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1- INTRODUCTION 

The purpose of this report is to shed a light on the activities of the 
training program Training of the Trainer (TOT) that have been conducted 
by ISCT during the period of 2-5/09/2011 at the premises of Sharkiya   
Potable Water and Sanitation Company (SHAPWASCO). 

The report has beside this introduction, six sections, namely, Activity 
Schedule (from signing the contract until completing the training), 
Training Time Table, Summary sheet of lectures, Self Evaluation on the 
series of lectures, and Evaluation of the skills development of participants.  
In additions, there are five (5) appendices to present data in details. 
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2. Schedule 

S Item 
Days 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

1 Sign the Contract                    

2 

Preparation of work 
materials + 
presentation + 
questionnaires + case 
studies& 
Printing (20copies) 

                   

3 

Mobilization to 
Zagazig and 
Preparation in 
Zagazig 

                   

4 Lecturing                    

5 
Evaluation and de-
mobilization 

                   

6 
Preparing the final 
report 

                   

7 Submit the final report                    
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3. Time Table 

  

Serial Schedule 
Session 

Days RemarksDay #1 Day #2 Day #3 Day #4 

1 

Session #1 � Intro  
� Introduction 

to Training   
� Adult 

Learning 

�Learning 
Objectives

Training 
Delivery: 
�Communi-

cation & 
Presentation 
Skills 

Workshop & 
participants’ 
presentation 

 

2 Break  

3 

Session #2 � Training 
Process 

� Training 
Needs 
Assessment 

 

� Training 
Strategies

� Case 
Studies 

Training 
Delivery: 
�Arrangements
�Dealing w/ 

participants 

wrap up  

4 Break  

5 

Session #3 � Case 
Studies 

� Hands-on 
Group 
Syndicate: 
SOP/ 
NRW/ 
WDM 

 

� Training 
Aids 

�  Case 
Studies 

� Hands – 
on Group 
Syndicate
: SOP / 
NRW/  
WDM 

Hands-on 
Group 
Syndicate: 
SOP / NRW/  
WDM 

Closing & 1st 
level 
Evaluation 
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4. Summary sheet of lectures  

Training of Trainers 

 
1. Training and Trainers 

In this lesson, the training profession has been introduced, along with the importance and the role 
of the trainer. The differences between training, education, and development were discussed. 
The classical Instructional System Design approach for developing a training program was 
discussed. The role of the trainer and the general characteristics required for trainers was 
demonstrated, and the possibility of using mangers as trainers to win the management 
support for the training was presented. 
This allows the opportunity to develop professionally for the participants in the training process. 
 

2. Adult Learning Principles 
In this lesson, learning concepts and the behavioral changes accompanying this process, 
influencing factors, and central methods to achieve better results in training were discussed. 
Training methods and styles of adult learning were demonstrated. The characteristics of adult 
learners and guidelines for teaching adults were stated. Special directions for new trainers were 
given. The characteristics of successful trainers and instructors were defined. 
 

3. Training Strategies 
Types of instructional strategies and guidelines to be followed for selection in training were 
presented. The selection of an adequate method for training geared to achieve a learning 
objective was discussed. 
 

4. Training Aids 
The development and appropriate use of training aids was presented. Advantages and 
disadvantages of each were discussed. The guidelines for using training aids, equipment 
checklists, and production guidelines were demonstrated. Due to the importance of slides and 
transparencies as visual aids, we discussed guidelines separately for production and use of these 
media. 

 

	�

 

At this point, an opportunity is given to the learner to use and apply the knowledge and skills 
presented through the preparation of training aids to present training ideas briefly and that will 
be used later in detail. 
 

5. Training Delivery 
Guidelines for managing the physical environment, techniques for managing class and 
maintaining attention, guidelines for effective oral presentations, and effective techniques for 
eliciting questions and answers were discussed with the objective of delivering an effective oral 
presentation. Different types of techniques to deal with problem-learners were discussed to 
ensure the effective participation of the group. 
 

6. Learning Objectives 

The basis for writing a learning objective from task and needs analyses were demonstrated. 
The components of a learning objective and the way to differentiate between specific and vague 
objectives were discussed 
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5. Self Evaluation on the series of lectures  
(Question Survey) 

The question survey is designed to test the elements of the first evaluation 
level, namely, program content, Instructor’s ability to transfer information, 
learning activities, training environment, and overall reaction. 
The responses of the participants are analyzed (Appendix-1) and presented 
in the following section 
From the analysis of the 1st level evaluation, we can conclude that: 

� All the participants are satisfied with the training program (one third 
Strongly agree and two thirds Agree) 

� All the participants are pleased with the program content (Strongly 
agree (55.5%) and Agree (45.5%)) 

� All the participants are pleased with the instructor performance (89% 
strongly agree and 11% Agree) 

� Majority of the participants (80%: 44% strongly agree and 36% 
Agree) are contented with the learning activities.  The rest (20%) they 
need more learning activities 

� Majority of the participants (92%) are not satisfied with the training 
environment, namely, classroom setup, refreshment and resting room 

� What were the most helpful parts of the training program? 
o Instructor’s performance, presentation skills   
o Hands-on training, Group syndicates and how to deal with 

different types of participants 
o Ice Breakers 

� What were the least helpful parts of the training program?
o Theoretical Part
o Outside interruptions (intruders from outside) during training 

sessions

� Recommendation for Improvement: 
o Longer duration of the training course 
o Improving the training environment, especially the training 

room 
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o Increase the practical part of the training course 
o More interaction 
o Continuation of  the training courses 
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6. Evaluation of the skills development of participants  
(Achievement of the participants) 
 

The evaluation of the skills development of participants is, in essence a 
hands-on evaluation.  The instructor observed the participants through the 
four-day program while they are 1) working their assignments in groups, 2) 
participating in discussions, and 3) presenting their assignments.   
The instructor designed a “Participants’ Evaluation Form” – Appendix-2 – 
with the criteria required to measure the objectives of the TOT course, 
namely, Timeliness, Team Member, Participating in Discussion, Taking 
initiatives & Problem solver, Communicating with Participants, and 
Presentation Skills. 
The instructor concluded that: 

� Four Seniors participants (more than 15 years of service) score 
excellent in most of the evaluation criteria and in the overall 
evaluation 

� The rest of the participants score excellent (1) very good (11)and good 
(2) as an overall evaluation 

� It is recommended for the following participants to have more courses 
in career of trainers: 

1. Marwa Khater (Excellent) 
2. Heba Mahmoud Mohamed El Sayed 
3.  Ahmed Said Abdel Halim 
4. Said Mohamed Mohamed Attia 
5. Mohamed Attef Moh. Abdel Halim 
6. Abdel Rahman Moh. Abdel Rehim Ahmed 
7. Mostafa Ibrahim Attia 
8. Ahmed Maher El Sayed bahnasawy 
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Appendix – 1 
Participants’ Evaluation Form 

 

 
����� ���	
 ������ 

Trainee Evaluation Form  
:�������� ���  �������:  
:������ ���  ������:  

  

�  ����� ���� / ���!��  
Criterion 

1  
"�!$  

2  
%$��  

3  
��&  

4  
��& ��&  

5  
'���  

1  *+,��7 ��'��8� 
Timeliness  

          

2  9��;<� =� �>�!��� 
Team Member  

          

3  
?�� %@ BG��H��J�	  

Participating in 
Discussion  

          

4  
KQ�H�� VX > �Y����� Z;Y 
Taking initiatives & 

Problem solver  

          

5  
9�G��H�� =� V\�,���  

Communicating with 
Participants 

          

6  ���	��� > ]�!�� ���^�  
Presentation Skills 

          

  
%_��� ���	���    

  
!
�`�_:__________________________________________________________________

________________________________________________________________________
________________________________________________________________________

________________________________________________________________________
________________________________________________________________________  

 
 �$�q��  

 -------------------   
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Appendix – 2 
  

( 9�G��H�� V�+ 9� z�!� ) ������_� ���	
 ������  
PROGRAM EVALUATION FORM (PARTICIPANT) 

  

Course Title:    :������ ��	
�    

Instructor 
Name:  

 :������ ��� 
 

Location:  :������ 
 

Period:  :������ 

���: �������  ��  Dear 
Participant: 

   

. ������� 	
�����  ������ ���
 ������ ���� �
��� ����� ���  
 �!"#��  �$�%&� '�(� )�*! +"� ,��$�� -��/ 01� 2��3%�� 4��5�� 6���$

.�/
�(�� 2��78    99 4!�:;�
   

Please rate the course you have recently Attended 
by marking the appropriate box.  Your 
constructive criticism will be used to update and 
develop Technical Training & Management 

Programs.  Thanks for your cooperation. 
 �����  �����

��������� � ����� �
����

 

 AgreeStrongly
Agree Disagree Strongly

Disagree
 

 

������� !��	��" � Program Content  

1..���� ���	
 ����� ���� ������ ������        
1. The course topics 

presented were relevant 
to my level ( job ). 

2..����� ��� ����!�� �"�
� #����!�         
2. The information in the 

material was easy to 
understand. 

3..$��%�&� ��� ����!�� �"�
� #����!�         3. The information in the 
material was easy to use. 

4. '���� �� �(��� ��)��*� ����!�� �"�
�
.( #�,� -/ )    ������         

4. The Additional Material 
was relevant to the 
Course ( if any ). 

�.������ � Instructor  

5.1� 234�5��6 -�� �"���� 7��         5. The Instructor was well 
prepared. 

6..89����� ���: ; ����<
� �=<9 7��1�         6. The Instructor encouraged 
active class participation. 

7..�5��6 7��1� ��� >7!�� #�����         
7. The instructor’s 

presentation skills were 
outstanding. 

 

���

 

��
��.$'������ *� � Learning activities 

8..���9����� �"���� ����� ������ ?9��@         
8. The course exercises were 

relevant to the course 
material. 

9..��)�� ���� ������ ?9��@         9. The course exercises were 
sufficient. 

�.;<'������ ;=<'��� Training Environment  

10.��� ���:.�A7� 89��         10. The classroom setup was 
comfortable. 

11..���, ���(
� #��B7
�          11. The refreshments (tea, 
coffee, etc.) was good.       

12..�A7� 89����� C�� ; �D�E&�         12. The resting area was 
comfortable. 

�>�?�� @�'JU�� � Overall Reaction 

13.�.�F�9��G ��HI�� ��)�� ������ ��         
13. The program length was 

appropriate to cover the 
content of the course. 

14. J���K�� ?� >�� ��/ $�� LM<N
.O9�����         

14. Overall, I am satisfied 
with the training 
program. 

 
�}��>��� ~Z� �@ ���@� =�$�,�� ��GY �� ��  � What were the most helpful parts of the 

training program? 
   

   

   

��$�,�� V+Y �� ��= }��>��� ~Z� �@ ���@�  � What were the least helpful parts of the 
training program? 

   

   

   

�K��\,
 .�������� ��,��� � Recommendations for Improvement 

�,�
> 9��q�� K��XQ� B7��G V�z��������� ��� Please make any comment for improving the 
program 

  
 
 
�}�������� ��,��� K�X���+� ��?� V� � Any suggestions? 
  
 
 

 

�������	 
����

 ����	2011 
�����	 �� �����

�����	 �����

��� �����	 
��� �� ����	 � ��	� ���� ��
������

��	 �������� 
����	 ��������	 �� ���� ���  !�"�
 ����� ����#	 �� $�%&�	 �� '	�(�) *+� ,�� ������	

 -
�������	 .�/��	 �� ��#�	 0���	 �� 1/�� ����#	 /2
 �� ���(�) 	�3���/ ��������	 '�4�2 5/��6��� �7&��/


�����	 �	�&8�	/ ��79�	 �� �7�� �� �7+��:;
�<=��&�	 ���):  ������	 ����#?	 �� @+A�� 16�	 ���+��	

 �7� B�; ���	 .(�%�	 
C��� �DE��	 '����F/ '��=	( 5���

�������	 
�����	

��	 �����
���

� 0�+� G�����	�������  -
����/ -
H�# �	��7�
I)	��	 �� �� 
J�K/ L	(� 
��/�M N)	��/

�G�����	 $�%3 �� 
��) �O��	 �DE��	:  N��
 .��7��	 @��:; �� '	�(�) ������	 5���

P�J�K/ �� ��C Q�9� .���%�	
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!"������	

� �	��RS �T2 ��M ������8�	 N�&"; ���/

�����	 ������	:

.1 W�	�(X	( Cognitive ) 

.2 W��A�	( Psychomotor )  /2

.3 5	�C��	( Affective

!"������	
������� �	
�������� �	
��������	�� �	
���

������ ��	
� ���� ������ ��	� ��� 
��������� �������� ���!�
� 	/	" #������ 

��$%�� &��' ����. ����	 �
� (��!� 
���	���� �	
��� ���
���	 ������ )
* +�!�'� 

������ ��,�,� :  
.1 ���!��� :(Knowledge) 

 )--
* (�--!���	 0--
� �--�� �--* �--1�� +�--2�	
 &��--2'� ) 4(�--!� 4 ��--� 4 5�--*" 4 (�--*

6��  (
.2������	 ��1�� :(Comprehension)  

 ��---�	
!��� ��---�1�	 &��,�---�� +�---2�	) �---�	
 8��� 4 ���%�9;� .(

.3<��=��� :(�Application�)

 4 >----�1���� +----� �----� ��----��'� ?----�	 +�----2�	
 4 +@--2 5�--*" 4 �--����	��� �--���!��� ��--���

 �� 4 0�� 4 +��" ..
.4 +��2��� +(Problem�Solving)�

 4 =���--�� 4 �	--= �--����	� �--�A �--�
�* +�--2�	
 ��
�"	 0	�!�� (2��

 �B�-----���	 0-----������ ���9�-----�;�
 �-�	 �-���������� �-���� �����
 �---����� ��---�
��� �C---� �---���� D>---B
+�---2� �" �---��� +�---!�'� )---
*: 

 4 �---�E 4 0---�� 4 +---9�" 4 ?---���
 ���9�

 �*�-------2���	 +	����-------� <-------
!��
 �-----1=�!��	 ��-----,��	 ���-----,�!���	

 +�E��� +��� )
*	
��%��� �*�	,� F����G ����G  .

 �EH-�� �� #��*	 0����
� D���,�	
 +--��	*	 ���
--� +--��	!� I���--��
 #;�------��%��	 +------21��� �------������
 J�-------����� �-------������ +-------��	*	

#H������	  .

#	�$	 %�&'

� 5��; ���	 
+��:�	 ��� ���`�#?	 �� L	(�	 �	�%�
 �7�� 5��; 52 �a�&� ���	 
+��:�	/ -L��D�	 �7��

L��D�	
� Q���	 �	�T// -(	���	 �� �C�; 52 �����	 ��

/Q�� ��8�E��	

 �*����������  )
*
�	�* /#	�1�� K�
,�

�	
����
•����LL��
•(��LLLL!�
•����	
LL�

�		���
•����LL��
•(��LLLL!�
•����	
LL�

#	�$	 %�&'

� �� b���3 N��L	(�	 �	�%�d
� (	���	 ��
��	�	(?	
�
8�E��	/Q�� 
��9�	

� �� L	(�	 �	�%� !�A"; �����	 �� Q�
 d G�����	 k`#

#	�$	 !	�&' (�)*�

� ��S L	(�	 �	�%� N�&"; �����	 ��

J��l� b�&H2 
p`p  :

.1�q��uuuuu

.2��	�(Su
  
.3
�J)��

 ��+�,�	 #	�$	 !	�&'

� 
�q���	 L	(�	 �	�%� B��8; ���	 w�; ��
 Q��� 52 G%� ���	 b/�x�	 
:�	��
P�� 
��)� �C�; ? ���/ �7�� NK���	

� z�M�� ��S �x&3 �&( -k�O��	 Q��� ��
 �	L	�C	 5����� ? ��6�	 �������	 / 
�`8�	


�&7��	 
A"�	 . .��� ����2 w��&�
 �	L	�C	 z��;	 �������	 G&%�� / 
�`8�	


�&7��	 
A"�	  .w�{ G�� ���d 
• .��	��� ��F k	���	 52 �� 
��9��	 Q�

	�9�L  5��?	 �	/(	

 #	�$	 !	�&'���	��-	

� L	(�	 �	�%� 
��	�(?	 B��8; ���	 w�; ��
 L	(� �������	 
����/ �	��7� �� |+3 �

!�AH Q�9� 
J�K��	.
� 
�J�� 5������	 b���? �) -k�O��	 Q��� ��

 �	/(	 0	�l��	
�&7��	 
A"�	 / 
�`8�	 . 	6�
 ��/ -
��	�(X	 
��9��	 �� 
�����	 �� |+&�	

G�����	 k`# �� �7A�A"; �����	

 #	�$	 !	�&' ���	��-	)/�"�(

� 
:�	�� �T	/ 0�� .��� .�M�A� ���& 52 �� 	{��
 d�73���l�8� ? 	��	}?/ z�M���	 �� ���#

� �	�M�A��	 �� '	�H�) G�����	 5�� 	{S� �����	 �� P3~
 �� �732 ?S - w�{ 
���2 � .}���� 
���� 	��8��� 52

7�	�l��? 
��/�4�	 .��7��	 	��8���� Q���	 ��
� 5��� 52 �����	 ��/ -.��7� 
��9� 5�	 �7��� 5S

 ���%�	 ���"��	 k`# �� 
��9��	 �6� !�A";
 �	L�+�/ 
��/�4�	 ����J��	 ��� I�%� 16�	 G������

1/���	 G�����	
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�",B�	 ���� D"���
    Adults Learning Styles 

� <��3��� ��%�	 ���"��	 52 �� �F��	 ��
 G����2/ ��&���; Q�9� b�� W����;

 ������ �7��	 �� P3�� - 
�&�� 
�����;
 �����	 �7� ����� W��	 
�J���	 �7J�� 52
 � G�����	 ��� $�%3 ����2 	6�/

����F

�",B�	 ���� D"���
    Adults Learning Styles 

� ��������	 �����	 �+���  :
� W��%�	 Q�9�( Actively ) – 
���9��	 k`# ��

 /2 -.�D����	
� W��� Q�9�( Passively ) – ������	 k`# ��

 ��������	

���������	 5/L�+�8� �p  .
� �7R��&��	 ��SDeductively – ��l�	 ��S 0���	 ��
� '���?���	 /2Inductively –0���	 ��S ��l�	 ��

�����	 D"���
Learning Styles

8��

F����

8,�&�
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/��*�+� �,�'�
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>+&�( /�*( 	 �	�� 	 ;���
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8��"G��	 
�����	 %B'
The Interactive-Training Credo

���832 P���2 ��
�`��) ���6;	 ����D	 / P���2 ��
� 
�q�2 k��2 / -����D	 / -P���	 ��

 �� 	��2 -���#�	 I� P9)�3	 / -P&
P�7J;

� 
�q�2 k��2 / -����D	 / -P���	 ��
 �6J3	 /-���#�	 I� P9)�3	 / -P&

 / 
�����	 ��8���� �� !�8� �8J&�
�	��7��	

�P&+;2 ���#�� P8����� 0�)	 ��
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�����	 !"�����
Levels of Learning

� ���/ - ���8�	 ���a; �� G�����	 �� W=�7&�	 b�7�	 5S
 ����� ������	 �� �����8� 
���~� '���� �����	 ��	��	

 W���8�	 ��a��	 1��8� :
.1 �	��M	Awareness  : ��	��	 �����– P���+; ��� /2

�����	 b�K /2 N)�� ��S  .
.2 �'���	N �>4��	Understanding or Knowledge   :

 ��� *��� ��T �����	 ���R	 W� �����	 ��T ��	��	 I4�
 �#� ������ /2 N)����� 
:�;���	 <=��&�	/ ��3����	/ �����	

0� Q�9� .���%�	 
�����	 ������	 �+���.
.3 %�">��	Skills  : �� P�8��	 �� @��:�� ��	��	 0�+�


����/ �7�.
.4 ����	 N� ?����	N !"R"&�-	Attitude or Value   :

 ��A�� 
%��&� ��+�	/ ���8�	 W� ��a�� ��	��	 �����
W������	.

 �����	 !"�����)/�"�(

� %�">��	 W���� �)� 52 ��	��	 I�:�8� -
 - ���%�	 ���8�	 �(E�

� X"&�-	 W���� �)� �/�A; ��	��	 5��
���%�	 ���8�	 	6� L	(2 W� 
�F��	
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�����	 YNZ
Learning Conditions

� �� 
��%� ?/ 
��A� �" ��&� B8��
 
��%; ���� �� ��~��� �7��;S GC	��	 ��7�C���	

�����	 ����; <��3�� W� 
AC�3 
�����;
� �� 
JH/ z��;S �� ���2 �� �� ��4�� $�%&�	

� 
�A� 
��� �7����� ,�� �����	 
���
� ���� �����	/ ����	��	 ��� '`�J; ����� �� '��=	(

@��:�	 ����� /2 .��8��	
� - �����	 
��� �� �p2 �7� W��	/ b/�x�	 ��� ��&�

 k�R �7�� ���A�/ �7�4� 52 ������ ���� b/�K W�/
������	 .���.

�����	 YNZ
Learning Conditions

.1 %����	 ��[���	 ) /\	�	 ������	 (
Feedback  

� 
+�����	 ��������	 �� Q"A� 52 ��	��	 GA�
 
��� k`# 5���X	 ��) ���8� Q�9�/ P��+��

 ������	
� �7C��A� W��	 ��������	 ���; .�;���	 
�6a��	

 P)�J; �?�%�/ - P=	(2 �8T 1�� ���+�� ��	��	
 �/ Q���	 �� �����	 P&� 0���8; W��	 �?�%��	/
 /2 P�� ��F���	 ��F ���8�	 !�A"; ���� �7+��R

L	(�	 W� �R�l�	 �����	

�����	 YNZ
Learning Conditions

.2 ^")��	Atmosphere  
� $/	��� �7� - k��D�	/ ��"�	 ��� W� �C	��� �� '��=	( �%�	 QO� ��&��	

 ��&��	/ - 
�����	/ ���+��	/ 
)`:�	 ��S 
�����	/ �����	/ (��%�	 ��
 ) �(���	/ W8J&�	 (�����	 ����; 
��� W� ��8� W����	 ��F.

� (�C/ �7&�� ���� k��+�	/ 
T	���� ���D ����	��	 1�� P�� ����� ��&�
 ������	 
��� �� Q78� - �����	 ���/ �7&��/ ���� �74�� ��/ -

 �����	/ W������	 <��3���	 W� 
+O�	 �� ���� 1��8� ���� ��/�4�	
 ���� 
��%;/ ��"; �� ��	��	 I�%9�� w�{/ ���#�	 ����	��	/

Q9J�	 <=��3 �� b�l��	 5/( ���C  .
������	 
��� L�&p2 L�:#2 5���	��	 G�;�� b�� . !&�� 52 ��/�4�	 ��/

 L�:#�	 �6� QO� ���;�	 
��T ��	��	 ) ~:l�	 	6� �(E� ?2 
:��D
 �	����	 N�; /2 
�"lD 
��HS ��S I�:��� .( ��	��	 ~:# 1(2 �� 	{��

 5�8�+�� ����	��	 I��C 5�� - ��"�	 �� .��H 
�2 �� P��)��� ��S
 '`�+�8� ���%�	 ���8�	 
��%; � . 1��8� �� Q�+� b�� ��+����

 '	�;�; �O�2 W������	 ��&��	 !�"�/ 
+O�	.
� " ����	��	 I� w;`���� W� '�"�l�/ '���+�8�/ '?(�/ '�&��2 ��."

�����	 YNZ
Learning Conditions

.3 !	����	Capabilities  
� ��� �	��+�	/ 
��+��	 .�+�	 W� 
�=�� ���`�#	 ��&�

(	���	 .
� ������ 
�������	 <��3���	 *�:l; 5��� 52 �� ��?

 �7��� ��	��� �&���	( 52 �	���	 ���2 �� 
�M��
 ������	 �� .��+�	 �&��� ��	��; ��� �����	 �� .��+�	

� �� �� �pE; b�� ����	��	 �	��) ��%; �&;���:3	 52/
5������ P� 0�+3:

• N��l� Q�9� b�"�3 �&3�� $�%&�	 ����	��	 �� �&�)�; �� 	{S
Q9J�	 �7&� G)��3 �&� 	{S ��  .

� " ��E; 52 w��-�����-  52 P&��� ��	( �2 5~� '����;
 P8����� 0�+; �� �����."

�����	 YNZ
Learning Conditions

.3 /'	��	Motivation  
� @J�� ��&�T @+A�; 
�����; 
��%; �� $�%&�	 
H�� 5S

P��F� �� L�&� ���:� P32/ ���a��	 .�=�� �� ��	��	
• .�=�J�	 1�� 1��/ �����	 ��S P�C�A� ��	��	 ��9� ���&

������	 ��S P%��� P3�� P�� (���� W��	  .
� P��8�S ���� �6�	 LW9��� ,�� �����	 �� I�	��	

 I�	( -��	��	 ) 
�F� /2 ( 52/ ��? �����	 �� (�J�	
 P;	{ P&� 
���3 5��;) .���Coaching

� I�	/( �� �pE3 52 �&3����� ,�� P32 w�{ W&�� ?
 � P�/� 
C�( �� Q�+3 52 �&&��� ���/ - ��	��	

������	/ ���a��	 . �� Q78� '�#�&� @�l3 52 �&3�����/

�;	{ I�	/�� P�� 	���%�8� �2 �����	 P�� ����	��	  .

�����	 YNZ
Learning Conditions

� (	�S ��S 5����� �������	 52 ������	 ��:+� ��
 ���%� �6�	 �����	/ @�	��; 
�����; <�	��

 ��%� �6�	 ������� ,��/ Q4�2 Q�9� �����	
k�O��	 Q��� ���� -P��;S 5����9��	:

� �����	 5�� 	{S .L	�+�	 k`# �� �����	 ��%� P3�� -
 (�%�	 ��JK���	 L�:S ��S Q���Q��(  52 �7&� G)���/

Q����	 .L	�+� �	L	�CX	 @��:; 	����8�  .
� ��%� �����	 5�� 	{S /2 ����T?	 k`# �� �����	


��%��	  ��S 5�JK���	 I�( ��S Q��� P3�� N)	��
P�C���	 �� Q��+� .���C

�����	 YNZ
Learning Conditions

� 
J��l� 
�����; R��32 (	���� 52 �� ���~��	 �7��	 ��
����F �� �O�2 �7��S 5����� . � N��l� ����� Q��

 .(�J&� 
��T P32 �� P�� Q����� 52 ��?/ �#�	
� ����	��	 ��� Q4J� �78J32 �� (���?	 - ������	 W�

 ����	 Q4J� ��&��  ����%� W� Q���	
� ��S 5�C��A� ��6�	 (	���	 ��� ��&� ��x&��	 �� ��O�

 I������	 Q8�8���� .��aH �	�:# 5������/ �#�	 ����	/
 ����J��	 Q� G��8�
�	�� /2 .��� .��D��.

� ��S 5����� ��6�	 (	���	 ��� ��&� 
�=���	 Q=����	
 
��J9�	 ��"�	/ �������	 k`# �� Q4�2 Q�9� 5������/

 5/�#� ����� ��&�� ����	 Q=��// -.��"��	 !=	�9�	/
 k`# �� Q4�2 Q�9� .L	�+��� 5�����8�/ ������	

 
��J9�	 .��"���/ ������� �� 
�/�A�	/ .��"��	 !=	�9�	/
�	�M�A��	/ 
�����.


�����	 
��"6�
 Training Styles 

�
�����	 
��"6�:
.1 W7�C���	 �����	(Instructive / 

Didactic)  
.2�8���	 ������	 ����2 /���9��	 /2

(Facilitative/Participatory)
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�����	 
��"6�
  Training Styles 

.1 W7�C���	 �����	(Instructive / Didactic)  
� �����	 ����� " ����+��	 ) " W���`��	 ( G�����	 W�

W7�C���	 �����	 �� ) �(�D�X	 ( �� ����� ��/
 G��&� �� ��/ ����	 z�M�� �� ������	/ �����	 .(��)

��a"�	 ����; ����2.

.2�8���	 ������	 ����2 / ���9��	 /2
(Facilitative/Participatory)

� ��S ��	��	 �����	 PC�� ��T "P���; G%� �� b�9��	-  
 0�7J�Coaching  


�����	 
��"6�
  Training Styles 

�����	 ������	 `��6� / ��"G��	 N� �R
 �",B�	 ������ 
��$	 ” ���7jq x,z	 �5N

 �",B�	 ����� !-"7 �9�� {'

Define
(�*

Control
���

Improve
�	=

Analyze
��

Measure
I�

OUR�THINKING�
CREATES�PROBLEMS,�
THE�SAME�KIND�OF�
THINKING�WILL�NOT�
SOLVE.”

 4�%�2��� �����1� <
9�
 ; ���1��� =��  I1�

 ��
 ?�=���
Albert�Einstein
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�����	 %�N� Training Cycle

The Training Process

ADDIE ~����

�������� ��
��

B���(�� ��	��

B���(�� ;����

B���(�� $�&��

 ��	�
�������

B���(�� ;��"�
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• ������;� ����) )���  /
)��� ��A(

•��������� (��B'� ����

•N	���� ����
• 	 40������ ������������ ����

0������ ���*���

•��������� ���,�� ���*�

•O������� ���,�

•�*	�	��� (�BP� �!�� OM�����
��,�����	 !"\"��7-	 �����
Training Needs Analysis

��,�����	 !"\"��7-	 �����
Training Needs Analysis

�L	(�	 .�%� (�T
�QA�	 �� G�����	 5�� 5	 ���

�G�����	 �� b�7�	 (�T

��,�����	 !"\"��7-	 ����� �D
Assessment Methods

�
����
��`��+��	
�N=�K��	 Q��A;
��	L�"+��?	
�
���� ��F

�
xT`��	
�
���%�	 
9)�&��	
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����������	 Y	����R� #")�
Developing Learning Objectives

 Y	�R$	(SMART)
� ����pecificS  

�Q�"J���� .�C��	 <=��&�	 ��6�
� ��97j� N� �6"�5 �B��easurable ( or M

observable)
�������	 P������ �� NH��� ���	 k����	 0�l�8�

� ��7 / D"G�ctionA
�������	 �7� 0�+�� 
:932 NH��

� 8�5	NealisticR
�P��	 k�H��	 ����

� 8)�� ��� ��ime frameT
�.��7��	 w�; ��8��? B)��	 �� ������	 ��a�8� ��

54

Y	�R$	 ��"��
Writing Objectives

Easy�as�A,�B,�C,�D

� Audience���������� �M1��:�Who���?
� Behavior��	
���:�What�do�“they”�do��   F� �	,�� ��

0������?
� Condition�0������ (	��:�What�is�the�setting�and�
method�of�evaluation� 0������ (	�� �� , <�= 	
���,���?

�Degree�I��,��  ������:�Measurement�to�be�met�
 ��	
=��� �����,��.

55

 ����� )�”��!�� �� ����9� “ �� �	��25 +�T�

+���85 %�E�" 	"

Example Objective

��������� �M,��

�	
���

(����

I��,��

56

�	���LLLLL2��� ��L�� )����LL��� O��LL����� &��LL����
)
* ������

?"�'$	 A	�<�6	

���*�+�:
�8���
�J�2�
����
�(�*
���*
�����

����:
���1�
�(�!�
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Y	�R$	 F	���
Type of Objectives

���"�,�	 Y	�R� : ������	 !�"�� 16�	 ��
�������	 <��3���	 L�7�3�� P�� �� 	�(�)

���,;��	 Y	�R� : �� .�C���	 b	���	 ��
 �� 
�8����	 .��7��� ������	 @��:;

dG�����	
�z$	 Y	�R� : b	���	 @�+A; ��p~; ��

dQ�� 
8�E��	 �� 
�+��:��	

58

?"����@�

���"�,�	 Y�R : ������	 !�"��
 Q� �� 	�(�)15  �� k�#(	

 .�� �� L`���	 ��3��� .��)15 
 �� �T	/ ~:# $��8� 
+�)(

�O��	

���,;��	 Y	�R� : !�"��
 k��� Q��+; �� 	�(�) ������	

~:l�	 ��3����	 k�#(	be �	�+��
50 %k	 k`# ��6 
�(�+�	 �7D2

�z$	 Y	�R� : B)��	 Q+��
 k�#(�A�A"; �� Q���8��	

 
�8&� ��3����	25 % P���� �
�M���	 0���	

W
��

�	
 �

"�
��
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�����	 �����
Learning Assessment

� <���� ���!�Alignment )� �
!��� ���,� <�= ?� (��B'�
�E%E�� �;����� :���B	� )����	�� 	 4)���1��� 	 4)��!���

����
� �,��=� (���B'� ����� ��� )� W	��� +��
� <�=� ������	�� 	 4�����1��� 	 4����!��� �;����� )� ���,��� ���

�1
�9�:
�8.�*��� :6�� 4�����,��� ������ 4��	����� 	 ���12�� ������;�
�8)��+&��� :)
�!�� <��=��� 4)
�!�� ������
�8���	�� : �!������ /�2������ 	" 4#������ ��%���
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��������	 !"�&�	�6-	
    Instructional Strategies

��������	 !"�&�	�6-	
    Instructional Strategies

���������	 !"�&��	�6-	 ~�"��:
.1 .�M�A��	Lecture  : ��S �����	 �� ��������� ��JD Q+3

����	��	.
.2 �����	 5����	Demonstration.- ��/ ��������� ��JD Q+3

 0��) P���� �� .(� ��	��	 ��S �����	 �� �	��7��� W=��

�������� ��	��	.

.3 
7C���	 
9)�&��	Guided Discussion-   ��JD k(��;
����	��	/ �����	 ��� ���������

.4 �(�J�	 ������	Individualized Instruction  -  �(�� k��+��	
 .�7C�	 /2 �;������	 /2 
��:��	 (�	���	 �� ���������

���� �� /2 
�=���	 
���8�	  .
.5 ��	���� b�9���?	 ����2 Learner Discovery Method 

 <=��&�	 5�:�&�8�/ ��������	 ��� 5���	��	 0�+�-  	67�
 ��	��	 �� LG��	 5�� �����	

%�"�����	
� " .�M�A��	 " ��������	 P�`# �����	 0�+� I:+�� ��F ���T W�

����	��	 ��S . �� ���� �� .�M�A��	 ��a�8; 52 G%� ? '����/
 ���15–20  '	��C '���x&; '��x&� '��/( 5��; 52 G%�/ 
+�)(.

�1-  .�M�A��	 |=�"#:
• �� W� 
M�J��?	 /2 ����� |3 .L	�) k`# �� 5��� ���� .�M�A��	 L�+�S 5S

��4A��	/ ��/�	 *�:l��	 QT	�� k`# P�����	 �; Q��� ��7�C�; /2 R�+&�	.
• $	��2/ ��7���8��� 
�=�� 
�T�4�S Q=��/ �7� GT�"� 5��� 52 ���� .�M�A��	

����J�	 
R�D2/ .�	/��	 ����	  .
• @��R � ����	 ,J3 W� �#� 5��� �� 
H�# .�7C2 �� .�M�A��	 Q+3 ����

5�J����	 .�7C2/ 
+�a��	 5���J����	 �=	/(.
•-  N"; �� '����F/ 
�����	/ ��������� ���+;/ �� W� �	�M�A��	 
����F

z�M��.
• ��4A��	 5�� ���� z�M�� � 
�""+� |�l; ��������	 .�M�A� 52 ���/


���"��� /2 
��9�� ,�� L�+�X	/ . R�+3 Q�D W� ������� 0�+; .�M�A��	
W=�7&�	 ���&��?	 ��S �(E; 
������.

%�"�����	
�2-  {\���)�	 �"DM	

� '?/2 :
��+��	.
•2-  w�{ W� ��� ����	��	 I� k�";	 
��)S " ����3?	 BJ� "

Attention-getter.
•�- 
�������	 b	���	 w�{ W� ��� ��a�	 5���.
•�- 
�8�=��	 R�+&�	 ���A;.

� '��3�p : z�M���	  :
•
����	 G�;��� /2 �+���	 ��S *�8��	 �� R�+&�	 ��.

� '�O��p : 
H`l�	:
•2-  
�C	�� /
�8�=��	 R�+&�	 |l��.
•�-  
�q��	 L�+�S 
H�� /��+�����	.
•�- W����	 R�9&�	 ��7�C�;.

%�"�����	
�3-  �	�����	:

���C/ B)/ W� ��������	 �� .���� 
��� 0�+;.
��7��x&;/ 
M/����	 ��������	 
��3 �� .�:�8�	 .��) �����	 !&�;.
�
�����; .��# |�l�;/ ���+�� .L�J� ��:�	 �O�2 ���;.
�
��R �� �	��7� ������ ��	�; �� 	{S 
+�D 5��; 52 ����.
�
�����	 1��8� �� b	��2 ,����� .L�J� ��:�	 �O�2 ��;  .

�4-  �����	  :
� @��:��	 /2 ���J��	 �	��7� �� ������	 �� '?�� @=�+A�	 ��8��	 �� (�9;.
���������� ����	���/ ������ ����+�8� ��S ����	��	 k�A; 52 ����  .
�����	��	 I� �7+�	�; � �x&�	 �a� ����	 �	�:# W� �����	 ��A; �� ����;.
�P�����	/ ��	��	 ����3	 .��� }/�%; �� '����F.
�!�A"�	 IM���	 ��F W� 0�l�8; 52 /2 �7�	�l��	 W� ����� 52 ����.
������� W7J9�	 ����	 .��) �� �7T�%3 W� ����;.

�5-  ���	�l��?	  :
� /2 W�����	 1��8��	 �	{ b	���	 @�+A�� 5��� .�M�A��� 0	�l��	 Q4�2 5S

1�#�	 ���%�;	���?	 �T2 I� /2 W�	�(X	.

 {����	 �"�,�	 / �6�"���	
� ��8J; G3�C ��S !�M�; W����	 5����	/ �	����?	 Q�9�


��� /2 L	�C�� 
H�l�	 �	�:l�	 . 52 �����	 �� G%�/
�� ��~��:

.1 - .��	��� 
�������	 Q=����	/ �	/(�	/ �	����	 I��C

.2 - Q�) �� �(	�S �; �)/ G��&� �	����?	 I)�� 5S

.3 �	����?	 .���9�� ����	��	 I��%� !�8� ����	 5��� 5S
 - 
������	 /2 .���A��	 
��� W� 
���9��	/

.4 ����; w�{ W� ��� 
�`8�	 ��R���T	 
��� {�l;	 �; �) P32
w�{ ��S 
C�A�	 B( ��� 
�"l9�	 
�`8�	 �	���.

� �97j�: b���	 B)��	 *�:l; �8T �� ��~; . 52 ����	/
 '����+; 5��� b�� �	��7��	 1�TS ���:�� 0}`�	 G�����	 B)/

Q���	 L	(� �����	 Q����	 PC��A� �6�	 B)��	 k�O�2 .�9  .

 {����	 �"�,�	 / �6�"���	

�1-  W����	 5����	 |=�"#  :
�
��� 
+��:� G�����	/ �	��7��	 ���; �732.
� ��&�����	 Q� 
�J�� ���� 0�l�8; 52 ���� �732

�	����	/.
�W�4��	 @�	���	/ ��A�	/ ��������	 �C�; �732.
� .�) �� ���;/ W�l�	 �	�A�� '	��C 
���&� �732

G�����	.
� .��7��	/ 
�����	 ����#? ������ 
H�� W:�; �732

.(�A� b/�K BA; .���%�	.
�����3?	/ 0����?	 ��O; �732.

 {����	 �"�,�	 / �6�"���	
�2-  �{��&�	 : W����	 �A&�	 �� �� �	����`� QO��	 �{��&�	  :

� �-N� : �	��M	 ��7�  :
.1
�������	 Q=����	/ �	/(�	/ �	����	 G;�2.
.2
�`8�	 �	L	�CS 
�C	��� �).
.3 �	����?	 .(�� IC	� /W����	 5����	.
.4 ��������	 (	��� �) /����	��� �������	.

� �"��"z : �	��6-	 ��7� :
.1
�`8�	 ��R���T	 w�{ W� ��� L	�CX	 ����8�/ �����	 $�9�.
.2 W�� 5���/ �	������ �����	 0�+� ��&�� L	�CX	 $�9� 5���	��	 0�+�

�	L	�C©�.
.3G��&��	 �A&�	 �� 
�"l9�	 
�`8�	 �	��� 5���	��	 ��;��.
.40��H b	�DS BA; P3�M���8�/ L	�CX	 5���	��	 $�9�  .

� '�O��p : ���+��	 
�T��  :
.1����� ���+; 5���	��	 Q���  .
.2(/�A� b	�DS BA; L	�CX	 5���	��	 �����.
.3L	(�	 
�C	�� 
�=�) L�J����� �����	 0�+� ��&�� L	�CX	 5���	��	 �����.
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 {����	 �"�,�	 / �6�"���	
�3-  �	�����	 :

�2- 
��� .��# ����.
��- b	�DX	 BA; .��7��	 
�����/ ���:�� ����	��� !�8�.
��- I�8�	 
��T G3�C ��S ,���	/ �x&�	 W���T 0	�l��	 ����	��� !�8�.
�(- W��A�	 ���8�	 ,���; W� 
���J�	 .��T��	 
�����	 ���.

�4-  �����	:
�2- (	�X	 �� ��O��	 ��S ���A�.
��- Q���	 I)	��� �	����� 0��+�	 '����F/ 
�����; Q=��// �	��� ��S ���A�.
��-  '?��� �	����?	 5��� ��T 
������� B)��	 �� ��O��	 .�����	 ����	��	  ����%� ���A;.
�(- L	�CX	/ 
�����	 
�ª� �� '����C 	�&���� ��T ����	��	 �� ��aH (��� .(/�A� 5��; �� .(�.
�u�-  �R�l��	 ��� ��&� ) 
���3�����	 ����HX	 - b/�A�	 - �	��%J3?	 - 
&#(�	 QO� ..«�	  .(

�5-  ���	�l��?	 :
� 
����� G�����	 �O�2 �	����?	 ����� {' ��,;��	 W���� {' !	�">� ������

 �����	 !"������	N {�	��M	 �����	 �������&�8�	/ .���A���� 5/�+��	 �	����?	/ -
  Q��9��	 QT �	��7� ,���; W� 
���J� P�	�l��	 ���� .����	

� ����	��	 W:�; �732 �� .��%�	 
�J�K��	 G�����	 <�	�� ���` �T	 �6�"���"� �����	 �'

��)	��	 Q���	 Q��9� QA� 
������	 G�����	 ��S 
C�T W� ����	���� -.

 {����	 �"�,�	 / �6�"���	

�6-  W����	 5����� .��J� ����2 :
� W� �7�M/ �	L	�CS /2 �	�:# ��S �	��7��	 �8) - ��x&���� W����	 5����� *�:l��	 2��	

�7�� (���; ��T '	��C �7�� ���; - W+:&� Q8�8;.
� QO�; .�:l�	 �6�/ - W��J�	 Q���	 5����	 ��� ������	 
�T��� '	�C ���� B)/ k/�C

 �� IC	� ��+�;/ .(�C 
xT`� ��S ������	 ���A� ��T ������	 
��� W� ���	 R�9&�	
�����	.

� �6� ��� *�	���	 
�J�� �� ��2/ L	(�	 W� 
�7��	 R�+&�	 �& N)�; - .��7��	 5��� �&
 Q��� ��"; ����8; 52 '	�C �7��	 ��� P32/ - W�	���	 �� �7��� ��/ �7+�� ��/ 
�T���	


J��l��	 �7�T	��� 
�:+�� .��H �� ,��/ .��7���.
� ��������	 �T`� 52 ���� ��T L*�� .��7��	 ����/ 
�����	 !M/ �+�� w�M�� 5�� 	{S


���+� 
:���� 
�� �� w�{ ��� �7���� �p.
� R�+&�	/ ����� 	��{ .(��� ��	��� .���%�	 .��7��	/ 
�����	 �( W����	 5����	 ���

W����	 5����	 W� ���{ W��	 
�8�=��	.
� I���; �� �7;�K�A�� 	6�/ �7;	��6� W� �����	 �6� «83 .�/�M ��S ��������	 P�3

�	L	�CX	/ �������	.
� 
+��R/ �7=�:#2 �7� ��{	/ .���%�	 .��7��� �7=	(2 /2 �7������ 
�J��/ ��������	 G)	�

 �& 
:+&�	 �6� �� ��2 
)(/ 
�� ��S ���A; �	��7��	 ��� ��&� 5�� 	{S/ - �7�(�J;
W����	 5����	 
�	��.

� �� �O�2 
��%� I� Q���	 0}`�	 �� 5�� 	{S25  0�8)2 ��S 
��%��	 �8) '	(��
) .��aH ����%� (
��%� Q�� ,�=� /2 '	�=�) ���#	/ ������	 Q"� W�.

 �>\���	 �G5")��	

� 
��%� k(��; 
7C���	 
9)�&��	 ��4�;
 ��S k�H��	 QC2 �� �����	/ L	��	 �� .��aH

 �`# QA� !�8; ��A�/ �	�) /2 
%��3
 }���� ����2 W�/ - 
J��l��	 Q��9���

 ��	��	 �7� �� B�O���

 �>\���	 �G5")��	
�1-  
9)�&��	 �=	� �/(  :

� � b�A&; /2 B�9�; ? ��T 
7C���	 
9)�&��	 .�	(S �� ��?
 W�� �� k�q8� 
9)�&��	 �=	�/ - 
�������	 b	���	 :

.1 
����	 R�:l�	/ b	���	/ ���M���	 ���A�� 
9)�&��	 L�� ) �	�)
 
9)�&��	 *�	�M/ 
���9��	.(

.2 B�O����( Checking )  k`# �� w�{/ 
���9��	 I�%9;/ �7J�	 ��
 P�C�; G����2 @��:��/ ����7�©� �(�+�3	 ��F (/(/ Q��A; �	����	


�q��	.
.3 ���8; �� (�� �2 I&�� w�{/ 
9)�&��	 
�)	��( Dominating ) 


��%��	.
.4 @�����	( Harmonizing )  ��7C	���	 
%����� w�{/ 
��%��	 ���

w�{ ��S 
C�A�	 B( ��� �7�� Q"J���/ - 
�"l9�	 ��&�����	/.
.5  ���6�� w�{/ .(�A��	 
�7��� '�+�/ 
9)�&��	 ��� �� 
x��A��	

 
:�;�� ��F ���M�� ��S 
9)�&��	 B��%3	 �� 	{S b�7��� 
��%��	
b�7���.

.6 @�8&;( Coordination ) �7&�� *�	/��	 (�%�S/ �����	 |�l��� 
9)�&��	.

 �>\���	 �G5")��	
�2-  
7C���	 
9)�&��	 |=�"#  :

� �����	 N�"�; ���4)/ �	�	�+�	 {�l;	/ Q��9��	 QA� 
��) 
+��R 
9)�&��	
(Brainstorming) ��JK���	/ 5�%��	 �����C	 W� ��A; 52 ���� W��	.

� �7�� ��� 
��%���� ���x3 ��7C// �7;���%;	 ���a; �� ��������	 ��8;
 �x3 
7C�� 
:�;���	 Q��9��	 /2 
A�A"�	 ��F R�+&�	 ��S ��9; �����	

�	�T�	/ k����� PJH/ /2 ���9��	 . ���� 
��%��	 5�� k�O��	 Q��� ��/
 �� '?�� ��3/���� ��F '?�� 5�7C	�� ��6�	 ��lD�	 ���� ��7�C�; W:�; 52

��+���� Q#���	 ����9��	 �� G�:; 52.
� ������	/ ������ 
�8&��� 
��) �7� .��aH 
�����; ����%� W� 
9)�&��	

 G)	�� 52 P� ���� �����	 5�� 
��%��� 
�����	 Q���	 
�7� k`# ���
����	 �74�� �7;`�J�� .�+�	/ N�4�	 R�+3 5/��/ I��8�/.

� B)/ ��T �� 
���H �	�+� ����; �?/�A� W� ����%�� 
�����	 ��9)�&��	

��%��	 �8�� @��R � �77�C�; ��� �� '����F/ 
��%��?	/ (��	 k�R/.

� ��A��	/ �77�C�; ���� ? ��������� �8�; ? W��	 ����%��	 W� 
9)�&��	
 '�+�8� ���� ��F ��%;	 W� ��8&; 52 �7� ����/ ������� /2 �	�+�	 IM�� �7��

*�:l; /2 .
� ��&��8�	 ��/ ��9)�&��	 �� �#� z�3( Seminar )  	6�/ 
��%��	 ����; /2

 �	L	�CX	/ 
+��:�	 � 
�q��	 ��� �7x; 52 ����/ 
�&���	 
9)�&���� �����

���T 
��l�8� /2 '�O��T �7T	��)	 �; W��	 . 
���; .�:l� 
���&� 
+��:�	 �6�

 �+3/ Q��A; �� ����	��	 ��8;/ 
����� 
�7�� /2 ����� *��D /2 .�M�A��

&��� 
�4) W� ����F/ �7J)	��.

 �>\���	 �G5")��	
�3-  �	�����	  :

� ��O;/ 
���9��	 ��:3 I��;/ L	��	 k(��; 
H�� 
��%��	 (	��2 I��%� ���;
z�M����� 0����?	  .

� ��:; �	�:# ���A; W������/ ����	��	 �7� �� B�O���� ������ !�8;

9)�&��	.

�.�M�A��	 �� ����	��� '�+��9; �O�2 5��; �� .(�.
�Q��9��	 QT W� 
�	��S �	��7� ,���; W� �7�	�l��	 ����.
� *�9&��	 �����; �7�	�l��	 ���� " 
��A��	 ) " ���O�	 ��8�; .(

�4-  �����	  :
�
q� /2 (�� ����8�� 52 ����.
�
��M�� ��F 
9)�&� ��S k�A�; 52 ����.
�b	���	 �� ������; W� ����	��� 
���H Q�9; 52 ����.
�k� ��H /{ ��	( /2 �����	 ����8�� .�M�A� ��S k�A�; 52 ����.
�
M/����	 ��������	 
��3/ �� �� 
�����	 .�:�8�	 �����	 W:�; ?.  

�5- ���	�l��?	  :
� PC/ ��/ - 
J��l��	 b	���	 �� �����	 ,���; W� .�=�� 
7C���	 
9)�&���

 �7J�	 W��T�� W� 
��	�(X	 ������8�	 ,���; W� .���� .�=�� �7� ��"l�	
 5�������	 �����/ - .��aH ����%� W� 0�l�8; ��� - Q��9��	 QT/ �	�(X	/


���9��	 
H�J� 5�����8� �73� '	�x3 '	��O� �7&�.

 �>\���	 �G5")��	
�6-  
7C���	 
9)�&��� .��J� ����2  :

� ?2 k/�T/ 
&��� *+3 
�:a; �� ��� - 
9)�&��� 
��J�� �4T/ *:#

9)�&��� ��8�� ,��/ �8�� �� ��/( 52 �7J;/ �7& ��l;.

� ��~��� ��O��	 
+��:�	 W� �6�/ 
9)�&��	 k`# $�M�� b	���	 IM

AM	/ 5���� ����9���?	/ ��9)�&��	 52.

�����	 �74�� I�8�/ 1�� 52 ��A� 
��%��	 ���C 5��� 52.
� '�4�� �7��J;/ �7;�+���;/ �7;�K�A�� ��S I��	 
��%��� �8���

����.
� *�/ 5��� 52/ - ���&��	/ *�// 
��+� ���A�� 
9)�&��	 L�&� �x3

W&��/ �x&�/ (�7� ��F/ I��� 
9)�&��	  .
� 
�q�2 k~��� 
&��� 
:+3 �& 
9)�&��	 ��#~; 	{S ) �� LW9� .��O�

 G4a�	 " 
�}	�J��	 ( " �� z�3 �7��/ ���J��� .�J�8� /2 ���J��� .��O�
 '����A� ��F 5�� 5S/ ��T ��A��	 N)�� 6#/ ��A��	 . L�4�	 ��� @�2/

������2 ��8&;/ �7�)�R 5�������	 Q� k6��� 
p(�A��	 �� IR�8�	.
� 
9)�&��	 �D�	 - 
9)�&��� ����� /2 ��8� Q���� ��/( ����

����CX	/ ��+�����	 
F��H .(�S/ .��C 
�q�� wJH��  .
���K�A��� /2 ��"�l��� 
9)�&��	 QJ)	 - 	��l; 
9)�&��	 z�; ?.

��4�	 ������	

� .�T	/ 
+��:� B8�� �(�J�	 ������	 @��R 5S
 ����; b�7� ��:�� N���; W� �� ��+� .(�A�

- 1(	�� ����	��	
� 
�����; (	�� 
��%� ,�����	 �{��3 Q�9;

 .��8�� ����;/ �	L	�)/ P;	6� (�J�	 ����� .���
 /2 L`���	 @��R � WH�"# ,���; /2 �;������	


�)	���	/ �����	  .
� G%� P32 �� 
�(�� 
�����; 
�%�;	���S 
�2 $��J�

 �78���; ��� 52/ '����� '�:�:l; 
::l� 5��; 52
1�#2 
�%�;	���S �~� �7���+;/ .
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��4�	 ������	
�1-  �(�J�	 ������	 ��JH :

� ���� ��������	 �� .���� 
��%�� '�����; 
+��:�	 �6� 0�+;
 G�����	 N������ �J# 	6� W�/ W�	�aC ����"J� 	�3���

���� (�C/ 0� 
��T W� ��������� G�����	 0�+; '�4�2/.
� '�+�R ���/ ��������	 Q� �	�� �6�	 P8J3 �� <��3���	

 G������� 0�+� L�C �2 ��+� 52 I�:�8� ��	��	 1��8��
P� P����� @��8�	 ��:l�� 52 ���� L�C �2/ P��.

� '��C	� '���+�; �+��� b�� ��	��	 52 ��~;( Feedback ) 
�}�%3	/ P��+; �� '	�D��� .

� '���+;/ '	��+�; �O�2 ������� W+�; ��S ��	��	 ��;.
� �� �7M� Q4J� W��	/ @=�+T/ 
��� I�M	�� ���;


��%��	 1��8� �� ,��/ �(�� 1��8�  .
� .�+�� �	L	�CS/ ������ IC	�;/ ���; " �������  ."

��4�	 ������	
�2-  �	�����	  :

�(�J�	 ��C���T? �����	 
��%���� 
�%�;	���X	 �6� !�8; . ����F/ b	��2 ��	��	/ �����	 (�A�/
������ .(�A�.

�
�F��� '���; �	������ 
�%�;	���X	 �6� !�8;.
� (/�A� (��� W�	�( Q"� ��x&; G�"�	 �� 5��� ���& 
�(�J�	 
�������	 ����%��	 0	�l��	 ����

���� (�C/ ��	��� ? ���& /2 ����	��	 ��.
� 
�&�} .��� W� 
J��l��	 Q��9��	 �/{ �� ����	��	 �� (� .��8�� ��������� 
3����?	 ����

.��").
� 
�;	6�	 .�:l�� '�+�R ������	 ���( Self - Spaced ) ��	���.
� ��"l�	 PC/ �� ��J� ��/ - �����	 Q�) �� P�C���	 �� Q��+� �;������	 .��8�� ������	 0�l�8�

���JO�� 
�C	��/ G���; ��S ���A� W��	 G�) �7K � �	�(X	 0�7� ,���; W�.

�3-  �����	  :
� ����%�/ �;������	 <�	�� �� ��O� w�{ W� ��� �����	 Q�) �� 
�(�� ����; (	�� 
��%� (	�S 5S

 G�F2 W� .��	��� B8�� .��%�	/ .���%�	 ������	 <��3�� 52 ��T 
��a�� 
J��� ��; ����J�	 
R�D2
5��T�	  .

�
�����	/ .�+���	 ���M���	 k/�&; �& 
���&� 5��; ? �).
�.�+���	 (	���	 /2 �	����	 Q� I� Q�����	 0���8; W��	 �	L	�CX	 ,���; W� .��J� B8��.
� '�����2 '����2 ����; W�/ L	��	/ �����	 k(���� !�8; ? " '�9T�� "������ '?��&� /2.
���	��	 ��S W������	 ��&��	 W� ��A��	 ��; W� 
���H 5������	 ��� �%�.
�
��) I�	/( �/�A; �6�	 ��	��	 I� '	�C !�";.

�4- ���	�l��?	  :
�
��	�(S �	�F2 @�+A�� �7�	�l��	 ����.

��4�	 ������	
�5-  <�����	 �(�J�	 ������� .��J� ����2  :

� ? �6�	 5����	 1��A��	 ����#�� '��(�"�)	 P��%��� <���� ��( IM/ ���) 	{S
 .��� P&� .(�J��?	 5��; ��A� '�::l� 52/ .���8� ���C	�� ��S ���A�

 ���:) I� �7�	�l��? <��3���� �����"; IM/ .(�S ���� ��� 
���&� 
���R
 w&�{ W�/ z�M�� <��3�� Q� 5��� 52/ ��? P32 ��6; ���/ - ����	��	 �� ���2

 ��%�&� k�T <��3�� W� ������	 52 �%3 k�O��	 Q��� ���� ����	��	 �� 
��3
���3X	 ����� � �������	 W�/�&� W� N��l; .���C  .

