staff 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." 

4. 	 On 3 1 August, 1988 a contract was signed between the National 

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 WWI5P was implemented in December 1988 with the 

arrival of the Project Manager and two Deputy Project Managers in Cairo. 
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5. 	 The Project (WWISP), as envisioned by GOE and USAID, Is composed of the 

following elements: 

a. 	Policy guidance and monitoring 

b. Plan, review and finance 

c. Administration, organization and management 

d. 	Planning and economk7 analysis 

f. 	Finance and accounting 

g. Engineering and environmental controls 

6. 	 The V'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. 

7. 	 This report focuses on documentirg the activities conducted as part or 

Subtask B2. 1, Manpower Needs Assessment. 

B. 	 SUBTASK B2.1 

1. 	 Purpose. The WWISP B2 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 asystematic 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 analysis of the 

training needs of the work force and management Issues which have an 

effect on manpower and training, The other four subtasks in the 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 

1. 	 Scope. NOPWASD Is national 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: 

* 	 Urban areas with populations of at least 40,000 

* 	 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 I-1, WATER 

AND WASTEWATER SECTOR MANPOWER PYRAMID DIAGRAM 

below. 
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Minister 
of 

Reconstruction
 
and Housing (MRH)
 

MRH Departments & Central
 
Department of Public Utilities
 

(CDPU) 

National Organization for Potable Water
 
and Sanitary Drainage (NOPWASD)
 

Governorate Housing Department. Engineering General
 
Department and Administrative Support Departments
 

City Engineering Department, Public Utilities Department and
 
Administrative Support Departments
 

Water and Wastewater Plants. Networks and Pump Stations - Urban Areas
 
(Population of 40.000 and Greater)
 

Water and Wastewater Facilities - Rural Areas (Population Under 40.000)
 

FIGURE 1-1, WATER AND WASTEWATER SECTOR MANPOWER PYRAMID DIAGRAM
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5. 	 Specific Outputs. The following are products of Subtask 52.1: 

e Current National Manpower Assessment 

@Ten-Year Projected National Manpower Needs 

* Workforce Skills Survey 

* Master Training Requirements/Priorities List 

9 Entry Level Skill Requirements 

* 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 further assist NOPWASD, the WW1SP Task B 2 reports are 

partially formatted as manuals of methods, specifically designed 

1-6 



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

CDT staff in the future. 

5. 	 How to Use this Report. This report provides the detailed set of 

prncedure and examples which were developed by the WWISP and CDT 

toiiim to condurt the national Manpower Needs Assessment. 

5 ctlons of the report which focus on the assessment process also 

contain specific conclusions and recommendations about improving the 

process itself. Sections which focus on key sunmmary data contain 

specific cnrclusions and recommendations about the findings of the 

assessment itself. 

This report serves two purposes. First, it provides the NOPWASD CDT 

with a rnanual which can be used in the future to continue the assessment 

process. Second, tie report provides the concrete data collected from the 

field which will form the basis for effective manpower planning. 

6. 	 Key Role of Counterparts. In addition to being an advisory 

consulting project, the WWISP is a Counterpart Training Project. Four 

members of the NOPWASD CDT have been assigned to Task B2 so that 

they can work closely with American Advisors and Egyptian Experts in an 

effort to acquire new job skills. The NOPWASD Counterparts have been 

Involved Inevery step of the B2.1 Subtask and have made a significant 

contribution to its success. 
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When hao -Iine da- . was rPquired from NOPWASD, the Counterparts were,v 

evtr mr ,; hielpf' ii ini assisting the V/WISP staff in locating the necessary 

infornatvIcn Tho -v)arns which were used in the field as part of the 

Wi I force SbII ils ,m vey wri e written completely by the rIOPWASD 

I,,t eI : . (" diit n with tie NOPWASD Projects Implernentation 

I ltk-for utatJ ( (Ilrct ion trip- troulthout Fgypt was arranged by the CDT 

(mjteier ts. In ,umlna; y, a posi t ive and highly productive 

A\dvisor/fiounterp rt relationship has developed on the B 2 subtasks and 

has contributed to tie successiul ccupletion of the initial phase of the 

nitional Ilanpower Needs Assessment. 

I). IP11 AI IONSI IIP 10 0 III1FR SUB rASKS 

.	 (:oordination. The VWISP is a complex project with many of the 

.s,bt as havng overlapping responsibilities. Close coordination among 

hIrqily e!at.ej c allts icritical to the sequence of project events and 

.v all pi oJ ts goals. Subtask B2. Iis closely related to the following 

WV/ISP ttal s and Adviscors have been working together to ensure 

* 	 A2 I /P,1, - I lat lional leeds Assessment 

S\,2..2 - Five-Year Plan aid Annual Budget 

* 	 A5.2 - [aragemient Training 

* 	 A.3 --I llIPI I!anpower I leeds Assessment 
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* 	 B2.2 - ranpower Development Program 

* 02.3 - OJT Program 

9 B2.4 - Certification & Licensing Program 

* 	 53.3 - Inter & Intra Organizational Structure 

L. 	 COORDINATION REOUIIREMENIrs WlITH OTIHER AGENCIES 

1. 	 A considerable amount of coordination was conducted outsi6.. 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. 

* rI"II-CDPU 

" Central Agency for Public Mobilization and Statistics 

" Ministry of Hanpower & Vocational Training 

* Governorate and City Utilities Offices 

" Cairo Organization for Sanitary Drainage 

* 	 Cairo Organizat-cio for Potable Water 

* 	 IOMOHAR 

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

were made by WWISP to complete this report. 
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F. REPORT PREVIEW
 

I. 	 This report has 10 Chapters wIth the last Chapter covering the ActIon
 

Plan. Appendices provide supporting data.
 

2. 	 Chapter 2.Establishing arilopower Assessment Baseline. Discusses 

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

B 2 and the mission statement, Job Classificatlon System and Facilities 

Data-Base that were required as prerequisites to Initiating efforts on 

the Subtask 52. I - Manpower Needs Assessment. Summaries of previous 

important reports are part or this chapter. 

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

specially developed for data collection at Water and Wastewater 

facilities all over Egypt. 

4 	 C1llter 4,_Ra 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. 

5. 	 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 ror [he first 5 years and as a lump sum estimate for years 6-10. 

1-10 



6. 	 a Presents summary data on 

the testing by written exam of Electricans, Mechanics and Chemists 

working in the governorates. 

7. 	 Chapter 7.Iaster 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 the need for benchmark standards 

such as Certification and Licensing. 

8. 	 Cphater_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. 

9. 	 aw Presents a collection of the 

most Important manpower problems facing the sector. 

10. 	Ch.apter 0.ActiLo, 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. 	 REVIE.W 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 SuDDIles Pro ject conducted In the 

late I970'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 
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to determine the number or 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 

rManagement General Department which shares manpower planning 

responsibilities with the CDT. 

The updated version of the CDT Mission and Responsibilities Is 

presented in Appendix A. 

IB. 	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 WWISP/CDT because they 

contain detailed studies of training and manpower Issues. By becoming 

aware of the work previously accomplished 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 arepository 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 available for 

use in manpower planning and training activities. 

e Provincial Water Supplies Project: Final Report, 1980 

This very comprehensive report is the most useful of all previous 

studies of manpower and training Issues in the sector. Although 

the study was conducted In the late 1970s, 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 hstorical context for current and 

future Investigations. The methods utilized to collect and analyze 

data an(, the sections deta!ling manpower management practices In 

the sector were of particular value to the WWISP assessment 

effort.
 

* Water and Wastewater Sector Assessment. V/83 

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 NC-PWASD 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 

translations of the NOPWASD decree and the Labor Laws pertinent 

to compensation issues in the sector. 

* Eg= L-Wate _Lastewater Sector Assessment-Final Reort, 

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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rorce 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 included are will be very useful in Identifying where courses 

and materials are available. 

* 	 Provincial Cities Development Pro ject-FInal Work Plan 

Assessment, 1985/86 

This report Is listed as an example of the numerous sources which 

document the results of the various attempts to Improve the level 

of worker skill, 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 long-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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* Training Is a low priority sector-wide 

9 Funding and facilities for training are inadequate 

e Current levels of training are inadequate 

* 	All skilled occupations In the sector require training 

* 	Accurate assessment of the workforce Is Imperative 

9 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. Inthe early design stage of the National 

Water and Wastewater Sector Manpower Needs Assessment, certain basic 

Information and systems were Identified as critical prerequisites. 

* A Water and Wastewater Job Classification System 

a A Current Population Database 

e An Up-to-Date Water and Wastewater Plants InUse 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 requirements 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 

It is planned that they will be available inestablishing these data bases. 

the future for CDT use. 

2. 	 Water and Wastewater Sector Job Classification System. The 

team developed a comprehensive Job Classification SystemWWISP/CDT 


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 contains the 

structure and comprehensive listings at the facilities level. Positions for 

NOPWASD and the Governorate/City level 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. 

3. 	 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 NOPWA5D. 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- i, URBAN POPULATION CENTERS, lists all of the cities 

throughout the governorates 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-I URBAN POPULATION CENTERS 

Region Geveroate 
Name 

East Delta Port Std 

Mid-Delta Oharbia 

East Delta Suez 

Mid-Delta Oharbia 

East Delta Dakahlia 

Mid Egypt Assult 

East Delta Ismalla 

Mid-Delta Sharkia 

Mid Egpt faourn 


Upper Egypt Aswan 
Yeast Delta Beheira 

Yest Delta Beheira 

Mid Egypt Menla 

Mid-Delta Damietta 

Mid Egyjpt Beni Suef 


Upper Egypt Suhag 
Mid-Delta Menounla 

Upper Egypt Oena 
East Delta Qalubia 

Upper Egypt Qena 
Mid-Delta Kafr *IShuMd 

Mid Egyjpt Menla 

Mid-Delta Sharkia 

East Delta Dakahlla 

East Delta Qaluta 

Mid-Delta Kafr #IShoh 

East Delta Dakahlia 

East Delta Dakahlia 


Upper Egypt Suhag 
Yeast Delta Beheira 
Yeast Delta Behera 
Mid-Delta Menoufia 
Mid-Delta Sharkla 

Upper Egypt Suhg 
East Delta North Sinai 

Mid-Delta Oharbia 

Mid Egypt Mnfa 

East Delta Dakahlfa 


Upper Egypt Suag 
Mid-Delta (harbia 
East Delta Dakahlla 
Mid-Egypt Faioumm 

Upper Egypt Qena 
East Delta Dakahlia 
Mid-Delta Menoufia 

Leecti%*r,  

Port SaM 
Mahalla @I Kubra 
Suez 
Tanta 
hmalura 
Assltt 
Ismaflia 
Zagazil 
Falm 
Asvan 

Dama.ur 

Kafr El Dauvar 


IMJga 
DawlJetta 
Beni Suef 
SubIal 
81,Ik el Kern 
Loxe" 
Renha 
Qeta 
Kafr *I Sheikh 
Hallawl 
BiUlbes 
Mit Okaur 
Qalhub 
Dufsq 
Matarila 
Belkim 
Akhmfa 
llonsh ia 
E4ke 
MHif 
Abu Kelr 
Gwiga 
El Arish 
Zifta 
Samalut 
Simbillavekl 
TakMe 
Kafr el Zailat 
Talkha 
ganuenres 
Arment 
MaRrala 
Ashum 

Populatioe
 
Evt. 19890t
 

442000 
370944 
373000 
353152 
339772 
295470 
294000 
263160 
228512 
206310 
203682 
200059 
192892 
191776 
162572 
144336 
142857 
135991 
130620 
130301 
110250 
106560 
103716 
100164 
98276 
83490 
79542 
78560 
76824 
75260 
75256 
75036 
74304 
73332 
72960 
72416 
68672 
64812 
63438 
61504 
59902 
59444 
59176 
58920 
58602 
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FIGURE 2-1 URBAN POPULATION CENTERS 

Mid Egypt Beni Suef 

Mid-Egypt Assuit 


Upper Egypt Aswan 

West Delta Beheira 

Mid Egyjpt Menia 

East Delta Qaluma 

Mid Egypt Assuit 

Mid Egypt Assuit 

E3st Delta Dakahlia 

Mid-Delta Sharkia 

Mid-Egypt Mena 


Upper Egypt Suba9 
Mid-Delta Kafr el Sheikh 
Mid-Deltk Kafr el Fheikh 

Upper Egypt Aswan 
Mid Egypt Menla 
Mid-Delta Sharkia 
WVst Delta Marsa Matrotith 
Mid Egpt Assuit 
East Delta Dakahlia 
Mid Egypt Giza 

Upper Egypt Qena 
Upper Egypt Qena 

Mid Egypt Beni Suef 
Upper Egjpt Qena 

Mid Egypt Assuit 
East Delta QalMIla 
Mid-Delta Gharbia 
East Delta Dakahlia 
Mid Egypt New Yallej 
Mid Egypt Beni Suef 
East Delta Dakahlla 
Mid-Delta Gharbia 

Upper Egypt Oena 
Mid-kelta Menmifla 

Upper Egypt Subag 

Moser 58200 
El Nassla 56950 
Ilft 56235 
RashWl 55624 
Hahaglma 55056 
Qmtlr El Khairila 54736 
Abu Til 52930 
AbeAb 52260 
Deermess 52046 
Faqps 51858 
Beel lazar 51504 
Tima 51216 
Beiglla 51156 
Fauwal 49392 
Kern Ombe 49335 
Fekrla 49136 
MkIaet el Qmh 48762 
Marsa Hatreuth 48732 
Palrut 48240 
Gamalia 48119 
Ausiw. 47500 
Esna 46658 
Isna 46658 
Fasim 46560 
QWS 4609 
Maufalut 4556 
Khaeka 44704 
Gamanmud 43648 
Sherbeft 43208 
Kharga 42784 
Biba 42680 
tKelevet & El Nasr 42226 
98asjum 41664 
Distma 41537 
Tala 41366 
Mamesah 40740 

* Cairo & Alexandria Excluded 
U Pqmlatias Projected bI CAMIAS 
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4. 	 CURRENT PLANTS. Proceeding rrom the cities listed In FIGURE 2-1, It 
was possible 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 In the urban 

portion or 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 easily available 

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 
construction or In planning. The help of the NOPWASD Regional Project 
Execution Departments was critical In Identifying these plants. 
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The progress or any project Is 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 Facilities (New) will 

require avery close level of attention so that updates reflect actual 

completions and more accurate estimates planned completions. 

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

Strengthening 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. 

2 	 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 or the findings that countless experts have documented In 

detailed studies. 

Recommendation. That the CDT Director commit his staff to aprogram 

of internal upgrading which has Its primary focus on collecting and 

absorbing the wealth of information already available InEgypt concerning 

manpower development and training in the water and wastewater sector. 

3 	 Conclusion. That the data requirements or the CDT necessary for 

manpower planning and decision making are not being adequately 

supported by NOPWASD as awhole. 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. 

4. 	 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. 

5. 	 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 basis 

through periodic high level meetings organized by the CDT Director to 

present the CDT agenda. 
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CHAPTER 3
 

DATA COLLECTION PROCEDURES
 

A. ASSESSMENT PROCEDURES
 

structuring The Manpower 


Assessment was conducted as a six step process: Assessment Design,
 

Instrument Development, Data Collection, Data Reduction, Analysis, and
 

Reporting of Findings.
 

S. the Assessment Process. Needs 

During Design and Development, the goals for the assessment were clearly 

Identif ied and an overall plan was established for accomplishment of 

objectives. In the case of the WWISP Subtask B2. 1,the goils 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
 

" Master Training Requirements List
 

" Personnel Practices Review
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The results or the Assessment provided the basis for the planning or 

Subtask 82.2, 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 compatible with the planning 

requirements of Subtask B2.2. 

This chapter presents the procedures which were designed and developed 

for the collection of data In the field from f3overnorate, City, Water Plant, 

Wastewater Plant, and Pump Station personnel. Each 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. Trie examples in each 

procedure are actual schedules, plans, and forms taken from data 

collection in the twenty cities which were included in the sample. 

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

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

2. 	 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 Is Intended to be an on-going process and future use 

of the procedures is expected. The Revision Number and Date are very 

Important In maintaining 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 

coordination 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. Inthe case 

of assessments conducted In the Water and Wastewater 5ector, 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 

efficiently. More Importantly, the comments may Identify difficulties 

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.
 

3. 	 Data Collection Procedures: This section contains the SR-4 Data 

Collection Procedures which were used to plan and conduct the WWISP 

Assessment. 

* Selecting a Sample 

* 	 Data Gathering Logistics
 

Notification & Coordination
 

Schedule
 

Assignments
 

* Collecting Data at the Governorate and City (Form DC-1) 

* 	 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 
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CENTRAL DEPARTMENT FOR TRAINING
 

DATA COLLECTION PROCEDURE
 

PROCEDURE NAME: selecting a Sample 

REVISION NUMBER: (01 DATE: 6/89 

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

,,lhwhen tak-en as a group are representative of the Sector. 

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

5:awple from a pool of Water Plants according to specified criteria. 

I iaripower infornation and training needs have been derived from 16 Water 

Troea.itment Plants out of a total of 64 plants serving urban areas of 40,000 

Ur floore in their [oLImIlat ions. Therefore, 48 plants remain to be visited for 

linruralt ion to be added to the f lndlngs of the Initial assessment. 

Loqic.T.ic.al con iderations (budget, availability of manpower, etc.) will 

ditate the nunber of plants to be visited. Each visit could consume two 

davs at each plant, with two plants per week, allowing one day for travel. 

Visits could be concluded in 5 weeks if two teams were to be deployed in 

t.lhe: field to cover 20 plants. That is 20 plants X2.5 days per visit / 2 teams 

25 days or 5 worIing weeks. 
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With some knowledge of the number to be visited, the next step ISto 

identify which plants should be visited on arandorn representative sampling 

The followinq procedure isrecommended:basis. 

Step I. Prepare a 10-cell matrix so that plants may be entered by their 

1-cation and desi:n capacities such as the following: 

Region 
West Delta Mid-Delta East Delta

Upper Egypt Mid-EgyptDesign Capacity 

( 30 0L/5 

> 300 L/5 

Aconvienient split for design capacities might be 300 Litres/Second. 

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

Enter only those plants
entered by numbering them rather than by name. 

which have not been visited (48 plants). It may be necessary to combine 

cells if entries are very low innumber, i.e. combine East Delta with Mid-

Delta, etc. 

Step 3. Draw the numbers of plants from each cell Inproportion to Its 

percentage of 48 remaining plants to be visited. For example, Ifacell has 
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I0 plants, then 

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

20 plants/visited 

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

Such tables have columns of four-digit randomized numbers. 

It makes no 
Rtad the table horizantally by row or vertically by column. 


diffei ence, but determine which digits are to be read, i.e. the first-placed
 

di.its or those that follow. Inthe following example, the random draw Is on 

first two digits. Let us say that acell has 10 plants numbered Ithru 10 
th 

;ird we are ral. inul adraw for that cell from the following columns in a 

randmn table. 

Q235 7501 

1127 Q9_00 

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 tha. number which fall in the I - 10 listing. Continue 

reading the table until anumber Is encountered which is similar to acell 

entry (Plant). This plant will be selected for visit. Continue to read the 
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I.Ible nd mnat.:h numbers witth cell entries until 20 I ants have been 

Icteds,-? 


5tep 5. [Peterrine th, sum of all plants drawn at randorn. It should equal 

,-l- rant to I, visited Out inq the npxt field trip. 

CorIMIEN [s: Pi " to I ,tti ntS- of preparat ion tile, available manpower, 

,- Itr,"hI (It I , vn I". t:--, v.,,.re se Iected wh Ich eac:h had a Water and a 

I.;'f a.va er l1; Ift v !d t ify n sites where bot h types of facilities could 

ve t frivel t ime and manpower This approachvi itod, c ijnI f irit, was saved. 

terded toward are-i. ,' ith great er populat ions where roost Wastewater 

Fnt.1-ar Currently found A reasonble distribution of Water Plants 

,o i l; tl ap-l"J' v ind Boi.-ce wa; achieved although it is stronQly 

r,,,,,r.'' toI li t (ijtI ire samples rely more closely on the Instruction, 
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CENTRAL DEPARTMENT 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 I. 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. Organization 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. 
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Step 2. 5chedullng or 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 CDT 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 letter should be sent at 
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least one month prior to the expected travel to allow for delivery 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 

or the week In the rield 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 

schedule is shown below. 
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Week I, 24 - 27 July 

Team I. Aswan, Luxor 

2. Assuit,Minya 

3. Oena, Sohag 

4. Benha, Zagazig 

5. Kafr El-Zayat, Damanhour 

Week 2, 30 July - 2 August 

Team 1. Suez, Port Said 

2. Beni Suef, Fayoum 

3. Domiat, Mansura 

4. Tanta, Minuf 

5.Kafr EI-Sheikh, Mahalla EI-Kubra 

The assessment sample covered all regions of Egypt. Future assessment 

actlvltles should account for climatic conditions 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 colloction will be. During the Initial 

asses,3ment, only the Governorate offices were notified by NOPWASD letter. 

WW1SP field experience strongly supports the need for sending notifications 
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to all three sector field levels (Guvernorate, City, and Plant) to ensure a 

more complete awareness of planned visits. 

Preparation of instruments should include limited pilot testing In 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 communication should develop. The current situation does not support 

the use of mail-in forms, but experimentation with them in the future is 

suggested.
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Boyle Engineering and " . - .I 

National Education ( J.V. ) 1 :>kl Jt.,:: J. 
in Association with A.A.W/TEAM MISR 	 , . ", ' 

Water & Wastewater Insifltional 	 )iUAVI tk.A kil CI 

Support Project ( WWISP) 	 Lr I j, JIj A...i1 

I:rig. Abderl "minam EI-Ilarie July 5, 1989 
Dpl)u Ly Chn i rnan, NOiPASD WWISP/89/00192/IIS/em/LTR 
tlognmma fui.lIdIrg - 6Lh Floor 
r;dluri r Bq(aire 

Ca i rx,, I':gy1L 

Dear, 	Eng. EL-la'ie, 

The Manpiower l)evelopment and Training staff ( U.S. Advisors and 
I'glypl.ian EKxIerLs ) are now preparing to visit 20 cities throughout 
Vigyfl. in order to collect data for Subtask 12.1 - Manpower Needs 
A: ;v. '.metL. ( ALLachment I - Travel Schedule ). 

