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INTRODUCTION 

- The Cairo Sewerage I (CSI) Project was designed to improve the operation of 
th.2 Cairo wastewater system, to design its expansion, and to improve wastewater 
disposal in unseweted areas. It included: 

4 Rehabilitation of the Cairo primary collection system; 

Training of operation and maintenance staff; 

Review and development of plans for the expansion of 
the system to the year 2000. It was h t e r  extended to 
include the rehabilitation of the secondary system, 
expansion on the Cairo Vest Bank, de;?ign of the East 
and Vest Bank systems, intervention in unsewered 
areas, and the provision of training and management 
advisory services. 

CSI has improved the actual operation and maintenance of the Cairo system. 
A Pump stations and sewer cleaning still have deficiencies but are more - effective. lmprovement is due to the combination of new equipment, training, 

checklists and evaluation of preventive maintenance, and management advice. 

Termination of CSI and delay in Vork Order IVA (WO IVA) was a setback. WO IVA 
offers the chance to regain lost ground in a supportive atmosphere within the 

- General Organization for Sanitary Drainage (GOSD) and with liaison - arrangements in place. 

PUMP STATION AND SEVER CLEANING PERFORMANCE HONITORING AND OPERATIONS AND 
MAINTENANCE TRAINING 

- - Training Impact 

Training was one factor in the improved performance of pump stations and sewer 
cleaning. The performance monitoring checklist and rating system was a good 

-a indication of this. It is also demonstrated by the two-thirds reduction in 
flooding shown in the Environmental Quality International (EQI) evaluation of 

- late 1987. 

Training effectiveness and persistence was damaged due to the hiatus between 
the exhaustion of funds for training and the start-up of WO IVA. Training must 
be ongoing and receive management support. Further training is urgently 
required as there are only 600 trained so far (six to seven percent of work 

A force). - 



Much greater training resources are needed, especially in equipment for "hands 
on" training. There is also 3 major neea for management training for which a 
graduate program in management should be developed and existing courses 
utilized at the American University in Cairo and elsewhere. 

Training facilities at Syphon and proposed at Ameria and Zenon should be 
expanded. 

Performance Monitoring and Training 

Key elements of the performance monitoring and training program were the 
initial needs assessment and training (which took into account lack of or 
levels of education, was taught in Arabic by respected GOSD engineers, and 
included many visual features). Preventive maintenance programs and checklists 
were developed. American British Consultants (ANBRIC) and GOSD staff regularly 
evaluated performance. This created healthy competition among the ejector 
stations for best ;~erformance. 

GOSD Hananemenl Concerns 

Current management is very anxious to expand training and properly equip a new 
training center as soon as possible. 

Implementation Problems and Solutions of the Program 

By 1991, clean water flowing into Cairo will exceed the capacity of the new 
and existing sewer sys tem. Effective operat ion is essential. CSI 
rehabilitation of the pump stations followed by training, preventive 
maintenance checklists, and regular evalaations in 1985-87 were effective. The 
18-month hiatus which followed caused some of the gains to be lost. This 
applies equally to the ejector stations and sewer cleaning. To reinstate the 
program the following steps are required: 

b Checklists and evaluations must be restored. 

b GOSD Technical Evaluation Department must be trained 
and made responsible for them. 

There should be annual competition with prizes for 
best station, crew, performance, etc. 

e A new pump repair shop is urgently needed 

e Better supply of and procedures for obtaining spare 
parts must be developed, 

b Safety policy, equipment, and training are an urgent 
need. 



+ Public awareness is needed to avoid misuse of sewers. 

o Iletter building regulations are required to prevent 
building without sewers and building over or burying 
manholes. 

Proper maps of sewers are required. 

e New zone sewer maintenance depots are needed. 

INSTITUTIONALIZATION OF THE PROGRAM 

Effective operation of GOSD is subject to a number of constraints, especially 
lack of management autonomy and limited ability to raise its own revenues. 

t GOSD should work toward autonomy, possibly as a public 
company raising its own revenues. 

e USAID could work directly with GOSD on O&H matters. 

The budget is inadequate but underspent and provision of foreign currency for 
spare parts is uncertain. 

e GOSD should spend up to budget. 

t VO IVA staff cocld possibly help in the preparation of 
the budget bid to the Ministry of Finance. 

e GOSD should be given details of foreign currency 
allocation in time to order spare parts, etc. 

PERSONNEL 

Overall numbers are high, but there are still shortages in certain areas. 

For long-term effectiveness: 

e Management training should be a requirement for senior 
posts and others put to a supernumerary list. 

e A staffing ceiling should be imposed at the present 
number. 

e Use of the government retirement (age 55) provision 
would redwe numbers. 

- vii - 



ESTIMATED COSTS 

Approximate estimated costs are given in the report for additional training w 

and training facilities, for support to O&H in new equipment and depots, and a 
small sum for institutional support amounting to a capital sum of an estimated 
$8,080,000 with annual costs of an estimated $285,000 (excluding training) 
from WO IVA funds until GOSD is able to finance itself. 

(N.B. Annual training costs for USAID funding are also given at the end of 
Appendix E.) 

v i i i  - 
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Chapter 1 

IITI'RODUCTION 

1.1 Background and Scope of Work 

The Cairo Sewerage I (CSI) Project, funded by the United States Agency for 
International Development (USAID), had as its objective hnprovement in the 
functio~iing of the Cairo sewerage system, the design of its expansion, and the 
improvement of wastewater disposal in unsewered areas of Cairo. 

As amended, the project provided for: 

4 rehabilitation of the primary collection system, 

+ rehabilitation of the secondary system, 

4 review of previous studies and the development of a 
plan for Cairo's needs up to the year 2000, 

@ design of the East and West Back system expansion, 

3 intervention in unsewered areas, 

+ training operation and maintenance staff, 
+ training and management advisory services. 

The operation management services are to be continued in Work Order IVA (WO 
IVA) just commenced under a follow-on project and this evaluation should also 
facilitate the use of future funding under the new order. 

A request for technical assistance in evaluating the activities of the project 
as far as operation and maintenance (OLM), training, and management are 
concerned was issued by USAID/Egypt to the Water and Sanitation for Health 
Project (WASH). The original six-week study due to start in March 1988 was 
reduced to five weeks and commenced in September 1988. 

The WASH team consisted of an engineer with broad experience in all aspects of 
OLH, a training specialist, an O M  specialist, and a social scientist. 
Members of the evaluation team are listed in Appendix A. 

The study was designed to collect and evaluate information and results from 
the project to date. This was to be achieved by actually involving the General 
Organization for Sanitary Drainage (GOSD) staff, the Cairo Wastewater 
Organization (CVO), concerned American British Consultants (AHBRIC) staff, and 
the funding agency USAID. 

The assignment included two days of workshops to discuss the draft final 
report and its recommendations and to prepare a slide record for use as a 
training aid. Workshop activities and outcomes are described in Appendix F. 



1.2 Uata Collection 

Data and performance evaluation checklists collected by the contractor during 
earlier contracts and currently being collected in WO IVA were utilized. 
Detailed interviews were held with 69 senior and middle management staff, a 
sample of trainees of GOSD and CWO, and the contractor staff of AHBRIC and 
USAID. Although questionnaires were prepared, the interviews inevitably became 
open-ended and this proved beneficial (see Appendix B for list of 
interviewees). Site visits to 12 pumping stations, wastewater treatment works, 
training centers, and sewer cleaning crews were used to estimate current 
performance. 

1.3 Methodology 

The basic methods used for gathering data process were the evaluation sheets 
for pumping station performance, the EQI evaluation carried out in Februazy 
1988, site visits, progress reports, individual interviews and the 
documencation of WO IVA and the data so far produced for it. 

The interview process included the following aspects: 

current OCH performance, 

performance monitoring and training activities 
developed, 

their impact on O&M performance, 

other factors affecting O&H performance, 

GOSD management concerns, 

complementary support required, 

institutional support required, 

recommendations for future policies of GOSD, 

recommendations for future funding activities, 
"noticesw, under VO IVA, 

likely costs to the program and assessments of 
benefits, 

methods of sustaining performance after USAID 
interventions are completed. 