� W;	6�	 ������	 W� 0�l�8��	 <��3����� W;	6�	 ������	 k�%� W� ��/( (�T
 L	(�	 �{��3/ ����CX	 !�;�J� 0	�l���� �7��+; ���+; �� ����	��	 ����

 ����;/ ���C	��	 ���A;/ W������	 |&�	 ����; � ����q8� 5������	/ - !�A"�	
 5�� ��� 
�=�7&�	 �	����#?	 ���+;/ (	�S/ �����"�	 5�7C	�� ��6�	 ����	��	

 '����&� w�{  .
�k�%��	 	6� W� ��	��	 �/( 
���� �7J�� 1�#�	 <��3���	 ���	�( 
�C	�� .

 
���9��	 W� 
���%�	 �O�2 	�3��� 52 ����	��	 �� 0���8� <�����	 ��������
������ 	�3��� 52 ����	��	 �� G�:�; �	�M�A��	 52 �%3 ��&�� 
�������	.

� .�/�M �7=��ª�/ 5����9��	 ����� - ������	 k�T L	����	/ ����	��	 I� °)�&;
P&� .�C���	 .(�J��?	 1��/ b	��2/ G�����	.

��4�	 ������	
�5-  <�����	 �(�J�	 ������� .��J� ����2  :

�-  P3� w�{/ ��/�4�	 (	���	 �� ���A; W� .��8��� '��=	( <��3���	 IC	�/ ���#	
 - ��	��	 L	(2 �� ��p~��	 5/( .�=	��	 L	�CX	 G�"�	 �� 5��� <��3���	 0��;S ���

 �� Q)2 (�	���/ ����	��	 �� 
����%; 
��%�� G�����	 <��3�� L�:�� 2��	
 ������	 
��3/ �%T �7;�+���;/ ��ª	(2 I)	/ �� ��) �p .��+��	 �7;�C���T	
 L�� G&%; �� w�{ ���8� b��/ - <��3���	 ��S P���MS w&� ���:��	

����	��� 
���A�	 �	��7��	/ 
�����	 �����8� ���+;.
�-  W� 
�����	 
J����	 G&%; G%� {S .���%�	 <��3���	 0	�l���� N������	 �J#

 W������	 w��� �7�� @+A�� W��	 �?�A�	 W� w�{/ - <�	���	 
�C	��/ (	�S
 ��� <�	���	 �6� Q�"J�� �) - 
�� ���M�� k�T .����	 �/���	 0	�l����


�����	 ��T��+��	 z��;�� w�{/ .(�A� ��C���T	 �8�  :
.1.(�A� 
�+��:; ������; ����	 ��S NM2.
.2 IM�� �) - w���9� 
����	 
���8�	 /2 0�7J� I� ��������	 ��� BM���; 	{S

���M���	 ��� b6A� ����	��� ��7�C�;.
.3 �� ���� k/�&�� 
����� <��3�� IM/ QC2 �� 0���	 <��3���	 ���� I� �/�J;

z�M���	 �� ��������	.
.4<�����	 ������	 W� 
�����	 G3	�%�	 ���+�� �)  .
.5G�����	 Q�) �� L	(��� '����) G�����	 
��73 W� L	(�	 5��).
.6P;	{ Q���	 �� L	(�	 G)	�.
.7<��3���	 6�J&; W� 
��78�	 /2 
���"�	 1��8� �T?  .

 ��	��"� Y"G��-	 `��6�
� 
+�A�	 b	��2 !M�� �� .(� �����	 52 �� �F��	 ��

 .���%�	 ��������	/ b	���	 ���A�� w�{/ 
��	���	
 /2 ����; ���A; 5��T�	 ��� W� ��� P3�� - ��C��&��?	/

 ��� ���+; �� ����	��	 I�%9; �7�`# ��� 
��%;
 R�9&�	 L	(2 L�&p2 ��C��&��	 ��S k�H��	/ ��������	

W������	  .
� L�&� ,��/ �����	 �	(�D�S/ ��7�C�; �� L�&� ��� 	6�

 
��+���	 
�%�;	���X	 �6� �� @�:�/ - P;�:�� ��
 Q��9��	 QT W� " ��	���� b�9��?	 ����2."

� 
��� �����8� ���� ��S ��	���� b�9��?	 ����2 �(E�
����	��	 
��%��	/ 
���9� ��

� �7���; � .�D����	 
���q8��	 	���A�� 52 ����	��	 �� G%�
 W� 
�8�=��	 
���q8��	 P��A;/ P���) ��	��	 
���q8� W&�;/

G�����	 b	��2 @�+A;  .

��������	 
��"6$	 �"���	 ?N�\

H��&���:
 1 = 4 $����2  = 4 0����3  = ��* +�2� [;�!� I��

 ��������	 ��"6��	
Training Aids

 !"������	 Z"4�7-	Retention 
���"6��� ������	 %���	:

� - ���������� K�J�T?	 �� ��������	 .��8� W� �7������ W� ���;
� I�8� 52 �� �(�) ������	 5��� ���& ������ ��O��	 b/�x�	 ��	��;

Q�J�/ k�+�/ 1��/  .
� �x�� 5�� - 
��8��	 ��������	 �� ����� �� '����F G�����	 52 ��&��

 k/�C !M��/ - 1�#2 
��T 
�2 �� �O�2 �x&�	 k`# �� �����	 �����
 / 
�=���	 �	��8��	 0	�l��	 .�=�� 
�����	 K�J�T?	 .��) / /2

 W������	 ��RX	 W� 
��8��	  :
� !"������"� Z"4�7-	 !-���  :

�10 %-  .L	�)
�20 %-  I��
�30 %-  
�ª�
�50 %-  I��/ 
�ª�
�70 %-  k��)
�90 %-  Q�/ 
�ª�
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�4*)��	 %B�	 (*�
  Split Hemisphere Learning

� ��S ���������� ��	����	 K�J�T?	 	6� G�� IC��
 
J"&��	 .���	 N"3 ������ P�� @�:3 ��Split 

Hemisphere Learning  W�3�C �� `� 52 W�/ -
 �� P� ,�����	 G3�%�	 �� �:�8� «��	

 
J��l� �{��3 Q%8�/ |��� «��	 52/ �8%�	
 ��������	 ��  :

.1 ��$	 
�"&�	 : - ����	 - @:&��	 - @�)��	 Q���	
 
�����	 - 
a��	 - I=�)��	 �� ���&��?	 
H�l�/ ���J��	


��+��	 N=�K��� ���D 0	�l��	 -  .
.2 ���$	 
�"&�	 : ����; - 
JR���	 - 
��A�	 - �	�J�	

 0	�l��	 -@����	 �	�(X	 - �+�����	 - ��C��	
�	�A�� ���D.

�4*)��	 %B�	 (*�
  Split Hemisphere Learning

� �6�	 �� ���3�%�	 �� `� �	��p~; ����3	 5S
 - ��������	 I� Q�J��	/ ���J���� �&� !�8�

 - 
:9&�	 �	�A�	 ��	��� K�J�T?	 k��� ��	���/
 ��"��	/Visualization   
�7�� 
��x&� �� ��

Abstract  W� .��8��	 b�7� W=�� Q�9�
 W� ��������	 ���l; ��� ���&/ - K�J�T?	
�7�C���	 Q78�	 �� 5��� «��	 W�3�C `�  .

 !"������	 Z"4�7-	Retention 

� w�+ �� �JT	– k�T 12 ��– 52"1�� Q�J�	  "
������	 0��� ,��/-0�7J� ��"; ��S ��9�:

� w32 -.�M�A��	 �� ���O� -�� �9� �� |lD ��l; ���&
«��	 �� �8��	 L�%�	 ��S ����� �:�; .

� ��S ������� L�:S �� 	6� k�� -�� '�q�D ���; ���&
 ������	 Q�+� �� 16�	 «��	 �� ����	 G3�%�	

� 5�� w�6�"
�ª��	 " ��"��	 �� �� z�3 �� Q��9; 52 G%�
 I�%9�� 0�����	"Q������ «��	 @��R � �����	."

����� 0�7J� /2 �� .��J� �=�� k��# ��"��	 Q�9�:
(1 -I&"��� �:�:l��	 ����	
(2 -�� }�7%� �3����	 ����	
(3 -L	�CS $�D
(4��"��� 
�O�2 �7���C �	/(�	 G��  .

 !"������	 Z"4�7-	Retention 

� G�����	 ��8� 5�� 	{S �� 1��� Q7� ����#	
"��"��� k	E� " b�� «��	 �� G3�C 12

 d��������	 �6� Qa9�
�" Q��A��	 ��� -�8��	 G3�%�� 
��CX	 5�� 	{S

 '	��"; 5��; ? �732 . k�T 12 ��
� �� ����	 5�� -����	 G3�%�� 
��CX	 B3�� 	{S

 k��+��`� .��� /2 '���� ��"� 52 Q��A��	
 5���l�8� ��6�	 ��������	 
:�	�� Q78�	

«��	 �� ����	 G3�%�	.

 !"������	 Z"4�7-	Retention 

�
�8�=� �	�)  :
� �5� %��"��	1    : *=����	 0	�l��	 ��� 52 G%�

 W����	 ����#?	 W� 
�������	  :
.1
���&� 5��; 52 G%�.
.2 '	��C '	(	�S .���/ 
��7J� 5��; 52 G%�.
.3
�=`� 5��; 52 G%�  .

��5� %��"��	 2  : 	���+� 52 ��������	 ��
 ��� 
�������	 *=����	 �� ��������	 @��:��

�7��  �7M� .

��������	 ��"6��	
Educational Aids  


�������	 *=����	:
.1 ��; *=����	 )Reinforces  (�����	 .
.2 ��R�� 0�l; 52 ���� 
�������	 *=����	( Outline ) 

�����	 Q���.
.3 W� ��3S/ Q"J&� z�M��� B8�� 
�������	 *=����	


�������	 
������ ���� L�C.
.4���8�	 ,�����	 � '`��� B8�� 
�������	 *=����	.
.5
��8; (	�� B8�� 
�������	 *=����	.
.6 5��� ?2 G%� 
�������	 �	��8��	 ���3S/ 0	�l��	

��/�M ��F Q�9� '	�+�� /2 '���H  .

��������	 ��"6��	 F	���
  Categories of Media  

�
�������	 *=����	 z	�32 :Categories of Media 
.1 
��8A� �	��8�Tangible Aids
.2 
���O�	 ��"�	.Still Pictures
.3 
��A���	 ��"�	Moving Pictures
.4 
��8��	 
�������	 *=����	Audio Media
.5 
������	 (	���	Written Materials

 �6�����	 
�����	 !	��"��
��6�����	 
�����	 !	��"��:
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�����	 ��3����	 W� 0�l�8; 
�C{��3 �	/(2 W�
 k�O��	 Q��� : ���� 52 ���� G�����	 5��� W� �	����	 �� L	�C2 ����;
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�J�� �7� �� ������	 .��) �� K�A�� Q�9�/
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%����/ ���D/ 
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H�� ���; 
��8A��	 L��D���

���� b�7� 
:�;�� N)	�� W� �	/(�	.
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�
�+�+A�	 L��D�	 
�ª�� ������� !�8;  .
�W����	 ��S ��x&�	 G3�%�	 �� �������� k�A��	.
��	/(�	 Q�O�;/ 
�����	 
:93�	 ����; b�7�8;  .

� `����	  :
�@�8��	 *�:l��	.
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����l��	.
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 �	'$	 / Y����	People / Guests

� /2 (	���	 �� ����� 
3����?	 5S " L	��l�	 " 52 ����
 �����	 �� Q� W:��/ 
%7��	/ .��A��� G�����	 ��J�


���&� �?�%�/ ����%;	 ������	/ . (	���	 52 ���
 	���+� 52 ���� ����	/ 
�	���	 �/{ �� ���#�	

.���C L	�� /2 �������.
� �	�����	 :

������� .��	��� 5��; ? �) ������� ���; 52 ����  .
�
�����	 ���	�l��?	 5��� I� ��x&�	 ������	 ��+; .

� �����	 :
�
J����	  .
�B)��	 @�8&; .
�����#?	  .

���	�<�	 ����	N `"��$	
  Games and Gimmicks  

� �� �7�p��� ��/ 
�	�l�	 Q�A�	/ �����	 0�l�8;
 (�%�	 �8�� Q=���� .�7C2 ) 
�	�� W� ���

 .�M�A��	 ( Q=���� /2 �`�9��	 QA� Q=���� /2
.�+���	 ���M���	 *�8���.

� �	�����	  :
�
���� 
�����; 
��%; 0�+;  .
�(	���	 ¸�7;.
��������/ ���� �74�� ����	��	 R��;�	 �� ��8; .

� �����	  :
�B)��� 
��4� 5��; 52 ����
� b�7�	 G%A; 52 ����

  �	N�$	 ��@��N %"�"���	
Simulation and role Playing  

� ��	��	 �� Q�� 
��� 
���/ �� 
:93�	 �� R�9&� W��J�	 Q�O���	 5S
�7+��:; ���� Q�/ ��	��	 Ba�� �) ��������	 B3�� 	{S �� ���+�� �����	/  .

 }�7C L	�;�	 
�J��� ����	��	 �T2 N���; �; �� 	{S - k�O��	 Q��� ����
 Q�O�; P&� G�R ���& !�A"�	 Q�9��� P=	�;�	 �� ����� �� P32 ?S ,J&;
 .���A��� ����/ - G�����	 �� ���� ��S ��	��	 
C�T W&�� ��/ - N)���	
.���K 5��; �� 
���J�	 
���9��	 52 �� �F��	 �� ��a�	 ,J3 �(E; 52 .

� �	�����	  :
���������	 
��+�� 
���� 
H�� W:�;.
�
���� ��8�`� ��&� 5��� 52 5/�� 
�����#	 N)	�� (�%�S �� ��8;.
�
���� �732 ��� ��;/��	 �8�� 
T	� 
H�� ���;.
�Q��9��	 I� Q������ 
���A��	 G�����	 �	����	 W� 0�l�8; 52 ����.
�k����	 W� ���a��	 
��� *�/ ��8; 52 �7&���.
�P�%���� �	�:#/ 1��A��	 ,���; b	��2 @�+A�� 
���&�  .

� `����	  :
�
���9��	 � ��������	 ��� ,�+�� �)  .
�B)��� 
��4� 5��; 52 ����.

 ��&�� ��"��	 ������	N {�	[�	 ������	
Self-paced, Pre-programmed Instruction

��&�,�	 ��"��	N {�	[�	 ������	:
� Q� ����	��	 ��C���T? I8�� ��A� 
��"� ��	��� Q��(/ �����; G��� ��4��

(	�J3	 ��  .
������	 	67� '�O��T '�C{��3 ��� �;������	 .��8�� ������	

� �	�����	  :
������	 �� ����; �����	 .�:#  .
��	����� }����.
�W��+�8� ��%;	 QO��.
�
J��l� �����8� �� �`:�	 �� '	(� ��8� 52 ����.
�
���:� 
�&�} .��� �2 I� PJ���; ����  .

� �����	  :
���lD�	 ��� Q�J��	 �� z�3 �2 ���� ?.
���F �� �O�� �	����	 0�l�8; �� �� N���.
�
�q�� ���M�� W� .�M�T <�	�� ��	��; ?.
��;������	 0	�l��	 W� .(�A� �	��) ��S ���A;.
�������	 Q��� '�O��� !�"� �)  .

 ��'	����4�	 ��*�	Photographs

� �	��7��	 ����; W� �7���) 
��	�F�;�J�	 ��"�� k	�� ��
 .��� �7J�� 
���2 
��A�� 5��� ? ���& w�{/ 
��	�(X	

0�7J� /2 . ��"� �7:+��	 �� 	{S 
H�# 
J��� ��F W�/
����/ /��.

� �	�����	 :
�
�"l9�	 
�	���	 �8�;.
�.��C 
��3 �� k�"A�	 G�"�	 �� ,��.
� '���A� �7C��3S Q78�	 ��.

� �����	 :
�.���� 
��%� ��� �/�; W��	 ��9)�&��	 W� .��J� ��F.
����l��	 Q��9�.
�
��A�	 !�M��� 
���&� B8��.

 %��*��	 ��	G�	 ) ���j6 (35 ��
35mm  Slides

� ��"�	 �	���� ,J3 .��"��	 !=	�9��
 
��	�F�;�J�	

� 
��%��	 �� �7M� 
�3���S -
�  
�/�� .�K�3 0	�l��	 �� (	���� ����
� �� 
�� W� ��A�� 52 ������ ����

 ��� !�� P� �&8�� ��T .��"��	 !=	�9�	
 
9)�&��	/ �	�A�	

� - 
��:�	/ ��"�	 �� <��� k�����	

 %��*��	 ��	G�	 ) ���j6 (35 ��
35mm  Slides

� W�� ��	���/ 
��8��	 
R�D�	 I� '	��C .��"��	 !=	�9�	 Q��;
.��"�	/ ��"�	 ���.

� !	�����	  :
� '���A� �7C��3S ����.
�!=	�9�	 G�;�; ���a; 
��78� ����.
�
��78� �7&��l; ����.
�N���� 
���) ��F.
�����	 G����2 ���a�� 
��%� �� .��J�.
�W;	6�	 ������	 ����� W� �7�	�l��	 ����.
�
��78� �7O��A; ����.
�I���� 
M/��� 5��; �� '��=	( ��7%��	 
+��8�	/ .��"��	 !=	�9�	.
������ ��S 
��78� �7���A; ����.

� `����	  :
�.��%�	 
��&�	 �	{ 
��	�F�;�J�	 ��"�	 QO� 
J��;.
�
H�# .L�MS ��S ���A;.
�
��A�	 $�9� 
���&� B8�� .

 ���"�)���	 �D�$	Film Strips 

� 
�=��&�8�	 
R�D�	Film Strips 
� Q8�8; W� .��"��	 !=	�9�	 �� 
�8�� 
�=��&�8�	 
R�D�	 QO�;

 ����J�	/ .��"��	 !=	�9��� '����) '	(/�A� '����T �7�	�l��	 ���/ - B��p
 '��=��&�� '�:��D �����	 �%� �+� - w�{ I�/ '	��9�3	 �O�2 �A�H2 ��6�	

*=����	 �67� �� �� 5��� 52 G%� 	6� ��/ PM� W� GF��  .
� �	�����	  :

�.���C �7=�&�)	 ���.
����7x� W� 
���+� 
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�
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�
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�
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�
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�������'"4G�	
   Overhead Transparencies 

� ��T 0	�l��?	 
�=�D R�+�X	 }�7C �� �7M� ��� W��	 
��J9�	 $	���	 ����;
G��� B)/

� z�M���� 
�8�=��	 R�+&�	 �� W� .��J��	 Q=����	 ��
� ����	/ ���	 *l� z�M���	 ���� 52 ������ ���� ) L�&p2 ���� �� 2�:� �) ���

 G�����	 .�M�A�.(
� !	�����	:

�����	 L��T2 W� ��8� 52 ���� 5	���	 0	�l��	.
�
��a��� .L�MX	 �� L�+�X	 ����.
���(	�S Q78�.
�
�8� ��(	�S ����.
�����3?	 ����; �� ��8; 52 ����.
�     $���	 �� $�M�� �7x� 52 ������ ���� - k�O��	 Q��� ���� - ����	 L�&p2 �7����; ����

����	 k`# ��K�A�� �2 b�J9�	.
��7C��3S W� 
J��� ��F.
�Q+&��/ 5}��	 N�J# R�+�S }�7C �7�� 0�l�8� 52 ����.
���	��	 � P7C�� k�A�� 52 �����	 �� ���A; ?  .

�`����	 :
�
��O�� �7��l�8�/ '����; �7�� �����	 ����� 52 ����.
�
q�(��	 
��J9�	 $	���	 0	�l��	 z�9�.

  %�	N��	 ���	 �7��N %��,��	
Chalkboard and Flipchart 

� ���� 
J��; Q)2/ 
3/�� �O�2 Q�� �6� 
���O�	 ����	 �	/(2 0�+;

:�8��	 
�T�4�X	 ��"�	/ 
������	 (	���	.

� �	�����	:
�IJ3 /{ 5��� 52 ���� W=�+���	 0	�l��?	.
�(	�X	 W� .��8� ��S ���A; ?.
� '�4�2 �7�	�l��	 ����	��� ����.
�.�%A�	 W� L	�M�	 �� L�+�X	 ����.

� �����	:
�«83 ?/ �`�%8; ?.
����	��; Q78�	 �� ,��.
�.��aH ����%�� .(�A�.
� ? .���� �7�� 0�l�8� �� �� ,�`��� 
l��� 5��; 52 ����

��D��:�	 0�l�8;.
����l��	.

����	 ���"4�	
  Opaque Projectors  

� 
���� L��D2 �� '	��H *+8; �6� 
�����	 ,�3	�J�	 5S
 ) �?�+��	/ G����� (
D�D ��

� �	�����	:
��`%��	/ G���	 �� .�D��� ��H 0	�l���� !�8�.
�5	���	 *+8;  .
�.(/�A� �	��7%; ��S ���A�.

� �����	:
�
��x� 
��F W� P�	�l��	 G%�
� (	���	 5��; �� .(�/ - 
AM	/ ��F ��H ���� �� .(�

�7M� G�"� ��A� �a"�	 �� 
��:��	
� 
)�/ P�� ���A; �� '����F/ 
3�l8�	 ��S }�7%�	 Q���

 
J�A"�	

������	 ��*�	
  Moving Pictures

� ���J�	 �����16 
�{�%�	 
a����	 *=����	 �� '����%; PC��3S ��� �6�	 ��
 �	�T2 !�M�;/ 
��T �� W� 0�l�8� �)/ - ����3`� .��O��	/

.�pE� �	�T2 /2 |") 0�+;/ 
��)	/  .
�!	�����	 :

�
��� 
��&�	 5��; �� '����F.
�
��A�	 �7x�.
�
��)	/ N�4�.
�Pl83 ����.

�`����	 :
�
J����	.
�����	�;.
�.L�MX	.
��	����	.
�
��7�	 R�9&�	 
9)�&�� P��+�S G�"�.

������	 ��"6��	
  Audio Media

�
��	�(X	 b	���	 I� @�	��� 
���8�	 *=����	 0	�l��	 5S
� 5/(/ 
�8� �7=	�D /2 
���8�	 *=����	 �6� (	�S ����


��� 
J��
� 
���8�	 *=����	 �� ��S 
}���	 �	��6��	 N�4;

��������	 z�C���	 W� ��8;/.
� �	�����	:

���������	 �	������ !�8;.
�
J��� ��F.
�
��78� .��	���.

� �����	:
��� �A3 �� ����	��	 Q�� ��O; �).
������	/ ����	��	 ��� k(����� '?�%� W:�; ? �).

����B��	 �	���	
  Written Material  

� W� 
��a�� .��J� 
������	 (	���	 ��;
 .�=�� �7� 52 ?S 
��	�(X	 �	��7��	 ,���;
 W3	�C��	 ���8�	 ,���; W� .(/�A�


���A�	 �	��7��	/

/\	��	N %����	 
�B�	
  Text and Reference Books

�
��78� �7�� k�"A�	 ���� 
�"J� ������� 0�+;
�(�J�	 ���; .�:l� '�+�R/ (	�J3	 �� �7��	�( ����  .
� !	�����	:

��=	( Q%� ���;
�
��78� .��	���
� '���83 
J��� ��F
� ����	 L�7�3	 ��� �7� 
3����?	/ �7��S .��DX	 ����

�`����	 :
��7J�	/ .L	�+�	 W� 
����2 .��) ��	�; ��S ���A;
�B)��� 
��4� 5��; 52 ����
�.��") ���������� K�J�T?	 .��


�����	 
��
  Workbook  

� �	�T�	 �� ����F/ �	L	�CX	 
������ !�8;
 ����	��	 G�%�8� 52 ���� W��	/ 
�������	
 �� '����F/ 
T/�:��	 Q=�8��� �7�`# �� 
����

�7;���%��	 �� 
���� (/(� 5�+���.
� �	�����	:

� G���	 �	���� ,J3 �7�
�
������	 ���;

� �����	:
�G���	 ��� ,J3 �7�
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!"��N��	
  Periodicals  

�
���%�	 ��������	 ���+; W� 
H�# .�=�� �7�
� �	�����	:

� G���	 �	���� ,J3 �7�
�G���	 QO� Q�) ,��/ �7&�T W� ��";

� �����	:
�G���	 ��� ,J3 �7�

!	���G)�	
  Handouts

� ����; 	6�/ 
:932 k�T .(�A� ��7�C�; ����; W� .��J�/ 
�=�D

�����	 ��������	  .

� 
��� W� ��8; �732 ��� 
J��l��	 *=����� ��C }�J�� 0�l�8;
 ���������� K�J�T?	

�
������	 (	���	 ���+; B)/ ����#	 �8A� 52 �����	 �� G%�
�!	�����	 :

�G���	 �	���� ,J3 �7�.
�1�#�	 *=����	 ��;/ Q��; 52 ����.
�.(�A� ������� ���; 52 ����.

�`����	 :
�G���	 ��� ,J3 �7�.
��7�M�� ��F W� IM�; 52 ����.
� W� 
�����	/ .L	�+��� 5�������	 0�+� ���& ����� 
)��� 5��; 52 ����

��"3X	 �7�� GC��� B)/.

��,;��	/[�4)��	
Delivery of Instruction

 
������ ���"��	 �+�,�	 %�	�M !	�"��¤:
Guideline for Managing the Physical 

Environment 
���A��� ��p�	/ 
��a�	 52 �� ��~;  .

� (	�� I� G��&�� �6�	 ���%�	 ��x&; L�+�3	
����	/ 5����	 G����2/.

� k�H/ Q�)/ w;�C���T	 I� G��&��� ��p�	 G;�
 ��������	

� 
�ª��	 �� ����	��	 I��C G�;���	 ���� 52 Q4J�
 ��S 
��MS ����	 �74�� I� Q�J��	/ I�8�	/

�����	 I� �7��J;
� �2 �� ����#/ ��p�	/ 
��a�	 
��x3 �� ��~;

°��9��	 ��"�

 
������ ���"��	 �+�,�	 %�	�M !	�"��¤:
Guideline for Managing the Physical 

Environment 

�b���	 L/�7�	 �7�� ��	��� 
��a�	 52 �� ��~;
�
���&� 
��a�	 .�	�T 
C�( 52 �� ��~;
� 
�ª� �� ���(�) ����	��	 52 �� ��~;

�����	 z���/ 
��"��	 �	��8��	
����2 5S ���R�� ���+; ����;�; IM

 
������ ���"��	 �+�,�	 %�	�M !	�"��¤:
Guideline for Managing the Physical 

Environment 

� 
�����	 (	���	/ �	����	 I��C ��	�; �� ��~;
 
�"l9�	 
�`8�	 �	���/- W	/��

.���A��	/ �	����?	-  '���+� �7���%�� �).
� w�{ W� ��� 
�`8�	 �	�) 
�C	�� 6�J&�� �)

 G��&��	 0	�l��?	/ �	����	/ ���l��	
 
�=���7��	 �`����� ..«�	

�.�M�A��	 k`# 
���:��	 (	���	 Q� �7C.
� L�� Q�) G�����	 �	��8� 0	�l��	 ��C

����	

 
������ ���"��	 �+�,�	 %�	�M !	�"��¤:
Guideline for Managing the Physical 

Environment 

� .���8�	 �� @�8��	 *�:l��	 /2 ������ �)
 '����&� w�{ 5�� 	{S.

�����3`� BJ�� �� �� Q� I��	.
� �� IM�; W��	 
���7�	 ��?	 
)�:� 0�l��	

��"�	 �� @��; W��	 ��?	 
)�:�/ G����	.
� - ����	��	 �� ��7�C���	/ *=	�l�	 I�}��� �)

 ����	��	 PC�; W��	 ���`��	 (�C/ �� ��~;/
G�����	 
��F ��S
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 {6	���	 �*4�	 %�	�¤ 
��"6�
 ��6�	��	 X",��	 8�� �9'"���	N

�����	�; L�&p2 ����	��	 
�A�� �)/ '	���8�/ '	���� ��.
� ��RX	 (�T/ P8���; ���� �� $�4��� Q"J�	 b�

 ��C���T	 W���� w�{ 52 N�� $�D	/ W������	  /
 �������	 /����	��	 ���J�#.
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�3�O�	 " " .. 0���	 �&� G���; �#�/

 ��.( " ...
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 ) �&��� " : �� �&� �7��	 ( " ... Q=����	 0�l��	/
R�+&�	 �6� }	��X 
�T�4�X	 �������	 /2 
�������	.
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��"6�
 ��6�	��	 X",��	 8�� �9'"���	N
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 ���2 5S G&%;/ - Q"J�	 ���# 
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1- INTRODUCTION 

The purpose of this report is to shed a light on the activities of the 
training program Training of the Trainer (TOT) that have been conducted 
by ISCT during the periods of 11-14/08/2014 and 24-27/08/2014 at the 
premises of the Companies for Potable Water and Sanitation of El- 
Gharbia, Tanta and El Minufia, Shebeen El Kom consecutively. 

The report has - beside this introduction - six sections, namely, Activity 
Schedule (from signing the contract until completing the training), 
Training Time Table, Summary sheet of lectures, Self Evaluation on the 
series of lectures, and Evaluation of the skills development of participants.  
In additions, there are five (5) appendices to present data in details. 
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3. Time Table 
  

Serial Schedule 
Session 

Days Remarks Day #1 Day #2 Day #3 Day #4 

1 

Session #1 � Intro  
� Introduction 

to Training   
� Adult 

Learning 

�Learning 
Objectives 

Training 
Delivery: 
�Communi-

cation & 
Presentation 
Skills 

Workshop & 
participants’ 
presentation 

 

2 Break  

3 

Session #2 � Training 
Process 

� Training 
Needs 
Assessment 

 

� Training 
Strategies 

� Case 
Studies 

Training 
Delivery: 
�Arrangements 
�Dealing w/ 

participants 

wrap up  

4 Break  

5 

Session #3 � Case 
Studies 

� Hands-on 
Group 
Syndicate: 
SOP/ 
NRW/ 
WDM 

 

� Training 
Aids 

�  Case 
Studies 

� Hands – 
on Group 
Syndicate
: SOP / 
NRW/  
WDM 

Hands-on 
Group 
Syndicate: 
SOP / NRW/  
WDM 

Closing & 1st 
level 
Evaluation 

 

��

 

4. Summary sheet of lectures  

Training of Trainers 

 
1. Training and Trainers 

In this lesson, the training profession has been introduced, along with the importance and the role 
of the trainer. The differences between training, education, and development were discussed. 
The classical Instructional System Design approach for developing a training program was 
discussed. The role of the trainer and the general characteristics required for trainers was 
demonstrated, and the possibility of using mangers as trainers to win the management 
support for the training was presented. 
This allows the opportunity to develop professionally for the participants in the training process. 
 

2. Adult Learning Principles 
In this lesson, learning concepts and the behavioral changes accompanying this process, 
influencing factors, and central methods to achieve better results in training were discussed. 
Training methods and styles of adult learning were demonstrated. The characteristics of adult 
learners and guidelines for teaching adults were stated. Special directions for new trainers were 
given. The characteristics of successful trainers and instructors were defined. 
 

3. Training Strategies 
Types of instructional strategies and guidelines to be followed for selection in training were 
presented. The selection of an adequate method for training geared to achieve a learning 
objective was discussed. 
 

4. Training Aids 
The development and appropriate use of training aids was presented. Advantages and 
disadvantages of each was discussed. The guidelines for using training aids, equipment checklists, 
and production guidelines were demonstrated. Due to the importance of slides and transparencies 
as visual aids, we discussed guidelines separately for production and use of these media. 

At this point, an opportunity is given to the learner to use and apply the knowledge and skills 
presented through the preparation of training aids to present training ideas briefly and that will 
be used later in detail. 

	�

 

 

5. Training Delivery 
Guidelines for managing the physical environment, techniques for managing class and 
maintaining attention, guidelines for effective oral presentations, and effective techniques for 
eliciting questions and answers were discussed with the objective of delivering an effective oral 
presentation. Different types of techniques to deal with problem-learners were discussed to 
ensure the effective participation of the group. 
 

6. Learning Objectives 

The basis for writing a learning objective from task and needs analyses were demonstrated. 
The components of a learning objective and the way to differentiate between specific and vague 
objectives were discussed 


�

 

5. Self Evaluation on the series of lectures  
(Question Survey) 

The question survey is designed to test the elements of the first evaluation 
level, namely, program content, Instructor’s ability to transfer information, 
learning activities, training environment, and overall reaction. 
The responses of the participants are analyzed (Appendix-2) and presented 
in the following section 

a) El Gharbia's Training Course (11-14/08/2014) 
From the analysis of the 1st level evaluation, we can conclude that: 

� All the participants are satisfied with the training program (73% 
Strongly agree and 27% Agree) 

� All the participants are pleased with the program content (Strongly 
agree (57.2%) and Agree (42.8%)) 

� All the participants are pleased with the instructor performance (73% 
strongly agree and 27% Agree) 

� Majority of the participants (94.4%: 62% strongly agree and 38% 
Agree) are contented with the learning activities.  Only one 
participant (5.6%) needs more learning activities 

�  Majority of the participants (64%) are not satisfied with the training 
environment, namely, classroom setup, refreshment and resting room 

� What were the most helpful parts of the training program? 
o Role play (presentation as a trainer of your training unit) at the 

end of the training sessions 
o All training subjects and events 
o Part relevant to the traits of the trainer, and how to respect 

trainees point of views 
o How to determine the performance gap 

� What were the least helpful parts of the training program?
o Theoretical Part (27%) 
o "None" is the dominant answer (73%) 

� Recommendation for Improvement: 
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o Longer duration of the training course 
o Increase number of the case studies and the practical part of the 

training course 
o More interaction 

 
b) El Minufia's Training Course (24-27/08/2014) 

From the analysis of the 1st level evaluation, we can conclude that: 

� All the participants are satisfied with the training program (46% 
Strongly agree and 54% Agree) 

� All the participants are pleased with the program content (Strongly 
agree (56%) and Agree (44%)) 

� All the participants are pleased with the instructor performance (95% 
strongly agree and 05% Agree) 

� All the participants are content are content with the learning activities 
(56% strongly agree and 44% Agree) 

� All the participants are content are content (34% strongly agree and 
65% Agree) with the training environment, namely, classroom setup, 
refreshment and resting room 

� What were the most helpful parts of the training program? 
o Group Participation 
o Presentation 
o Know how to set training objective, training strategies and aids 
o Know how to deal with trainees 
o Tips to conduct an effective presentation 
o Role play (presentation as a trainer of your training unit) at the 

end of the training sessions 
o How to determine the performance gap 

� What were the least helpful parts of the training program?
o Theoretical Part – learning strategies (05%) 
o "None" is the dominant answer (95%) 

� Recommendation for Improvement: 

���

 

o Participants should experience real training after completing the 
course 

o Introduce a topic that show how to solve trainers' problems 
o "TOT advanced" 
o Nominate more employees to participate in the "TOT" course 
o Longer duration of the training course 
o Increase number of the case studies and the practical part of the 

training course 
  

���

 

6. Evaluation of the skills development of participants  
(Achievement of the participants) 
 

The evaluation of the skills development of participants is, in essence a 
hands-on evaluation.  The instructor observed the participants through the 
four-day program while they are 1) working their assignments in groups, 2) 
participating in discussions, and 3) presenting their assignments.   
The instructor designed a “Participants’ Evaluation Form” – Appendix – 2- 
with the criteria required to measure the objectives of the TOT course, 
namely, Timeliness, Team Member, Participating in Discussion, Taking 
initiatives & Problem solver, Communicating with Participants, and 
Presentation Skills.  
The instructor concluded that: 

a) El Gharbia's Training Course (11-14/08/2014) 
a. The participants score excellent (5) very good (10)and good (2) 

as an overall evaluation 
b. The following participants presented successfully their group 

assignment.  It is recommended for them to have more courses 
in career of trainers: 

1. Omar Mohammed Salah El Din 
2. Mohamed Masoud Abdel Monem 
3.  Ahmed Mahmoud Fouad El Gumazy 
4. Mahmoud Nasef El Kordy 
5. Tamer Mohamed Samir 
6. Alaa Abdel El Mohaimen El Shal 

 
 
 
 
 

d) El Minufia's Training Course (24-27/08/2014) 

���

 

a. The participants score excellent (10) very good (7)and good (4) 
as an overall evaluation 

b. The following participants presented successfully their group 
assignment.  It is recommended for them to have more courses 
in career of trainers: 

i. Basem Gomaa 
ii. Ahmed Mohammed Sha’ban 

iii.  Mohamed Mostafa Shafei 
iv. Ranya Ibraheem 
v. Mohamed Gaber 

vi. Ala’a Hosny Elshabkah 
vii. Mohamed Fawzy Awad 

viii. Saeed Abdelfatah 
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Appendix – 1 
Participants’ Evaluation Form 

 

 
����� ���	
 ������ 

Trainee Evaluation Form  
:�������� ���  �������:  
:������ ���  ������:  

  

�  ����� ���� / ���!��  
Criterion 

1  
"�!$  

2  
%$��  

3  
��&  

4  
��& ��&  

5  
*���  

1  +,9��; ��*��<� 
Timeliness  

          

2  =��>?� @� �B�!��� 
Team Member  

          

3  
H�� %J KQ��V��X�	  

Participating in 
Discussion  

          

4  
YZ�V�� [\ B �]����� ^>] 
Taking initiatives & 

Problem solver  

          

5  
=�Q��V�� @� [`�9���  

Communicating with 
Participants 

          

6  ���	��� B q�!�� ���z�  
Presentation Skills 

          

  
%{��� ���	���    

  
!
�|�{:__________________________________________________________________

________________________________________________________________________
________________________________________________________________________

________________________________________________________________________
________________________________________________________________________  

 
 �$�}��  

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

���

 

Appendix – 2 
  

( =�Q��V�� [�, =� ~�!� ) ������{� ���	
 ������  
PROGRAM EVALUATION FORM (PARTICIPANT) 

  

Course Title:    :������ ��	
�    

Instructor 
Name:  

 :������ ��� 
 

Location:  :������ 
 

Period:  :������ 

���: �������  ��  Dear 
Participant: 

   

. ������� 	
�����  ������ ���
 ������ ���� �
��� ����� ���  
 �!"#��  �$�%&� '�(� )�*! +"� ,��$�� -��/ 01� 2��3%�� 4��5�� 6���$

.�/
�(�� 2��78    99 4!�:;�
   

Please rate the course you have recently Attended 
by marking the appropriate box.  Your 
constructive criticism will be used to update and 
develop Technical Training & Management 

Programs.  Thanks for your cooperation. 
 �����  �����

��������� � ����� �
����

 

 AgreeStrongly
Agree Disagree Strongly

Disagree
 

 

������� !��	��$ � Program Content  

1..���� ���	
 ����� ���� ������ ������        
1. The course topics 

presented were relevant 
to my level ( job ). 

2..����� ��� ����!�� �"�
� #����!�         
2. The information in the 

material was easy to 
understand. 

3..$��%�&� ��� ����!�� �"�
� #����!�         3. The information in the 
material was easy to use. 

4. '���� �� �(��� ��)��*� ����!�� �"�
�
.( #�,� -/ )    ������         

4. The Additional Material 
was relevant to the 
Course ( if any ). 

�.������ � Instructor  

5.1� 234�5��6 -�� �"���� 7��         5. The Instructor was well 
prepared. 

6..89����� ���: ; ����<
� �=<9 7��1�         6. The Instructor encouraged 
active class participation. 

7..�5��6 7��1� ��� >7!�� #�����         
7. The instructor’s 

presentation skills were 
outstanding. 

���

 

��
��.*+������ ;� � Learning activities 

8..���9����� �"���� ����� ������ ?9��@         
8. The course exercises were 

relevant to the course 
material. 

9..��)�� ���� ������ ?9��@         9. The course exercises were 
sufficient. 

�.<=+������ <>=+��� Training Environment  

10.��� ���:.�A7� 89��         10. The classroom setup was 
comfortable. 

11..���, ���(
� #��B7
�          11. The refreshments (tea, 
coffee, etc.) was good.       

12..�A7� 89����� C�� ; �D�E&�         12. The resting area was 
comfortable. 

�?�@�� J�+UV�� � Overall Reaction 

13.�.�F�9��G ��HI�� ��)�� ������ ��         
13. The program length was 

appropriate to cover the 
content of the course. 

14. J���K�� ?� >�� ��/ $�� LM<N
.O9�����         

14. Overall, I am satisfied 
with the training 
program. 

 
����B��� �^� �J ���J� @�$�9�� ��Q] �� ��  � What were the most helpful parts of the 

training program? 
   

   

   

��$�9�� [,] �� ��@ ���B��� �^� �J ���J�  � What were the least helpful parts of the 
training program? 

   

   

   

�Y��`9
 .�������� ��9��� � Recommendations for Improvement 

�9�
B =��}�� Y��\Z� K;��Q [�~��������� ��� Please make any comment for improving the 
program 

  
 
 
���������� ��9��� Y�\���,� ��H� [� � Any suggestions? 
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� �����	 5�� 	{S .L	�+�	 k`# �� �����	 ��%� P3�� -
 (�%�	 ��JK���	 L�:S ��S Q���Q��(  52 �7&� G)���/
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�����; R��32 (	���� 52 �� ���~��	 �7��	 ��
����F �� �O�2 �7��S 5����� . � N��l� ����� Q��

 .(�J&� 
��T P32 �� P�� Q����� 52 ��?/ �#�	
� ����	��	 ��� Q4J� �78J32 �� (���?	 - ������	 W�

 ����	 Q4J� ��&��  ����%� W� Q���	
� ��S 5�C��A� ��6�	 (	���	 ��� ��&� ��x&��	 �� ��O�

 I������	 Q8�8���� .��aH �	�:# 5������/ �#�	 ����	/
 ����J��	 Q� G��8�
�	�� /2 .��� .��D��.

� ��S 5����� ��6�	 (	���	 ��� ��&� 
�=���	 Q=����	
 
��J9�	 ��"�	/ �������	 k`# �� Q4�2 Q�9� 5������/

 5/�#� ����� ��&�� ����	 Q=��// -.��"��	 !=	�9�	/
 k`# �� Q4�2 Q�9� .L	�+��� 5�����8�/ ������	

 
��J9�	 .��"���/ ������� �� 
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��$:�:
.1 W7�C���	 �����	(Instructive / 

Didactic)  
.2�8���	 ������	 ����2 /���9��	 /2

(Facilitative/Participatory)


�����	 
��$:�
  Training Styles 

.1 W7�C���	 �����	(Instructive / Didactic)  
� �����	 ����� " ����+��	 ) " W���`��	 ( G�����	 W�

W7�C���	 �����	 �� ) �(�D�X	 ( �� ����� ��/
 G��&� �� ��/ ����	 z�M�� �� ������	/ �����	 .(��)

��a"�	 ����; ����2.

.2�8���	 ������	 ����2 / ���9��	 /2
(Facilitative/Participatory)

� ��S ��	��	 �����	 PC�� ��T "P���; G%� �� b�9��	-  
 0�7J�Coaching  


�����	 
��$:�
  Training Styles 

������	 ������	 q"�:� / !�$J��	 Q� "W
 �$/E�	 ������ 
��'	 ” ���;xz {/|	 �9Q

 �$/E�	 ����� #3$; �>�� }*

Define
(�*

Control
���

Improve
�	=

Analyze
��

Measure
I�

OUR�THINKING�
CREATES�PROBLEMS,�
THE�SAME�KIND�OF�
THINKING�WILL�NOT�
SOLVE.”

 4�%�2��� �����1� <
9�
 ; ���1��� =��  I1�

 ��
 ?�=���
Albert�Einstein
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�����	 (�Q� Training Cycle
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The Training Process

ADDIE ��"��

�������� ��
��

B���(�� ��	��

B���(�� ;����

B���(�� $�&��

 ��	�
�������

B���(�� ;��"�
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• ������;� ����) )���  /
)��� ��A(

•��������� (��B'� ����

•N	���� ����
• 	 40������ ������������ ����

0������ ���*���

•��������� ���,�� ���*�

•O������� ���,�

•�*	�	��� (�BP� �!�� OM�����
��/�����	 #$^$��;3	 �����
Training Needs Analysis

��/�����	 #$^$��;3	 �����
Training Needs Analysis

�L	(�	 .�%� (�T
�QA�	 �� G�����	 5�� 5	 ���

�G�����	 �� b�7�	 (�T

��/�����	 #$^$��;3	 ����� ��G
Assessment Methods

�
����
��`��+��	
�N=�K��	 Q��A;
��	L�"+��?	
�
���� ��F

�
xT`��	
�
���%�	 
9)�&��	

52

����������	 [	����W� &$,�
Developing Learning Objectives

 [	�W'	(SMART)
� ����pecificS  

�Q�"J���� .�C��	 <=��&�	 ��6�
� ��>;x� Q� �:$�9 �E��easurable ( or M

observable)
�������	 P������ �� NH��� ���	 k����	 0�l�8�

� �%�; / G$J�ctionA
�������	 �7� 0�+�� 
:932 NH��

� <�9	QealisticR
�P��	 k�H��	 ����

� <,�� ��� ��ime frameT
�.��7��	 w�; ��8��? B)��	 �� ������	 ��a�8� ��

54

[	�W'	 ��$�%
Writing Objectives

Easy�as�A,�B,�C,�D

� Audience���������� �M1��:�Who���?
� Behavior��	
���:�What�do�“they”�do��   F� �	,�� ��

0������?
� Condition�0������ (	��:�What�is�the�setting�and�
method�of�evaluation� 0������ (	�� �� , <�= 	
���,���?

�Degree�I��,��  ������:�Measurement�to�be�met�
 ��	
=��� �����,��.
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 ����� )�”��!�� �� ����9� “ �� �	��25 +�T�

+���85 %�E�" 	"

Example Objective

��������� �M,��

�	
���

(����

I��,��
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�	���LLLLL2��� ��L�� )����LL��� O��LL����� &��LL����
)
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B$�*'	 D	�?�:	

���*�+�:
�8���
�J�2�
����
�(�*
���*
�����

����:
���1�
�(�!�
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[	�W'	 I	"��
Type of Objectives

���$��/�	 [	�W� : ������	 !�"�� 16�	 ��
�������	 <��3���	 L�7�3�� P�� �� 	�(�)

���/���	 [	�W� : �� .�C���	 b	���	 ��
 �� 
�8����	 .��7��� ������	 @��:;

dG�����	
��|'	 [	�W� : b	���	 @�+A; ��p~; ��

dQ�� 
8�E��	 �� 
�+��:��	

58

B$����C�

���$��/�	 [�W : ������	 !�"��
 Q� �� 	�(�)15  �� k�#(	

 .�� �� L`���	 ��3��� .��)15 
 �� �T	/ ~:# $��8� 
+�)(

�O��	

���/���	 [	�W� : !�"��
 k��� Q��+; �� 	�(�) ������	

~:l�	 ��3����	 k�#(	be �	�+��
50 %k	 k`# ��6 
�(�+�	 �7D2

��|'	 [	�W� : B)��	 Q+��
 k�#(�A�A"; �� Q���8��	

 
�8&� ��3����	25 % P���� �
�M���	 0���	

Y
��

�	
 �

$�
��
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�����	 �����
Learning Assessment

� <���� ���!�Alignment )� �
!��� ���,� <�= ?� (��B'�
�E%E�� �;����� :���B	� )����	�� 	 4)���1��� 	 4)��!���

����
� �,��=� (���B'� ����� ��� )� W	��� +��
� <�=� ������	�� 	 4�����1��� 	 4����!��� �;����� )� ���,��� ���

�1
�9�:
�8.�*��� :6�� 4�����,��� ������ 4��	����� 	 ���12�� ������;�
�8)��+&��� :)
�!�� <��=��� 4)
�!�� ������
�8���	�� : �!������ /�2������ 	" 4#������ ��%���

60

��������	 #$�)�	��:3	
    Instructional Strategies

��������	 #$�)�	��:3	
    Instructional Strategies

���������	 #$�)��	��:3	 ��$��:
.1 .�M�A��	Lecture  : ��S �����	 �� ��������� ��JD Q+3

����	��	.
.2 �����	 5����	Demonstration.- ��/ ��������� ��JD Q+3

 0��) P���� �� .(� ��	��	 ��S �����	 �� �	��7��� W=��

�������� ��	��	.

.3 
7C���	 
9)�&��	Guided Discussion-   ��JD k(��;
����	��	/ �����	 ��� ���������

.4 �(�J�	 ������	Individualized Instruction  -  �(�� k��+��	
 .�7C�	 /2 �;������	 /2 
��:��	 (�	���	 �� ���������

���� �� /2 
�=���	 
���8�	  .
.5 ��	���� b�9���?	 ����2 Learner Discovery Method 

 <=��&�	 5�:�&�8�/ ��������	 ��� 5���	��	 0�+�-  	67�
 ��	��	 �� LG��	 5�� �����	

(��$�����	
� " .�M�A��	 " ��������	 P�`# �����	 0�+� I:+�� ��F ���T W�

����	��	 ��S . �� ���� �� .�M�A��	 ��a�8; 52 G%� ? '����/
 ���15–20  '	��C '���x&; '��x&� '��/( 5��; 52 G%�/ 
+�)(.

�1-  .�M�A��	 |=�"#:
• �� W� 
M�J��?	 /2 ����� |3 .L	�) k`# �� 5��� ���� .�M�A��	 L�+�S 5S

��4A��	/ ��/�	 *�:l��	 QT	�� k`# P�����	 �; Q��� ��7�C�; /2 R�+&�	.
• $	��2/ ��7���8��� 
�=�� 
�T�4�S Q=��/ �7� GT�"� 5��� 52 ���� .�M�A��	

����J�	 
R�D2/ .�	/��	 ����	  .
• @��R � ����	 ,J3 W� �#� 5��� �� 
H�# .�7C2 �� .�M�A��	 Q+3 ����

5�J����	 .�7C2/ 
+�a��	 5���J����	 �=	/(.
•-  N"; �� '����F/ 
�����	/ ��������� ���+;/ �� W� �	�M�A��	 
����F

z�M��.
• ��4A��	 5�� ���� z�M�� � 
�""+� |�l; ��������	 .�M�A� 52 ���/


���"��� /2 
��9�� ,�� L�+�X	/ . R�+3 Q�D W� ������� 0�+; .�M�A��	
W=�7&�	 ���&��?	 ��S �(E; 
������.

(��$�����	
�2-  }^�"�,�	 �$GP	

� '?/2 :
��+��	.
•2-  w�{ W� ��� ����	��	 I� k�";	 
��)S " ����3?	 BJ� "

Attention-getter.
•�- 
�������	 b	���	 w�{ W� ��� ��a�	 5���.
•�- 
�8�=��	 R�+&�	 ���A;.

� '��3�p : z�M���	  :
•
����	 G�;��� /2 �+���	 ��S *�8��	 �� R�+&�	 ��.

� '�O��p : 
H`l�	:
•2-  
�C	�� /
�8�=��	 R�+&�	 |l��.
•�-  
�q��	 L�+�S 
H�� /��+�����	.
•�- W����	 R�9&�	 ��7�C�;.
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(��$�����	
�3-  �	�����	:

���C/ B)/ W� ��������	 �� .���� 
��� 0�+;.
��7��x&;/ 
M/����	 ��������	 
��3 �� .�:�8�	 .��) �����	 !&�;.
�
�����; .��# |�l�;/ ���+�� .L�J� ��:�	 �O�2 ���;.
�
��R �� �	��7� ������ ��	�; �� 	{S 
+�D 5��; 52 ����.
�
�����	 1��8� �� b	��2 ,����� .L�J� ��:�	 �O�2 ��;  .

�4-  �����	  :
� @��:��	 /2 ���J��	 �	��7� �� ������	 �� '?�� @=�+A�	 ��8��	 �� (�9;.
���������� ����	���/ ������ ����+�8� ��S ����	��	 k�A; 52 ����  .
�����	��	 I� �7+�	�; � �x&�	 �a� ����	 �	�:# W� �����	 ��A; �� ����;.
�P�����	/ ��	��	 ����3	 .��� }/�%; �� '����F.
�!�A"�	 IM���	 ��F W� 0�l�8; 52 /2 �7�	�l��	 W� ����� 52 ����.
������� W7J9�	 ����	 .��) �� �7T�%3 W� ����;.

�5-  ���	�l��?	  :
� /2 W�����	 1��8��	 �	{ b	���	 @�+A�� 5��� .�M�A��� 0	�l��	 Q4�2 5S

1�#�	 ���%�;	���?	 �T2 I� /2 W�	�(X	.

 }����	 �$�/�	 / �:�$���	
� ��8J; G3�C ��S !�M�; W����	 5����	/ �	����?	 Q�9�


��� /2 L	�C�� 
H�l�	 �	�:l�	 . 52 �����	 �� G%�/
�� ��~��:

.1 - .��	��� 
�������	 Q=����	/ �	/(�	/ �	����	 I��C

.2 - Q�) �� �(	�S �; �)/ G��&� �	����?	 I)�� 5S

.3 �	����?	 .���9�� ����	��	 I��%� !�8� ����	 5��� 5S
 - 
������	 /2 .���A��	 
��� W� 
���9��	/

.4 ����; w�{ W� ��� 
�`8�	 ��R���T	 
��� {�l;	 �; �) P32
w�{ ��S 
C�A�	 B( ��� 
�"l9�	 
�`8�	 �	���.

� �>;x�: b���	 B)��	 *�:l; �8T �� ��~; . 52 ����	/
 '����+; 5��� b�� �	��7��	 1�TS ���:�� 0}`�	 G�����	 B)/

Q���	 L	(� �����	 Q����	 PC��A� �6�	 B)��	 k�O�2 .�9  .

 }����	 �$�/�	 / �:�$���	

�1-  W����	 5����	 |=�"#  :
�
��� 
+��:� G�����	/ �	��7��	 ���; �732.
� ��&�����	 Q� 
�J�� ���� 0�l�8; 52 ���� �732

�	����	/.
�W�4��	 @�	���	/ ��A�	/ ��������	 �C�; �732.
� .�) �� ���;/ W�l�	 �	�A�� '	��C 
���&� �732

G�����	.
� .��7��	/ 
�����	 ����#? ������ 
H�� W:�; �732

.(�A� b/�K BA; .���%�	.
�����3?	/ 0����?	 ��O; �732.

 }����	 �$�/�	 / �:�$���	
�2-  �{��&�	 : W����	 �A&�	 �� �� �	����`� QO��	 �{��&�	  :

� �3Q� : �	��P	 ��;��  :
.1
�������	 Q=����	/ �	/(�	/ �	����	 G;�2.
.2
�`8�	 �	L	�CS 
�C	��� �).
.3 �	����?	 .(�� IC	� /W����	 5����	.
.4 ��������	 (	��� �) /����	��� �������	.

� �$��$| : �	���:3	 ��;�� :
.1
�`8�	 ��R���T	 w�{ W� ��� L	�CX	 ����8�/ �����	 $�9�.
.2 W�� 5���/ �	������ �����	 0�+� ��&�� L	�CX	 $�9� 5���	��	 0�+�

�	L	�C©�.
.3G��&��	 �A&�	 �� 
�"l9�	 
�`8�	 �	��� 5���	��	 ��;��.
.40��H b	�DS BA; P3�M���8�/ L	�CX	 5���	��	 $�9�  .

� '�O��p : ���+��	 
�T��  :
.1����� ���+; 5���	��	 Q���  .
.2(/�A� b	�DS BA; L	�CX	 5���	��	 �����.
.3L	(�	 
�C	�� 
�=�) L�J����� �����	 0�+� ��&�� L	�CX	 5���	��	 �����.

 }����	 �$�/�	 / �:�$���	
�3-  �	�����	 :

�2- 
��� .��# ����.
��- b	�DX	 BA; .��7��	 
�����/ ���:�� ����	��� !�8�.
��- I�8�	 
��T G3�C ��S ,���	/ �x&�	 W���T 0	�l��	 ����	��� !�8�.
�(- W��A�	 ���8�	 ,���; W� 
���J�	 .��T��	 
�����	 ���.

�4-  �����	:
�2- (	�X	 �� ��O��	 ��S ���A�.
��- Q���	 I)	��� �	����� 0��+�	 '����F/ 
�����; Q=��// �	��� ��S ���A�.
��-  '?��� �	����?	 5��� ��T 
������� B)��	 �� ��O��	 .�����	 ����	��	  ����%� ���A;.
�(- L	�CX	/ 
�����	 
�ª� �� '����C 	�&���� ��T ����	��	 �� ��aH (��� .(/�A� 5��; �� .(�.
�u�-  �R�l��	 ��� ��&� ) 
���3�����	 ����HX	 - b/�A�	 - �	��%J3?	 - 
&#(�	 QO� ..«�	  .(

�5-  ���	�l��?	 :
� 
����� G�����	 �O�2 �	����?	 ����� }* ��/���	 Y"��� }* #	�$A� �����

 ��%���	 #$�%"���	Q }%	��P	 !"���	 �������&�8�	/ .���A���� 5/�+��	 �	����?	/ -
  Q��9��	 QT �	��7� ,���; W� 
���J� P�	�l��	 ���� .����	

� ����	��	 W:�; �732 �� .��%�	 
�J�K��	 G�����	 <�	�� ���` �T	 �:�$���$� �����	 ��*

��)	��	 Q���	 Q��9� QA� 
������	 G�����	 ��S 
C�T W� ����	���� -.