Your astisLance Is requested to : 
(a) 	 NoLiry lhe apiropriat'e government authorities of' our plans to 

v is;a t Water arnd W;,t;ewater PlantLs in their GovernoraLes. 
(ALLachmeil; 2 InLroductory etters ). 

(h) 	 Authorize Lhe counter-l)a-L f'rom Lhe NOPWASD Central Department for 
Tirainirng to take parl it Lhese visits. 

(c) 	 IA:ig erigirieers. mom NOPHASD legional Execution Units to 
aCconl)ny Lhe WHISI' sLnf aind counterparts to the sites. The 
local contact.s that the Execution people have will be very 
valuable in speeding Ut) the data collection process. 

Tie efr'eclveriess of our data collection li the field Is essential 
ho Ihe siuccem of' the Manl)owerl Developmnent arid Training efforts. Your 
;-m:inLanco arid nipoval of hese items will help to ensure that WWISP 
accoml)linlieu ILs Manpower Assessmeni. goals. 

Warm 	 per'sonal regards. 

Sincerely yours, 

Aliro)ved 	 JA.'ndiD'EmIdloReturned 	 [1,1. 
AdditioaL Information [Rlesldent 	 Project Manager 

Eng. 	 Abdel Salam EI-lafie 

tVA(V.A r YI Ao Y .! - ;$,.__-;l - C...xA:,l NV jigdl I . .-..-_) . N I 

9/,, AI,,,rmJ OI,;bi r1.,16 1h Iloor, r'lohanclessin, Giza - Tel. 3478597 - Fax 3478478 



MANPOWER NEEDS ASSESSMENT 

TRAVEL SCIIEDUIJ 

11, T, W, II 	 S, M, T, W. 
,.t 24, 25, 26, 27 	 r 30, 31, AUG 1 & 2
 

I.OCATI ON 	 LOCATrON 

1. 	 ASWAN, I.UXOR .1. SOUTH SINAI, PORT SAID 
D11. CHOW Di. SANSOM 
IH1')A 111111ABIM KIIAIRY KENAWY 
W{IIAMED IIADIDI MOIHAMED IIADIDI 

2. 	 A -ZU.It', MINYA 2. BENI SUEF, FAXUH 
I)1I. Nll'lEYEII )lR. NIF EYER 

SAMLII AIHED YOUSSEF IENIEN 

3. 	 01-11A "OIIA(; 3. DOMIAT, MANSOURA 
)11. S;A)I1;Ot DR. CHOW 

KIIAIlIY EL KEINAWY MUKIITAR NUiIDIN 

4,. 	 IIIENIIA, ZAt;AZI(G 4. 'rANTA, HItLUF 

IIOWAIlI) SOKOI.OI'F DII. CIIOIINrESS 
HUKIIrAIl HUIWIN IREDA IJIIAIH 

5. 	 KAMI I,:I,-ZAIAT 5. KAFRI EI.-SIIEIKll 

I)AHANI OiI1 MAIIAI.IA El,- KUIIIIA 
1)11. CII(IINI IRU1IWAD SOKOLOFF 
YOUSSEF ilENIEN SAMIlI AHIMED 

ATTACHMENT 1 
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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 
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of the subjects addressed. All data entries should be made by a member of 

the data collection team. 

.Lep 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 Five-Year planning process, local government proposes 

new projects for funding review. Therefore, local officials 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. 
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GOVERNMENT LOCAL LEVEL
 

LOCATION: 	 CITY:-------------------
OFFICE: INTERVIEWEE:-----------

DATE : -----------­

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

YEAR 	 1
 
2
 
3
 
4
 
5
 

FOLLOWING 	5 YEARS (6-10)
 

2. 	WHAT ARE TIIE PLANS FOR NEW WASTEWATER PLANT CONSTRUCTION AFD
 
EXPANSION FOR THE NEXT 5 YEARS ?
 

YEAR 	 1
 
2
 
3 
4 
5 

FOLLOWING 	 5 YEARS (6-10) 
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CENTRAL DEPARTMENT FOR TRAINING
 
DATA COLLECTION PROCEDURE
 

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

Plant Characteristics 

REVISION NUMBER: 	 001 DATE: 6/89 

PURPOSE: To describe the technical characteristics a particular Water or 

Wastewater Plant. 

INSTRUCTION: Listed below 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. Th's 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 
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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. 
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PLANT CHARACTERISTICS 

WATER TREATMENT PLANT 
PLANT LOCATION:--------------
PLANT NAME: DATE:-----------------

INTERVIEWEE:----------

SYSTEM TYPE PLANT CAPACITY 1000 M3/DAY WATER QUAN TITY 

REGIONAL: YR.COMMISSIONED T. LINE NO. CAPACITY RAW 
RURAL T. LINE NO. YR COMM. 

MUNICIPAL 

NETWORK 
AREA SERVED 

REGION PRINCIPLE OF TREATMENT SOURCE OF RAW WATER TREATED 

RIVER NILE 
CANAL 

CITIES WELLS 

STATUS PUMPING STATIONS STORAGE 

RAW WATER STATION 
MARAKAZ FUNCTIONING LINES 

---------------- T. LINE NO. CAPACITY OVERALL STORAGE CAPACITY M3 --

ABANDONED LINES NO. OF STORAGE RESERVOIRES 
ELEVATED TANKS----------

VILLAGE MISC. WORKING LINES 
PRIME MOVERS POWER SUPPLY 

ELECT. DIESELS CITY 
EMERGENCY 
CHLORINATION 

DC 2-r J 



DISTRIBUION SYSTEM CONSUMPTION COLLECTIONS 

O/ALL KM LENGTH------

BOOSTERS 

CAPACITY L/SEC 
LOCATION 
MOVERS ELECT./MECH. 

LEAKAGE: CONSUMER METERING 

O/ALL % LOSS 

ATTRIBUTED TO: 
LOSSES WITHIN THE TREATMENT PLANT --- % 
LOSSES WITHIN THE NETWORK --­ % 
ILLEGAL CONNECTIONS --- % 
CONSUMER WASTAGE --- % 
STAND PIPE WASTAGE --- % 

DC 2-b W 
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---------------------------- 

-------------------------------------- -------- ------ ---------------------- ----------------------

-------------------------------------- -------- ------ ---------------------- ----------------------

--------------------------------------- ------- ------ ---------------------- ----------------------

-------------------------------------- -------- ------ ---------------------- ----------------------

-------------------------------------- -------- ------ ---------------------- ----------------------

------------------ ----------------------
-------------------------------------------- -------- ------ ----- ----- ----------------------

--------------------------------------------------- -----------------------

PLANT CHARACTERISTICS
 

SEWAGE TREATMENT PLANT
 

DATE:
 

PLANT NAME: 

PLANT LOCATION: 


INTERVIEWEE:-


ESTIMATE OF FILTRATION 	 TREATMENT PLANT CAPACITY 1O0Om /DAY
 

PLANT ( DATA CHARACT.) T. LINE NO. CAPACITY
 

COLLECTION 


O/ALL LENGTH OF INFILTERATION -------.%
%-----------

KM EXFILTERATION
MAIN COLLECTORS ---
 YEAR COMMISSIONED
 

SUB SEWERS -------- KM 

T. LINE NO. YR COMM.
 

O/ALL LINGTH OF 

CONNECTIONS
 
NO. OF HOUSES 

SERVED
 

PUMPING
 
SUBSIDARY 


INDUSTRY
PERCENTAGE
STATIONS 


TREATMENT OF SLUDGE
 
PRINCIPLE OF TREATMENT
 

STN.NO. O/ALL CAP MOVER 

m /day 	 -------------------

SDISPOSAL OF T. WATER
 

STATUS
 
MAIN PUMPING STATIONS: 
 FUNCTIONING LINES
 

O/ALL CAP M3/DAY
STN. NO 
 DISPOSAL OF SLUDGE
 

ABANDONED LINES
 

DC---------------

-
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PUMPING STATIONS (IN THE NETWORK) 

INLET STATION 

RETURN SLUDGE/WATER 

CHLORINATION POWER SUPPLY 

CITY: 

EMERGENCY: 

EXCESS SLUDGE 

TREATED WATER 
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CENTRAL DEPARTMENT FOR TRAINING 

DATA COLLECTION PROCEDURE 

PROCEDURE NAME: 	 Collecting Data at aWater or Wastewater Plant -

Current Manpower Level 

REVISION NUMBER: 	 001 DATE: 6/89 

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

aWater or Wastewater Plant. 

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

the current manpower levels at aWater 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 ageneric 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 organization. These deviations should be noted. 
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Step 5. If a plant 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, especially In cities with larger networks. Future 

assessments should allow adequate time to meet with the supervisors who 

can provide 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 available at the local 

government level and procedures should be modified accordingly. 
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WATER WORKS DIPECTOR 

PURCHASING MAINTENANCE 

FOLLOW-UP LEGAL PERSONNEL FINANCE COiNTRACTING AND 
EQIMENT 

NEW PROJECTS F TREATMENT WATER DISTRIBUTION 
SERVICES 

TRAINING 

J L 
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DIRECTOP 
 ]
WATEF DEFAFTMENT 

FOLLOW UP LEGAL PERSONNEL 

JOB TIT-E JOB TITLE JOB TITLE FL 
MG: FOLLOW UP MGR LEGAL MGR PERSONNEL 

INSPECTOR FOLLOW UP ADMIN. ASSISTANT CLERK PERSNN. 

COLLECTING DATA FOR CLERK CLERK/TYPIST 

FOLLOW UP 

TYPIST CLERK/PAYROLL 

TECHNICIAN 

CLERK 

TYPIST 

ID 

DC 3-b W 



DIFECTOR 
WATER DEFAPTMENT 

FINANCE 

JOB TITLE 

MGR. FINANCE 

i 1 1 [ 

PUPCHASING/CONTPACTING 

JOB TITLE _____ 

MGR PURCHASING 

CONTRACTING 

MAIN STORES 

AND 
EO',IlPMENT= 

JOB TITLE 

MGR STORE 

ACCOUNTANT 
ADMIN. ASSISTANT 

STOREKEEPER 

BOOKKEPER 
CONTRACT SPECIALIST 

CLERK/TYPIST 

BUDGET ACCOUNTANT CLK CLERK PURCHASING 

RECORDS 

STORE CLERK 

CLERK PAYROLL CLERK/TYPIST EOUIPMENT 

FOREMAN 

CLERK/TYPIST 
MECHANICS 

ELECTRICIAN 

LABORERS 
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NEW F'OJECTS 

NEW PROJECTS 

JOB TITLE LJOB TITLE JB TE _ 

MGR. TRAINING
CHIEF ENGINEER FOR 


NEW PROJECTS
 

ENG. SP'LIST OPER.
 

TREATMENT ENGINEER
 

,, MAINT.,, 

CLERCK/TYPIST

DISTRIBUTION ENGINEER 
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]
TrEA1TMENT
:H I E ErIG:NEEP' 

OB A 
T 

ION SECTION MAINTENANCE LABO'ATOPY 

JO IL oB TITLE JtOB TITLE 

SUP. SCREENING AND MAINTENANCE SUP. CHIEF CHEMIST 

GRIT REMOVAL 

CHIEF ELECTRIC CHEMIST 

SUP. COAGULANT,PREPAR. 
DOSING. 

CHIEF MECHANIC 

SUP. SETTLING ALUMINUM SUL-
PHATE HELPER 

ZONE LABORER 

SUP. FILTERATION 
OFFICE BOY 

SUP. CHOLORINATION BUILDING & GROUNDS 
SUP. 

SUP. PUMPING STAT'N 

GRADEN LABORERS 

SUP. PUMP'G STAT'N 
TELEPHONE OPERATOR 

OPERAT'N I P.STAT'N 
SECURITY 

OPER. II P. STAT'N 
ROAD MAINTENANCE 

LABORERS 
CARPENTER 

INTERIOR PAINTER 

MANSON 

FURNITURE FINISHER 

DC 3-eW 



WATER DIRECTOR 

CHIEF ENGINEER 

RECORDS MAINTENANCE MAINS AND SERVICES BOOSTERS OPERATIONS 

JOB TITLE JOB TITLE JOB TITLE I 

NETWORK ENGINEER CREW CHIEFS 1ST SHIFT SUP 

TECHNICIANS TECHNICIANS 2ND SHIFT SUP. 

DRAFTSMAN LABORERS 3RD SHIFT SUP. 

FOREMEN BOOSTER OPE,. 

VALVE MAINTENANCE ASSIT.B.OPER. 

VEHICLE SUPERVISOR LABORERS 

VEHICLE MECHANIC MAINT.SUP.B.O. 

VEHICLE ELECT. LEAD MECH.M. 

VEHICLE IRON WKR MECH.SUB.FOR 
OPERATOR 

DRIVER 

DRIVER - CARS 

DRIVER - EDIUP. 

__ I_= 

n.: -- f' w 



CUSTOMER SERVICE
 

CHIEF ENGINEER
 

METER INSTALLATION & REPAIR CUSTOMER ACCOUNTS SECTION COLLECTION SECTION 

JOB TITLE JOB TITLE ____ JOB TITLE 

FOREMAN CHIEF CASHIERS 

METER REPAIR METER READER CLERK/TYPIST 

LABORERS CUSTOMER/ACC.CLERK 

CLERK/TYPIST 
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DIRECTOR 

WASTEWATER PLANT 

CUSTOMER FOLLOW-U' LEGAL PERSONNEL FINANCE PURCHAS' G 
SERVICES CONTRACTS_ 

TRAINIG NEW PROJS TREATMENT "ICOLLECTION 

/FACILITY DIVISION DIVISION 

RECORDS 

LAB. OPER. MAINT. SEWER PUM FUMP FORCE M. 
COLLEC. STATION STATION & GRAV. 

OPER. MAINT. SEWAGE M. 

DC 3-a WW 
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WASTWATER DEPARTMEN 

CUSTOMER SERVICE FOLLOW-UP LEGAAL 

JOB TITLE JOB TITLE JOB TITLE 

MGR. CUSTOMER SERVICES MGR. FOLLOW UP MGR.LEGAL SER. 

ADM. ASST. INSPECT.,F.U. ADMIN.ASST. 

CLERCK/TYPIST- TECH. FOLLOW-UP CLERCK/TYPIST 

TECHNICIAN 

CLERCK/TYPIST 

DC 3 -b WW 
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W 
DI ,:70.I 

.A'3,Evj.,7E.; DE -,FTH'EN'T
 

PERSONNEL 

JOB TITLE j [I JOB 

F I NANCE 

TITLE 

PUPCHS ING/CONTPAC-TING 

JOB TITLE _ _ 

MGR. PERSONNEL MGR.FINANCE MGR.PUR./CONT. 

SUP. PERS. ACC. ADMIN. 

CLERK,PERS. RECORDS BOOK KEEPER CONT.SPECIA. 

CLERK/TYPIST 

BUDGET & ACC.CLEPK 

CLERK PAYROLL 

CLERK,PUR.REC. 

CLERK/TYPIST 

CLEF'K/TYPIST SUPPLY CLERK 

DC 3-c %W 



I PAGE OF 0S 

DI E,-TCF 

7WATE JATE, ZEF,; l E. T 

TRAINING NEW PPOJECTS/FACILITY F:E,OPDS 

JOB TITLE JOB TITLE JOB TITLE 

MGR TRAINING MGR. PROJ. RECORDS 

ENG. SPECIALIST OPER. PLANNING ENG. 

ENG. SPECIALIST MAIN. RECORDS ENG/ 

COST ESTIMATRO 

CLERCK/TYPIST ENGNEER I 

ENGINEER II 

DRAFTSMAN 

TECHNICIANS 

DC 3-d W 
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S ATNEATNET DiET.I ,HIEF ENG,5INEEF] 

SANI TAPY ENGINEEFP 

I ADMINIST. ASST I-- SHIFT MANAGER 

JOB TITLE II 

OPERATIONS 

JOB TITLE JOB TITLE 

SUP.,TREATMENT MEC" RETURN W.P. 

SUP.,SLUDGE HANDL. MECH. SLUDGE P. 

SUP.SCREENING & 

GRIT REMOVAL 

SUP. PRIMARY SETT. 

ELECT. RETURN W. 

ELECT.SLUDGE P. 

SUP.CHLORINATION 

ELECT SCRAPER 

TRUCK DRIVER 

SUP. DRYING BEDS 
LABORER 

SUP. AERATION SYSTEM 

DC 3-e WW 
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I
TFEATMErIT DI.:ECTOP 

,:HIEF FCIGNEEP I 

ETJOB TITLE - -

MAI N ENANCE 

JOB JOB TITLE 

TREAT. PLANT M. SUP. WATCHMAN 

FOREMAN, MECHANICAL 

MAINTENANCE 

DRIVER 

TEL. OPERATOR 

FOREMAN ELETRICAL 

MAINTENANCE 

FOREMAN,TREAT.PLANT.M. 

MECHANIC I 

MECHANC II 

ELECTRICIAN I 

ELECTRICIAN II 

LABORER 

OUTMOTIVE EQUIP. MECH. 

GARDENER 

DC 3--f WW 
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TFEATMENT PLANT 

CHIEF ENGINEER
 

LABORATORY 

JOB TITLE _ JOB TITLE JOB TITLE 

CHEMIST
 

ASSISTANT CHEMIST
 

LAB. TECH.
 

LABORER
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ADMIN. ENG 

PUMPING STArIo i NETWOFr. 

CHIEF ENGINEER 
MECH. ENG. 

ELECT. ENG 

JOB TITLE - -

PUMP STATION OPERATION 

[ JOB TITLE JOB TITLE 

SHIFT SUP. 

PUMP MECHANIC 

STATION SCREENING LAB 

PUMP ELECT. 

LABORERS 

DC : h WW 
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PUMPIN'G STATION NETWOFF 

CHIEF ENGI1rJEEP 

PUMP STATION MAINTENANCE 

JOB TITLE JOB TITLE JOB TITLE 

SUP. PUMP STATION M. 

FOREMAN ELECT. M. 

FOREMAN MECH. M. 

ELECT. I PUMP STN. 

ELECT. II PUMP STN. 

MECH. I PUMP STN. 

MECH. I PUMP STN. 

TRUCK DRIVER, 

CLEANING & COLLECT. 

LABORER 

DC 3.-i W 
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FUrMPI G STAT'N f*lETtCF i 

II 

FORCE 

JOB TITLE 

MAINS AND GPAVITY SEWAGE MAINTENANCE 

JOB TITLE j[ 

ISEWEP CONNECTIONS 

JOB TITLE 

SUPERVISOR, PIPELINE 
MAINTENANCE 

SUPERVISOR, SEWER 
CLEANING 

SUPERVISOR 
SEWER CONNECT'N 

FOREMAN, MAINS AND 
SEWER MAINTEMANCE 

FOREMAN, SEWER 
CLEANING 

SUP.HOUSE BLDG 
CONNECTIONS 

SUPERVISOR, SEWER 
REPAIR 

BUCKET MACHINE 
OPERATOR 

BACKHOE OPER., 
NEW CONNECTIONS 

MASON JET CAR BACKHOE OPER. 

PIPEFITTER OPERATOR 
REPAIR 

PLUMBER BACKHOE OPERATOR 

LABORER 

CLAMB SHELL 
REPAIR 

LABORER LABORER 

DC 3-j WW 



CENTRAL DEPARTMENT FOR TRAINING
 
DATA COLLECTION PROCEDURE
 

PROCEDURE NAME: Collecting Data at aWater or Wastewater Plant -

Training Priority & Specific Training Needs 

REVISION NUMBER: 001 DATE: 6/89 

PURPOSE: To Identify which occupations Inaparticular Water or 
Wastewater Plant are Inneed of short term training and which require 

sustained long term training. To identify the specific training needs of each 

occupation by Plant. 

INSTRUCTION: I Isted below are the steps to be followed to collect data 

on training priorities and specific training needs by occupation. 

Step i. Follow the general steps provided InCDT Procedure-Collecting 

Data at the Governorate and Clt ' Level. 