Chapter 2 

OVERVIEW 

A brief overview of the key findings of the evaluation is provided below. An 
analysis and presentation of data is provided in the chapters 2qiiowing. 

t The objective of the operations and maintenance interventions 
under Cairo Sewerage I was to improve the actual operation and 
maintenance of the Cairo sewerage sy- em. This has undoubtedly 
been successful. 

t As the EOI study earlier this year shows flooded areas in 1987 
were reduced by nearly two-thirds compared with 1981. 

t Pump and ejector stations although still not maintained to ii 
common standard are certainly more effective with fewer 
breakdowns. 

t Sewer cleaning is carried out on a regular basis although not 
frequently enough and a few areas remain blocked due to lost 
manholes, etc. 

+ This improvement was due to a combination of capital works in 
new pumps and sewer cleaning equipment, training, the checklist 
and evaluations of preventive maintenance, and management 
advice. 

t Unfortunately, just when the checklist and evaluations were 
beginning to show results, CSI terminated and due to delays in 
the start-up of VO IVA a hiatus of 15 months occurred, which was 
a setback and destroyed some of the gains. 

t VO IVA with its flexible system of 'Notices1 offers the 
opportunity to regain lost ground and to complete the process, 
especially in view of the enthusiasm of top management and the 
existing good liaison arrangements via the executive steering 
committee. 



Chapter 3 

PERFORMANCE MONITORING AND TMINING 

3.1 Background 

At the inception of the Greater Cairo Wastewater Project, it was recognized 
that a training program for the more than 10,000 employees of the General 
Organization for Sanitary Drainage (GOSD) had to be established. In that 
regard, GOSD selected technical and managerial staff for initial specialized 
training on the types of facilities under design at that time. In addition, 
American-British Consultants (AMBRIC), the consultant group selected as 
contractors on the project, provided training which included courses in 
wastewater treatment plant and pumping station operation and maintenance. 
Support programs that provided workshops, laboratories, and training in the 
functions of warehousing, inventory control, and records management were also 
begun. Between 1980 and 1981, AMBRIC trained approximately 400 operations 
personnel. 

The rehabilitation phase of the project, which represented a major capital 
investment in terms of construction and design, made clear the need to protect 
this investment by ensuring that the operating and maintenance (O6M) staff of 
GOSD would be prepared to operate and maintain these facflities properly on a 
continuing basis. In furtherance of this objective, US,\ID provided initial 
funding for an 06M training and assistance program. In October 1984 two U.S. 
operations and maintenance specialists were brought to the project to develop 
and implement a program of training and assistance. On the recommendation of 
the GOSD chairman, the OCH team was expanded to include two GOSD engineers as 
counterparts to the U.S. operations and maintenance specialists. 

Training 

The first effort of the training team vas to conduct a needs assessment which 
included three major steps: 

1. a concerted information gathering effort, 

2. determination of existicg and potential O&H problems, and 

3 .  identification of training responses to remove the problems or 
lessen their effects on the system. 

Because new equipment, controls, and methods of operation were incorporated 
into the rehabilitation of the pump stations, deficiencies of knowledge on the 
part of the maintenance staff resulted as to the proper maintenance 



requirements of the system. Becnuse of the comp1,cxi ty of the new equipment, 
the training dcslgn included the following elements: 

+ Givcn the various levels of formal education (e.g. 
from graduate engineers to illiterates), the use of 
basic vocabulary was chose. 

+ All training was presented in Arabic by the two GOSD 
engineers. 

+ Trainees were given a full explanation of the water 
cycle with emphasis placed on how their work was an 
important part of the cycle and, therefore, an 
important contribution to society. 

6 Readily identifiable analogies were used to emphasize 
key points. 

+ Visual aids were used extensively to reinforce the 
text of the lesson plans. 

The heuristic, or discovery, method of instruction was 
used. 

3.3 Evaluation -- 
Development and implementation of a performance monitoring checkList program 
was a critical part of the training and evaluation effort. The purpose of this 
checklist was to provide a solid, uniform basis of knowledge and understanding 
of specific job responsibilities and to bring the level of maintenance in the 
pump stations to a point where they could be kept in good working condition 
until more extensive assistance could be provided. 

Factors of performance that were included in the evaluation were: 

+ Condition and maintenance of pump control panels 

+ Condi tion and maintenance of automatic cant rols 
(floats and alarms) 

+ Documentation of performance monitoring checklists and 
forms 

+ Condition of wet wells 

+ Condition and maintenance of auxiliary equipment 

e Housekeeping 

6 Site safety. 



A standard point-grading scale was developed with the factors most important 
to pump station performance receiving higher point values than other factors. 
After the results of the firyt evaluation were tabulated, the individual 
stations were ranked. The individual station results were also separated 
according to the seven administrative areas of the GOSD system. The area 
results were then compiled and ranked. This provided a fair way to measure the 
level of effort given to the consistent operation and maintenance at any 
single station, as well as a comparison of the overall efforts of the seven 
areas of the GOSD operations and maintenance department. 

The overall results of the first evaluation were higher than expected. The 
results, however, identified certain aspects that required additional 
assistance, such as the need for detailed guidelines to properly fill in the 
checklists and forms. Between 1985 and l a t ~  1986 there had been six such 
evaluations. The results obtained in the sixth and last full evaluation at the 
end of Cairo Sewerage I are shown in Table 1. 

Key elements of the improvement of performance of the stations include: 

4 Assistance of the O6M team. 

4 Competition between the seven areas that the 
evaluation subtly introduced. 

4 The realization on the part of the GOSD 06M staff that 
their work was regularly being observed by the 
management of their own organization and AMBRIC staff, 
and that good work was being recognized. 

The evaluation program, which was designed to be flexible enough to meet a 
variety of changing needs and circumstances, contributed significantly to the 
increase in improvement of operations at the pumping stations. It also served 
as a continuing needs assessment and a means of accounting for the various job 
responsibilities associated with the stations. If applied on a consistent 
basis with adequate budgetary and other support, this program could serve as 
an effective training model for other GOE and USAID activities. 

3.4 Impact of Training 

Approximately 600 GOSD personnel received training through the five training 
programs offered as part of the rehabilitation program. GOSD officials 
continue to assert that trained personnel enhm~ced the efficiency of pumping 
operations. From observations, it is obvious that despite continuing problems 
in some areas, the overall operation of the system has been improved and that 
a significant part of this is due to training under CSI. This improvement can 
be attributed, in large measure, to hands-on, practical training, operation 
checklists, and to improved performance as demonstrated by periodic 
evaluations (see Appendix C). 





Problems of flooding have varying etiologies. Among the causes discovered are: 

+ A substantial portion of the existing sewerage system 
was inadoquate to convey daily flows. 

+ Sediment and grit had significantly reduced the 
carrying capacity of the collectors. 

6 Surcharged collectors prevented the free discharge of 
wastewater from the secondary system. 

o Improper operation and maintenance of puraping 
stations. 

If the data on flooding is analyzed before and after the rehabilitation 
program, which included the design and implementation of training, checklists 
and performance evaluations, it is clear that there has been a marked decrease 
in the incidence of flooding. 

The rehabilitation program generally removed those flooding problems said to 
be caused by improper operation of the pump stations, improper manual and 
mechanical sewer cleaning, and pump failures, electrical and other operations 
and maintenance functions. The result of the improvement in operations and 
maintenance of the pump stations has not only contributed to a reduction in 
the incidence of flooding but "improved environmental conditions and the 
possibility of living a normal life." (EQI Evaluation, February 1988, p. 21). 
It is reasonable, therefore, to say that there has been a positive effect of 
training on performance and that the performance monitoring checklist/rating 
system is a reliable indicator of improved performance. 