 }����	 �$�/�	 / �:�$���	

�6-  W����	 5����� .��J� ����2 :
� W� �7�M/ �	L	�CS /2 �	�:# ��S �	��7��	 �8) - ��x&���� W����	 5����� *�:l��	 2��	

�7�� (���; ��T '	��C �7�� ���; - W+:&� Q8�8;.
� QO�; .�:l�	 �6�/ - W��J�	 Q���	 5����	 ��� ������	 
�T��� '	�C ���� B)/ k/�C

 �� IC	� ��+�;/ .(�C 
xT`� ��S ������	 ���A� ��T ������	 
��� W� ���	 R�9&�	
�����	.

� �6� ��� *�	���	 
�J�� �� ��2/ L	(�	 W� 
�7��	 R�+&�	 �& N)�; - .��7��	 5��� �&
 Q��� ��"; ����8; 52 '	�C �7��	 ��� P32/ - W�	���	 �� �7��� ��/ �7+�� ��/ 
�T���	


J��l��	 �7�T	��� 
�:+�� .��H �� ,��/ .��7���.
� ��������	 �T`� 52 ���� ��T L*�� .��7��	 ����/ 
�����	 !M/ �+�� w�M�� 5�� 	{S


���+� 
:���� 
�� �� w�{ ��� �7���� �p.
� R�+&�	/ ����� 	��{ .(��� ��	��� .���%�	 .��7��	/ 
�����	 �( W����	 5����	 ���

W����	 5����	 W� ���{ W��	 
�8�=��	.
� I���; �� �7;�K�A�� 	6�/ �7;	��6� W� �����	 �6� «83 .�/�M ��S ��������	 P�3

�	L	�CX	/ �������	.
� 
+��R/ �7=�:#2 �7� ��{	/ .���%�	 .��7��� �7=	(2 /2 �7������ 
�J��/ ��������	 G)	�

 �& 
:+&�	 �6� �� ��2 
)(/ 
�� ��S ���A; �	��7��	 ��� ��&� 5�� 	{S/ - �7�(�J;
W����	 5����	 
�	��.

� �� �O�2 
��%� I� Q���	 0}`�	 �� 5�� 	{S25  0�8)2 ��S 
��%��	 �8) '	(��
) .��aH ����%� (
��%� Q�� ,�=� /2 '	�=�) ���#	/ ������	 Q"� W�.

 �A^"��	 �J9$,��	

� 
��%� k(��; 
7C���	 
9)�&��	 ��4�;
 ��S k�H��	 QC2 �� �����	/ L	��	 �� .��aH

 �`# QA� !�8; ��A�/ �	�) /2 
%��3
 }���� ����2 W�/ - 
J��l��	 Q��9���

 ��	��	 �7� �� B�O���

 �A^"��	 �J9$,��	
�1-  
9)�&��	 �=	� �/(  :

� � b�A&; /2 B�9�; ? ��T 
7C���	 
9)�&��	 .�	(S �� ��?
 W�� �� k�q8� 
9)�&��	 �=	�/ - 
�������	 b	���	 :

.1 
����	 R�:l�	/ b	���	/ ���M���	 ���A�� 
9)�&��	 L�� ) �	�)
 
9)�&��	 *�	�M/ 
���9��	.(

.2 B�O����( Checking )  k`# �� w�{/ 
���9��	 I�%9;/ �7J�	 ��
 P�C�; G����2 @��:��/ ����7�©� �(�+�3	 ��F (/(/ Q��A; �	����	


�q��	.
.3 ���8; �� (�� �2 I&�� w�{/ 
9)�&��	 
�)	��( Dominating ) 


��%��	.
.4 @�����	( Harmonizing )  ��7C	���	 
%����� w�{/ 
��%��	 ���

w�{ ��S 
C�A�	 B( ��� �7�� Q"J���/ - 
�"l9�	 ��&�����	/.
.5  ���6�� w�{/ .(�A��	 
�7��� '�+�/ 
9)�&��	 ��� �� 
x��A��	

 
:�;�� ��F ���M�� ��S 
9)�&��	 B��%3	 �� 	{S b�7��� 
��%��	
b�7���.

.6 @�8&;( Coordination ) �7&�� *�	/��	 (�%�S/ �����	 |�l��� 
9)�&��	.
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 �A^"��	 �J9$,��	
�2-  
7C���	 
9)�&��	 |=�"#  :

� �����	 N�"�; ���4)/ �	�	�+�	 {�l;	/ Q��9��	 QA� 
��) 
+��R 
9)�&��	
(Brainstorming) ��JK���	/ 5�%��	 �����C	 W� ��A; 52 ���� W��	.

� �7�� ��� 
��%���� ���x3 ��7C// �7;���%;	 ���a; �� ��������	 ��8;
 �x3 
7C�� 
:�;���	 Q��9��	 /2 
A�A"�	 ��F R�+&�	 ��S ��9; �����	

�	�T�	/ k����� PJH/ /2 ���9��	 . ���� 
��%��	 5�� k�O��	 Q��� ��/
 �� '?�� ��3/���� ��F '?�� 5�7C	�� ��6�	 ��lD�	 ���� ��7�C�; W:�; 52

��+���� Q#���	 ����9��	 �� G�:; 52.
� ������	/ ������ 
�8&��� 
��) �7� .��aH 
�����; ����%� W� 
9)�&��	

 G)	�� 52 P� ���� �����	 5�� 
��%��� 
�����	 Q���	 
�7� k`# ���
����	 �74�� �7;`�J�� .�+�	/ N�4�	 R�+3 5/��/ I��8�/.

� B)/ ��T �� 
���H �	�+� ����; �?/�A� W� ����%�� 
�����	 ��9)�&��	

��%��	 �8�� @��R � �77�C�; ��� �� '����F/ 
��%��?	/ (��	 k�R/.

� ��A��	/ �77�C�; ���� ? ��������� �8�; ? W��	 ����%��	 W� 
9)�&��	
 '�+�8� ���� ��F ��%;	 W� ��8&; 52 �7� ����/ ������� /2 �	�+�	 IM�� �7��

*�:l; /2 .
� ��&��8�	 ��/ ��9)�&��	 �� �#� z�3( Seminar )  	6�/ 
��%��	 ����; /2

 �	L	�CX	/ 
+��:�	 � 
�q��	 ��� �7x; 52 ����/ 
�&���	 
9)�&���� �����

���T 
��l�8� /2 '�O��T �7T	��)	 �; W��	 . 
���; .�:l� 
���&� 
+��:�	 �6�

 �+3/ Q��A; �� ����	��	 ��8;/ 
����� 
�7�� /2 ����� *��D /2 .�M�A��

&��� 
�4) W� ����F/ �7J)	��.

 �A^"��	 �J9$,��	
�3-  �	�����	  :

� ��O;/ 
���9��	 ��:3 I��;/ L	��	 k(��; 
H�� 
��%��	 (	��2 I��%� ���;
z�M����� 0����?	  .

� ��:; �	�:# ���A; W������/ ����	��	 �7� �� B�O���� ������ !�8;

9)�&��	.

�.�M�A��	 �� ����	��� '�+��9; �O�2 5��; �� .(�.
�Q��9��	 QT W� 
�	��S �	��7� ,���; W� �7�	�l��	 ����.
� *�9&��	 �����; �7�	�l��	 ���� " 
��A��	 ) " ���O�	 ��8�; .(

�4-  �����	  :
�
q� /2 (�� ����8�� 52 ����.
�
��M�� ��F 
9)�&� ��S k�A�; 52 ����.
�b	���	 �� ������; W� ����	��� 
���H Q�9; 52 ����.
�k� ��H /{ ��	( /2 �����	 ����8�� .�M�A� ��S k�A�; 52 ����.
�
M/����	 ��������	 
��3/ �� �� 
�����	 .�:�8�	 �����	 W:�; ?.  

�5- ���	�l��?	  :
� PC/ ��/ - 
J��l��	 b	���	 �� �����	 ,���; W� .�=�� 
7C���	 
9)�&���

 �7J�	 W��T�� W� 
��	�(X	 ������8�	 ,���; W� .���� .�=�� �7� ��"l�	
 5�������	 �����/ - .��aH ����%� W� 0�l�8; ��� - Q��9��	 QT/ �	�(X	/


���9��	 
H�J� 5�����8� �73� '	�x3 '	��O� �7&�.

 �A^"��	 �J9$,��	
�6-  
7C���	 
9)�&��� .��J� ����2  :

� ?2 k/�T/ 
&��� *+3 
�:a; �� ��� - 
9)�&��� 
��J�� �4T/ *:#

9)�&��� ��8�� ,��/ �8�� �� ��/( 52 �7J;/ �7& ��l;.

� ��~��� ��O��	 
+��:�	 W� �6�/ 
9)�&��	 k`# $�M�� b	���	 IM

AM	/ 5���� ����9���?	/ ��9)�&��	 52.

�����	 �74�� I�8�/ 1�� 52 ��A� 
��%��	 ���C 5��� 52.
� '�4�� �7��J;/ �7;�+���;/ �7;�K�A�� ��S I��	 
��%��� �8���

����.
� *�/ 5��� 52/ - ���&��	/ *�// 
��+� ���A�� 
9)�&��	 L�&� �x3

W&��/ �x&�/ (�7� ��F/ I��� 
9)�&��	  .
� 
�q�2 k~��� 
&��� 
:+3 �& 
9)�&��	 ��#~; 	{S ) �� LW9� .��O�

 G4a�	 " 
�}	�J��	 ( " �� z�3 �7��/ ���J��� .�J�8� /2 ���J��� .��O�
 '����A� ��F 5�� 5S/ ��T ��A��	 N)�� 6#/ ��A��	 . L�4�	 ��� @�2/

������2 ��8&;/ �7�)�R 5�������	 Q� k6��� 
p(�A��	 �� IR�8�	.
� 
9)�&��	 �D�	 - 
9)�&��� ����� /2 ��8� Q���� ��/( ����

����CX	/ ��+�����	 
F��H .(�S/ .��C 
�q�� wJH��  .
���K�A��� /2 ��"�l��� 
9)�&��	 QJ)	 - 	��l; 
9)�&��	 z�; ?.

���8�	 ������	

� .�T	/ 
+��:� B8�� �(�J�	 ������	 @��R 5S
 ����; b�7� ��:�� N���; W� �� ��+� .(�A�

- 1(	�� ����	��	
� 
�����; (	�� 
��%� ,�����	 �{��3 Q�9;

 .��8�� ����;/ �	L	�)/ P;	6� (�J�	 ����� .���
 /2 L`���	 @��R � WH�"# ,���; /2 �;������	


�)	���	/ �����	  .
� G%� P32 �� 
�(�� 
�����; 
�%�;	���S 
�2 $��J�

 �78���; ��� 52/ '����� '�:�:l; 
::l� 5��; 52
1�#2 
�%�;	���S �~� �7���+;/ .

���8�	 ������	
�1-  �(�J�	 ������	 ��JH :

� ���� ��������	 �� .���� 
��%�� '�����; 
+��:�	 �6� 0�+;
 G�����	 N������ �J# 	6� W�/ W�	�aC ����"J� 	�3���

���� (�C/ 0� 
��T W� ��������� G�����	 0�+; '�4�2/.
� '�+�R ���/ ��������	 Q� �	�� �6�	 P8J3 �� <��3���	

 G������� 0�+� L�C �2 ��+� 52 I�:�8� ��	��	 1��8��
P� P����� @��8�	 ��:l�� 52 ���� L�C �2/ P��.

� '��C	� '���+�; �+��� b�� ��	��	 52 ��~;( Feedback ) 
�}�%3	/ P��+; �� '	�D��� .

� '���+;/ '	��+�; �O�2 ������� W+�; ��S ��	��	 ��;.
� �� �7M� Q4J� W��	/ @=�+T/ 
��� I�M	�� ���;


��%��	 1��8� �� ,��/ �(�� 1��8�  .
� .�+�� �	L	�CS/ ������ IC	�;/ ���; " �������  ."

���8�	 ������	
�2-  �	�����	  :

�(�J�	 ��C���T? �����	 
��%���� 
�%�;	���X	 �6� !�8; . ����F/ b	��2 ��	��	/ �����	 (�A�/
������ .(�A�.

�
�F��� '���; �	������ 
�%�;	���X	 �6� !�8;.
� (/�A� (��� W�	�( Q"� ��x&; G�"�	 �� 5��� ���& 
�(�J�	 
�������	 ����%��	 0	�l��	 ����

���� (�C/ ��	��� ? ���& /2 ����	��	 ��.
� 
�&�} .��� W� 
J��l��	 Q��9��	 �/{ �� ����	��	 �� (� .��8�� ��������� 
3����?	 ����

.��").
� 
�;	6�	 .�:l�� '�+�R ������	 ���( Self - Spaced ) ��	���.
� ��"l�	 PC/ �� ��J� ��/ - �����	 Q�) �� P�C���	 �� Q��+� �;������	 .��8�� ������	 0�l�8�

���JO�� 
�C	��/ G���; ��S ���A� W��	 G�) �7K � �	�(X	 0�7� ,���; W�.

�3-  �����	  :
� ����%�/ �;������	 <�	�� �� ��O� w�{ W� ��� �����	 Q�) �� 
�(�� ����; (	�� 
��%� (	�S 5S

 G�F2 W� .��	��� B8�� .��%�	/ .���%�	 ������	 <��3�� 52 ��T 
��a�� 
J��� ��; ����J�	 
R�D2
5��T�	  .

�
�����	/ .�+���	 ���M���	 k/�&; �& 
���&� 5��; ? �).
�.�+���	 (	���	 /2 �	����	 Q� I� Q�����	 0���8; W��	 �	L	�CX	 ,���; W� .��J� B8��.
� '�����2 '����2 ����; W�/ L	��	/ �����	 k(���� !�8; ? " '�9T�� "������ '?��&� /2.
���	��	 ��S W������	 ��&��	 W� ��A��	 ��; W� 
���H 5������	 ��� �%�.
�
��) I�	/( �/�A; �6�	 ��	��	 I� '	�C !�";.

�4- ���	�l��?	  :
�
��	�(S �	�F2 @�+A�� �7�	�l��	 ����.

���8�	 ������	
�5-  <�����	 �(�J�	 ������� .��J� ����2  :

� ? �6�	 5����	 1��A��	 ����#�� '��(�"�)	 P��%��� <���� ��( IM/ ���) 	{S
 .��� P&� .(�J��?	 5��; ��A� '�::l� 52/ .���8� ���C	�� ��S ���A�

 ���:) I� �7�	�l��? <��3���� �����"; IM/ .(�S ���� ��� 
���&� 
���R
 w&�{ W�/ z�M�� <��3�� Q� 5��� 52/ ��? P32 ��6; ���/ - ����	��	 �� ���2

 ��%�&� k�T <��3�� W� ������	 52 �%3 k�O��	 Q��� ���� ����	��	 �� 
��3
���3X	 ����� � �������	 W�/�&� W� N��l; .���C  .

� W;	6�	 ������	 W� 0�l�8��	 <��3����� W;	6�	 ������	 k�%� W� ��/( (�T
 L	(�	 �{��3/ ����CX	 !�;�J� 0	�l���� �7��+; ���+; �� ����	��	 ����

 ����;/ ���C	��	 ���A;/ W������	 |&�	 ����; � ����q8� 5������	/ - !�A"�	
 5�� ��� 
�=�7&�	 �	����#?	 ���+;/ (	�S/ �����"�	 5�7C	�� ��6�	 ����	��	

 '����&� w�{  .
�k�%��	 	6� W� ��	��	 �/( 
���� �7J�� 1�#�	 <��3���	 ���	�( 
�C	�� .

 
���9��	 W� 
���%�	 �O�2 	�3��� 52 ����	��	 �� 0���8� <�����	 ��������
������ 	�3��� 52 ����	��	 �� G�:�; �	�M�A��	 52 �%3 ��&�� 
�������	.

� .�/�M �7=��ª�/ 5����9��	 ����� - ������	 k�T L	����	/ ����	��	 I� °)�&;
P&� .�C���	 .(�J��?	 1��/ b	��2/ G�����	.

���8�	 ������	
�5-  <�����	 �(�J�	 ������� .��J� ����2  :

�-  P3� w�{/ ��/�4�	 (	���	 �� ���A; W� .��8��� '��=	( <��3���	 IC	�/ ���#	
 - ��	��	 L	(2 �� ��p~��	 5/( .�=	��	 L	�CX	 G�"�	 �� 5��� <��3���	 0��;S ���

 �� Q)2 (�	���/ ����	��	 �� 
����%; 
��%�� G�����	 <��3�� L�:�� 2��	
 ������	 
��3/ �%T �7;�+���;/ ��ª	(2 I)	/ �� ��) �p .��+��	 �7;�C���T	
 L�� G&%; �� w�{ ���8� b��/ - <��3���	 ��S P���MS w&� ���:��	

����	��� 
���A�	 �	��7��	/ 
�����	 �����8� ���+;.
�-  W� 
�����	 
J����	 G&%; G%� {S .���%�	 <��3���	 0	�l���� N������	 �J#

 W������	 w��� �7�� @+A�� W��	 �?�A�	 W� w�{/ - <�	���	 
�C	��/ (	�S
 ��� <�	���	 �6� Q�"J�� �) - 
�� ���M�� k�T .����	 �/���	 0	�l����


�����	 ��T��+��	 z��;�� w�{/ .(�A� ��C���T	 �8�  :
.1.(�A� 
�+��:; ������; ����	 ��S NM2.
.2 IM�� �) - w���9� 
����	 
���8�	 /2 0�7J� I� ��������	 ��� BM���; 	{S

���M���	 ��� b6A� ����	��� ��7�C�;.
.3 �� ���� k/�&�� 
����� <��3�� IM/ QC2 �� 0���	 <��3���	 ���� I� �/�J;

z�M���	 �� ��������	.
.4<�����	 ������	 W� 
�����	 G3	�%�	 ���+�� �)  .
.5G�����	 Q�) �� L	(��� '����) G�����	 
��73 W� L	(�	 5��).
.6P;	{ Q���	 �� L	(�	 G)	�.
.7<��3���	 6�J&; W� 
��78�	 /2 
���"�	 1��8� �T?  .
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 ��	��$� [$J�%3	 q"�:�
� 
+�A�	 b	��2 !M�� �� .(� �����	 52 �� �F��	 ��

 .���%�	 ��������	/ b	���	 ���A�� w�{/ 
��	���	
 /2 ����; ���A; 5��T�	 ��� W� ��� P3�� - ��C��&��?	/

 ��� ���+; �� ����	��	 I�%9; �7�`# ��� 
��%;
 R�9&�	 L	(2 L�&p2 ��C��&��	 ��S k�H��	/ ��������	

W������	  .
� L�&� ,��/ �����	 �	(�D�S/ ��7�C�; �� L�&� ��� 	6�

 
��+���	 
�%�;	���X	 �6� �� @�:�/ - P;�:�� ��
 Q��9��	 QT W� " ��	���� b�9��?	 ����2."

� 
��� �����8� ���� ��S ��	���� b�9��?	 ����2 �(E�
����	��	 
��%��	/ 
���9� ��

� �7���; � .�D����	 
���q8��	 	���A�� 52 ����	��	 �� G%�
 W� 
�8�=��	 
���q8��	 P��A;/ P���) ��	��	 
���q8� W&�;/

G�����	 b	��2 @�+A;  .

��������	 
��$:'	 �$���	 BQ�^

H��&���:
 1 = 4 $����2  = 4 0����3  = ��* +�2� [;�!� I��

 ��������	 ��$:"�	
Training Aids

 #$�"����	 \$8�;3	Retention 
���$:"�� �������	 ("��	:

� - ���������� K�J�T?	 �� ��������	 .��8� W� �7������ W� ���;
� I�8� 52 �� �(�) ������	 5��� ���& ������ ��O��	 b/�x�	 ��	��;

Q�J�/ k�+�/ 1��/  .
� �x�� 5�� - 
��8��	 ��������	 �� ����� �� '����F G�����	 52 ��&��

 k/�C !M��/ - 1�#2 
��T 
�2 �� �O�2 �x&�	 k`# �� �����	 �����
 / 
�=���	 �	��8��	 0	�l��	 .�=�� 
�����	 K�J�T?	 .��) / /2

 W������	 ��RX	 W� 
��8��	  :
� #$�"����$� \$8�;3	 #3���  :

�10 %-  .L	�)
�20 %-  I��
�30 %-  
�ª�
�50 %-  I��/ 
�ª�
�70 %-  k��)
�90 %-  Q�/ 
�ª�

�8-,��	 (�E�	 +-�
  Split Hemisphere Learning

� ��S ���������� ��	����	 K�J�T?	 	6� G�� IC��
 
J"&��	 .���	 N"3 ������ P�� @�:3 ��Split 

Hemisphere Learning  W�3�C �� `� 52 W�/ -
 �� P� ,�����	 G3�%�	 �� �:�8� «��	

 
J��l� �{��3 Q%8�/ |��� «��	 52/ �8%�	
 ��������	 ��  :

.1 ���'	 
�$)�	 : - ����	 - @:&��	 - @�)��	 Q���	
 
�����	 - 
a��	 - I=�)��	 �� ���&��?	 
H�l�/ ���J��	


��+��	 N=�K��� ���D 0	�l��	 -  .
.2 ���'	 
�$)�	 : ����; - 
JR���	 - 
��A�	 - �	�J�	

 0	�l��	 -@����	 �	�(X	 - �+�����	 - ��C��	
�	�A�� ���D.

�8-,��	 (�E�	 +-�
  Split Hemisphere Learning

� �6�	 �� ���3�%�	 �� `� �	��p~; ����3	 5S
 - ��������	 I� Q�J��	/ ���J���� �&� !�8�

 - 
:9&�	 �	�A�	 ��	��� K�J�T?	 k��� ��	���/
 ��"��	/Visualization   
�7�� 
��x&� �� ��

Abstract  W� .��8��	 b�7� W=�� Q�9�
 W� ��������	 ���l; ��� ���&/ - K�J�T?	
�7�C���	 Q78�	 �� 5��� «��	 W�3�C `�  .

 #$�"����	 \$8�;3	Retention 

� w�+ �� �JT	– k�T 12 ��– 52"1�� Q�J�	  "
������	 0��� ,��/-0�7J� ��"; ��S ��9�:

� w32 -.�M�A��	 �� ���O� -�� �9� �� |lD ��l; ���&
«��	 �� �8��	 L�%�	 ��S ����� �:�; .

� ��S ������� L�:S �� 	6� k�� -�� '�q�D ���; ���&
 ������	 Q�+� �� 16�	 «��	 �� ����	 G3�%�	

� 5�� w�6�"
�ª��	 " ��"��	 �� �� z�3 �� Q��9; 52 G%�
 I�%9�� 0�����	"Q������ «��	 @��R � �����	."

����� 0�7J� /2 �� .��J� �=�� k��# ��"��	 Q�9�:
(1 -I&"��� �:�:l��	 ����	
(2 -�� }�7%� �3����	 ����	
(3 -L	�CS $�D
(4��"��� 
�O�2 �7���C �	/(�	 G��  .

 #$�"����	 \$8�;3	Retention 

� G�����	 ��8� 5�� 	{S �� 1��� Q7� ����#	
"��"��� k	E� " b�� «��	 �� G3�C 12

 d��������	 �6� Qa9�
�" Q��A��	 ��� -�8��	 G3�%�� 
��CX	 5�� 	{S

 '	��"; 5��; ? �732 . k�T 12 ��
� �� ����	 5�� -����	 G3�%�� 
��CX	 B3�� 	{S

 k��+��`� .��� /2 '���� ��"� 52 Q��A��	
 5���l�8� ��6�	 ��������	 
:�	�� Q78�	

«��	 �� ����	 G3�%�	.
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 #$�"����	 \$8�;3	Retention 

�
�8�=� �	�)  :
� �9� (��$��	1    : *=����	 0	�l��	 ��� 52 G%�

 W����	 ����#?	 W� 
�������	  :
.1
���&� 5��; 52 G%�.
.2 '	��C '	(	�S .���/ 
��7J� 5��; 52 G%�.
.3
�=`� 5��; 52 G%�  .

��9� (��$��	 2  : 	���+� 52 ��������	 ��
 ��� 
�������	 *=����	 �� ��������	 @��:��

�7��  �7M� .

��������	 ��$:"�	
Educational Aids  


�������	 *=����	:
.1 ��; *=����	 )Reinforces  (�����	 .
.2 ��R�� 0�l; 52 ���� 
�������	 *=����	( Outline ) 

�����	 Q���.
.3 W� ��3S/ Q"J&� z�M��� B8�� 
�������	 *=����	


�������	 
������ ���� L�C.
.4���8�	 ,�����	 � '`��� B8�� 
�������	 *=����	.
.5
��8; (	�� B8�� 
�������	 *=����	.
.6 5��� ?2 G%� 
�������	 �	��8��	 ���3S/ 0	�l��	

��/�M ��F Q�9� '	�+�� /2 '���H  .

��������	 ��$:"�	 I	"��
  Categories of Media  

�
�������	 *=����	 z	�32 :Categories of Media 
.1 
��8A� �	��8�Tangible Aids
.2 
���O�	 ��"�	.Still Pictures
.3 
��A���	 ��"�	Moving Pictures
.4 
��8��	 
�������	 *=����	Audio Media
.5 
������	 (	���	Written Materials

 �:"����	 
�����	 #	��$��
��:"����	 
�����	 #	��$��:

� ���� - �	/(�	 Q�O�;/ 
�����	 ��3����	 W� 0�l�8; 
�C{��3 �	/(2 W�
 k�O��	 Q��� : ���� 52 ���� G�����	 5��� W� �	����	 �� L	�C2 ����;

 - �7�	�l��	 
�J�� �7� �� ������	 .��) �� K�A�� Q�9�/
 0	�l��	/ 
�/�� 
%����/ ���D/ 
�ª� 
H�� ���; 
��8A��	 L��D���

���� b�7� 
:�;�� N)	�� W� �	/(�	.
� #	�����	  :

�
�+�+A�	 L��D�	 
�ª�� ������� !�8;  .
�W����	 ��S ��x&�	 G3�%�	 �� �������� k�A��	.
��	/(�	 Q�O�;/ 
�����	 
:93�	 ����; b�7�8;  .

� q"���	  :
�@�8��	 *�:l��	.
�L�&�)?	.
����l��	.
�Q+&�	  .

 �	�*'	 / ["���	People / Guests

� /2 (	���	 �� ����� 
3����?	 5S " L	��l�	 " 52 ����
 �����	 �� Q� W:��/ 
%7��	/ .��A��� G�����	 ��J�


���&� �?�%�/ ����%;	 ������	/ . (	���	 52 ���
 	���+� 52 ���� ����	/ 
�	���	 �/{ �� ���#�	

.���C L	�� /2 �������.
� �	�����	 :

������� .��	��� 5��; ? �) ������� ���; 52 ����  .
�
�����	 ���	�l��?	 5��� I� ��x&�	 ������	 ��+; .

� �����	 :
�
J����	  .
�B)��	 @�8&; .
�����#?	  .

���	�?�	 ����	Q q$��'	
  Games and Gimmicks  

� �� �7�p��� ��/ 
�	�l�	 Q�A�	/ �����	 0�l�8;
 (�%�	 �8�� Q=���� .�7C2 ) 
�	�� W� ���

 .�M�A��	 ( Q=���� /2 �`�9��	 QA� Q=���� /2
.�+���	 ���M���	 *�8���.

� �	�����	  :
�
���� 
�����; 
��%; 0�+;  .
�(	���	 ¸�7;.
��������/ ���� �74�� ����	��	 R��;�	 �� ��8; .

� �����	  :
�B)��� 
��4� 5��; 52 ����
� b�7�	 G%A; 52 ����

  �	Q�'	 ��C��Q ($%$���	
Simulation and role Playing  

� ��	��	 �� Q�� 
��� 
���/ �� 
:93�	 �� R�9&� W��J�	 Q�O���	 5S
�7+��:; ���� Q�/ ��	��	 Ba�� �) ��������	 B3�� 	{S �� ���+�� �����	/  .

 }�7C L	�;�	 
�J��� ����	��	 �T2 N���; �; �� 	{S - k�O��	 Q��� ����
 Q�O�; P&� G�R ���& !�A"�	 Q�9��� P=	�;�	 �� ����� �� P32 ?S ,J&;
 .���A��� ����/ - G�����	 �� ���� ��S ��	��	 
C�T W&�� ��/ - N)���	
.���K 5��; �� 
���J�	 
���9��	 52 �� �F��	 �� ��a�	 ,J3 �(E; 52 .

� �	�����	  :
���������	 
��+�� 
���� 
H�� W:�;.
�
���� ��8�`� ��&� 5��� 52 5/�� 
�����#	 N)	�� (�%�S �� ��8;.
�
���� �732 ��� ��;/��	 �8�� 
T	� 
H�� ���;.
�Q��9��	 I� Q������ 
���A��	 G�����	 �	����	 W� 0�l�8; 52 ����.
�k����	 W� ���a��	 
��� *�/ ��8; 52 �7&���.
�P�%���� �	�:#/ 1��A��	 ,���; b	��2 @�+A�� 
���&�  .

� q"���	  :
�
���9��	 � ��������	 ��� ,�+�� �)  .
�B)��� 
��4� 5��; 52 ����.

 ��)��� ��$��	 ������	Q }�	]�	 ������	
Self-paced, Pre-programmed Instruction

��)��/�	 ��$��	Q }�	]�	 ������	:
� Q� ����	��	 ��C���T? I8�� ��A� 
��"� ��	��� Q��(/ �����; G��� ��4��

(	�J3	 ��  .
������	 	67� '�O��T '�C{��3 ��� �;������	 .��8�� ������	

� �	�����	  :
������	 �� ����; �����	 .�:#  .
��	����� }����.
�W��+�8� ��%;	 QO��.
�
J��l� �����8� �� �`:�	 �� '	(� ��8� 52 ����.
�
���:� 
�&�} .��� �2 I� PJ���; ����  .

� �����	  :
���lD�	 ��� Q�J��	 �� z�3 �2 ���� ?.
���F �� �O�� �	����	 0�l�8; �� �� N���.
�
�q�� ���M�� W� .�M�T <�	�� ��	��; ?.
��;������	 0	�l��	 W� .(�A� �	��) ��S ���A;.
�������	 Q��� '�O��� !�"� �)  .
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 ��*	��"�"8�	 �"-�	Photographs

� �	��7��	 ����; W� �7���) 
��	�F�;�J�	 ��"�� k	�� ��
 .��� �7J�� 
���2 
��A�� 5��� ? ���& w�{/ 
��	�(X	

0�7J� /2 . ��"� �7:+��	 �� 	{S 
H�# 
J��� ��F W�/
����/ /��.

� �	�����	 :
�
�"l9�	 
�	���	 �8�;.
�.��C 
��3 �� k�"A�	 G�"�	 �� ,��.
� '���A� �7C��3S Q78�	 ��.

� �����	 :
�.���� 
��%� ��� �/�; W��	 ��9)�&��	 W� .��J� ��F.
����l��	 Q��9�.
�
��A�	 !�M��� 
���&� B8��.

 (�"-��	 ��	�J�	 ) ���x: (35 ��
35mm  Slides

� ��"�	 �	���� ,J3 .��"��	 !=	�9��
 
��	�F�;�J�	

� 
��%��	 �� �7M� 
�3���S -
�  
�/�� .�K�3 0	�l��	 �� (	���� ����
� �� 
�� W� ��A�� 52 ������ ����

 ��� !�� P� �&8�� ��T .��"��	 !=	�9�	
 
9)�&��	/ �	�A�	

� - 
��:�	/ ��"�	 �� <��� k�����	

 (�"-��	 ��	�J�	 ) ���x: (35 ��
35mm  Slides

� W�� ��	���/ 
��8��	 
R�D�	 I� '	��C .��"��	 !=	�9�	 Q��;
.��"�	/ ��"�	 ���.

� #	�����	  :
� '���A� �7C��3S ����.
�!=	�9�	 G�;�; ���a; 
��78� ����.
�
��78� �7&��l; ����.
�N���� 
���) ��F.
�����	 G����2 ���a�� 
��%� �� .��J�.
�W;	6�	 ������	 ����� W� �7�	�l��	 ����.
�
��78� �7O��A; ����.
�I���� 
M/��� 5��; �� '��=	( ��7%��	 
+��8�	/ .��"��	 !=	�9�	.
������ ��S 
��78� �7���A; ����.

� q"���	  :
�.��%�	 
��&�	 �	{ 
��	�F�;�J�	 ��"�	 QO� 
J��;.
�
H�# .L�MS ��S ���A;.
�
��A�	 $�9� 
���&� B8�� .

 ���$�,���	 �G��'	Film Strips 

� 
�=��&�8�	 
R�D�	Film Strips 
� Q8�8; W� .��"��	 !=	�9�	 �� 
�8�� 
�=��&�8�	 
R�D�	 QO�;

 ����J�	/ .��"��	 !=	�9��� '����) '	(/�A� '����T �7�	�l��	 ���/ - B��p
 '��=��&�� '�:��D �����	 �%� �+� - w�{ I�/ '	��9�3	 �O�2 �A�H2 ��6�	

*=����	 �67� �� �� 5��� 52 G%� 	6� ��/ PM� W� GF��  .
� �	�����	  :

�.���C �7=�&�)	 ���.
����7x� W� 
���+� 
�=�73 .��"� 5��; �� .(�

� �����	  :
�
J��� 5��; �)
�
H�# �	��� ��S ���A;
�
%��
���	��; ? �)
�
��78� N��;

�������*$8J�	
   Overhead Transparencies 

� ��T 0	�l��?	 
�=�D R�+�X	 }�7C �� �7M� ��� W��	 
��J9�	 $	���	 ����;
G��� B)/

� z�M���� 
�8�=��	 R�+&�	 �� W� .��J��	 Q=����	 ��
� ����	/ ���	 *l� z�M���	 ���� 52 ������ ���� ) L�&p2 ���� �� 2�:� �) ���

 G�����	 .�M�A�.(
� #	�����	:

�����	 L��T2 W� ��8� 52 ���� 5	���	 0	�l��	.
�
��a��� .L�MX	 �� L�+�X	 ����.
���(	�S Q78�.
�
�8� ��(	�S ����.
�����3?	 ����; �� ��8; 52 ����.
�     $���	 �� $�M�� �7x� 52 ������ ���� - k�O��	 Q��� ���� - ����	 L�&p2 �7����; ����

����	 k`# ��K�A�� �2 b�J9�	.
��7C��3S W� 
J��� ��F.
�Q+&��/ 5}��	 N�J# R�+�S }�7C �7�� 0�l�8� 52 ����.
���	��	 � P7C�� k�A�� 52 �����	 �� ���A; ?  .

�q"���	 :
�
��O�� �7��l�8�/ '����; �7�� �����	 ����� 52 ����.
�
q�(��	 
��J9�	 $	���	 0	�l��	 z�9�.

  (�	Q��	 ����	 �;"�Q (�"/��	
Chalkboard and Flipchart 

� ���� 
J��; Q)2/ 
3/�� �O�2 Q�� �6� 
���O�	 ����	 �	/(2 0�+;

:�8��	 
�T�4�X	 ��"�	/ 
������	 (	���	.

� �	�����	:
�IJ3 /{ 5��� 52 ���� W=�+���	 0	�l��?	.
�(	�X	 W� .��8� ��S ���A; ?.
� '�4�2 �7�	�l��	 ����	��� ����.
�.�%A�	 W� L	�M�	 �� L�+�X	 ����.

� �����	:
�«83 ?/ �`�%8; ?.
����	��; Q78�	 �� ,��.
�.��aH ����%�� .(�A�.
� ? .���� �7�� 0�l�8� �� �� ,�`��� 
l��� 5��; 52 ����

��D��:�	 0�l�8;.
����l��	.

�����	 �"�$8�	
  Opaque Projectors  

� 
���� L��D2 �� '	��H *+8; �6� 
�����	 ,�3	�J�	 5S
 ) �?�+��	/ G����� (
D�D ��

� �	�����	:
��`%��	/ G���	 �� .�D��� ��H 0	�l���� !�8�.
�5	���	 *+8;  .
�.(/�A� �	��7%; ��S ���A�.

� �����	:
�
��x� 
��F W� P�	�l��	 G%�
� (	���	 5��; �� .(�/ - 
AM	/ ��F ��H ���� �� .(�

�7M� G�"� ��A� �a"�	 �� 
��:��	
� 
)�/ P�� ���A; �� '����F/ 
3�l8�	 ��S }�7%�	 Q���

 
J�A"�	

�%�����	 �"-�	
  Moving Pictures

� ���J�	 �����16 
�{�%�	 
a����	 *=����	 �� '����%; PC��3S ��� �6�	 ��
 �	�T2 !�M�;/ 
��T �� W� 0�l�8� �)/ - ����3`� .��O��	/

.�pE� �	�T2 /2 |") 0�+;/ 
��)	/  .
�#	�����	 :

�
��� 
��&�	 5��; �� '����F.
�
��A�	 �7x�.
�
��)	/ N�4�.
�Pl83 ����.

�q"���	 :
�
J����	.
�����	�;.
�.L�MX	.
��	����	.
�
��7�	 R�9&�	 
9)�&�� P��+�S G�"�.
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������	 ��$:"�	
  Audio Media

�
��	�(X	 b	���	 I� @�	��� 
���8�	 *=����	 0	�l��	 5S
� 5/(/ 
�8� �7=	�D /2 
���8�	 *=����	 �6� (	�S ����


��� 
J��
� 
���8�	 *=����	 �� ��S 
}���	 �	��6��	 N�4;

��������	 z�C���	 W� ��8;/.
� �	�����	:

���������	 �	������ !�8;.
�
J��� ��F.
�
��78� .��	���.

� �����	:
��� �A3 �� ����	��	 Q�� ��O; �).
������	/ ����	��	 ��� k(����� '?�%� W:�; ? �).

��"�E��	 �	"��	
  Written Material  

� W� 
��a�� .��J� 
������	 (	���	 ��;
 .�=�� �7� 52 ?S 
��	�(X	 �	��7��	 ,���;
 W3	�C��	 ���8�	 ,���; W� .(/�A�


���A�	 �	��7��	/

6^	���	Q (�����	 
�E�	
  Text and Reference Books

�
��78� �7�� k�"A�	 ���� 
�"J� ������� 0�+;
�(�J�	 ���; .�:l� '�+�R/ (	�J3	 �� �7��	�( ����  .
� #	�����	:

��=	( Q%� ���;
�
��78� .��	���
� '���83 
J��� ��F
� ����	 L�7�3	 ��� �7� 
3����?	/ �7��S .��DX	 ����

�q"���	 :
��7J�	/ .L	�+�	 W� 
����2 .��) ��	�; ��S ���A;
�B)��� 
��4� 5��; 52 ����
�.��") ���������� K�J�T?	 .��


�����	 
�%
  Workbook  

� �	�T�	 �� ����F/ �	L	�CX	 
������ !�8;
 ����	��	 G�%�8� 52 ���� W��	/ 
�������	
 �� '����F/ 
T/�:��	 Q=�8��� �7�`# �� 
����

�7;���%��	 �� 
���� (/(� 5�+���.
� �	�����	:

� G���	 �	���� ,J3 �7�
�
������	 ���;

� �����	:
�G���	 ��� ,J3 �7�

#$��Q��	
  Periodicals  

�
���%�	 ��������	 ���+; W� 
H�# .�=�� �7�
� �	�����	:

� G���	 �	���� ,J3 �7�
�G���	 QO� Q�) ,��/ �7&�T W� ��";

� �����	:
�G���	 ��� ,J3 �7�

#	����J,�	
  Handouts

� ����; 	6�/ 
:932 k�T .(�A� ��7�C�; ����; W� .��J�/ 
�=�D

�����	 ��������	  .

� 
��� W� ��8; �732 ��� 
J��l��	 *=����� ��C }�J�� 0�l�8;
 ���������� K�J�T?	

�
������	 (	���	 ���+; B)/ ����#	 �8A� 52 �����	 �� G%�
�#	�����	 :

�G���	 �	���� ,J3 �7�.
�1�#�	 *=����	 ��;/ Q��; 52 ����.
�.(�A� ������� ���; 52 ����.

�q"���	 :
�G���	 ��� ,J3 �7�.
��7�M�� ��F W� IM�; 52 ����.
� W� 
�����	/ .L	�+��� 5�������	 0�+� ���& ����� 
)��� 5��; 52 ����

��"3X	 �7�� GC��� B)/.

��/���	/]�8,��	
Delivery of Instruction
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Guideline for Managing the Physical 

Environment 
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��a�	 52 �� ��~;  .
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Guideline for Managing the Physical 

Environment 
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��a�	 52 �� ��~;
�
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������ ���$��	 �.�/�	 (�	�P #	�$��¤:
Guideline for Managing the Physical Environment 
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�����	 (	���	/ �	����	 I��C ��	�; �� ��~;
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�`8�	 �	���/- W	/��
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���:��	 (	���	 Q� �7C.
� L�� Q�) G�����	 �	��8� 0	�l��	 ��C
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������ ���$��	 �.�/�	 (�	�P #	�$��¤:
Guideline for Managing the Physical Environment 

� .���8�	 �� @�8��	 *�:l��	 /2 ������ �)
 '����&� w�{ 5�� 	{S.

�����3`� BJ�� �� �� Q� I��	.
� �� IM�; W��	 
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S1.3  各公社の現状 
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CHAPTER 1 CURRENT CONDITIONS OF 3 ACs 
 
1.1 Organization 

The organization charts of the GHAPWASCO, MCWW as of August 2014 are shown in Figure 1-1, 
1-2, and the SHAPWASCO as of February 2015 are shown in Figure 1-3.   

In GHAPWASCO, SOP and NRW section became independent from general department for 
technical support, and the both new departments have been established under operation & 
maintenance sector in order to disseminate the SOP and NRW technologies promptly.   

MCWW established a new department for SOP named “Following up SOP’s Department”.  C/P 
team was currently assigned as permanent staff, and develops SOP program for further expansion.  
The other hand, NRW team is organized under the general department.   

Number of staff members for the GHAPWASCO, MCWW Governorates is shown as Table 1-1.  

Table 1-1  Number of Staffs for GHAPWASCO, MCWW Governorates (as of August 2014) 
GHAPWASCO MCWW 

Engineering Staff 163 228 

Technical Staff 2,994 
4,961 

Other Staff 2,992 

Total 6,149 5,189 

Source: GHAPWASCO, MCWW 

 
SHAPWASCO established department for WDM under the Chairman supervision directly as 
shown in the organization on 17th August 2014, decree No (316) for the year 2014. 

Table 1-2  Number of Staffs for SHAPWASCO (as of February 2015) 
SHAPWASCO 

Engineering Staff 215 

Technical Staff 2,452 

Other Staff 3,076 

Total 5,743 

Source: SHAPWASCO 
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1.2 Served Population and Coverage 

At presents, SHAPWASCO, GHAPWASCO and MCWW cover almost whole the three 
Governorates.  The coverage ratio for water supply is, nearly, as high as 100% as shown in Table 
1-3 to Table 1-5.  Most citizens have accesses to the water supply service.  Their needs have 
been already shifted from service coverage expansion to quality of service. 

Table 1-3  Served Population and Coverage in each Governorate (SHAPWASCO) 

 
FY  

(2009/2010) 
FY  

(2010/2011) 
FY  

(2011/2012)
FY  

(2012/2013) 
FY  

(2013/2014)
Total Population of 
Governorate 

5,770,809 5,824,852 6,239,579 6,351,891 6,488,048 

Number of Customers 813,559 830,833 867,977 873,055 897,828 
    Domestic 773,969 793,020 822,890 827,734 846,708 
    Governmental 10,940 10,375 14,697 14,376 14,525 
    Investments 360 1,519 643 965 1,307 
    Commercial 26,843 25,220 28,408 29,043 27,944 
    Others 1,447 699 1,339 937 6,211 
Served Population 5,753,497 5,815,638 6,230,654 6,345,834 6,481,882 
Served Population per 
Connection 

7.09 7.01 7.19 7.28 7.23 

Non Served Population 17,312 9,214 8,925 6,057 6,166 
Average Percentage of 
Coverage 

99.7% 99.8% 99.9% 99.9% 99.9% 

Source : SHAPWASCO 
 

Table 1-4  Served Population and Coverage in each Governorate (GHAPWASCO) 

 
FY  

(2009/2010) 
FY  

(2010/2011) 
FY  

(2011/2012) 
FY  

(2012/2013) 
Total Population of 
Governorate 

4,310,946 4,389,243 4,468,283 4,556,759 

Number of Customers 787,195 805,944 834,641 853,633 
    Domestic 725,954 743,674 70,750 789,246 
    Governmental 9,300 9,384 9,469 9,527 
    Investments 3,921 4,739 5,820 6,800 
    Commercial 44,163 45,122 46,155 45,932 
    Others 3,857 3,025 2,420 2,128 
Served Population 4,268,946 4,334,543 4,388,283 4,497,521 
Served Population per 
Connection 

5.48 5.45 5.35 5.34 

Non Served Population 42,000 54,700 80,000 59,238 
Average Percentage of 
Coverage 

99.0% 98.8% 98.2% 98.7% 

Source : GHAPWASCO 

 
Table 1-5  Served Population and Coverage in each Governorate (MCWW) 

 
FY  

(2009/2010) 
FY  

(2010/2011) 
FY  

(2011/2012) 
FY  

(2012/2013) 
Total Population of 
Governorate 

3,648,116 3,507,988 3,640,190 3,728,485 

Number of Customers 675,844 699,877 740,403 760,648 
    Domestic 637,343 660,793 687,830 711,837 
    Governmental 7,694 7,946 7,272 11,088 
    Investments 390 653 704 793 
    Commercial 30,417 30,485 34,400 36,930 
    Others 0 0 10,197 0 
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FY  

(2009/2010) 
FY  

(2010/2011) 
FY  

(2011/2012) 
FY  

(2012/2013) 
Served Population - - 3,567,386 3,717,300 
Served Population per 
Connection 

5.40 5.01 4.92 4.90 

Non Served Population - - 72,804 11,185 
Average Percentage of 
Coverage 

- - 98.2% 99.7% 

Source : MCWW 
 
1.3 Financial Status 

1.3.1 General Information  

(1) Tariff System 

The Egyptian Government commenced step-wise increase of tariff in November 2012.  The 
current tariff system for water and sewerage is shown in Table 1-6.  Current tariff system is same 
for the 3 ACs.   

Table 1-6  Tariff System for Water and Sewerage 

Type of Usage 
Water 

Tariff by 
Pound 

Sewerage 
Tariff 

(Ratio of 
Water Tariff) 

Domestic 
 (from 0 to 10 meters3) 0.23 

40% 

Domestic 
 (from 0 to 20 meters3) 0.35 

Domestic 
 (from 0 to 30 meters3) 0.47 

Domestic 
 (from 0to 40 meters3) 0.49 

Domestic 
 (More than 40 meters3) 0.54 

One room 3.9 

40% Two room 4.6 
Three rooms 6.1 

More than three rooms 7.5 
Services (Youth club, Clinics, 

NOG, Syndicates, etc) 0.64 75% 

Governmental 0.84 75% 
Commercial 0.99 75% 

Industrial 2.34 75% 
Touristic(Hotels, restaurants, etc) 2.34 75% 

Others (Construction works, 
Farms, Petrol activity and 
stations, Golf club. etc) 

6.4 75% 

Source : SHAPWASCO, GHAPWASCO, and MCWW 

(2) Customers (Connections) 

Most customers have water meters.  According to the 3 ACs, the ratio of working water meters is 
around 90% in each governorate.  Table 1-7 to Table 1-9 shows installation situations of customer 
water meters.  Each water company has tried to increase the working water meters by new 
installation or replacement.   
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Table 1-7  Number and Conditions of Water Meters (SHAPWASCO) 
 FY 

2009/2010 
FY 

2010/2011 
FY 

2011/2012 
FY 

2012/2013 
FY 

2013/2014 
Total Number of 
Customers 813,559  830,833  867,977  873,055  897,828  

Number of Customers 
with Water Meters 808,702 99% 826,196 99% 860,129 99% 863,828 99% 884,485 98.5%

Number of Working 
Water Meters 702,946 86% 740,593 89% 778,361 90% 785,305 90% 811,776 92%

Number of Customers 
without Water Meters 
(Flat Rate Account) 

4,857 1% 4,637 1% 7,848 1% 9,500 1% 13,343 1%

Source : SHAPWASCO 

Table 1-8  Number and Conditions of Water Meters (GHAPWASCO) 
 FY 

2009/2010 
FY 

2010/2011 
FY 

2011/2012 
FY 

2012/2013 
Total Number of 
Customers 787,195  830,833  834,641 853,633  

Number of Customers 
with Water Meters 772,638 98% 826,196 99% 820,022 99% 838,021 98% 

Number of Working 
Water Meters 685,199 87% 740,593 89% 750,219 89% 687,657 81% 

Number of Customers 
without Water Meters 
(Flat Rate Account) 

14,557 2% 4,637 1% 14,637 1% 76,406 9%

Source : GHAPWASCO 

Table 1-9  Number and Conditions of Water Meters (MCWW) 
 FY 

2009/2010 
FY 

2010/2011 
FY 

2011/2012 
FY 

2012/2013 
Total Number of 
Customers 687,110  805,944  740,403  760,635  

Number of Customers 
with Water Meters 675,844 98% 791,354 98% 730,206 99% 749,986 99% 

Number of Working 
Water Meters 659,244 96% 719,183 89% 681,804 92% 693,547 91% 

Number of Customers 
without Water Meters 
(Flat Rate Account) 

11,266 2% 14,590 2% 10,197 1% 10,649 1% 

Source : MCWW 
 
1.3.2 Water Production and Water Sale of the Water Supply Activity 

The volumes of water production and sold water are estimated as shown in Table 1-10 to Table 
1-12.  Reflecting the growing population, both produced and sold volumes are increasing.  Share 
of domestic water is 75% - 87%.  SHAWASCO has a tendency to have high sales ratio for 
governmental uses.  GHAWASCO and MCWW have, however, higher ratios for commercial uses 
and for investment customer uses.  According to the mentioned information, non revenue water 
ratio is roughly calculated at 25% for SHAPWASCO, 20% for GHAPWASCO, and 30% for 
MCWW.  
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Table 1-10  Water Production and Water Sale (m3) (SHAPWASCO) 

 
FY  

(2009/2010) 
FY  

(2010/2011) 
FY  

(2011/2012) 
FY  

(2012/2013) 
FY  

(2013/2014) 

Total Produced Water 309,998,020 350,551,030 353,307,772 356,417,228 362,034,482 
Total Sold Water 232,709,986 263,021,146 265,119,265 267,313,919 304,734,051 
  Domestic 195,128,809 224,917,314 223,306,536 229,389,908 263,556,168 
  Governmental 32,245,947 31,233,680 36,625,886 32,169,013 3,520,815 
  Investments 1,314,833 1,879,180 1,334,453 1,115,120 1,215,802 
  Commercial 3,695,473 4,065,124 3,666,844 4,015,131 3,663,098 
  Others 324,924 925,848 185,546 624,747 1,093,168 

Source : SHAPWASCO 

Table 1-11  Water Production and Water Sale (m3) (GHAPWASCO) 

 
FY  

(2009/2010) 
FY  

(2010/2011) 
FY  

(2011/2012) 
FY  

(2012/2013) 

Total Produced Water 274,338,810 287,731,568 296,362,477 300,963,800 
Total Sold Water 222,332,806 235,100,704 242,359,418 247,152,254 
  Domestic 194,394,779 195,153,058 207,871,713 215,463,705 
  Governmental 10,914,129 12,966,339 11,851,211 12,771,091 
  Investments 2,703,113 3,868,495 3,712,370 3,287,538 
  Commercial 12,386,335 19,628,810 16,789,758 14,153,298 
  Others 1,934,450 3,484,002 2,134,342 1,476,622 

Source : GHAPWASCO 

Table 1-12  Water Production and Water Sale (m3) (MCWW) 

 
FY  

(2009/2010) 
FY  

(2010/2011) 
FY  

(2011/2012) 
FY  

(2012/2013) 

Total Produced Water 210,554,561 213,036,224 225,892,062 237,176,169 
Total Sold Water 147,169,155 154,876,580 163,810,460 173,844,805 
  Domestic 115,674,628 118,839,428 124,354,250 132,006,397 
  Governmental 5,746,258 9,281,721 9,633,846 11,630,294 
  Investments 14,013,583 10,765,798 3,330,800 3,534,830 
  Commercial 4,534,686 8,789,633 19,291,564 19,473,284 
  Others 7,200,000 7,200,000 7.200,000 7,200,000 
Source : MCWW 

 

1.3.3 Expenditures and Income 

The expenditure, generally, consists of labor cost, operation maintenance cost, taxes, loan interest, 
depreciation and others.  Incomes, generally, consists of amount of collected tariff, income from 
installation of water meter, subsidy from central government and saves from previous years, etc.  
After the revolution of 2011, prices of every goods and labor costs are increasing.  Moreover, the 
governmental subsidies are decreasing.  Accordingly, debts are accumulated in the 3 ACs.  Table 
1-13 to Table 1-15 show the comparison of total expenditure and income for the 3 ACs. 
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Table 1-13  Summary of Total Expenditures and Total Income (SHAPWASCO) 

 

FY 
2009/2010  

(LE) 

FY 
2010/2011 

 (LE) 

FY 
2011/2012 

 (LE) 

FY 
2012/2013  

(LE) 

FY 
2013/2014 

(LE) 

Total of Expenditures for 
Water Supply and 
Production Activity 
(O&M only) 

181,331,206 221,862,380 251,248,917 260,648,236 313,417,105

Total Income of Water 
Supply Activity  

157,257,705 198,744,221 178,887,815 218,564,193 174,703,316

Balance ▲ 24,073,501 ▲ 23,118,159 ▲ 72,361,102 ▲ 42,084,043 ▲ 138,713,789 

Source : SHAPWASCO 

 
Table 1-14  Summary of Total Expenditures and Total Income (GHAPWASCO) 

 

FY 
2009/2010  

(LE) 

FY 
2010/2011 

 (LE) 

FY 
2011/2012 

 (LE) 

FY 
2012/2013  

(LE) 

Total of Expenditures for 
Water Supply and 
Production Activity 

131,023,125 162,531,073 194,513,447 289,131,433 

Total Income of Water 
Supply Activity  

240,050,721 201,157,463 173,879,669 208,980,067 

Balance 109,027,596 38,626,390 ▲ 20,633,778 ▲ 80,151,336 

Source : GHAPWASCO 

 
Table 1-15  Summary of Total Expenditures and Total Income (MCWW) 

 

FY 
2009/2010  

(LE) 

FY 
2010/2011 

 (LE) 

FY 
2011/2012 

 (LE) 

FY 
2012/2013 

(LE) 

Total of Expenditures for 
Water Supply and 
Production Activity 

143,384,088 184,698,098 367,429,011 390,772,440 

Total Income of Water 
Supply Activity  

87,602,119 78,552,321 182,466,758 241,931,955 

Balance ▲ 55,781,969 ▲ 106,145,777 ▲ 184,962,253 ▲ 148,840,485 

Source : MCWW 
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Introduction 

In order to establish SOPs for the operation and maintenance of water supply facilities in Gharbia 

Governorate, GHPWASCO nominated C/P members for SOP activity. C/P members have conducted 

site surveys with JICA Expert Team from July 2010, and determine the model facilities for SOP 

application. Results of our activities are compiled as “Draft Action Plan for SOP activity”.  

C/P members of GHAPWASCO and JICA Expert Team for SOP activities are as follows;  

1) C/P Members of GHAPWASCO 

Mr. Ahmed Abdel Maabood  Engineer, Team Head (well monitoring) 

Mr. Samy Megahed Engineer 

Mr. Rizk El Feky Engineer 

Mr. Nagy Yousry Engineer 

Mr. Essam  Engineer 

Mr. Mahmoud Badr Engineer (electrical) 

Mr. Mekawy Chemist 

Mr. Hemat Chemist 

2) JICA Expert Team for SOP activity 

Mr. Tomohiro Shimizu  JICA Expert for Water Treatment System 

Mr. Ryoji Nagao JICA Expert for Mechanical Equipment 

Mr. Mohamed Ibrahim El-Sayed Ahamed JICA Expert for Electrical Equipment 

Mr. Nobuyuki Iijima JICA Expert for Well Monitoring 

Mr. Tomohiro Umeki JICA Expert for Water Quality 

Dr. Ahmed El-Baz Egyptian Expert for SOP 

Mr. Ahmed Ragab Hamed Interpreter 

Mr. Mohamed Abdel Kader Abouzekry Facilitator
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Chapter 1. Model Facility Selection 

1.1 Current Conditions 

1) Water Treatment Facilities 

In Gharbia Governorate, multiple water treatment facility exists as shown in Table 1-1. Due to the 

facility scale or poor function as water treatment system, compact units and direct filtration plants are 

not appropriate to the model facility because improvement effect will not be expected. For the above 

mentioned, each model facility shall be selected from SWTPs, IMRPs and production wells. 