Step 2. This form Is acomplex and time consuming, however It is probably 

the most Important one In the assessment package. Adetailed 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 operational 

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. If amanager believes that all of the employees in aparticular 

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. A critically 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 modifications are required to correct It. First, It assumes that 

ahigh degree of standardization In psltlon description duties and 

qualifications exists throughout the sector. The WWISP teams determined 

that thlq is not the case, and therefore, training needs for each position will 

dif fer 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 aa 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. Apoint 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 REOUIRLENTS - WATER PLANTS
 
YEAR:
 
DATE:
DEPT.: GENERAL 

INTERVIEW TEAM
 

PLANT : ---------
DIV. : 


SEC. : 

LOCATION : ----------

INTERVIEWEE:
 

NUMBER PRIORITY FOR TRAIN'G TYPE OF TRAIN'G D
 

JOB TITLE REQUEST--DESCRIPTION 
 OP TRAIN'G
 
OJT REQUIRED
6 1 18 24 FORMAL 


TRAIN'G 

ING 0 
 iG
 

DJRECTOR
 

ADMINISTRATIVE ASSISTANT
 

CLERIC/TYPIST
 

2- DC 4-a W 
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TRAINING REOUIFEMENTS - WATER PLANTS 
YEAR: -

PLANT : DEPT.:FCLLOW - UP DATE: --------------------------

LOCATION : -- INTERVIEW TEAM :---------------
INTERVIEWEE: 

PRIORITY TRAINING TY-E OF TRN'G[ 

0 612 18 24 FORMAL D JT 

MANAGER FOLLOW UP 

INSPECTOR 

COLLECTING DATA FOR FOLLOW UP 

TECHNICIANS 

CLERK 

TYPIST 

I)C 4-b W 



PAGE 03 OF 16 

TRAINING REQUIPEMENTS - WATER PLANTS
 
YEAP:
 

DATE: --------------------------
DEPT.:LEGAL AFFAIRS
PLANT INTERVIEWEE:
 
LOCATION : 


TYPE OF TPN'G
 

DESCRIPTION OF TRAINING REQUIRED
 
PRIORITY TRAINING 


JOB TITLE 

0 6 12 18 24 FORMAL OJT
 

MANAGER FOR THE LEGAL AFFIARS
 

ADMINISTRATIVE ASSISTANAT
 

CLERK/TYPIST
 

DC 4-c W 



PLANT 

LOCATION 

: 

: 

TRAINING REQUIREMENTS - WATER PLANTS 

DEPT. :PEF{SONNEL AFFAIPS 

YEAR: -- - - - - - -

DATE:- --------------------------

INTEFVIEW TEAM :--------------

INTERVIEWEE:-------------------

JOB TITLE0___2FM 

priority trainingi type of trn'g 

_ IJT DSCRIPTION OF TRAININGH REQUIRED 

MANAGER - PERSONNEL
 

CLERK 

CLERK/TYP IST 

CLERK PAYFOLL
 

DC 4-d W
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WATEP PLANTSTPA!NING PECUIFEMENTS -
YEAR:
 

DATE: ----------------
DEPT.:FINANTC IAL AFFAIPS 
PLANT INTERVIEW TEAM . -LAN 
LOCATION : .-.----------.... INTERVIEWEE: -----------------­

priority trainiln type of trnOg 

()E 6 12 181 24 FORMAL OJT ISCRIPTION OF TRAINING REQUIRED 
JOB TITLE 


MANAGER FINANCE
 

ACCOUNTANT
 

BOOKEEPER
 

BUDGET ACCOUNTANT
 

CLERK
 

CLERK/TYPIST
 

4DC -e W 



PLANT : 
LOCATION : 


JOB TITLE 


MANAGER PURCHASING/CONTRACTING
 

ADMINISTRATION ASSISTANT
 

CONTRACTING SPECIALIST
 

CLERK PURCHASING
 

CLERK/TYPIST
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TRAINING REQUIREMENTS - WATER PLANTS
 
YEAR: -- - - - - - -


DEPT. :CONTRACTING AND PROCUREMENT DATE: .... 
INTERVIEW TEAM :---------------
INTERVIEWEE:------------------­

priority training type of trn'g 
1- 1_ 2 FORMA DSCRIPTION OF TRAINING REQUIRED 

0 16 i 12 lS 24 FORMAL OJT ___________________ 

DC 4-f W 



FLANT 

T:0r 

MANAGEF 

-

-

STOPE 

-

JOB TITLE 

PAGE 67 OF 1S 

TFAIIXrj FEC'JIFEtEIITC - WATEF FL.'rJT3 
YEAP: -

DECT. :MAIrJ wAFEHVU15E DATE:---------------------------
EUI,-ENT FOF THE FLAtJT. Ir:TEP'.'IL TEAM : -

I EL.EE: ---- - - - - - -

priori..ty tr......ng type of trnlaii 

Ip16 t 12a I -J DSCRIPTION OF TRAINING 

V 6 1~ l~j 4F-OrMA.[ J 

F'EOUIFED 

STOREKEEPER 

CLERK/TYPIST 

STORE CLERK 

EQUIPMENT FOREMAN 

MECHANICS 

ELECTIRCIAN 

LABOPERS 

DC 4-g W 
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TRAINING REOUIREMENTS - WATER PLANTS
 YEAR: ---------------


DATE: -------------------------­DEPT.:NEW PFOJECTS
PLANT : 

TEAM
 

INTERVIEW
LOCATION . INTERVIEWEE: ------------------

DESCRIPTION OF TRAINING REOUIRED
 riority trainingJ type of 
JOB TITLE 

. 

0 6 12 18 24 FORMAL OJT
 

1 
CHIEF ENGINEER FOR NEW PROJECTS
 

TREATMENT ENGINEER
 

DISTRIBUTION ENGINEER
 

DC 4-h W 
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TRAINING FEOUIFEMEHTS - WATER PLANTS
 
YEAP:
 

PLANT DEPT.:WATEF FUPIFICATION AND DATE: 

LOCATION : TPEATMENT INTEPVIEW TEAM : 

SEC. :WATER PUPIFICATION-OPEPATION INTERVIEWEE: 

JOB TITLEI 

SUPERVISOR, SCREENING AND GRIT REMOVAL 

priority 
0 IS 12_ _1 

type o 
241FORMAL OJT 

DESCRIPTION OF TRAINING REOUIRED 

SUPERVISOR, COAGULANT, PREPARATION DOSING 

SUPERVISOR, SETTLING 

SUPERVISOR FILTRATION 

SUPERVISOR CHOLORINATION 

SUPERVISOR PUMPING STATION 

OPERATION I PUMPING STATION 

OPERATION II PUMPING STATION 

LABORERS
 

D4i 

DC 4-i W 
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TRAINING REOUIPEMENTS - WATER PLANTS 
YEAR:- ---------------

PLANT ----------------. DEPT. :WATEP TREATMENT DATE: 

LOCATION - SEC. :MAINTENANCE INTERVIEW TEAM : 

IiTEPVIEWEE:------------------­

1pricrity trainiing type of trn'gl 
JOB TITLE priority - _ t _____ DESCRIPTION OF TRAINING REQUIRED 

MAINTENANCE SUPERVISOR
 

CHIEF ELECT. -


CHIEF MECHANIC
 

BUILDINGS AND GROUNDS SUPERVISOR
 

GARDEN LABORERS
 

TELEPHONIST
 

MANSON
 

INTERIA PAINTER
 

FURNITURE FINISHER
 

SECURITY
 

FOA0 MAINTENANCE
 

CARPENTER 

DC 4-j W 



PAGE 11 OF 18 

TRAINING PEOUIPEMENTS - WATER PLANTS
 

YEAR:----------------
PLANT : DEPT.:WATER PURIFICATION AND DATE:---------------------------
LOCATION : TREATMENT INTERVIEW TEAM : 

SEC. :LABORATORY INTERVIEWEE:------------------­

priority training~ type of trn'gj 

JOB TITLE i training DESCRIPTION OF TRAINING REQUIRED 

_ 16 W2 le 24 FORMAL OJT 

CHIEF CHEMIST
 

CHEMIST
 

ALUMINUM SULPHATE HELPER
 

LAB BOY
 

DC 4-k I 
DC 4-k W 
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TRAINING REQUIREMENTS - WATEF PLANTS 
YEAR: -- - - - - - -

PLANT : 
LOCATION : 

DEPT.:WATER DISTRIBUTION NETWORv1S 

DIVISION: WATER DISTRIBUTION 

SEC. : RECORDS 

DATE:---

INTERVIEW TEAM : 
INTERVIEWEE: 

JOB TITLE 

priority training type of 

0 6 12 181 24 FORMAL 

trn'a 

OJT DESC:-IPTION OF TRAINING REQUIRED 

WATER NETWORKS ENGINEER
 

TECHNICIANS
 

TECHNICIAN /CONNECTIONS
 

DRAFTSMAN
 

CLERK/BOOKEEPING
 

DC 4-1 W 
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TRAINING REQUIREMENTS - WATER PLANTS 
YEAR: -- - - - - - -

PLANT : 

LOCATION : 

DEPT.:WATER DISTRIBUTION NETWORKS 

DIV. :WATER DISTRIBUTION 

SECT.:MAINTENANCE 

DATE:--

INTERVIEW TEAM 
INTEPVIEWEE: 

: 

JOB TITLE .. 

priority trainingi type of trn'g 

0 6 12 824FORMAL OJT 
DESCRIPTION OF TRAINING REQUIRED 

CREW CHIEF 

TECHNICIANS 

ZONE LABORERS 

LABORERS 

FOREMAN ( NETWORK ) 

VALVE MAINTENANCE 

VEHICLES SUPERVISOR 

VEHICLES MECH 

VEHICLES ELECT 

IRON WORKER 

DRIVERS 

DC 4-rnW 
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rFAININ6 zECUIFENEJTS - wAIEi Lt-AriaS 
eEAP: 

' -


F LANT DE Fr. WATE 5 DI7T _-nUTCN ETL,Crf 5 DATE: 

L:ATICrl - D-'.-.----CC-TE- ItNTE V IEJ TEAM 

JOB TITLE 

NUMSER 

FEOUE T-! 

ING 

TFAIN'IN 

FPIOPIT 

-

0 6 

0FO' 

12 

TFAIrN',G 

16 l "4 

TYFE OF 

F1F2AL 

TFAIN',! 

OJT 

DESCPIPTION OF TP..IN',. 

FECUIPED 

FIRST SHIFT SUPERVISOR 

SECOND 

THIRD ,, , 

BOOSTER OPERATION 

ASSIST BOOSTER OPERATION 

LABORERS 

MAINTENANCE SUPERVISOR BOOSTER OPER. 

LEAD MECH. MAINTENANCE 

MECH SUBST. FOR OPERATOR
 

DRIVERj
 

DC 4-n W 
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TRAINING PEQUIREMENTS - WATER PLANTS 
YEAR: 

FLANT - DEPT.: CUSTOMER SERVICES DATE: 

LOCATION : DIV. : METER INSTALLATION AND REPAIR INTERVIEW TEAM 

SEC. : INTERVIEWEE: 

NUMBER PRIORITY FOR TRAIN'G TYPE OF TRAIN'G 

JOB TITLE RE-UEST- DESCRIPTION OF TRAIN'G 

ING 0 6 12 16 24 FORMAL REQUIRED 

TRAIN'G 

METER REPAIR 

FOREMAN 

LABORER 

DC 4-o W 
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- WATER PLANTS
 
YEAR:
 

DATE:
 

TRAINING REOUIF:EMENTS 


DEPT.: CUSTOMEP SEPVICES 

PLANT - INTEPVIEW TEAM
 

DIV. CUSTOMEF ACCOUNTS 

LOCATION : INTEFVIEWEE:
 

SEC. : 

TYPL OF TRAIN'G
NUMBE PRIORITY FOR TRATN'G 

JOB TITLE REQUEST-
ING 0 6 12 

T 
24 

r TIN 

FORMAL OJT 

DESCRIPTION OF TRAIN'G 

REQUIRED 

TRAIN'G 

CHIEF CUSTOMER SERVICES
 

METER READER
 

CUSTOMER ACCOUNTS CLERK
 

DC 4-p W 
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TRAINING REQUIREMENTS - WATER PLANTS 
YEAR: 

PLANT -

LOCATION : 

DEPT.: 

DIV. : 

SEC. : 

CUSTOMER SEFVICES 

COLLECTION 

DATE: 

INTERVIEW TEAM 

INTERVIEWEE: 

JOB TITLE 

NUMBER [PRIORITY FOR TRAIN'G 
REQUEST- -

ING 0 6 12 18 24 

TYPE OF TRAIN'G 

FORMAL OJT 

DESCRIPTION OF TRAIN'G 

REQUIRED 

TRAIN'G 

CASHIERS 

CLERK/TYPIST 

DC 4-q W 
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- WATER PLANTS
 
YEAR:


TRAINING REQUIREMENTS 


DATE:

DEPT.: TRAINING 

PLANT INTERVIEW TEAM 
DIV. : 


LOCATION : 
 INTERVIEWEE:

SEC. : OPERATION 


DESCRIPTION OF TRAIN'G
TYPE OF TRAIN'G DSRPINO
I-I=J ____'NUMBER PRIORITY FOR TRAIN'G ____ 
JOB TITLE IIREQUEST- RI'
 

REQUIRED

6 18 FORMAL OJT


ING 
 I________________
TRAIN' G -

MANAGER TRAINING
 

ENG. SPECIALIST OPERATION
 

ENG. MAINTENANCE SPECIALIST
 

CLERK/TYPIST
 

DRAFTSMAN
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TRAINIfNG FECUIFEMETS - LASTE WATER FL.WNT'l 
YEAF : 

rL.,T - -- DEFT.: DIFECTCF DATE:
 

L-C--T- O- - - . DIV . rITE':'EW TEAM :
 
SEC-. : ";TA-.',IE.E-: 

NUMBER PPIORITY FORTRAIN'G TYFE OF TFAIN' G 

JOB TITLE PECUEST-I DESCPIPTION OF TPAIN'G 
ING 6 13 24 FOFMAL OJT FEQU IF ED]1:


TPAIN'G j 

DIRECTOR
 

ADMINIST. ASSISTANT.
 

CLERK/TYPIST
 

DC 4-a WW 



PAGE 02 OF 13 

TFAENmN TWULE:'EAT - WASTE WA7E? PL.Ar~ 

: CUST1EP SEFVICE3 DATE:
PLANT -EPT. 

INTERVIEW TEAMDIV.LOCATION : -
INTEPVIE-EE:SEC. 

FPIOFITY FOR TFAIN'G TYPE OF TPAIN'GSNUrBEFP 
1 1 - DESCRIPTION OF TFAIN'GJOB TITLE 	 FE2ST- OJT P:EOUIF:ED 

TRAIN 1ING, 6 1 2 is 24 FORMAL 

MANAGER CUST]MER SERVICES 	(CONNECT'NS)
 

ADMIN. ASSIST.
 

CLERK/TYPIST
 

DC 4-b WW 



PA;,-'E F 13 

TFAININ6 FEJUIEME1T3 - WASTE WATE: FLANTS 
YEAF: 

DEPT.: FOLLOW-UP DATE: 

LOCATION : 
PLANT -- -

DIV. INTEPVIEW TEAM
 

SEC. INTEPVIEWEE:
 

NUMBER PRIORITY FOR TPAIN'G TYPE OF TRAIN'G 
JOB TITLE REQUEST- DESCRIPTION OF TRAIN'G
 

ING 0.2 18 24 FORMAL OT REQUIPED
 

TRAIN'IG
 

MANAGER FOLLOW-UP
 

INSPECTOR, FOLLOW UP
 

TECHNICIAN, FOLLOW-UP
 

TECHNICIANS
 

CLERK/TYPIST
 

DC 4-c WW 

'; 



PAGE ,4 OF 13 

TFAINIflG ;:E--UEEMEJT3 - WATE WAfEZ FLr-P1T 
YEAP:
 

DEPT.: LEGAL AFFAIRS DATE: 

LOCATION : 
PLANT 

DIV. : INTERVIEW TEAM
 

SEC. : INTEPVIEWEE:
 

NUMB RITY FOR TRAIN'G TYPE OF TRAIN'G
 
JOB TITLE PRIORIT FO T - DESCRIPTION OF TRAIN'G 

IiN 1-- 18 24 FORMAL OJT REQUIRED 
TRAIN'Gi 1 

MANAGER, LEGAL AFFAIRS
 

ADMIN. ASSISTANT
 

CLERK/TYPIST
 

DC 4-d WW 
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TFAININI' FECUIFEMENTS - WASTE WATER FLANTS 
¥EAP: 

PLANT DEPT.: PERSONNEL AFFA[F:S DATE: 

LOCATION : DIV. INTERVIEW TEAM 

SEC. : I NTEFV I EWEE: 

JOB TITLE 

NUMIBER 1 PRIORITY 

REQUEST- P 
IN 0 6 

FOR 

FOP 
12 

TRA 

18 24 

TYPE OF TRAIN'G 

FORMAL { OJT DESCRIPTION OF TRAIN'G 

REQUIRED 

MANAGER, PERSONNEL 

CLERK, PERSONNEL 

CLERK, PAYROLL 

CLERK/TYP IST 

DC 4-e WW 



PLANT -


LOCATION : 


JOB TITLE 


MANAGER, FINANCE
 

ACCOUNTANT
 

BOOKEEPER
 

BUDGET AND iCCOUNTING CLERK
 

CLERK PAYROLL
 

CLERK/TYPIST
 

PAGE 06 OF 18
 

TRAINING REOUIFEMENTS - WASTE WATER PLANTS 

YEAR:
 

DEPT.: FINANCE DATE:
 

DIV. : INTERVIEW TEAM
 

SEC. : INTERVIEWEE:
 

NUMBER PRIORITY FOR TRAIN'G I TYPE OF TRAI N'G 

REOUEST- DESCRIPTION UF TRAIN'G 

ING 0 6 12 18 24 TFORMAL REQUIRED 

TRAIN'G 

DC 4-f W 



PLANT -
LOCATION : ----------------

JOB TITLE 


MANAGER, CONTRACTING AND PURCHASING
 

ADMIN. ASST
 

CONTRACTING SPECIALIST
 

CLERK, PURCHASING RECORDS
 

CLERK/TYPIST
 

NUMBER PRIORITY FOR TRAIN'G TYPE OF TRAIN'G 

REQUEST- DESCRIPTION OF TRAIN'G 

ING 0 6 12 18 24 FORMAL1 1  OJT REQUIRED 

TRAIN'G 

TRAINING FEOUIREMENTS - WASTE WATER PLANTS 

DEPT.: CONTRACTING AND PURCHASING 


DIV. : 

SEC. : 


PAGE 07 OF 18
 

YEAR:
 

DATE:
 

INTERVIEW TEAM
 

INTERVIEWEE:
 

D 4-g WW 
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TRAINING FEOUIPE'ENTS - WASTE WATER PLANTS 

YEAR:
 
PLANT - DEPT.: TRAINING DATE:
 

LOCATION : 	 DIV. : INTERVIEW TEAM 
SEC. : INTEPVIEWEE: 

NUMBER PRIORITY FOR TRAIN'G TYPE OF TRAIN'G 

JOB TITLE REQUEST- L T OF TRA____ DESCRIPTION OF TRAIN'G IF 

ING 0 6 12 is 24 FORMAL OJT REQUIRED
 

TRAIN'S
 

MANAGER TRAINING
 

TRAINING SPECIALIST, OPERATIONS
 

TRAINING SPECIALIST, MAINTENANCE
 

CLERK/TYPIST
 

DRAFTSMAN
 

DC 4-b WW 



PAGE C F 13 

' 
rr-iAlrilo 'EDUrFE:!ENT - WASTE 61A]E.: FL.ANTS 

YEAF: 

PLANT -- -	 DEPT.: NEW PROJECTS DATE: 

LOCATION : 	 DIV. : FACILITY RECORDS INTERVIEW TEAM 

SEC. : INTERVIEWEE: 

NUMBER PRIORITY FOPR TRAIN'G TYPE OF TRAIN'G
 

JOB TITLE REQUEST- DESCRIPTION OF TRAIN'G
 

ING1 24 FORMAL OJT EUIRED
 
TRA IN'G: 

MANAGER, PROJECT RECORDS
 

PLANNING ENGINEER
 

DC 4-i WW 



TRAINING REOUIREMENTS - WASTE WATER PLANTS 
YEAR: 

PLANT -
LOCATION : 

DEPT.: TREATMENT 
DIV. : 
SEC. : OPERATIONS 

DATE: 
INTERVIEW TEAM 
INTERVIEWEE: 

JOB TITLE 

SUPERVISOR, TREATMENT PLANT 

NUMBER
R'EOUEST-I 

ING 
AIN'GI 

PRIORITY FOR TRAIN'G 

0 6 12 18 24 

TYPE OF TRAIN'G 
___ ___ 

FORMAL OJT 

DESCRIPTION OF TRAIN'G 

REQUIRED 

SUPERVISOR, SCREENING AND GRIT REMOVAL 

SUPERVISOR, PRIMARY SETTLING 

SUPERVISOR AERATION SYSTEMS 

SUPERVISOR, DRYING BEDS 

LABORER OF DRYING BEDS 

SUPERVISOR CHLORINATION 

MECHANIC FOR TREATED WATER 

MECHANIC FOR SLUDGE PUMPS 

ELECT. RETURNBACK WATER I 

DC 4-j WW 
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TFAININ-i FEf-UIFE!lEpT3 - WASTE WATEF PLANTS 

YEAP: 

FLANT -

LCATO : -

JOB TITLE 


SUPERVISOR, PLANT MAINTENANCE &
 

TRANSPORT
 

FOREMAN MECHANICAL MAINTENANCE
 

FOREMAN ELECT. MAINTENANCE
 

MECHANIC I, MAINTENANCE
 

MECHANIC II, MAINTENANCE
 

ELECT. I
 

ELECT II
 

MECHANIC, AUTOMOTIVE EQUIP. MECHANIC
 

GARDENER
 

DEPT.: TFEATMENT PFOCESSE3 DATE:
 

DI'.'. INJTEF'JIE'4 TEAM
 

SEC. MAINTElANCE INTEFVIEW.EE:
 

NUMBEP PPIOPITY FOP TFA:N'G TYPE OF TRAIN'G 

EDUEST- DESCRIPTION OF TPAIN'G 

INz 

TRAIN' 

01 6 1 18 FFMAL[ OJT REQUIPED 

WATCHMAN
 

DC 4-k WW 

http:INTEFVIEW.EE


PA6E 12 OF 1 
r,;;IIIrIr; ECU E?EFIT- AST7E .ATIEZ 4--14173 

L,-AT:C - - DI'... IITE*VIEW TEAM 
SE,:. CFEFArIGNS IINTEFV IEWEE 

NUMBEP PPIOPITY FOP TPAIN''! TPE OF TPAIN', 

JOB TITLE PEOUEST-

I"'J 
TPA IN'' 

0 

-_ 

6 IZ 18 24 FEjj 

-

OJT 1 DESCRIPTION OF TPAIN'G 

REOUIPED 

ELECT. SLUDGE PUMPS 

ELECT. OPERATOR OF SCRAPER 

DRIVER 

DC 4-1 WW 



PAGE IC OF 18 
TAr C, *l.- IE. TEEI - WA'3TE ;.4,477 'LANTI 

, EAF: 