Training Effectiveness 

The major elements in the success of th,e training interventions were: 

6 simplicity (e.g. usage of basic vocabulary, transla- 
tion from English to Arabic for non-English speaking 
personnel, etc.); 

+ opportunity for hands-on, practical applicaticns of 
the training; 

+ delivery or presentation of the training material by 
Egyptian staff who were held in high esteem by the 
participant trainees; and 

6 discussion of the role of the trainee and his impor- 
tance to the overall efffcient operation of the pump 
station as well as the consequent contribution made to 
the health and welfare of the society-at-large, 



The objective of the O&M training team was to teach and assist the GOSD staff 
so the rehabilitated pumping stations would be properly operated and 
maintained. The ultimate goal was to ensure the sustainability of the project 
after donor involvement had ceased. In achieving goals and objectives of this 
type, however, questions must ultimately be raised as to the effectiveness and 
persistence of the training. It is clear that in order for training to be 
effective, certain variables must be considered: 

t trainees must be motivated to use the newly acquired 
knowledge ar skills; 

t the training must be regularly reinforced; 

t follow-up checks must be made. 

These factors or variables are also a prerequisite to training persistence. 
Given the improvement in performance of the pump stations over the period 
during which evaluations were conducted and analyzed, it can be said that the 
training was not only effective but that its impact persisted. Training is an 
ongoing process and in order for this or any other training intervention to 
persist i t  is necessary to have a continuing education mechanism. 

3.6 Future Training Needs 

In interviews with GOSD, CWO, AHBRIC and USAID personnel associated with the 
Cairo I Sewer Project, respondents were queried as to what supports they felt 
were critical to the future success of the program. Reviewing the perceived 
needs stated by the various respondents and comparing them with our 
observations, the following list of additional training to be provided under 
WO IVA is suggested: 

t Training designed for illiterate employees: In order 
to assist them in understanding the significance of 
the work of the pump stations and the importance of 
carrying out their job responsibilities. 

t Hore widespread training (electricians, mechanics, 
aperators, etc.): At present out of the total' 
population of the GOSD workforce, only six to seven 
percent of the employees have received any training. 

t Adequate spare parts at the work site: As a 
reinforcement mechanism for :he conceptual classroom 
training, it is necessary to provide hands-on 
opportunities to understand the practical applications 
of the theory. The absence of spare parts and the 
procedural difficulty in obtaining them is a major 
complaint and is crucial to the success of any present 
or future training intervention. 



e - Safety training and equipment: Since 1985 six GOSD 
employees have perished due to inadequate under- 
standing of the role of safety and the lick of safety 
equipment. Other employees have been invclved in 
various types of accidents but statistical information 
on these events is not kept. 

t -rs: A cadre of Egyptian trainers must .- 
be developed who have the ability to translate, 
decode, and communicate conceptual and practical 
information to GOSD employees. 

e Management training: The overwhelming majority of GOSD 
management has an academic background in engineering. 
While engineering is a profession which enjoys high 
esteem in the society, it does not necessarily prepare 
them to be managers and motivators of the personnel 
under their leadership. While tRere are inany capable 
rnmagers in GOSD, managerial training will provide the 
skills and techniques necessary to enable employees to 
reach their maximum potential. 

e - Incentives: Discipline is a useful and necessary 
management tool and can motivate workers to do their 
assigned work. However, i t  is much more desirable to 
motivate through pride rather than fear. One way of 
providing this motivation through pride and reinforce 
training is by personal recognition. When observed, 
verbal recognition of a worker for having learned well 
and done good work, in front of fellow workers, will 
instill great pride in that individual and motivate 
his fellow workers to strive for the same recognition. 

e On-site training: Many managers complain that the 
workload at their pump station is so heavy that it  is 
impossible to send personnel off-site to a training 
facility. In cases where three shifts are operating, 
two out of three of the workforce have no access to 
training at all. In instances such as this, training 
on-site could be provided to at least two shifts while 
allowing workload requirements to be met. 

t Training center: Presently, training is conducted at 
the Syphon training center. In this facility, - 
computer, electrical, mechanical, and other types of 
training are occurring simultaneously in an area that 
is barely suitable for one of these activities alone. 
Attention is an immutable prerequisite for learning, 
and the distractions, which are interminable in this 
small, cramped, crowded facility, are uncomplementary 
to the training .process. A larger, fully equipped 
training facility would not only aid the process of 
learning/training but would allow greater access to 
training to more trainees in the various categories 
than is presently the case. 



6 Budgetary support: Since 1986 GOSD has not received 
any external budgetary support for its training 
activities. In fact, at the end of the last period of 
support from AID, all materials were withdrawn (e.g., 
copier machines, paper, etc.). Since that time, GOSD 
has provided LE 1,000* per yezr in an attempt to 
continue this vital function. Two facts are clear: 
(1) this level of funding for training is woefully 
inadequate and (2) in order for training to continue 
and survive sufficient donor funded facilities and 
financial support must be made available. 

6 Arabic-speaking consultants: To the extent possible, 
consultants who are fluent in Arabic should be made 
available for this and other projects. 

6 Commitment : A strong commitment must be made by GOSD 
to maintain continued emphasis on training for all 
levels of the organization. GOSD must make provisions 
for using training modules that have been designed and 
implemented on a continuing basis to train new 
employees and reinforce the training of existing staff 
through repetition. 

It is hoped that the above future training needs will be addressed and given 
high priority under Work Order IVA. 

Recormenda t ions 

In addition to sending staff to existing management training courses, a 
graduate program in management should be developed in conjunction with the 
American University of Cairo which would be offered to qualified engineers and 
technical staff who are filling or who will be filling management posi t ions 
with GOSD or other Egyptian public utilities. A preferred approach would be 
for participants to attend the program on a part-time basis while remaining in 
full-time employment. By attending the masters degree program on a part-time 
basis it would take a minimum of three years to a maximum of six years to 
complete thus ensuring GOSD a reasonable amount of guaranteed service from the 
employees in return for GOSDts subsidizing the cost of the employee's 
participation in the program. A mechanism of this sort would go far in 
developing a cadre of trained managers. 

Until the new central training center is provided, proposed facilities at 
Zenon in Ameria should be expanded and utilized as general and as specialized 
centers. Syphon should also be expanded. 

* An exchange rate of US $ 2.32/LE is used in this report. 



Chapter 4 

IMPACT OF PERFORMANCE MONITORING AND 
TRAINING ON OPERATIONS AND MAINTENANCE 

4.1 General 

Clearly the effective operation and maintenance of the original, .he rehabili- 
tated, and the new elements of the Greater Cairo sewerage and wastewater 
plants are vital element for the future of the city. 

The efforts of 85 to 90 percent of the 10,579 GOSD staff are devoted to this 
end. 

Nor does the task stand stillp3 by 1991 the clean water supply will reach six 
million cubic meters a day (in Id) and, alloying for 70 percent entering the 
sewers, a reception capacity of 4.2 million m /d will be required, 

By adding capacity of the new to the old sewerage system it is clear that a 
shortfall exists. 

New system 1.2 million mild 
Old system - 2.1 million m /d 

Total - 3.3 million m3/d 

It will be seen that the O&H of the system will have to be at maximum 
effectiveness if major problems are to be avoided. 

This shortfall in system capacity also shows the wisdom of retaining the old 
pump stations on a care and maintenance basis. 

A considerable effort was made in Cairo Sewerage I to rehabilitate both the 
primary and secondary collector systems and to rehabilitate nearly half of the 
existing 104 pump stations. Equipment and management assistance was given to 
clean out accumulated debris in the sewers, and, as the EQI evaluation of 
early 1988 shows, the incidence of flooding has been significanaly reduced 
(see Table 2). 

In spite of this, remaining problems need to be tackled under VO IVA. 

Another part of the project where progress remains to be made is the unsewered 
areas. Over two million people live in areas without access to sewerage and 
major developments, including multi-story apartment blocks, continue to take 
place with no access to sewerage. 