Table 1-1 Numbers of Water Treatment Facilities 

No. Facility Numbers 

1 Surface Water Treatment Plant 8 facilities 

2 Iron and Manganese Removal Plant 46 facilities 

3 Direct Filtration Plant 4 facilities 

4 Compact Unit 28 facilities 

2) Production Well 

In Gharbia Governorate, well station exists as shown in Table 1-2. As shown in Table 1-2, there is 

total 195 well stations in Gharbia Governorate. As for target well station JICA expert and C/P select a 

model station from well stations without IMRF. 

Table 1-2 Numbers of Well Stations 

No. Facility Numbers 

1
Well station without Iron and Manganese 

Removal Plant 

143 facilities 

2
Well station with Iron and Manganese 

Removal Plant  

52 facilities 

1.2 Longlist Preparation 

1) Water Treatment Facilities 

In order to select model facilities, the Project team made longlist according to following criteria. 

! Comparatively big rehabilitation is not planned which may disturb SOP activity near the future. 

! Facility is not managed by a private company. 

! Treated water quantity is comparatively big as a model case. 

Longlist is arranged as follows tables; 
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Table 1-3 Longlist for SWTP 

No. Plant Markaz

1 Tanta El Gedeeda Tanta

2 Samanod El Morashaha Samanod
3 Zefta El Morashaha Zefta
4 El Mahalla El Kobra El Gedeeda El Mahalla El Kobra

5 Kafr El Zayat El Morashaha Kafr El Zayat

Table1-4 Longlist for IMRP 

No. Plant Markaz

1 Mahalet Marhoom Tanta
2 Manyal El Howaishat Tanta
3 Damanhour El Wahsh Zefta

4 Hamamaat Bassyoun Bassyon
5 Mansheyet El Yaakobeya Bassyon
6 Abiar Kafr El Zayat

7 El Naharia Kafr El Zayat
8 Kesta Kafr El Zayat
9 Delbeshan Kafr El Zayat

10 El Gaefareya El Santa
11 El Kersheya El Santa
12 Katour El Kadeema Kator

13 Berma Tanta
14 Shobraelola El Santa

2)  Production Well 

In order to select model facilities, Project team collected information and data, and compiles those 

information and data for all well stations in the Gharbia Governorate. Longlist is shown in following 

table.

Table1-5 Longlist for Production Well 

No. Plant Markaz 

1 El Karasana Tanta  

2 El Montaza Tanta 

3 Kafr El Arab Tanta 

4 Kafr El Hama Tanta 

5 Sberbay Tanta 

6 Knyset Dmshyet Tanta 

7 Showny Tanta 

8 Fisha Selim Tanta 

9 El Ragdyea Tanta 

10 Shbsher el Hesa Tanta 

11 Mahala Rouh Tanta 

12 El Ramlyia Tanta 

13 Defra Tanta 

14 Abou Dawoud Tanta 
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No. Plant Markaz 

15 Snadyed Tanta 

16 Kfr el Shiekh Tanta 

17 Ekhnawy el kadyima Tanta 

18 Kfr Sebtas Tanta 

19 Kfr Torna Tanta 

20 Berma Tanta 

21 Kfr el Manshhy Tanta 

22 Shakraf Tanta 

23 Khrsyet Tanta 

1.3 Basic Survey (Shortlist Preparation) 

1) Water Treatment Facilities 

In order to grasp the summary for the facility conditions, basic survey has been conducted to longlisted 

facilities according to following criteria. 

! Accessibility

Shorter access time can enhance on-site work and training. 

! Capacity 

Greater capacity will bring bigger impact as a result of improvement by SOP activity. 

! Typicality 

Higher typicality of system can facilitate the expansion of SOP activity in the future. 

! Condition 

Better condition of facilities can make SOP activity smoothly. 

! Availability of analytical instrument 

Wider availability of analytical instrument for water quality can enrich SOP activity. 

! Management activity 

It seems to be more useful as a model case to apply SOP activity to the facility in lower 

management activity. 

Shortlist is arranged as follows tables through the site survey; 

Table 1-6 Shortlist for SWTP 

No. Plant Overview 

1 Tanta El Gedeeda 

(a) capacity 

(b) establishment 

(c) access time 

(d) process 

51,840 m3/day (design) 

37,000 m3/day (in operation) 

Year 1987 

Year 1995 (expansion) 

5 min 

- Coagulation: baffled channel mixing 

flocculator 

- Sedimentation: rectangular clarifier 

- Filtration: backwash & air scouring 

- Chemical: aluminum sulfate, gaseous 

chlorine 

2 Zefta El Morashaha 
(a) capacity 34,000 m3/day (design) 

22,000 m3/day (in operation) 
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No. Plant Overview 

(b) establishment 

(c) access time 

(d) process 

Year 2000 

75 min 

- Coagulation: mechanical slow mixing 

flocculator 

- Sedimentation: circular clarifier 

- Filtration: backwash & air scouring 

- Chemical: aluminum sulfate, gaseous 

chlorine 

3
El Mahalla El Kobra 

El Gedeeda 

(a) capacity 

(b) establishment 

(c) access time 

(d) process 

34,560 m3/day (design, phase IV) 

33,500 m3/day (in operation, phase IV) 

Year 2009 (phase IV) 

40 min 

(phase IV) 

- Coagulation: baffled channel mixing 

flocculator 

- Sedimentation: rectangular clarifier 

- Filtration: backwash & surface wash 

- Chemical: aluminum sulfate, gaseous 

chlorine 

Table 1-7 Shortlist for IMRP 

No. Plant Overview 

1 Mahalet Marhoom 

(a) capacity 

(b) establishment 

(c) access time 

(d) process 

2,400 m3/day (design) 

1,500 m3/day (in operation) 

Year 1952 (well station) 

Year 1968 (Fe/Mn removal facilities) 

Year 2010 (renewal) 

20 min 

- Aeration: air blowing 

- Sedimentation: w/o sediment collector 

- Filtration: raw water backwash & air 

scouring 

- Chemical: potassium permanganate, 

calcium hypochlorite 

2 Manyal El Howaishat 

(a) capacity 

(b) establishment 

(c) access time 

(d) process 

2,500 m3/day (design) 

2,000 m3/day (in operation) 

Year 1952 (well station) 

Year 2010 (Fe/Mn removal facilities) 

30 min 

- Aeration: air blowing 

- Sedimentation: w/o sediment collector 

- Filtration: raw water backwash & air 

scouring 

- Chemical: potassium permanganate, 

calcium hypochlorite 

3 El Gaefareya 

(a) capacity 

(b) establishment 

(c) access time 

(d) process 

5,120 m3/day (design) 

4,500 m3/day (in operation) 

Year 1970 (well station) 

Year 2009 (Fe/Mn removal facilities) 

35 min 

- Aeration: air blowing 

- Sedimentation: w/o sediment collector 

- Filtration: raw water backwash & air 
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No. Plant Overview 

scouring 

- Chemical: potassium permanganate, 

calcium hypochlorite 

2) Production Well 

(1) Selection of Facility for SOP 

Based on the result of discussion with C/P, JICA expert team and C/P decided that well station for 

SOP should be selected in the Gharbia Markaz. Detailed information and data of well stations that are 

located in the Gharbia Markaz were collected and checked. After that, JICA expert and C/P discussed 

to select several candidate well stations then a shortlist shown in Table-1-8 was prepared. 

During the site survey of 18 well stations that are mentioned in the next section (2), general 

information of well station were checked and collected in order to understand general condition of 

well station in the Gharbia Governorate. 

In order to grasp the general for the facility conditions, basic survey has been conducted to longlisted 

facilities according to following criteria. 

! Accessibility

Shorter access time can enhance on-site work and training. 

! Typicality 

Higher typicality of system can facilitate the expansion of SOP activity in the future. 

! Condition 

Typical type of facility is thought to be better in order to consider the contents of SOP, 

because typical type of facility has good point and bad point in terms of operation and 

management well station. 

! Management activity 

It seems to be more useful as a model case to apply SOP activity to the facility in typical 

management activity. If well station has lower activity and intensity of SOP, it is thought that 

well station staff cannot understand the necessary contents and importance of SOP activity. 

Shortlist is arranged as follows tables through the site survey; 

Table 1-8 Shortlist for Well Station 

No. Plant Overview 

1 El Karasana 

(a) capacity 

(b) establishment 

(c) access time 

(d) Service Population  

(e) Area of station 

(f)Facility 

140litter/sec (design) 

Year 1965 

2 min 

Unknown 

650 

- 3 wells 

2 El Montaza 

(a) capacity 

(b) establishment 

(c) access time 

243litter/sec (design) 

Year 1962 

5 min 
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No. Plant Overview 

(d) Service Population  

(e) Area of station 

(f)Facility 

Unknown 

2,210 

- 3 wells 

- Berman system (no information ) 

3 Sberbay 

(a) capacity 

(b) establishment 

(c) access time 

(d) Service Population  

(e) Area of station 

(f)Facility 

140litter/sec (design) 

Year 1956 

15 min 

Unknown (Sberbay+ 5small villages) 

1,500 

- 3 wells 

4 Abou Dawoud 

(a) capacity 

(b) establishment 

(c) access time 

(d) Service Population  

(e) Area of station 

(f)Facility 

64litter/sec (design) 

Year 1954 

15 min 

Unknown (3 villages) 

928 

- 2 wells 

5 Kafr Sebtas 

(a) capacity 

(b) establishment 

(c) access time 

(d) Service Population  

(e) Area of station 

(f)Facility 

102litter/sec (design) 

Year 1956 

20 min 

12,278 

1,900 

- 3 wells 

(2) Selection of Facilities for installation of the Continuous Groundwater Level measurement 

Equipment 

In order to prepare a shortlist for the selection of well station to be installed groundwater level 

measurement equipment, following actions were conducted. 

1) Selection of well stations for measurement of the present groundwater level 

18 well stations were selected in order to grasp groundwater distribution condition and general 

information of well station in Gharbia. Then groundwater level measurement for selected well station 

was conducted. 

2) Preparation of Groundwater Distribution Contour Map 

Based on the result of the groundwater level measurement, groundwater distribution contour map was 

drawn.

3) Selection of areas for installation of the Continuous Groundwater Level Measurement 

Based on the groundwater distribution condition that is grasped by the contour map, 3 areas for 

installation the continuous groundwater level measurement were selected. 

1.4 Detail Survey (Model Facility Selection) 

1) Water Treatment Facilities 
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In order to select model facilities, detail survey has been conducted to shortlisted facilities in aspects 

of equipment/ facility conditions (Necessity of rehabilitation for the application of SOP activities) and 

improvement effect by SOP.  

Inspection summary is described as follows; 

(1) Surface Water Treatment Plant (SWTP) 

! General 

Kafr El Zayat El Morashaha SWTP added to candidates for GHPWASCO instead of Zefta El 

Morashaha SWTP due to the reason that Zefta El Morashaha was under rehabilitation for the 

application to TSM conducted by GTZ. 

! Equipment/ Facility Condition 

Equipment and facility condition of El Mahalla El Kobra El Gedeeda (Phase-IV) is high 

evaluated, and it is available to reduce rehabilitation cost and term.  

! Improvement effect by SOP activities 

Since El Mahalla El Kobra El Gedeeda (Phase-IV) adopts surface wash/ back wash system as 

filter cleaning method, it is difficult to transfer the SOP technology to the other facilities 

because air scouring/ back wash system is popular in Gharbia Governorate. On the other hand, 

Since Kafr El Zayat El Morashaha has extremely bad condition of facility/ equipment and 

maintenance activities are managed by private company, this facility should be canceled from 

model facility. 

! General Assessment 

Although equipment and facility condition of Tanta El Gedeeda is not high evaluated and need 

the rehabilitation, it is available to apply SOP activities for the improvement of filter condition 

due to the reason that mud ball exist in sand layer. 

(2) Iron and Manganese Removal Plant (IMRP) 

! Equipment/ Facility Condition 

Small rehabilitation is required in each facility. 

! Improvement effect by SOP activities 

In Manyal El Howaishat and El Gaefareya, groundwater is supplied directly to the network 

without disinfection because importance of iron and manganese removal process is not 

recognized. On the other hand in Mahalet Marhoom, necessity of iron and manganese removal 

process has been recognized, and treated water is supplied to the network. 

! General Assessment 

By the application of SOP activities to Mahalet Marhoom, it will be available to improve 

operation and maintenance condition from health aspect and to transfer the technology to the 

other facilities from this facility. 

The result of detail survey shows that following facilities should be selected as model facility 

Table 1-9 Model Facilities

No.
Water Treatment

System
Branch             

(Markaz)
Facility

1 SWTP Tanta El Gedeeda
2 IMRP Tanta Mahalet Marhoom
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2) Production Well 

(1) Selection of Model Facility for SOP  

! Improvement effect by SOP activities 

According to the result of well station survey, there is no guideline and instruction for 

operation and maintenance of well station by GHAPWASCO. And all well stations do not 

know actual extraction water volume from each well and supply water volume to the network. 

From these points, it is thought that there are many points to be improved through/by the SOP 

activities. 

And not only for the SOP activity of selected well station, a creation of well inventory by a 

well monitoring system (this means that to obtain actual information of well stations 

periodically) regarding all well stations in the GHAPWASCO operation area will be useful on 

management of well stations.

! General Assessment 

Sberbay well station has adequate facilities to establish SOP for well station. Therefore, it is 

thought to be useful to establish the SOP for well station and established SOP will be able to 

apply many of other typical well stations. 

! Equipment/ Facility Condition 

Sberbay well station has typical facility that well station need to be equipped. However, it is 

necessary to add two (2) flow meters to measure the supply water volume to the network and 

one (1) flow meter to measure extraction volume from a horizontal well. 

In order to select model facilities, detail survey has been conducted to shortlisted facilities in aspects 

of equipment/ facility conditions (Composition of facility for the application of SOP activities) and 

improvement effect by SOP.  

Table 1-10 Model Facility

No.
Branch             

(Markaz)
Facility

1 Tanta  Sberbay 

(2) Selection of Facilities for Installation of the Continuous Groundwater Level measurement 

Equipment 

Well station survey was carried out in the selected three (3) areas. And one (1) well station from each 

area was selected. Table-1-11 shows the selected well station for installation of equipment. 

Table-1-11 Well Station List for Installation of Groundwater Level Measurement Equipment 

No.
Branch             

(Markaz)
Facility

1 Basyoun Yakoubya 

2 Tanta Kfrsyer 

3 Al Mahalah Maakhaz 
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Chapter 2. Actions to be taken for SOP Activities

During the SOP activity of the Project, following actions shall be taken. 

Table 2-1  Actions to be Taken in SOP Activities 

Action Title Contents Remarks 

1 Survey the current conditions 

of water supply facilities in 

Gharbia Governorate 

! Survey of existing conditions for 

SWTP, IMRP and well facilities. 

! Collection of basic data for the 

SWTP and IMRF and Well station 

regarding operation and laboratory. 

! Selection of 3 well stations for 

installation of  the continuous 

groundwater level measurement 

equipment 

2 Select 3 model facilities in 

Gharbia Governorate 

! Longlist preparation. 

! Discussion on the selection 

criteria.

! Conducting basic survey and 

shortlist preparation. 

! Conducting detail survey. 

3 Organize SOP teams in 

Gharbia Governorates 

! Selection of fulltime SOP members 

in GHAPWASCO. 

! Selection of SOP members in 

model facilities. 

4 Conduct training for 

developing and applying 

SOPs at the facilities of 

Sharkiya Governorate 

! Assessment of the effectiveness of 

SOPs in Sharkiya Governorate. 

! Extraction of the problematic 

point. 

5 Revise SOPs of Sharkiya 

Governorate, if necessary 

! Revision of SOPs of Sharkiya 

Governorate. 

6 Develop SOPs for model 

facilities in Gharbia 

Governorates based on SOPs 

for SHAPWASCO 

! Examination for the model facility 

condition. 

! Examination of water quality 

management. 

! Preparation of unified forms of 

O&M records and reports. 

! Preparation of draft SOPs for 

O&M with site training. 

! Preparation of draft SOPs for water 

quality management. 

! Examination of  groundwater level 

measurement result 
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Action Title Contents Remarks 

7 Conduct On-the-Job 

Training for GHAPWASCO 

to apply SOPs in operation 

and maintenance 

! Preparation of basic system 

drawings (P&ID, Single line 

diagram). 

! Trial operation with the use of 

draft SOPs. 

! Procurement of new 

water flow meters 

and installation 

8 Monitor the progress of SOP 

activities 

! Monitoring of activity condition on 

On-the-Job Training. 

9 Draft the policy/plan for 

disseminating SOP to the 

other Markazes 

! Compiling of long-term SOP 

activity target. 

! Preparing the draft policy/plan of 

SOP activity for whole Gharbia 

governorate. 

Activities related to SOP activity 

1 Holding SOP workshops and 

seminars for transferring of 

experience from 

SHAPWASCO to 

GHAPWASCO and for  

presenting the activity results 

by GHAPWASCO 

! Holding internal workshops.  

! Holding internal seminars. 
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Chapter 3. Flow of Actions for SOP Activities 

Figure 3-1  Flow of Actions for SOP Activity

Action 1

Survey the current conditions 

of water supply facilities in 

Gharbia Governorates

Action 2

Select 3 model facilities in 

Gharbia Governorates

For criteria, refer 

to Chapter 1
Action 3

Organize SOP teams in 

Gharbia Governorates

1) SOP  members in   

GHAPWASCO

Action 6

Develop SOPs for model 

facilities in Gharbia 

Governorates based on SOPs 

for SHAPWASCO

Organize SOP teams in 

Gharbia Governorates

2) SOP  members in model 

facilities

Action 7

Conduct On-the-Job Training 

for GHAPWASCO to apply 

SOPs in operation and 

maintenance

Action 8

Monitor the progress of SOP 

activities

Action 9

Draft the policy/plan for 

disseminating SOP to the other 

Marakazes

Action 4

Conduct training for 

developing and applying SOPs 

at the facilities of Sharkiya 

Governorate

Action 5

Revise SOPs of Sharkiya 

Governorate, if necessary

Review SOPs and revise it, 

if necessary.

Review SOP activity conditions 

and revise action plan and/or OJT 

training methods.
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Chapter 4. Description of Each Action

Actions listed in Table 2-1 are described in details as follows: 

Action-1 Survey the current conditions of water supply facilities in Gharbia Governorate 

The JICA expert team and C/P team jointly conduct an actual condition survey of water supply 

facilities in Gharbia Governorate. In this survey, following view point shall be confirmed  

! Conditions of operation and maintenance 

! Assignment of staffs 

! Existence of equipment drawings and manuals 

! Water quality management 

! Problems and future extension plan  in facilities and etc.  

Action-2 Select 3 model facilities in Gharbia Governorate 

The Project team selects three (3) model facilities in Gharbia Governorate. The selected facilities will 

be targeted for SOP preparation in the Project. Model facilities will be selected from major water 

treatment plants, iron/manganese removal facilities and production wells. 

Action-3 Organize SOP teams 

GHAPWASCO organize a) a supervising unit of SOP activities at headquarters, and b) SOP teams in 

each model facility.  

When organizing the SOP teams, it is necessary to aim for team formation that contributes to the 

establishment of mutual cooperation between personnel involved in electrical, mechanical and water 

quality matters. 

Action-4 Conduct training for developing and applying SOPs at the facilities of Sharkiya 

Governorate

Staff members from GHAPWASCO are invited to the SOP model facilities of SHAPWASCO, and the 

JICA expert and SHAPWASCO will introduce the experience and improvement contents of 

SHAPWASCO.  

Action-5 Revise SOPs of Sharkiya Governorate, if necessary 

SHAPWASCO assess and review the existing SOP documents and SOP activities through the transfer 

of their experience to GHAPWASCO, and it shall be upgraded as needed via this assessment and 

review process. 
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Action-6 Develop SOPs for model facilities in Gharbia Governorate based on SOPs for 

SHAPWASCO 

The Project team prepares appropriate SOPs for model facilities of GHAPWASCO while referring to 

the SOP of SHAPWASCO. It is forecast that there will be both cases of partial correction and newly 

preparation.

The Project team shall prepare SOP documents in both English and Arabic languages. 

Action-7 Conduct On-the-Job Training for GHAPWASCO to apply SOPs in operation and 

maintenance

The Project team conducts operation and maintenance of the model facilities with the use of prepared 

SOP. Trainers from SHAPWASCO is invited at appropriate intervals in order to pass on practical 

experience and important points to be considered. In addition to the sharing of experience and 

achievements, a workshop will be planned in order to deepen understanding of ‘design points in 

treatment facilities and relationship with operation and maintenance work’. 

Action-8 Monitor the progress of SOP activities 

The Project team monitors operation and maintenance conditions in the model facilities and verify the 

effect of SOP activities.  

Action-9 Draft the policy/plan for disseminating SOP to the other Markazes 

The JICA expert team and C/P team jointly draft plans for applying successful improvements to 

facilities other than the model facilities and conveying them to the staffs of such facilities via OJT. 

Even the experience of partial improvements can help lay the foundation for reforming the thinking of 

employees. 
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Chapter 5. Implementation Schedule of SOP Activities 

Proposed implementation schedule of SOP activity is described as follows. 
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Abbreviations

MCWW   Minufia Potable Water and Sanitation Company 

JICA  Japan International Cooperation Agency 

SOP  Standard Operations procedure 

C/P  Counterpart 

SWTP  Surface Water Treatment Plant 

IMRP  Iron and Manganese Removal Plant 

OJT  On the Job Training 
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Introduction 

In order to establish SOPs for the operation and maintenance of water supply facilities in Minufia 

Governorate, MCWW nominated C/P members for SOP activity. C/P members have conducted site 

surveys with JICA Expert Team from July 2010, and determine the model facilities for SOP 

application. Results of our activities are compiled as “Draft Action Plan for SOP activity”.  

C/P members of MCWW and JICA Expert Team for SOP activities are as follows;  

1) C/P Members of MCWW 

Mr. Ayman Bassyouni  Engineer, Team Head 

Mr. Mohamed Fathy Engineer 

Mr. Mohamed Fawzy Engineer 

Mr. Khaled Kazamel Engineer (electrical) 

Mr. Saeed Abdelfattah Engineer (well monitoring) 

Mr. Eman Zahran Chemist 

2) JICA Expert Team for SOP activity 

Mr. Tomohiro Shimizu  JICA Expert for Water Treatment System 

Mr. Ryoji Nagao JICA Expert for Mechanical Equipment 

Mr. Mohamed Ibrahim El-Sayed Ahamed JICA Expert for Electrical Equipment 

Mr. Nobuyuki Iijima JICA Expert for Well Monitoring 

Mr. Tomohiro Umeki JICA Expert for Water Quality 

Dr. Ahmed El-Baz Egyptian Expert for SOP 

Mr. Ahmed Ragab Hamed Interpreter 

Mr. Mr. Mohamed Abdel Kader Facilitator
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Chapter 1. Model Facility Selection 

1.1 Current Conditions 

1) Water Treatment Facilities 

In Minufia Governorate, multiple water treatment facility exists as shown in Table 1-1. Due to the 

facility scale or poor function as water treatment system, compact units and direct filtration plants are 

not appropriate to the model facility because improvement effect will not be expected. For the above 

mentioned, each model facility shall be selected from SWTPs, IMRPs and production wells. 

Table 1-1 Numbers of Water Treatment Facilities 

No. Facility Numbers 

1 Surface Water Treatment Plant 5 facilities 

2 Iron and Manganese Removal Plant 76 facilities 

3 Direct Filtration Plant 21 facilities 

4 Compact Unit 19 facilities 

2) Production Well 

In Minufia Governorate, well station exists as shown in Table 1-2. As shown in Table 1-2, there is 

total 236 well stations in Minufia Governorate. As for target well station JICA expert and C/P select a 

model station from well stations without IMRF. 

Table 1-2 Numbers of Well Stations 

No. Facility Numbers 

1
Well station without Iron and Manganese 

Removal Plant 

130 facilities 

2
Well station with Iron and Manganese 

Removal Plant (plant is under construction) 

30 facilities 

3
Well station with Iron and Manganese 

Removal Plant (Berman system) 

76 facilities 

1.2 Longlist Preparation 

1) Water Treatment Facilities 

In order to select model facilities, the Project team made longlist according to following criteria. 

! Comparatively big rehabilitation is not planned which may disturb SOP activity near the future. 

! Facility is not managed by a private company. 

! Treated water quantity is comparatively big as a model case. 

Longlist is arranged as follows tables; 
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Table 1-3 Longlist for SWTP 

No. Plant Markaz

1 Shebeen El Kom El Gedeeda Shebeen El Kom 

2 Mahatet Menouf El Morashaha Menouf 

3 Mahatet Behwash El Gedeeda Menouf 

4 Mahatet Ashmoon El Morashaha Ashmoon 

5 Mahatet El Sadat El Satheya El Sadat 

Table1-4 Longlist for IMRP 

No. Plant Markaz 

1 El kom El Akhdar Shebeen El kom 

2 El Batanoon Shebeen El Kom 

3 Zowair Shebeen El Kom 

4 Shemiates El Shohada 

5 Ashma El Shohada 

6 Zawyet El Naaora El Shohada 

7 Ashleem Quesna 

8 Meet Serag Quesna 

9 Taha Shobra Quesna 

10 Menawhala El Bagoor 

11 El Bagoor El Ertwazy 2 El Bagoor 

12 Sobk El Dahak El Ertwazy El Bagoor 

13 Kolta El Kobra El Bagoor 

14 Samaleeg Tala 

15 Kafr El Arab Tala 

16 Meet Abo El Koom Tala 

17 El Rawda Berket El Sab'a 

18 El Khazan El Aaly Berket El Sab'a 

19 Gezy Menouf 

20 El Hamool Menouf 

21 Tahway Ashmoon 

22 Megreya Ashmoon 

23 Grees Ashmoon 

24 Ashmoon El Raeeseya Ashmoon 

25 Mahatet Sers El Layan El Gedeeda Menouf 

2)  Production Well 

In order to select model facilities, Project team collected information and data, and compiles those 

information and data for all well stations in the Minufia Governorate. Longlist is shown in following 

table.
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Table1-5 Longlist for Production Well 

No. Plant Markaz 

1 Mostashfa Shebeen El kom 

2 Gaamaa Shebeen El Kom 

3 Souk Shebeen El Kom 

4 Estad Shebeen El Kom

5 Central Shebeen El Kom

6 Nakaly Shebeen El Kom

7 Abo Bakar Shebeen El Kom

8 Main a Shebeen El Kom

9 Nakaly Shebeen El Kom

10 Myt Mousa Shebeen 

11 Shubra bas Shebeen 

12 El batanoun Shebeen 

13 Estebary Shebeen 

14 Tendeby Shebeen 

15 Myt khakan Shebeen 

16 Kom Akhdar Shebeen 

17 Zwyer Shebeen 

18 Mlyg Shebeen 

19 Myt Afia Shebeen 

20 Shenwan Shebeen 

21 Myt khalaf Shebeen 

22 Old May Shebeen 

23 New May Shebeen 

24 Dekma Shebeen 

25 Mnshyt Shana Shebeen 

26 El Sokarya Shebeen 

27 El Raheb Shebeen 

28 Kfr el Batanoun Shebeen 

29 Bakhaty Shebeen 

30 Monshayet Essam Shebeen 

31 Kfr Tendeby Shebeen 

1.3 Basic Survey (Shortlist Preparation) 

1)  Water Treatment Facilities 

In order to grasp the summary for the facility conditions, basic survey has been conducted to longlisted 

facilities according to following criteria. 

! Accessibility

Shorter access time can enhance on-site work and training. 

! Capacity 

Greater capacity will bring bigger impact as a result of improvement by SOP activity. 

! Typicality 

Higher typicality of system can facilitate the expansion of SOP activity in the future. 
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! Condition 

Better condition of facilities can make SOP activity smoothly. 

! Availability of analytical instrument 

Wider availability of analytical instrument for water quality can enrich SOP activity. 

! Management activity 

It seems to be more useful as a model case to apply SOP activity to the facility in lower 

management activity. 

Shortlist is arranged as follows tables through the site survey; 

Table 1-6 Shortlist for SWTP 

No. Plant Overview 

1 Shebeen El Kom El Gedeeda 

(a) capacity 

(b) establishment 

(c) access time 

(d) process 

68,840 m3/day (design) 

35,680 m3/day (in operation) 

Year 2006 

5 to 10 min 

- Coagulation 

- Sedimentation: circular clarifier 

- Filtration: backwash & air scouring 

- Chemical: aluminum sulfate, gaseous 

chlorine 

2
Mahatet Menouf El 

Morashaha 

(a) capacity 

(b) establishment 

(c) access time 

(d) process 

51,000 m3/day (design) 

45,000 m3/day (in operation) 

Year 2001 

30 min 

- Coagulation: mechanical slow mixing 

flocculator 

- Sedimentation: rectangular clarifier 

- Filtration: backwash & air scouring 

- Chemical: aluminum sulfate, gaseous 

chlorine 

3 Mahatet El Sadat El Satheya

(a) capacity 

(b) establishment 

(c) access time 

(d) process 

102,000 m3/day (design) 

50,860 m3/day (in operation) 

Year 2009 

80 min 

- Coagulation: mechanical slow mixing 

flocculator 

- Sedimentation: circular clarifier 

- Filtration: backwash & air scouring 

- Chemical: aluminum sulfate, gaseous 

chlorine 

Table 1-7 Shortlist for IMRP 

No. Plant Overview 

1 Shemiates 

(a) capacity 

(b) establishment 

(c) access time 

(d) process 

6,000 m3/day (design) 

5,300 m3/day (in operation) 

Year 1990 (well station) 

Year 2003 (Fe/Mn removal facilities) 

30 to 40 min 

“BURMAN” system 

- Aeration: air blowing 

- Sedimentation: w/o sediment collector 
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No. Plant Overview 

- Underground infiltration 

- Chemical: gaseous chlorine 

2 Kafr El Arab 

(a) capacity 

(b) establishment 

(c) access time 

(d) process 

8,500 m3/day (design) 

1,500 m3/day (in operation) 

Year 1956 (well station) 

Year 2004 (Fe/Mn removal facilities) 

35 min 

“BURMAN” system 

- Aeration: air blowing 

- Sedimentation: w/o sediment collector

- Underground infiltration 

- Chemical: gaseous chlorine 

3 Gezy 

(a) capacity 

(b) establishment 

(c) access time 

(d) process 

2,160 m3/day (design) 

1,800 m3/day (in operation) 

Year 2009 

40 min 

“Traditional” system 

- Aeration: air blowing 

- Sedimentation: reactor with slow 

mixer, sediment collector 

- Filtration: backwash & air scouring 

- Chemical: potassium permanganate, 

gaseous chlorine 

2) Production Well 

(1) Selection of Facility for SOP 

Based on the result of discussion with C/P, JICA expert team and C/P decided that well station for 

SOP should be selected in the Shebeen Markaz. Detailed information and data of well stations that are 

located in the Shebeen Markaz were collected and checked. After that, JICA expert and C/P discussed 

to select several candidate well stations then a shortlist shown in Table-1-8 was prepared. 

During the site survey of 18 well stations that are mentioned in the next section (2), general 

information of well station were checked and collected in order to understand general condition of 

well station in the Minufia Governorate. 

In order to grasp the general for the facility conditions, basic survey has been conducted to longlisted 

facilities according to following criteria. 

! Accessibility

Shorter access time can enhance on-site work and training. 

! Typicality 

Higher typicality of system can facilitate the expansion of SOP activity in the future. 

! Condition 

Typical type of facility is thought to be better in order to consider the contents of SOP, 

because typical type of facility has good point and bad point in terms of operation and 
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management well station. 

! Management activity 

It seems to be more useful as a model case to apply SOP activity to the facility in typical 

management activity. If well station has lower activity and intensity of SOP, it is thought that 

well station staff cannot understand the necessary contents and importance of SOP activity. 

Shortlist is arranged as follows tables through the site survey; 

Table 1-8 Shortlist for Well Station 

No. Plant Overview 

1 Shubra bas 

(a) capacity 

(b) establishment 

(c) access time 

(d) Service Population  

(e) Area of station 

(f)Facility 

7,820 m3/day (design) 

1,455 m3/day (in operation) 

Year 1948 

25 min 

14,025 

914 

- 3 wells 

2 Kom  Akhdar 

(a) capacity 

(b) establishment 

(c) access time 

(d) Service Population  

(e) Area of station 

(f)Facility 

6,000 m3/day (design) 

2,430 m3/day (in operation) 

Year 1948 

20 min 

10,517 

1,813 

- 3 wells 

- Berman system (no information ) 

3 Dekma 

(a) capacity 

(b) establishment 

(c) access time 

(d) Service Population  

(e) Area of station 

(f)Facility 

3,500 m3/day (design) 

850 m3/day (in operation) 

Year 2004 

30 min 

6,467 

1,205 

- 2 wells 

4 Kfr el Batunoun 

(a) capacity 

(b) establishment 

(c) access time 

(d) Service Population  

(e) Area of station 

(f)Facility 

6,500 m3/day (design) 

3,500 m3/day (in operation) 

Year 1948 

25 min 

6,725 

2,056 

- 3 wells 

(2) Selection of Facilities for installation of the Continuous Groundwater Level measurement 

Equipment 

In order to prepare a shortlist for the selection of well station to be installed groundwater level 

measurement equipment, following actions were conducted. 

1) Selection of well stations for measurement of the present groundwater level 

18 well stations were selected in order to grasp groundwater distribution condition and general 

information of well station in Minufia. Then groundwater level measurement for selected well station 
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was conducted. 

2) Preparation of Groundwater Distribution Contour Map 

Based on the result of the groundwater level measurement, groundwater distribution contour map was 

drawn.

3) Selection of areas for installation of the Continuous Groundwater Level Measurement 

Based on the groundwater distribution condition that is grasped by the contour map, 3 areas for 

installation the continuous groundwater level measurement were selected. 

1.4 Detail Survey (Model Facility Selection) 

1) Water Treatment Facilities 

In order to select model facilities, detail survey has been conducted to shortlisted facilities in aspects 

of equipment/ facility conditions (Necessity of rehabilitation for the application of SOP activities) and 

improvement effect by SOP.  

Inspection summary is described as follows; 

(1) Surface Water Treatment Plant (SWTP) 

! Equipment/ Facility Condition 

Equipment and facility condition of Shebeen El Kom El Gedeeda is high evaluated, and it is 

available to reduce rehabilitation cost and term. On the other hand, it is difficult to apply SOP 

activities to Mahatet Menouf El Morashaha due to the bad condition of facility/ equipment 

condition from safety aspect. 

! Improvement effect by SOP activities 

Operation and management system of Shebeen El Kom El Gedeeda is almost established as 

central facility in MCWW, and Staff members understand water treatment process and operate 

the system by their discretion. Therefore SOP activities shall apply to other facilities which 

want to improve current operation and maintenance condition.  

! General Assessment 

Although equipment and facility condition of Mahatet El Sadat El Satheya is not high 

evaluated and need the rehabilitation, it is available to apply SOP activities for the 

improvement of filter condition because this facility is trying to improve the mud ball in a 

filter.

(2) Iron and Manganese Removal Plant (IMRP) 

! Improvement effect by SOP activities 

Both Shemiates and Kafr El Arab adopt BURMAN system. Improvement effect of SOP 

activities is comparatively low due to the reason that the iron and manganese removal process 

will be changed from BURMAN system to Traditional system with the use of Aerator and 

Sand Filter near the future by the major trouble, such as inhibition of water injection due to the 
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attachment of oxidized substances to the well screen. 

! General Assessment 

Gezy is exclusive facility which adopts traditional system of iron and manganese removal 

process. This facility is operated and maintained by MCWW from 1 Oct 2011. 

The result of detail survey shows that following facilities should be selected as model facility. 

Table 1-9 Model Facilities

No.
Water Treatment 

System
Branch             

(Markaz)
Facility

1 SWTP El Sadat Mahatet El Sadat El Satheya 

2 IMRP Menouf Gezy 

2) Production Well 

(1) Selection of Model Facility for SOP  

! Improvement effect by SOP activities 

According to the result of well station survey, there is no guideline and instruction for 

operation and maintenance of well station by MCWW. And all well stations do not know 

actual extraction water volume from each well and supply water volume to the network. From 

these points, it is thought that there are many points to be improved through/by the SOP 

activities. 

And not only for the SOP activity of the selected well station, a creation of well inventory by a 

well monitoring system (this means that to obtain actual information of well stations 

periodically) regarding all well stations in the MCWW operation area will be useful on 

management of well stations.

! General Assessment 

Dekma well station has adequate facilities to establish SOP for well station. Therefore, it is 

thought to be useful to establish the SOP for well station and established SOP will be able to 

apply many of other typical well stations. 

! Equipment/ Facility Condition 

Dekma well station has typical facility that well station need to be equipped. However, it is 

necessary to add one (1) flow meter to measure the extraction water volume from well in the 

pump house.  

In order to select model facilities, detail survey has been conducted to shortlisted facilities in aspects 

of equipment/ facility conditions (Composition of facility for the application of SOP activities) and 

improvement effect by SOP.  

Table 1-10 Model Facility

No.
Branch             

(Markaz)
Facility

1 Shebeen  Dekma 
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(2) Selection of Facilities for Installation of the Continuous Groundwater Level measurement 

Equipment 

Well station survey was carried out in the selected three (3) areas. And one (1) well station from each 

area was selected. Table-1-11 shows the selected well station for installation of equipment. 

Table-1-11 Well Station List for Installation of Groundwater Level Measurement Equipment 

No.
Branch             

(Markaz)
Facility

1 Quesna Bgrym 

2 Shebeen el Kom Zawyt el Nawor 

3 Ashmon Kfr el Hema 
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Chapter 2. Actions to be taken for SOP Activities 

During the SOP activity of the Project, following actions shall be taken. 

Table 2-1  Actions to be Taken in SOP Activities 

Action Title Contents Remarks 

1 Survey the current conditions 

of water supply facilities in 

Minufia Governorate 

! Survey of existing conditions for 

SWTP, IMRP and well facilities. 

! Collection of basic data for the 

SWTP, IMRF and well station 

regarding operation and laboratory. 

2 Select 3 model facilities in 

Minufia Governorate 

! Longlist preparation. 

! Discussion on the selection 

criteria.

! Conducting basic survey and 

shortlist preparation. 

! Conducting detail survey. 

! Selection of 3 well stations for 

installation of  the continuous 

groundwater level measurement 

equipment 

3 Organize SOP teams in 

Minufia Governorate 

! Selection of fulltime SOP members 

in MCWW. 

! Selection of SOP members in 

model facilities. 

4 Conduct training for 

developing and applying 

SOPs at the facilities of 

Sharkiya Governorate 

! Assessment of the effectiveness of 

SOPs in Sharkiya Governorate. 

! Extraction of the problematic 

point. 

5 Revise SOPs of Sharkiya 

Governorate, if necessary 

! Revision of SOPs of Sharkiya 

Governorate. 

6 Develop SOPs for model 

facilities in Minufia 

Governorates based on SOPs 

for SHAPWASCO 

! Examination for the model facility 

condition. 

! Examination of water quality 

management. 

! Preparation of unified forms of 

O&M records and reports. 

! Preparation of draft SOPs for 

O&M with site training. 

! Preparation of draft SOPs for water 

quality management. 

! Examination of  groundwater level 

measurement result 
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Action Title Contents Remarks 

7 Conduct On-the-Job 

Training for MCWW to 

apply SOPs in operation and 

maintenance 

! Preparation of basic system 

drawings (P&ID, Single line 

diagram). 

! Trial operation with the use of 

draft SOPs. 

! Procurement of new 

water flow meters 

and installation 

8 Monitor the progress of SOP 

activities 

! Monitoring of activity condition on 

On-the-Job Training. 

9 Draft the policy/plan for 

disseminating SOP to the 

other Marakazes 

! Compiling of long-term SOP 

activity target. 

! Preparing the draft policy/plan of 

SOP activity for whole Garbia 

governorate. 

Activities related to SOP activity 

1 Holding SOP workshops and 

seminars for transferring of 

experience from 

SHAPWASCO to MCWW 

and for presenting the activity 

results by MCWW 

! Holding internal workshops.  

! Holding internal seminars. 
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Chapter 3. Flow of Actions for SOP Activities 

Figure 3-1  Flow of Actions for SOP Activity

Action 1

Survey the current conditions 

of water supply facilities in 

Minufia Governorates

Action 2

Select 3 model facilities in 

Minufia Governorates

For criteria, refer 

to Chapter 1
Action 3

Organize SOP teams in 

Minufia Governorates

1) SOP  members in   

MCWW

Action 6

Develop SOPs for model 

facilities in Minufia 

Governorates based on SOPs 

for SHAPWASCO

Organize SOP teams in 

Minufia Governorates

2) SOP  members in model 

facilities

Action 7

Conduct On-the-Job Training 

for MCWW to apply SOPs in 

operation and maintenance

Action 8

Monitor the progress of SOP 

activities

Action 9

Draft the policy/plan for 

disseminating SOP to the other 

Marakazes

Action 4

Conduct training for 

developing and applying SOPs 

at the facilities of Sharkiya 

Governorate

Action 5

Revise SOPs of Sharkiya 

Governorate, if necessary

Review SOPs and revise it, 

if necessary.

Review SOP activity conditions 

and revise action plan and/or OJT 

training methods.
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Chapter 4. Description of Each Action

Actions listed in Table 2-1 are described in details as follows: 

Action-1 Survey the current conditions of water supply facilities in Minufia Governorate 

The JICA expert team and C/P team jointly conduct an actual condition survey of water supply 

facilities in Minufia Governorate. In this survey, following view point shall be confirmed  

! Conditions of operation and maintenance 

! Assignment of staffs 

! Existence of equipment drawings and manuals 

! Water quality management 

! Problems and future extension plan  in facilities and etc.  

Action-2 Select 3 model facilities in Minufia Governorate 

The Project team selects three (3) model facilities in Minufia Governorate. The selected facilities will 

be targeted for SOP preparation in the Project. Model facilities will be selected from major water 

treatment plants, iron/manganese removal facilities, wells. 

Action-3 Organize SOP teams 

MCWW organize a) a supervising unit of SOP activities at headquarters, and b) SOP teams in each 

model facility.  

When organizing the SOP teams, it is necessary to aim for team formation that contributes to the 

establishment of mutual cooperation between personnel involved in electrical, mechanical and water 

quality matters. 

Action-4 Conduct training for developing and applying SOPs at the facilities of Sharkiya 

Governorate

Staff members from MCWW are invited to the SOP model facilities of SHAPWASCO, and the JICA 

expert and SHAPWASCO will introduce the experience and improvement contents of SHAPWASCO.  

Action-5 Revise SOPs of Sharkiya Governorate, if necessary 

SHAPWASCO assess and review the existing SOP documents and SOP activities through the transfer 

of their experience to MCWW, and it shall be upgraded as needed via this assessment and review 

process. 
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Action-6 Develop SOPs for model facilities in Minufia Governorates based on SOPs for 

SHAPWASCO 

The Project team prepares appropriate SOPs for model facilities of MCWW while referring to the SOP 

of SHAPWASCO. It is forecast that there will be both cases of partial correction and newly 

preparation.

The Project team shall prepare SOP documents in both English and Arabic languages. 

Action-7 Conduct On-the-Job Training for MCWW to apply SOPs in operation and 

maintenance

The Project team conducts operation and maintenance of the model facilities with the use of prepared 

SOP. Trainers from SHAPWASCO is invited at appropriate intervals in order to pass on practical 

experience and important points to be considered. In addition to the sharing of experience and 

achievements, a workshop will be planned in order to deepen understanding of ‘design points in 

treatment facilities and relationship with operation and maintenance work’. 

Action-8 Monitor the progress of SOP activities 

The Project team monitors operation and maintenance conditions in the model facilities and verify the 

effect of SOP activities.  

Action-9 Draft the policy/plan for disseminating SOP to the other Marakazes 

The JICA expert team and C/P team jointly draft plans for applying successful improvements to 

facilities other than the model facilities and conveying them to the staffs of such facilities via OJT. 

Even the experience of partial improvements can help lay the foundation for reforming the thinking of 

employees. 
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Chapter 5. Implementation Schedule of SOP Activities 

Proposed implementation schedule of SOP activity is described as follows. 
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Gharbia Governorate, Tanta El Gedeeda (1/4) 

Date: 15/Jun/2011 

Site Description of the Candidate Facility

Affiliation  : GHAPWASCO (Tanta Markaz) 

Type of Facility : Surface Water Treatment Plant 

Facility Name : Tanta El Gedeeda 

Attendance : Mr. Abd El Monem, Mr. Moataz Riyad (GHAPWASCO) 

 Ahamed Ragab, Ryoji Nagao (JICA Expert Team)

General Information 

1. Establishment : Year 1987 

 : Year 1995 (Expansion) 

 * FROM 34,560 m3/day, TO 51,840 m3/day at 1995 expansion 

2. Water Source :  Surface Water 

3. Water Quantity : 51,840 m3/day (design) 

 37,000 m3/day (operation) 

4. Covered Area for Water Supply : 1 city (Tanta) 

* approx. 60% of Tanta city is covered. 

5. Service Population : N/A 

6. Access Level  : within 5 min (next to GHAPWASCO) 

Facility Outline 

1. System Structure 

“Conventional type Water Treatment Plant” 

1) Intake facility 

! Centrifugal pump x 4 units 

  220 L/sec x 15 m, 40 kW, 380 V, 1 unit 

  220 L/sec x 15 m, 50 kW, 380 V, 1 unit 

  440 L/sec x 15 m, 75 kW, 380 V, 2 units 

2) Sedimentation facility 

! Baffled channel mixing flocculator & Clarifier (rectangle) x 4 units 

* 2 of 4 clarifiers have been constructed at 1995 expansion. 

3) Filtration facility 

! Filter bed x 10 units (8-duty, 2-standby) 

  47 m2 each 

* 4 of 10 clarifiers have been constructed at 1995 expansion. 

! Centrifugal pump (for Backwash) x 2 units (1-duty, 1-standby) 

  220 L/sec x 15 m, 40 kW, 380 V 

! Air blower x 2 units (1-duty, 1-standby) 

  44.1 m3/min x 0.4 bar, 55 kW, 380 V 

4) Water distribution facility 

! Reservoir x 2 units 

  8,000 m3 (4,000 m3 x 2) 

! Centrifugal pump x 4 units 
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  220 L/sec x 60 m, 240 kW, 3.3 kV, 2 units 

  400 L/sec x 60 m, 400 kW, 3.3 kV, 2 units 

5) Drainage facility 

! Centrifugal pump x 2 units 

  70 L/sec x 10 m, 13 kW, 380 V 

6) Chemical dosing facility 

! Aluminum sulfate (liquid, 10 %) 

! Gaseous chlorine 

7) Others 

! Generator (for emergency) x 1 unit 

  1,000 kVA  

! Neutralizing facility for chlorine leakage (sodium hydroxide) 

2. Chemical 

* Underline value is according to hearing on site. 

1) Aluminum sulfate 

 Consumption : 32 ton/month 

 Dosing rate : 30 mg/L 

2) Gaseous chlorine 

 Consumption : 5.7 ton/month 

 Dosing rate : N/A (5.7 ton / 30 day / 37,000 m3/day = 5.1 mg/L) 

* Breakdown of chlorine : pre chlorine 5 kg/hr, post chlorine 3 kg/hr 

3. Electricity 

* Underline value is according to hearing on site. 

1) Power Consumption  : (0.35 kWh/m3 x 37,000 m3/day x 30 day = 388,500 kWh/month) 

2) Power Efficiency  : 0.35 kWh/m3 

4. Organization Member 

1) Manager   : 1 person 

2) Mech. engineer   : 1 person 

3) Elec. engineer   : 2 person 

4) Chemist   : 7 person 

5) Laboratory assistant  : 3 person 

6) Technician & Operator : 17 person (3 shifts) 

7) Labor   : 17 person 

* Total manpower   : 48 person 

Facility Condition 

1. Deterioration Assessment (Facility Condition) 

1) Building frame  : Concrete structure such as clarifier and filtration bed leaks a little. 

2) Mechanical equipment : Fairly good, but equipment such as sludge water pump is very old. 
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3) Electrical equipment : Fairly good. 

2. Instrumentation and Laboratory 

1) Instrumentation 

!Flow meters are installed at raw water and treated water line. Raw water flow meter is installed on 

the piping into distribution chamber. Treated water flow meters are installed on the 2 outgoing lines 

individually. 

2) Laboratory Equipment and Activities 

!Turbidity meter, pH meter, TDS/Conductivity meter, Jar tester, Residual chlorine meter, 

Spectrophotometer, and so on are equipped. 

!General items of physical and chemical properties are measured once a day. 

!Turbidity, pH, and Residual chlorine are measured every 2 hours. 

!Jar test is conducted every 2 weeks in order to determine aluminum sulfate dosing. 

!Chlorine demand test (breakpoint test) is conducted every 2 weeks. 

3. Water Quality 

1) Raw water 

!Turbidity   : 5.5 to 13 NTU 

!pH  : 7.8 

1) Produced water 

!Turbidity  : 0.17 to 0.35 NTU (Standard; 1 NTU) 

!Residual chlorine : 1.8 to 2.0 mg/L 

!pH  : 7.7 (Standard; 6.5 - 8.5) 

* Above standard is based on Decree No.458 for the year 2007 by Ministry of Health 

O&M Condition 

1. Annual Budget for Operation and Maintenance 

* Average budget is not available on site. Staff on site does not care about the operation cost and unit 

price of chemicals and electricity. 

2. Operation and Maintenance Activities 

1) Documents for the operation 

!Manuals for new equipment are partially available. 

!Layout drawing with piping route is available, but others such as P&ID and SLD are not available. 

!Preventive maintenance schedule and its tasks are available. 

!Operation procedures are displayed at wall on site. 

2) Data recording (operation record) 

!Basic items necessary for daily operation and maintenance activity such as operation hours, current, 

and pressure of equipment and filter backwash are recorded every day. 

!Water quality measured in laboratory is recorded every day. 

3) Operation hours 

!The facility is operated 24 hours in 3 shifts. 

4) Backwash 

!Backwash for sand filter is conducted every 4 days, and duty/standby of filter is exchanged with 
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backwash. 

!Backwash sequence is as follows; 

  (a) air, 3 min 

  (b) air + water, 7 min 

  (c) water, 10 min 

5) Other O&M activities 

!Generator is operated once a week for 15 minutes to charge batteries, and is worked approx. once a 

month due to blackout. 

!Clarifier does not equip with sediment collector, therefore staff drains and cleans up clarifier every 3 

months. 

Current Problem 

Problem regarding O&M 

1) Concrete structure such as clarifier and filtration bed leaks a little. 

2) Equipment such as sludge water pump and backwash water pump is very old, and it costs a lot for 

operation and maintenance. 

3) Staff on site wants to exchange treated water pump from 3.3kV to 380V, because it is difficult to 

maintain and to get spare parts for 3.3kV. 

Necessary point for improvement of O&M activity (consideration) 

1) Water leakage looks not so much amount, but it had better to be interested in much more in order to 

improve water balance. 

2) Staff on site is not interested in the cost and efficiency. 

3) In case treated water pumps are exchanged, it may disturb SOP activity. It is not decided for the 

moment and GHAPWASCO hesitate to exchange because of high cost, but it should be considered to 

select the model facility. 

Gharbia Governorate, Zefta El Morashaha (1/4) 

Date: 21/Jun/2011 

Site Description of the Candidate Facility

Affiliation  : GHAPWASCO (Samanoud Markaz) 

Type of Facility : Surface Water Treatment Plant 

Facility Name : Samanoud El Morashaha 

Attendance : Mr. Abd El Monem, Mr. Moataz Riyad, Mr. Ahmed El Malh (GHAPWASCO) 

 Dr. Ahmed El Baz, Ahamed Ragab, Ryoji Nagao (JICA Expert Team)

General Information 

1. Establishment : Year 1931 SWTP 

  (Year 1975 Well station) 

  Year 1990 Replacement of pumps in SWTP 

  (Year 1990 Compact unit No.1) 

  (Year 1996 Compact unit No.2) 

  (Year 2007 Expansion in well station) 

  (Year 2008 Compact unit No.3) 

2. Water Source :  Surface Water 

3. Water Quantity : 41,280 m3/day in total (design) 

  2,400 m3/day by SWTP only (design) 

 7,000 m3/day in total (operation) 

 1,600 m3/day by SWTP only (operation) 

4. Covered Area for Water Supply : 50% of Samanoud Markaz 

5. Service Population : Approx. 30,000 People 

6. Access Level  : 45 min from GHAPWASCO 

*** The followings describe phase SWTP in case of no notification. *** 

Facility Outline 

1. System Structure 

“Conventional type Water Treatment Plant” 

Gharbia Governorate, Zefta El Morashaha (2/4) 

Fig.1 Process Flow Diagram

1) Intake facility 

! Centrifugal pump x 2 units 

  50 L/sec x 20 m, 15 kW, 380 V 

2) Sedimentation facility 

! Clarifier (rectangular) x 2 units 

3) Filtration facility 

! Filter bed (circle) x 2 units 

  9.6 m2 each 

* Backwash is done by gravity and mechanical mixing. 

4) Water distribution facility 

! Reservoir x 1 unit 

  600 m3 

! Centrifugal pump x 3 units 

  30 L/sec x 40 m, 37.5 kW, 380 V 

5) Drainage facility  

* Drain by gravity. 

6) Chemical dosing facility 

! Aluminum sulfate 

! Gaseous chlorine 

7) Others 

! Generator (for emergency) 

  200 kVA 

2. Chemical 

* Underline value is according to hearing on site. 

1) Aluminum sulfate 

 Consumption : 1,000 kg/month 

 Dosing rate : 22 mg/L 

2) Gaseous chlorine 

 Consumption : 300 kg/month 

 Dosing rate : pre chlorine 4.5 mg/L, post chlorine 1.5 mg/L 

3. Electricity 

* Underline value is according to hearing on site. 

1) Power Consumption  : 14,400 kWh/month 

2) Power Efficiency  : (14,400 kWh/month / 30 day / 1,600 m3/day = 0.3 kWh/m3) 

4. Organization Member 

1) Manager   : 1 person 

2) Chemist   : 8 person 
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3) Laboratory assistant  : 2 person 

4) Technician & Operator : 13 person (3 shifts) 

5) Labor   : 2 person 

6) Security guard   : 4 person 

* Total manpower   : 30 person 

Facility Condition 

1. Deterioration Assessment (Facility Condition) 

1) Building frame  : Very old, some deterioration is going on. 

2) Mechanical equipment : Old, a lot of maintenance works required. 

3) Electrical equipment : Old, a lot of maintenance works required. 

2. Instrumentation and Laboratory 

1) Instrumentation 

!2 flow meters are installed at treated water line. 

2) Laboratory Equipment and Activities 

!Turbidity meter, pH meter, Residual chlorine meter, TDS/Conductivity meter, Jar tester, 

Spectrophotometer, and so on are equipped. 

!General items of physical and chemical properties are measured once a day. 

!General items of biological properties are measured 3 times a week. 

!Turbidity, pH, and Residual chlorine are measured every 2 hours. 

!Jar test and chlorine demand test (breakpoint test) are conducted every 2 weeks. 

3. Water Quality 

1) Raw water (as one day example) 

!Turbidity   : 8 to 11 NTU 

!pH   : 7.7 to 7.9 

1) Produced water (as one day example) 

!Turbidity   : 0.5 to 0.8 NTU (Standard; 1 NTU) 

!Residual chlorine  : 1.5 to 1.6 mg/L  

!pH   : 7.2 to 7.5 (Standard; 6.5 - 8.5) 

* Above standard is based on Decree No.458 for the year 2007 by Ministry of Health 

O&M Condition 

1. Annual Budget for Operation and Maintenance 

* Average budget is not available on site. 

2. Operation and Maintenance Activities 

1) Documents for the operation 

!Manuals for equipment are not available. 

!PFD and Layout drawing by hand writing are available. 

!P&ID and SLD drawing are not available. 

!Preventive maintenance schedule and its tasks for individual equipment are available. 

2) Data recording (operation record) 

!Operation hour is recorded every day. 
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!Maintenance activities are recorded. 

!Water quality measured in laboratory is recorded every day. (refer to above Laboratory Equipment 

and Activity) 

3) Operation hours 

!The facility is managed 24 hours in 3 shifts and actually operated maximum 16 hours a day in total. 

4) Backwash 

!Backwash for sand filter is conducted twice a day, for 25 minutes. 

5) Other O&M activities 

!This station is very old and therefore as-built drawings are not available. But staff on site made PFD 

and layout drawing by hand writing in order to understand the system structure. Staff seems to be 

positive to improve the facility and SOP activity. 

Current Problem 

Problem regarding O&M 

1) Equipment in the station is old and requires a lot of maintenance works. 

2) Intake canal is dried up for a month, usually in January. 

3) The facility meets blackout frequently because of the trouble of transformer which is shared with 

others. Staff wants to have a dedicated transformer for the station which can be maintained by 

themself in order to avoid the trouble. 