FLANT . DEPT.: TFEATMErIT GFEFATICiNS DATE: 

LOCATION - DIV. MAINTENANE INTEPVIEW TEAM 
SEC. : INTEPVIEWEE: 

NUMBEP PPIOFITY FOP T AIN'I. TYPE OF TPAIN'' 

JOB TITLE PECUEST- DESCPIPTION OF TRAIN'G 
ING " 6 12 18 24 FOMAL1 JT FEOUIRED 

TPAIN'G 

TELEPHONE OPERATOR 

DRIVER 

LABORER 

DC 4--a WW 



PAGE :4 -F 1S 

TRAIJING FE:UIFEt-ENT3 - WASTE ATEF PLANTS 
YEAP: 

PLANT - DEPT.: TFEATMENT DATE: 
LOCATION : DIV. : LABOPATORY IrNTEPVIEW TEAM 

SEC. INTEPV IEWEE: 

NUMBER PRIORITY FOR TPAIN'Gd TYPE OF TPAIN'G 

JOB TITLE PEDUEST -

ING 
TRAIN"!G 

-= 

[ 6 12 18124 
11 
FORMAL OJT 

DESCRIPTION OF TRAIN'G 
FEOUIPED 

CHIEF CHEMIST 

ASSIST CHEMIST 

LAB TECHNICIAN 

LAB JANITOR 

LABORER 

DC 4-n WW 



FA.!E, 77 I3 
TFAIrI,6 ;-ECUIF-E:CEiT3 - TA@T:ZATE;Lr-LT:3 

VEAP: 
PLANT - DEPT.: PUMPING STArI ON DATE: 

LOCATION : DIV. : OFEFATION INTEPVIEW TEAM 
SE,. I NTERV I EWEE: 

NUMBEP PRIORITY FOR TRAIN'" TYPE OF TRAIN'G 

JOB TITLE PEDUEST-- _ DESCRIPTION OF TPAIN'G 

ING 
TRAIN' G } 

* 6 I-. 18 24 FORMAL OJT REOUIPED 

SHIFT SUPERVISOR 

PUMP STATION, MECHANIC 

PUMP STATION, ELECTRICIAN 

LABORER 

DC 4-o WW 



PAGE It OF 18 
TFA !NIN6,r ECUI EMEI T3 - WASTE WATEP FLANTS 

EAP: 
FLANjT - -,- -TAT T. F- IN DATE: 
LCCATION - DIV. : INTEFVIEW TEAM 

SEC:. MAINTEiANCE INTEFYIEWEE: 

NUMSER I I PIIOITY FOP TPAIN'G TYFE OF TPAII'G 

JOB TITLE FECUEST,- DESCRIPTION OF TRAIN'G 

ING 0 6 12 .8 -4 OJT REQUIRED 
TPAIN' 

SUPERVISOR, PUMPING STATION MAINTENANCE
 

FOREMAN, ELECT. MAINTENANCE
 

FOREMAN, MECH. MAINTENANCE
 

ELECT. I , PUMP STATION
 

ELECT. II, PUMP STATION
 

MECHNIC I, PUMP STATION
 

MECHANIC II, PUMP STATION
 

TRUCK DRIVER, CLEANING & COLLECTION
 

LABORER
 

DC4-pW 



FA6E 17 OF I
 

TPAIN!INl PEU:FE;EN 3T- - WASTE . L.Ar-LNT: 
eEAP: 

DEPT.: 	 FU.P 5TATi3N DATE:PLANT 
INTEFVIEW 	TEAM
DIV. : 

SEC. : 	 FOFCE MAINS AND GFAVITY INTEFVIEWEE: 
SEWAuE MAINTENANCE 

LOCAT:ON -

FOP TRAIN' TYPE OF TRAIN'.!NUMBER P I OITY 
DESCRIPTION OF TRAIN'
 

ING 0 6 12 is FORMAL OJT REOU IRED 
TPAIN' 

JOB TITLE 	 PEOUEST-


FG
 

SUPERVISOR, PIPSLINE MAINTENANCE
 

SUPERVISOR, SEWER REPAIR
 

FOREMAN, MAINS AND SEWE MAINTENANCE
 

MANSON
 

PIPEFITTER
 

WELDER
 

LABORER
 

SUPERVISOR, SEWER CLEANING
 

DC 4-q WW 



FAGE I OF IS 
" 

T,AINIP6 2:ECUIrFEi'ErT-3 - WArTE ,ATE" FLANT 
,EAF : 

PLANT --------------------. 

LOCATION : ---

DEFT.: 

DIV. 
SEC. SEWER CONNECTICNS 

I RE: 

iriTEFVIEW TEAM 
INTEFYIEWEE: 

JOB TITLEJBTTEING 

NUMBER 

FELUEST-r 

TRAIN'G 

FPIOPITY FOR 

0 6 IZ 

TPAIN',3 

IS 24 

TYFE OF TPAIN'G 

FORMAL OJT 

, T 

DESCRIPTION OF TPAIN'GR:EQUIRED 

SUPERVISOR SEWER CONNECTIONS 

SUPERVISOR, HOUSE BUILDING CONNECTIONS 

BACKHOE OPERATOR, 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 determite 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 accurately 

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

Step I. Follow 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 uroups 

instead of specific occupations. Samples are attached. 

Step 3. Explain that this Is a ten year projection. The first 5 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 Inmanning 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 

received figures directly from within NOPWASD for the purposes of 

mripower projections linked to construction completions. 

The data provided by plant managers usually reflected acombination 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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DATE:
10-YEAR MANPOWER PkOJECTI:3N 

INTEVIEWEE:
TYPE:WATER
PLANT: 


LOCATION: 
 INTEFVIEW TEAM:--------------------

NUMBER PEOUIRED BY YEAR 

JOB GROUP 
1990 1991 1992 1993 1994 1995 

2000 
REMARKS(NEW PROJ.S,PLANTS,EXPANS.) 

TOP MANAGEMENT 

ENGINEER 

CHEMIST 

SUPT/INSPECTOR 

TECHNICIAN 

DRAFTSMAN 

WATER PUMP OPERATOR 

ACCOUNTANT 

PERSONNEL AND TRAINING OFFICER 

ADMINSTRATION OFFICER 

SUPPLIES OFFICER/ STOREMAN 

LEGAL OFFICER 

ECONOMIST 

CLERCK 

LABORER5 

TOTAL 

DC 5-a W 



10-YEAR MANPOWER PROJECTION DATE:
 
INTERVIEWEE:
TYPE:WATER
PLANT: 


LOCATION: 
 INTERVIEW TEAM:--------------------


JOB GROUP 1990 

NUMBER REQUIRED BY YEAR 

1991 1992 1993 1994 1995 
_000 

REMARKS(NEW PROJ.S,PLANTS,EXPANS.) 

SENIOR SUPERVISOR 

SUPERVISOR/FOLLOW-UP 

MECHANIC I & II 

ELECTRICIANS I & II 

TOTAL
 

DC 5- bW 



I i-iT7 

' ._____,______,__ 1 


_ _ _ _ _ _ _ _ _i i _ _ ,_ _ _ _ 

DC 5-a WW 



10 YEAR MANPUW.Hfrjt'
 
PLANT: DATE: -

LOCATION: TYPE:WASTEWATER INTEVIEWEE:------------------------
INTERVIEWER:------------------------

NUMBER REQUIRED BY YEAR REMAPS 

JOB GROUP 
1995 

( NEW PPOJECTS, PLANTS, 
EXPANSIONS, ... ETC. 

1990 1991 1992 1993 1994 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 & TI) 

ELECTRICIAN (I & II) 

HEAVY EQUIPMENT OPERATOR 

CRAFTSMAN( WELDER/PLUMBER,FITER,ETC.) 

CLERICAL 

TECH. ( DRAFTSMEN, SURVEYOR ) 

WATCHMAN 

LABORER 

TOTALS 

DC 5-aWW 



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 sfeps provided In CDT Procedure-Collecting 

Data at the Governorate ,rd C.ity Level. 

Step 2. No special instructions required. Samples are attached. 

COMMENTS: This form Is very simple a;id straight forward. Managers 

tended to respond with what was required by governmental education 

standards and avoided identifying specific s:ills to be developed during pre­

employment training at the secondary !lovel 'or technicians and the at 

university level for engineers, administrators and managers. 

3-25
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MINIMUM SKILL LEVELS FOR JOB ENTRY
 

PLANT: --------------- INTERVIEWEE: DATE:----------

LOCATICN: INTERVIEW TEAM:----------

JOB CATEGORY ARABIC EDUC. EXPERIENCE CEPTIFICAT'N VEH.OPER. VOC. TP'NG PEMARKS 

LITERACY LEVEL & LI'ENSING LICENSE POST SEC. 

ENGINEER 

CHEMIST 

LEGAL 

ACCOUNTANT 

STOREKEEPER 

TECHNICIAN 

MECHANIC 

ELECTRICIAN 

CRAFTSMAN 

DRIVER 

CLERK 

WATCHMAN
 

LABORER 
 I 
i"C 6 W/WW 



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 or 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 !',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 personnel practices assessment which would 

3-26
 



allow -,dequate time for full discussion of each major Issue should be 

Initlateo Inthe future.
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PERSONNEL PRACTICES QUESTIONNAIRE 

MANAGEMENT
 

OPERATIONS AND MAINTENANCE
 

PRODUCTIVITY
 

TRAINING 

CAREER DEVELOPMENT 

I-NAGER/SUPERVISOR DEVELOPMENT 

RECRUITMENT 

SHORTAGES 

SURPLUS 

PERFORMANCE STANDARDS AND EVALUATION
 

PROMOTION
 

SALARY AND PAY GRADES 

BENEFITS
 

INCENTIVES AND BONUSES 

DISCIPLINE AND TERMINATION 

DC 7-a. W/WW 
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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. 0 & 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.
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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. 	 FINDING QUALIFIED PEOPLE IN TIME FOR THEM TO LEARN THEIR JOBS
 
AS REPLACEMENT BEFORE WORKERS RETIRE ?
 

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

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

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

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

H. SHORTAGES
 

PROBLEM
 

1. 	 OVERCOMING SHORTAGES IN MANAGEMENT AND SKILLED TECHNICIANS,
 
AND CRAFTSMEN.
 

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

3. 	 ASSIGNING PEOPLE TO THE DISTRIBUTION SYSTEMS AND OTHER
 
UNDEVISABLE JOBS.
 

I. SURPLUS
 

PROBLEM
 

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

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

3. 	 HAVING TOO MANY PEOPLE FOR PLANT 0 & M ?
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J. PERFORMANCE STANDARDS AND EVALUATIONS
 

PROBLEM
 

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

2. 	 SETTING PERFORMANCE STANDARDS FOR GROUP AND INDIVIDUAL JOBS
 

3. 	 USING PERFORMANCE REVIEWS TO DETERMINE TRAINING NEEDS
 

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

K. PROMOTION
 

PROBLEM
 

1. 	 PROMOTING PEOPI E BASED ON PERFORMANCE VS. OTHER FACTORS SUCH
 
AS SENIORITY, i-ND CURRENT POSITION.
 

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

L. SALARY AND PAY GRADES
 

PROBLEMS
 

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

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

3. 	 USING THE PRESENT PAY SCALES AND GRADE STRUCTURES ? 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.
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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. 

4. 	 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
 
TERMINATION OF AN EMPLOYEE ? REPEATED OFFENDERS
 

2. 	 PUNISHING EMPLOYEES WHO DO THINGS AGAINST THE LAW
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-------------------------------------------------------------------
-------------------------------------------------------------------
-------------------------------------------------------------------
-------------------------------------------------------------------
-------------------------------------------------------------------

-----------------------------------------------------------------
-------------------------------------------------------------------
-------------------------------------------------------------------
-------------------------------------------------------------------
-------------------------------------------------------------------
-------------------------------------------------------------------

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
 
PROBLEM STATEMENT
 
WHY IS THIS A HIGHLY CRITICAL PROBLEM ? WHAT DIFFICULTIES IS IT
 
CAUSING ? ( DESCRIBE BRIEFLY )
 

WHAT WOULD BE YOUR RECOMMENDED SOLUTION(S) TO THIS PROBLEM ?
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CENTRAL DEPARTMENT FOR TRAINING
 

DATA COLLECTION PROCEDURE
 

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

Work foi Le Skills Survey: Electrician, Mechanic, 

Chemist Tests 

REVISION NUMBER: 	 001 DATE: 6/89 

PURPOSE: To objectively measure the current skill levels and deficiencies 

of tilree critical professional/technical job specialties: 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 volunteers to be tested. Exams are 

attached.
 

Step 3. Collect exams for grading at the Cairo off Ice. 
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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. 
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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. 

* 	Four questions (*2, 5, 6, 7) are written at the Mechanic level or 

lowest difficulty level. Mechanics score 1001 if they answer these 

q'estions correctly. 

* 	 Two questions (11, 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. 

* 	 The remaining four questions are written at the Engineer level. 

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

Engineers 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 

dirrerent difficulty levels. 

9 	 Four questions (11,2, 5, 6, ) are written at the level or lowest 

difficulty level. Electricians score 100% If they answer these 

questions correctly. 

9 	 Two questions (14, 10) are written at the Qualified Electrical 

Technician level. Qualif led Mechanical Technicians score 1000% If 

they correctly answer these 2 questions plus the questions at the 

Mechanic level. 

9 	The remaining four questions are written at the Engineer level. 

Questions 7 and 9 are theoretical and 3 and 9 are practical. 

Engineers must answer all ten questions correctly to score 100%. 



: idi..,JI 

YTLSJ j~jL d aL. .Jl iILI -

S ~UJI~dJI .,Ja..~,I~i. oi J"J..I _j jL C.,41 

DC 8-j W C 



DC 8-k WC 

A 



~Ji~)J LL. JI4SJ PH jfc -~ 

ak.I 4LDJI a.oci dI4.. LJI jji das j 6yj.Jl 

"Loi JI J.L--Jla.Al L 

DC 8-1. WW C 

http:J.L--Jla.Al


_,II 

S. (iJ j a jaei I 1 
j.JIAt.JIfp l 4i cI:jyL iI a-. eti.jI U %I 

DC 6-mn WW C 

http:j.JIAt.JI


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 

wastcwater. Both tests evaluate the chemist's understanding of the process 

and the required chemical checks at various stages of treatment. 

The tests used in thp field were derived from the testing procedures 

currently used by the CDT to evaluate trainees at the end of the CDT Chemist 
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1. 	 CONCLUSIONS AND RECOMMENDATIONS 

1. 	 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-goinc 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. 

2. 	 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 cisure 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. 
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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 all requested data to CDT assessment personnel. 

The 	CDT should develop aprocedure for reporting cases of 

uncooperative plant managers to NOPWASD top management for their 

action. 
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CHAPTER 4 

DATA REDUCTION AND ANALYSIS PROCEDURES 

A. 	 AS .ESSMENF PROCESS 

1. 	 Data Reduction and Analysts. As previously described In Chapter 3, 

the WW15P 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 Pump Station personnel. These procedures 

are 	included as a reference for CDT Counterparts In their future 

assessments. The findings of the Manpower Needs Assessment are 

reported in the remaining chapters of this report. 

B. 	 111OCEDULS 

I. 	 Format. Each procedure has two main components: Introduction and 

Instruction. (Descriptions of these standard procedural elements are 

found In Chapter 3). 
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2. 	 Data Reduction and Analysis Procedures: This section contains the 

SR-4 Data Reduction and Analysis Procedures which were used to plan and 

conduct the WWISP Assessment. 

9 	 Entry Level 5kills Reduction and Analysis 

* 	 Personnel Practices Review Reduction and Analysis 

* 	 Determination or Current Personnel anning at the Job Level 

* 	 Determination of Current Personnel Manning at the 

Organizational Level 

* Estimation of Personnel Manning for Other Plants in Urban Areas 

with 40,000 or More Population 

9 Determination of Personnel Hanning for Each Function or 

Organizational Unit in Plants Not Visited 

@ Determining the Number of Personnel in Each Job CaLegorv 

within Each Organizational Unit 

* 	 Determination of Manpower Requirements for Water ,,j 

Wastewater Plants Projected for 1990 - 2000 
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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 collectled 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 natrlx separately for each Entry Level Skill. Then the 

matrix was summed for each Job Category. The final measure yielded 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 aJob Category/Entry Level Skills matrix to 

reflect the findings. 
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CENTRAL DEPARTMENT FOR TRAINING
 
DATA REDUCTION PROCEDURE
 

PROCEDURE NAME: Personnel Practices Review Reduction 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 

summeO and reduceO to a percentage count to Indicate the number 

responding at each level of criticality for a problem Issue. 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. 
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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 
I 

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 case 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 

!NSrRUCTION: Described below is the process followed to determine 

Current Personnel Manning at the Organizational Level. 

Personnel 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 summed horizontally to determine the Total number employed 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. With a 

4-7 



total minning of 3965 found for all Water Treatment Plants, the number 

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

A similar procedure was followed In reduction of manpower data for 

Wastewater Plants. 
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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 Plants 

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

INSTRUCTION: Described below is the process followed to Estimate 

Personnel Manning for Other Plants in Urban Areas with 40,000 or More 

Populations. 

Forty-elght 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 

statisLcal analysis were applied from the Provincial Cities Water Supplies 

Project (Binnie & Partners). A statistically 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 equation 

(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 
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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 + O.1864 X), when Yequals the estimated personnel 

marning and Xequals known design 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 DEPARTMENT 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 

Hanning 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. In the 

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 determined 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 
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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 

DATE: 8/89REVISION NUMBER: 	 001 

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. 

AJob 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 ;n 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-rmlne Manpower Requirements for Water and Wastewater 

Plants Projected for 1990-2000. 

INSIRUCTION: 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 plants scheduled for completion 

during the time period of 1990- 2000. From their design capacities, a best 

predicted estimate of their personnel manning requirements was 

determied. 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 1992 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 

Assessment. 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 Semi-

Skilled Technician level to determine where the main emphasis should be 

for training, including a 5%additive'for growth or the workforce and 

attrition (2.5 %attrition, 2.5% growth factors provided by CAPMAS for 

government employees g2nerally). 

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 necessarily require formal training. 

A similar procedure was followed for the Wastewater plants 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 DEPARTMENT 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. 

INS IiRUCTION: Described below is the procedure for determining training 

priorities from responses of Plant Managers to the Training Priority and 

Needs form. Ihese 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 Classification 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 example, 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 n. 

provided for each Job. This linformation 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 

JOB 

CATE6ORY 

JOB 

TITLE 

TOTAL NO. 

IN ALL 
PLANTS 

VISITED 

NO. REQUIRING 

TRAINING 

X TOTAL 

NO. TO BE 
TRAINED 

NO. REQUIRING 

TRAINING 
IMMEDIATELY 

OR WITHIN 

6 MONTHS 

X NO. REQUIRIN6 

TRAINING 
IN NEXT 

12-24 

MONTHS 

. 

Water Distribution 

2 Water Networks Engineer 30 29 97 18 622 II 38% 

Fig. 4-1 a 



C. 	 CONCLU5IONS AND RECOMMENDATIONS 

I. 	 Conclusion. That the NOPWASD CDT requires a structured set of
 

prucedures 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 

Development Programs throughout the sector and support these efforts 

with sufficient funding. 

2. 	 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 sector 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 SI1-4, 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 

sul)contractors TEA1-I 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 

to provide Technical Advisory Services and Institutional(U.5AID) 

L',,elopient for NOPWASD. The project is entitled Water and 

Wastewater Institutional Support Project (WWISP). 
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CHAPTER 5
 

CURRENT AND PROJECTED MANPOWER LEVELS
 

A. MANPOWER ASSESSMENTS OF THE SECTOR
 

Purpose. Determining the number of employees (Semi-Skilled to 

Management) 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 pianning and 

training budgets. These data are critical for justifying the spending 

increases required by NOPWASD to provide sector-wide training. 

2. 	 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 survey 

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 seclor and of the need to establish reasonable estimates from 

field data. 

In previous assessments, other researchers have indicated that their 

results were best estimates and that variances would exist with their 

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 Egypt 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 
dlfflcult 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
making. 

The Binnie and Taylor World Bank report, a comprehensive survey
of the wvater sector, done at the start of the Decade (1980), made a 
conservative estimate th3t 5000 more professional and skilled 
workers vould be needed by 1990 to strengthen the wate 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 similar 

conditions. Therefore, WWISP and the CDT must also report that although 

the accuracy of the SR-4 findings, themeasures were taken to ensure 


results should be interpreted as best estimates.
 

The WW1SP Manpower Needs Assessment concentrated on2. Scope. 

nianning levels of urban Water and Wastewater plants. However, 

the Ministry of Reconstructionmanpower information Is also provided on 


and Housing (IRH)o NOPWASD, and the at Governorate and City levels.
 

The data and their interpretation are provided below according to each 

(Methods used to collect, reduce andorganization subject to assessment. 


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

13. r-lii 

The Ministry of Housing and Public Utilities and the MinistryI.' Minister. 

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. 
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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 
o General Department for Legal & Legislative Affairs 
" Central Department for Public Utilities 
* General Administration for Utilities 
• Central 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. 

2. 	 CIDPU. 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 0S-4, 

Immediate Personnel Needs Analysis MRH - CDPU. 

To summarize OS-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 CDPU with forty positions as a 

long range manning goal. Difficulties In attracting and retaining qualified 

staff have kept the CDPU undermanned. 
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C. 	 NOPWASD 

1. 	 Current Manning. FIGURE 5-1, NOPWASD MANNING shows the 

distribution of I I 18 employees by occupational groupings in May/June 

1989 as provided by the NOPWASD General Departments of Personnel, 

The table showsAdministration, and Organization and Management. 