NO. OF FLOOQED @REAS OBSERUEO IN 8 DISTRICTS 
UNDERSTUDV IN SEPTEMBER - OCTOBER 1981 

1. E l  Flountm 
(Tahflr/lslaa t Hare) 

2. Abou Hori@m/Sokkot Hokki 

3. N o ~ s h / S h o r t f ~  (El Ssksklnfl 

4. Kclot El Kobsh (8sghle) 

6. A1 Awksf City 

7. Abou El Sooud 

Cammonts 

2 chronic cross 

Not chronlc 

A11 S flooded 
a n  chronic 

1 chronlc not 
I n  oflgtnsl area 

Not chronic 

Not chronic 

& Chronic flooding nhn to c sit wtien vhert wage overflow the swtern 
awing go- ovmr t h  gnund, i n  an e x h d d  arm vhich m r  drim up. 
This sitution i 8  rawnrd. 



4.2 - Current Pump Station Performance 
After the good results reported from the six evaluations carried out by AHBRIC 
as part of Cairo Sewerage I, of the 49 rehabilitated pump stations i t  was 
disappointing to 05serve a declining trend of performance in the stations 
visited. 

Much of the decline can be attributed to the hiatus in USAID input from the 
end of Cairo Sewerage I in 1987 to the startup of WO IVA in June 1988. 

This is confirmed by a start-up re-evaluation of a sample of stations carried 
out by AHBRIC under WO IVA staff. 

Figure 1 shows pump station area performance of the six evaluations 1985-86 
and the 1988 partial evaluation in dashed lines. It will be seen that there 
has been a drastic fall off, none of the pump stations meeting even the 
original minimum acceptance level of fifty percent. 

Obviously, the new stations are reasonably satisfactory and many of the old 
stations cannot be expected to be, but some old stations, due to self 
motivation by the superintendent are kept in reasonably good condition (e.g., 
Saida Zeinab), while some new stations lack safety equipment and show other 
deterioration problems. 

Visits to 12 pumping stations or ejector stations revealed the following 
deficiencies: 

Burned out pump control panels due to fuses being bypassed 
with wire. 

Water leaking back through pumps when shut off. 

No identification on pumps, motors, or electric control panels 
to indicate to the operators which pump the switch controls. 

Host automatic float switches not used, pumps on hand control. 

Cabling with bed connections looped on walls and floor with 
electric shock hazard. 

Gate valves leaking. 

Leaking pumps due to worn '0' rings. 

Pressure gauges not vorking. 

Hatch way and vent openings for ejectors below ground level 
allowing water to enter the ejector chamber. 

Minimal safety precautions: open chambers, manhole covers 
removed or cocked up, fire extinguishers eitt.sr non-existent, 
empty, or time expired, no or inadequate first-aid kits, 
unguarded electric fans, broken glass. 





No operations manual at any station visited. 

Lack of tools to make minor ~epairs or adjustmek~ts. 

Spare parts difficult to obtain for some makes of pumps. 

Cumbersome procedures for obtaining spare parts. 

Many stations without day-to-day schedules of pump operation. 

Illiteracy of work force. 

Cleanliness and hygiene below standard at almost all sites. 

Little or no site security. 

Changes of management staff at GOSD during the period 1986 to 
1988 means that senior staff were unaware that the evaluation 
program had existed. 

Checklists fell into disuse at stations due to the inability 
to obtain fresh copies of the form resulting from the very 
limited photo copying facilities at GOSD. 

About 70 pumps, nearly one per station, awaiting repair at the 
very inadequate pump repair shop at Souk El Samak. 

There are bright spots like the existing pump station at Ameria where the 
checklist has continued in use and been expanded by the station engineer and 
has full preventive maintenance scheduled. 

Where pump station performance has been maintained or improved i t  has been due 
to the presence of capable engineers with natural management ability and a 
high degree of self motivation, 

It should be the aim of VO IVA to provide the climate in which such initiative 
can be developed and rewarded. 

It also reinforces the view that a top down training plan is needed. Interven- 
tions at lower levels of management tend to wither unless higher management is 
knowledgeable and supportive. 

Current Ejector Station Performance 

In the center of Cairo as well as the normal pump stations there is a system 
of ejector stations, driven by compressed air, for the conveyance of 
wastewater. 

The system dates from 1935 and originally consisted of 50 ejector stations of 
which 40 remain in use, as well as three air compressing stations awl a 
compressed air network to the ejectors. 



Given the age of the system, the need for ejector valves, etc. to seat 
properly for effective operation, maintenance requires considerable effort. 
Another problem is that ejector stations are completely underground and 
vehicles parked over them prevent access to them. 

In the CSI report dated April 1987, 19 maintenance and other problems were 
itemized with proposed solutions and reference was made to preventive 
maintenance checklists. However, only one eval.uation at the end of 1986 was 
done. This was just as the CSI project ended, and i t  is now stated by the 
Ejector Department that only breakdown maintenance is done. 

Safety is again largely ignored. At the Maarouf Air Compressing Station, the 
station floor is saturated with oil and one machine was running with no guard 
over the rotating shaft. 

Recomrnenda t i o m  -- 

The April 1987 report should be updated and its recommendations 
implemented. 

Checklists and evaluations should be reinstated for preventive 
maintenance. 

The Technical Evaluation Department should be trained in the use 
of the scheme and made responsible for its operation. 

They should be required to produce regular reports both upward 
and to the head of OCM but also downward to the participating 
areas. 

Pump Station Performance Monitoring 

In order to safeguard the major investment in Cairo Sewerage I represented by 
the 69 new or rehabilitated pump stations, a training and assistance program 
was provided. The needs assessment revealed that the performance of pump 
stations depended on other factors as well as staff skills and training and, 
based on this, an evaluation program was produced which is detailed in 
section 3.3. 

The results obtained in the sixth and last full evaluation at the end of Cairo 
Sewerage I are shown in Table 1 in Chapter 3 above. 

It is possible to demonstrate the difference between good and bad rated 
stations only at Ameria where, before the stations were rehabilitated, 
significant brezkdowns averaged ten per year. Since rehabilitation and the 
introduction of weekly, monthly, quarterly, and annual preventive maintenance 
no significant faults have occurred. 

No cost savings can be quoted as the costing systems, etc., which would enable 
this to be done are to be designed under WO IVA and it will be some time 
before reliable cost data will be available on which such a study could be 
based. 



The end product is reduction in Cairo sewer flooding. This is a problem 
overcome which cannot be costed and is a public benefit, not a cost saving to 
GOSD. 

It could, however, be assessed by using Landsat satellite pictures of Cairo 
which are available for the period covered by CSI which, with expert 
interpretation, could give the annual areas flooded and measure the 
improvement obtained. 

AMBRIC-inspired evaluations ceased when CSI staff were withdrawn in 1987 as i t  
had not been properly integrated into any GOSD management system. 

As forms ran out and could not be replaced, enthusiasm ran out except in one 
or two areas where the effort was maintained or even improved. 

With the start-up of WO IVA, an inventory of all pump stations is being 
carried out and at the same time an informal checklist evaluation is being 
carried out. Results so far are seen as a dotted line in Figure 2. This shows 
the ground that has been lost due to the time lapse between USAID 
interventions. 

Another factor in the downturn is the unsatisfactory state of pump repairs and 
the necessarily limited impact of training due to the large numbers requiring 
training. 

The scheme, however, is well conceived and does provide a good training model 
and could readily be transferred elsewhere, provided that it is supported by 
management and fully integrated into the management systems of the 
organization. 

Recommendations 

To regain lost ground and provide a firm base for the future the following is 
required : 

4 The technical evaluation department should be trained 
in the use of the performance monitoring scheme and 
made responsible for its operation. 

6 They should be required to produce regular reports 
both upward and to the head of O W ,  but also downward 
to the participating areas. 

c An annual competition should be run with prizes for 
the best station and the most improved station of the 
year. The prizes should be presented by the chairman 
and given publicity. (N.B. - A staff newspaper is needed 
for this and many other reasons). 

e A new pump repair shop is of the highest priority. 



+ Improvement in the supply of spares, tools, and 
equipment and a reduction in the cumbersome and time 
consuming procedures (this is stated to be in hand but 
evidence is lacking). 