Necessary point for improvement of O&M activity (consideration) 

1) The station is worked and maintained well, though it is very old. It may cost higher due to a lot of 

maintenance work, therefore rehabilitation of building and replacement of equipment seem to be 

required at first. 
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Gharbia Governorate, Zefta El Morashaha (1/6) 

Date: 12/Jun/2011 

Site Description of the Candidate Facility

Affiliation  : GHAPWASCO (Zefta Markaz) 

Type of Facility : Surface Water Treatment Plant 

Facility Name : Zefta El Morashaha 

Attendance : Mr. Abd El Monem, Mr. Moataz Riyad, Mr. Ahmed El Malh (GHAPWASCO) 

 Dr. Ahmed El Baz, Ahamed Ragab, Ryoji Nagao (JICA Expert Team)

General Information 

1. Establishment : Year 2000 

2. Water Source :  Surface Water (Domiate) 

3. Water Quantity : 34,000 m3/day (design) 

 22,000 m3/day (operation) 

4. Covered Area for Water Supply : 1 city (Zafta) 

 3 villages (Dah Tora Vallage, Kafr El Knedy, Sand Past)  

 * Some parts of above area are covered by other well stations. 

5. Service Population : Approx. 140,000 People 

6. Access Level  : 75 min from GHAPWASCO 

Facility Outline 

1. System Structure 

“Conventional type Water Treatment Plant” 

Fig.1 Process Flow Diagram 
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Fig.2 Layout 

Fig.3 Hydrograph

1) Intake facility 

! Centrifugal pump x 4 units 

  220 L/sec x 15 m, 55 kW, 380 V, 2 units 

  110 L/sec x 15 m, 30 kW, 380 V, 2 units 

2) Sedimentation facility 

! Clariflocculator (circle) with mechanical slow mixing and sediment collector x 4 units 
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3) Filtration facility 

! Filter bed x 10 units 

  45 m2 each 

! Centrifugal pump (for Backwash) x 2 units (1-duty, 1-standby) 

  300 L/sec x 15 m 

! Air blower x 2 units (1-duty, 1-standby) 

  70.6 m3/min x 0.6 bar, 110 kW, 380 V 

4) Water distribution facility 

! Reservoir x 2 units 

  8,000 m3 (4,000 m3 x 2) 

! Centrifugal pump x 4 units 

  200 L/sec x 60 m, 250 kW, 380 V, 2 units 

  110 L/sec x 60 m, 132 kW, 380 V, 2 units 

5) Drainage facility 

6) Chemical dosing facility 

! Aluminum sulfate 

! Gaseous chlorine 

7) Others 

! Transformer 

  11 kV to 380 V, 1.5 MW 

! Generator (for emergency) x 1 unit 

  1,000 kW 

! Neutralizing facility for chlorine leakage (sodium hydroxide) 

2. Chemical 

* Underline value is according to hearing on site. 

1) Aluminum sulfate 

 Consumption : 30 ton/month 

 Dosing rate : 45 mg/L 

2) Gaseous chlorine 

 Consumption : 4.5 ton/month 

 Dosing rate : pre chlorine 5.5 mg/L, post chlorine 2 mg/L 

3. Electricity 

* Underline value is according to hearing on site. 

1) Power Consumption  : 150,000 kWh/month 

2) Power Efficiency  : (150,000 kWh/month / 30 day / 22,000 m3/day = 0.227 kWh/m3) 

Gharbia Governorate, Zefta El Morashaha (4/6) 

4. Organization Member 

1) Manager   : 1 person 

2) Operation manager   : 1 person 

3) Maintenance manager : 1 person 

4) Technician   : 5 person 

5) Chemist   : 4 person 

6) Laboratory technician : 3 person 

7) Operator   : 15 person (3 shifts) 

8) Safety manager   : 1 person 

9) Others   : 14 person (office worker, security guard, workshop, labor) 

* Total manpower   : 45 person 

Facility Condition 

1. Deterioration Assessment (Facility Condition) 

1) Building frame  : Fairly good 

2) Mechanical equipment : Fairly good 

3) Electrical equipment : Fairly good 

2. Instrumentation and Laboratory 

1) Instrumentation 

!Flow meter is installed at both raw water line and treated water line. 

2) Laboratory Equipment and Activities 

!Turbidity meter, pH meter, Residual chlorine meter, TDS/Conductivity meter, Jar tester, 

Spectrophotometer, and so on are equipped. 

!General items of physical, chemical, and biological properties are measured once a day. 

!Turbidity, pH, and Residual chlorine are measured every 2 hours. 

!Jar test is conducted in case turbidity in raw water is increased. 

!Chlorine demand test (breakpoint test) is conducted in case residual chlorine in treated water is 

changed. 

3. Water Quality 

1) Raw water (as one day example) 

!Turbidity   : 10 to 15 NTU 

1) Produced water (as one day example) 

!Turbidity   : 0.2 to 0.5 NTU (Standard; 1 NTU) 

!Residual chlorine  : 2 mg/L 

* Above standard is based on Decree No.458 for the year 2007 by Ministry of Health 
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O&M Condition 

1. Annual Budget for Operation and Maintenance 

* Average budget is approx. 0.23 LE/m3-product water (on site hearing). 

The estimation using unit price of chemicals and electricity are as follows; 

!Aluminum sulfate  : 950 LE/ton x 4.5 ton/month x 12 month = 78,300 LE/year 

!Chlorine   : 1,400 LE/ton x 30 ton/month x 12 month = 342,000 LE/year 

!Electricity   : 0.25 LE/kWh x 150,000 kWh/month x 12 month = 450,000 LE/year 

(78,300 + 342,000 + 450,000) LE/year / 365 day / 22,000 m3/day = 0.108 LE/m3 

2. Operation and Maintenance Activities 

1) Documents for the operation 

!Manuals for each equipment and as-built drawings such as PFD, Hydrograph, and Layout drawing 

are available. 

!P&ID and SLD drawings are not available. 

!Preventive maintenance schedule and its tasks for individual equipment are available. 

2) Data recording (operation record) 

!Basic items necessary for daily operation are recorded every day. As an example, duty/standby of 

each pump and dial setting of chemical dosing pomp are recorded. 

!Trouble shootings are recorded as ‘trouble report’, ‘job order’, and ‘job report’. 

!Water quality measured in laboratory is recorded every day. (refer to above Laboratory Equipment 

and Activity) 

3) Operation hours 

!The facility is operated 24 hours in 3 shifts. 

4) Backwash 

!Backwash for sand filter is conducted every 24 to 48 hours, in case flow through filter bed is 

decreased to approx. 50 % of its rated flow. 

!Backwash sequence is adjusted according to the appearance of sand surface, and usually as follows; 

  (a) air, 3 to 7 min 

  (b) air + water, 3 min 

  (c) water, 10 to 15 min 

5) Other O&M activities 

!Operation parameters such as aluminum dosing rate are shown on white board. Thus, this station 

seems to be well managed and communicated. 

Current Problem 

Problem regarding O&M 

1) Intake gate does not open completely and water level in intake sump becomes lower. (Raw water 

pumps can feed enough water for the time being.) 

2) Laboratory on site meets the lack of manpower because they are in charge of water analysis for all 

facility in Zafta Markaz, and they want to increase frequency of analysis in order to assess and 

improve the condition and efficiency of each site. 

3) There is unknown water sump under clariflocculator which seems to come from underground water 

according to staff on site. 

Gharbia Governorate, Zefta El Morashaha (6/6) 

4) There are a lot of feces on site, although it is important to keep the station clean as the facility to 

supply potable water. 

Necessary point for improvement of O&M activity (consideration) 

1) Staff on site judges operation condition by his own standard. It seems better to equip with 

instruments for maintenance such as noise meter or vibration meter. 

2) The appearance of sand surface looks somehow dirty, it had better to be considered to improve 

sequence and management approach of backwash. 

3) There are a lot of feces on site, and nobody seems care about them. Consciousness for cleanliness of 

staff had better to be reformed, because it is important as the facility to supply potable water. 

Gharbia Governorate, El Mahala El Kobra El Gedeeda (1/4) 

Date: 20/Jun/2011 

Site Description of the Candidate Facility

Affiliation  : GHAPWASCO (El Mahala El Kobra Markaz) 

Type of Facility : Surface Water Treatment Plant 

Facility Name : El Mahala El Kobra El Gedeeda 

Attendance : Mr. Abd El Monem, Mr. Moataz Riyad, Mr. Ahmed El Malh (GHAPWASCO) 

 Ahamed Ragab, Ryoji Nagao (JICA Expert Team)

General Information 

1. Establishment : Year 1984 phase I, II (8,640 m3/day each) 

  Year 2001 phase III (17,280 m3/day) 

  Year 2009 phase IV (JPN)  (34,560 m3/day) 

2. Water Source :  Surface Water 

3. Water Quantity : 69,120 m3/day (design) 

 31,000 (ph. I, II, III) + 33,500 m3/day (ph. IV) (operation) 

4. Covered Area for Water Supply : 70% of El Mahara El Kobra Markaz 

5. Service Population : N/A 

6. Access Level  : 40 min from GHAPWASCO 

*** The followings describe phase IV facility in case of no notification. *** 

Facility Outline  

1. System Structure 

“Conventional type Water Treatment Plant” 

1) Intake facility 

! Centrifugal pump x 3 units (2-duty, 1-standby) 

  220 L/sec x 12 m, 45 kW, 380 V 

2) Sedimentation facility 

! Baffled channel mixing flocculator & Clarifier (rectangle) with sediment collector x 2 units 

  Clarifier: 11 m x 45.8 m x 4.7 mH 

3) Filtration facility 

! Filter bed x 8 units 

  4.5 m x 7.5 m = 33.75 m2 each 

! Submersible pump (for Backwash) x 3 units 

  169 L/sec x 15 m, 55 kW, 380 V 

! Submersible pump (for Surface-wash) x 2 units 

  112 L/sec x 15 m, 55 kW, 380 V 

4) Water distribution facility 

! Reservoir x 1 unit 

  2,000 m3 

* The capacity of reservoir for phase I, II, III is 2,000 m3 each. 

! Centrifugal pump x 5 units 

  133 L/min x 60 m, 132 kW, 380 V 

5) Drainage facility 
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! Pump (for re-circulation) x 2 units 

  66.6 L/sec x 15 m, 15 kW, 380 V 

! Thickener 

6) Chemical dosing facility 

! Aluminum sulfate (liquid, 10 %) 

! Gaseous chlorine 

7) Others 

! Generator (for emergency) x 1 unit 

  700 kVA 

! Neutralizing facility for chlorine leakage (sodium hydroxide) 

2. Chemical 

* Underline value is according to hearing on site. 

1) Aluminum sulfate 

 Consumption : 36 ton/month 

 Dosing rate : 38 mg/L 

2) Gaseous chlorine 

 Consumption : 6.8 ton/month 

 Dosing rate : pre chlorine 6 mg/L, post chlorine 2 mg/L 

3. Electricity 

* Underline value is according to hearing on site. 

1) Power Consumption  : 229,000 kWh/month 

2) Power Efficiency  : (229,000 kWh/month / 30 day / 33,500 m3/day = 0.228 kWh/m3) 

4. Organization Member 

1) Manager   : 1 person 

2) Section manager   : 3 person (for maintenance, operation, and laboratory section) 

3) Chief technician   : 3 person (for mechanical, electrical, and chemical group) 

4) Technician   : 6 person (2 each for mechanical, electrical, and chemical group) 

5) Chemist   : 3 person (2 for chemical analysis, 1 for biological test) 

6) Laboratory assistant  : 3 person (2 for chemical analysis, 1 for biological test) 

7) Operator   : 3 person 

8) Safety manager   : 2 person 

9) Office worker   : 1 person 

* Total manpower   : 25 person (Manpower for phase I, II, III facilities is not included.) 

Facility Condition 

1. Deterioration Assessment (Facility Condition) 

1) Building frame  : Very good 

2) Mechanical equipment : Very good 

3) Electrical equipment : Very good 
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2. Instrumentation and Laboratory 

1) Instrumentation 

!Flow meters are installed at raw water and treated water line. 

!Residual chlorine analyzer for treated water is available, it is not used. 

2) Laboratory Equipment and Activities 

!Turbidity meter, pH meter, TDS/Conductivity meter, Jar tester, Residual chlorine meter, 

Spectrophotometer, and so on are equipped. 

!General items of physical and chemical properties are measured once a day. 

!Turbidity and Residual chlorine are measured every 2 hours. 

!Jar test is conducted once a week in order to determine aluminum sulfate dosing. 

!Chlorine demand test (breakpoint test) is conducted approx. once a week. 

3. Water Quality 

1) Raw water 

!Turbidity   : 12.5 to 14 NTU 

!pH   : 7.6 to 7.8 

1) Produced water 

!Turbidity   : 0.2 to 0.4 NTU (Standard; 1 NTU) 

!Residual chlorine  : 1.5 to 2.5 mg/L 

!pH   : 7.2 to 7.4 (Standard; 6.5 - 8.5) 

* Above standard is based on Decree No.458 for the year 2007 by Ministry of Health 

O&M Condition 

1. Annual Budget for Operation and Maintenance 

* Average budget is approx. 0.23 LE/m3-product water for chemical, electricity, and spare parts (on site 

hearing). 

2. Operation and Maintenance Activities 

1) Documents on the operation 

!Manuals for equipment and as-built drawings are available. 

!General preventive maintenance schedule and its tasks are available. 

2) Data recording (operation record) 

!Basic items necessary for daily operation are recorded every day. For example, current of pump, 

backwash, chemical dosing rate, and visual check for equipment are recorded. 

!Water quality measured in laboratory is recorded every day. 

3) Operation hours  

!The facility is operated 24 hours in 3 shifts. 

4) Backwash 

!Backwash for sand filter is conducted approx. once a day automatically according to the level in filter 

bed. 

!Backwash sequence is usually as follows; 

  (a) surface-wash, 3 to 4 min 

  (b) backwash, 6 to 7 min 
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5) Other O&M activities 

!Turbidity in raw water, Al dosing rate, residual chlorine in treated water and Cl dosing rate are 

collected with graph. 

!The station equips with daily inspection tools such as vibration meter, noise meter, and temperature 

meter. 

!The station has the activity called “TSM; Technical Sustainable Management” with German 

company which aimed at economic, high quality, and safety operation. 

Current Problem 

Problem regarding O&M 

1) The facility in phase I and II is old, and has some problems such as deteriorations in structure and 

water leakage. 

2) Backwash sequence in phase IV is different from the conventional method in Egypt as follows; 

surface-wash and backwash in phase IV, air scouring and backwash in phase I, II, and III. Staff on 

site showers the surface of filter sand, probably because surface-wash is not enough to break 

sediment layer on filter sand. 

Necessary point for improvement of O&M activity (consideration) 

1) Although there is some room for improvement in backwash of filter, the station seems well operated 

and managed. 

Gharbia Governorate, Kafr El Zayat El Morashaha (1/5) 

Date: 13/Jun/2011 

Site Description of the Candidate Facility

Affiliation  : GHAPWASCO (Kafr El Zayat Markaz) 

Type of Facility : Surface Water Treatment Plant 

Facility Name : Kafr El Zayat El Morashaha 

Attendance : Mr. Abd El Monem, Mr. Moataz Riyad, Mr. Ahmed El Malh (GHAPWASCO) 

 Ahamed Ragab, Ryoji Nagao (JICA Expert Team)

General Information 

1. Establishment : Year 1979 

  Year 2008 New SWTP starts operation. 

  * Old WTP established in 1979 is out of service now. 

2. Water Source :  Surface Water (El Bagorya) 

3. Water Quantity : 26,000 m3/day (design) 

 16,000 to 26,000 m3/day (operation) 

4. Covered Area for Water Supply : 60% of Kafr El Xayat city, 30% of Dalgamon village 

5. Service Population : 120,000 people 

6. Access Level  : 30 min from GHAPWASCO 

Facility Outline 

1. System Structure 

“Conventional type Water Treatment Plant” 

1) Intake facility 

! Centrifugal pump x 3 units 

  220 L/sec x 15 m, 45 kW, 380 V 

2) Sedimentation facility 

! Flash mixer 

! Clariflocculator (circle) with mechanical slow mixing and sediment collector x 1 units 

3) Filtration facility 

! Filter bed x 6 units 

  6 m x 7 m = 42 m2 each 

! Centrifugal pump (for Backwash) x 2 units (1-duty, 1-standby) 

  250 L/sec x 15 m, 45 kW, 380 V 

! Air blower x 2 units (1-duty, 1-standby) 

  51 m3/min x 0.6 bar, 75 kW, 380 V 

4) Water distribution facility 

! Reservoir x 3 units 

  9,000 m3 (3,000 m3 x 3) 

! Centrifugal pump x 7 units 

  100 L/sec x 60 m, 110 kW, 380 V, 4 units 

* Other than above, 3 pumps (1 unit x 100 L/sec x 60 m, 90 kW, 1 unit x 100 L/sec x 60 m, 145 kW, 1 

unit x 75 L/sec x 60 m, 75 kW) are in service, which relocated from old WTP. 
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5) Drainage facility  

! Centrifugal pump x 2 units 

  220 L/sec, 45 kW, 380 V 

6) Chemical dosing facility 

! Aluminum sulfate 

! Gaseous chlorine 

7) Others 

! Generator (for emergency) x 1 unit 

  650 kVA , 528 kW  

! Neutralizing facility for chlorine leakage (sodium hydroxide) 

* It is out of service because construction stopped on the way. 

2. Chemical 

* Underline value is according to hearing on site. 

1) Aluminum sulfate 

 Consumption : (35 mg/L x 26,000 m3/day x 30 days = 27 ton/month) 

 Dosing rate : 35 mg/L 

2) Gaseous chlorine 

 Consumption : (6 kg/hr x 24 hr x 30 days = 4.3 ton/month) 

 Dosing rate : pre chlorine 4 kg/hr, post chlorine 2 kg/hr 

           (pre : 4 kg/hr / (26,000 m3/day / 24 hr) = 3.7 mg/L) 

           (post : 2 kg/hr / (26,000 m3/day / 24 hr) = 1.8 mg/L) 

3. Electricity 

* Underline value is according to hearing on site. 

1) Power Consumption  : 205,000 kWh/month 

2) Power Efficiency  : (205,000 kWh/month / 30 day / 16,000 to 26,000 m3/day 

   = 0.263 to 0.427 kWh/m3) 

4. Organization Member 

1) Manager   : 1 person 

2) Operation manager   : 1 person 

3) Maintenance manager : 1 person 

4) Technician & Operator : 14 person (3 shifts) 

5) Chemist   : 6 person 

6) Office worker   : 1 person 

7) Labor   : 7 person 

8) Security guard   : 6 person (3 shifts)  

* Total manpower   : 37 person 
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Facility Condition 

1. Deterioration Assessment (Facility Condition) 

1) Building frame  : All 6 filter beds have structure problems. 

4 of them are unbalanced distribution. That is to say, each filter bed has 2 chambers and a distribution 

channel, and raw water flows into only one side. The others are sand leakage. According to staff on 

site, there are cracks in concrete wall and sand runs off. 

 

Fig.1 Unbalanced distribution in filter bed

2) Mechanical equipment : Overflow weir at clariflocculator is not arranged on the same level. 

3) Electrical equipment : Some instruments such as level sensor in filter bed or pressure gauge of 

pump are in failure. Staff on site seems to give up it. 

2. Instrumentation and Laboratory 

1) Instrumentation 

!Flow meter is installed at treated water line. 

!The facility does not equip with flow meter in raw water line. 

2) Laboratory Equipment and Activities 

!Turbidity meter, pH meter, Residual chlorine meter, TDS/Conductivity meter, Jar tester, 

Spectrophotometer, Microscope and so on are equipped. 

!General items of physical, chemical, and biological properties are measured once a day. 

!Turbidity, pH, and Residual chlorine are measured every 2 hours. 

!Jar test is conducted once a week 
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3. Water Quality 

1) Raw water (as one day example) 

!Turbidity    : 12 to 25 NTU 

!pH    : 7.6 to 7.8 

2) Produced water (as one day example) 

!Turbidity    : 0.1 to 0.4 NTU (Standard; 1 NTU)  

!Residual Chlorine : 1.5 to 2.0 mg/L 

!pH    : 7.1 to 7.6 (Standard; 6.5 - 8.5) 

* Above standard is based on Decree No.458 for the year 2007 by Ministry of Health 

O&M Condition 

1. Annual Budget for Operation and Maintenance 

* Staff on site does not know the total operation cost. The estimation using unit price of chemicals and 

electricity are as follows; 

!Aluminum sulfate  : 950 LE/ton x 4.3 ton/month x 12 month = 72,240 LE/year 

!Chlorine   : 1,400 LE/ton x 27 ton/month x 12 month = 307,800 LE/year 

!Electricity   : 0.186 LE/kWh x 205,000 kWh/month x 12 month = 457,560 LE/year 

(72,240 + 307,800 + 457,560) LE/year / 365 day / 16,000 to 26,000 m3/day = 0.088 to 0.143 LE/m3 

2. Operation and Maintenance Activities 

1) Documents for the operation 

!Manuals for individual equipment are available a little. 

!Layout drawing is available, but the other as-built drawings are not available. 

!Preventive maintenance schedule and its tasks for individual equipment are available. 

2) Data recording (operation record) 

!Basic items necessary for daily operation are recorded every day. As an example, current, pressure 

operating hour of equipment are recorded. 

!Water quality measured in laboratory is recorded every day. (refer to above Laboratory Equipment 

and Activity) 

3) Operation hours  

!The facility is operated 24 hours in 3 shifts. 

4) Backwash  

!Backwash for sand filter is conducted once a day by hand, because level sensor does not worked. 

!Backwash sequence is adjusted according to the appearance of treated water, and usually as follows; 

  (a) air, 7 min 

  (b) air + water, 3 min 

  (c) water, 10 min. 

5) Other O&M activities 

!Jar test is conducted to determine the dosing rate of aluminum sulfate. 

!Generator is operated for 10 minutes a week in order to charge battery. 
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Current Problem 

Problem regarding O&M 

1) Incoming power supply has fluctuation in its voltage. 

2) Staff on site does not recognize it as the problem such as unbalanced distribution in filter bed and 

un-equalized overflow weir in clarifier. 

Necessary point for improvement of O&M activity (consideration) 

1) The facility has structure problem such as unbalanced distribution and un-equalized overflow 

mentioned above, therefore it is difficult to improve PI without drastic rehabilitation of structure. 

2) Staff on site seems not have intention to improve the facility, so it requires to reform his 

consciousness as first. 

Gharbia Governorate, Mahalet Marhoom Iron/Manganese Removal Facility (1/6) 

Date: 02, 06/Jun/2011 

Revised on 15/Jun/2011 

Site Description of the Candidate Facility

Affiliation  : GHAPWASCO (Tanta Malkaz)  

Type of Facility : Iron/ Manganese Removal Facility 

Facility Name : Mahalet Marhoom 

SOP Team : Mr. Ahamed Ibrahim, Mr. Abdelmoanem, Mr. Moatazriyad (GHAPWASCO) 

 Tomohiro Shimizu (JICA Expert Team)

General Information 

1. Establishment : Year 1952 (Well Facility) 

  Year 1968 (Iron/ Manganese Removal Facility) 

  Year 2010 (Iron/ Manganese Removal Facility) 

  * At a present system from 1968 have been removed 

2. Water Source :  Well Water (2 wells) 

3. Water Quantity : 2,400 m3/day (Design Capacity) 

  1,500 m3/day (Actual Capacity) 

4. Covered Area for water supply : 3 villages (Mahalet Marhoom, El Groharia, Kafr El Arab) 

  * Water supply from other well station covers the half area of  

  Mahalet Marhoom village. 

5. Service Population : 15,000 People 

6. Access Level  : 20 min from GHAPWASCO 

Facility Outline 

1. System Structure 

1) Well Water Intake Pump x 4 units 

! Centrifugal Pump with Motor x 2 units 

        1 unit x 40 l/s x 50 m (380V, 60HP) 

        1 unit x 25 l/s x 50 m (380V, 40HP) 

! Centrifugal Pump with Diesel Engine x 1 unit (Not used) 

    40 l/s x 50 m (40 HP) 

 * This pump has not been used due to the installation of emergency generator unit. 

! Well Pump x 1unit 

        35 l/s x 70 m (380V, 50HP) 

2) Aeration Tank x 1 unit 

  200 m3 

! Aeration Blower x 2 units 

  7.5HP 

 * Aeration blower is not used due to the reason that iron/manganese is oxidized by pre-chlorination. 

3) Sand Filter x 2 units 

! Water Conveying & Back Wash Pump x 3 units (2 duty, 1 stand-by) 

        25 l/s (380V, 30HP) 

! Air Scouring Blower x 1 units 
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4) Water Reservoir-2 x 1 unit 

5) Emergency Generator x 1 unit 

! 200kVA, 380V, 50Hz 

Well Pumps Sand Filter

Chlorine

Drain

Water Reservoir *1)

Potassium Permanganate

Chlorine

Aeration Tank

Air Scouring Blower

Water Conveying Pump

& Back Wash Pump
Drain

Distribution

Blower

(Not Used)

 *1

Redundant water in night time is reserved in this tank. In

case water level becomes high, system operation is

Fig.1 Overview Flow Chart 

2. Chemical Consumption 

1) Calcium Hypochlorite (65%) : 90 kg/month (Dosing rate: 2 mg/L) 

2) Potassium Permanganate : 60 kg/month 

3. Power Consumption 

36,000 kW/month 

4. Organization Member 

1) Manager  : 1 person 

2) Technician  : 6 person (3 shift) 

Facility Condition 

1. Deterioration Assessment (Facility Condition) 

1) Building frame  : Good Condition 

2) Mechanical equipments : Good Condition 

3) Electrical equipments : Good Condition 

2. Equipments and Instrumentation devices 

1) Instrumentation 

!Although the electromagnetic water flow meter for well pump is installed in a pipeline, it is not used 

at a present due to the reason that the Contractor did not wire and set initial parameter. 

!Flow meter is installed in discharge pipeline to manage the discharge water amount, and its value 

including instantaneous and integral value is recorded every day. 

2) Emergency Generator 
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!Emergency generator is set in preparation of blackout. 

3) Laboratory equipments for water quality analysis 

!The facility does not have laboratory and any water quality analyzer. 

3. Water Quality 

!Water Quality is managed in laboratory. 

!Although the facility does not have laboratory, chemist who engaged in central laboratory of 

GHAPWASCO and Tanta branch office comes to take a water sample. Frequency of water analyzing is 

as follows; 

- Central laboratory : Once a month 

- Branch office  : Twice a month 

O&M Condition 

1. Annual budget for operation and maintenance 

1) Calcium Hypochlorite : 1,080kg x 8 LE = 8,640 LE 

2) Potassium Permanganate : 720kg x 50 LE = 36,000 LE 

3) Electricity : 432,000kW x 0.25 LE = 10,000 LE 

4) Manpower : 180,000 LE 

                 Total  : 332,640 LE 

2. Operation and Maintenance Activities 

1) Documents on the operation 

!Any documents are not compiled in the facility. 

2) Data recording (operation record, water analysis report) 

Basic items necessary for the normal operation are recorded every day except for the water quality. 

Recorded items are as follows; 

!Operation hour of the system 

!Operation condition (Pressure, water amount, voltage, operation current and etc,) 

!Maintenance record 

3) Operation hours 

!The facility is operated 24 hours in a day. 

4) Sand filter is cleaned by back wash once in two days. 

Current Problem 

Problem regarding operation and maintenance 

1) It is difficult to obtain the grand packing for the spare pats of centrifugal pumps. 

2) Although trouble occurs to main equipments such as pumps frequently, the management staffs 

recognize that the cause of trouble is either depending on the quality of spare parts or wrong 

maintenance method. (They want to study out this problem.) 

Necessary point for improvement of O&M activity (Consideration) 

1) Pump capacity is comparatively large against the intake capacity, and amount of electrical 

consumption enlarges due to the reason that. Therefore the staffs want to effectively improve the 

operation and management methods of pumps installed in a well station. 
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2) Interest to the water quality of staffs is low in comparison with mechanical operation. Since this 

facility has to provide safety and clean water, it is therefore need to transfer the importance of water 

quality management to them. 

3) In order for the facility operation to improve, it is necessary to evaluate based on the water analysis 

data. Thus, the data analyzed by central laboratory should be provided to the facilities. 

Gharbia Governorate, Manyal El Howaishat, Iron/Manganese Removal Facility (1/4) 

Date: 26/Jun/2011 

Site Description of the Candidate Facility

Affiliation  : GHAPWASCO (Tanta Markaz) 

Type of Facility : Iron/Manganese Removal Facility 

Facility Name : Manyal El Howaishat 

Attendance : Mr. Abd El Monem, Mr. Moataz Riyad, Mr. Ahmed El Malh (GHAPWASCO) 

 Dr. Ahmed El Baz, Nobuyuki Iijima, Ryoji Nagao (JICA Expert Team)

General Information 

1. Establishment : Year 1952 well station 

  Year 2005 new tower 

  Year 2010 Iron/Manganese Removal Facility 

2. Water Source :  Well Water 

3. Water Quantity : 2,500 m3/day (design) 

2,000 m3/day (operation) 

4. Covered Area for Water Supply : 2 village (Manyal El Howaishat, Shobra El Namla) 

5. Service Population : 15,000 people 

6. Access Level  : 30 min from GHAPWASCO 

Facility Outline 

1. System Structure 

“Aeration + Sedimentation + Filtration” (Vendor: Sakr) 

1) Intake facility 

*WL: Water Level, SL: Screen Level, BL: Bottom Level, GL: Ground Level hereinafter 

! Well-1 (1997), Centrifugal pump x 1 unit 

10”, WL: -6 m from GL, SL: -30 m from GL, BL: -80 m from GL, Steel 

  20 L/sec x 50 m, 30 HP, diesel engine 

! Well-2 (2000), Centrifugal pump x 2 units 

10”, WL: -6 m from GL, SL: -24 m from GL, BL: -63 m from GL, Steel 

  40 L/sec x 50 m, 60 HP, 1 unit 

  40 L/sec x 50 m, 100 HP, 1 unit 

! Well-3 (2007), Submersible pump x 1 unit 

12”, WL: -6 m from GL, SL: -36 m from GL, BL: -96 m from GL, PVC 

  35 L/sec x 70 m, 50 HP 

2) Aeration & Sedimentation facility 

! Air blowing type aerator & clarifier (integral unit) x 1 unit 

! Blower x 2 units 

* Blowers are not used. 

3) Filtration facility 

! Sand filter x 2 units 

! Centrifugal pump (for both filter feed & backwash) x 3 units (2-duty, 1-standby) 

  25 L/sec x 45 m, 30 HP 

! Blower x 1 unit 
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4) Water distribution facility  

! Elevated reservoir 

  200 m3 

* Well pumps and centrifugal pumps in filtration facility are directly connected to distribution 

network. 

5) Chemical dosing facility 

! Potassium permanganate (powder dissolved at 2 kg/m3) 

* used for regeneration of manganese sand at backwash 

! Calcium hypochlorite (powder dissolved at 3 kg/m3) 

* dosed at 2 points; piping before aerator & after filter 

6) Others 

! Generator (for emergency) x 2 units 

  200 kVA, 1 unit (for all facility) 

  60 kVA, 1 unit (for iron/manganese removal facility only) 

2. Chemical Consumption 

* Underline value is according to hearing on site. 

1) Potassium permanganate (for regeneration of manganese sand at backwash) 

 Consumption : 60 kg/month 

2) Calcium hypochlorite 

 Consumption : 270 kg/month 

 Dosing rate : 180 L/hr at 3 kg/m3 (180 L/hr x 3 kg/m3 x 24 / 2,000 m3/day = 6.5 mg/L) 

3. Electricity 

* Underline value is according to hearing on site. 

1) Power Consumption  : 40,800 kWh/month 

2) Power Efficiency  : (40,800 kWh/month / 30 day / 2,000 m3/day = 0.68 kWh/m3) 

4. Organization Member 

1) Manager   : 1 person 

2) Technician & Operator : 4 person (3 shifts) 

3) Labor   : 3 person 

* Total manpower   : 8 person 

Facility Condition 

1. Deterioration Assessment (Facility Condition) 

1) Building frame  : Fairly good 

2) Mechanical equipment : Fairly good 

3) Electrical equipment : Some ammeters and flow meter for well pump (well-3) are in failure. 
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2. Instrumentation and Laboratory 

1) Instrumentation 

!Flow meters is installed at latest well (well-3) line, but in failure. 

!Integral flow meter is installed at distribution network line. The location is not appropriate to count 

distribution amount, because water flows in the reverse direction in case the facility supplies water 

directly from well pump. 

!Some ammeters are in failure. 

2) Laboratory Equipment and Activities 

!This station does not equip with laboratory. Central laboratory conducts water analysis once a month, 

and branch laboratory conducts once a week. 

3. Water Quality 

* Central and branch laboratory conducts water analysis, the results are not available on site. Just in case 

there are problems in water quality, site manager is informed verbally. 

O&M Condition 

1. Annual Budget for Operation and Maintenance 

* N/A 

The estimation using unit price of chemicals and electricity are as follows; 

!Potassium permanganate : 50 LE/kg x 60 kg/month x 12 month = 36,000 LE/year 

!Chlorine    : 8.5 LE/kg x 270 kg/month x 12 month = 27,540 LE/year 

!Electricity    : 0.25 LE/kWh x 40,800 kWh/month x 12 month = 122,400 LE/year 

(36,000 + 27,540 + 122,400) LE/year / 365 day / 2,000 m3/day = 0.255 LE/m3 

2. Operation and Maintenance Activities 

1) Documents for the operation 

!Any documents are not available, such as Manuals/Drawings for each equipment, PFD, P&ID, SLD, 

and Layout drawings 

!Preventive maintenance schedule and its tasks are not arranged. 

2) Data recording (operation record) 

!Operation hour is recorded every day. On the other hands, current and pressure of operating pump are 

not recorded. 

!Maintenance works are not recorded. 

3) Operation hours 

!The facility is managed 24 hours in 3 shifts and actually operated approx. 16 hours a day in total. 

4) Backwash 

!Backwash for sand filter is conducted every 48 hours, and, in addition, in case the result of water 

analysis is not good. It is not controlled on site but ordered by laboratory. 

!Backwash sequence is usually as follows; 

  (a) air, 5 min 

  (b) water, 15 min 

  (c) soaking in potassium permanganate solution for regeneration, 35 min 

  (d) water, 10 min 
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5) Other O&M activities 

!Aerator is not used now. According to staff, aeration is not effective for treatment. 

!The facility sometimes supplies water directly from well pump, in case of the lack of water in tower 

during filter backwash. 

Current Problem 

Problem regarding O&M 

1) The facility sometimes supplies water directly from well pump without any iron and manganese 

removal. It cannot be said for sure without the data of water quality now that water supplied without 

any treatment probably contains iron and manganese higher than standard. 

2) GHAPWASCO stores spare parts in head quarter. Staff on site does not know it and complain about 

the lack of spare parts. 

3) Operating conditions are not monitored and managed well on site, such as flow and water quality 

including residual chlorine for distribution. It will delay the reaction in case of trouble. 

Necessary point for improvement of O&M activity (consideration) 

1) There is some possibility for decrease in chlorine consumption by using aerator and relocating 

chlorine dosing point after aerator. 

2) Efficiency may be improved by controlling backwash procedure on site, especially regarding the 

regeneration of manganese sand by potassium permanganate. 

Gharbia Governorate, Kasr Baghdad Iron/Manganese Removal Facility (1/6) 

Date: 30/May/2011 

Site Description of the Candidate Facility

Affiliation  : GHAPWASCO (Kafer El Zayat Malkaz) 

Type of Facility : Iron/ Manganese Removal Facility 

Facility Name : Kasr Baghdad 

SOP Team : Mr. Bassuni, Mr. Ahamed Ibrahim, Mr. Abdelmoanem, Mr. Moatazriyad 

 (GHAPWASCO) 

 Tomohiro Shimizu (JICA Expert Team)

General Information 

1. Establishment : Year 1958 (Well Facility) 

   Year 2011 (Iron/ Manganese Removal Facility) 

2. Water Source :  Well Water 

3. Water Quantity : 2,400 m3/day (Design Capacity) 

 1,600 m3/day (100 m3/h: Actual Capacity) 

4. Covered Area for water supply : 3 villages (Kasar Baghdad, Kafer Ekhsha, Kafer El Ashkar) 

5. Service Population : 20,000 People 

6. Access Level  : 35 min from GHAPWASCO 

Facility Outline 

1. System Structure 

1) Well Water Intake Pump x 4 units 

! Centrifugal Pump with Motor x 2 units 

       a. 40 l/s (380V, 60HP) 

       b. 35 l/s (380V, 40HP) 

! Centrifugal Pump with Diesel Engine x 1 unit 

    40 l/s (40 HP) 

! Well Pump x 1unit 

        40 l/s (380V, 50HP) 

2) Aeration Tank x 1 unit 

! Aeration Blower x 2 units 

40 l/s (40 HP) 

! Mixer for chemical x 1 unit 

380V, 1.5kW 

3) Sedimentation Tank x 3 units 

4) Water Reservoir-1 x 1 unit 

5) Sand Filter x 3 units (2 duty, 1 stand-by) 

! Water Conveying Pump x 2 units 

        108m3/h x 30m (380V, 25HP, 36.5A) 

! Back Wash Pump x 2 units 

        108m3/h x 30m (380V, 25HP, 36.5A) 

! Air Scouring Blower x 2 units 

        Pressure; 400HPa (380V, 6.9KW) 
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6) Water Reservoir-2 x 1 unit 

! Water Conveying Pump x 2 units 

        108m3/h x 50m (380V, 50HP, 69.9A) 

7) Water Distribution Tank (16 m3) 

! Treated water is distributed by gravity flow 

8) Sludge and Drainage Tank x 1set 

9) Chemical Dosing System x 1 set 

! Calcium Hypochlorite, Potassium Permanganate 

"a"

"a"

Water Reservoir-2

Sand Filter

Sedimentation Tank
Aeration Tank

Water Distribution Tank

Well Pumps

Aeration Blower

Air Scouring Blower

Back Wash Pump

Water Conveying Pump

Water Conveying Pump

Sludge Drainage Tank

Potassium Permanganate

Chlorine

"b""b"

Fig.1 Overview Flow Chart 

2. Chemical Consumption 

1) Calcium Hypochlorite (65%) : 150 kg/month (Dosing rate : 1.35 mg/l) 

2) Potassium Permanganate : 30 kg/month 

3. Power Consumption 

9000 kW/month 

4. Organization Member 

1) Technician  : 7 person (3 shift) 

2) Chemist : 1 person 

Facility Condition 

1. Deterioration Assessment (Facility Condition) 

1) Building frame  : Good Condition 

2) Mechanical equipments : Good Condition 

3) Electrical equipments : Good Condition 

2. Equipments and Instrumentation devices 

1) Instrumentation 

!Electromagnetic water flow meter for produced water is installed in a pipeline after filtration but 

water distribution is managed according to the production amount led by the flow meter. 
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2) Laboratory equipments for water quality analysis 

!Although this facility does not have laboratory, colorimeter is equipped. Thus, minimum items are 

able to measure in this facility. 

!In addition, produced water analyzed in central laboratory in GHAPWASCO twice a month. 

3. Water Quality 

1) Treated water quality 

 - Residual Chlorine  : 0.6 to 1.0 mg/l 

 - Turbidity : 0.2 NTU (Standard; 1 NTU) 

 - pH  : 7.1 (Standard; 6.5-8.5) 

- Iron  : 0.01 (Standard; 0.3 mg/l) 

 - Manganese  : 0.01 (Standard; 0.4 mg/l) 

     * Above standard is based on Decree No.458 for the year 2007 by Ministry of Health

O&M Condition 

1. Annual budget for operation and maintenance 

1) Calcium Hypochlorite : 1800kg x 8 LE = 14,400 LE 

2) Potassium Permanganate : 360kg x 50 LE = 18,000 LE 

3) Electricity : 108,000kW x 0.25 LE = 27,000 LE 

4) Wages : 180,000LE 

                 Total  : 239,400 LE 

2. Operation and Maintenance Activities 

1) Documents on the operation 

Although documents regarding water treatment system and machinery are arranged, electrical drawing 

is not arranged. Documents prepared in a facility is as follows; 

!As-built Drawing (include facility plan, machinery drawing, equipment manuals) 

2) Data recording (operation record, water analysis report) 

Basic items necessary for the normal operation are recorded every day. Recorded items are as follows; 

!Operation hour of the system 

!Water quality (Residual Chlorine, pH, Turbidity, Manganese, Iron) 

!Taking over documents for the work 

3) Operation hours 

!The facility is operated 16 hours in a day. 

!Technicians manage the facility 24 hours in 3 shifts. 

Current Problem 

Problem regarding operation and maintenance 

1) Water distribution management is difficult due to the lack of water flow meter for intake and 

distribution line. At a present, water distribution amount is calculated by pump operation hours and 

pump capacity. Thus, GHAPWASCO plan to install the water flow meter for managing distribution 

amount in this year. 

2) Incoming voltage drops and fluctuates to 300-320 V from 15:00 to 23:00. Thus, GHAPWASCO is 
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ready to install the generator in order to prevent the damages to electrical equipments due to the 

voltage drop at early days. 

Necessary point for improvement of O&M activity (Consideration) 

1) In case chemical dosage is managed properly by the calculation from intake water amount, chemical 

consumption may be able to reduce. It is therefore considered to install the water flow meter to not 

only distribution line but also intake line. 

2) Water consumption and/or power consumption may be able to reduce by the readjustment of back 

wash cycle and back wash time. 

3) Although drainage and sludge are discharged to drainage channel at a present, availability of 

circulation system which returns the drainage water to aeration tank shall be considered taking into 

consideration the water environment. And also sludge shall be disposed to adequate disposing facility 

in the future. 

4) Staff has a motivations to improve the facility. 
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Date: 09/July/2011 

Site Description of the Candidate Facility

Affiliation  : GHAPWASCO (El Santa Markaz) 

Type of Facility : Iron/Manganese Removal Facility 

Facility Name : El Gaefareya 

Attendance : Mr. Abd El Monem, Mr. Moataz Riyad, Mr. Ahmed El Malh, Mr. Ahmed Abd El Fattah 

  (GHAPWASCO) 

 Dr. Sayed Madbouly, Mohamed Abouzekry, Ryoji Nagao (JICA Expert Team)

General Information 

1. Establishment : Year 1970 well station 

  Year 2009 Iron/Manganese Removal Facility 

2. Water Source :  Well Water 

3. Water Quantity : 5,120 m3/day (design) 

  4,500 m3/day (operation) 

* Design water capacity has been increased to 7,000 m3/day without filter expansion. 

4. Covered Area for Water Supply : 2 village (Gaefareya, Tatay) and some parts of other villages 

5. Service Population : 50,000 people 

6. Access Level  : 35 min from GHAPWASCO 

Facility Outline 

1. System Structure 

“Aeration + Sedimentation + Filtration” (Vendor: Sakr) 

1) Intake facility 

*WL: Water Level, SL: Screen Level, BL: Bottom Level, GL: Ground Level hereinafter 

! Well-1 (1985), Centrifugal pump x 2 units 

10”, WL: -3 m from GL, SL: -30 m from GL, BL: -85 m from GL, Galvanized steel 

  40 L/sec x 50 m, 75 HP 

! Well-2 (2007), submersible pump x 1 unit 

12”, WL: -3 m from GL, SL: -30 m from GL, BL: -85 m from GL, PVC 

  35 L/sec x 70 m, 50 HP, 1 unit 

! Well-3 (2008), submersible pump x 1 unit 

12”, WL: -3 m from GL, SL: -30 m from GL, BL: -90 m from GL, PVC 

  35 L/sec x 70 m, 50 HP, 1 unit 

2) Aeration & Sedimentation facility 

! Air blowing type aerator & clarifier (integral unit) x 1 unit 

! Blower x 2 units 

  7.5 HP 

* Blowers are not used. 
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3) Filtration facility 

! Sand filter x 2 units 

! Centrifugal pump (for both filter feed & backwash) x 3 units (2-duty, 1-standby) 

  25 L/sec x 45 m, 30 HP 

! Blower x 1 unit 

  4 HP 

4) Water distribution facility 

! Elevated reservoir 

  200 m3, 35 mH 

* Well pumps and centrifugal pumps in filtration facility are directly connected to distribution 

network. 

5) Chemical dosing facility 

! Potassium permanganate 

* used for regeneration of manganese sand at backwash 

! Calcium hypochlorite 

* dosed at 2 points; pre chlorine (piping before aerator) & final chlorine (after filter) 

6) Others 

! Generator (for emergency) x 2 units 

  200 kVA, 1 unit (for all facility) 

  65 kVA, 1 unit (for iron/manganese removal facility only) 

2. Chemical Consumption 

* Underline value is according to hearing on site. 

1) Potassium permanganate (for regeneration of manganese sand at backwash) 

 Consumption : 60 kg/month (4 kg/backwash) 

2) Calcium hypochlorite 

 Consumption : 540 kg/month 

 Dosing rate : 0.75 kg/hr; pre chlorine 0.45 kg/hr, final chlorine 0.3 kg/hr 

           (0.75 kg/hr x 24 / 4,500 m3/day = 4 mg/L) 

3. Electricity 

* Underline value is according to hearing on site. 

1) Power Consumption  : 55,000 kWh/month 

2) Power Efficiency  : (55,000 kWh/month / 30 day / 4,500 m3/day = 0.407 kWh/m3) 

4. Organization Member 

1) Manager   : 1 person 

2) Technician & Operator : 6 person 

* Total manpower   : 7 person 
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Facility Condition 

1. Deterioration Assessment (Facility Condition) 

1) Building frame  : Good 

2) Mechanical equipment : Good, chemical solution leaks a little at pump. 

3) Electrical equipment : Good 

2. Instrumentation and Laboratory 

1) Instrumentation 

!Flow meter which shows integral and instantaneous flow is installed at distribution network line. 

!Pressure gauges are in failure. 

2) Laboratory Equipment and Activities 

!This station does not equip with laboratory. Branch laboratory (once a week), central laboratory 

(twice a month), and health ministry (once a month) conducts water analysis. 

!Residual chlorine is measured once or twice a day on site by visual colorimeter kit. 

!Manganese is measured once a day on site by digital colorimeter kit. 

3. Water Quality 

1) Raw water 

!Manganese   : 0.6 mg/L 

2) Treated Water 

!Residual chlorine  : 0.6 to 0.7 mg/L 

!Manganese   : 0.3 to 0.4 mg/L (Standard; 0.4 mg/L) 

* Although branch laboratory, central laboratory, and health ministry conducts water analysis, the results 

are not available on site. Just in case there are problems in water quality, site manager is informed. 

* Above standard is based on Decree No.458 for the year 2007 by Ministry of Health 

O&M Condition 

1. Annual Budget for Operation and Maintenance 

* N/A  

The estimation using unit price of chemicals and electricity are as follows; 

!Potassium permanganate : 50 LE/kg x 60 kg/month x 12 month = 36,000 LE/year 

!Chlorine    : 8.5 LE/kg x 540 kg/month x 12 month = 55,080 LE/year 

!Electricity    : 0.25 LE/kWh x 55,000 kWh/month x 12 month = 165,000 LE/year 

(36,000 + 55,080 + 165,000) LE/year / 365 day / 4,500 m3/day = 0.156 LE/m3 

2. Operation and Maintenance Activities 

1) Documents for the operation 

!Any documents are not available except for generator, such as Manuals/Drawings for each 

equipment, PFD, P&ID, SLD, and Layout drawings 

!Preventive maintenance schedule and its tasks are not arranged. 

2) Data recording (operation record) 

!Operation hour, water amount, power consumption, and backwash are recorded every day. On the 

other hands, current and pressure of operating pump are not recorded. 

!Trouble shooting works are recorded. 
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3) Operation hours 

!The facility is managed 24 hours in 3 shifts and actually operated 24 hours a day in total. 

4) Backwash 

!Backwash for sand filter is conducted every 48 hours. 

!Backwash sequence is usually as follows; 

  (a) air, 10 min 

  (b) water backwash, 30 min 

  (c) soaking in potassium permanganate solution for regeneration, 18 min 

  (d) rest, 35 min 

  (d) water rinse, 5 min 

5) Other O&M activities 

!The facility equip with aerator, but blowers for aerator do not used because the low iron 

concentration in raw water. 

Current Problem 

Problem regarding O&M 

1) The station has some problems such as chemical solution leakage and pressure gauge fault. 

2) Although staff on site said that they increase water capacity up to 7,000 m3/day, aerator and sand 

filters are not expanded. It seems that they just increase the capacity of pump without considering the 

process treatment capacity such as aerator and sand filter. 

Necessary point for improvement of O&M activity (consideration) 

1) Efficiency may be improved by controlling backwash procedure on site, especially regarding the 

regeneration of manganese sand by potassium permanganate. In general manganese sand is activated 

by chlorine, and therefore it is not necessary to regenerate them with potassium permanganate. 

According to staff on site, manganese in treated water is not detected immediately after regeneration 

of manganese sand. It had better be surveyed in detail and it is possible in this station because 

residual chlorine and manganese can be measured on site. 

2) GHAPWASCO seems not to have any idea on the process treatment capacity such as aerator and 

sand filter. It is necessary to review the proper range of filtration or capacity of other processes. 
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Date: 11/July/2011 

Site Description of the Candidate Facility

Affiliation  : GHAPWASCO (El Santa Markaz) 

Type of Facility : Iron/Manganese Removal Facility 

Facility Name : El Kersheya 

Attendance : Mr. Abd El Monem, Mr. Moataz Riyad, Mr. Ahmed El Malh (GHAPWASCO) 

 Dr. Sayed Madbouly, Ahamed Ragab, Ryoji Nagao (JICA Expert Team)

General Information 

1. Establishment : Year 1975 well station 

  Year 2011 Iron/Manganese Removal Facility 

2. Water Source :  Well Water 

3. Water Quantity : N/A (design) 

  N/A (operation) 

  * Staff on site does not know daily water amount. 

4. Covered Area for Water Supply : 3 village (Meta Zed, Kersheya, Blay) 

  and some parts of other villages 

5. Service Population : N/A 

6. Access Level  : 20 min from GHAPWASCO 

Facility Outline 

1. System Structure 

“Aeration + Sedimentation + Filtration” (Vendor: Sakr) 

1) Intake facility 

*WL: Water Level, SL: Screen Level, BL: Bottom Level, GL: Ground Level hereinafter 

! Well-1 & 2 (construction year N/A), centrifugal pump x 4 units 

10”, WL: N/A, SL: N/A, BL: -75 m from GL, Steel 

  40 L/sec x 50 m, (100 HP x 1, 75 HP x 2, 60 HP x 1) 

! Well-3 (construction year N/A), submersible pump x 1 unit 

12”, WL: N/A, SL: N/A, BL: -75 m from GL, PVC 

  35 L/sec x 70 m, 50 HP, 1 unit 

2) Aeration & Sedimentation facility 

! Air blowing type aerator & clarifier (integral unit) x 1 unit 

! Blower x 2 units 

* Blowers are not used. 

3) Filtration facility 

! Sand filter x 2 units 

! Centrifugal pump (for both filter feed & backwash) x 3 units (2-duty, 1-standby) 

  25 L/sec x 45 m, 30 HP 

! Blower x 1 unit 
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4) Water distribution facility 

! Elevated reservoir 

  200 m3, 35 mH 

* Well pumps and centrifugal pumps in filtration facility are directly connected to distribution 

network. 

5) Chemical dosing facility 

! Potassium permanganate 

* used for regeneration of manganese sand at backwash 

! Calcium hypochlorite 

* dosed at 2 points; pre chlorine (piping before aerator) & final chlorine (after filter) 

6) Others 

! Generator (for emergency) x 2 units 

  200 kVA, 1 unit (for all facility) 

  65 kVA, 1 unit (for iron/manganese removal facility only) 

2. Chemical Consumption 

* Underline value is according to hearing on site. 

1) Potassium permanganate (for regeneration of manganese sand at backwash) 

 Consumption : 60 kg/month 

2) Calcium hypochlorite 

 Consumption : 270 kg/month 

 Dosing rate : N/A 

3. Electricity 

* Underline value is according to hearing on site. 

1) Power Consumption  : N/A 

2) Power Efficiency  : N/A 

4. Organization Member 

1) Manager   : 1 person 

2) Technician & Operator : 6 person 

* Total manpower   : 7 person 

Facility Condition 

1. Deterioration Assessment (Facility Condition) 

1) Building frame  : Good 

2) Mechanical equipment : Water leaks a lot from K2MnO4 dosing point. 

3) Electrical equipment : Fairly good 

2. Instrumentation and Laboratory 

1) Instrumentation 

!Flow meter N/A 

!Pressure gauges N/A 
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2) Laboratory Equipment and Activities 

!This station does not equip with laboratory. Branch laboratory (twice a week, 20 minutes far away 

from this station) and central laboratory (twice a month, 20 minutes) conducts water analysis. 

3. Water Quality 

* Although branch laboratory and central laboratory conduct water analysis, the results are not available 

on site. Just in case there are problems in water quality, site manager is informed. 

O&M Condition 

1. Annual Budget for Operation and Maintenance 

* N/A 

The estimation using unit price of chemicals and electricity are as follows; 

!Potassium permanganate : 50 LE/kg x 60 kg/month x 12 month = 36,000 LE/year 

!Chlorine    : 8.5 LE/kg x 270 kg/month x 12 month = 27,540 LE/year 

!Electricity    : N/A 

2. Operation and Maintenance Activities 

1) Documents for the operation 

!Any documents are not available, such as Manuals/Drawings for each equipment, PFD, P&ID, SLD, 

and Layout drawings 

!Preventive maintenance schedule and its tasks are not arranged. 

2) Data recording (operation record) 

!Operation hour is recorded every day. On the other hands, current and pressure of operating pump are 

not recorded. 

3) Operation hours 

!The facility is managed 24 hours in 3 shifts. 

4) Backwash 

!Backwash for sand filter is conducted every 48 hours for 2 hours in total. 

5) Other O&M activities 

!The facility equips with aerator, but blowers for aerator do not used. This is because they use 

potassium permanganate instead of aeration. 

Current Problem 

Problem regarding O&M 

1) Staff on site does not understand operating parameters including even daily water amount. It seems 

that staff is just doing their own dairy tasks without considering how to manage operation. 

2) Water leaks a lot from K2MnO4 dosing point. It is so dangerous to come close to filter during 

backwash using K2MnO4. 

Necessary point for improvement of O&M activity (consideration) 

1) Efficiency may be improved by controlling backwash procedure on site, especially regarding the 

regeneration of manganese sand by potassium permanganate. 
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Date: 04/July/2011 

Site Description of the Candidate Facility

Affiliation  : GHAPWASCO (Tanta Markaz) 

Type of Facility : Iron/Manganese Removal Facility 

Facility Name : Berma 

Attendance : Mr. Moataz Riyad, Mr. Ahmed El Malh, Mr. Ahmed Abd El Fattah (GHAPWASCO) 

 Dr. Sayed Madbouly, Mohamed Abouzekry, Ryoji Nagao (JICA Expert Team)

General Information 

1. Establishment : Year 1954 well station 

  Year 1994 Iron/Manganese Removal Facility 

2. Water Source :  Well Water 

3. Water Quantity : 8,000 m3/day (design) 

4,000 m3/day (operation) 

4. Covered Area for Water Supply : 2 village (Berma, Heset Berma) 

5. Service Population : 120,000 people 

 * needs to be checked again 

6. Access Level  : 30 min from GHAPWASCO 

Facility Outline 

1. System Structure 

“Aeration + Sedimentation + Filtration” (Vendor: Air Plane) 

1) Intake facility 

*WL: Water Level, SL: Screen Level, BL: Bottom Level, GL: Ground Level hereinafter 

! Well-1 & 2 (1994), Submersible pump x 1 unit 

10”, WL: -5/-7 m from GL, SL: -25 m from GL, BL: -100 m from GL, Galvanized steel 

  35 L/sec, 50 HP 

! Well-3 (2010), Submersible pump x 1 unit 

10”, WL: -5/-7 m from GL, SL: -25 m from GL, BL: -120 m from GL, PVC 

  35 L/sec, 50 HP 

! Well-1 (2011), Submersible pump x 1 unit 

12”, WL: -5/-7 m from GL, SL: -25 m from GL, BL: -120 m from GL, PVC 

  35 L/sec, 50 HP 

2) Aeration & Sedimentation facility 

! Water fall type aerator & clarifier x 2 lines (1 building) 

3) Filtration facility 

! Sand filter x 3 units 

! Centrifugal pump (for both filter feed & backwash) x 4 units 

  40 L/sec x 58 m, 75 kW 

4) Water distribution facility 

! Elevated reservoir 

  100 m3, 25 mH 

* Centrifugal pumps in filtration facility are directly connected to distribution network. 

Gharbia Governorate, Berma, Iron/Manganese Removal Facility (2/3) 

5) Chemical dosing facility 

! Potassium permanganate 

* dosed at piping before aerator and used for regeneration of manganese sand once a month 

! Gaseous chlorine 

* dosed at piping before aerator only 

6) Others 

! Generator (for emergency) x 1 unit 

  340 kVA 

2. Chemical Consumption 

* Underline value is according to hearing on site. 

1) Potassium permanganate 

 Consumption : 90 kg/month 

2) Gaseous chlorine 

 Consumption : 180 kg/month 

 Dosing rate : 1 mg/L 

 (180 kg/month / 30 day / 4,000 m3/day = 1.5 mg/L) 

3. Electricity 

* Underline value is according to hearing on site. 