NOPWASD under authorized/budgeted strength by 22% with significant 

A 9% shortage also exists In Engineers.shortages In Administrators. 
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FIGURE 5-1
 

NOPWASD MANNING - MAY/JUNE 1989
 

OCCUPATIONAL GROUP PLANNED AUTHORIZED ACTUAL ED_AINQR 

1. TOP MANAGEMENT 37 29 29 UNIVERSITY 

2. ENGINEERING 288 335 304 UNIVERSITY 

3. SCIENCE 18 7 6 UNIVERSITY 

4. LEGAL 13 17 10 UNIVERSITY 

5. ACCOUNTING/FINANCE 51 59 50 UNIVERSITY 

6. ADMINISTRATION 70 54 38 UNIVERSITY 

7. TECHNICAL ASSISTANT 62 168 98 2 YR POST SEC/SEC 

8. CLERICAL 210 281 235 SECONDARY 

9. CLERICAL-UNQUALIFIED - 41 36 NONE 

10. CRAFTSMAN 123 246 165 SECONDARY 

11.SERVICES 137 182 147 NONE 

TOTALS: 1009 1419 1118
 

Fig. 5-1 



The General Manager of the NOPWASD
2. 	 Manning Patterns and Trends. 

General Department of Administration provided input regarding the 

following NOPWASD manning issues. 

* Job Attrition. NOPWASD has an annual attrition rate of 2 to 

3% attributable to termination, resignations, deaths, health 

reasons, 	and unauthorized absences. 

Private* 	Resignations Attributable to Pressure from 

The effect of the private sector is considered negligible
Sector. 


especially after the third year of employment. Recently hired
 

Engineers are the only group which is affected.
 

9 Attracting Qualified Candidates. NOPWASD is currently
 

expei ierncing difficulties recruiting in areas of Shortage.
 

The vacancies in Accounting (10%) and* Shortages. 

Administrat;fn (30%) are considered critical while shortages of 

Craftsmen and Technical Assistants are not, 

9 Surpluses. A comparison of Planned and Actual Manning levels 

shows that NOPWASD is currently carrying a surplus of 

NOPWASD is about 400 employees below
approximately 100 people. 

the Authorized level and NOPWASD officials indicated that their 

goal was to totally eliminate any surplus. 
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* 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 

1. 	 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 Department. In addition, support departments such as Planning, 

Finance and Personnel have a role In Water and Wastewater. 

2. 	 City. Each city has Departments for Engineering, Public Utilities 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. 
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E. 	 URBAN WATER FACILITIES - CURRENT MANNING 

Under the WWISP K1anpower Needs Assessment the1. 	Methodology. 


requirement existed to determine current personnel manning of Water
 

Plants in urban areas. For study purposes, this was narrowed to areas 

or more outside of Cairo, Alexandria and thehaving populations of 40,000 


Canal Cities.
 

Within logistical constraints of the project, the decision was made to 

focus on urban areas with both Water and Wastewater Treatment Plants. 

identified for visitation and instruments wereTwenty Water Plants were 

designed for recording the personnel manning in each plant at the position 

level. 

A model 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 Plant 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. 
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FIGURE 5-2 PERSONNEL ALLOCATION BY ORGANIZATION, AGGREGATED FOR ALL 16 PLANTS VISITED 

DIVISION/SECTION No. _ 

DIRECTOR 33 0.9 

FOLLOW-UP 26 0.7 

LEGAL 11 0.3 

PERSONNEL 74 2 

FINANCE 26 0.7 

PURCHASING/CONTRACTING 14 0.3 

MAIN STORES & EQUIPMENT 66 2 

NEW PROJECTS 57 2 

TREATMENT DIVIStON 1543 42 

OPERATIONS 986 27 

MAINTENANCE 451 12 

LABORATORY 106 3 

WATER DISTRIBUTION 1346 36 

RECORDS 154 4 

MAINTENANCE 972 26 

BOOSTER OPERATIONS 220 6 

CUSTOMER SERVICES 497 13 

METER INSTALLATION & REPAIR 103 3 

CUSTOMER ACCOUNTS 260 7 

COLLECTION 134 3 

TRAINING 2 0.1 

TOTAL 3695 100 

Fig. 5-2 



# 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 

design capacities and personnel manning. Using data rrom 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. 
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FIGURE 5-3 CURRENT iM1ANI"iG LEVELS - ".'AT-RFAC:LIT:ES 

YATER 

(64 Plants)!I 
OROANIATION 

TREATMENT 
Operations
 

Maintenance
 
Laboratory 


DISTRIBUTION 
Records 


Maintenance Mains & Srv. 
Booster Operations 

CUSTOMER SERVICES
 
Meter Install & Repair
 

Customer Accounts
 
Collection
 

NEW PROJECTS 

SUB-TOTALS 

MGNT. & ADMIN. SUPPORT 

TOTALS 


Est. No. Tech. Supvr. 
with Engrg. Degree (209) 

Adjusted Est. of Eng., inal. 

Tech. Supyr. with Engrg. Degree
 

Management 

a % 

Engineer 

" 

C.kemist 

II 
II" I9KJ 

174 

Legal Accountant 

. 

" 

Public 

Relations 
' 

Quality 

Control 
a 

_ 

53 
53 

174 . .3___ 

114 

114 

140 0.72 

193 0.031 

193 

174 

174 

0.03 

_ 11 

11 _ 

46 

46 

508 
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FIGURE 5-3 CURFE'JT MANNING LEVELS - "'ATER FAC(LIT:ES 

SPurchasin] iPersonnel/ 
Contractina Training Ij__ 

Admin fl Clerical Technical SkilledISperyision 11 Technician 
Semi-Skilled 

1 Technician I 
Unskilled Totals 

_ __ 93 95g ! S g 

1226078 437 0- 2 9 614 0.44 496 0.37 2947 0.45 
719507 0.460.132 1 320

1l 0.21 
0.07 

437 
,77 

0.31 
0.13 

419 
41 

36 

0.31 
0.03 

0.03 

1895 
842.1210 

0.29 
0.12 
0.04 

90 286 0.19 846 0.55 479 0.35 771 0.55 2525 0.39 
90 0.331 135 0.09 278 0.04 

127 0.08 580 0.38 421 0.31 697 0.5 1831 0.28 
159 0.11 125 0.08 58 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 0.67 26 0.01 189 0.12 -75 0.07 492 0.08 
_ 146 0.11 62 0.04 208 0.03 

_ 140 0.02 

272 0 1574 0.24 1546 0.23 1370 0.21 1395 0.22. 6524 1.00 

2 22 18 245 14 44 40 556 

2 22 1 517 1588 1590 1410 1395 7080 

315 
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2. General Findings. 

a 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 

was used to extend general manning as 
same organizational model 

had been used for the field survey. 

FIGURE 5-3 reflects mainly the 0 & Mdivisions and other 

activities such as Customer Services which is closely allied to 

Water Plants. Responses on management and administrative 

These functions 
support functions were highly varied in the field. 


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 0 & Mand closely 

level. In 5UE 
allied functions have been summed to the 5ubll 


Totals the percentages are of the total 6524 personnel found in
 

directly related functions. This has been done to allow 

comparisons among the number in each joD category for all 64 

plants. 

9 6524 personnel is an estimate of those in directly related plant 

functions or which account for a substantial number such as 
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Customer Services. if Management and Administrative Support 
functions are added, the total aggregate equals 7080 personnel. 

e Management and support functions account for 556 personnel or 

8%of the total manning. 

9 New projects activities across all 64 plants were estimated to 
employ about 140 personnel, or 2%of 6524 personnel engaged In 

directly related 0 & Mfunctions. 

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 ptential trainees in Water Plants, 

Adescription of personnel findings inthe major organizational 

units is presented below. 

3. 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 Semi-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 ror the Job Classification System 

which lists the Job Titles under each Job Category.) 

9 With their number exceeding 1200, Technical Supervisors 

account for 78% or supervisors in all plant functions. 

* [ore Semi-skilled Technicians are employed in Treatment 

activities than elsewhere In Water Treatment Plants and account 

for 44NO or all employed in this Job Category. 

4. Water Distribution 

9 The Water Distribution function is estimated to employ over 

2500 people, or 39% of all employed in the 64 plants. 
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9 The largest number or over 1800 personnel are employed in 

Maintenance Mains and Services, followed by over 400 employed in 

Booster Operations. 

9 Technical Supervisors do not appear in their number to dominate 

Water Distribution activities, since they account for about 285 

personnel or 19% of all Technical Supervisors enployed in the 

system. This is in marked contrast with the large number In the 

same Job Categury who are assigned to Treatment functions. 

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 number In 

Water Distribution since they account for 55%of all similarly 

employed personnel. 

S. Customer Services 

Apart from New Projects personnel, Customer Services has the* 

least number of about 900 or 14% of all employees In major 

functions, 
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* 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. 

9 A greater number are classified as Skilled or 5eml-skllled 

Technicians since 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 or Job Categories 

* 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 Categories: 

Job Category No. TO 

ochnlcal Supervisor 1574 24 

Skilled Technician 1546 23 

Unskilled Technician 1395 22 

Semi-skilled Technician 1370 21 
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These four Job Categories Include about 90% of all Water 

Treatment personnel reported in this assessment. 

7. Estimates of Degree Holders in Engineering. 

* 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 WASrEWATER FACILITIES - CURRENT MANNING 

1. General Findings 

* 18 Wastewater Plants were visited and their total current 

manpower was found to be 4532 personnel. 

* By esLabl ishing 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 additional 

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 5-4, CURRENT 

MANNING LEVELS - WASTEWATER FACILITIES has been prepared. 

* FIGURE 5-4 reflects the distribution of manpower primarily 

among the Operations and Maintenance (0 & 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 0 & M functions. 

* All percentage breakouts are of the column totals (shown in the 

Sub-Total row) reflecting job categories assigned primarily to 

0 & H functions. 

* Percentages shown in Sub-Totals are of the total of 5682 

personnel engaged In 0 & M functions and reflect the proportion 

employed in each job category employed there. 

a The total number of current Wastewater Plant employees who 

are in job categories from Semi-Skilled Technician to Management 

is 3222 people. This number is the difference when 2695 Unskilled 

Workers is subtracted from the total of 5917 people estlinated for 

the 25 Wastewater Plants under the jurisdiction of NOPWASD. 

These 3222 represent the current DoDulatlon of ootential trainees 

In Wastewater Plants. 
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FIGURE 5-4 CURRENT MiANPNIf"G LEVELS - ,ASTEA'ATER FAC:LITIES 
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F"GURE 5-4 CURRENT MAiNNIG LEVELS - 'YASTE'-.WATER FAC:LITIES 
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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 

* Treatment functions accounted for 926 or 16% of all 0 &1M 

manpower reflected in FIGURE 5-4. 

* Unskilled personnel are not as heavily involved In Treatment 

functions as in Collection, but they still account for 40% of 

Treatment employees. 
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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. he 

row of Sub-Totals presents the percentages found in each category. 

For 56582 people found in 0 & Mfunctions, 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 

* From an analysis of survey results, only 4% of the workforce 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 

* 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. 

6. URBAN WATER FACILITIES - PROJECTED MANNING 

I. Methodology 

* The statistical process used to estimate projected manning 

levels for Water and Wastewater Plants can be found in Chapter 3, 

under Determination of Manpower Requirernents for Water and 

-Wastewater Plants Projected for 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. 

*The total numbe~of projected-Water Plant employees who are 

in job categories from Semi-Skilled to Management is 8025 people 

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

5685 current employees represent a gro~cted total population or 

13.710 potential trainees in W; ter Plants within the next 10 

years. 
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FIGURE 5-5 URBAN WATER FACLITIES - PROJECTED MANNINO 1990 - 2000 

VATER YEAR SUB-TOTAL SUB-TOTAL TOTALS 
JOB CATEGORY 99 1990 1991 1992 1993 1994 1990- 94 1995- 99 

MANAGEMENT 1.6 42 16 8 - - 66 87 153 

ENGINEER 2.7 70 26 14 - - 10 147 257 

CHEMIST 25 65 24 13 - - 102 136 257 

LEGAL - - - - - - - -

ACCOUNTANT 0.2 5 2 1 - - 8 11 19 

PUBLIC RELATIONS - - - - - - - -

QUALITY CONTROL 0.6 16 6 3 - - 25 33 59 

PlIPPClASINO/ - - - - - - - -

CONTRACTING 

PERSONIEL/ 0.3 8 3 2 - - 13 16 29 

TRAINING 

ADMINISTRATIVE 0.3 8 3 2 - - 13 16 29 

CLERICAL 7.3 169 71 37 - - 297 398 695 

TECHNICAL 22.4 581 219 113 - - 913 1215 2128 
SUPERVISION 

SKILLED TECINICIAN 22.5 583 220 114 - - 917 1226 2143 

SEMI-SKILLED 19.9 516 194 101 - - 811 1084 1895 
TECIINICIAN 

SUB-TOTAL 80 2093 784 408 - - 3275 4369 7644 

5 % GROTII+ ATTRIT. 104 39 20 - - 163 218 381 

ADJUST.SUB-TOTAL 2187 823 428 - - 3437 4587 8025 

UNSKILLED 19.7 509 193 99 - - 801 1090 1881 

5 % GROVTI + ATTRIT. 26 10 5 - - 41 54 95 

ADJUST.SUB-TOTAL 535 203 104 - - 842 1134 1976 

TOTALS 100 2722 1026 532 - - 4279 5721 10631 
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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: (I) 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 5-Year Plan 

which concludes in June 1992. Funding of new projects is directly 

tied to the Plan. Therefore, estimations of projected manning 

levels beyond 1992, which are based closely on new projects, must 

be updated when the next 5-Year Plan is available. 
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@ Attrition In the Workforce - All organizations experience 

annual turnover of employees for various reasons. The vacancies 

created by attrition are usually filled, thus resulting 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. 

* 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 calcu!ation of projected manning 

levels. FIGURE 5-5 shows a 5% combined attrition and growth rate 

being applied annually. 

-1. URBAN WASTEWATER FACILITIES - PROJECTED MANNING 

1. Methodology 

9 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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- PROJECTED 
FIGURE 5-6, URBAN WASTEWATER FACILITIES* 

2000, provides estimates of manning levels for 
-MANNING 1990 

the next decade according to the 15 Job Categories of the WWISP 

Job Classification System. 

Intobemployees who are 
A total of 6712 Wastewater Plant* 

prolected for the 
categories from Semi-Skilled to Management is 

years_ hs number us 3222 current 

mp~1oyesi miar ceorles reresent 9.934 Dotentla!_ 

trai within th2 next 10 ears. 

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 projects 

are not yet funded, their manning is not included in the WWI5P 

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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- 2000FIGURE 5-6 URBAN WASTEWATER FACILITIES - PROJECTED MANNING 1990 
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RURAL FACILITIES. Networks, Wells 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. 

J. 	 SUMMARY of FINDINGS 

I. 	 Water Facilities. 8025 Water Plant employees in job categories from 

Semi-Skilled to Management projected for the 10 year period of 1990 

2000. This number plus 5685 current employees in similar categories 

represent 13,710 potential trainees In Water Plants within ihe next 10 

years. 

2. 	 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. 

3. 	 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 
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population of current and projected manpower requiring training in some 

form (OJT or Formal). 

TABLE 5-1, MANNING LEVELS SUMMARY 

TOTALSWATER WASTEWATER 

225.685CURRENT 


8 _672 1_4.737
PROJECTED 


9,934 23,644
TOTALS 13,710 


AND RECOMMENDATIONSK. 	 CONCLUSIONS 

MRH and the Local Governments have key roles In the 
I. 	 Conclusion. 


planning and funding of Water and Wastewater.
 

The NOPWASD CDT Director should ensure that 
Recommendation. 


-ssessments of these critical Sector employees Is Implemented within
 

two years.
 

were provided by the NOPWASD
Manning levels at NOPWASD2. 	 Conclusion. 

Some of these data were not 
Administration and Personnel Departments. 


current.
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Recommendation. The Chairman 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. 

WWISP estimates a total of 0907 employees (5685 Water,
3. 	 Conclusion. 

3222 Wastewater) currently in the Sector and potentially requiring some 

form of training (OJT or Formal). 

That NOPWASD fulfill its obligation under
Recommendation. 


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.
 

4. 	 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). 

That NOPWASD provide strong leadership to the 
Recommendation. 

Water and Wastewater Sector in order to find solutions and funding for 

the training of a woikforce which might triple in size within the next 10 

years. 
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CHAPTER 6 

WORKFORCE SKILLS SURVEY 

A. SECTOR SKILL LEVFLS 

Purpose. The purpose of the Workforce Skills Survey was to determine 
the current skill levels or employees In various key jobs. This data was 
used as an input for the priorltlzatlon or training needs found In 

Chapter 7.Master TrainingRequirements 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 aspects to the problem of shortages ofadequately trained staff; first, there Is a lack of engineers with 
proper training In the technical and supervisory skills of waterengineering and, second, the sub-professional and skilled staff haveInadequate knowledge of plant and network operations. Ingeneral,levels of competence are Inadequate." (Binnie & Partners, page 80) 

"As more physical works approach completion, there Is an awareness on the part of both AID and GOE officials that available
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. 

3. 	 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 Identif led 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. 

* Electrical Occupations: Engineers, Technicians, Workers 

9 Mechanical Occupations: Engineers, Technicians, Workers 

* 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 technicians 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: (I) 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.) 

6-3 

dt')K 



CDT Counterparts made a significant contribution to the development or 

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. 

Due 	to the overall circumstances of 
Skills Survey Findings.4. 	 WWISP 

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 

Data are presented separately for Water and 
occupational groupings. 


Wastewater employees as shown in the following tables.
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TABLE 6-1 

SUMMARY DATA - WORKFORCE SKILLS SURVEY 

WATER 

ELECTRICAL: U.UMBER TESTED %ABOVE CRITERIA
 
Engineer 7 57
 
Technician 25 40
 
Worker D_ 62
 
Sub-lotal 40
 

MECHANICAL:
 
Engineer 13 45
 
Technician 32 55
 
Worker 8 60
 
Sub-Total 53
 

CHEMICAL: 
Chemist 20 45
 
Total 113
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TABLE 6-2 

SUMMARY DATA - WORKFORCE SKILLS SURVEY 

WASTEWATER 

ELECTRICAL: NUNBER 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 
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TABLE 6-3 
SUMMARY DATA - WORKFORCE SKILLS SURVEY 

PERCENT ABOVE CRITER:A 
AVERAOES COMBINED FOR WATER AND WASTEWATER BY DISCIPLINE 

WATER WASTEWATER AERAGE 

ELECTRICAL 53% 30% 42% 

MECHANICAL 53 78 62 

CHEMICAL 45 25 35 

OVERALL PASSING 48% 44% 46% 

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 62% 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 Inadequacies in knowledge and practical application. 

Although these findlngs were obtained from asmall population under, they 
support the results or other evaluatIons of sector skIll levels. 
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B. 	 CONCLUSIONS AND RECOMMENDATIONS 

1. 	 Conclusion. That the findings of thp 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 Presidential 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. 

2. 	 Conclusion. That the data collected by the WWISP Assessment Identify 

severe skill deficiencies In the groups surveyed, especially 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 !n 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. 
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3. 	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 deficiencies, 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 Inall professional and skilled occupations. This will require the 

addition of specialized training staff to develop diagnostic exams based 

on Job task analysis and to Implement rigorous testing and statistical 

analysis procedures on aCDT computer. 
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CHAPTER 7
 

MASTER TRAINING REQUIREMENTS LIST (MRTL)
 

A. 	TRAINING REQUIREMENTS ASSESSMENT 

1. 	 Purpose. Each occupation within the Water and Wastewater Sector 

should have specific responsibilities, duties, and tasks to perform. These 

job components require specific skills and knowledge to be carried out 

correctly and according to accepted procedures. If a task is not being 

done correctly, training may be required. The WWISP Manpower Needs 

Assessment attermpted to determine which occupations had needs for 

training 

The 	purpose of the Master Training Requirements List (MTRL) is to identify 

the critical short term and long 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). 

2. Scope. The MTRL is limited 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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0. 	 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 

should focus on Organizational Development (OD).
NOPWASD stafr 

In OD seminars each manager would learn 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. 

NOPWASD in coordination with WWISP is planning 
2. 	 Computer Training. 

Management
and implementing a computer capability which will include: 

Information System, Cost Accounting System, Performance Monitoring 

System, Personnel and Finance System, and Office Automation (Word 

Processing, Inventories, etc.) 
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NOPWASD currently has few trained staff to operate these systems and 

equipment. WWISP Subtask A1.5, Management Information System and 

Financial Managemert 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 

I. 	 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: 

0 Arabic Literacy. A literacy level of Good is associated with 

completion of Elementary education, while Excellent requires 

completion of education at hioher levels. 

An Arabic 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. 

9 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, Electrici.ns and Drivers should complete 

their education, at least through Elementary level. However, 

several Plant Managers preferred that, in addition, they should 

attend technical school at the secondary level. Clerks should 

also receive full Secondary level education. 

* 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 Is expected upon initial 

hire. 

The licensing of Drivers was the e Certification/Licensing. 

only response obtained from Plant Managers. 

* Vocational Training/Post Secondary Training. Post 

Secondary Training (Education) to aminimum of 4years was 

expected of those holding positions such as Chemist, Legal,and 

Accountant. Five years of Post Secondary Education was expected 

of Engineers. 

WATER PLANTS PERSONNELD. MTRL - URBAN 

The Master Training Requirements List - Water reflects
1. Methodology. 

the priorities which Plant Managers place on the urgency of training for 

personnel in specific positions within their organizations. (The MTRL Data 

Reduction Procedure InChapter 3provides the details 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 
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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 Sustained or Deferred Training Needs Indicate 

training required beyond a6 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. 