+ Local budgets should be provided for day-to-day small 
items. (In the S. Zone with 30 pump stations the cash 
float is LE 1001) 

+ Safety and security equipment and standards are almost 
non-existent. A GOSD safety and security policy, a 
proper scale of equipment, safety training, and nafety 
exercises are urgently needed. 

A major increase in the scope and numbers of training 
is required. 

4.7 Current Sewer Clearding Performance - 
The sewer cleaning program carried out under Cairo Sewerage I had, as has 
already been noted in Table 2, a considerable degree of success. 

Sewer cleansing has become a routine operation and crews have been allocated 
to carry out frequent cleaning where known problems exist. Cleaning programs 
are often interrupted to deal with emergencies but this is a fact of life in a 
public utility and crews would be under-employed if dedicated solely to 
emergencies. 

The simpler tasks (winch/bucket cleaning, catchpit emptying, and manual 
rodding and sewer 'divingt) are carried out reasonably effectively without 
significant over-manning. 

However, the more expensive items of plant are either under-employed or not 
used at all. 

Two closed circuit television vans (CCTV) for sewer inspection have been 
supplied. These should be in daily use to inspect all new sewers for defects 
before acceptance by GOSD and to survey existing sewers to find defects, 
illicit connections, etc. 

Before bein: used, the sewer should be jetted to clean it and remove 
obstacles. This was not done, and it is obvious that CCTV has not been used 
for some time. 

Although managers complain of lack of equipment, jetters seem only to be used 
in emergencies and two jetters are laid up at the new garage for lack of a 
parts list needed to order spares, a problem solvable in five minutes by an 
air letter to the makers quoting the chassis number. 

There must be known areas that should be routinely jetted, thus, releasing 
winch gangs for work in other areas. 



There are areas whilcll have never been properly cleared. In the third collector 
a Inrgc number of manholes have been buried and cannot be found using box 
finding equipment. This also applies to the second collector where manholes 
are buried under ruins. There are also special problems at the Teret El Galad 
collector which needs expert attention. 

4.8 Implementation Problams and Recommendations 

1. In the public domain sewers are constantly misused, blocked with 
rubbish, animal carcasses, etc. A public awareness program is 
urgently required to educate the public in basic hygiene and the 
importance of the sewerage system. 

2. Improvements are needed in the building regulation and planning 
field. Not only are multi-story apartment blocks built in 
unsewered areas but manholes are built over, sewers covered 
over, and manhole covers buried by highway surfacing crews. 

3. A strengthened system of control of effluent from factories is 
needed with a laboratory, an adequate inspectorate, transport, 
and effective penalties to ensure that effluent from factories 
reaching the sewer is free of gross solids and that heavy 
metals, chemical pollutants, aggressive acids or alkalis are 
removed and/or pre-treated effectively before entering the sewer 
and that proper charges are paid f\;. treating sewage of high 
bio-chemical oxygen demand (BOD) or suspended solids (SS) 
compared to domestic sewage. 

4. A program to map the Cairo Sewerage System properly is needed, 
possibly in conjunction with the digital mapping pilot project 
of the Governorates of Greater Cairo (GGC). 

5. In view of the level of sewer blockages, more use should be made 
of jetters, CCTV should be re-introduced, and shift working 
introduced for sewer cleaning crews to maximize use of plant. 

6. Additional equipment and spares are required, especially more 
and better trailers. 

7. The degrading and dangerous occupation of sewer 'diverr must be 
abolished as an urgent priority. (N.B. Each manual cleaning 
gang, as well as using rods to removii-6lockages employs a man, 
almost unclothed, who enters the sewer on a rope and removes the 
blockages with his bare hands. The risk of drowning, asphyxia- 
tion, or disease--especially the potentially fatal Veils disease 
spread by rats urine--must be high. The diver is consoled by a 
ten percent bonus for this!) 

8. The provision of a crew under a competent engineer is needed to 
find, improve, or build manholes on lines where existing 
manholes are lost and then to clear the blockages in them. 



Spares must be obtained for the two sewer jetters at the New 
Garage and they must be re-activated. 

The Souk El Samak sewer maintenance depot which is cramped and 
unsuitable must be replaced with properly designed and equipped 
zone depots. 

Safety and security equipment and standards are almost 
non-existent. A GOSD safety and security policy, a pcoper scale 
of equipment, safety training, and safety exercises are urgently 
required. 

The technical evaluation department should be trained in the 
sewer cleaning evaluation scheme and made responsible for its 
re-introduction and operation. 

The technical evaluation department should be required to 
produce regular reports both upward to the head of O&M but also 
downward to the participating areas. 

Annual awards shou1.d be given for the best and most improved 
performances. 

Existing locally manufactured manhole covers and frames are of 
poor quality metal and much too heavy. A new cover should be 
designed based on best practice and arrangements madc for 
quality-assured manufacture. 

Key Elements of the Assistance Program 

The success of the CSI Program lay in the blend of: 

t capital works: the rehabilitation of pump stations; 

t the provision of equipment: mechanical sewer cleaning 
equipment; 

training: some 600 staff trained; and 

t practical advice on and systems implementation of 
sewer cleaning and checklists for preventive 
maintenance. 

All were vital in the success of the program. 

The final element, continuity and long-term monitoring, was absent. CSI 
terminated abruptly in 1987 with systems not wholly implemented and the 15- 
month delay before the continuation as part of VO IVA has been severely 
damaging in terms of lass of interest and changes of management leading to 
loss of awareness of the systems. 



It is essential, as part of WO IVA, that sufficient time be allowed for re- 
& 

implementation of the performance monitoring and for its integration into the - management system of GOSD. It is also desirable that its effectiveness be 
checked by USAID for as long a period as possible. 

After WO IVA staff are withdrawn, the U.S. Twinning Authority provided for in 
- 
'i '610 IVA could play a role by discussing annual objectives with GOSD and by - 

carrz~ing out annual monitoring visits by one or two senior staff to assess 
- progress and revise targets. It would be reasonable to expect USAID to fund 

al r  fares and subsistence costs for this. 



Chapter 5 

INSTITUTIONAL SUPPORT 
FOR OPERATION AND MAINTENANCE 

5.1 General 

The effective operation of the Cairo General Organization for Sanitary 
Drainage (GOSD) is subject to a number of constraints. Among them are: 

t A population to be served of at least twelve million 
increasing at the rate of 300,000 a year, much of it 
in areas without sewers. 

t Two million people already living in areas without 
sewers. 

t A workforce of 10,579 inadequately trained, poorly 
paid, and, as a result, without sufficient motivation. 

t An overloaded management structure with too many 
reporting to each senior manager and minimal 
delegation of authority and responsibility. 

t The effectiveness of the professional staff hampered 
by lack of management training. 

t GOSD as a government body subject to close regulation 
of pay, working conditions, and job tenure which 
inhibit the recruitment and retention of able staff 
and the removal of inadequate staff. 

t Entirely dependent for revenue on grants from the 
Ministry of Finance. 

t Revenue received covers salaries, wages, energy costs, 
and consun~ables with very little available for 
training, etc. 

t A sewerage system which, although the subject of very 
substantial aid for new major collectors, pumping 
stations, and wastewater treatment plants, will, 
nevrrtheless, continue to incur substantial main- 
tenance costs due to the sandy environment, the lack 
of records, and the poor condition of many sewers. 



Organizational Structure 

COSD is a government body without any significant revenue of its own, tied to 
government salary scales and other conditions of employment and with 
insufficient management autonomy. For example, the expansion of sewer 
cleaning crews is hindered by the lack of vehicle drivers who cannot be 
recruited due to the low pay scales offered, This is clearly an obstacle to 
the long-term success of OCH (see Figure 2 and Table 3). 

An effective long-term answer might be the creation of a pr'blic company able 
to raise its own revenues and given a substantial measure of autonomy by the 
government. In the West, activities like sewer cleaning and pump station 
maintenance are being privatized and this might be the subject of future 
consideration. 