1) Power Consumption  : N/A 

2) Power Efficiency  : N/A 

4. Organization Member 

1) Manager   : 1 person 

2) Technician   : 6 person (3 shifts) 

* Total manpower   : 7 person 

Facility Condition 

1. Deterioration Assessment (Facility Condition) 

1) Building frame  : Fairly good 

2) Mechanical equipment : Water leakage is going on a lot from valves and piping. 

3) Electrical equipment : Finishing of wiring works is not so good. 

2. Instrumentation and Laboratory 

1) Instrumentation 

!Flow meter which shows integral and instantaneous flow is installed treated water line. 

!Some of well pumps do not have pressure gauge. 

2) Laboratory Equipment and Activities 

!This station does not equip with laboratory. Branch laboratory (30 minute from the station) conducts 

water analysis once a week. 
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3. Water Quality 

* Central laboratory conducts water analysis, however the results are not available on site. 

O&M Condition 

1. Annual Budget for Operation and Maintenance 

* N/A 

2. Operation and Maintenance Activities 

1) Documents for the operation 

!Any documents are not available, such as Manuals/Drawings for each equipment, PFD, P&ID, SLD, 

and Layout drawings 

!Preventive maintenance schedule and its tasks are not arranged. 

2) Data recording (operation record) 

!Operation hour, treated water flow, and backwash are recorded every day. On the other hands, 

current and pressure of operating pump are not recorded. 

!Maintenance works are recorded. 

3) Operation hours 

!The facility is operated 24 hours in 3 shifts. 

4) Backwash 

!Backwash for sand filter is conducted every 8 hours for 20 minutes. 

5) Other O&M activities 

!The station has 2 lines of aerator and sedimentation tank, and it operated alternately for a week in 

order to clean the line on standby. 

!The station conduct overhaul once a month. 

Current Problem 

Problem regarding O&M 

1) Water leakage is going on a lot from valves and piping. 

2) Finishing of wiring and piping work is not so good, and a lot of garbage is left on site. 

3) Drain water is discharged to irrigation canal without any treatment. 

4) Operating conditions are not monitored and managed well on site, such as flow and water quality 

including residual chlorine for distribution. It will delay the reaction in case of trouble. 

Necessary point for improvement of O&M activity (consideration) 

1) There is some possibility for decrease in chemical consumption especially regarding potassium 

permanganate. In general, manganese can be removed with both chlorine dosing and manganese 

sand, without potassium permanganate dosing and re-generation. 

2) Staff on site conducts backwash every 8 hours, however it may be reduced with appropriate 

management. 
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Date: 09/July/2011 

Site Description of the Candidate Facility

Affiliation  : GHAPWASCO (El Santa Markaz) 

Type of Facility : Iron/Manganese Removal Facility 

Facility Name : Shobraelola 

Attendance : Mr. Abd El Monem, Mr. Moataz Riyad, Mr. Ahmed El Malh, Mr. Ahmed Abd El Fattah 

  (GHAPWASCO) 

 Dr. Sayed Madbouly, Ahamed Ragab, Ryoji Nagao (JICA Expert Team)

General Information 

1. Establishment : Year 1948 well station 

  Year 2004 Iron/Manganese Removal Facility 

2. Water Source :  Well Water 

3. Water Quantity : 8,000 m3/day (design) 

4,500 m3/day (operation) 

4. Covered Area for Water Supply : 7 village (Abo Ghor, Shobraelola, Kafr Slimein Awad, Sehem, 

  Manshet Abd Allah, Blos El Hor, Kafr El Hag Dawod) 

5. Service Population : N/A 

6. Access Level  : 30 min from GHAPWASCO 

Facility Outline 

1. System Structure 

“Aeration + Sedimentation + Filtration” (Vendor: Air Plane) 

1) Intake facility 

*WL: Water Level, SL: Screen Level, BL: Bottom Level, GL: Ground Level hereinafter 

! Well-1 (1996), Submersible pump x 1 unit 

10”, WL: -6 m from GL, SL: -42 m from GL, BL: -110 m from GL, Galvanized steel 

  35 L/secx x 70 m, 50 HP, 380 V 

! Well-2 (1996), Submersible pump x 1 unit 

10”, WL: -6 m from GL, SL: -42 m from GL, BL: -110 m from GL, Galvanized steel 

  35 L/secx x 70 m, 50 HP, 380 V 

2) Aeration & Sedimentation facility 

! Water fall type aerator & clarifier x 2 lines (1 building) 

3) Filtration facility 

! Sand filter x 3 units 

! Centrifugal pump (for both filter feed & backwash) x 4 units 

  40 L/sec x 58 m, 75 kW 

4) Water distribution facility 

! Elevated reservoir 

* Centrifugal pumps in filtration facility are directly connected to distribution network. 
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5) Chemical dosing facility 

! Potassium permanganate 

* dosed at piping before aerator 

! Gaseous chlorine 

* dosed at after aerator 

Staff replaced dosing point due to the lack of pump head, though originally designed at piping after 

aerator.  

6) Others 

! Generator (for emergency) x 1 unit 

  340 kVA 

2. Chemical Consumption 

* Underline value is according to hearing on site. 

1) Potassium permanganate 

 Consumption : 10 to 12 kg/month (10 g/L solution) 

 Dosing rate : 10 g/hr (10 g/hr x 24 hr / 4,500 m3/day = 0.05 mg/L) 

2) Gaseous chlorine 

 Consumption : 160 to 200 kg/month 

 Dosing rate : 0.4 kg/hr (0.4 kg/hr x 24 hr / 4,500 m3/day = 2.1 mg/L) 

3. Electricity 

* Underline value is according to hearing on site. 

1) Power Consumption  : 47,000 to 55,000 kWh/month 

2) Power Efficiency  : (47,000 to 55,000 kWh/month / 30 day / 4,500 m3/day 

   = 0.348 to 0.407 kWh/m3) 

4. Organization Member 

1) Manager   : 1 person 

2) Technician   : 6 person 

3) Labor   : 1 person 

* Total manpower   : 8 person 

Facility Condition 

1. Deterioration Assessment (Facility Condition) 

1) Building frame  : Good 

2) Mechanical equipment : Good 

3) Electrical equipment : Good 

2. Instrumentation and Laboratory 

1) Instrumentation 

!Flow meter which shows integral and instantaneous flow is installed treated water line. 
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2) Laboratory Equipment and Activities 

!This station does not equip with laboratory. El Santa branch laboratory (10 minute from the station) 

conducts water analysis twice a month. 

!Residual chlorine is measured once a day on site by colorimeter kit. 

3. Water Quality 

1) Produced water 

!Residual chlorine  : 0.4 mg/L 

* Branch laboratory conducts water analysis, however the results are not available on site. 

O&M Condition 

1. Annual Budget for Operation and Maintenance 

* N/A  

The estimation using unit price of chemicals and electricity are as follows; 

!Potassium permanganate : 50 LE/kg x 12 kg/month x 12 month = 7,200 LE/year 

!Chlorine    : 8.5 LE/kg x 200 kg/month x 12 month = 20,400 LE/year 

!Electricity    : 0.25 LE/kWh x 55,000 kWh/month x 12 month = 165,000 LE/year 

(7,200 + 20,400 + 165,000) LE/year / 365 day / 4,500 m3/day = 0.117 LE/m3 

2. Operation and Maintenance Activities 

1) Documents for the operation 

!Any documents are not available except for Cl dosing unit, such as Manuals/Drawings for each 

equipment, PFD, P&ID, SLD, and Layout drawings 

!Preventive maintenance schedule and its tasks are not arranged. 

2) Data recording (operation record) 

!Operation hour, treated water flow, and backwash are recorded every day. On the other hands, 

current and pressure of operating pump are not recorded. 

!Trouble shooting works are recorded. 

3) Operation hours 

!The facility is managed 24 hours in 3 shifts and actually operated 17 to 18 hours a day. 

4) Backwash 

!Backwash for sand filter is conducted every day for 20 minutes (15 minutes backwash and 5 minutes 

rinse wash). 

5) Other O&M activities 

!The station has 2 lines of aerator and sedimentation tank, and it operated alternately for 15 days (10 

days in summer) in order to clean the line on standby. 

Current Problem 

Problem regarding O&M 

1) There is not enough room for well capacity, because the other 2 wells have been clogged. 

2) The station sometimes meets the problems with biological test, though colorimeter kit for residual 

chlorine is available on site. 
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Necessary point for improvement of O&M activity (consideration) 

1) It is necessary to construct new wells, because current operating 2 wells are old (15 years old) and do 

not have enough capacity in case; Well pump capacity is 3,000 m3/day each against 4,500 m3/day of 

operating capacity. In case one of the well is in failure, the station cannot meet the demands. 

2) There is some possibility for decrease in chemical consumption especially regarding potassium 

permanganate. In general, manganese can be removed with both chlorine dosing and manganese 

sand, without potassium permanganate dosing. 

Gharbia Governorate, Tanta El Teraa El Melahia WTP (1/6) 

Site Description of the Tanta El Teraa El Melahia SWTP

Affiliation  : GHAPWASCO (Tanta Markaz) 

Type of Facility : Surface Water Treatment Plant 

Facility Name : Tanta El Teraa El Melahia SWTP 

Attendance : Ahmed El Maleh, Rezq El Feky, Mahmoud Badr, Mohamed Massaud (GHAPWASCO) 

 Mohamed Abouzekry, Sayed Osman Madbouly, Tomohiro Shimizu (JICA Expert Team)

General Information 

1. Establishment : 1 Jan, 2011 (Establishment) 

 : 7 July, 2012 (Handed over date)  

2. Water Source :  Surface Water (El Melahia Cabal) 

3. Water Quantity : 1,400 l/sec (design) 

  600 l/sec (operation) 

 * 800 l/sec at peak time (from 10:00 to 16:00) 

4. Covered Area for Water Supply : This facility has 3 distribution lines. 1 line is for Tanta city, another 

  lines are for some village in Tanta Markaz.  

5. Service Population : 3,000 peoples (500,000 peoples after expansion) 

6. Access Level  : 15 min (next to GHAPWASCO) 

Facility Outline 

1. System Structure 

“Conventional type Water Treatment Plant” 

1) Intake facility 

! Intake Screen : Inclined screen x 3units (3 line) 

! Vertical Shaft Centrifugal Pump x 5 units 

  550L/sec x 17m, 380V x 50Hz x 160kW, 286.7A 

2) Sedimentation facility : 4 tanks 

! Flash mixer x 1 unit/tank  

  380V x 50Hz x 2.2kW 

! Mechanical slow mixer x 4units/tank 

  380V x 50Hz x 0.12kW 

! Sludge collector x 1 unit/tank 

  380V x 50Hz x 0.55kW 

3) Filtration facility 

! Filter bed x 16 units 

! Backwash Sump 

! Vertical Shaft Centrifugal Pump (for Backwash) x 3 units  

  275L/sec x 15m, 380V x 50Hz  

! Air blower x 2 units (1-duty, 1-standby) 

  4354 m3/h x 500mbar, 380V x 50Hz x 90kW, 159A 

4) Water distribution facility 

! Reservoir x 3 tanks 

  8,000 m3 (4,000 m3 x 2) @ each tank 
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! Double Suction Centrifugal Pump x 10 units 

  290L/sec x 60m, 380V x 50Hz x 315kW, 554.6A 

5) Drainage facility 

! Drainage Tank x 2 tanks 

! Vertical Shaft Centrifugal Pump x 3 units 

  250L/sec x 25m, 380V x 50Hz x 160kW, 290.8A 

6) Chemical dosing facility 

! Aluminum sulfate  

" Alum storage tank x 3 tanks  

130t x 2tanks, 68t x 1tank 

" Alum transfer pump x 4 units 

Centrifugal pump 

12-54m3/h x 20.9-9m, 380V x 50Hz x 3kW, 6.38A 

" Alum dilution tank x 3 tanks 

81m3/tank (4.5 x 4.5 x 4mH) 

" Alum dosing pump x 3 units 

Diaphragm pump 

531-3541 L/h x 8kg/cm2, 380V x 50Hz x 5.5kW, 10.1A 

! Gaseous chlorine 

" Chlorine Dosing equipment 

Pre-Chlorine dosing equipment : 60kg/h x 2units (1duty, 1 stand-by) 

Post-Chlorine dosing equipment : 25kg/h x 2units (1duty, 1 stand-by) 

         Booster Pump for pre-chlorination  : Vertical type centrifugal pump x 2units 

                                9-24 m3/h x 195-86m, 380V x 50Hz x 11kW, 18.2A 

         Booster Pump for post-chlorination  : Vertical type centrifugal pump x 2units 

                                9-24 m3/h x 65-28.6m, 380V x 50Hz x 4kW, 7.53A 

" Weight balance x 2 units 

7) Others 

! Neutralizing facility for chlorine leakage  

" Caustic soda pump 

Centrifugal pump 

66-216 L/min x 36-14m, 380V x 50Hz x 1.7kW, 3A 

" Blower 

380V x 50Hz x 5.5kW, 12.1A 

" Mixer 

380V x 50Hz x 1.1kW 

" Leakage detector 

4 sensors 

! Emergency Generator 

2. Chemical consumption 
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* Average consumption is not available on site 

1) Aluminum sulfate 

 Dosing rate : 38 mg/L 

2) Gaseous chlorine 

Dosing rate : 7mg/L (Pre-Chlorine), 3mg/L (Post-Chlorine) 

3. Electrical consumption 

* Average consumption is not available on site 

4. Organization Member 

1) Manager (Engineer)  : 1 person 

2) Vice engineer (Engineer) : 1 person 

3) Chemist   : 4 person 

4) Laboratory assistant  : 2 person 

5) Technician & Operator : 26 person (3 shifts) 

6) Labor   : 3 person 

* Total manpower   : 37 person 

Facility Condition 

1. Deterioration Assessment (Facility Condition) 

1) Building frame  : Good 

2) Mechanical equipment : Fairly good. 

 Some equipment is already broken despite of new facility. 

" Pressure gauges  

" Sludge discharge valve condition (Open-close action is difficult.) 

3) Electrical equipment : Good. 

2. Instrumentation and Laboratory 

1) Instrumentation 

!Flow meters are installed at raw water and treated water line. In addition, weight balance, chlorine 

leakage detector and other instrumentation is prepared. However, some instrumentations, such as level 

meter for filters, may need arrangement, but not essential. 

2) Laboratory Equipment and Activities 

!Turbidity meter, pH meter, TDS/Conductivity meter, Jar tester, Residual chlorine meter, 

Spectrophotometer, and so on are equipped. 

!General items of physical and chemical properties are measured once a day. 

!Turbidity, pH, and Residual chlorine are measured every 2 hours. 

!Jar test is conducted twice per week in order to determine aluminum sulfate dosing. 

!Chlorine demand test (breakpoint test) is not conducted. Depend on the result of residual chlorine 

check, dosing rate is adjusted. 

3. Water Quality 

1) Raw water 
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!Turbidity   : 8.0 NTU 

!pH  : 7.6 

1) Produced water 

!Turbidity  : 0.4 NTU (Standard; 1 NTU) 

!Residual chlorine : 1.5 mg/L 

!pH  : 7.6 (Standard; 6.5 - 8.5) 

* Above standard is based on Decree No.458 for the year 2007 by Ministry of Health 

O&M Condition 

1. Annual Budget for Operation and Maintenance 

* Average budget is not available on site. Staff on site does not care about the operation cost and unit 

price of chemicals and electricity. 

2. Operation and Maintenance Activities 

1) Documents for the operation 

!Any documents are prepared except for facility layout drawing. 

2) Data recording (operation record) 

!Any operation conditions are not recorded. (Operation recording formats are not prepared.) 

!Water quality measured in laboratory is recorded every day. 

3) Operation hours 

!The facility is operated 24 hours in 3 shifts. 

4) Backwash 

!Backwash for sand filter is conducted 3 times per 2 days. (Timing of backwash is decided by 

chemist) 

!Backwash sequence is as follows; 

  (a) air, 10 min 

  (b) air + water, 10 min 

  (c) water, 10 min 
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Current Problem 

Problem regarding O&M 

1) Drawings and manuals are not prepared in the facility. (The Contractor didn’t hand over them.) 

2) There is no problem regarding O&M activities except for the some equipment troubles caused by low 

equipment quality and insufficiency of facility design. 

! Clogging of the intake screen (need to install the intake barrier) 

! Leakage from the pump head 

! And etc, 

* 7 technicians graduated the water treatment school. They try to improve above problems. 

Necessary point for improvement of O&M activity (consideration) 

1) Operation staff concern about the countermeasure in the emergency situation, such as power failure 

and gaseous chlorine leakage. (Preparation of SOP for the countermeasures in emergency situation is 

required.) 

2) Supporting rods of clarifier assembled in sedimentation tanks damages sometime due to the overload 

caused by the accumulation of sludge. 

* Frequency of sludge drainage is once 10 to 15 days, because it’s hard to operate drainage valves 

due to the equipment quality. (To avoid the damage to rods, clarifiers operate 2 or 3 days. Then 

stop it until sludge drainage.) 

3) Because inlet water balance is not equal at the right and left filters, head loss doesn’t become equal at 

both sides. (Inlet water balance should be improved.) 

Head loss difference 

Outlet 

Sand Filter 

Inlet water balance is not equal. 

Sand layer Sand layer 

Underdrain unit 
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Selection Criteria List

1 2 3 4

Full Marks 10 15 10 10

Criteria access time design capacity

total staff number of;

- Engineer

- Chemist (for the facility)

- Technician

- Operator

system typicality in neighborhood

Note) The typicality of surface

water treatment plant shall be

evaluated from the viewpoint of;

- backwash

- mixing

- sludge treatment

0 to 19 min

20 to 39 min

40 to 59 min
secondary

dominant

60 min over
thirdly

dominant

others: no marks

No.

Item

S
e
le

c
ti
o
n
 C

ri
te

ri
a

Marks

First the biggest facility gets full

marks (15), then the other facility

get marks as follows;

Mx = Qx / Qmax x 15

Mx: marks of 'x' facility

Qx: capacity of 'x' facility

Qmax: capacity of biggest facility

15: full marks

Mx shall be truncate after the

decimal point, for example, 9.6 is

truncated to be 9.

First the biggest facility gets full

marks (10), then the other facility

get marks as follows;

Mx = Nx / Nmax x 10

Mx: marks of 'x' facility

Nx: number of 'x' facility

Nmax: number of biggest facility

10: full marks

Mx shall be truncate after the

decimal point, for example, 9.6 is

truncated to be 9.

most dominant

Access Time Design Capacity Staff Number System Typicality

3

5

8

10

3

5

10
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Selection Criteria List

Full Marks

Criteria

No.

Item

S
e
le

c
ti
o
n
 C

ri
te

ri
a

Marks

5 6

Surface Water Treatment Plant Iron/Manganese Removal Facility

20 15

(1) capability & sustainability as

water treatment facility

(2) construction year

(1) laboratory availability on site

(2) access time to nearest

laboratory

Note) Laboratory had better equip

with the following meters at least for

reference.

- iron (Fe)

- manganese (Mn)

- ammonium (NH4)

- TDS/conductivity meter

- turbidity meter

- pH meter

- residual chlorine meter

Comparative Assessment

high capability

new construction

(20% of total)
laboratory

available on site

(30% of total)
access time:

0 to 19 min

(30% of total)
access time:

20 to 39 min

(20% of total)
access time:

40 min over

low capability

old construction

Instrumentation Device
Water Analysis

15

Total marks shall be the total of the

marks which is defined for

individual equipment as follows;

(1) turbidity meter

- 3 points

(2) pH meter

- 3 points

(3) residual chlorine meter

- 3 points

(4) jar test

- 3 points

(5) chlorine demand test

(breakpoint test)

- 3 points

15 points in case laboratory is

available on site

otherwise access time to nearest

laboratory shall be evaluated.

Marks shall be the total of the marks

which is defined for individual equipment

as follows;

(1) flow meter for raw water

- available: 2 points

- need repair: 1 point

(2) flow meter for treated water

- available: 2 points

- need repair: 1 point

(3) flow meter for chemicals

- all available: 1 point

(4) level meter for reservoir

- available: 1 point

(5) level meter for filter bed

- available: 1 point

(6) level meter (or balance) for chemical

- available: 2 points

- need repair: 1 point

(7) incoming power meter

- available: 3 points

- need repair: 2 points

(8) ammeter for equipment

 - all available: 1 point

(9) pressure gauge for distribution

network

- available: 1 point

(10) pressure gauge for equipment

- all available: 1 point

7

Facility Condition

6

10

16

20

5

8

12

15
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Selection Criteria List

Full Marks

Criteria

No.

Item
S

e
le

c
ti
o
n
 C

ri
te

ri
a

Marks

8 9 10 11

10 10 10 10 135

Point-Deduction Scouring

Each marks which defined for

individual item as follows shall be

deducted from full marks;

(1)  operation hour

- 1 point

(2) flow

 - 1 point

(3) current

- 1 point

(4) pressure

- 1 point

(5) backwash

- 1 point

(6) chemical consumption

- 1 point

(7) water quality

- 4 points

Point-Deduction Scouring

Each marks which defined for

individual item as follows shall be

deducted from full marks;

(1)  process flow diagram (PFD)

- 2 points

(2) layout drawing

 - 2 points

(3) piping & instrument diagram

(P&ID)

- 2 points

(4) single line diagram (SLD)

- 2 points

(5) equipment drawing & manual

- 2 points

Data Management

Point-Deduction Scouring

Each marks which defined for

individual item as follows shall be

deducted from full marks;

(1)  preventive maintenance

schedule

- 2 points

(2) preventive maintenance task

instruction

 - 4 points

(3) preventive maintenance record

- 2 points

(4) trouble shooting record

- 1 point

(5) spare parts stock

- 1 point

Marks shall be the total of the

marks which is defined for

individual item as follows;

(1)  safety control staff

- 3 points

(2) neutralizing facility for chlorine

leakage

 - 3 points

(3) coupling/belt cover

- 2 points

(4) handrail in high place

- 2 points

Safety PrecautionMaintenance ActivityDocument Arrangement

total

marks

3 / 3

S2.2-8



 

 

 

 

 

 

 

 

MCWW 



 



Minufia Governorate, Shebeen El Kom El Gedeeda (1/4) 

Date: 11/Jun/2011 

Site Description of the Candidate Facility

Affiliation  : MCWW (Shebeen El Kom Markaz)  

Type of Facility : Surface Water Treatment Plant 

Facility Name : Shebeen El Kom El Gedeeda 

Attendance : Mr. Ayman Bassuni, Mr. Mohammed Fathi, Mr. Salem Hamdy (MCWW) 

 Mohammed Abd El-kader, Ahamed Ragab, Ryoji Nagao (JICA Expert Team)

General Information 

1. Establishment : Year 2006 

2. Water Source :  Surface Water (Bahr Shebeen) 

3. Water Quantity : 68,000 m3/day (design) 

 35,680 m3/day (operation) 

4. Covered Area for Water Supply : 1 city (Shebeen El Kom) 

5. Service Population : Approx. 170,000 People 

6. Access Level  : 5 to 10 min from MCWW 

Facility Outline 

1. System Structure 

“Conventional type Water Treatment Plant” 

Fig.1 Process Flow Diagram

1) Intake facility 

! Intake piping 600 mm x 3 lines 

! Centrifugal pump x 6 units 

  220 L/sec x 9 m, 30 kW, 380 V 

2) Sedimentation facility 

! Flash mixer x 1 unit 

  100 rpm, 2 kW, 380 V 
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! Clariflocculator (circle) with sediment collector x 4 units 

  32 r/day, 1.6 kW, 380 V 

3) Filtration facility 

! Filter bed x 10 units 

! Centrifugal pump (for Backwash) x 3 units (2-duty, 1-standby) 

  200 L/sec x 9 m, 30 kW, 380 V 

! Air blower x 2 units (1-duty, 1-standby) 

  77.8 m3/min x 0.5 bar, 110 kW, 380 V 

4) Water distribution facility 

! Reservoir x 4 units 

  12,000 m3 (3,000 m3 x 4) 

! Centrifugal pump x 6 units 

  200 L/sec x 60 m, 250 kW, 380 V 

5) Drainage facility 

! Centrifugal pump x 3 units 

  200 L/sec x 18 m, 55 kW, 380 V 

6) Chemical dosing facility 

! Aluminum sulfate 

! Gaseous chlorine 

7) Others 

! Generator (for emergency) x 1 unit 

  1,000 kVA 

! Neutralizing facility for chlorine leakage (sodium hydroxide) 

2. Chemical Consumption 

* Underline value is according to hearing on site. 

1) Aluminum sulfate 

 Consumption : 25 to 30 ton/month (a)

 Dosing rate : 16 mg/L 

* Consumption calculated by dosing rate is as follows; 

16 mg/L x 35,680 m3/day x 30 day = 17 ton/month (b)

The difference of consumption between (a) hearing and (b) calculation suggests, for example, 

overdose of aluminum sulfate. 

2) Gaseous chlorine 

 Consumption : (8 to 9 mg/L x 35,680 m3/day x 30 day = 8.6 to 9.6 ton/month) 

 Dosing rate : pre chlorine 7 mg/L, post chlorine 1 to 2 mg/L 

3. Electricity 

* Underline value is according to hearing on site. 

1) Power Consumption  : 250,000 kWh/month 

2) Power Efficiency  : 0.25 kWh/m3 
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4. Organization Member 

1) Manager   : 1 person 

2) Mech. engineer   : 2 person 

3) Elec. engineer   : 3 person 

4) Chemist   : 7 person (3 shifts) 

5) Technician   : 6 person (2 x mechanical, 2 x electrical, 2 x chemical) 

6) Operator   : 15 person (3 shifts) 

7) Safety manager   : 1 person 

8) Others   : 11 person (office worker, security guard, gardener, labor) 

* Total manpower   : 46 person 

Facility Condition 

1. Deterioration Assessment (Facility Condition) 

1) Building frame  : Good 

2) Mechanical equipment : Good 

3) Electrical equipment : Communication between SCADA and instruments has some problem and 

is under repair. 

2. Instrumentation and Laboratory 

1) Instrumentation 

!Flow meter and pressure sensor with transmit function are installed at raw water and treated water 

line. 

!Residual chlorine analyzer with transmit function is installed at treated water line, but it is out of 

service.

2) Laboratory Equipment and Activities 

!Turbidity meter, pH meter, TDS/Conductivity meter, Jar tester, Residual chlorine meter, 

Spectrophotometer, Microscope, and so on are equipped. 

!General items of physical, chemical, biological properties are measured once a day. 

!Turbidity and Residual chlorine are measured every 2 hours. 

!Jar test is conducted once a week, and in addition, in case turbidity in raw water is increased in order 

to determine aluminum sulfate dosing. 

3. Water Quality 

1) Raw water (as one day example) 

!Turbidity   : 8.1 to 13.2 NTU 

!pH   : 7.9 

1) Produced water 

!Turbidity   : 0.1 to 0.2 NTU (Standard; 1 NTU) 

!Residual chlorine  : 1.2 to 1.5 mg/L 

!pH   : 7.6 (Standard; 6.5 - 8.5) 

* Above standard is based on Decree No.458 for the year 2007 by Ministry of Health 
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O&M Condition 

1. Annual Budget for Operation and Maintenance 

* Average budget is approx. 2,042,352 LE/year, although it is managed by MCWW 

(2,042,352 LE/year / 365 day / 35,680 m3/day = 0.157 LE/m3) 

2. Operation and Maintenance Activities 

1) Documents for the operation 

!Manuals for each equipment and as-built drawings such as PFD, P&ID, SLD, and Layout drawing 

are available. Operation manual for system are also available. 

!P&ID drawings are displayed at relevant facility on site. 

!Preventive maintenance schedule and its tasks are available. 

2) Data recording (operation record) 

!Basic items necessary for daily operation are recorded every day. 

!Water quality measured in laboratory is recorded every day. 

3) Operation hours  

!The facility is operated 24 hours in 3 shifts. 

4) Backwash 

!Backwash for sand filter is conducted every 24 hours. In addition, in case water level in filter bed is 

increased, backwash is done in shorter interval automatically by water level in filter bed, or sometimes 

manually. 

!Backwash sequence is usually as follows; 

  (a) air, 3 min 

  (b) air + water by 1 pump, 12 min 

  (c) water by 2 pumps, 7 min 

5) Other O&M activities 

!Post chlorine dosing facility has 5 dosing points. 4 are located at each treated water reservoir, and the 

other at distribution piping after reservoir in order to compensate for the lack of residual chlorine. 

Current Problem 

Problem regarding O&M 

1) Communication between SCADA and instruments has some problem and is under repair. 

2) Staff on site has some difficulty to get spare parts, because of low activity of local agent. 

3) Chlorine dosing unit needs to be maintained frequently, and therefore, it costs a lot. 

Necessary point for improvement of O&M activity (consideration) 

1) Staff on site wants to improve the efficiency such as water, power, and chemical, and therefore they 

are planning to construct re-circulation piping from drainage facility to sedimentation facility. 

2) This station equips with on-line residual chlorine analyzer, but it is in failure and left unsolved. If this 

analyzer is repaired, it may reduce work of analysis and ensure the safety of potable water by 24 

hours monitoring. 

3) Communication among staffs on site had better to be improved, in order to reduce misunderstanding 

and/or miss-operation such as aluminum consumption mentioned above. 

Minufia Governorate, Mahatet Menouf El Morashaha (1/4) 

Date: 14/Jun/2011 

Site Description of the Candidate Facility

Affiliation  : MCWW (Menouf Markaz) 

Type of Facility : Surface Water Treatment Plant 

Facility Name : Mahatet Menouf El Morashaha 

Attendance : Mr. Mohammed Fathi, Mr. Salem Hamdy (MCWW) 

 Mohammed Abd El-kader, Ahamed Ragab, Ryoji Nagao (JICA Expert Team)

General Information 

1. Establishment : Year 2001 

2. Water Source :  Surface Water (El Bagoria canal) 

3. Water Quantity : 51,000 m3/day (design) 

 45,000 m3/day (operation) 

4. Covered Area for Water Supply : 3 city (Mefouf, Sers Elyan, El Bagoria) 

 3 village (Teta, Sengrg, Barhem) 

5. Service Population : Approx. 150,000 People 

6. Access Level  : 30 min from MCWW 

Facility Outline 

1. System Structure 

“Conventional type Water Treatment Plant” 

1) Intake facility 

! Centrifugal pump x 4 units 

  330 L/sec x 20 m, 90 kW, 380 V 

* Intake station is outside of main facility, approx. 8 km (5 to 10 minutes). 

2) Sedimentation facility 

! Flash mixer x 3 units 

! Mechanical mixing flocculator & Clarifier (rectangle) with sediment collector x 3 units 

3) Filtration facility 

! Filter bed x 8 units 

  60 m2 each 

! Centrifugal pump (for Backwash) x 2 units (1-duty, 1-standby) 

  714 L/sec x 20 m, 110 kW, 380 V 

! Air blower x 2 units (1-duty, 1-standby) 

  75 kW 

4) Water distribution facility 

! Reservoir x 2 units 

  6,200 m3 (2,000 m3 x 1, 4,200 m3 x 1) 

! Centrifugal pump x 6 units 

  300 L/sec x 60 m, 315 kW, 3.3 kV, 4 unit 

  200 L/sec x 60 m, 200 kW, 380 V, 2 unit 
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5) Drainage facility 

! Centrifugal pump x 2 units 

  260 L/sec x 17 m, 75 kW, 380 V 

6) Chemical dosing facility 

! Aluminum sulfate 

! Gaseous chlorine 

7) Others 

! Generator for main facility (for emergency) x 3 units 

  500 kVA each 

! Generator for intake station (for emergency) x 1 unit 

  317 kVA 

! Neutralizing facility for chlorine leakage (sodium hydroxide) 

2. Chemical 

* Underline value is according to hearing on site. 

1) Aluminum sulfate 

 Consumption : 38 ton/month 

 Dosing rate : 25 to 30 mg/L 

2) Gaseous chlorine 

 Consumption : 8 ton/month 

 Dosing rate : pre chlorine 6 to 9 mg/L, post chlorine 1 to 2 mg/L 

3. Electricity 

* Underline value is according to hearing on site. 

1) Power Consumption  : main facility 297,383, intake station 105,278 kWh/month 

2) Power Efficiency  : (402,661 kW/month / 30 day / 45,000 m3/day = 0.298 kWh/m3) 

4. Organization Member 

1) Manager   : 1 person for main facility, 1 person for intake station 

2) Elec. engineer   : 2 person 

3) Chemist   : 3 person (3 shifts) 

4) Technician   : 5 person for main facility (2 shifts) 

5) Operator   : 7 person (3 shifts) , 4 person for intake station 

6) Labor   : 8 person for main facility, 5 person for intake station 

* Total manpower   : 36 person 

Facility Condition 

1. Deterioration Assessment (Facility Condition) 

1) Building frame  : Fairly good 

2) Mechanical equipment : Good 

3) Electrical equipment : Flow meter on raw water and treated water line are in failure. 
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2. Instrumentation and Laboratory 

1) Instrumentation 

!Flow meters are installed at raw water and treated water line, but out of service. 

!Residual chlorine analyzer is installed at treated water line, but it is out of service. 

2) Laboratory Equipment and Activities 

!Turbidity meter, pH meter, TDS/Conductivity meter, Jar tester, Residual chlorine meter, 

Spectrophotometer, Microscope, and so on are equipped. 

!General items of physical, chemical, and biological properties are measured once a day. 

!Turbidity and Residual chlorine are measured every 2 hours. 

!Jar test is conducted once a week in order to determine aluminum sulfate dosing. 

3. Water Quality 

1) Raw water 

!Turbidity   : 20 to 30 NTU 

!pH   : 7.7 

1) Produced water 

!Turbidity   : 0.1 to 0.5 NTU (Standard; 1 NTU) 

!Residual chlorine  : 1.5 mg/L 

!pH   : 7.4 (Standard; 6.5 - 8.5) 

* Above standard is based on Decree No.458 for the year 2007 by Ministry of Health 

O&M Condition 

1. Annual Budget for Operation and Maintenance 

* Average budget is approx. 2,808,972 LE/year, although it is managed by MCWW. This include 

chemical, electricity, manpower, and spare parts. 

(2,808,972 LE/year / 365 day / 45,000 m3/day = 0.171 LE/m3) 

2. Operation and Maintenance Activities 

1) Documents on the operation 

!Manuals for equipment and are partially available. Operation manual for system are available. 

!P&ID, SLD, and Layout drawings are available. 

!Preventive maintenance schedule and its tasks are available. 

2) Data recording (operation record) 

!Basic items necessary for daily operation are recorded every day. 

!Water quality measured in laboratory is recorded every day. 

3) Operation hours  

!The facility is operated 24 hours in 3 shifts. 

4) Backwash 

!Backwash for sand filter is conducted every day. In addition, in case water level in filter bed is 

increased, backwash is done in shorter interval 
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!Backwash sequence is usually as follows; 

  (a) air, 4 min 

  (b) air + water, 4 to 5 min 

  (c) water, 12 min  

5) Other O&M activities 

!N/A

Current Problem 

Problem regarding O&M 

1) Staff on site believes that there is no problem. Equipment necessary for water transfer seems to work 

well, however some problems are left unsolved, for example flow meter necessary for good 

management. 

2) There is problem between the station and agriculture ministry. Sludge generated in the station is 

discharged into sewer without any treatment. Agriculture ministry has intakes for the irrigation 

system at sewer. 

Necessary point for improvement of O&M activity (consideration) 

1) The appearance of sand surface looks somehow dirty, it had better to be considered to improve 

sequence and management approach of backwash. 

2) However staff on site wants to improve the efficiency, he does not know the current efficiency or 

superior/inferior point compared with the other Surface Water Treatment Plants. It seems better to 

activate communications between each plant and information provision from MCWW. 
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Minufia Governorate, Mahatet Behwash El Gedeeda (1/4) 

Date: 14/Jun/2011 

Site Description of the Candidate Facility

Affiliation  : MCWW (Menouf Markaz) 

Type of Facility : Surface Water Treatment Plant 

Facility Name : Mahatet Behwash El Gedeeda 

Attendance : Mr. Mohammed Fathi, Mr. Salem Hamdy (MCWW) 

 Mohammed Abd El-kader, Ahamed Ragab, Ryoji Nagao (JICA Expert Team)

General Information 

1. Establishment : Year 2007 

2. Water Source :  Surface Water (El Kanaaya canal) 

3. Water Quantity : 2,500 m3/day (design) 

1,600 m3/day (operation) 

4. Covered Area for Water Supply : 2 village (Bahwash, Damleg) 

5. Service Population : Approx. 16,000 People 

6. Access Level  : 60 min from MCWW 

Facility Outline 

1. System Structure 

“Conventional type Water Treatment Plant” 

1) Intake facility 

! Centrifugal pump x 3 units (1-duty, 2-standby) 

  16 L/sec x 8 m, 4 HP, 380 V 

2) Sedimentation facility 

! Flash mixer x 1 unit 

! Clarifier (rectangle) with mechanical slow mixing x 2 unit 

3) Filtration facility 

! Filter bed x 2 units 

  5 m2 (2.5 m x 2 m) each 

! Centrifugal pump (for Backwash) x 2 units (1-duty, 1-standby) 

  50.5 L/sec x 8 m, 10 HP, 380 V 

! Air blower x 2 units (1-duty, 1-standby) 

  15 kW 

4) Water distribution facility 

! Reservoir x 2 units 

  1,000 m3 (500 m3 x 2) 

! Centrifugal pump x 3 units (1-duty, 2-standby) 

  15 L/min x 45 m, 30 HP, 380 V 

5) Drainage facility 

! Centrifugal pump x 2 units 

! Thickener x 1 unit 

! Drying bed x 1 unit 
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6) Chemical dosing facility 

! Aluminum sulfate 

! Sodium hypochlorite 

7) Others 

! Generator (for emergency) x 1 unit 

  160 kVA, PF 0.80 

2. Chemical Consumption 

* Underline value is according to hearing on site. 

1) Aluminum sulfate 

 Consumption : 1 ton/month 

 Dosing rate : 23 to 27 mg/L 

2) Gaseous chlorine 

 Consumption : 2 ton/month 

 Dosing rate : 35 mg/L 

* Breakdown of sodium hypochlorite dosed into raw water and treated water is not figured out on 

site. 

3. Power Consumption 

* Underline value is according to hearing on site. 

1) Power Consumption  : 170 to 220 kWh/month 

2) Power Efficiency  : (170 kWh/month / 30 day / 1,600 m3/day = 0.00354 kWh/m3) 

* However it is strange, above value is based on the hearing on site. 

4. Organization Member 

1) Manager   : 1 person 

2) Technician & Operator : 10 person (3 shifts) 

  11 person in total 

Facility Condition 

1. Deterioration Assessment (Facility Condition) 

1) Building frame  : Good 

2) Mechanical equipment : Good 

3) Electrical equipment : Some of ammeters are not active because of range mismatch. 

2. Instrumentation and Laboratory 

1) Instrumentation 

!Flow meter and are installed at backwash water and sludge water line, but not at raw water and 

treated water line. 

!Residual chlorine analyzer is installed at treated water line. 

!Turbidity sensor is installed at raw water and treated water line, but it is out of service. 
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2) Laboratory Equipment and Activities 

!This plant does not have laboratory, and does not equipped with any tools for water analysis except 

for on-line instrument mentioned above. Water quality is analyzed every day at Sadat water treatment 

plant (5 minutes from Behwash), and every week at Menouf branch laboratory (15 minutes). 

!pH, Residual chlorine, and so on are measured once a day at Sodot laboratory. 

!Turbidity in raw water and treated water and are measured every hour at Sodot laboratory. 

3. Water Quality 

1) Raw water (as one day example) 

!Turbidity   : 19 NTU 

!pH  : 7.6 

1) Produced water (as one day example) 

!Turbidity  : 0.1 NTU (Standard; 1 NTU) 

!Residual chlorine : 1.5 mg/L 

!pH  : 7.4 (Standard; 6.5 - 8.5) 

* Above standard is based on Decree No.458 for the year 2007 by Ministry of Health 

O&M Condition 

1. Annual Budget for Operation and Maintenance 

* Average budget is approx. 309,846 LE/year, although it is managed by MCWW 

(309,846 LE/year / 365 day / 1,600 m3/day = 0.531 LE/m3) 

2. Operation and Maintenance Activities 

1) Documents for the operation 

!Manuals and drawings for electrical facility are available, but others are not available. 

!General preventive maintenance schedule and its tasks which provided by MCWW are available. 

2) Data recording (operation record) 

!Basic items necessary for daily operation and maintenance activity are recorded every day. 

!Water quality record is not stored on site. 

3) Operation hours 

!The facility is operated 24 hours in 3 shifts. 

4) Backwash 

!Backwash for sand filter is conducted every 24 to 36 hours automatically. 

!Backwash sequence is as follows; 

  (a) air, 2 min 

  (b) air + water, 10 min 

  (c) water, 15 min 

5) Other O&M activities 

!The appearance of sand filter surface looks not so bad. 

Current Problem 

Problem regarding O&M 

1) Staff on site has some difficulty to get spare parts, because of low activity of local agent. 
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Necessary point for improvement of O&M activity (consideration) 

1) Although this plant does not have laboratory and does not equipped with any tools for water analysis, 

Sadat laboratory is close to this site. In addition, if they repair the on-line turbidity meter, it is useful 

to monitor operation condition. 

2) The capacity of this plant is much smaller than the other Surface Water Treatment Plant in Menouf 

Markaz, and it has only 2 trains of filtration facility. Flexibility of operation and similarity should be 

considered to apply SOP activity. For example, this plant can treat only 50% of rated capacity during 

shut-down of one filtration train in order to clean up or other SOP activities. 

Minufia Governorate, Mahatet Ashmoon El Morashaha (1/4) 

Date: 19/Jun/2011 

Site Description of the Candidate Facility

Affiliation  : MCWW (Ashmoon Markaz) 

Type of Facility : Surface Water Treatment Plant 

Facility Name : Mahatet Ashmoon El Morashaha 

Attendance : Mr. Ayman Bassuni, Mr. Mohammed Fathi, Mr. Saeed Abdelfattah (MCWW) 

 Mohammed Abd El-kader, Ahamed Ragab, Ryoji Nagao (JICA Expert Team)

General Information 

1. Establishment : Year 2005 

2. Water Source :  Surface Water (El Kanaaya canal) 

3. Water Quantity : 17,000 m3/day (design) 1
st
 stage 

  16,000 m3/day (operation) 

  * Another 17,000 m3/day at 2
nd
 stage is under construction. 

4. Covered Area for Water Supply : 1 city (Ashmoon) 

5. Service Population : Approx. 75,000 People 

6. Access Level  : 80 min from MCWW 

Facility Outline 

1. System Structure 

“Conventional type Water Treatment Plant” 

1) Intake facility 

! Intake piping x 2 lines 

600 mm 

! Centrifugal pump x 3 units (2-duty, 1-standby) 

  110 L/sec x 10 m, 25 HP, 380 V 

2) Sedimentation facility 

! Flash mixer x 1 unit 

  80 rpm 

! Clariflocculator (circle) with mechanical slow mixing and sediment collector x 1 unit 

  slow mixer: 3.5 rpm 

  clariflocculator: 2,000 m3 

3) Filtration facility 

! Filter bed x 4 units 

  6 m x 8 m = 48 m2 each 

! Centrifugal pump (for Backwash) x 2 units 

  400 L/sec x 10 m, 75 HP, 380 V 

! Air blower x 2 units 

  50 m3/min x 0.8 bar, 110 kW, 380 V 
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4) Water distribution facility 

! Reservoir x 3 unit 

  2,400 m3 (2,000 m3 x 1, 200 m3 x 2) 

! Centrifugal pump x 4 units 

  100 L/sec x 60 m, 150 HP, 380 V, 3 units 

  50 L/sec x 60 m, 75 HP, 380 V, 1 unit 

5) Drainage facility 

! Centrifugal pump x 2 units 

  250 L/sec x 10 m, 75 HP, 380 V 

6) Chemical dosing facility 

! Aluminum sulfate 

! Gaseous chlorine 

7) Others 

! Generator (for emergency) x 1 unit 

  2,000 kVA, 1,600 kW 

! Neutralizing facility for chlorine leakage (sodium hydroxide) 

2. Chemical Consumption 

* Underline value is according to hearing on site. 

1) Aluminum sulfate 

 Consumption : 9 to 10 ton/month 

 Dosing rate : 16 to 20 mg/L, 10% solution 

2) Gaseous chlorine 

 Consumption : 5 ton/month 

 Dosing rate : pre chlorine 4 mg/L, post chlorine 2 mg/L 

* (4 + 2) mg/L x 16,000 m3/day x 30 day = 2.88 ton/month, either consumption or dosing rate seems 

to be misunderstood. 

3. Electricity 

1) Power Consumption  : 163,309 kWh/month (according to MCWW) 

2) Power Efficiency  : (163,309 kWh/month / 30 day / 16,000 m3/day = 0.340 kWh/m3) 

4. Organization Member 

1) Manager   : 1 person (Elec. engineer) 

2) Elec. engineer   : 1 person 

3) Chemist   : 2 person 

4) Laboratory assistant  : 2 person 

5) Technician & Operator : 11 person (3 shifts) 

6) Labor   : 2 person 

* Total manpower   : 19 person 
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Facility Condition 

1. Deterioration Assessment (Facility Condition) 

1) Building frame  : Some deterioration and water leakage are going on. 

2) Mechanical equipment : Sediment collector of clariflocculator is in failure and left unsolved. 

3) Electrical equipment : Some instruments such as indicator on filter control panel and flow meters 

are out of service. 

2. Instrumentation and Laboratory 

1) Instrumentation 

!Flow meters are installed at raw water and treated water line, but in failure and left unsolved. 

!Residual chlorine analyzer for treated water is available. But, according to staff on site, it is not 

calibrated. 

2) Laboratory Equipment and Activities 

!Turbidity meter, pH meter, TDS/conductivity meter, Jar tester, Residual chlorine meter, 

Spectrophotometer, Microscope, and so on are equipped. 

!General items of physical, chemical, biological properties are measured once a day. 

!General items of biological properties are measured twice a week. 

!Turbidity and Residual chlorine are measured every 2 hours. 

!Jar test is conducted once a week in order to determine aluminum sulfate dosing. 

!Staff controls chlorine dosing rate by residual chlorine concentration as follows; at clariflocculator 

outlet water to be 1 mg/L and treated water to be 1.5 to 2.5 mg/L. 

3. Water Quality 

1) Raw water (as one day example) 

!Turbidity   : 9 to 20 NTU 

!pH   : 7.5 to 7.7 

1) Produced water 

!Turbidity   : 0.9 to 1.4 NTU (Standard; 1 NTU) 

!Residual chlorine  : 1.7 mg/L 

!pH   : 7.1 to 7.3 (Standard; 6.5 - 8.5) 

* Above standard is based on Decree No.458 for the year 2007 by Ministry of Health 

O&M Condition 

1. Annual Budget for Operation and Maintenance 

* Average budget is approx. 1,402,903 LE/year, although it is managed by MCWW 

(1,402,903 LE/year / 365 day / 16,000 m3/day = 0.240 LE/m3) 

2. Operation and Maintenance Activities 

1) Documents for the operation 

!Any documents are not available, such as Manuals for each equipment and P&ID, SLD, and Layout 

drawings 

!Preventive maintenance schedule and its tasks are not available. 
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2) Data recording (operation record) 

!Basic items necessary for daily operation such as operation hour and chemical consumption are 

recorded every day. On the other hands, current and pressure of operating pump are not recorded. 

!Water quality measured in laboratory is recorded every day. 

3) Operation hours 

!The facility is operated 24 hours in 3 shifts. 

4) Backwash 

!Backwash for sand filter is conducted every 24 hours. 

!Backwash sequence is usually as follows; 

  (a) air, 2 min 

  (b) air + water, 10 min 

  (c) water, 5 min  

5) Other O&M activities 

!N/A

Current Problem 

Problem regarding O&M 

1) Staff on site has some difficulty to get spare parts, because it takes a long time to develop a series of 

procedure in Ashmoon Markaz and MCWW. 

2) Turbidity of clariflocculator outlet water is high; 8 mg/L. 

3) Treated (filtered) water is pumped by way of not treated water reservoir but small receiver, and 

therefore it does not have enough chlorine contact time. It is not clear how treated water flows. 

4) Different types of water collecting device are installed for chambers in one filter unit, and therefore 

water level in each chamber is not equal. 

5) Staff on site complains about the design of 1
st
 stage facility, however, the same design is adopted for 

2
nd
 stage. 

6) There are a lot of construction materials and garbage on site, which seems so bad from the view point 

of safety and the role of water treatment plant. 

Necessary point for improvement of O&M activity (consideration) 

1) Although the station has only one clariflocculator, it is necessary to clean up the bottom of 

clariflocculator and to repair sediment collector. 

2) It is necessary to review the treated water piping route, and modify if necessary. 

3) Water collecting device under sand layer should be exchanged in order to equalize the pressure loss. 
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Minufia Governorate, Mahatet El Sadat El Satheya (1/4) 

Date: 18/Jun/2011 

Site Description of the Candidate Facility

Affiliation  : MCWW (El Sadat Markaz) 

Type of Facility : Surface Water Treatment Plant 

Facility Name : Mahatet El Sadat El Satheya 

Attendance : Mr. Ayman Bassuni, Mr. Mohammed Fathi, Mr. Saeed Abdelfattah (MCWW) 

 Mohammed Abd El-kader, Ahamed Ragab, Ryoji Nagao (JICA Expert Team)

General Information 

1. Establishment : Year 2009 

2. Water Source :  Surface Water (El Riah El Nasry) 

3. Water Quantity : 102,000 m3/day (design) 

 50,860 m3/day (operation) 

4. Covered Area for Water Supply : 1 city (El Sadat) 

5. Service Population : Approx. 50,000 People 

* This plant supplies water not only domestic use but also industrial and irrigation. 

6. Access Level  : 80 min from MCWW 

Facility Outline 

1. System Structure 

“Conventional type Water Treatment Plant” 

1) Intake facility 

! Intake piping x 1 line 

 1,000 nn 

! Centrifugal pump x 6 units 

  320 L/sec x 85 m, 420 kW, 380 V 

* Intake station is outside of main facility, approx. 20 km, 20 minutes. 

2) Sedimentation facility 

! Flash mixer x 4 units 

! Clariflocculator (circle) with mechanical slow mixer and sediment collector x 4 units 

3) Filtration facility 

! Filter bed x 16 units 

! Centrifugal pump (for Backwash) x 3 units (1-duty, 2-standby) 

  250 L/sec x 15 m, 55 kW, 380 V 

! Air blower x 2 units (1-duty, 1-standby) 

  50 m3/min x 0.6 bar, 90 kW, 380 V 

4) Water distribution facility 

! Reservoir x 3 units 

  15,000 m3 (5,000 m3 x 3) 

! Centrifugal pump x 6 units 

  300 L/min x 85 m, 450 kW, 380 V 
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5) Drainage facility 

! Centrifugal pump x 3 units 

  250 L/sec x 20 m, 90 kW, 380 V 

! Sludge drying bed 

* Drying bed has underground piping in order to re-circulate water to distribution chamber. 

6) Chemical dosing facility 

! Aluminum sulfate 

! Gaseous chlorine 

7) Others 

! Generator (for emergency) x 2 unit 

  1,406 kVA for main facility 

  1,500 kVA for intake facility 

! Neutralizing facility for chlorine leakage (sodium hydroxide) 

2. Chemical 

* Underline value is according to hearing on site. 

1) Aluminum sulfate 

 Consumption : 25 to 30 ton/month 

 Dosing rate : 20 to 30 mg/L 

2) Gaseous chlorine 

 Consumption : 8 to 9 ton/month 

 Dosing rate : pre chlorine 6 mg/L, post chlorine 2 mg/L 

3. Electricity 

* Underline value is according to hearing on site. 

1) Power Consumption  : 603,727 kWh/month (according to MCWW) 

  : 421,546 kWh/month (according to MCWW) 

2) Power Efficiency  : 1,025,273 kWh/month / 30 day / 50,860 m3/day = 0.672 kWh/m3 

4. Organization Member 

1) Manager   : 1 person 

2) Mech. engineer   : 1 person 

3) Chemist   : 4 person 

4) Technician & Operator : 28 person (3 shifts) 

5) Labor   : 6 person 

* Total manpower   : 40 person (Manpower for intake facility is not included.) 

Facility Condition 

1. Deterioration Assessment (Facility Condition) 

1) Building frame  : Good 

2) Mechanical equipment : Good 

3) Electrical equipment : Some of level sensors for filter bed are not available. 
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2. Instrumentation and Laboratory 

1) Instrumentation 

!Flow meters are installed at raw water and treated water line. But, according to staff on site, these 

meters are not calibrated. 

!Residual chlorine analyzer for treated water is available. But, according to staff on site, it is not 

calibrated. 

!Some of level sensors and pressure gauge are out of service and left unsolved. 

2) Laboratory Equipment and Activities 

!Turbidity meter, pH meter, TDS/Conductivity meter, Jar tester, Residual chlorine meter, 

Spectrophotometer, Microscope, and so on are equipped. 

!General items of physical, chemical, and biological properties are measured once a day. 

!Turbidity and Residual chlorine are measured every 2 hours. 

!Jar test is conducted once a week in order to determine aluminum sulfate dosing. 

3. Water Quality 

1) Raw water 

!Turbidity   : 8 to 12 NTU 

!pH   : 7.6 to 7.8 

1) Produced water 

!Turbidity   : 0.2 to 0.4 NTU (Standard; 1 NTU) 

!Residual chlorine  : 1.3 to 1.6 mg/L 

!pH   : 7.2 to 7.5 (Standard; 6.5 - 8.5) 

* Above standard is based on Decree No.458 for the year 2007 by Ministry of Health 

O&M Condition 

1. Annual Budget for Operation and Maintenance 

* Average budget is approx. 4,744,675 LE/year including intake facility, although it is managed by 

MCWW

(4,744,675 LE/year / 365 day / 50860 m3/day = 0.256 LE/m3) 

2. Operation and Maintenance Activities 

1) Documents for the operation 

!Manuals for equipment and are partially available. 

!As-built drawings such as layout with piping route and detail of filter bed are stored. However these 

drawing are not organized well, drawings such as P&ID and SLD are not found. 

!General preventive maintenance schedule and its tasks which provided by MCWW are available. But 

staff on site does not follow its instructions and operate and maintain the station on his standard. 

2) Data recording (operation record) 

!Basic items necessary for daily operation are recorded every day. 

!Water quality measured in laboratory is recorded every day. 

3) Operation hours  

!The facility is operated 24 hours in 3 shifts. 
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4) Backwash 

!Backwash for sand filter is conducted every 18 hours manually (backwash is started by operator, 

backwash sequence is proceeded automatically). 

!Backwash sequence is usually as follows; 

  (a) air, 3 to 5 min 

  (b) air + water, 4 to 6 min 

  (c) water, 10 min  

5) Other O&M activities 

!N/A

Current Problem 

Problem regarding O&M 

1) The range of flow meters for chemical is not appropriate. Staff had exchanged flow meter, but they 

still have some difficulty to know dosing rate. 

2) Big trash sometimes comes into intake pump station from river, because station does not equip with 

screen at the intake point. 

3) Some instruments such as flow meters and residual chlorine analyzer are not calibrated. 

4) It takes a time to conduct backwash for sand filter and to prime pumps, so site manager wants to 

automate such routine works. 

5) Dial of aluminum sulfate dosing pump has some problem to use. 

Necessary point for improvement of O&M activity (consideration) 

1) Staff had tried to calibrate flow meters and residual chlorine analyzer, but failed. Operation & 

maintenance procedure had better to be improved to cover how to manage such instruments 

2) Site manger wants to install automation system for daily works, but it should be remind that they 

have to pay more attention to and manage well instrumentation and measurement than now in 

automation system. Therefore, it may require more efforts and/or costs in some case. 

Minufia Governorate, El Kom El Akdhr Iron/Manganese Removal Facility (1/6) 

Date: 1/Jun/2011 

Site Description of the Candidate Facility

Affiliation  : MCWW (Shebeen El Kom Markaz) 

Type of Facility : Iron/ Manganese Removal Facility 

Facility Name : El Kom El Akdhr 

SOP Team : Mr. Aiman Bassuni, Mr. Said Mohammed (MCWW) 

 Tomohiro Shimizu (JICA Expert Team)

General Information 

1. Establishment : Year 1952 (Well Facility) 

   Year 2004 (BURMAN System) 

2. Water Source :  Well Water 

3. Water Quantity : 3,500 m3/day (Design Capacity) 

2,800 m3/day 

4. Covered Area for water supply : 4 villages (El Kom El Akdhr, Kafar Tanbedy, El Batanoon,  

Meet Mosa) 

 * Water is supplied mainly to El Kom El Akdhr and Kafar Tanbedy. 

 (Other villages have individual water supply system.) 