2. 	 Findings. Presented below are specific findings from FIGURE 7-1, 

MASTER TRAINING REQUIREMENTS LIST - WATER FACILITIES which 

lists all of the job titles used by WWISP to collect data on training needs: 
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FIGURE 7-1, MASTER TRAINING REQUIREMENTS LIST
 

WATER FACILITIES
 

JOB SHORT TERM DEFERRED 

CATEGORY TRAINING NEED TRAINING NEED 

I. Management 

General Manager Mgr. Legal Affairs 

Ngr. Follow-Up Mgr. Personnel 

Mgr. Stores Mgr. Finance 

Mgr. Purchasing/Contracting 

Mgr. Training 

Mgr. Customer Services 

Mgr. New Projects/Facility 

2. Engineer 

Chief Engineer, New Projects 

Treatment Engineer, N. P. 

Distribution Engineer, N. P. 

Engineer, Water Networks 

Fig. 7-1 a 



JOB SHORT TERM DEFERRED 

CATEGORY TRAINING NEED TRAINING NEED 

Erc*neer.ec, ,an cal 

Eraireer, Electrical 

Chemist Chief Chemist, Labcratory 

Chemist, Laboratory 

Aluminum Sulpnate Helper, Lab 

4. Legal All positions distributed to 

other job categories. 

5. Accountant Accountant 

Bookkeeper 

6. Public Relations All positions distributed 

to other job categories. 

Fig. 7-1 b 



JOB SHORT TERM DEFERRED
 

CATEGORY TRAI'NING NEED TRAINING NEED
 

7. 	Quality Control Inspector, Folio.,-Up 

Technician, Data Collections 

8. Purchasino/Contactino 	 Contract Specialist 

9. 	Personnel and Trainino Training Specialist, Operations 

Trainina Specialist, Maintenance 

10. Acministrative 	 Adrinistrative .Assistant 

1 1. Clerical C erk 

C1e rilTypist 

Fig. 7-1 c 



JOB SHORT TERM DEFERRED 

CATEGORY TRAINING NEED TRAINING NEED 

12. Technical Super-visor 

A. Treatment 

Sup., Screening & Grit Removal Sup., Buildi'.gs & Grounds 

Sup., Coagulant Prep., Dosing 

Sup., Settling 

Sup., Filtration 

Sup., Chlorination 

Sup., Pumping Station 

Sup., Maintenance 

Chief/Foreman Mechanic & Electrician 

B. 	Distribution 

Shift Supervisor Booster Ops. Supervisor, Maintenance* 

Supervisor, Vehicles Crew Chief, Maintenance Mains* 

Foreman, Network, Mant. Mains 

* Low number of 	employees reported ,n this position. 

Fig. 7-i d 
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JOB SHORT TERM DEFERRED 

CATEGORY TRAINING NEED TRAINING NEED 

C. Cus:_tomer Services 
Foreman, Meter :nstalla.ion Chief, Customer Services, 

& eai r Acc ounts 

D. Other Foreman, Equipment. Main Store3 

&Equipment* 

13. Skilled Technicians 

A. Main Stores & Equipment 

Electrician 

Mechanic 

Storekeeper 

B. Treatment 

Operator, Pump Station Ops. Technician, Well Station 
Carpenter 

Road Maintenance Specialist 

Fig. 7-1 e 



JOB SHORT TERM DEFERRED 

CATEGORY TRAINING NEED TRAINING NEED 

Painter, Interior 

Furniture Finisr.er 

Mason 

C. Distribution Technician, Connections Draftsman 

Mechanic, Vehicles Tecnnician, Networks 

Tech. Electrician, Vehicles Iron Worker, Welder 

Booster Operator 

Lead Mechanic* 

Mechanic, Substation Operations 

D. Other Meter Repairman, Install & 

Repair, Customer Services 

14. Semi-Skilled 

A. Treatment Operator, Pump Station 

Operations 

Assistant Road Maint. Specialist 

Fig. 7-1 f 



JOB SHORT TERM DEFERRED 

CATEGORY TRAINING NEED TRAINING NEED 

Asst. Carpenter 

,.sz. MJson 

Asst. Painter. Interior 

Telephone Operator 

Security Guard 

B. Distribution Asst. Iron Worker 

Asst. Booster Operator 

Driver, Maintenance Mains 

Driver, Rooster Operations 

C. Customer Services Asst. Meter Repairman 

Meter Reader 

Cashier 

Fig. 7-1 g 



15. InsKilled Gardener 

LaDorer
 

Fig. 7-1 h 



9 la.aement and Administration The General Manager, Follow-Up 

Manager and Stores I lanager in Water Plants all have Short Term 

training needs. Training is shown as Deferred for employees in the 

remaining management 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. 

* Engineers. All Engineer positions were identified as having 

Highly Critical training needs. 

* Technical %ijp~ry _ Avery strong need for training at the 

mid-management 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. 

t Chemists All Chemist/Laboratory positions were identified as 

having Hilgly Critical training needs. 
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o Skilled Technicians. In these positions, training need appears 

greater for Maintenance positions than for Operator positions. 

lechanical and Electrical maintenance positions are about equally 

represented as Highly Critical for training. 

* Serni-SkIlled lechniaclan__ Plant Managers showed a clear 

preference for training at the Supervisory and 5killed level than for 

Semi-Skilled or Entry LevG; empluyees siFLe they indicated these 

latter positions as having Deferred training needs. 

F. MTRL - URBAN WASTEWATER PLANTS PERSONNEL 

I-indings. Presented below are specific findings from FIGURE 7-2, 

MASTER TRAINING REOUIREIIENT5 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 DEFERRED
 

CATEGORY TRAINING NEED TRAINING NEED
 

1. Management 

Director Mgr. Follow-Up* 

Mgr. Customer Services Mgr. Legal Affairs 

Mgr. Personnel 

Mgr. Finance 

rlgr. Purchasing/Contracting 

Mgr. Training 

Mgr. New Projects/Facility 

* Low number of employees reported in this position. 

Fig. 7-2a 



JOB SHORT TERM DEFERRED 

CATEGORY TRAINING NEED TRAINING NEED 

SEnineer Plannirg Engineen Chnf Enjieg'r, T-e tmen:* 

COief Enjineer, Collection* 

Cosz Enaineer* 

Sanitary Engineer 

Mecnanical Ergineer* 

Electrical Engineer* 

3. Chemist Chief Chemist, Laboratory 

Chemist, Laborator/ 

Assistant Chemist 

Lab Technician 

4. L2al All positions distributed to 

other job categories. 

Fig. 7-2 b 



JOB SHORT TERM DEFERRED 

CATEGORY TRAINING NEED TRAINING NEED 

5. Accountant Accountant 

Bookkeeper 

6. 	 Public Relations All positions distributed to 

other job categories. 

7. 	Quality Control Technician Inspector, Follow-Up* 

Data Collection Specialist* 

8. Purchasing/Contacting 	 Contract Specialist 

9. 	 Personnel and Training 

Training Specialist 

10. Administrative 	 Administrative Assistant 

Fig. 7-2 c 



JOB SHORT TERM DEFERRED 

CATEGORY TRAINING NEED TRAINING NEED 

1I. Clerical Clerk 

Clerk/Typist 

12. Technical Supervisor 

A. 	 Treatment 

Sup., Treatment Plant Sup., Buildings & 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-. 7-2 d 



JOB 


CATEGORY 


B. Collection 

SHORT TERM DEFERRED 

TRAINING NEED TRAINING NEED 

Shift Supervisor Pump 

Station Ops. 

Shift Supervisor Pump Station 

Maintenance
 

Foreman Elec. Maintenance, 

Pump Stations 

Foreman Mech. Maintenance, Pump Stations 

Supervisor, Pipeline Maintenance 

Supervisor, Sewer Repair 

Supervisor, Sewer Connections 

Supervisor, House, Building Connections 

5upervisor, Sewer Cleaning 

Foreman, Maintenance Mains & Sewers 

Fig. 7-2 e 



JOB SHORT TERM DEFERRED 

CATEGORY TRAINING NEED TRAINING NEED 

13. Skilled Technicians 

A. 	 Main Stores & Equipment 

Storekeeper 

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 

CATEGORY 

D. Other 

SHORT TERM 

TRAINING NEED 

Electrician, Pump Station Mai!t. 

Mason 

Technician, Jet Car Gray. 

Sewage Maint. 

Technician, Bucket Machine 

Iron Worker, Welder 

Pipefitter 

Fig. 7-2 g 

DEFERRED
 

TRAINING NEED
 

Back Hoe Operator, Sewer New 

Connect 

Technician, Follow-Up 

Technician, Facility 

Records/New Projects 

Draftsman 

Carpenter 

Road Maintenance Specialist 



JOB SHORT TERM DEFERRED 

CATEGORY TRAINING NEED TRAINING NEED 

Painter, Interior 

Furniture Finisher 

Mason 

14. Semi-Skilled 

A. Treatment Mechanic, Treatment Mechanic, Treated Water 

Maintenance Mechanic, Sludge Pumps 

Electrician, Treatment Electrician. Return Back Water 

Maintenance Electrician, Operation of Scraper 

Mechanic, Automatic Equip. Driver, Treatment Maintenance 

Telephone Operator Driver, Treatment Operations 

Assistant Road Maintenance 

Specialist 

Asst. Carpenter 

Asst. Mason 

Asst. Painter, Interior 

Fig.- 7-2 h 



JOB 

CATEGORY 


B. Collection 

C. Other 

15. Unskilled 

SHORT TERM 


TRAINING NEED 


M1echanic, PumQ Station Crn. 

ilechanic, Pump Sta.ion mlain:. 

Truck Driver, Se'er Connect. 

Truck Driver, Cleaning & 

Collections 

Driver, Jet Car 

Security Guard 

Gardener 


Fig. 7-2 i 

DEFERRED
 

TRAINING NEED 

Electrician, Pump Station Opn. 

Electrician, Pump Station flaint. 

Asst. Iason 

Asst. Pilefitter 

Asst. Iron Worker, Welder 

Asst. Booster Operator 

Laborer
 



* H_'!rLaein an~d Adkntnisatio~. Directors and Customer 

Services Managers in Wastewater Plants have Short Tr -mtraining 

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, Plant Managers did 

not indicate a Highly Critical training need for them. In a future 

assessment of local government employees whose activities are 

related to Wastewater 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. 

a Engineers. With the exception of 'he Planning Engineer which has 

Highly Critical training needs, all remaining Engineer positions 

were reported in numbers too low to be significant. The Engineers 

working in the Wastewater Plants tend to be represented as 

Supervisors. 
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a 	 Technical Supervisors. Wastewater Plant Managers were in 

agreement with the Managers or Water Plants in expressing a 

stronq need for training at the mid-rnanagement level. All 

Technical Supervisor positions in Treatment and Collection (with 

the exception of the Supervisor, Buildings & Grounds) were 

considered as having Highly Critical training needs. 

* Chenists..SJ.illed and Semi-Skilled Technicians. The findings in 

these categories were consistent with the training needs expressed 

by Water Plant Managers. 

Overall, Water and Wastewater Plant Managers were consistent in 

dvtermining the training needs of their employees. If a training strategy 

can be gleaned from these findings, a "Top Down" approach startlng with 

Top and [id-Managers and then shifting to Technical Supervisors, 

Chemist, and '51 i I 1ed Technicians would fulfill the reported training 

I tlUI[ Iements. 

F. 	 IRAINING NEEDS 

1. 	 Plant Managers Comments. In addition to indicating the need for 

training by position, Plant Managers briefly described the training content 

which should be provided for each Job. Their comments have been 

organized functionally and are presented in TA3LE 7-1 so that they can be 

related to relevant lob categories. 
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TABLE 7- 1 

TRAINING iNEEDS ORGANIZED FUNCTIONALLY 

WATER and WASTEWATER 

ADMINISTRArION/ rop MANAGEMENT 

9 New technologies for Water and Wastewater treatment 

9 Trouble-shooting rnechnical and electrical equipment 

* Leak detection and prevention 

* Planning for Stores, Laboratory, 0 & 11 

ADMINISTRATIVE SUPPORT 

IGAL AFFAIRS
 

" Labor Laws
 

" NOPWASD Tenders
 

FINANCIAL AFFAIRS. 

* Financial Systems, Cost Accounting, filing 

CONTRACT IiNG AND PROCUREMENT
 

" Purchasinq Regulations
 

* GOE Regulaitions for Tenders 

PER__ODIIJE LAFFAIRS 

e Labor Laws 
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* Training Plans and Systems 

* Preparation of Training Programs to Improve Plant 0 & I 

FOLLOW-UP/OUALITY CONTROL 

Electrical and Mechanical Measuring Instruments and their Maintenanceo 


e New lethods of Chemical Analysis
 

a Data Collection and Analysis
 

MAIN STORES and EQUIPMENT 

a New )'ystems for [lanaoernent of Stores 

# Correct use of Catalogues 

* Correct Ordering Procedures 

* Stores "lnput/Outpul" or Receiving and Issuance Systems 

* General I lechanical and Electrical Plant Maintenance 

NEW PROJECTS 

* Planning and Management of New Projects 

* Supervising Design of Wells
 

a Leal' Detection
 

9 Foliow-Up ard Supervision of New Projects
 

* Desiqn and Execution of Distribution Maps for Pipelines, Networks and 

Connections 
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I REAIA ENT 

l IECHAHICAL 0 &fI 

* Periodic Preventative Ilaintenance 

* 	Observinq operatiens and determining time tables (Wastewater 

Scraper/Shudge Operations) 

* Repair of Diesel Engines
 

9 Aeration and Sludge Extraction Procedures
 

* HIothods for Cleaning Filters and Screens 

.EILCTRICA._. 1
 

a Special Mlotors (Scrapers) 0 & M
 

* Repair of Switch Boards 

* Lifting Units 0 &H 

e Elctrical laintenance of Pumps and Aeration Systems 

e Repair of Central Fuse Boxes 

I ADr _A TQRLF' I 

* 	 Purification Analysis Procedures (Chemical & Bacteriological 

Testing) 

* Preparation of Aluminum Sulfate Solutions 

* Record Keeping and Reports 

* Determining Schedules for Removing Sludge from Tanks 
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I 

DISI IBUrION 

I!ICANICAL 0 &. 1­

" Emergency Maintenance 

" r laintenan(:e and Repair of Valves 

" Maintenance and Repair of Vehicles 

* Periodic Ilaintenance of Sewers and rMising Mains 

ELL=LC ALL&M 

* Maintenance and Repair of Electric Motors and Central Units 

COLLECTION
 

_C-IANICAL.0.&JI 

* Maintenance of Pipeline and Underground Leveling 

* Maintenance of Force Main Pipes 

ELECJRICAL Q& H 

* General Maintenance of Electrical Units 

CUSIOMER SERVICES 

ACCOUN 35 RECORDS 

* Designing Customer Accounts Systems 

METER INSTALLATION/REPAIR 

* Meter Recording and Repair 

o Cost Estimation for New Connections 
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These specif ic requirements plus the priorities indicated in the Water 

li1RL and the Wastewater MTRL wiII 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
 

WdstewLer Plant, requires a"Top Down" approach to training which
 

places initial emphasis on the needs of management, supervisory 

and skilled personnel. 

That the NOPWASD and the CDT recognize theRecommendation. 

direction to be taken from these findings and plan Sector-wide 

traininlg accordirgiy. 

That the Sector is not governed by a set of standardized2. Conclusion. 

position descriptions often making job duties and qualifications 

This lac!- of standards should be addressed so that Trainingambiguous. 

Requirernents can be more systematically and specifIcally reported by 

posItion. 

That NOPWASD support the development andRecommendation. 


implementation 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 



CHAPTER 8
 

PERSONNEL PRACTICES REVIEW
 

A. SECTOR MANAGEMENT ISSUES ASSESSMENT
 

1. 	 Purpose. The purpose of the Personnel Practices Review was to identify 

the criticality of specific management issues 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. 

2. 	 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. 

Plnt 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. In FIGURE 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.) 

2. 	 Comnients Summary. Plant Managers were asked to explain their 

reasons for assigning a Highly Critical rating to a speciric 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. 
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FIGURE 8-1
 

PERSONNEL PRACTICES REVIEW
 
RESPONSES REPORTED IN PERCENTAGES
 

Water 2 Wastewater X 
High Mid Low High Mid Low 

A. Management (General) 
1. Clarifying the Responsibilities of Managers and Supervisors 35 30 35 34 54 12 
2. Manager 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 35 41 35 24 

B. Operations and Maintenance 
1. Effective Preventive Maintenance Program 70 12 18 70 12 18 
2. Getting Spare Parts when Needed 65 23 12 65 23 12 
3. Reducing Equipment Damage& Injury 35 23 42 53 18 29 

C. Productivity 
1. High Absenteeism 35 18 47 29 24 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 41 24 35 47 29 24 
5. Job Dissatisfaction 23 42 35 35 30 35 

D. Training 
1. Job Specifications 47 24 29 41 47 12 
2. Certifylng& Licensing 24 35 41 41 35 24 

Fig. 8-1 a 



Water X Wastewater X 
High Mid Low High Mid Low 

3. Getting Training Manuals 
4. Finding Suitable Training Programs 
5. Train-the-Trainer Programs 
6. Ccntinuing Education Programs 
7. Sparing people to attend Training 
8. Off-shore training 

35 
23 
29 
24 
42 
12 

53 
65 
53 
52 
35 
35 

12 
12 
18 
24 
23 
53 

59 
29 
47 
47 
47 
47 

18 
59 
41 
A1I 
35 
29 

23 
12 
12 
12 
18 
24 

E. Career Development 
1. Career Paths for Each Position 
2. Certifying Workers for various Positions 

35 
29 

41 
29 

24 
42 

35 
35 

41 
41 

24 
24 

F. Manager/Supervisor Development 
1. Leadership Training 
2. Management Training 

41 
29 

47 
47 

12 
24 

65 
41 

29 
53 

6 
6 

6. Recruitment 
1. Finding Qualified people to Replace Retirees 
2. Direct Involvement in Recruiting 
3. Accepting Staff Without Interview 
4. Attracting Qualified Staff 
5. Qualificationsdo not Match Performance 

54 
30 
47 
59 
47 

23 
35 
24 
29 
29 

23 
35 
29 
12 
24 

64 
35 
54 
53 
53 

18 
35 
23 
29 
29 

18 
30 
23 
18 
18 

Fig. 8-1 b 



Water % Wastewater X 

H. Manpower Shortages 
I. Professional & Skilled 
2. Manning Levels Consistent with Needs 
3. Assigning People to Dis,ribution/Undesirable Jobs 

High 

53 
47 
82 

Mid 

29 
24 
12 

Low 

18 
29 
6 

High 

54 
65 
71 

Mid 

23 
29 
23 

Low 

23 
6 
6 

1. Manpower Surpluses 
1. Using Unqualified People due to Surplus 
2. Transferring Surplus 
3. O&M Surplus 

29 
24 
17 

29 
29 
12 

42 
47 
71 

35 
41 
24 

47 
35 
29 

18 
24 
47 

J. Performance Standards and Evaluation 
I. To Improve Performance 
2. Identifying Standards 
3. To Determine Training Needs 
4. Objective Evaluations of Employee Performance 

47 
47 
41 
35 

29 
29 
35 
35 

24 
24 
24 
30 

47 
41 
29 
47 

35 
41 
47 
35 

18 
17 
24 
18 

K. Promotion 
1. Based on Performance vs. Service 
2. Accelerated Promotions based on Performance 

53 
65 

29 
12 

18 
23 

59 
71 

18 
29 

23 
0 

L. Salary and Pay Grades 
1. Paying People for Added Responsibilities 
2. Loosing People to Better Paying Jobs 
3. a. Inconsistencies in Grade System 

b. Overtime Limit 
c. Compensation Beyond Salary Limit 

47 
41 
23 
35 
59 

23 
35 
35 
35 
23 

30 
24 
42 
30 
18 

82 
59 
59 
65 
65 

12 
29 
29 
23 
23 

6 
12 
12 
12 
12 

Fig. 8-1 c 



Water Z Wastewater 2 
High Mid Low High Mid Low 

4. Scales/Grades Unfair to Better Performers 
5. Rewarding Performance vs Service 

53 
64 

29 
18 

18 
18 

71 
71 

23 
29 

6 
0 

M. Benefits 
1. Housing 
2. Medical 
3. Life Insurance 
4. Pension/Retirement 

65 
59 
59 
59 

6 
12 
6 

11 

29 
29 
35 
35 

59 
59 
53 
53 

23 
18 
24 
24 

18 
25 
23 
23 

N. Incentives and Bonuses 
1. Rewarding Performance 
2. Based on System-wide Productivity 
3. Expecting Automatic Bonuses 
4. Remote/Undesirable Locations 
5. Offering Step Increases toAttract & Retain Staff 

35 
41 
35 
42 
35 

42 
18 
30 
29 
30 

23 
41 
35 
29 
35 

64 
47 
54 
35 
35 

18 
29 
23 
24 
35 

18 
24 
23 
41 
30 

0. Discipline and Termination 
1. Justifying a Termination 

2. Disciplining Employees 
23 

18 

23 

23 

54 
59 

47 

47 
41 

35 
12 

18 

Fig. S-1 d 



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 decisions.
 

Problems : Recommended Solutions:
 
* Too much responsibility is placed directly on the 9 Design agood organization chart for the plant, network and pump 

Manager. station and assign aDirector to each to share responsibilities 

with the General Manager. 

* Unclear Job Descriptions !-ad to failure of staff to o Provide aJob Description for every occupation in the accept
 

responsibility and to make decisions. organization.
 

6 Performance standards cannot be determlned without * No Solution Provided.
 

clear Job Descriptions. 

" Lack of an organization chart causes problems. 9 Implement organization charts. 

" Interference from municipal officials who are not * NOPWASD should take over plants. 

engineers causes delays and onfusion. 
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a If a manager Cces not have full authority, he can not e Authority must be assumed by someone. If the manager does not 

be expected to make timei decisions, have authority, then the city officials should make the 

decisicns. Now, responsibilities for the plant are not clear. 
* Promotions are sometimes poorly controlled. * Serious regulations should define authority and promotions. 