Under CSI, where much of the emphasis was on capital expenditure, USAID worked 
through CWO on works ultimately intended to be taken over by GOSD. In the 
future, as far as 0CN activities are concerned, there seems little reason why 
USAID should not deal directly with GOSD. Collaboration between CWO and GOSD 
now appears to be good but the delay in starting up WO IVA may have been due 
to the bilateral procedure needed. 

5.3 GOSD Budget for OCM 

The GOSD budget is shown in Table 4. A separate account is not kept for OCM 
but its cost may be inferred. 

Assuming 90 percent of salary costs relate to O&M, the budget appears to be as 
set out in Table 5 for the year 1987-88. 

The first point to note is that the budget is nearly LE 1 million underspent. 
This is a weak base to argue the case with the Ministry of Finance for greater 
funding. 

Thus, in the current year funding, other than for capital works, which is 
almost entirely for O W ,  has had its bid reduced from LE 51,031.750 to LE 
37,737.000 which is less than the current year LE 38,152.292, in spite of a 
high level of inflation. The completion of GOSD-generated capital works of LE 
81 million during the year, which will now need an O&H budget, not to mention 
the AHBRIC works coming on stream, will further stretch this budget. 

When the computerized management information systems to be installed under 
WO IVA are up and running, better budgeting data will enable a better case to 
be made to the Ministry of Finance. 

In the meanwhile, every effort should be made to at least spend the sum 
allocated, and perhaps WO IVA staff could assist in preparing the budget case 
to the Minister. 

With current manning levels, the budget is too small but might be more 
adequate if manning levels could be reduced and remaining staff better paid. 



f IGURE 2 

EXISTING OR61NIZRTllON CHRRT OF COSO 



6. suppul staff 

C r u d  Total 

VflBLE 3 

STAFF OV CLASSIF ICATION 

kcountl ng 106 
Admin. h l o p m n t  68 
Strtistia 7 
Sscurity 2 
h P l  33 ----- 

Engi nnri ng Support 46 7 
Architecture 4 
Tuhnial L~haratory 8 
Architecture - Nutrition 30 ----- 

509 

Qurlifid 
Umuali fied 

Thia wrim romwkrt from t h  total current figure of 10579 but i$ the best available. 
1 ht W11 numlrr ef psb in  the M a t r b l i s h m n t  i s  12,000. 



2. O ~ m t t m ,  Rt~lntmrnco, 
Tmtnlng, Sowlcos, etc 

- - 

4. Loans 6 Interests 
due to be psld 

for Customs 

(LEI 



1. tlatertals 

2. Fuel, 011 and 
Power Gentratlon 

5. Spare Parts 6 Tools 

4. Stationery & Books 

5. Servlce & Research Work 

6. Prlnttng Costs 

7. Cost for Trainlng Courses 

0. 90% of Salary f osts 



The capi tal works built every year continuously ex tend the sys tem requiring 
O&M. A rising 06M budget is essential if O&M is to meet its task. 

A further problem in procuring tools, machinery, and spare parts is the 
acquisition of the foreign currency needed to import these items. The O&M 
budget is in Egyptian currency and to get its equivalent in the appropriate 
foreign currency, GOSD has to make a convincing case against other competing 
demands to the Governorate of Cairo and the Ministries of Local Governorates, 
Planning, Finance, and Housing. GOSD asked for LE 5.5 million for spares but 
were allocated only LE 1.5 million with a promise of more if foreign currency 
is available, but nothing is known for certain. This explains why some spare 
parts take a long time to obtain. 

Recommendations: 

+ Give higher priority to the management system 
implementation already in WO IVA. 

GOSD should make every effort to spend up to budget. 

+ GOSD should be told early in the year what its foreign 
currency allocation will be so that urgently needed 
spares can be ordered. 

4 Consideration should be giv~il to WO IVAts assisting in 
the preparation of the budget bid to the Ministry of 
Finance. 

5.4 Personnel 

Information provided on the manning levels at pump stations, workshops, and 
other sites, compared with those which would be considered adequate on similar 
sized sites in the U.S. or Europe, indicates high numbers of manpower. It is 
understood that some of the manpower is accounted for by skill shortages and 
the national need to sustain a high level of employment. 

When the organization and manpower plan being prepared as part of VO IVA is in 
place, the problem will arise, given government employee security of tenure, 
as to how reduced manpower and cost savings are to be achieved. 

+ It is recommended that in the higher echelons, able 
staff willing to undergo management training be 
slotted into posts in the new establishment. Others 
should be transferred to a supernumerary list and as 
they retire the post be abolished. 

* It is recommended that an immediate ceiling on numbers 
at the present level be imposed. 



+ 1 t is recommended that the governnlent law allowing 
retirement at 55 with certain pension rights be used 
to encourage as many as possible over 55 to retire 
without replacement. 

5.5 Publicity Internal and External 

The public relations activities of GOSD need urgently to be expanded. This 
means educating the public not to misuse sewers and, internally by means of a 
newsletter, raising staff morale and highlighting meritorious performances 
(also see recommendations in section 4.6). 

5.6 GOSD Management Views and Perception on Training and its Impact 
on O&M 

Although everybody in the different echelons of management agrees about the 
necessity of continuous training for all levels of the workforce, they still 
differ very widely about the effect of the training carried out either by GOSD 
or AMBRIC in improving actual operations and maintenance of the sewerage 
system. This is largely due to the following: 

1. Shortage of funds allocated for training in GOSD budget, which 
was LE 1,570 in 1987-88. 

2 ,  Disruption of technical assistance including training provided 
by the consultant for about 15 months. 

3. Non-existence of a policy for training, identifying targets, 
means, programs, personnel, etc. 

4 .  The existing training center at Syphon is totally inadequate and 
the small training staff with their tiny budget deserve great 
credit for the training they have achieved, but it is totally 
inadequate to meet the need. 

5 .  The low priority given to training vs. construction, design, and 
O&H activities which is a common feature in governmental 
organizations. 

6. The illiteracy of much of the work force. 

7. No incentives, promotion, or any kind of reward related to 
successful training. 

To achieve a significant improvement in training, a long-term training policy 
should be established and enunciated, an adequate budget should be allocated 
in GOSD, and through the resources of WO IVA a powerful, enthusiastic, 
energetic department for training should be started giving priority to 
training activities as the backbone for success in any sphere of work. 



Chapter 6 

RECOMMENDATIONS AND ESTIMATED COSTS 

The recommendations and casts indicated in this chapter refer to the above 
discussion and have the objective of institutionalizing the recommended 
program and of ensuring that long-term benefits ensue. Cost estimates have 
been formulated based on the following considerations. 

6 Estimated costs are only given for items not at 
present in the UO IVA program or are modified. 

6 Estimates in the time available can only be 'ball 
parkf figures. 

6 All are at 1988 prices. 

4 In the case of annual costs these will continue for as 
long as AID funds can be made available or until GOSD 
finances improve. 

6 If and when any of the recommendations are considered 
for notices under WO IVA, it is essential that AMBRIC 
calcuiate in more detail and add inflation factors in 
the customary local format. 

COST ESTIMATES OF RECOMHENDED ACTIVITIEC. 

Performance Monitorinn and Trainina 

(In addition to that already provided in VO IVA) 

(For details see Chapter 3 and Appendix E) 

Impact of Performance Monitoring and Training on 
Performance of Operations and Maintenance 

(See Chapter 4 for details) 

Annual competitions for best station, etc. 