5. Service Population : Approx. 20,000 People 

6. Access Level  : 15 min from MCWW 

Facility Outline 

1. System Structure 

1) Well Station No.1 

! Centrifugal Pump with Motor x 2 units 

        30 l/s x 50 m (380 V, 40 HP) 

2) Well Station No.3 

! Centrifugal Pump with Motor x 2 units 

40l/s x 50m (380V, 60HP), 30l/s x 50m (380V, 40HP) 

3) Well Station No.2 

! Centrifugal Pump with Motor x 1 unit 

40 l/s x 50 m (380 V, 60 HP) 

! Centrifugal Pump with Diesel Engine x 1 unit 

40 l/s x 50 m (60 HP) 

4) Iron/ Manganese Removal Equipment (BURMAN System) x 1 unit 

! Aeration system (Air blower 5.5HP) 

5) Chlorination Dosing System 

! Gaseous Chlorine 

6) High Storage Tank (200m3) 

7) Transformer (200kVA) 
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2. Chemical Consumption 

1) Gaseous Chlorine : 130 kg/month (Dosing rate : 1.5 mg/l) 

3. Power Consumption 

* Although the watt-hour meter is installed divided into for facility and lighting, and meter value is read 

and recorded every day, staffs do not grasp the actual consumption. Accurate analysis is managed by 

electric company and planning section of MCWW. 

1) Power Consumption : 34,740 kW (MCWW data base) 

4. Organization Member 

1) Manager  : 1 person 

2) Technician : 7 person (3 shift) 

Facility Condition 

1. Deterioration Assessment (Facility Condition) 

1) Building frame  : Good Condition 

2) Mechanical equipments : Good Condition 

3) Electrical equipments : Some Meters, such as voltage meter, ammeter and etc, is damaged. 

2. Equipments and Instrumentation devices 

1) Instrumentation 

!Water meter to manage the supplied water to BURMAN system is installed individually to well 

station, and also water meter to manage the distribution water is installed in a pipeline. 

2) Laboratory equipments for water quality analysis 

!Although the facility does not have laboratory and water quality analyzer, chemist who engaged in 

central laboratory of Shebeen El Kom comes to take a water sample from each well and distribution 

line once a week. 

!Sampled water is analyzed in central laboratory of Shebeen El Kom. 
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3. Water Quality 

* Water Quality is managed in central laboratory. Only In case some trouble occurs in water quality, the 

manager is informed from central laboratory. 

1) Raw Water Quality (Average) 

!Turbidity  : 0.49 NTU 

!pH : 7.7 

!Iron : 0.07 mg/l 

!Manganese : 0.27 mg/l 

1) Produced water quality (Net work) 

!Turbidity  : 0.4 NTU (Standard; 1 NTU) 

!pH : 7.8 (Standard; 6.5-8.5) 

!Iron : 0.23 mg/l (Standard; 0.3 mg/l) 

!Manganese : 0.16 mg/l (Standard; 0.4 mg/l) 

* Above standard is based on Decree No.458 for the year 2007 by Ministry of Health 

O&M Condition 

1. Annual budget for operation and maintenance 

* Manager does not grasp the budget allocated to the facility, since it is managed by MCWW. 

2. Operation and Maintenance Activities 

1) Documents on the operation 

!Any documents are not compiled in the facility. 

2) Data recording (operation record) 

Basic items necessary for the normal operation are recorded every day except for the water quality, and 

these data is submitted to MCWW ever month. Recorded items are as follows; 

!Operation hour of the system 

!Operation condition (Pressure, water amount, voltage and operation current are recorded every 8 

hours) 

3) Operation hours 

!The facility is operated 24 hours in a day. 

Technicians manage the facility 24 hours in 3 shifts. 

4) Other O&M activities 

!Maintenance work is managed by MCWW and Shebeen El Kom Malkaz. Their staffs come to check 

the facility condition every week. Frequency of checking for the conditions are; 

- MCWW : Twice a month 

- Malkaz : Twice a month 

!The well to be used is changed cyclically every 15 days. 

!Water amount to be provided to BURMAN system is 35m3/h at a present. This amount is managed 

by the experience of chemist, permeated water amount have been decided by the chemist 2 years ago. 

In case water quality, especially iron and manganese increase, he will change it. 

!BURMAN system is cleaned every 15 days by draining and removing the sludge. 

!Technical assistance project conducted by US Aid are applied to the facility operation. As an 

achievement, operation instruction chart is displayed to each facility. 
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Current Problem 

Problem regarding operation and maintenance 

1) Water injection is inhibited due to the attachment by oxidized substances to the well screen. At a 

present, MCWW is considering improvement plan such as air blowing, dissolution by acid. In the 

future, the material will be changed from steel to PVC. The other BURMAN system has also same 

problem. 

Necessary point for improvement of O&M activity (Consideration) 

1) Facility manager understands the importance of removal of iron and manganese, it is considered that 

the improvement of facility management is desirable. 

2) In order for the facility operation to improve, it is necessary to evaluate based on the water analysis 

data. Thus, the data analyzed by central laboratory should be provided to the facilities. 

3) The manager hope to manage water quality in the facility, water quality analyzer is not arranged yet. 

4) Technicians do not understand the importance of operation management, MCWW want to transfer it 

through the SOP activities. 
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Minufia Governorate, Al Shohada Iron/Manganese Removal Facility (1/6) 

Date: 4/Jun/2011 

Site Description of the Candidate Facility

Affiliation  : MCWW (Al Shohada Markaz) 

Type of Facility : Iron/ Manganese Removal Facility 

Facility Name : Shemiates 

SOP Team : Mr. Aiman Bassuni, Mr. Said Mohammed, Mohammed Fathi (MCWW) 

 Tomohiro Shimizu (JICA Expert Team)

General Information 

1. Establishment : Year 1990 (Well Facility) 

   Year 2003 (BURMAN System) 

2. Water Source :  Well Water 

3. Water Quantity : 6,000 m3/day (Design Capacity) 

5,300 m3/day 

4. Covered Area for water supply : 1 city and 2 villages (Al Shohada city, and Sersena,  

Meet Shahala villages) 

5. Service Population : Approx. 60,000 People 

6. Access Level  : 30 to 40 min from MCWW 

Facility Outline 

1. System Structure 

1) Shelter-1 (2 wells x 4 centrifugal pumps) 

! 100HP x2nos.(with motor), 125HP x 1no.(with motor), 70HP x 1no.(with diesel unit) 

2) Shelter-2 (2 wells x 4 centrifugal pumps) 

! 125HP x2nos.(with motor), 100HP x 1no.(with motor), 90HP x 1no.(with diesel unit) 

3) Well Station 

! Well pump x 1 unit 

4) Iron/ Manganese Removal Equipment (BURMAN System) x 1 unit 

! Aeration system (Air blower) 

5) Chlorination Dosing System 

! Gaseous Chlorine 

6) High Storage Tank (1,000m3) 

7) Transformer x 2 units 

2. Chemical Consumption 

1) Gaseous Chlorine : 130 kg/month (Dosing rate : 1.5 mg/l) 

3. Power Consumption 

1) Power Consumption : 52,400 kW 

4. Organization Member 

1) Manager  : 1 person 

2) Technician : 5 person 

3) Worker : 1 person 
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BURMAN SYSTEM

Drain to Sewer

"a"

"a" "a"

"a" "a" Water Distribution Tank

Distribution

Chlorine

Chlorine

Well No.1    Well No.2

Well No.3    Well No.4

Well No.5

Shelter 1

Shelter 2

Blower

Fig.1 Overview Flow Chart 

Facility Condition 

1. Deterioration Assessment (Facility Condition) 

1) Building frame  : Good Condition 

2) Mechanical equipments : Good Condition 

3) Electrical equipments : Some Meters for transformer, such as voltage meter is damaged. 

2. Equipments and Instrumentation devices 

1) Instrumentation 

!Water meters installed in each injection pipe line in order to adjust the water amount for providing 

water to BURMAN system. 

!Distribution pipe line has particular water meter to manage the distribution water amount. 

2) Laboratory equipments for water quality analysis 

!Although the facility does not have laboratory, residual chlorine meter is equipped to measure 

periodically. 

!Chemist who engaged in central laboratory of Al Shohada Markaz comes to take a water sample 

from each well and distribution line twice a week. 

!Sampled water is analyzed in central laboratory of Al Shohada Markaz. 

3. Water Quality 

* Water analysis data, which include turbidity, conductivity, pH, TDS, Iron, Manganese and Bacteria of 

raw and produced water is provided to the facility once a week. Provided data is stored in the facility. 

1) Raw Water Quality (Average) 

!Turbidity  : 0.2 to 1.5 NTU 

!pH : 7.8 

!Iron : 0.2 to 1.7 mg/l 

!Manganese : 0.4 to 1.4 mg/l 

1) Produced water quality (Net work) 

!Turbidity  : 0.9 NTU (Standard; 1 NTU) 

!pH : 7.8 (Standard; 6.5-8.5) 
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!Iron : 0.2 mg/l (Standard; 0.3 mg/l) 

!Manganese : 0.5 mg/l (Standard; 0.4 mg/l) 

* Above standard is based on Decree No.458 for the year 2007 by Ministry of Health 

O&M Condition 

1. Annual budget for operation and maintenance 

* Average budget is approx. 322,000 L.E, although it is managed by MCWW 

2. Operation and Maintenance Activities 

1) Documents on the operation 

!Any documents are not compiled in the facility except for the drawing of facility plan. 

2) Data recording (operation record) 

Basic items necessary for the normal operation are recorded every day. Recorded items are as follows; 

!Operation hour of the system 

!Operation condition (Operation hours of pumps and chlorine dosing system, distribution amount and 

etc, are recorded every 8 hours) 

3) Operation hours 

!The facility is operated 24 hours in a day. 

All staffs including manager manage the facility 24 hours in 3 shifts. 

4) Other O&M activities 

!The well to be used is changed cyclically according following cahrt; 

Well No.1 & No.2

Utilizign Wells

BURMAN system Well No.3

Injection Well

5 days operation

Well No.3 & No.4

Utilizign Wells

BURMAN system Well No.1

Injection Well

5 days operation

Well No.1 & No.2

Utilizign Wells

BURMAN system Well No.4

Injection Well

5 days operation

Well No.3 & No.4

Utilizign Wells

BURMAN system Well No.2

Injection Well

5 days operation

Rest 1 day

Rest 1 day

Rest 1 day

Rest 1 day

!Water amount to be provided to BURMAN system is 35m3/h at a present. 

!Drainage is discharged to sewer line properly. 

Current Problem 

Problem regarding operation and maintenance 

1) Manganese is not able to be treated against the standard of 0.4mg/l due to the capability of 

BURMAN system. (average amount is 0.5mg/l at a present) 

2) In case the transformer is damaged, it takes long time that electrical company comes to repair. 

3) Water injection is inhibited due to the attachment by oxidized substances to the well screen. At a 

present, MCWW is considering improvement plan such as air blowing, dissolution by acid. 

4) Incoming voltage drops and fluctuates to 300V sometime. Thus, the facility installed generator in 

order to prevent the damages to electrical equipments. 
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Necessary point for improvement of O&M activity (Consideration) 

1) Although, facility staffs want the management method of BURMAN system to be improved, due to 

the problem of the system, it may be available to improve through the SOP activity. In fact, 

manganese are treated in El Kom El Akdhr adequately. 

2) It shall be considered against the trouble of transformer that the periodical maintenance system will 

be introduced and its budget will be allocated to the facility. 

3) Since facility staffs would like to improve the methods and frequency of maintenance strongly, it is 

considered that the improvement of facility management is desirable. 
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Date: 14/July/2011 

Site Description of the Candidate Facility

Affiliation  : MCWW (El Shohadaa Markaz) 

Type of Facility : Iron/Manganese Removal Facility 

Facility Name : Ashma 

Attendance : Mr. Ayman Bassuni, Mr. Mohammed Fathi, Mr. Mohamed Fawzy (MCWW) 

 Mohammed Abd El-kader, Ryoji Nagao (JICA Expert Team)

General Information 

1. Establishment : Year 1952 well station 

  Year 2004 BURMAN system 

2. Water Source :  Well Water 

3. Water Quantity : 3,500 m3/day (maximum intake considering electricity capacity) 

  30 to 35 m3/hr (well injection flow in design & operation) 

  2,300 m3/day (average distribution flow in operation) 

4. Covered Area for Water Supply : 3 village (Ashma, Kafr Ashma, Aleraqeya) 

5. Service Population : 45,000 people (5,000 consumers) 

6. Access Level  : 30 min from MCWW 

Facility Outline 

1. System Structure 

“BURMAN system (Aeration + Sedimentation + Well injection)” 

1) Intake facility 

*WL: Water Level, SL: Screen Level, BL: Bottom Level, GL: Ground Level hereinafter 

! Well-1 (1994) 

10”, WL: approx. -5 m from GL, SL: -36 m from GL, BL: -105 m from GL, Galvanized steel 

! Well-2 (2000) 

12”, WL: approx. -5 m from GL, SL: -36 m from GL, BL: -105 m from GL, Galvanized steel 

! Well-3 (2005) 

12”, WL: approx. -5 m from GL, SL: -36 m from GL, BL: -100 m from GL, Galvanized steel 

! Well-4 (2009) 

12”, WL: approx. -5 m from GL, SL: -36 m from GL, BL: -105 m from GL, Galvanized steel 

! Shelter-1 (connected to well-1), Centrifugal pump x 4 units 

  40 HP electrical motor, 2 units 

  60 HP electrical motor, 1 unit 

  75 HP electrical motor, 1 unit 

! Shelter-2 (connected to well-2 & 4), Centrifugal pump x 3 units 

  40 HP electrical motor, 1 unit 

  75 HP electrical motor, 1 unit 

  41 HP diesel engine, 1 unit 

! Shelter-3 (connected to well-3), Centrifugal pump x 3 units 

  50 HP electrical motor, 2 units 

  41 HP diesel engine, 1 unit 
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2) Aeration & Sedimentation facility 

! Air blowing type aerator & clarifier (integral unit) 

! Blower 

3) Water distribution facility 

! Elevated reservoir 

  100 m3 

* Raw water pumps are directly connected to distribution network. 

4) Chemical dosing facility 

! Gaseous chlorine 

* dosed at 2 points; 

Feed water to aerator includes residual chlorine. 

5) Others 

! Transformer 

  100 kVA 

! Generator

  100 kVA 

2. Chemical Consumption 

* Underline value is according to hearing on site. 

1) Gaseous chlorine 

 Consumption : 60 to 62 kg/month 

 Dosing rate : 1.5 mg/L 

           (60 to 62 kg/month / 30 day / 2,300 m3/day = 0.87 to 0.90 mg/L) 

3. Electricity 

* Underline value is according to hearing on site. 

1) Power Consumption  : 24,600 kWh/month according to MCWW 

2) Power Efficiency  : (24,600 kWh/month / 30 day / 2,300 m3/day = 0.357 kWh/m3) 

4. Organization Member 

1) Manager   : 1 person 

2) Technician & Operator : 6 person 

* Total manpower   : 7 person 

Facility Condition 

1. Deterioration Assessment (Facility Condition) 

1) Building frame  : Fairly good 

2) Mechanical equipment : Fairly good 

3) Electrical equipment : Fairly good 
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2. Instrumentation and Laboratory 

1) Instrumentation 

!Integral flow meters are installed at distribution network line and each well injection lines. 

2) Laboratory Equipment and Activities 

!This station does not equip with laboratory. El Shohadaa branch laboratory (10 minutes from this 

station) conducts water analysis once a week. 

!Residual chlorine is measured on site every 2 hours by colorimeter kit; 1.5 mg/L. 

3. Water Quality 

* Branch laboratory conducts water analysis, and the results are not available on site. 

1) Raw water (= Distribution water in BURMAN system) 

!Turbidity  : (well-a) 0.18 NTU  (well-b) 0.12 NTU   (well-c) 0.51 NTU 

 (Standard; 1 NTU) 

!pH   : (well-a) 7.2   (well-b) 6.7   (well-c) 7.7 

 (Standard; 6.5-8.5) 

!Iron   : (well-a) 0.11 mg/L  (well-b) 0.65 mg/L  (well-c) 0.36 mg/L 

 (Standard; 0.3 mg/l) 

!Manganese   : (well-a) 1.76 mg/L  (well-b) 1.25 mg/L  (well-c) 0.84 mg/L 

 (Standard; 0.4 mg/l) 

2) Treated water 

!Residual chlorine  : 1.5 mg/L 

* It does not make sense because chlorine dosing rate is 1.5 mg/L according to staff on site, and the rate 

calculated by monthly consumption is 0.87 to 0.90 mg/L (refer to above). Some of dosed chlorine 

should be consumed by the reaction with iron, ammonia, and so on. 

* Above standard is based on Decree No.458 for the year 2007 by Ministry of Health 

O&M Condition 

1. Annual Budget for Operation and Maintenance 

* Average budget is approx. 232,737 LE/year according to MCWW 

(232,737 LE/year / 365 day / 2,300 m3/day = 0.277 LE/m3) 

2. Operation and Maintenance Activities 

1) Documents for the operation 

!Hand-written Layout drawing is available. Any other documents are not available, such as 

Manuals/Drawings for each equipment, PFD, P&ID, and SLD. 

!Preventive maintenance schedule and its tasks are not arranged. 

2) Data recording (operation record) 

!Operation hour, flow amount, chemical consumption, and power consumption are recorded. On the 

other hands, current and pressure of operating pump are not recorded. 

!Maintenance and trouble shooting works are recorded. 

3) Operation hours 

!The facility is managed 24 hours in 3 shifts. 
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4) Other O&M activities 

!The cycle between suction and injection of each wells is controlled by well injected water amount; 

2,000 m3. 

!Distribution water amount depends on needs, and it is not controlled against well injected water 

amount. 

!BURMAN system (aeration and well injection) is not operated in the daytime in order to meet peak 

water demands, and therefore operated in the nighttime only. 

!Well-2 is under cleaning with 5% HCL solution 

Current Problem 

Problem regarding O&M 

1) Iron in distribution water (0.37 in average) is higher than its standard (0.3 mg/L), though BURMAN 

system seems have the capability to remove Iron if it is operated well. 

2) Manganese in distribution water (1.28 in average) is higher than its standard (0.4 mg/L) due to the 

capability of BURMAN system. 

3) The station cannot stop operation due to the lack of the capacity in reservoir (100 m3). 

4) The capacity of transformer is not enough to meet peak water demands. 

5) Incoming voltage sometimes drops and fluctuates to 300V. Thus, the station has to operate generator 

in order to prevent the damages to electrical equipment. 

6) At the time of visit, portable water is supplied without chlorine injection due to the shortage of 

stocks. 

7) Distribution water amount is not controlled against well injected water amount, and therefore there is 

possibility that it makes water quality worse. 

Necessary point for improvement of O&M activity (consideration) 

1) Chlorine must be dosed at any time, and therefore staff on site should manage its stocks 

2) Iron in distribution water does not meet its standard, and it seems necessary to control the ratio 

between distribution water and well injection water amount. 

3) Although manganese in distribution water does not meet its standard, it seems difficult to improve its 

treatment due to the confliction as follows; 

a) In general, it is necessary to use catalyst such as manganese sand to remove manganese effectively 

in case of using chlorine at near-neutral pH condition. Otherwise potassium permanganate may be 

effective as oxidant without catalyst at near-neutral pH. 

b) Oxidant such as residual chlorine and potassium permanganate cause an increase in corrosion of 

facility made of steel such as aerator & clarifier unit, well screen, and so on. 
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Date: 30/Jun/2011 

Site Description of the Candidate Facility

Affiliation  : MCWW (Quesna Markaz) 

Type of Facility : Iron/Manganese Removal Facility 

Facility Name : Ashleem 

Attendance : Mr. Ayman Bassuni, Mr. Mohammed Fathi, Mr. Mohamed Fawzy (MCWW) 

 Nobuyuki Iijima, Ahamed Ragab, Ryoji Nagao (JICA Expert Team)

General Information 

1. Establishment : Year 1958 well station 

  Year 2003 BURMAN system 

2. Water Source :  Well Water 

3. Water Quantity : 5,000 m3/day (maximum intake considering electricity capacity) 

  840 m3/day (well injection flow in design & operation) 

 2,100 m3/day (average distribution flow in operation) 

4. Covered Area for Water Supply : 4 village (Ashleem, Kafr Ashleem, Shobra, Kafr El Salamia) 

5. Service Population : 23,590 people 

6. Access Level  : 30 min from MCWW 

Facility Outline 

1. System Structure 

“BURMAN system (Aeration + Sedimentation + Well injection)” 

1) Intake facility 

*WL: Water Level, SL: Screen Level, BL: Bottom Level, GL: Ground Level hereinafter 

! Well-1 (2003) 

10”, WL: approx. -2 m from GL, SL: N/A, BL: -110 m from GL 

! Well-2 (2008) 

12”, WL: approx. -2 m from GL, SL: N/A, BL: -120 m from GL 

! Centrifugal pump x 5 units 

  60 L/sec x 50 m, 75 HP electrical motor, 1 unit 

  50 HP electrical motor, 2 units 

  54 HP diesel engine, 1 unit 

  41 HP diesel engine, 1 unit 

2) Aeration & Sedimentation facility 

! Air blowing type aerator & clarifier (integral unit) 

! Blower 

  5.5 HP 

* Blower is not used. 

3) Water distribution facility  

! Elevated reservoir 

* Raw water pumps are directly connected to distribution network. 
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4) Chemical dosing facility 

! Gaseous chlorine 

* dosed at 2 points; one is located at piping for elevated reservoir, and the other is piping for aerator 

and distribution network before the branch 

5) Others 

! No generator 

2. Chemical Consumption 

* Underline value is according to hearing on site. 

1) Gaseous chlorine 

 Consumption : 100 kg/month 

 Dosing rate : (100 kg/month / 30 day / (2,000 + 840) m3/day = 1.2 mg/L) 

3. Electricity 

* Underline value is according to hearing on site. 

1) Power Consumption  : 22,317 kWh/month according to MCWW 

2) Power Efficiency  : (22,317 kWh/month / 30 day / 2,100 m3/day = 0.354 kWh/m3) 

4. Organization Member 

1) Manager   : 1 person 

2) Operator   : 4 person (3 shifts) 

* Total manpower   : 5 person 

Facility Condition 

1. Deterioration Assessment (Facility Condition) 

1) Building frame  : Good. 

2) Mechanical equipment : Good 

3) Electrical equipment : Good 

2. Instrumentation and Laboratory 

1) Instrumentation 

!Integral flow meters are installed at distribution network line and each well injection lines. 

2) Laboratory Equipment and Activities 

!This station does not equip with laboratory. Central laboratory conducts water analysis once a week. 

!Residual chlorine is measured on site every hour by colorimeter kit. 
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3. Water Quality 

* Although central laboratory conducts water analysis, the results are not available on site. 

1) Raw water 

!Turbidity   : (well-1) 0.25 NTU, (well-2) 0.4 NTU 

!pH   : (well-1) 7.2,   (well-2) 7.5 

!Iron   : (well-1) 0.01 mg/L,  (well-2) 0.03 mg/L 

!Manganese   : (well-1) 0.34 mg/L,  (well-2) 0.01 mg/L 

2) Treated water 

!Residual chlorine  : 1.5 mg/L 

* It does not make sense because chlorine dosing rate calculated by monthly consumption is 1.2 mg/L 

(refer to above calculation). Some of dosed chlorine should be consumed by the reaction with iron, 

ammonia, and so on. 

O&M Condition 

1. Annual Budget for Operation and Maintenance 

* Average budget is approx. 183,457 LE/year according to MCWW 

(183,457 LE/year / 365 day / 2,100 m3/day = 0.239 LE/m3) 

2. Operation and Maintenance Activities 

1) Documents for the operation 

!Any documents are not available, such as Manuals/Drawings for each equipment, PFD, P&ID, SLD, 

and Layout drawings 

!Preventive maintenance schedule and its tasks are not arranged. 

2) Data recording (operation record) 

!Operation hour and distribution flow amount are recorded every day. On the other hands, current and 

pressure of operating pump are not recorded. 

!Trouble shooting works by MCWW are recorded. 

!Residual chlorine concentration is recorded every day. 

3) Operation hours 

!The facility is managed 24 hours in 3 shifts and actually operated approx. 18 hours a day in total. 

4) Other O&M activities 

!The cycle between suction and injection of each wells is controlled by well injected water amount; 

2,000 m3. 

!Distribution water amount depends on needs, and it is not controlled against well injected water 

amount. 

!Service life of wells becomes shorter; 5 to 10 years, though 10 to 15 years previously. It is sometimes 

effective to conduct chemical cleaning with 5% HCL solution. 
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Current Problem 

Problem regarding O&M 

1) The station needs to increase water supply amount, however it is impossible due to the lack of 

transformer capacity; 100 kVA. 

2) The aerator & clarifier unit made of carbon steel is rapidly corroded, and therefore it is necessary to 

repaint that unit every 6 months. 

3) The blower is not used, though it is essential component for the system to oxidize iron. 

4) Well flow is decreasing. 

5) Operating conditions are not monitored and managed well on site, such as flow and water quality. It 

will delay the reaction in case of trouble. 

Necessary point for improvement of O&M activity (consideration) 

1) The blower is not used, instead chlorine dosed at the line to aerator. The followings had better be 

considered to improve O&M activity; 

a) Which of methods is more effective and economical for iron oxidization? 

b) It is necessary to use catalyst such as manganese sand to remove manganese effectively in case of 

using chlorine at near-neutral pH condition. Otherwise potassium permanganate may be effective as 

oxidant without catalyst at near-neutral pH. 

c) Oxidant such as residual chlorine and potassium permanganate cause an increase in corrosion of 

aerator & clarifier unit, well screen, and so on. 
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Date: 12/July/2011 

Site Description of the Candidate Facility

Affiliation  : MCWW (Tela Markaz) 

Type of Facility : Iron/Manganese Removal Facility 

Facility Name : Meet Abo El Kom 

Attendance : Mr. Ayman Bassuni, Mr. Mohammed Fathi, Mr. Mohamed Fawzy, 

  Mr. Khalid Mohammed (MCWW) 

 Dr. Sayed Madbouly, Mohammed Abd El-kader, Ryoji Nagao (JICA Expert Team)

General Information 

1. Establishment : Year 2004 well station 

  Year 2005 BURMAN system 

2. Water Source :  Well Water 

3. Water Quantity : 7,000 m3/day (maximum intake considering electricity capacity) 

  30 to 35 m3/hr (well injection flow in design & operation) 

  2,700 m3/day (average distribution flow in operation) 

4. Covered Area for Water Supply : 3 village (Meet Abo El Kom, Kafr Zorkan Kafr Meet, Abo El Kom) 

5. Service Population : 11,840 people 

6. Access Level  : 35 min from MCWW 

Facility Outline 

1. System Structure 

“BURMAN system (Aeration + Sedimentation + Well injection)” 

1) Intake facility 

*WL: Water Level, SL: Screen Level, BL: Bottom Level, GL: Ground Level hereinafter 

! Well-1 (2003) 

10”, WL: approx. -5 m from GL, SL: N/A, BL: -100 m from GL, Galvanized steel 

! Well-2 (2003) 

10”, WL: approx. -5 m from GL, SL: N/A, BL: -100 m from GL, Galvanized steel 

! Well-3 (2008), submersible pump 

12”, WL: approx. -5 m from GL, SL: -40 m from GL, BL: -108 m from GL 

  75 HP 

  * This well pump is not connected BURMAN system, but directly to distribution network. 

! Well-4 (2010) 

12”, WL: approx. -5 m from GL, SL: -50 m from GL, BL: -120 m from GL 

! Centrifugal pump x 3 units 

  40 L/sec x 50 m, 60 HP electrical motor, 2 units 

  40 L/sec x 50 m, 60 HP diesel engine, 1 unit 

2) Aeration & Sedimentation facility 

! Air blowing type aerator & clarifier (integral unit) 

! Blower 

3) Water distribution facility 

! Elevated reservoir 

* Raw water pumps are directly connected to distribution network. 

Minufia Governorate, Meet Abo El Kom, Iron/Manganese Removal Facility (2/4) 

4) Chemical dosing facility 

! Gaseous chlorine 

* dosed at 2 points; 

One is located at piping for elevated reservoir, and the other is piping for aerator and distribution 

network before the branch. It is not clear how to use and switch over the points, and staff uses both 

points. 

5) Others 

! Transformer 

  200 kVA 

! Generator

  100 kVA 

2. Chemical Consumption 

* Underline value is according to hearing on site. 

1) Gaseous chlorine 

 Consumption : 75 kg/month 

 Dosing rate : 1 mg/L 

           (100 kg/month / 30 day / 2,700 m3/day = 1.2 mg/L) 

3. Electricity 

* Underline value is according to hearing on site. 

1) Power Consumption  : 20,400 kWh/month according to MCWW 

2) Power Efficiency  : (20,400 kWh/month / 30 day / 2,700 m3/day = 0.252 kWh/m3) 

4. Organization Member 

1) Manager   : 1 person 

2) Technician & Operator : 5 person 

* Total manpower   : 6 person 

Facility Condition 

1. Deterioration Assessment (Facility Condition) 

1) Building frame  : Good 

2) Mechanical equipment : Good 

3) Electrical equipment : Good 

2. Instrumentation and Laboratory 

1) Instrumentation 

!Integral flow meters are installed at distribution network line and each well injection lines. 

2) Laboratory Equipment and Activities 

!This station does not equip with laboratory. Tela branch laboratory conducts water analysis once a 

week. 

!The station does not have any equipment and tools to measure water quality. 
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3. Water Quality 

* Branch laboratory conducts water analysis, and the results of residual chlorine at the end of network is 

informed; 0.3 to 0.4 mg/L. 

1) Raw water (= Distribution water in BURMAN system) 

!Turbidity  : (well-1) 0.70 NTU (well-2) 0.50 NTU   (well-4) 0.98 NTU 

 (Standard; 1 NTU) 

!pH   : (well-1) 7.8   (well-2) 7.7   (well-4) 7.9 

 (Standard; 6.5-8.5) 

!Iron   : (well-1) 0.19 mg/L  (well-2) 0.19 mg/L  (well-4) 0.13 mg/L 

 (Standard; 0.3 mg/l) 

!Manganese   : (well-1) 0.79 mg/L  (well-2) 1.00 mg/L  (well-4) 1.14 mg/L 

 (Standard; 0.4 mg/l) 

* Above standard is based on Decree No.458 for the year 2007 by Ministry of Health 

O&M Condition 

1. Annual Budget for Operation and Maintenance 

* Average budget is approx. 196,939 LE/year according to MCWW 

(196,939 LE/year / 365 day / 2,700 m3/day = 0.200 LE/m3) 

2. Operation and Maintenance Activities 

1) Documents for the operation 

!Any documents are not available, such as Manuals/Drawings for each equipment, PFD, P&ID, SLD, 

and Layout drawings 

!Preventive maintenance schedule and its tasks are arranged. 

2) Data recording (operation record) 

!Operation hour, flow amount, chemical consumption, and power consumption are recorded. On the 

other hands, current and pressure of operating pump are not recorded. 

!Maintenance and trouble shooting works are recorded. 

3) Operation hours 

!The facility is managed 24 hours in 3 shifts and actually operated approx. 16 hours a day in total. 

4) Other O&M activities 

!The cycle between suction and injection of each wells is controlled by well injected water amount; 

2,000 m3. 

!Distribution water amount depends on needs, and it is not controlled against well injected water 

amount. 

!BURMAN system (aeration and well injection) is not operated in the daytime in order to meet peak 

water demands, and therefore operated in the nighttime only. 
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Current Problem 

Problem regarding O&M 

1) Manganese in distribution water is higher than its standard (0.4 mg/L) due to the capability of 

BURMAN system (0.98 in average). 

2) Incoming voltage sometimes drops and fluctuates to 300V. Thus, the station has to operate generator 

in order to prevent the damages to electrical equipment. 

3) Distribution water amount is not controlled against well injected water amount, and therefore there is 

possibility that it makes water quality worse. 

Necessary point for improvement of O&M activity (consideration) 

1) Although manganese in distribution water does not meet its standard, it seems difficult to improve its 

treatment due to the confliction as follows; 

a) In general, it is necessary to use catalyst such as manganese sand to remove manganese effectively 

in case of using chlorine at near-neutral pH condition. Otherwise potassium permanganate may be 

effective as oxidant without catalyst at near-neutral pH. 

b) Oxidant such as residual chlorine and potassium permanganate cause an increase in corrosion of 

facility made of steel such as aerator & clarifier unit, well screen, and so on. 
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Date: 14/July/2011 

Site Description of the Candidate Facility

Affiliation  : MCWW (Menouf Markaz) 

Type of Facility : Iron/Manganese Removal Facility 

Facility Name : Gezy 

Attendance : Mr. Ayman Bassuni, Mr. Mohammed Fathi, Mr. Mohamed Fawzy (MCWW) 

 Mohammed Abd El-kader, Ryoji Nagao (JICA Expert Team)

General Information 

1. Establishment : Year 2009 

* This station is still managed by the contractor and staff from MCWW is under training. 

2. Water Source :  Well Water 

3. Water Quantity : 2,160 m3/day (Design) 

  1,800 m3/day (Operation) 

4. Covered Area for Water Supply : mainly 1 village (Gezy) and some other small villages 

5. Service Population : approx. 40,000 people (6,000 consumers) 

6. Access Level  : 40 min from MCWW 

Facility Outline 

1. System Structure 

“Aeration + Sedimentation + Filtration” 

1) Intake facility 

*WL: Water Level, SL: Screen Level, BL: Bottom Level, GL: Ground Level hereinafter 

! Well-1 (2006), submersible pump 

10”, WL: -5 m from GL, SL: N/A, -40 m from GL: -120 m from GL, Galvanized steel 

  25 L/sec, 50 HP 

! Well-2 (2006), submersible pump 

10”, WL: -5 m from GL, SL: N/A, -40 m from GL: -120 m from GL, Galvanized steel 

  30 HP 

2) Aeration & Sedimentation facility 

! Air blowing type aerator x 1 lines 

! Reactor with slow mixer x 1 lines 

! Clarifier (rectangle) with sediment collector x 1 lines 

! Filter x 2 lines 

! Blower (for aerator) x 2 units 

! Centrifugal pump (for backwash) x 2 units 

  44.4 L/sec x 9 m, 10 HP 

! Blower (for backwash) x 2 units 

3) Water distribution facility 

! Elevated reservoir (under construction) 

! Underground reservoir 

! Centrifugal pump x 2 units 

  25 L/sec x 60 m, 75 HP 
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4) Chemical dosing facility 

! Potassium permanganate 

* dosed at aerator 

! Gaseous chlorine 

* dosed at 2 points; pre chlorine and final chlorine 

5) Drainage facility 

! Backwash drain tank 

* Backwash drain is to be discharged outside and/or recycled to aerator. 

! Clarifier sediment drain tank 

! Thickener 

! Sludge drying bed 

6) Others 

! Transformer 

  300 kVA 

! Generator

  250 kVA 

! Detector and neutralizing facility for chlorine leakage (out of automatic service) 

2. Chemical Consumption 

* Underline value is according to hearing on site. 

1) Potassium permanganate 

 Consumption : 120 kg/month 

 Dosing rate : 2.2 mg/L 

2) Gaseous chlorine 

 Consumption : 389 kg/month 

 Dosing rate : pre chlorine 4.0 to 5.0 mg/L, final chlorine 1.0 mg/L 

(389 kg/month / 30 day / 1,800 m3/day = 7.2 mg/L) 

3. Electricity 

* Underline value is according to hearing on site. 

1) Power Consumption  : 21,000 kWh/month 

2) Power Efficiency  : (21,000 kWh/month / 30 day / 1,800 m3/day = 0.389 kWh/m3) 

4. Organization Member 

1) Manager   : 1 person (engineer) 

2) Technician & Operator : 5 person 

3) Labor   : 1 person 

* Total manpower   : 8 person 

 

Minufia Governorate, Gezy, Iron/Manganese Removal Facility (3/4) 

Facility Condition 

1. Deterioration Assessment (Facility Condition) 

1) Building frame  : Good 

2) Mechanical equipment : Some valves cannot fully shut off the water. 

3) Electrical equipment : There seem be some problems with electrical wiring in construction work.

* Some flow meters and ammeters are not working from the beginning. 

* Chlorine leakage detector does not work automatically. 

* Backwash drain pumps do not work automatically. 

2. Instrumentation and Laboratory 

1) Instrumentation 

!Flow meters which show integral and instantaneous flow are installed at well-1, backwash, backwash 

drain recycle, clarifier sediment, and distribution water line. However some of them do not work. 

!On-line turbidity and pH meter are installed at raw water line, and turbidity, pH, and residual 

chlorine meter at treated water line. 

!Some pressure gauges do not work. 

2) Laboratory Equipment and Activities 

!This station equips with laboratory. pH meter and Spectrophotometer are available. 

!Menouf laboratory (15 minutes from this station) conducts water analysis once a week. 

3. Water Quality 

* Although central laboratory conducts water analysis, the results are not available on site. 

1) Raw water 

!Turbidity   : 9.5 NTU 

!pH  : 7.9 

!Iron  : 2.4 mg/L 

!Manganese  : 1.4 mg/L 

!Ammonium  : 0.8 mg/L 

2) Treated water 

!Turbidity  : 0.2 NTU (Standard; 1 NTU) 

!Residual chlorine : 1.7 mg/L 

!pH  : 7.6 (Standard; 6.5 - 8.5)  

!Iron  : 0.01 mg/l (Standard; 0.3 mg/l) 

!Manganese  : 0.02 mg/L (Standard; 0.4 mg/L) 

!Ammonium  : 0.2 mg/L 

* Above standard is based on Decree No.458 for the year 2007 by Ministry of Health 

O&M Condition 

1. Annual Budget for Operation and Maintenance 

* N/A 
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2. Operation and Maintenance Activities 

1) Documents for the operation 

!Any documents are not handed over from the contractor. 

2) Data recording (operation record) 

!Staff from MCWW does not have any record. 

3) Operation hours 

!The facility is managed 24 hours in 3 shifts. 

4) Backwash 

!Backwash for sand filter is conducted every 12 hours. 

!Backwash sequence is usually as follows; 

  (a) air, 10 min 

  (b) air + water, 7 min 

  (c) water, 20 min 

5) Other O&M activities 

!This station is still managed by the contractor and staff from MCWW is under training. 

Current Problem 

Problem regarding O&M 

1) Training for operator is not completed and the station is managed by the contractor. Although the 

contractor manages the facility, instrumentation such as flow meters, ammeters, and chlorine leakage 

detector do not work properly. There are a lot of other problems which must be solved between the 

contractor and MCWW before final hand over. 

2) At the time of visit feed water for sand filter overflows into drain channel in spite of under filtrating 

operation, though the contractor manages the facility. 

Necessary point for improvement of O&M activity (consideration) 

1) Backwash frequency and/or sequence should be improved because feed water for sand filter 

overflows into drain channel in spite of under filtrating operation. 

Minufia Governorate, Tahway, Iron/Manganese Removal Facility (1/3) 

Date: 22/Jun/2011 

Site Description of the Candidate Facility

Affiliation  : MCWW (Ashmoon Markaz) 

Type of Facility : Iron/Manganese Removal Facility 

Facility Name : Tahway 

Attendance : Mr. Mohammed Fathi, Mr. Saeed Abdelfattah (MCWW) 

 Ahamed Ragab, Ryoji Nagao (JICA Expert Team)

General Information 

1. Establishment : Year 2004 

2. Water Source :  Well Water 

3. Water Quantity : 8,640 m3/day (maximum intake considering electricity capacity) 

  * Process treatment capacity is N/A. 

 2,500 to 2,800 m3/day (operation) 

4. Covered Area for Water Supply : 3 village (Tahway, Dlhome, Kafr El Taryna) 

   and some parts of other villages 

5. Service Population : 36,600 people 

6. Access Level  : 80 min from MCWW 

Facility Outline 

1. System Structure 

“Aeration + Sedimentation + Filtration” 

1) Intake facility 

! Well

  2 wells in use, 2 wells under repair, 2 well under new construction 

! Submersible pump x 4 units 

  40 L/sec x 50 m, 50 HP, 2 untis 

  50 L/sec x 50 m, 75 HP, 2 units 

* Each one of pump (one 40L/sec, one 50 L/sec) are under repair. 

2) Aeration & Sedimentation facility 

! Waterfall type aerator & clarifier x 2 lines 

  Clarifier: 140 m3 each, 20 mH 

3) Filtration facility 

! Sand filter x 3 units 

! Centrifugal pump (for both filter feed & backwash) x 6 units 

  * 3 pumps are in each line of aerator (1-duty, 2-standby). 

  40 L/sec x 60 m, 75 HP, 380 V 

4) Water distribution facility 

* Centrifugal pumps in filtration facility are directly connected to distribution network. 

5) Drainage facility 

! Centrifugal pump x 1 unit 

Minufia Governorate, Tahway, Iron/Manganese Removal Facility (2/3) 

6) Chemical dosing facility 

! Gaseous chlorine 

* dosed at sedimentation tank (after aeration) 

7) Others 

! Transformer x 1 unit 

  200 kVA 

! Generator (for emergency) x 1 unit 

  300 kVA 

2. Chemical Consumption 

* Underline value is according to hearing on site. 

1) Gaseous chlorine 

 Consumption : 300 kg/month 

 Dosing rate : 500 g/hr (500 g/hr / (2,800 m3/day / 24 hr) = 4.3 mg/L) 

3. Electricity 

* Underline value is according to hearing on site. 

1) Power Consumption  : 6,057 kWh/month according to MCWW 

2) Power Efficiency  : (6,507 kWh/month / 30 day / 2,500 to 2,800m3/day 

                           = 0.0775 to 0.0868 kWh/m3) 

* Above value based on the data in MCWW seems so low, and therefore it is necessary to review 

again. 

4. Organization Member 

1) Manager   : 1 person 

2) Technician & Operator : 5 person (3 shifts) 

3) Labor   : 1 person 

* Total manpower   : 7 person 

Facility Condition 

1. Deterioration Assessment (Facility Condition) 

1) Building frame  : Water leakage is going on a little. 

2) Mechanical equipment : 2 well pumps are under repair. 

3) Electrical equipment : Fairly good 

2. Instrumentation and Laboratory 

1) Instrumentation 

!Flow meters are not installed. 

!Some pressure gauges are in failure. 

2) Laboratory Equipment and Activities 

!This station does not equip with laboratory. Ashmoon branch laboratory conducts water analysis 

once a week. 

!Residual chlorine is sometimes measured on site by capsular reagent. 

Minufia Governorate, Tahway, Iron/Manganese Removal Facility (3/3) 

3. Water Quality 

* Although Ashmoon central laboratory conducts water analysis once a week, the results are not available 

on site. Just in case there are problems in water quality, site manager is informed. 

1) Raw water 

!Turbidity   : (well-1) 0.76 NTU, (well-2) 0.79 NTU 

!pH   : (well-1) 7.3,   (well-2) 7.3 

!Iron   : (well-1) 1.15 mg/L,  (well-2) 1.24 mg/L 

!Manganese   : (well-1) 1.14 mg/L,  (well-2) 1.16 mg/L 

O&M Condition 

1. Annual Budget for Operation and Maintenance 

* Average budget is approx. 280,494 LE/year according to MCWW 

(280,494 LE/year / 365 day / 2,500 to 2,800 m3/day = 0.274 to 0.307 LE/m3) 

2. Operation and Maintenance Activities 

1) Documents for the operation 

!Any documents are not available, such as Manuals/Drawings for each equipment, PFD, P&ID, SLD, 

and Layout drawings 

!Preventive maintenance schedule and its tasks are not arranged. 

2) Data recording (operation record) 

!Operation hour is recorded every day. On the other hands, current and pressure of operating pump are 

not recorded. 

!Maintenance works are recorded. 

3) Operation hours 

!The facility is managed 24 hours in 3 shifts and actually operated approx. 20 hours a day in total. 

4) Backwash 

!Backwash for sand filter is conducted twice a day for 30 minutes. It is not controlled on site but 

ordered by MCWW. 

5) Other O&M activities 

!The station has 2 lines of aerator and sedimentation tank, and it operated alternately for 15 days in 

order to clean the line on standby. 

Current Problem 

Problem regarding O&M 

1) Staff on site complains the lack of manpower, and want to increase; 10 technicians and 5 labors. 

2) Operating conditions are not monitored and managed well on site, such as flow and water quality 

including residual chlorine, although site manager wants laboratory and is motivated to conduct 

water analysis on site. It will delay the reaction in case of trouble. 

Necessary point for improvement of O&M activity (consideration) 

1) Efficiency may be improved by controlling backwash time and chlorine dosing rate properly on site. 

Therefore, some monitoring instruments and water quality check kits had better to be installed. 
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Selection Criteria List

1 2 3 4

Full Marks 10 15 10 10

Criteria access time design capacity

total staff number of;

- Engineer

- Chemist (for the facility)

- Technician

- Operator

system typicality in neighborhood

Note) The typicality of surface

water treatment plant shall be

evaluated from the viewpoint of;

- backwash

- mixing

- sludge treatment

0 to 19 min

20 to 39 min

40 to 59 min
secondary

dominant

60 min over
thirdly

dominant

others: no marks

No.

Item

S
e
le

c
ti
o
n
 C

ri
te

ri
a

Marks

First the biggest facility gets full

marks (15), then the other facility

get marks as follows;

Mx = Qx / Qmax x 15

Mx: marks of 'x' facility

Qx: capacity of 'x' facility

Qmax: capacity of biggest facility

15: full marks

Mx shall be truncate after the

decimal point, for example, 9.6 is

truncated to be 9.

First the biggest facility gets full

marks (10), then the other facility

get marks as follows;

Mx = Nx / Nmax x 10

Mx: marks of 'x' facility

Nx: number of 'x' facility

Nmax: number of biggest facility

10: full marks

Mx shall be truncate after the

decimal point, for example, 9.6 is

truncated to be 9.

most dominant

Access Time Design Capacity Staff Number System Typicality

3

5

8

10

3

5

10
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Selection Criteria List

Full Marks

Criteria

No.

Item

S
e
le

c
ti
o
n
 C

ri
te

ri
a

Marks

5 6

Surface Water Treatment Plant Iron/Manganese Removal Facility

20 15

(1) capability & sustainability as

water treatment facility

(2) construction year

(1) laboratory availability on site

(2) access time to nearest

laboratory

Note) Laboratory had better equip

with the following meters at least for

reference.

- iron (Fe)

- manganese (Mn)

- ammonium (NH4)

- TDS/conductivity meter

- turbidity meter

- pH meter

- residual chlorine meter

Comparative Assessment

high capability

new construction

(20% of total)
laboratory

available on site

(30% of total)
access time:

0 to 19 min

(30% of total)
access time:

20 to 39 min

(20% of total)
access time:

40 min over

low capability

old construction

Instrumentation Device
Water Analysis

15

Total marks shall be the total of the

marks which is defined for

individual equipment as follows;

(1) turbidity meter

- 3 points

(2) pH meter

- 3 points

(3) residual chlorine meter

- 3 points

(4) jar test

- 3 points

(5) chlorine demand test

(breakpoint test)

- 3 points

15 points in case laboratory is

available on site

otherwise access time to nearest

laboratory shall be evaluated.

Marks shall be the total of the marks

which is defined for individual equipment

as follows;

(1) flow meter for raw water

- available: 2 points

- need repair: 1 point

(2) flow meter for treated water

- available: 2 points

- need repair: 1 point

(3) flow meter for chemicals

- all available: 1 point

(4) level meter for reservoir

- available: 1 point

(5) level meter for filter bed

- available: 1 point

(6) level meter (or balance) for chemical

- available: 2 points

- need repair: 1 point

(7) incoming power meter

- available: 3 points

- need repair: 2 points

(8) ammeter for equipment

 - all available: 1 point

(9) pressure gauge for distribution

network

- available: 1 point

(10) pressure gauge for equipment

- all available: 1 point

7

Facility Condition

6

10

16

20

5

8

12

15
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Full Marks

Criteria

No.

Item
S

e
le

c
ti
o
n
 C

ri
te

ri
a

Marks

8 9 10 11

10 10 10 10 135

Point-Deduction Scouring

Each marks which defined for

individual item as follows shall be

deducted from full marks;

(1)  operation hour

- 1 point

(2) flow

 - 1 point

(3) current

- 1 point

(4) pressure

- 1 point

(5) backwash

- 1 point

(6) chemical consumption

- 1 point

(7) water quality

- 4 points

Point-Deduction Scouring

Each marks which defined for

individual item as follows shall be

deducted from full marks;

(1)  process flow diagram (PFD)

- 2 points

(2) layout drawing

 - 2 points

(3) piping & instrument diagram

(P&ID)

- 2 points

(4) single line diagram (SLD)

- 2 points

(5) equipment drawing & manual

- 2 points

Data Management

Point-Deduction Scouring

Each marks which defined for

individual item as follows shall be

deducted from full marks;

(1)  preventive maintenance

schedule

- 2 points

(2) preventive maintenance task

instruction

 - 4 points

(3) preventive maintenance record

- 2 points

(4) trouble shooting record

- 1 point

(5) spare parts stock

- 1 point

Marks shall be the total of the

marks which is defined for

individual item as follows;

(1)  safety control staff

- 3 points

(2) neutralizing facility for chlorine

leakage

 - 3 points

(3) coupling/belt cover

- 2 points

(4) handrail in high place

- 2 points

Safety PrecautionMaintenance ActivityDocument Arrangement

total

marks

3 / 3
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S2.3  詳細調査 
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Date :

Check and Repair

Affiliation : GHAPWASCO

Type of Facility : Surface Water Treatment Plant

Facility Name : Tanta El Gedeela 

Attendance : Mr. Ahamed Abddel Maaboud,  Mr. Samy Megahed

Mr. Rezk El Feky,  Mr. Nagy Yousay, Mr. Mahmoud Badr (GHAPWASCO)

Mr. Tomohiro Shimizu, Mr. Kazuhiro Umeki, Mr. Ahamed Ragab (JET)

Site Description in Detail Survey

(Facility & Equipment Condittion )

11-Oct-2011

Gharbia Governorate, Tanta El Gedeeda Surface Water Treatment Plant

Special Instruction

1. Future Plan for the replacement of facility 

a)
Because in order to replace the system, not only pump but power receiving system have to be replaced, it is

expected that plan will be materialized more slowly than anticipated (over 4 to 5 years)

b)
In case this facility is selected as model facility for the SOP, the plan can postpone until the completion of

the Project.

2. Equipment 

3. Installation of Ultrasonic Flow Meter

4. Others

Although the Tanta SWTP has a future plan to replace the distribution pump to low voltage use due to the

procurement problems of spare parts, following points are determined through our survey.

Because plant operators don't understand the function and its operation method of some equipment such as

pressure switch and flow amount control valve for sand filter, and etc., equipment that we cannot judge the

operation condition, exists.

Ultrasonic flow meter have been installed in this facility in order to measure the raw water and

distribution water amount.

The C/P team want to improve intake structure during SOP training, because in current

situation, water intake is inhibited by the accumulation of garbage on the screen even though

garbage are removed twice a day.

Gharbia Governorate, Tanta El Gedeeda Surface Water Treatment Plant

Before SOP

1 Working Condition good

2 Deterioration to be repaired

3 Check and Repair

4 (All gauges are requested to be repaired.)

5

6

7

1 Working Condition good

2 Deterioration to be repaired

3 Replace

4 (All gauges are requested to be repaired.)

5

6

7

1 Working Condition good

2 Deterioration to be repaired

3 Replace

4

5

6

7

Deterioration to be repaired

1

Required Item

2

3

4

Pressure Gauge 1unit

Some pressure gauges and compound gauges are broken.

Some pressure gauges and compound gauges are broken.

(All gauges are requested to be repaired.)

Calibration of electromagnetic flow meter is recommendable, if possible.

Calibration of ultrasonic flow meter is recommendable, if possible.

Equipment Condition Check Sheet (1/7)

Pressure Gauge 1unit

Pressure Switch 1unit

Action
 Objective Raw Water Pump System Equipment Condition

2units

Installation Number 1unit

Accessory

Out Put 100HP

 Specification of Pump (A)

Centrifugal Pump

 Capacity 440 L/sec x 15m

 Capacity 220L/sec x 15m 

 Rated Voltage 380V x 50Hz

 Rated Current 156A

Installation Number 2units

Accessory

Pressure Gauge 

Compound Gauge

2units

 Specification of Pump (B)

 Type Centrifugal Pump

 Type

2units

1unit

1set

Out Put 40kW

 Rated Voltage 380V x 50Hz

Vaccum Unit

Installation Number 1unit

Accessory

Out Put 75HP

 Rated Voltage 380V x 50Hz

 Rated Current 105A

Vacuum Pump (55kW, 380V)

Compound Gauge 1unit

 Specification of Pump (C)

 Type Centrifugal Pump

 Capacity 220L/sec x 15m 

 Apparatus

Name Quantity

 Rated Current 106A

1set

Vaccum Tank with gauge

Piping

Valves

Ultrasonic Flow Meter

Inlet Valves

Piping

1set

1unit

1set

Gharbia Governorate, Tanta El Gedeeda Surface Water Treatment Plant

Before SOP

1 Working Condition good

2 Deterioration to be repaired

3 Check and Repair

4 (All gauges are requested to be repaired.)

5

6

7

1 Working Condition good

2 Deterioration to be repaired

3 Replace

4 (All gauges are requested to be repaired.)

5

6

7

Deterioration to be repaired

1 Check

(Condition shall be checked well.)

Required Item

2

3

Some pressure gauges and compound gauges are broken.

1unit of ultrasonic flow meter indicate failure condition.

Calibration of ultrasonic flow meter is recommendable, if possible.

Equipment Condition Check Sheet (2/7)

 Objective Discharge Water Pump System Equipment Condition
Action

 Specification of Pump (A)

 Rated Voltage 3300V x 50Hz

 Rated Current 280A

Some pressure gauges and compound gauges are broken.

Installation Number 2units

 Type Centrifugal Pump

 Capacity 720m3/h x 60m

Out Put 240kW

 Specification of Pump (B)

 Type Centrifugal Pump

 Capacity 400L/sec

Accessory

Pressure Gauge 2units

Compound Gauge 2units

Installation Number 2units

Accessory

Pressure Gauge 2units

Out Put 400kW

 Rated Voltage 3300V x 50Hz

 Rated Current 421A

 Apparatus

Name Quantity

Vaccum Unit

Compound Gauge 2units

Valves 1set

Ultrasonic Flow Meter 2unit

Piping 1set

Vacuum Pump (55kW, 380V) 2units

Vaccum Tank with gauge 1unit

Piping 1set

Gharbia Governorate, Tanta El Gedeeda Surface Water Treatment Plant

Before SOP

1 Working Condition good

2 Required item

3 Installation of spare unit Check and Repair

4

1 Working Condition good

2 Required item

3 Installation of spare unit Installation

4

1 Working Condition good

2 Deterioration to be remedied

3 Replace

4

5

6

7

1 Accessory Required Item

Overhead Crane Replace

(Due to the breakage)

Deterioration to be remedied

1 N/A

2

3

Installation of weight machine shall be considered as a future plan.

(In order to measure the consumption, it is required.)

Calibration of electromagnetic flow meter is recommendable, if possible.

Valves (for Booster line)

1 Pump have been broken. (need to replace)

Chlorine gas leackage detector have not been used.

 Specification of Chlorine Storage System

Accessory

Out Put 7.5kW

 Rated Voltage 380V x 50Hz

 Rated Current 9.7A

 Specification of Chlorine Dosing Equipment (Pre)

Equipment Condition Check Sheet (3/7)

 Objective Chlorine Dosing System Equipment Condition
Action

 Type Injector Type

 Capacity 500 lb/d

Installation Number 1unit

 Type Injector Type

Accessory

Injector 1unit

 Specification of Chlorine Dosing Equipment (Post)

 Capacity 4000g/h

Installation Number 1unit

Accessory

 Capacity  24m3/h

Injector 1unit

 Specification of Booster Pump

 Type

Installation Number 3units

1set

 Apparatus

Name Quantity

Piping 1set

Valves (for chlorine dosage line) 1set

Gharbia Governorate, Tanta El Gedeeda Surface Water Treatment Plant

Before SOP

1 Working Condition good

2 Deterioration to be remedied

3 N/A Check and Repair

4 Required Item

Level Gauge Installation

1 Working Condition good

2 Deterioration to be remedied

3 Replace

4

5

6

1 Working Condition good

2 Deterioration to be remedied

3 N/A

4

(for solution of Solid Alum)

1 Working Condition good

2 Deterioration to be remedied

Replace

3

4

Deterioration to be remedied

1 N/A

2

3

(In order to measure the consumption, it is required.)

Indication value of 1 flow meter have been erased.

(In order to measure thedosage, it is required.)

1 Pump have been broken. (need to replace)

 Specification of Alum Receiving Tank

Equipment Condition Check Sheet (4/7)

 Objective Alum Dosing System Equipment Condition
Action

 Type Cylindrical Tank

 Capacity N/A

Number of Tank

Accessory

N/A

 Specification of Alum Transfer Pump

 Type Chemical

 Capacity 500L/min x 15.5m

Out Put 1.5 kW x 9.8A

 Rated Voltage 220V x 50Hz

Installation Number 2units

Accessory

N/A

Accessory

Agitator 3units (Not used)

 Capacity 10m3

Number of Tank 3basin

 Specification of Alum Storage Tank

 Type Concrete Tank

 Specification of Alum Dosing Equipment

 Type Gravity

Accessory

(Flow Meter)

Installation Number 2units

 Capacity N/A

Manual Valves (for transmission) 1set

 Apparatus

Name Quantity

Piping 1set

Manual Valves (for dose) 1set

Gharbia Governorate, Tanta El Gedeeda Surface Water Treatment Plant

Before SOP

1 Working Condition ??? Need to confirm before SOP

2 Deterioration to be remedied

3 Check and Repair

4

5 Repair

6 Replace

7 (All gauges are requested to be repaired.)