0 & M: Preventative Maintenance and Spare Parts received the highest percentages of Highly 

Critical ratings within the sample. 

Problems: Recommended Solutions: 

e Failures in equipment are usually due to poor a Establish a mandatory maintenance program. 

maintenance. Poor maintena.ce shortens the life of the 

equipment. 

e Flow and continuity of operations depend on PMS. * Establish a mandatory maintenance program. 

e Without spares, there is no effective maintenance 9 Provide OfT in field maintenance. 

program. * Funds must be available to buy spares. 

e Delays in receiving spares causes greater problems. a A system of records for maintenance is required. 

* Catalogs should be available to facilitate requisitions 

acording to part number. 

* Storekeepers must be trained to order parts. 
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* Be ccnsistent when outfitting plants so that the numner of 

spares can be reduced. 

e Workers with two jobs have bad attitudes. * Provide necessary incentives to workers. 

Productivity: With the exception of Worker Morale, managers gave the other issues relatively 

low ratings. 

Problems: Recommended Solutions: 

e The work environment is related to productivity. * Build the plants correctly in the first place. 

e Low worker pride in the job causes many problems. 	 e Investigate the reasons and establish incentive system to 

motivate the good employees. 

Training: The majority of managers gave training Issues moderate to high ratings. 

Problems: 


i We need manuals on site to train ourselves. 


i We need oualified trainers. 


* People should be aware of new technology. 

Recommended Solutions:
 

a Send manuals for all equipment and procdures for the plant.
 

i Provide incentives for good employees to become trainers.
 

e" Set up courses to train the trainer including "problem solving."
 

e Explain importance of training to top management.
 

i Provide English Languagcourses.
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" Provide funding.
 

" Establish god relations with foreign water authorities.
 

Career Development: These issues received moderate ratings. 

Problems: Recommended Solutions: 

People are frustrated that they are not trained. * Provide training courses for managers to improve 

management skills. 

* Provide training courses for technicians. 

Manager/Supervisor Development: These issues received a substantial number of High to
 

Moderate Criticality ratings, indicating a need for management training.
 

Problems: Recommended Solutions:
 

e Managers and Supervisors are not trained in the * Provide training courses for managers to improve procedures to
 

improve employee performance. management skiIs.
 

* Managers cannot improve their plant without proper 

knowledge. 
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Recruitment: The majority of these issues received Highly Critical ratings. Managers showed
 

mixed responses to being involved in the recruiting process.
 

Problems: Recommended Solutions:
 

" Replacements should be qualified. * New workers must receive training before they have any 

responsibility in the plants. 

" Loosing skilled people to other Industries has a e Let managers choose employees and give them incentives to 

negative effect on the plants and pump stations. stay. 

* Increase the salaries to attract skilled people. 

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:
 

* It causes frustration when the needs are not met. e Determine the correct organization for a plant and fill the jobs. 

* We have shortages in people to work in undesirable * Establish an incentive system and increase salaries for 

jobs. undesirable jobs. Provide uniforms. 

* 	 The workers in the sewer cleaning are nut issued the 

correct protective clothing and shoes. 
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Manpower Surpluses: All issues were rated mainly a Low Criticality. This issue is not
 

perceived as a problem area by plant managers.
 

Problems: Recommended Solutions:
 

* Surplus workers have abad effect on the * Give managers full authority to transfer surplus workers. 

productivity of the plant. 

Promotion: All issues were substantially in the Highly Critical range. 

Problem s: 

* Promotion based on service is inefficient. 

* Low morale due to long periods between promotions. 

a Subordination to governorates delays prcmotions. 

* 	 The good and the bad get treated equally. All are 

promoted. This makes many problems in the plant. 

Recommended Solutions: 

* Esteblish asystem of promotion specialized to the Sector. 

9 Establish agod system of career planning. 

* No Solution Provided
 

e Promotions and incentives should match performance.
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Salary and Pay Grades: Several issues received the strongest Highly Critical ratings.
 

Problems: Recommended Solutions:
 

0 Good workers suffer too much from taking the burden i Greater incentives for greater work.
 

of the lazy ones.
 

a The rate of inflation is very high. a Raise the monthly fixed salar-y rate.
 

* Plants are very important and some jobs are * Increase the percentage of the incentive for dangerous work. 

dangerous. 

o Better compensation is needed. * Incentives 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 cbmments in this category. 
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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 all plants as is found already at some
 

plants. This should ba prided. 	 plants.
 

* Some work is dangerous and shifts are difficult for i Establish abetter medical care system. 

health. 

* Better medical plan is required. 

Incentives and Bonuses: Responses were moderate to high in Criticality. 

Problems: Recommended Solutions: 

e Actual bonuses are 20 to 40% which is low compared i Plants should function as companies separate from the to the 

private sector. governorates. Companies can provide more to employees. This 

will have a positive effect on all plants in the sctor. 

* 	 Workers are not loyal to plant. * Incentives must be determined by th,.,supervisor who knows his 

men and can reward the correct ones. 
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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 employee, long e Establish asystem to discipline 6mployees immediately for 

investigations are required. certain infractions. 

* Many workers are careless because there is no e Make the specific disciplinary actions automatic. 

penalty for them when aproblem is their fault. 
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C. 	 CONCLUSION AND RECOMMENDATION 

I. 	 Conclusion. 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, mainteridnce and services of their 

plants. 

Recommendation. That the NOPWASD Chairman convene a committee of 

NOPWASD Personnel, Management and Organization, and Training 

Department representatives to further Investigate these findings and 

identify strategies for improvements. Workshops which Include Plant 

Managers should be conducted regionally to collect the recommendations 

from people with practical knowledge of personnel management problems 

in the sector. 

8-3
 



CHAPTER 9
 

MANPOWER PROBLEMS SUMMARY 



CHAPTER 9 

MANPOWER PROBLEMS SUMMARY 

A. 	PURPOSE
 

I. 	The purpose or the Manpower Problems Summary Is 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 

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 Blnnie a:id 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. 

9-1
 



In 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 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. 

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 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 workforce 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 Include 

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: (I) Lack of adequate funding to support 

the required level of training, (2) Very large numbers of employees 

currently Iii the workforce and many more projected for the future, (3) 

Low skill levels in the current workforce, and (4) Many personnel 

practices and labor issues that have anegative effect on employee morale 

and performance. 

* 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 aseverely 

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 Cairo for NOPWASD training due to the imposed fee and 

poor residence facilities. 

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 regi;ns. 

* Workforce Skill Levels. Data were collected from plant managers 

on employee training needs. In addition, a Worktorce 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. 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-i
 

SUMMARY OF CRITICAL SHORT TERM TRAINING NEEDS 

Top and Mid-Level Managers
 
Technical Supervisors
 

Chemists and Lab TecnnIcians 
Electrical Engineers and Skilled Technicians 
Mechanical Engineers and Skilled Technicians 

Storekeepers
 

Equipment Operators 
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. Personnel Practices. Plant managers were surveyed on avariety or 

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 Inthe 

WWISP assessment. However, data collected from plant managers support 

the finding that solutions to problems In these areas willImprove worker 

morale and performance. 

C. 	ASSUMPTIONS 

1. 	Discussion. The WWISP Task - B2, Manpower Development and Training, 

has five subtasks. The primary purpose of Subtask B2. I,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 contain 

detailed 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: (i) 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 

1. 	 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 tralnino 

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 investment which leads to an improved quality of 

service, greater public health benefits, increased productivity, and 

standardization throughout the sector. 

2. 	 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 had little job relevant management training. Some 

of them were unable ti 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 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 asituation also will be limited as aconsequence. 

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 be develop asector-wide awareness of the values 
or training by providing plant personnel with Management Training 

stressing cost effective benefits when asuportive and receptive 

environment is created. 

toModel Plant Organizations and Procedures. The Water and 

Wastewater Sector requires standardization in Management as well as 

Operations and Maintenance. NOPWASD should develop standardized Plant 

Management and Operations and Maintenance Procedures and pilot 

lest them under =a g conditions, When finalized, these procedures 

would form the basis fo, management and supervisory training. 

tIOPWASD should select one operating Water and one Wastewater Plant as 

Demonstration and Testing Centers whore 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 Inhelping 

to train the users or these new and complex systems. 

e NOPWASD Management Seminars. NOPWASD managers will also 

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 

5ubtask A3.2) for NOPWASD staff which focuses oQOrganizational 

Development (OD). 

InOD 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 long range objectives. Finally, approaches 

for Directing and Controlling must be Included to ensure proper 

implementation and follow-up. 

3. 	 Standards - Certification and Licensing. The Water and Wastewater 

Sector is incritical need of standardization of job descriptions and 
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qualifications. Currently, positions wtth 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 their knowledge and skills as pre-requisites to 

promotion. 

A national system of Certification 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, 

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

vocational, and higher education Is the most extensively developed In the 

Arab world. NOPWASD should co.ord1natecloseJy..Nith the Ministry of 

Education. Ministry of Manpower and Training, and the Engineering 

Faculties of the malor 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. 
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NOPWASD should ensure that 5econlary Vocational Schools conduce 

courses for Entry Level 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 initial training programs for skilled technicians, 

Engineers, and Chemists who are current ly entering the sector without 

spcilfic Water or Wastewater pre-employment training. 

5. 	 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 opening. NOPWASD should take advantage of existing tralning 

facilities to implement critically needed Entry Level Operations and 

Maintenance Training. 

NOPWASD should overcome the delays in opening the training cen~t.er aL 

Damanhour and both Water and Wastewater training should be provided at 

that facility. A date for opening the Damanhour facility should be 
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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 acost effective option for 
solving Immediate needs. These centers are located Inall 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 dupication of training 

progrjams.
 

Based on an evaluation of the effectiveness of using TOMOHAR centers, 
NOPWASD can plan the construction or permanent NOPWASD Training 

Centers and Mobile TraInIng Units. 

6. 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 structured OJT system of 

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

training of semi-skilled workers and skilled technicians. 

Iralnlng Units (MTU) should be outfitted to suDQort artLcular OJT 

Programs 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 OfT at the plants. 

Mobile 

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. 

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 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 NOPWA5D CDT and branching out to the 

governorates, cities and Wlants, 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. 
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8. 	 Manpower Needs Assessment. The value or 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 

aDprovira WWISP Report SR-4 and Implementing the attached Action Plan. 

9. 	 NOPWASD CDT - A National Training Resource Center. The 

[OPWASD 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, national training, 

certification and licensing will be standardized, monitored and Improved. 
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I ls now being recognized that Action Plans derived from WWISP subtasks 

have substantial training components within them. NOPWASD should 

supoort 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 staff 

and plant personnel should also be a CDT responsibility. 

In order to accombllsh the ambitious and challenging agenda oresented In 

this summary, NOPWASD tOD management will have to ma e a substantial 

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
 

A. INSTITUTIONAL SUPPORT 

1. Planning. The WWISP Is an Institutional support project. WWISP 

Advisors and Experts assist NOPVWASD 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 Pot an engineer,, project. WWISP is an organizational and management 

development project. WWISP is the end result of the findings and 

rerommendations 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 WWI SP 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 -rsessment activities for the 

Water and Wastewater Sector continue as part of the NOPWASD Manpower 

Development and Training Mission. 

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. 

2. 	 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. The first set of actions to be sequenced as part of the SR-4 

Action Plan is associated with Strengthening the CDT. Implementation 

should be recognized as fundamental to the accomplishment of additional 

S11-4 recommendations 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-Going Manu..e_ 

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 apriority function of the 
CDT will ensure that the critical decision making required for 
implementation of Manpower Development, On-the-Job Training (OJT), and, 

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

The two major actions, 5trengthening the CDT and Establshing an On-

Going Manpower Needs Assessmen., 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 
accomplish 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 aphased basis over the next two years. 

The professional staff necessary to augment the CDT fall Into 

three groups: (I) 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 specialized CDT staff to deal with the 

enormous scope of the manpower needs of the sector. 
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The CDT requires Subject Matter fxucrs 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 , Ills Inthe various aspects or 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/Certif ication; 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 Depar'tmert 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 Training 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. 

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. *rhe CDT needs 

completely renovated offices and classrooms In Mogama. 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 equipment and photocopying machines 

capable of makln, overhead transparencies are also required. 

Materials to develop tralning aids 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 

is made available for the department to accomplish its mission. 

The CDT should prepare ,.oudget 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). 

b. 	 Establishing an On-Going Manpower Needs Assessment. 

This report provides the CDT with a strong start In terms 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 establish data 

gathering 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 asse,1sment 

* Refinement of current assessment procedures and forms 

* Expanding the sample used for the initial assessment, and 

collecting and an3lyzing field data 
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* 	 Coordination with the NOPWASD MIS to support the data 

needs of the CDT 

o 	 Conducting a Comprehensive Assessment of NOPWASb 

Personnel Training Needs 

* 	Conducting a Comprehensive Assessment of MRH, 

Governorate and C.ity Sector Personnel Training Needs 

9 Tracking New Plant Completions 

All 	of tinese activities are scheduled In the 5R-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 or problems and delays are encountered. 

The two key aspects of the 5R-4 Action Plan are Strengthening the CDT 

and time. The latter can be checked by comparing actual progress 

against the best case estimates In the Action Plan. As soon as delays 

are identified, th.' causes must be investigated and the impediments 

to progress remc,,,ed. 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 Chairman, the CDT VISP Counterparts, the
 

WWISP B 2 Task Leader and Long Term Advisors, all have the
 

10-7 



resiponsibility for monitoring and following-up the progress of the Action 

Plan implementation. Constant coordination among these people will be 

-, ucial 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 5R-4 Action 

Plan. The Personnel Department and the Organization and Management 

Department have specific and Important responsibilities regarding 

implementation and should be directed by NOPWASD authorities to support 

the 	WWISP objectives for improving the CDT and Its capability to perform 

Hanpower 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 NOPWASY Chairman to keep top management 

informed regarding: status of scheduled activities, planning, problems and 

concerns.
 

B. 	 ACTION PL.AN 

1. 	 Description. FIGURE 10-1, the SR-4 Action Plan, shows the sequence 

of events which must be followed 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 or 

the SR-4 Action Plan. The reports for Subtasks 82.1 to 2.5 will 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-I - ACTION PLAN - REPORT SP-4 

TIMELEE - MONTHS AFTER FNAL APPROVAL, 

WVISP CONTRACT MONTHS 12 13 14 15 16 17 18 19 120 21 22 23 24 25 26 27 28 29 30 

ELAPSEDMONTHS 1 2 3 4 5 6 7 8 9 110111 12 13114 15 16 17 19 19 20 21 22 23 24 
CALENDARMONTH 11 12 1 2 3 4 5 6 7 8 T 10 11 12 1 2 3 4 5 6 7 8 9 10 

YEEAR89 e9 90 90 9 90 9090 90 9090 90 90 91 91 91 91 91 91 91 9: 91 9l 

EVIT 10P&ASD AUNT 

A. STRERROIEN THE NOPVASD CDT 

1. STAFFING THE CDT (PLANS & ACTIONS) 

1.1. 	 APPOINT COMMITTEE TO DETER INE: CHAIRMAN ,
 

CDT ORGANIZATION & POSITION DESCRIPTIONS CDT DIRECTOR/COM. -, .
 

STAFFING PLAN, PROCESS & SCHEDULE CDT DIRECTOR/COM. "
 

1,2. INTERNAL/EXTERNAL PROCESS APPROVAL' CHIARMAN I
 

1.3. ANNI ?OCE 1-t-iATE OPENINGS CDT/PERSONrEL DEPTS 

1.4. SCREEN APPLICANTS 	 CDT DIRECTOR/COM. ,__ 

1.5. [DENTI CANDIDATES FOR INTERVIEW CDT DIRECTOR/COM. _-" 

1.6. SELECT PERSONNEL FOR POSITIONS CDT DIRECTOR/COM. , ' 

17. ORIENTATION TO COT & JOB 	 CDT DIRECTOR 

I.8. PERFORMANCE APPRAISALS - 90 DAYS COT DIRECTOR _ 

1.9. REPEAT PR.CESS FORPHASED RECRUITING COTDIRECTOR/COM. 

2. COTCAREER DEVELO.MENTPLANING 

2.1. TRAIN-TIIE-TRAINRS IN COT COT DIRECTOR & STAFF 4 r f -" 

2.2. 	 COMPUTERTRAININO FOR CDT CDT DIRECTOR & STAFF , 4, " 4 i -" 

2.3. OFT-SHORE PRORAMS FOR CDT CDT DIRECTOR & STAFF .' ---­
2.4. APPROVE PLAN 	 CHIARMAN _" 

3. CDT RENOVATION PLANNING 

3.1. FACLITES: OFFICES, CLASSROOMS CDT DIRECTOR & STAFF 

32. EOUIPMENT (CC*IPUTER, AV, REPRO, SUPPORT) COT DIRECTOR & STAFF _ I. , " 
COT DIECTOR & STAFF 

3.3. MATERIALS, SUPPLIES 

COT DIRECTOR & STAFF __3.4. LBIRARY 	 C,.AIRMANPLAN3.5. APPROVE 

4. FUINGt4	 ! 

4.1. 1989f90 CDTBUDGET 	 CDTDIRECTOR&STAFF - - - - ­

4.2. APPROVE FUNDN 	 CIARMAN 
"
 

4.3. ANNUAL CDT BUDGET 	 COT DIECTOR & STAFF f V 

44. APPROVE FUNDING CHIARMAN 	 I 

" CENTRAL AGENCYFOR ORG. & ADMRIN. (CAOA) 

" MINISTRIES OF FINANCE & PLANNING (FLINDING) 

5 IMPLEMENT CDT CAREER DEVELOPMENTPLAN CDT DIRECTOR 

-_____IMPLEMENT CDT RErrNVATION PL AN CDT DIRECTOR 

S. tIANPOVER NEEDS ASSESSMENT 

I. RAW DATA AN.LYSIS 	 COT DIRECTOR & STAFF 4 1 I 

2. PROCEDURES REFINEMENT & INSTrO,t-NTS DESIGN CDT DIRECTOR& STAFF 
,,
3. DPAI4D SA.MPLE, DATA COLLECTION CDT DURECTP..& STAFF 

4. COORDINATIONWITrHNOPWASOMItSFOR DATA CDT DIRCTOR & STAFF r4 

zz
ASSESSMENT OF NOFWAS' CDT_ DIRECTOR & STAFF_ 	 i .5. CO-PREHENSIVE__ _ NEEDS_ _ _ _ 	 4
 

6. COMPRDENSIVE ASSESSMENT OF GOV/CITY NEEDS CDT DICTOR & STAFF F R I_
 

,7 TRCXING NEW PLANT Cr-IPLET.NS A TRAINING CDT DIRECTOR & STAFF , j I I I I __
 

IREPORT C.T DIRECTOR 	 : z i{Z [ [ 

http:Cr-IPLET.NS
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APPENDIX A 

CENTRAL DEPARTMENT FOR TRAINING (CDT)
 
Mission & Responsibilities
 

Mission: To raise the administrative, professional and technical 

job performance standards of all workers in the Water & 

Wastewater Sector so that national public health and productivity 

can continue to Increase along with technological developments. 

Major Functions: 

1. To develop and Implement a National Training System (programs, 

procedures, schedules, courses, exams, training aids and devices, and 

qualified trainers) for all occupations within the Water & Wastewater 

Sector. 

2. To ensure that training programs are appropriate, cost-effective, up-to­

date and meet the sector requirements as detailed in an ongoing Manpower 

Needs Assessment 

3. To improve employees' awareness of the Importance of training. 

4.To establish strong coordination for the Improvement of the quality of 

training among all sector elements Including Cairo, Alexandria, Canal Cities 

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 Woftewater 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 a leadership role on the Manpower Policy Planning Committee and with 

other responsible departments for coordination of manpower issues such as: 

Recruitment, Placement, Promotion, Incentivs, Career Planning, and Job 

Stability, etc. 

I A Manpower Policy Planning Committee (MPPC) Lomprised of representatives 
of the NOPWASD CDT, General Dep't for Organization & Management, and General 

Dep't for Personnel will be formed to address and coordlnate manpower Issues 

of mutual Interest tc NOPWASD and the Governorates. A representative from 

the CDT will be the first Chairman of the MPPC. 
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National Assessment 

Assume a leadership role in coordinating regular periodic National Manpower 

Needs Assessments to determine current manning, skill levels and 
deficiencies, 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 aMaster Training Reaulrements 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 Traning 

(OJT) 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 aContinuing 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 acentralized Training and Training Resources Center 

with acurriculum development and program implementation staff. 

A-4
 



Coordination & Information
 

Coordinate wIthin NOPWASD and with the Governorates oih all matters
 

pertaining to major manpower issues and training.
 

Coordinate with other organizations within the sector and with any other
 

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 submit 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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Boyle Engineering and . 

National Education ( J.V. ) O-.ya." A L.,:' 
in Association with A.A.W/TEAM MISR . . ,t .. : '. 

Water & Wastewater Institutional IA Ii .± 

Support Project ( WWISP ) .,Jl .j,,Jlj .L_.].U 

E.ng. Saeih Mous tafa June 21, 1989 
D)irector, WWISP/OO166/89/VJN/em/LTr
 
Cent;ral Department for Training 
IIOPWASD 
i :,nmna Ilutlding- 6th Floor. 

Tahrir Square 
Cairo, Egypt; 

Subject Proposed Central Department For Training: Mission
 
And Responsibilities 

Dear Eng. Moustafa,
 

Attached please find a proposed Central Department for Training 
mission and responsibilities document. We have been working on this 
document for the past month with our NOPWASD counterparts to include 
Eng. Fathi Anis Messiha, Eng. Fatna El- Zahraa Moustafa and Eng. 
Asmaa Moustafa Mourad.
 