+ New pump repair shop 

0 Safety equipment 

Capital 
Costs 

Annual 
Costs 

Awards cups, trophies 
could be gift of consultant 

or Twinning Authority 

$ 500,000 $ 25,000 

$ 300,000 $ 30,000 



Capi tnl - 
Costs -- 

Arinua3. 
Costs- -- 

t Trade effluent lab, inspectors, transport $ 2,500,000 $ 50,000 

t Sewer mapping $ 250,000 $ 35,000 

t Better sewer cleaning equipment, e.g. $ 150,000 $ 30,000 
trailers 

t Manhole improvement program $ 50,000 $ 25,000 

t Replace sewer maintenance depot by five $ 2,500,000 $ 50,000 
new zone depots 

t Safety equipment for sewer cleaning $ 150,000 $ 15,000 

t Awards for best teams Gift of consul tan t 
or Twinriing Authority 

t Better design of manhole cover $ 10,000 - 

Institutional Support for Operation and - Maintenance 
(See Chapter 5 for details) 

Pilot study of feasibility of privatizing $ 20,000 - 
sewer cleaning and P.S. maintenance 

t WO IVA staff assist in budget bid 
preparation 

Within existing resources 

t Ceiling on numbers and early retirement NIL 
(Cost saving) 

t Realistic publicity budget, newsletter, etc. $ 25,000 $ 25,000 
------------ --------- 

TOTALS $ 8,080,000 $285,000* 

* Excluding training (see Appendix E). 
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MEMBERS OF EVALUATION TEAM 

J .  Anthony Young 

A. Tarik Bnafa 

Wefky Monsour 

Imam Ghazalla 

Youssef El Rafei 

WASH (Team Leader) 

WASH 

WASH 

EQI 

EQI 
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L I S T  OF PERSONS INTERVIEWED 
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Di rmtor  of  Amrir Pumping Station 

Gemrel Director of t k  Vehicle Repsir Shop 

W of hchanical  Smer Cleaning Division 

Hod of tk Submraib\e P u m p  Workahop 

Lab Supervlsor/Ckrnist k l i o p o l i s  

Training Coordinrtor 

irestment Statiorw ERgimr (Work Ordtr IVh) 

Englnocrfiuptnlsor of t k  Syphon Pumping Station 

EMmr Ejector Station8 

Civ i l  E@mr (Work Order IVA) 

Mechsnical Msinit~na Engineer 



Ahwad AMcl %lam 

Hasssn Mebrouk AbQllah 

Ahmd A1 y 

Al y Af i  fi 

Wlairn Labib bncin 

Mohamed El Sayed 

Alnlel k i z  Mobmad Shahri 

Ahmbd El Shazl y 
Yehys Awl Fattah Mahamad 

AMcl Nalek Abou El fattah 

wag1 h George 

r?ohumd A b l  Wahid 

Salah Wanis 

Awl Salem 

Sam1 r nbdel Menelm 

Sample of Trainax Intenievcd: 

Eng. Said lbrrhim El Zomor 

Ahmed t'bharnad Yehya 

f8thg H w i n  My 
Gomn Rofoy H u m i n  

Bsyouml NohW tbhmoud 

Eng imr  Mscha~ical Sever Cleen~rg Divwion 

Maintenance Engineer, Vehicle Repair Shop 

Englncer Sever Cleanlng 

Enginser S t w ~ r  Cleaning Repair Shop 

C b n i 3 t  (Work Order IYA) 

Superviw of the Submrsi ble Pump Workshop 

Supervisor of the Syphon Pumping Stetlon 

MGchnlc Submersible Pump Stetlon Workshop 

Opretion Worker Syphon Pump~nq Station 

Electrician Submtrsr ble Pump Workshop 

Inbutrial Salety Onlclal Submrsl ble 

Pump Workshop 

Gamw Station 

Giza Station 

lhyoura Stetlon 

HGad of Training Olvision 

A v d  A M 1  Chni  hhmoud 



f red Zobrnt 

&man b n  

%MU Patton 

141 kka Could 

Yikha b l l d r u m  

Koss Kawatcr 

Sefwet Bistwa 

Tarek B c k M  

Associate D~rectcrr Developirrerrt Rtwurcu 

Office Director U A D .  

Project Officer 

Chief of Division Cairo Branch U.Ah 

Evaluation Officer 

Consultant 

Cairo Severage 2 

Program Developrrent Support 

Chuck McElRou 

E r i c  liuffey 

Tim Svayrn 

W a ~ n e  West 

Ken Sturnpi 

Paul Gustatson 

Buck Ostcen 

b n  El W i n i  

Rifki W n  

Matt Anti l l  

Youssef R izb l lah  

Chief of Project LA 

insti tu t iowl  h l o p m e n t  S p l c r l ~ u t  

AsJlftant Project [)l rector East Bank Wrrr ks 

Trainirq h r d i r d o r  

Operatloo ard h i n t e n e m  Spmal~st 

Unsevered Areas Project 

Enviranrrterrtbl Eyineer 

Computer Trai n~ q Specialist 

Under-secretary Training Department 

Ministru of Mu4ir1~ & Rwratruct lo t~ 

C W O  

Former Treinlng Coordlrtator of ANBRIC 

Former Diredor of 0 & M i n  G E D ,  currently 

Trairrer i n  the M n i d r y  of Howing 



Appendix C 

TRAINING PROGRAM PRESENTED 



COSD PERSONNEL 

- -,. 

Pump Sts t~m 0 h M Tramng 

E l r t r l m l  Shorl Corrrsa Trolnlng 
for Pump Control Panel Rswlrlng -. 
Ejacloc Statton 0 h M Tralnlng 
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Appendix E 

TRAINING COSTS 



AUC - Gndustd Dogrm Program (5 para) amf would be rpproxirnately $2,00O/yr/ 

prmn x 15 p m W w r  for 5 pars - 75 peram avcr a 5 year perlod $ 1  O,OOQ/ 

pmimnr = $750,000.00. Pemw psrticiplling i n  this prcqrom vould be those idcntffied 

rn M r q  capability for the axecutire menegcmnt track. Orre deciaion properly mk by 

OM o? the glrtidpnt3 In  this program after reachfng an eracutln ~ t t l o n  In the 

organizatiosr vould rmn Phn jmti~fy the a t  of this program. 



m!E 
4 Expatria& - $200,000 m h  (includm onrhwrd) = $ bU0,LiOO 

12 Egyptlen staff - $ 10,000 aach/ur (Includes werllcad) =_f l?Qu 

S 920,000/(~r 

T b  psrsru would he rmponsi ble for edrnini$tretive, t ec t~n i~ l ,  production 

(mnufecture of trrininp mterirla, training of trsinev (TOT) lroinr ng; rrunuels, 

amo-vlsual t a p ,  ttc.) and dl other short-term training Interventions. 

t qurpmen t 

Auho-visual (inclu-hng VCR's and Cathode Rny Tubes) = $200,0irlr 

Copiera, typevriters, etc. $ 50,000 

Tranportation ,- (3 vehlclu/tralnf ng center + 

spare parts + imurrnco, $hipping costs, etc.) = d 225,000 

Annual b i n t e n e m  + Iraurance/Yehicle = $ 45,000/yr 

Trai ni ng/0ffia Supplia = $ 25,00O/yr 

Computer8 = $ 80,000 

Annual Malntenancc = $ 10,000Pyr 

Ten Training Ttrminls + CPU = $ 100,000 

Annual Maireternme - $ 10,000/yr 

In order to ~lemre the thra frcl l l t la (Amerla, Slphon, and Zenin) for operation end 

training, th, following are 'MI prk'cstimtm of the costs: 

Siphon (Exprnsion + Rehrbilitrtion) 

Amrir 

Ze nl n 



In sukqucnt pars, annurl upkeep ard maintenance t3 utimtd at 

approximate1 y $20,00O/yr/fscility. 

It ohould bo borno i n  mind t h t  while thew w t o  my a p p r  lavgb at ttk outwt, they 

an normal start-up institutionalization costs (facility, staffing, cguipmcnt, etc.). As thc 

program cont inm thesc ants are reduced and the unit c0AAt t~k11  for training i s  

reduced. The mtimded benefita of this investment i n  treiliing are thet: 
4 

the l~umber of pcrsora receiving training w i l l  be three (3) I i r ~ a  greater per - 
year than the total number trained I n  all the trainihg ~nterwntiorn to date. 

the lewth of training per trainee vill be the quivelent of ow ( 1 ) mnttdysar ss 

compand tu om ( 1 ) n c k / y a r  previous1 y. 