We wou]d appreciate it if you would review the document. If 
you approve, please sign below and return. If you require additional
 
infonTnation, please contact us at your earliest convenience. We 
would be happy to discuss the document with you. 

Sincerely yours,
 

Dr. Vincent Nie 6y~r 
Senior AdvisorTgk B2
 
"Manpower Devel lment & Training" 

"
 Approved [u] .
 
feturned .. ,,for additonal P-


Information [ ] 

[ ,I . Eng. Salch Moustafa 
Director, CDT, NOPWASD 
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APPENDIX B 

JOB CLASSIFICATION SYSTEM 

PART I - WATER FACILITIES 

JOB CATEGORY JOB TITLES 

1.Management General Manager 

Mgr. Follow-Up 

Mgr. Legal Affairs 

Mgr. Personnel 

Mgr. Finance 

Mgr. Purchasing/Contracting 

Mgr. Stores 

Mgr. Training 

Mgr. Customer Services 

Mgr. New Projects/Facility 

2. Engineer Chief Engineer, New Projects 

Treatment Engineer, New Projects 

Distribution Engineer, New Projects 

Engineer, Water Networks 

Engineer, Mechanical 

Engineer, Electrical 
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3. Chemist Chief Chemist, Laboratory 

Chemist, Laboratory 

Aluminum Sulphate Helper, Lab 

4. Legal All positions distributed to other job 

categories. 

5.Accountant Accountant 

Bookkeeper 

6. Public Relations All positions distributed to other job 

categories. 

7. Quality Control Inspector, Follow-Up 

Technician 

Data Collection Specialist 

8. Purchasing/Contacting Contract Specialist 

9. Personnel and Training Training Specialist, Operations 

Training Specialist, Maintenance 

10. Administrative Administrative Assistant 
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2. Technical SuDervisor 

A. Treatment 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 

B. Distribution Shift Supervisor Booster Operations 

Supervisor, Vehicles 

Supervisor, Maintenance 

Crew Chief, Maintenance Mains 

Foreman, Network, Maintenance Mains 

C. Customer Services Chief, Customer Services, Accounts 

Foreman, Meter Installation & Repair 

D. Other Foreman, Equipment, Main Stores & 

Equipmen. 
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A. Main Stores & Equipment Mechanic 

Electrician 

Storekeeper
 

B. Treatment Operator, Pump Station Operations 

Technician, Well Station 

Carpenter
 

Road Maintenance Specialist 

Painter, Interior 

Furniture Finisher 

Mason
 

C. Distribution Draftsman 

Technician, Connections 

Technician, Networks 

Mechanic, Vehicles 

Tech. Electrician, Vehicles 

Iron Worker, Welder 

Booster Operator 

Lead Mechanic 

Mechanic, Substation Operations 

D. Other Meter Repairman, Install & Repair, 

Customer Services 
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14. Semi-Skilled 

A. Treatment Operator, Pump Station Operations 

Assistant Road Maintenance Specialist 

Asst. Carpenter 

Asst.Mason 

Asst. Painter, Interior 

Telephcne Operator 

Security Guard 

B. Distribution Asst. Iron Worker 

Asst. Booster Operator 

Driver, Maintenance Mains 

Driver, Booster Operations 

C. Customer Services Asst. Meter Repairman 

Meter Reader 

Cashier 

15. Unskilled Gardener 

Laborer 
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JOB CATEGORY 

1. Management 

2. Engineer 

JOB CLASSIFICATION SYSTEM 
PART 2 - WASTEWATER FACILITIES 

JOB TITLES 

General Manager 

lgr. Follow-Up 

Mgr. Legal Affairs 

Mgr. Personnel 

Mgr. Finance 

Mgr. Purchasing/Contracting 

Mgr. Stores 

Mgr. Training 

Mgr. Customer Services 

Mgr. New Projects/Facility 

Director 

Chief Engineer, Treatment 

Chief Engineer, Collection 

Plumbing Engineer 

Cost Engineer 

Sanitary Engineer 

Mechanical Engineer 

Electrical Engineer 

Engineer, New Projects 
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3. Chemist Chief Chemist, Laboratory 

Chemist, Laboratory 

Assistant Chemist 

Lab Technician 

4. Lega All positions distributed to other job 

categories. 

5.Accountant Accountant 

Bookkeeper 

6. Public Relations All positions distributed to other job 

categories. 

7. Quality Control inspector, Follow-Up 

Technician 

Data Collection Specialist 

8. Purchasing/Contacting Contract Specialist 

9. Personnel and Training Training Specialist, Operations 

Training Specialist, Maintenance 

10 Administrative Administrative Assistant 
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II. Clera Clerk 

Clerk/Typist 

12. Technical Supervisor 

A. Treatment 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 Mechanic 

Chief/Foreman Electrician 

B. Collection Shift Supervisor Pump Station Operations 

Shift Supervisor Pump Station Maintenance 

Foreman Elec. 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 
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,13. Skilled Technicians 

A. Main Stores & Equipment Storekeeper 

B. Treatment Mechanic, Treated Water 

Mechanic, Sludge Pumps 

Electrician, Return Back Water 

Electrician, Operation of Scraper 

Mechanic, Treatment Maintenance 

Electrician, Treatment Maintenance 

Mechanic, Automotive Equipment 

C. Collection Mechanic, Pump Station Operation 

Electrician, Pump Station Operation 

Mechanic, Pump Station Maintenance 

Electrician, Pump Station Maintenance 

Road Maintenance Specialist 

Mason 

Technician, Jet Car Gray. 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 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 

C. Other Security Guard 

15. Unskilled Gardener 

Laborer 
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APPENDIX C URBAN WATER FACLITIES - PART I - CURRENT 

Region Governorate Lecation Cap. Cap. Plants Vater 
, _ Name H/I L/Sec Source 
East Delta Dakahlia Mansura M 700 2 Surface 
East Delta Qalubla Benha 1 730 1 Surface & Wells 
East Delta Dakahlia Simbillavemn M 115 I Surface &Wells 
East Delta 
Mid Egypt 

North Sinai 
Fayotem 

El Arish 
Faium 

M 
I 

150 
360 

1 
2 

yells 
Surface 

Mid Egypt BeoniSuef Beni Suff I 400 2 Surfaoe & Yells 
Mid Egypt Menia Minga M :4 2 Surface & Yells 
Mid Egypt Assuit Assuit I 580 2 Surface & Wells 
Mid Egypt Menia Magbagha M 55 2 Wells 
Mid Egypt Menta Samalut M 60 2 Surface &Weils 
Mid Egypt Beni -uef Biba I 200 1 Surface & Veils 
Mid Egypt Beni Suef Fashn M 60 1 Surface & Wells 
Mid Egypt Menla Mallavl M 87 1 Surface & Wells 
Mid Egypt Menia Beni Mazar M 67 I Surfaoe & Wells 
Mid-Delta Gharbia Samannud I 270 3 Yells 
Mid-Delta Oharbia Zifta M 365 3 Wells 
Mid-Delta Menoufia Shibm .1 Kern I 640 3 Surface & Wells 
Mid-Delta Gharbia Tanta M 600 2 Surface 
Mid-Delta Oharbia Mahalla el Kubra I 670 2 Surface 
Mid-Delta Charbia Basgun M 145 2 Wells 
Mid-Delta Menoufla Minvf I 1200 2 Surface & Wells 
Mid-Delta Damietta Damietta I 600 I Surface 
Mid-Delta Kafr el Sheikh Kafr el Sheih M 400 1 Surface 
Mid-Delta Sharkia Zagizig M 451 1 Surface & Wells 
Mid-Delta Kafr el Sheikh Disuj I 100 I Surface 
Mid-Delta Gharbla Kafr of Zalgat I 100 I Surface & Wells 
Mid-Delta Sharkia Faqus M 127 1 Surface & Wells 
Mid-Delta Menoufia Ashmun M 100 1 Surface &Veils 

Upper Egypt Qena Qena I 425 3 Surface & Wells 
Upper Egypt Suhag Tahta I 250 2 Surface & Wells 
Upper Egypt Qena Luxor I 260 2 Surface & Wells 
Upper Eg,Ot Aswan Asvan M 460 2 Surface & Yells 
Upper Egijpt Suhag Suhag I 200 2 Surface 
Upper Egypt Suhag Akhmla I 100 2 Surface 
Upper Egypt Aswan Kom Ombe I 200 I Surfa&e & Wells 
Upper Egypt Suhag Girga I 100 1 Surface 
Upper Egypt Suhag Hansbab M 23 1 wells 
Upper Egypt Qena Isna M 162 I Surface & Wells 
Upper Egypt Qena lus I 150 I Surface &Wels 
Upper Egypt Qena Dishna M 131 1 Surface & Yells 
Upper Egypt Aswan Idfu I 30 1 Surface & Wells 
West Delta Behefra Damamir M 312 1 Surface 
Vest Delta Beheira Kafr el Dawvar I 400 1 Surface 
WWestDelta Marsa Matrouth Marsa Matrouth M 35 1 Cisterns, Tanker 

Capacity Represents the Total for the City & Surrounding Service Areas 
M= Maximum, I = Installed; Max Demand =70% Wnstalled, Average Demand = 50% Intsalled 

r'- .
 



APPENDIX C URBAN WATER FACLITES - PART 2 - NEW 

Est. Date ofProject 	 Cap. Water
Region Governorate Location 	

Source Completien*T L/SecName 
New 200 Surface 1988 

East D91ta Qalubia 	 Khanka 

Fova Upgrade 800 Surface 1989
 

Mid-Delta Kafr El Shetih 
Safaga Upgrade 250 Surface 1989 

Upper Egypt 	 Oetna 
Oena Luxor Upgrade 400 Surface 1989 

Upper Egypt 
New 200 Surface 1990 

Mid-Delta Oharbla 	 Zifta 
New 600 Surfaoe 1990

El AdloiaMid-Delta Damietta 

Mid-Delta Damietta Damietta Upgrade 600 Surface 1990
 

El Bostan Upgrade 1200 Surface 1990 
Mid-Delta Damietta 

New 400 Surface 1990 
East Delta Dakahlia 	 Talkha 

New 600 Surface 1990 
East Delta Dakahlla 	 El Gamalla 

Surface 1990 
Mid Egypt Beni Suef El Fashes 	 New 200 


New 200 Surface 1990
 
Mid Egypt Beni Suef 	 Bebba 

Surface 1990 
Mid Egypt Beni Suef 	 Masara Nasan New 200 


El Abbasa Upgrade 1400 Surface 1991
 
Mid-Delta Sharkia 

New 400 Surface 1991 
East Delta Dakahlia 	 Hitfares 

New 200 Surface 1991 
Upper Egypt 	 Aswan Edfu 

New 600 Surface 1992 
Upper Egypt 	 Oena Qema 

New 400 Surface 1992 
Upper Egypt Qena 	 Deshna 


Kafr El Dawar UpgraOde 600 Surface
 
West Delta Beheira 


New 400 
 Surface 
West Delta Beheira 	 Edfina 

SurfaceNew 400
West Delta Beheira 	 El Nobarla 

-- 400 Surface 
East DeI. Qalubia 	 Beaka 

New 500 SurfaceEl HamoolMid-Delta Kafr El Sheikh 
Kafr El Sheikh Upgrade 1000 Surface

Mid-Delta Kafr El Sheikh 
1000 Surface

Mid-Delta Kafr El Sheikh 	 Hahalla Abu All Upgrade 
600 SurfaceEl Salhla ewMid-Delta Sharkla 

New 600 Surface 
Mid-Delta Sharkia 	 Failus 

SurfaceNew 300
Mid-Egypt Fayjoum 	 Fagoum 

Surface 
Upper Egypt Qena Magha NamadJ 	 New 400 


Now 400 Surface

Upper Egypt 	 Sohag Sohag East 

SurfaceNew 40C 
New 300Upper Egypt 	 Sohag El Manshah 

Surface 
Ilid Egypt Minya 	 Hinga 

400 SurfaceNewMid Fgypt Minya 	 Hatai 
New 1000 SurfaceDomlat El GldldaMid-Delta Damietta 

SurfaceNew 400
East Delta Daahlia Be11ass 


New 300 
 Surface 
Mid Egypt Beni Suef 	 Beni Suef 

SurfaceNew 400
Upper Egypt 	 Aswan Kommb 

SurfaceWest Ismanlia New 400
East Delta Ismailia 

New 1600 SurfaceKantra SharkEast Delta North Sinai 
A 2 YEAR DELAY WAS REPORTED BY EXECUTION 	 DEP-T 

M CONTRACT DATES,NOPVASD 
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APPENDIX D
 

CURRENT and NEW WASTEWATER FACILITIES 



APPENDIX D URBAN WASTEWATER FACILITIES - PART I - CURRENT 

Region Governorate Location Treatment Process Capacity Pumping In Operation 
Name Plants T pe* L/Sec. Stations 1989 

East Delta Port Said Port Said 1 PS, TF - 11 No 
East Delta Dakahlia Mansura 1 SA 285 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 1 OD 30 0 N/A 
East Delta Damietta Damietta 1 SA 150 19 No 
East Delta Suez Suez 1 - - No 
East Delta Ismailia Ismailla 1 TF 700 Yes 
East Delta Dakahlia Simbillaveln 1 -- - No 
Mid-Delta Gharbia Mahalla el Kubra I SA 200 10 No 
Mid-Delta Gharbia Tanta 1 SA 400 5 Yes 
Mid-Delta Gharbia Kafr *I Zaiyat 1 SA 90 5 NO 
Mid-Delta Gharbia Samannud 1 SA 208 2 No 
Mid-Delta Sharkia Zagazlg 1 SA 125 2 No 
Mid-Delta Menoufia Minuf I SA 220 3 No 
Mid-Delta Kaf- 1Sheikh Kafr *I Sheikh 1 TF 250 5 No 
Mid-Delta Menoufia Shibin *I Kom 1 TF 240 3 No 
Mid-Egypt Fayoum Fagum 1 SA 220 7 Yes 
Mid-Egypt Beni Suef Beni Suef 1 TF 240 8 Yes 
Mid-Egypt Menia Minya 1 TF 200 5 NO 
Mid-Egypt Assuit Assuit 1 TF 110 8 No 

Upper Egypt Aswan Aswan I SA 230 4 No 
Upper Egypt Suhag Subag 1 TF 145 3 Yes 
Upper Egypt Qena Laxor I TF 150 2 Yes 
Upper Egypt Qena Qema I TF 145 3 Yes 
Vest Delta Beheira Damanhur 1 SA 830 4 No 

PS - Primary Sedimentation, SA - Surface Aeration, 
TF v Trickling Filters, OD = Oxidation Ditlches 

D-1 



APPENDIX D URBAN WASTEWATER FACILITIES - PART 2 - NEW 

Region Governorate Location Project -Process Capacityj Pumping Est- Date of 
Name Tjpe Tqpe* L/Sec. Stations Completion* 

West Delta Beheira Shubra Khit New Unknown 200 2 1989 
West Delta Beheira Abu El Matamir New TF 315 4 1989 
Mid-Egypt Fayoum Fayoum New SA 695 -- 1989 
Mid-Delta Oharbia Tanta New SA 1040 1990 
Mid-Delta Gharbia Mahala El Kuba New SA 1390 1990 
Mid-Delta Gharbia Samanoud New TF 2080 -- 1990 
West Delta Beheira Kafr El Dawar New SA 695 6 1990 
East Delta Damietta Damietta Upgrade SA 1045 17 1990 
Mid-Delta Kafr El Sheikh Kafr El s.hoh Upgrade SA 465 -- 1990 
East Delta Port Said Port Fouad New SA 230 -- 1990 
Mid-Delta Gharbia Basoun New SA 580 8 1991 
West Delta Beheira El Hahmoudla New SA 210 4 1991 
East Delta Qalubia Qaliob New Unknown 1620 -- 1991 
East Delta Qalubia Shibin El Kanater New SA 230 4 1991 
East Delta galubia Toekh New Unknown 280 4 1991 
East Delta Qalubia Kafr Shoker New Unknown 175 3 1991 
East Delta Damietta Ras El Baar New SA 465 - 1991 
East Delta Darnietta El Zarka New SA 150 6 1991 
East Delta Danietta Ezbah El Bourg New OD 290 3 1991 
East Delta Damietta Kafr Saad New SA 210 3 1991 
East Delta Damietta Faraskor New SA 245 4 1991 
Mid-Delta Menoufia Shb|in El Korn Upgrade TF 1090 2 1991 
Mid-Egypt Minya Minya Upgrade Unknown 230 4 1991 
West Delta Beheira Eldongat New C) 90 2 1992 
West Delta Beheira Diamanhour New SA 1850 5 1992 
Upper Egypt Aswan Asvan Upgrade SA 243 -- 1992 
Upper Egypt Qena Luxor Upgrade TF 280 3 1992 
Upper Egypt Sohag East Sohag New SA 1300 -- 1992 
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APPENDIX D URBAN WASTEWATER FACILITIES - PART 2 - NEW 

Mid-Egypt Minya El Fekria New Unknown 510 1992
 
Mid Egypt Assuii Assuit Upgrade Sa 1390 1993
 

Upper Egypt Qena Qma Upgrade SA 465 -- 1994
 
Mid-Delta Gharbia Kafr El Zay at New Unknown 200 --

West Delta Beheira Mashia El Horia New TF 470 3 
East Delta Qalubia Benha New SA 1390 3 
East Delta Dakahlia Mansoura Upgrade SA 1390 -­

Mid-Delta Menoufia Mimuf New SA 465 3 
Mid-Delta Sharkia Zagazig Upgrade SA 1450 --

Upper Egypt Red Sea Ghergda New Unknown 350 -


Upper Egypt Sohag Vest Sohag Upgrade SA 650 4
 
East Delta Port Said Port Said New Unknown 2315 --


East Delta Imailia Ibmailia New Unknown 1735 --


East Delta Suez Suez New Unknown 3240 -­

* NOPVASD CONTRACT DATES, A 2 YEAR DELAY IS REPORTED BY THE EXECUTION DEP-T 
PS = Prima y Sedimentation, SA = Surface Aeration, 
TF - Trickling 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 r.aper, Vol. 4 & 5, February 1980. 

BVI-ATK Management and Tariff 5tudles. Executive Summary: Overview, 

October 1979. 

BVI-ATK Management and Tariff Studies Relative to Water/Sewage 

System: Final Report. October 1979. 

Canal Cities Consultants/Egyptian Canal Cities Consultants Training and 

institutional Needs Assessment. February 1987. 

Hazen and Sawyer Port 5ald Water and Wastewater Facilities Master 

Plan: Final Report. Volume II and 1II, June 1979. 

Heegard, Fleming The National Scene for Sector Manpower and Training. 

April 1985. 
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Metcalr and Eddy, Inc. Ismailia Waterworks and Wastewater Facilities 

Lls_&LPln. June 1979. 

Mltwally, Hassan Manoower and Training Issues InMeeting the Goals of 

the IDW55 Decade, April 1985. 

Plrnle - Harris International Sue Wastewater Facilities Master Plan. 

Volume II - Technical Report, June 1979. 

Pirnie - Harris International Suez Water Facilities Master Plan. Volume 

II - Technical Report, June 1979. 

Wilbur Smith &Associates Provincial Cities Development Pro ject -

Final Workplan Assessment 1985-86. June 1986. 

USAID/Calro Egyot - Water and Wastewater Sector Assessment. Final 

Report, May 1985. 

USAID/Calro Water and Wastewater Sector Assessment. Vol. 1, May 

1983. 
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6. 0. E - DECREES and LAWS 

G.O.E., Presidential Decree No. 197 - Estallshment of the National
 

Organization for Potable Water and Sanitary Drainage. 1981.
 

G.O.E., Law No. 47 (The Labor Law). June, 1978.
 

G.O.E., Law No. 48 (The Public Sector Personnel Law). 1978.
 

REFERENCES
 

Central Agency for Public Mobilization and Statistical Analysis 

(CAPMAS), Statlstlcal Yearbook Arab Republic of Egypt 1952 - 1987. 

1988. 

Freund, Willaims, Perles, Elementary Business Statistics. 1988. 

International Labor Organization, Directory of Occupatlonal Titles. 1970. 

U. S. Department of Labor, Directory of Occupational Titles. 1977. 
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Appendix F 

CONTACT RECORD 

NOPWA5D: 

Chairman 

Deputy Chairman 

Central Department for Training 

Director: Eng. Saleh floustafa 

Counterparts: Eng. Fathl Anis, Eng. Fatma EI-Zahraa Iloustara, 

Eng. Asmaa [loustara 

Central Department for Planning 

Technical Support & Requirements General Department 

Cerral Department for Finance & Administration 

Personnel General Department 

Administration General Department 

Central Department for Design 

Hydraulic Design General Department 

Central Department for Implementation of Projects - Delta & Canal Cities 

Central Department for Implementation of Projects - Mid & Upper Egypt 

Organization & Management General Department 

Information Center General Department 
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MINISTRY OF RECONSTRUCTION & HOUSING: 

Central Department for Public Utilities 

General Organization ror Physical Planning 

MINISTRY OF MANPOWER & TRAINING: 

Cairo Governorate 

GENERAL ORGANIZATION FOR SANITARY DRAINAGE, CAIRO. (GOSDC) 

Deputy Chairman
 

Central Department for Training
 

Sahara Training Center
 

TOrlOHAR - GESAR EL SUEZ, IOth RAMADAN: 

Director or Center 

GOVERNORATE, CITY, WATER AND WASTEWATER PLANT 

AUIIORITIES: 

Aswan, Luxor, Assult, Minya, Qena, Sohag, Benha, Zagazlg, Kafr El-Zalat. 

Damanhour, South Sinai, Port Said, Beni Suef, Fayum, Domlat, riansoura, 

Tanta, rilnuf, Kafr El-Sheikh, riahalla EI-Kubra 

Damanhour Training Center 

O.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 

AAW (Dr. Ahmed Abdel Warith) 

Headquarters 
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