C l m  8ize vill b approximetbly 10 Ireiness/clem el lwing for personalized, 

practical tralnlng. 

A cadre of trainers vill be developed, thm expsndrng the breddth o f  training and 

further I ~ t l t u t l o ~ l l z l n p  trslnlng w a part of the or~nizatlonal structure. 

Providing mid-low1 and u p p r  manqpmnt v i t h  training i n  current techniqllcs 

of wgnrvision, prwnnel, financial, problem-wlving end other aspects of  

mngsmnt. 

A more k w l d g w b l e  vorkforcc vhich vill perform more efficiently and be e 

better pition to 3mMn the project once Qnor participation axm. 



AW: 30 

Staff 920 

Audlo-vlsuel - 
Copiers - 
TnmpMon - 
Sueplies 25 
Corn put o n  

Term1 mls 

F r i l i t y  

nD. 
SbrP- wy -pita1 casts of $1,625,000 are irrclurlsd in Chapter 5 p. 35 



Appendix P 

PRESENTATION OF WORKSHOPS REPORT 



k part of the mtlut ion, tvo wor l rsbp vere held to discuss their firdirrgs. These were 

hcld i n  the conference buib at the Prmident Hotel, Zamlek, Cairo on the 3rd and 4th of 

October 1988. 

Ttn finl of these on the 3rd of October vm prexntcd to 33 par%cipantj madc up as 

follow: 

USA1 D 

Vice Chairman of M S D  

Middle Msnagcra o f  GOSD 

WO IVA Contract Staff 

WASH T a m  and Support 

EQI 

The workshop firat h a l t  v i t h  training. After e short introduction on t r e ~ n ~ r y  methods 

the parbcipants divided into group to l is t  tb principal training problems of GOSD and their 

prceived wluhom. 

This g ~ o d W  a comlltbted l is t  of ~roblems and solutions a follovs: 

Mo commitmnt tc i r r in i~g by nwnupmnt awl trainee8 i.8. lack of motivation. 

8 No wnttnuity d tminim, nut coordinrtad vith actrnl wrk Of t r ~ m ,  m follw up or 

fad back. 
Insufficimnt b-t for tnining, Crna lack of meterids and oqm pment 

Mort ful l time, U g h q W t y  trainen required. 

More on t h  jab training 

@ wwtt3pecirlirsdtrri~!!ilngcenttr rr#ded,fullyequipped. 



M t  amqh t y p  of m u r m  covering all departments. 

Level of training not high enough to meet real needj of t r a i m .  

Training In  w AflBRlC works naadad on 0 &. M before taken wer. 

Difficult to apply wquirsd ski110 i n  t b  vorkplece due to leck of toole urd spore parts. 

Problem nlatiqj to training illibcrattJ. 

bnagemnt training rc~uircd. 

Training i n  Eregliah r q u i r d .  

Mmlng of training to 3ult 3Mfl tim etc. 

Training incentives required. 

In eddltlon to t b  problem, the follovlng suggestions vect also r r d :  
a A l l  mrngers ~trould k sunngbd for their atqpsted training r& of them ard ttair 

&*. 
Workslnp required for thc overhaul oi@cscl engines. 

Storcs hr~ndlinp nr6 cornputariation. 

9 Gtnersl W for computer tmed qptem. 
Nm pump reprir vorbbp raquird. 

An attempt wrs then made to we vhlch problems could properly be ~ssisted bu WO IVA. 

Tfa tvi$M$q man arnclrsbsd vi th a dide pnsentation on the principal amlusions and 

mrnw~&tiom of tlre evrlurtion study. The slide graentstion continual v i t h  the 

whimnwnb rmd nnminiq problem, of 0 & M aupport f o l l d  by r presentation of tb 

prlnclpsl conclmlofu and rmmmenbtlofu of the ma1 wtlon study. 

Qlrticiponb ve r t  invited to slect thc mmt important p ints either i n  or out of thc 

mlur t ion  to be comeysd to the ssnior atrff vorkshop on the follwlng dsu bu the Deputu 

C h i r m n  Gonral b a r .  T h m  p i n k  wre :  

1. T b  IKUI for rn dbqortt trri ni ng budget. 

2. T h  md for 0 oomprrbnir,  n t  of treininp programs et all Iewls. 

5. Trrlnlng In 0 & H of the rrw vork3 belng built by ANBRlC before they cam on 

strwm. 



4. The &for rnakquotefully q u i p p d  trainingrxnter. 

5. The need for the upgrading of stvcr cleaning equipment. 

At t b  conclurion, participant8 completed r n  wcllmtion form for tte vor k s b p  w ~ t h  the 

mults s W n  on thc armlidatad h r m .  

The m n d  workhop, d th m m  wnua, on October 4th vw held to present the moin 

conclwions of the tveluatlon report b xnlor  daff of W D ,  AMBRlC and o t k r  governmental 

officials and W I D  staff as fol low: 

USA1 D 

Chsirrmn Gamrrl Sevelem of COSD 

Senior staff d M S D  

Senior 3taff of AMBRlC 
(Other8 lint): Diroctor of CWO 

He4d of Project3 Mvis~on CWO 

Ulder-sscretar y for Plenni nq Affa~rs, 

Cairo Governorate 

Dlrector of EQI 

Evrl wtion barn support 

The reoomrnendstiom on training, 0 & M support end institutional support provoked s 

lively and w f u l  discmion. 

At  tk mrrlusion Mike Could, Chief of Division of USAID, irdicated thbt a copy of the 

report, vhcn raxivd vould bt bnQd over to AMBRIC WO IVA atoff to w vhich 

recommendsttom vould fall v l th ln  thc sop of assl3tsna under WD IVA. 

Gcwrsl Shrclam t h n M  a11 those tM rcn &sting GOSD i n  the major tcsk of meeting 

thc chllenge presnted bu the carruing out of the effective d r a i m  of Cairo. 



YWID W U S M D P  IEVALULOTION FORM 

DCTOPEII l PO0 

I. Now ruccerrful k a  the worksbop been ? (P/PJSP ti;-A) ,/ 

1 1  
Very successful . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

10 Reasonably successful . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Not very 2 ........................................... . . . . . . . . . . . . . . .  

Alms could hrvG b n  darer. ...................................................................................................................... 
h t  enough. Better visual aids and room layout. . . . .  ............................................................................................... 

Mot all ston of M S D  awnd. .......................................................................................................... ........... 
Ilkport mt an elrd in  itrrlf. )(ope i t  vill k implemnted. ................................................................................................... . . 

2,s ................................................................................................... Low 



10 Medium ................................................................................ 
0 HI gh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

INSTlMlONllQ SWP001 OF (1 B M: 
3 Low ............. ..... ........................................................... 

....................................... Med I urn , . , , . ,  , , ,  , I!' 
5 I4 l gh ...................... .... ....................................................... 

Tlme ran out on tU3 m i o n  

I.  I n y  other comments 7 

Would lib copy of rmult8, report and r l i h .  ......................................................................................................................................... 
Trsdad Mwnt 3tauld be wed for i r r iphon.  ............................................................................................................................. 
Thcrt alrould be incentives for gmd moral. ................................................................................................................. . . . . . . I . .  

Should hvc k n  on1 y 1 group dymrnia amion. .......................................................................................................................................... 

Trrlnl ng emgtml3 on: .................................................................................................................................. 

Prrctiml q u i  pmnt .  ........................................................................................................................................ 
a Handbooks On Anblc end Eqlish. ........................................ ...................................................................................... 

Safety training. ................................................................................................................................ 
Trdning of hbd3 of dotiom for t b m  to train their doffs. ...................................................................................................................................... 
Spsclrllzd wer clmnlng trdnlng. ........................................................................................................................ 
Introductiontraining. ....................................................................................................................... 

........................................................................................................................................ 
M m  of this sort should bc mn fngmnt. ..................................................................................................................... 
Better prwi Jon of 3 ~ r e  m a .  .................................................................................................................................... 