Electro Magnetic Flow Meter 1unit

Vacuum Unit

 a) Pump 2units

 b) Vacuum Tank 1unit

1 Working Condition ??? Need to confirm before SOP

2 Required Item

3 Installation

4

5

6

7

Deterioration to be remedied

1 Replace

2 (As future plan)

3 Some water control valves have been broken. Repair

4 Pressure Switch have not been used. Check

5 (No one know the function.)

6 Air is leaked from pneumatic Actuator (1unit) Repair

7 10units

8 1unit

9 1set

10

11

2units

1unit

On-site residual chlorine meter have been broken.

Calibration of electromagnetic flow meter is recommendable, if possible.

(No one know the location of indicator.)

1 vacuum pump and corresponding valves have been broken.

Some pressure gauges and compound gauges are broken.

Installation of mechanical type of flow meter shall be considered.

(In order to measure the flow rate, it is required.)

 Specification of Backwash Pump

Equipment Condition Check Sheet (5/7)

 Objective Back Wash System Equipment Condition
Action

 Type Centrifugal

 Capacity 13200L/min

Out Put 40kW

 Rated Voltage 380V x 50Hz

Electro Magnetic Flow Meter have not been used.

 Rated Current 106A

Installation Number 2units

 Type

Accessory

Pressure Gauge 2units

Compound Gauge 2units

 Specification of Air Scouring Blower

 Capacity 2645m3/h x 1 kP/cm2

Out Put 75HP

 Rated Voltage 380V x 50Hz

 Rated Current 103A

Installation Number 2units

Accessory

Outlet Valve 10units

differential Pressure Gauge 1units

Safety Valve 2units

 Apparatus

Name Quantity

Inlet Valve 10units

Backwash Valve 10units

Air Scouring Valve 10units

Water Flow Control Valve 10units

Drainage Valve 10units

 a) Compressor

 b) Air Tank with Pressure Switch

Electro Magnetc Flow Meter

(for Product Water)

On-site Residual Chlorine Meter

Piping

Pressure Switch

Air Supply Unit for Pneumatic Valves

10units

Gharbia Governorate, Tanta El Gedeeda Surface Water Treatment Plant

Before SOP

1 Working Condition good

2 Deterioration to be remedied

3 Check and Repair

4 (All gauges are requested to be repaired.)

5

6

7

Check Valve

Deterioration to be remedied

N/A

Some pressure gauge and compound gauge may be broken

Sludge Discharge Pump

Equipment Condition Check Sheet (6/7)

 Objective Sludge Discharge Pump Equipment Condition
Action

 Type Centrifugal Pump

 Capacity 70L/sec x 10mH

Out Put 13kW

 Rated Voltage 380V x 50Hz

 Rated Current N/A

Installation Number 2units

Accessory

Pressure Gauge 2units

Compound Gauge 2units

2units

2units

2units

Overhead Crane 1unit

 Apparatus

Name Quantity

N/A

Discharge Valve

Suction Valve

Gharbia Governorate, Tanta El Gedeeda Surface Water Treatment Plant

S2.3-1



Before SOP

1 Concreate Condition Good

2

1 Concreate Condition Fairly Good

2 Deterioration

1 Concreate Condition Fairly Good

2 Deterioration

3

1 Concreate Condition Good

2 Sand Condition Bad Check

3

Equipment Condition

All Float Switches are broken. Replace

1 Concreate Condition Good

2

3 (To manage the water production.)

1 Concreate Condition Good

2

3

(Fuge amount of sludge are accumulated on surface of sand.)

(Automatic operation is not able to be done.)

Calibration of electromagnetic flow meter is recommendable, if possible.

Installation of water level meter shall be considered as afuture Plan.

 Type Concrete Structure

Number of Basin 1basin

Sedimentation Basin

 Type Holizontal Flow

Number of Basin 4basins

Equipment Condition Check Sheet (7/7)

 Objective Building Condition Equipment Condition
Action

Mixing Basin

Number of Basin 4basins

Floculation Basin

 Type Baffled Type

Collecting Wire

Equipment

 Type Concrete Structure

Number of Basin 2

Capacity N/A

Sludge Tank

Sand Filter

 Type Gravity Flow

Number of Basin 10basins

Equipment

Number of Basin 3

Drainage Trough

Float Switch

Distribution Reservoir

 Type Concrete Structure

Capacity 4000m3

Gharbia Governorate, Tanta El Gedeeda Surface Water Treatment Plant

Date :

Affiliation : GHAPWASCO

Type of Facility : Surface Water Treatment Plant

Facility Name : Kafr El Zayat El Morashaha

Attendance : Mr. Ahamed Abddel Maaboud,  Mr. Samy Megahed

Mr. Rezk El Feky, Mr. Mahmoud Badr (GHAPWASCO)

Site Description in Detail Survey

(Facility & Equipment Condittion )

11-Oct-2011

Gharbia Governorate, Kafr El Zayat El Morashaha Surface Water Treatment Plant

Special Instruction

1. Operation and Maintenance Condition

3. Installation of Ultrasonic Flow Meter

Although the operation work is managed by GHAPWASCO, maintenance work is managed by private

company. It is difficult to conduct SOP activities which combine operation and maintenance work, due to

above reason.

Ultrasonic flow meter have been installed in this facility in order to measure the raw water and

distribution water amount.

Facility conditions are worse than the other candidates due to the luck of maintenance work conducted by

private company.

Gharbia Governorate, Kafr El Zayat El Morashaha Surface Water Treatment Plant

Before SOP

1 Working Condition good

2 Deterioration to be repaired

3 Replace

4

5

6

7

Deterioration to be repaired

1 N/A

Required Item

Repair

2

3

4

All pressure gauges and compound gauges are broken.

(Altough the equipment have been installed, electricity isn't connected.)

Calibration of ultrasonic flow meter is recommendable.

Out Put 45kW

 Specification of Pump (A)

 Type

3units

Centrifugal Pump

 Capacity 220L/sec x 15m

 Rated Voltage 380V x 50Hz

 Rated Current 103A

Installation Number

Equipment Condition Check Sheet (1/7)
Action

 Objective Raw Water Pump System Equipment Condition

3units

Accessory

Pressure Gauge 

Compound Gauge

2units

Quantity

3units

Vacuum Pump

 Apparatus

Name

Vaccum Unit

1unit

1set

1set

1unit

1set

1set

Vaccum Tank with gauge

Piping

Valves

Ultrasonic Flow Meter

Inlet Valves

Piping

Gharbia Governorate, Kafr El Zayat El Morashaha Surface Water Treatment Plant

Before SOP

1 Working Condition good

2 Deterioration to be repaired

3 Replace

4

5

6

7

1 Working Condition good

2 Deterioration to be repaired

3 Replace

4

5

6

7

1 Working Condition good

2 Deterioration to be repaired

3 Replace

4

5

6

7

1 Working Condition good

2 Deterioration to be repaired

3 Replace

4

5

6

7

Deterioration to be repaired

1 N/A

Required Item

2

3

All pressure gauges and compound gauges are broken.

All pressure gauges and compound gauges are broken.

All pressure gauges and compound gauges are broken.

Calibration of ultrasonic flow meter is recommendable,if possible.

Equipment Condition Check Sheet (2/7)

 Objective Discharge Water Pump System Equipment Condition
Action

 Specification of Pump (A)

 Rated Voltage 380V x 50Hz

 Rated Current 210A

All pressure gauges and compound gauges are broken.

Installation Number 4units

 Type Centrifugal Pump

 Capacity 100L/s x 60m

Out Put 110kW

 Specification of Pump (B)

 Type Centrifugal Pump

 Capacity 75L/s

Accessory

Pressure Gauge 4units

Compound Gauge 4units

Installation Number 1unit

Accessory

Pressure Gauge 1unit

Out Put 100HP

 Rated Voltage 380V x 50Hz

 Rated Current N/A

Compound Gauge 1unit

Valves 1set

Ultrasonic Flow Meter 2units

Piping 1set

Vacuum Pump (55kW, 380V) 2units

Vaccum Tank with gauge 1unit

Piping 1set

 Specification of Pump (D)

 Type Centrifugal Pump

 Capacity 100L/s

Out Put 135HP

 Rated Voltage

 Apparatus

Name Quantity

Vaccum Unit

380V x 50Hz

N/A

Installation Number 1unit

Accessory

Pressure Gauge 1unit

Compound Gauge 1unit

 Specification of Pump (C)

 Type Centrifugal Pump

 Capacity 100L/s

Out Put 180HP

 Rated Voltage 380V x 50Hz

 Rated Current N/A

Installation Number 1unit

Accessory

Pressure Gauge 1unit

Compound Gauge 1unit

 Rated Current

Gharbia Governorate, Kafr El Zayat El Morashaha Surface Water Treatment Plant

Before SOP

1 Working Condition good

2 Deterioration to be remedied

3 N/A

4

1 Working Condition good

2 Deterioration to be remedied

3 N/A

4

1 Working Condition good (Not used)

2 Deterioration to be remedied

3 N/A

4

5

6

7

1 Working Condition good (Not used)

2 Deterioration to be remedied

3 N/A

4

5

6

7

1 Accessory Required Item

Overhead Crane 2units

Pressure Regurator 2units

Filter & Heater 2units

Changeover Valve 1unit

Vaccum Gauge 1unit

manifold 1set

N/A

Deterioration to be remedied

1 Check

2 Valves (for Booster line)

3

6

Some sensor for chlorin leakage detector may damaged.

Installation of weight machine shall be considered as a future plan.

(In order to measure the consumption, it is required.)

 Specification of Chlorine Dosing Equipment (Pre)

Equipment Condition Check Sheet (3/7)

 Objective Chlorine Dosing System Equipment Condition
Action

 Type Injector Type

 Capacity 16kg/H

Installation Number 2units

 Type Injector Type

Accessory

Injector 2units

 Specification of Chlorine Dosing Equipment (Post)

 Capacity 6kg/H

Installation Number 2units

Accessory

 Capacity 600L/min x 38.5mH

Injector 2units

 Specification of Booster Pump (for Pre-Chlorination)

 Type

 Specification of Chlorine Storage System

N/A

Accessory

Out Put 7.5kW

 Rated Voltage 380V x 50Hz

 Rated Current 16.5A

Installation Number 2units

 Specification of Booster Pump (for Post-Chlorination)

 Type

1set

 Apparatus

Name Quantity

Piping (Injection/ Dosage 1set

Valves (for chlorine dosage line) 1set

On-Site Monitoring Residual Chlorine Meter 1 unit

 Capacity 120L/min x 34mH

Out Put 1.65kW

 Rated Voltage 380V x 50Hz

N/A

 Rated Current 6.7A

Installation Number 2units

Accessory

Gharbia Governorate, Kafr El Zayat El Morashaha Surface Water Treatment Plant

Before SOP

1 Working Condition good

2 Deterioration to be remedied

3 N/A

4 Required Item

Level Gauge Installation

1 Working Condition good

2 Deterioration to be remedied

3 Replace

4

5

6

1 Working Condition good

2 Deterioration to be remedied

3 N/A

4 Required Item

Level Gauge Installation

1 Working Condition good

2 Deterioration to be remedied

3 Installation of flow meter Installation

4

5

6

Accumlator

Deterioration to be remedied

1 N/A

2

3

(In order to measure the consumption, it is required.)

1 Pump have been broken. (need to replace)

(In order to measure the consumption, it is required.)(for solution of Solid Alum)

Back Pressure Valve

 Specification of Alum Receiving Tank

Equipment Condition Check Sheet (4/7)

 Objective Alum Dosing System Equipment Condition
Action

 Type Cylibdrical Tank

 Capacity 7.3m3

Number of Tank 1tank

Accessory

N/A

 Specification of Alum Transfer Pump

 Type Chemical

 Capacity N/A

Out Put 0.75kW

 Rated Voltage 220V x 50Hz

Installation Number 2units

Accessory

N/A

Accessory

Agitator 3units (Not used)

 Capacity 18m3

Number of Tank 3basins

 Specification of Alum Storage Tank

 Type Concrete Tank

 Specification of Alum Dosing Pump

 Type Gravity

Installation Number 3units

Out Put N/A

 Rated Voltage N/A

 Capacity 773L/h

Manual Valves (for transmission) 1set

Accessory

 Apparatus

Name Quantity

Piping 1set

3units

3units

Manual Valves (for dose) 1set

Gharbia Governorate, Kafr El Zayat El Morashaha Surface Water Treatment Plant

Before SOP

1 Working Condition

2 Deterioration to be remedied

3 Replace

4 (It is better to change all gauges.)

5 Required Item

6 Installation

7

Suction Valve

Discharge Valve

Check Valve

1 Working Condition good

2 Required Item

3 Installation

4

5 Installation of pressure gauge Installation

6

7

Deterioration to be remedied

1 N/A

2 Required Item

3

4

5

6

7 1set

8

2units

1unit

1unit

Installation of flow meter shall be considered.

(In order to measure the flow rate, it is required.)

Installation of mechanical type of flow meter shall be considered.

(In order to measure the flow rate, it is required.)

Calibration of electro magnetic flow meter is recommendable,if possible.

Out Put 45kW

 Rated Voltage 380V x 50Hz

 Specification of Backwash Pump

Equipment Condition Check Sheet (5/7)

 Objective Back Wash System Equipment Condition
Action

 Type Centrifugal (Virtical Shaft)

 Capacity 250L/s x 15m

All pressure gauges and compound gauges may be broken.

 Rated Current 86A

Installation Number 2units

 Type Root Type

Accessory

Pressure Gauge 2units

Compound Gauge 2units

2units

2units

2units

 Rated Voltage 380V x 50Hz

 Rated Current 140A

Installation Number 2units

 Specification of Air Scouring Blower

 Capacity 51m3/min x 1bar

Out Put 75kW

6units

Backwash Valve (Pnuematic) 6units

Air Scouring Valve (Pnuematic) 6units

Accessory

Outlet Valve (Motorized) 6units

Discharge Valve 2units

 Apparatus

Name Quantity

Inlet Valve (Pnuematic)

Electro Magnetc Flow Meter 6units

6units

Drainage Valve (Pnuematic) 6units

(for Product Water)

Piping

Air Supply Unit for Pneumatic Valves

 a) Compressor

 b) Air Tank with Pressure Switch

 c) Air Dryer

Gharbia Governorate, Kafr El Zayat El Morashaha Surface Water Treatment Plant
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Before SOP

1 Working Condition good

2 Deterioration to be remedied

3 Replace

4

5

6

7

Suction Valve

Discharge Valve

Check Valve

Deterioration to be remedied

N/A

All pressure gauge and compound gauge may be broken

Sludge Discharge Pump

Equipment Condition Check Sheet (6/7)

 Objective Sludge Discharge Pump Equipment Condition
Action

 Type Centrifugal (Virtical Shaft)

 Capacity 220L/sec

Out Put 45kW

 Rated Voltage 380V x 50Hz

 Rated Current N/A

Installation Number 2units

Accessory

Pressure Gauge 2units

Compound Gauge 2units

2units

2units

2units

Overhead Crane 1unit

 Apparatus

Name Quantity

N/A

Gharbia Governorate, Kafr El Zayat El Morashaha Surface Water Treatment Plant

Before SOP

1 Concreate Condition Bad

2 Equipment Condition Good

3

Agitator 1unit

1 Concreate Condition Bad

2 Equipment Condition Good

3

1 Concreate Condition Bad (Water Leackage)

2 Sand Condition Bad check 

3

Required Item

1 Concreate Condition Bad

2

3

4

1 Concreate Condition Good

2

1 Concreate Condition Good

2

Calibration of ultrasonic level meter is recommendable,if possible.

(Fuge amount of sludge are accumulated on surface of sand.)

Equipment Condition Check Sheet (7/7)

 Objective Building Condition Equipment Condition
Action

Equipment

Flocculation & Sedimentation Basin

 Type Circular Settling Type

Mixing Basin

 Type Concrete Structure

Number of Basin 1basin

Dranage Unit 1unit

Flush Mixer 4units

Number of Basin 1basin

Equipment

Sludge Collector 1unit

Equipment

Ultrasonic Level Meter 6units

Sand Filter

 Type Gravity Flow

Number of Basin 6basin

Equipment

N/A

Treated Water Reservoir

 Type Concrete Structure

Number of Basin 1basin

Capacity N/A

Sludge Tank

 Type Concrete Structure

Number of Basin 2

Distribution Water Reservoir

 Type Concrete Structure

Number of Basin 3

Gharbia Governorate, Kafr El Zayat El Morashaha Surface Water Treatment Plant

Date :

Affiliation : GHPAWASCO

Type of Facility : Surface Water Treatment Plant

Facility Name : El Mahala El Kobra

Attendance : Mr. Abdullah El Laithy, Mr. Samy Megahed, 

Mr. Rezk El Feky (GHAPWASCO)

Mr.Adel; Plant Manager, Mr. Gammal (WTP)

Mr. Tomohiro Shimizu, Mr. Ahamed Ragab Mr. Ahmed El-Baz (JET)

Site Description in Detail Survey

(Facility & Equipment Condittion )

22-Oct-2011

Minufia Governorate, El Mahala El Kobra Surface Water Treatment Plant

Special Instruction

1. Facility Condition

1)
Water flow meter and residual chlorine meter which are installed by Nassul Company, don't work properly

due to the lack of calibration.

2) Alum dosing pipe has been blocked due to the scale by hydrolysis of aluminum sulfate.

3) Chlorine leackage detector has not been activated due to the lack of calibration.

4) And etc,.

2. Installation of Ultrasonic Flow Meter

3. PI&D

Mr. Abdulla who is responsible person of the Project, came to check the facility condition and promise to solve

following problems, because this plant is in need of spare/ consumable parts and some major damage found in

the facility.

Ultrasonic flow meter have been installed in this facility in order to measure the raw water and distribution

water amount.

PI&D has been made. It was prepared by the Contractor in Japan.

JET will assist them to solve these problems.

Minufia Governorate, El Mahala El Kobra Surface Water Treatment Plant

Before SOP

1 Working Condition good

2 Deterioration to be repaired

3 N/A

4

5

6

7

Deterioration to be repaired

1 N/A

2 Required Item

3 3units

4 3units

5 1set

6 1set

7

2sets

Quantity

1unit

Equipment Condition Check Sheet (1/7)
Action

 Objective Raw Water Pump System Equipment Condition

3units

 Out Put 45kW

 Specification of Pump (A)

 Type

 Apparatus

Name

Ultrasonic Flowmeter

Centrifugal Pump

 Capacity 13.2m3/min x 12mH

 Rated Voltage 380V x 50Hz

 Rated Current 91A

 Installation Number 3units

 Accessory

 Pressure Gauge 

 Compound Gauge

3units

Calibration of ultrasonic flow meter is recommendable, if possible.

Suction Valve (Manual) 5units

Electrode

Discharge Valve (Motorized)

Check Valve

Piping

Overhead Crane

(in raw water sump)

Minufia Governorate, El Mahala El Kobra Surface Water Treatment Plant

Before SOP

1 Working Condition good

2 Deterioration to be repaired

3 N/A

4

5

6

7

Deterioration to be repaired

1 N/A

2 5units Required Item

3 5units

4 Check Valve 5units Calibration

5 1unit

6 1 unit

7 Calibration

8

 Specification of Pump (A)

 Rated Voltage 380V x 50Hz

 Rated Current 228A

Equipment Condition Check Sheet (2/7)

 Objective Discharge Water Pump System Equipment Condition
Action

Installation Number 5units

 Type Centrifugal Pump

 Capacity 8m3/min x 60mH

Out Put 132kW

1set

2units

Accessory

Pressure Gauge 5units

Compound Gauge 5units

 Apparatus

Name Quantity

Ultrasonic Flowmeter 1unit

On-Site Monitoring Residual Chlorine Meter

Piping

Drain Pump 

calibration of ultrasonic flow meter (Phase IV) is recommendable, if possible.

On-site residual chlorine meter (Phase IV) needs calibration.

calibration of ultrasonic flow meter (Confluence) is recommendable, if possible.

On-site residual chlorine meter (Confluence) needs calibration.

Suction Valve (Manual)

Discharge Valve (Motorized)

Safety Valve (Rupture Disk)

Minufia Governorate, El Mahala El Kobra Surface Water Treatment Plant

Before SOP

1 Working Condition good

2 Deterioration to be remedied

3 1 vacuum gauge is broken Replace

4

1 Working Condition good

2 Deterioration to be remedied

3 N/A

4

1 Working Condition good

2 Deterioration to be remedied

3 N/A

4

1 Working Condition good

2 Deterioration to be remedied

3 N/A

4

5

6

7

Compound Gauge 2units

1 Accessory Required Item

Overhead Crane 1unit Repair

1unit Replace

Manifold 1set

1set

Gas Filter 1unit

2units

Deterioration to be remedied

1 N/A

2

3

 Specification of Chlorine Dosing Equipment (Pre)

Equipment Condition Check Sheet (3/7)

 Objective Chlorine Dosing System Equipment Condition
Action

 Type Unit Type

 Capacity 6kg/h

Installation Number 2units

Accessory

Vacuum Gauge 2units

Installation Number 1unit

Accessory

Vacuum Gauge 1unit

 Specification of Chlorine Dosing Equipment (Post)

 Type Unit Type

 Capacity 6kg/h

Valves (for chlorine dosage line) 1set

 Specification of Booster Pump (Post)

 Specification of Chlorine Dosing Equipment (Common)

 Capacity 6kg/h

Installation Number 1unit

Accessory

Vacuum Gauge 1unit

 Type Unit Type

 Type Centrifugal

 Capacity 250L/min x 5.5mH

Out Put 5.5kW

 Rated Voltage 380V x 50Hz

 Rated Current 11.5A

Installation Number 2units

Accessory

Pressure Gauge 2units

 Specification of Chlorine Storage System

Chlorine leak detector need calibration or repair.

Pressure regulator has been broken.

Gaseous Chlorine Neutralization System

Valves (for Booster line)

Chlorine Leakage Detector

Pressure Regurator

1set

1set

 Apparatus

Name Quantity

Piping (Injection/ Dosage 1set

Weight Machine

Minufia Governorate, El Mahala El Kobra Surface Water Treatment Plant

Before SOP

1 Working Condition good

2 Deterioration to be remedied

3 N/A

4

1 Working Condition good

2 Deterioration to be remedied

3 N/A

4

1 Working Condition good

2 Deterioration to be remedied

3 N/A

4

5

6

1 Working Condition good

2 Deterioration to be remedied

3 N/A

4

5

6

Releif Valve

Deterioration to be remedied

1 Replace

2

3

 Specification of Alum Sulution/ Storage Tank (A)

Equipment Condition Check Sheet (4/7)

 Objective Alum Dosing System Equipment Condition
Action

 Type FRP Tank

 Capacity 4m3

Number of Tank 2tanks

Electrode 2sets

Accessory

Agitator 2units

Level Gauge 2units

 Specification of Alum Transfer Pump

 Type Centrifugal Pump

 Specification of Alum Sulution/ Storage Tank (B)

 Type FRP Tank

 Capacity 14.5m3

Number of Tank 1tank

Accessory

Level Gauge 1unit

 Capacity 12m3/min x 8mH

Out Put 1.5kW

 Rated Voltage 380V x 50Hz

 Capacity 162L/h x 1MPa

Out Put 0.4kW

Installation Number 2units

Accessory

2unitsPressure gauge

 Specification of Alum Dosing Pump

 Type Metering Pump

2units

 Rated Voltage 380V x 50Hz

Flow Meter 1unit

Manual Valves 1set

 Apparatus

Name Quantity

Piping 1set

Installation Number 2units

(for Liquid Aluminum Sulfate)

(for Solid Aluminum Sulfate)

1 line of Alum dosing pipe is blocked due to the scale.

Ultrasonic Level Sensor 1unit

2units

Back Pressure Valve 2units

Accessory

Accumulator

Minufia Governorate, El Mahala El Kobra Surface Water Treatment Plant
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Before SOP

1 Working Condition good

2 Deterioration to be remedied

3 N/A

4

5

6

7

Check Valve 3units

Flow Meter

1 Working Condition good

2 Deterioration to be remedied

3 N/A

4

5

6

7

Check Valve 2units

Flow Meter

Deterioration to be remedied

1 N/A

2

3

4

5

6 1unit

7 1unit

8 1set

9 1unit

10 1set

11 1set

 Rated Voltage 380V x 50Hz

 Type Submersible Pump

 Capacity 10.13m3/min x 10mH

Out Put 30kW

 Specification of Backwash Pump

Equipment Condition Check Sheet (5/7)

 Objective Back Wash System Equipment Condition
Action

 Rated Current N/A

Installation Number 3units

 Type Submersible Pump

Accessory

Pressure Gauge 3units

Discharge Valve (Motorized) 3units

 Specification of Surface Wash Pump

 Capacity 6.75m3/min x 22mH

Out Put 55kW

 Rated Voltage 380V x 50Hz

 Rated Current N/A

Installation Number 2units

Accessory

Outlet Valve (Motorized) 8units

Pressure Gauge 2units

Discharge Valve (Motorized) 2units

 Apparatus

Name Quantity

Inlet Valve (Motorized) 8units

2units

Backwash Valve (Motorized) 8units

Surface Wash Valve Motorized) 8units

Drainage Valve (Motorized) 8units

Valves

Level Meter for Reservoir

1unit

Electrode for Reservoir

(Hydrostatic Pressure Type)

Utility Pump Unit

Drain Pump (0.4kW)

Piping

Minufia Governorate, El Mahala El Kobra Surface Water Treatment Plant

Before SOP

1 Working Condition good

2 Deterioration to be remedied

3 N/A

4

5

6

7

Discharge Valve

Check Valve

1 Working Condition good

2 Deterioration to be remedied

3 N/A

4

5

6

7

Discharge Valve

Check Valve

1 Working Condition good

2 Deterioration to be remedied

3 N/A

4

5

6

7

Check Valve

Deterioration to be remedied

N/A

Sludge Discharge Pump (Drainage Tank)

Equipment Condition Check Sheet (6/7)

 Objective Drainage/ Sludge Discharge Pump Equipment Condition
Action

 Rated Voltage 380V x 50Hz

 Rated Current N/A

Installation Number 2units

 Type Submersible Pump

 Capacity 1.5m3/min x 15m

Out Put 7.5kW

 Apparatus

4m3/min x 15m

2units

2units

Installation Number 2units

Accessory

Pressure Gauge 2units

Out Put 3.7kW

Name Quantity

Accessory

Pressure Gauge 2units

2units

2units

Out Put 15kW

 Rated Voltage 380V x 50Hz

 Rated Current N/A

Sludge Reverse-Circulation Pump (Drainage Tank)

 Type Submersible Pump

 Capacity 

 Rated Voltage 380V x 50Hz

 Rated Current N/A

Sludge Discharge Pump (Sludge Tank)

 Type Submersible Pump

 Capacity 0.2m3/min x 15m

2units

2units

Installation Number 2units

Accessory

Pressure Gauge 2units

Discharge Valve

Minufia Governorate, El Mahala El Kobra Surface Water Treatment Plant

Before SOP

1 Concreate Condition Good

2 Equipment Condition Good

3

2sets

1 Concreate Condition Good

2

3

N/A

1 Concreate Condition Good

2 Equipment Condition Good

3

1 Concreate Condition Good

2 Equipment Condition Good

3

1 Concreate Condition Good

2

3

1 Concreate Condition Good

2 Equipment Condition Good

3

1 Concreate Condition Good

2 Equipment Condition Good

3

1 Concreate Condition Good

2 Equipment Condition Good

3

 Type Concrete Structure

Number of Basin 2basins

Equipment

Equipment Condition Check Sheet (7/7)

 Objective Building Condition Equipment Condition
Action

Intake Sump

Mixing Basin

 Type Concrete Structure

Number of Basin 1basin

Equipment

Electrode (LW Detection)

Sludge Collector 4units

Dranage Unit 8units

Equipment

(Motorized Eccentric Valve)

Flocculation & Sedimentation Basin

 Type Circular Settling Type

Number of Basin 4basins

Sand Filter

 Type Gravity Flow

Number of Basin 8basins

Equipment

 Type Concrete Structure

Number of Basin 2

Number of Basin 1basin

Treated Water Reservoir

 Type Concrete Structure

N/A

Electrode 8sets

(LW/ HW Detection)

Equipment

Sludge Tank

Drainage Tank

 Type Concrete Structure

Number of Basin 2

Equipment

Float Swiches 2units

Sludge Thickener

Float Swiches 2units

Equipment

 Type Concrete Structure

Number of Basin 2

Equipment

Sludge Collector 2units

Minufia Governorate, El Mahala El Kobra Surface Water Treatment Plant

Date :

Affiliation : GHAPWASCO

Type of Facility : Iron and Manganese Removal Plant

Facility Name : Mahalet Marhoom

Attendance : Mr. Samy Megahed, Mr. Rezk El Feqy,  

Mr. Nagy Yousay, Mr. Mahmoud Badr (GHAPWASCO)

Mr. Essam Ahmed El Said (Gaefareya)

Mr. Tomohiro Shimizu, Mr. Kazuhiro Umeki, Mr. Ahamed Ragab (JET)

Site Description in Detail Survey

(Facility & Equipment Condittion )

18-Oct-2011

Gharbia Governorate, Mahalet Marhoom Iron and Manganese Removal Plant

Special Instruction

1. Facility Condition

2. Installation of Ultrasonic Flow Meter

3. Future Plan for the replacement of facility 

1 Raw Water Flow Meter

Availability: Available

Location: Before Aeration & Sedimentation Tank

Pipe Dia. : 150mm (PVC)

Chamber Size: Not Necessary

Pic.1 Installation point of Raw Water Flow Meter

Due to the breakage of low water level detecting system for aeration tank, dry operation of feeding pumps occurs

at time and endamage not only pump but another parts, such as pipeline and valves.

Ultrasonic type of flow meter is installed in only water distribution pipeline in order to measure instantaneo

and integrating water amount. It is available to install the ultrasonic flow meter to the pipeline after confluence

of well water. Installation point is shown in following picture. (There is no need to make a chamber for

installation of flow meter.)

Plant operator want to install the valve to the effluent line from aeration tank in order for the maintenance.

Although the Mahalet Marhoom IMRP has a future plan to well pump system, this plan can conduct without

shutting off water treatment process and any inhibition to SOP activity.

Installation)Point)of Raw)

Water)Flow)Meter

Gharbia Governorate, Mahalet Marhoom Iron and Manganese Removal Plant

Before SOP

1 Working Condition good

2 Deterioration to be repaired

3 Pressure gauge and compound gauge are not installed. Installation

4

5

6

7

1 Working Condition good

2 Deterioration to be repaired

3 Pressure gauge and compound gauge are not installed. Installation

4

5

6

7

Note)

Generator Pump have not been used due to the breakage.

1 Working Condition good

2 Deterioration to be repaired

3 Pressure gauge is not installed. Installation

4 Required Item

5 Calibration of flow meter is recommendable, if possible.

6

Deterioration to be repaired

1 Water Leakage from the fitting Repair

Required Item

2 1set N/A

3

 Specification of Well Pump A (1)

 Type

 Specification of Well Pump A (2)

 Type Centrifugal Pump

Centrifugal Pump

 Capacity 40 L/sec x 50mH

Equipment Condition Check Sheet (1/4)

Electromagnetic flow Meter

Action
 Objective Well Pump System Equipment Condition

Installation Number 1unit

Accessory

Out Put 60HP

Accessory

N/A

Out Put 50HP

 Rated Voltage 380V x 50Hz

Installation Number 1unit

 Capacity 40L/sec x 50m

 Capacity 25 L/sec x 50mH

 Rated Voltage 380V x 50Hz

 Rated Current 84.2/48.5A

Installation Number 1unit

Accessory

N/A

 Apparatus

Name

Priming Pump unit

Quantity

1unit

1set

Out Put 37kW

 Rated Voltage 380V x 50Hz

 Rated Current 68.5/39.6A

Manual Pump

 Specification of Well Pump B

 Type Submersible Pump

Piping

Valves

Gharbia Governorate, Mahalet Marhoom Iron and Manganese Removal Plant

Before SOP

1 Tank Condition N/A

2 Deterioration to be repaired

N/A

Required Item

Installation

1 Working Condition N/A

2 (Aeration blowers are not used.)

3 Deterioration to be repaired

4 N/A

5

6

7

Deterioration to be repaired

1 Repair

2

3

Low water detecting system is not work. (Electrical Matter)

Safety cage for ladder is required in safety aspects.

Equipment Condition Check Sheet (2/4)

 Objective Aeration & Sedimentation System Equipment Condition
Action

Aeration & Sedimentation Tank

 Type Air Blowing Type

Number of tank 1unit

 Capacity 32mH

Installation Number 2units

 Specification of Aeration Blower

 Type Root Type

Accessory

Silencer

Out Put 7.5HP

 Rated Voltage 220V x 50Hz

 Rated Current 19.1A

Valves 1set

Float Switch

 Apparatus

Name Quantity

Piping 1set

1set

Gharbia Governorate, Mahalet Marhoom Iron and Manganese Removal Plant

Before SOP

1 Tank Condition good

2 Deterioration to be repaired

N/A

2units

1 Working Condition N/A

2 Deterioration to be repaired

3 Water leakage from the fittings (1set) Repair

4 Repair

5

6

7

3units

3units

1 Working Condition N/A

2 Deterioration to be repaired

3 N/A

4 Required Item

5 Installation of spare blower. Installation

6

7

Deterioration to be repaired

1 N/A

Required Item

2 Installation of spare compressor. Installation

3

4

5

6

7

8

9

Calibration of flow meter is recommendable, if possible.

(In case compressor is damaged, I&M revomal system will stop.)

3 operation handle for valves are not work properly.

(In case blower is damaged, proper back wash is not done.)

Manual Valves (Discharge)

Ball Check Valve

 Specification of Air Scouring Blower

 Type Root Type

 Capacity 32mH

Ultrasonic Flow Meter 1unit

Piping 1set

Valves 1set

Backwash Valve (Pnuematic) 2units

Air Scouring Valve (Pnuematic) 2units

Drain Valve (Pnuematic) 2units

Air Compressor for Pneumatic Valve 1unit

Inlet Valve (Pnuematic) 2units

Outlet Valve (Pnuematic) 2units

2.2kW, Accessory; Pressure Regulator

 Apparatus

Name Quantity

Out Put 4HP

 Rated Voltage

N/A

220V x 50Hz

 Rated Current 10.9A

Installation Number 1unit

Accessory

Installation Number 3units

Accessory

Manual Valves (Suction) 3units

Out Put 30HP

 Rated Voltage 380V x 50Hz

 Rated Current 41/23A

 Specification of Feeding Pump

 Type Centrifugal Pump

 Capacity 25L/s

Pressuer gauge (outlet)

 Type Pressure Tank

Number of tank 2units

Pressuer gauge (inlet) 1unit

Equipment Condition Check Sheet (3/4)

 Objective Filtration System Equipment Condition
Action

 Specification of Filtration Tank

Gharbia Governorate, Mahalet Marhoom Iron and Manganese Removal Plant
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Before SOP

1 Working Condition good

2 Deterioration to be remedied

3 N/A

4 Required Item

Level Gauge Repair

Insertion of float to emphasize the riquid level.

Marking of level indication.

1 Working Condition N/A

2 Deterioration to be remedied

3 N/A

4 Required Item

Installation of flow meter. Installation

Installation of spare unit Installation

1 Working Condition N/A

2 Deterioration to be remedied

3 N/A

4 Required Item

Installation of flow meter. Installation

Installation of spare unit Installation

1 Working Condition good

2 Deterioration to be remedied

3 N/A

4 Required Item

Level Gauge Repair

Marking of level indication.

1 Working Condition N/A

2 Deterioration to be remedied

3 N/A

4 Required Item

Installation of flow meter. Installation

Installation of spare unit Installation

1 Working Condition N/A

2 Deterioration to be remedied

3 N/A

4

Deterioration to be repaired

1 N/A

2

Insertion of float to emphasize the riquid level.

N/A

Installation Number

Piping 1set

Valves 1set

Name Quantity

 Specification of Calcium Hypochlorite Storage Tank

Equipment Condition Check Sheet (4/4)

 Objective Chemical Dosing System Equipment Condition
Action

 Type Polyethylene Tank

 Capacity 5m3

Number of Tank

Accessory

Level Gauge

 Type Metering Pump

 Specification of Calcium Hypochlorite Dosing Pump (Pre-Chlorination)

 Capacity 170L/h x10Bar

Installation Number 1unit

Accessory

N/A

Accessory

Level Gauge

 Capacity 5m3

Number of Tank

 Type Metering Pump

 Capacity 170L/h x10Bar

Installation Number 1unit

 Specification of Potassium Permanganate Storage Tank

 Type Polyethylene Tank

Accessory

N/A

 Specification of Calcium Hypochlorite Dosing Pump (Post-Chlorination)

 Specification of Potassium Permanganate Dosing Pump

 Type Chemical Pump

N/A

Installation Number 1unit

Accessory

 Capacity N/A

 Specification of Chemical Mixing Pump

 Type Centrifugal Pump

 Capacity 4.8m3/h x 27.2mH

 Apparatus

1unit

Accessory

Gharbia Governorate, Mahalet Marhoom Iron and Manganese Removal Plant

Date :

Affiliation : GHAPWASCO

Type of Facility : Iron and Manganese Removal Plant

Facility Name : Manyal Elhoyshat

Attendance : Mr. Ahmed Elmaleh (GHAPWASCO)

Site Description in Detail Survey

(Facility & Equipment Condittion )

17-Oct-2011

Gharbia Governorate, Manyal Elhoyshat Iron and Manganese Removal Plant

Special Instruction

1. Facility Condition

2. Installation of Ultrasonic Flow Meter

1 Raw Water Flow Meter

Availability: Available

Location: Before Aeration & Sedimentation Tank

Pipe Dia. : Not Confirmed.

Chamber Size: Not Necessary

Pic.1 Installation point of Raw Water Flow Meter

At the present, post chlorination system have been stopped due to the breakage of dosing pump.

Insertion type of flow meter is installed in only water distribution pipeline in order to measure instantaneous

and integrating water amount. It is available to install the ultrasonic flow meter to the pipeline after confluence

of well water. Installation point is shown in following picture. (There is no need to make a chamber for

installation of flow meter.)

Due to the stoppage of pump, treated water is distributed without disinfection.

Installation)Point)of Raw)

Water)Flow)Meter

Gharbia Governorate, Manyal Elhoyshat Iron and Manganese Removal Plant

Before SOP

1 Working Condition good

2 Deterioration to be repaired

3 Installation

4

5

6

7

1 Working Condition Fairly good
2 Deterioration to be repaired

3 Installation

4 .

5

6

7

1 Working Condition good

2 Deterioration to be repaired

3 Pressure gauge is not installed. Installation

5

4

5

6

1 Working Condition good

2 Deterioration to be repaired

3 Pressure gauge is working

4 Installation

5

6

Deterioration to be repaired

1 N/A

Required Item

Installation of spare pump. Installation

2

3

Pressure gauge and compound gauge are not installed.

Pressure gauge and compound gauge are not installed.

flow meter need to repair (without electricity conection)

(In case priming pump is damaged, water supply will stop.)

1set

Priming Tank

Valves

Piping

1unit

1unit

1set

Out Put 100HP

 Rated Voltage 380V x 50Hz

 Rated Current 90A

Priming Pump

 Specification of Well Pump B

 Type Centrifugal Pump

 Capacity 20L/sec x 55mH

 Apparatus

Name

Priming Pump unit

Quantity

Centrifugal Pump

 Capacity 40 L/sec x 55mH

 Capacity 40 L/sec x 55mH

 Rated Voltage 380V x 50Hz

 Rated Current 85A

Installation Number 1unit

Accessory

N/A

Accessory

N/A

Out Put 30HP

 Rated Voltage 380V x 50Hz

 Rated Current 42.5A

Equipment Condition Check Sheet (1/4)

Mechanical flow Meter

Action
 Objective Well Pump System Equipment Condition

Installation Number 1unit

Accessory

Out Put 60HP

 Specification of Well Pump A (1)

 Type

 Specification of Well Pump A (2)

 Type Centrifugal Pump

Installation Number 1unit

 Specification of Well Pump C

 Type Submersible Pump

 Capacity 35L/sec x70mH

Out Put 50HP

 Rated Voltage 380V x 50Hz

Installation Number 1unit

Accessory

Pressure Gauge 1unit

flow meter 1unit

Gharbia Governorate, Manyal Elhoyshat Iron and Manganese Removal Plant

Before SOP

1 Tank Condition N/A

2 Deterioration to be repaired

N/A

Required Item

Installation

1 Working Condition N/A

2 (Aeration blowers are not used.)

3 Deterioration to be repaired

4 N/A

5

6

7

Deterioration to be repaired

1 N/A

2

Safety cage for ladder is required in safety aspects.

 Apparatus

Name Quantity

Piping 1set

Valves 1set

Accessory

Silencer

Out Put 7.5HP

 Rated Voltage 220V x 50Hz

 Rated Current 19.1A

 Capacity 32mH

Installation Number 2units

 Specification of Aeration Blower

 Type Root Type

Aeration & Sedimentation Tank

 Type Air Blowing Type

Number of tank 1unit

Equipment Condition Check Sheet (2/4)

 Objective Aeration & Sedimentation System Equipment Condition
Action

Gharbia Governorate, Manyal Elhoyshat Iron and Manganese Removal Plant

Before SOP

1 Tank Condition good

2 Deterioration to be repaired

N/A

2units

1 Working Condition N/A

2 Deterioration to be repaired

3 Repair

4 Repair

5

6

7

3units

3units

1 Working Condition N/A

2 Deterioration to be repaired

3 N/A

4 Required Item

5 Installation of spare blower. Installation

6

7

Deterioration to be repaired

1 N/A

Required Item

2 Installation of spare compressor. Installation

3

4

5

6

7

8

9

Water leakage from the fittings (1set)

Water leakage from the Valve spimdle (2points)

(In case blower is damaged, proper back wash is not done.)

(In case compressor is damaged, I&M revomal system will stop.)

Calibration of flow meter is recommendable, if possible.

 Type Pressure Tank

Number of tank 2units

Pressuer gauge (inlet) 1unit

Equipment Condition Check Sheet (3/4)

 Objective Filtration System Equipment Condition
Action

 Specification of Filtration Tank

 Specification of Feeding Pump

 Type Centrifugal Pump

 Capacity 90m3/h x 45m 

Pressuer gauge (outlet)

Installation Number 3units

Accessory

Manual Valves (Suction) 3units

Out Put 30HP

 Rated Voltage 380V x 50Hz

 Rated Current 41A

 Apparatus

Name Quantity

Out Put 4HP

 Rated Voltage

N/A

220V x 50Hz

 Rated Current 10.9A

Installation Number 1unit

Accessory

1set

Backwash Valve (Pnuematic) 2units

Air Scouring Valve (Pnuematic) 2units

Drain Valve (Pnuematic) 2units

Air Compressor for Pneumatic Valve 1unit

Inlet Valve (Pnuematic) 2units

Outlet Valve (Pnuematic) 2units

2.2kW, Accessory; Pressure Regulator

Manual Valves (Discharge)

Ball Check Valve

 Specification of Air Scouring Blower

 Type Root Type

 Capacity 32mH

Insertion Type Flow Meter 1unit

Piping 1set

Valves

Gharbia Governorate, Manyal Elhoyshat Iron and Manganese Removal Plant

Before SOP

1 Working Condition good

2 Deterioration to be remedied

3 N/A

4 Required Item

Level Gauge Repair

Marking of level indication.

1 Working Condition good

2 Deterioration to be remedied

3 N/A

4 Required Item

Installation of flow meter. Installation

Installation of spare unit Installation

1 Working Condition N/A

2

3 Dosing pump has been broken repair

4 Required Item

Installation of flow meter. Installation

Installation of spare unit Installation

1 Working Condition good

2 Deterioration to be remedied

3 N/A

4 Required Item

Level Gauge Repair

Marking of level indication.

1 Working Condition N/A

2 Deterioration to be remedied

3 N/A (Under maintenance)

4 Required Item

Installation of flow meter. Installation

Installation of spare unit Installation

1 Working Condition N/A

2 Deterioration to be remedied

3 N/A

4

Deterioration to be repaired

1 N/A

2

Insertion of float to emphasize the riquid level.

Insertion of float to emphasize the riquid level.

 Specification of Chemical Mixing Pump

 Type Centrifugal Pump

 Capacity 4.8m3/h x 27.2mH

 Apparatus

1unit

Accessory

 Specification of Potassium Permanganate Dosing Pump

 Type Chemical Pump

N/A

Installation Number 1unit

Accessory

 Capacity N/A

Accessory

N/A

 Specification of Calcium Hypochlorite Dosing Pump (Post-Chlorination)

Deterioration to be remedied  (Not working)

Accessory

N/A

Accessory

Level Gauge

 Capacity 5m3

Number of Tank

 Type Metering Pump

 Capacity 170L/h x 10Bar 

Installation Number 1unit

 Specification of Potassium Permanganate Storage Tank

 Type Polyethylene Tank

 Type Metering Pump

 Specification of Calcium Hypochlorite Dosing Pump (Pre-Chlorination)

 Capacity 220L/h x 9Bar

Installation Number 1unit

Number of Tank

Accessory

Level Gauge

 Specification of Calcium Hypochlorite Storage Tank

Equipment Condition Check Sheet (4/4)

 Objective Chemical Dosing System Equipment Condition
Action

 Type Polyethylene Tank

 Capacity 5m3

N/A

Installation Number

Piping 1set

Valves 1set

Name Quantity

Gharbia Governorate, Manyal Elhoyshat Iron and Manganese Removal Plant

Date :

Affiliation : GHAPWASCO

Type of Facility : Iron and Manganese Removal Plant

Facility Name : El Gaefareya

Attendance : Mr. Samy Megahed, Mr. Rezk El Feky,  

Mr. Nagy Yousay, Mr. Mahmoud Badr (GHAPWASCO)

Mr. Essam Ahmed El Said (Gaefareya)

Mr. Tomohiro Shimizu, Mr. Ahmed El-Baz (JET)

Site Description in Detail Survey

(Facility & Equipment Condittion )

15-Oct-2011
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Special Instruction

1. Facility Condition

2. Installation of Ultrasonic Flow Meter

3. Water Quality Analyzer

1 Raw Water Flow Meter

Availability: Available

Location: Before Aeration & Sedimentation Tank

Pipe Dia. : Not Confirmed.

Chamber Size: Not Necessary

Pic.1 Installation point of Raw Water Flow Meter

At the present, iron and manganese removal process have been stopped due to the water leakage from the water

feeding pipeline to the filters.

Insertion type of flow meter is installed in only water distribution pipeline in order to measure instantaneous a

integrating water amount. It is available to install the ultrasonic flow meter to the pipeline after confluence of

well water. Installation point is shown in following picture. (There is no need to make a chamber for installation

of flow meter.)

Digital colorimeter for Mn measurement and residual chlorine measurement kit are equiped.

Due to the stoppage of the facility, well water is distributed without disinfection.

Installation)Point)of Raw)

Water)Flow)Meter

Before SOP

1 Working Condition good

2 Deterioration to be repaired

3 Installation

4

5

6

7

1 Working Condition good

2 Deterioration to be repaired

3 Pressure gauge are broken. Replace

4 Compound Gauge is not installed. Installation

5

6

7

Note)

1 Working Condition good

2 Deterioration to be repaired

3 Pressure gauge is not installed. Installation

4

5

6

1 Working Condition good

2 Deterioration to be repaired

3 Pressure gauge is not installed. Installation

4

5

6

Deterioration to be repaired

1 N/A

Required Item

Installation of spare priming pump. Installation

2

3

(In case priming pump is damaged, water supply will stop.)

Generator Pump have not been used due to the breakage.

Pressure gauge and compound gauge are not installed.

1set

Priming Tank

Valves

Piping

1unit

1unit

1set

Out Put 55kW

 Rated Voltage 380V x 50Hz

 Rated Current 111A

Priming Pump

 Specification of Well Pump B

 Type Submersible Pump

 Capacity 35L/sec

 Apparatus

Name

Priming Pump unit

Quantity

Centrifugal Pump

 Capacity 40 L/sec x 50mH

 Capacity 40 L/sec x 50mH

 Rated Voltage 380V x 50Hz

 Rated Current 98A

Installation Number 1unit

Accessory

N/A

Accessory

Pressure Gauge 1unit

Out Put 50HP

 Rated Voltage 380V x 50Hz

Equipment Condition Check Sheet (1/4)

Mechanical flow Meter

Action
 Objective Well Pump System Equipment Condition

Installation Number 1unit

Accessory

Out Put 75HP

 Specification of Well Pump A (1)

 Type

 Specification of Well Pump A (2)

 Type Centrifugal Pump

Installation Number 1unit

 Specification of Well Pump C

 Type Submersible Pump

 Capacity 35L/sec

Out Put 50HP

 Rated Voltage 380V x 50Hz

Installation Number 1unit

Accessory

N/A

Before SOP

1 Tank Condition N/A

2 Deterioration to be repaired

N/A

Required Item

Installation

1 Working Condition N/A

2 (Aeration blowers are not used.)

3 Deterioration to be repaired

4 N/A

5

6

7

Deterioration to be repaired

1 N/A

2

Safety cage for ladder is required in safety aspects.

 Apparatus

Name Quantity

Piping 1set

Valves 1set

Accessory

Silencer

Out Put 7.5HP

 Rated Voltage 220V x 50Hz

 Rated Current 19.1A

 Capacity 32mH

Installation Number 2units

 Specification of Aeration Blower

 Type Root Type

Aeration & Sedimentation Tank

 Type Air Blowing Type

Number of tank 1unit

Equipment Condition Check Sheet (2/4)

 Objective Aeration & Sedimentation System Equipment Condition
Action

Before SOP

1 Tank Condition good

2 Deterioration to be repaired

N/A

2units

1 Working Condition N/A

2 Deterioration to be repaired

3 Replace

4 Repair

5

6

7

3units

3units

1 Working Condition N/A

2 Deterioration to be repaired

3 N/A

4 Required Item

5 Installation of spare blower. Installation

6

7

Deterioration to be repaired

1 N/A

Required Item

2 Installation of spare compressor. Installation

3

4

5

6

7

8

9

Water leakage from the pipeline (1set)

Water leakage from the Valve spimdle (2points)

(In case blower is damaged, proper back wash is not done.)

(In case compressor is damaged, I&M revomal system will stop.)

Calibration of flow meter is recommendable, if possible.

 Type Pressure Tank

Number of tank 2units

Pressuer gauge (inlet) 1unit

Equipment Condition Check Sheet (3/4)

 Objective Filtration System Equipment Condition
Action

 Specification of Filtration Tank

 Specification of Feeding Pump

 Type Centrifugal Pump

 Capacity 90m3/h x 45m 

Pressuer gauge (outlet)

Installation Number 3units

Accessory

Manual Valves (Suction) 3units

Out Put 30HP

 Rated Voltage 380V x 50Hz

 Rated Current 41A

 Apparatus

Name Quantity

Out Put 4HP

 Rated Voltage

N/A

220V x 50Hz

 Rated Current 10.9A

Installation Number 1unit

Accessory

1set

Backwash Valve (Pnuematic) 2units

Air Scouring Valve (Pnuematic) 2units

Drain Valve (Pnuematic) 2units

Air Compressor for Pneumatic Valve 1unit

Inlet Valve (Pnuematic) 2units

Outlet Valve (Pnuematic) 2units

2.2kW, Accessory; Pressure Regulator

Manual Valves (Discharge)

Ball Check Valve

 Specification of Air Scouring Blower

 Type Root Type

 Capacity 32mH

Insertion Type Flow Meter 1unit

Piping 1set

Valves

Before SOP

1 Working Condition good

2 Deterioration to be remedied

3 N/A

4 Required Item

Level Gauge Repair

Marking of level indication.

1 Working Condition N/A

2 Deterioration to be remedied

3 N/A

4 Required Item

Installation of flow meter. Installation

Installation of spare unit Installation

1 Working Condition N/A

2 Deterioration to be remedied

3 N/A

4 Required Item

Installation of flow meter. Installation

Installation of spare unit Installation

1 Working Condition good

2 Deterioration to be remedied

3 N/A

4 Required Item

Level Gauge Repair

Insertion of float to emphasize the riquid level.

Marking of level indication.

1 Working Condition N/A

2 Deterioration to be remedied

3 N/A (Under maintenance)

4 Required Item

Installation of flow meter. Installation

Installation of spare unit Installation

1 Working Condition N/A

2 Deterioration to be remedied

3 N/A

4

Deterioration to be repaired

1 N/A

2

Insertion of float to emphasize the riquid level.

 Specification of Chemical Mixing Pump

 Type Centrifugal Pump

 Capacity 4.8m3/h x 27.2mH

 Apparatus

1unit

Accessory

 Specification of Potassium Permanganate Dosing Pump

 Type Chemical Pump

N/A

Installation Number 1unit

Accessory

 Capacity N/A

Accessory

N/A

 Specification of Calcium Hypochlorite Dosing Pump (Post-Chlorination)

Accessory

N/A

Accessory

Level Gauge

 Capacity 5m3

Number of Tank

 Type Metering Pump

 Capacity 170L/h x 10Bar

Installation Number 1unit

 Specification of Potassium Permanganate Storage Tank

 Type Polyethylene Tank

 Type Metering Pump

 Specification of Calcium Hypochlorite Dosing Pump (Pre-Chlorination)

 Capacity 220L/h x 9Bar

Installation Number 1unit

Number of Tank

Accessory

Level Gauge

 Specification of Calcium Hypochlorite Storage Tank

Equipment Condition Check Sheet (4/4)

 Objective Chemical Dosing System Equipment Condition
Action

 Type Polyethylene Tank

 Capacity 5m3

N/A

Installation Number

Piping 1set

Valves 1set

Name Quantity

S2.3-6



Model facility for the SOP shall be selected according to following criteria.
1) Facility and Equipment Condition
  To operate without any deterioation or damage in components of facility
  (To be Selected by rehabilitation cost and period)
2) Future Plan
  No extention plan to disturb SOP activities
  No training program conducted by other Projets

Action Q'ty Action Q'ty Action Q'ty
1 Intake Reservoir Building

2 Water Intake Facility Bulding
Raw Water Pump a) Pressure Gauge Replacement 4 a) Pressure Gauge Replacement 3

b) Compound Gauge Replacement 4 b) Compound Gauge Replacement 3
Flow Measurement a) Ultrasonic Flow Meter Calibration 1 a) Ultrasonic Flow Meter Calibration 1 a) Ultrasonic Flow Meter Repair 1

3 Mixing Basin Bulding

4 Bulding

5 Sand Filter Building
Filter Condition

a) Float Switch Replacement 10
Back Wash Pump a) Electromagnetic Flow Meter Repair 1 a) Flow Meter Installation 1

b) Vaccum Pump Repair 1 b) Pressure Gauges Replacement 2
c) Pressure Gauge Replacement 2 c) Compound Gauge Replacement 2
d) Compound Gauge Replacement 2

Air Scouring Blower a) Flow Meter Installation 1 a) Flow Meter Installation 1
b) Pressure Gauges Installation 2

Pipeline a) Control Valve (Motorized) Repair/Replace 10
b) Pressure Switch Calibration 1

Flow Monitoring a) Electromagnetic Flow Meter Calibration 10 a) Electromagnetic Flow Meter Calibration 6
(for Treated Water) (for Treated Water)

6 Water Reservoir Building
Water Level Monitoring a) Level Sensor Installation 1

7 Water Distribution Facility Building
Discharge Pump a) Pressure Gauge Replacement 4 a) Pressure Gauge Replacement 7

b) Compound Gauge Replacement 4 b) Compound Gauge Replacement 7
Flow Measurement a) Ultrasonic Flow Meter Calibration 2 a) Ultrasonic Flow Meter (IV) Calibration 1 a) Ultrasonic Flow Meter Calibration 2

b) Ultrasonic Flow Meter (Confluence) Calibration 1
Residual Chlorine Monitoring a) Residual Chlorine Meter Repair/Replace 1 a) Residual Chlorine Meter (IV) Calibration 1 a) Residual Chlorine Meter Replacement 1

b) Residual Chlorine Meter (Confluence) Calibration 1

8 Chlorine Dosing Facility Cylinder Storage System a) Weight Machine Installation 1set a) Pressure Regurator Replacement 1 a) Weight Machine Installation 1set
Pre-Chlorine Dosing System a) Dosing Unit Installation 1 a) Vacuum Gauge Replacement 1

(as Spare)
Post Chlorination System a) Dosing Unit Installation 1

(as Spare)
Booster Pump a) Booster Pump Replacement
Gas Leakage Detector a) Sensor/ Transmitter Unit Replacement 1set a) Sensor/ Transmitter Unit Calibration 1set a) Sensor/ Transmitter Unit Repair 1set

9 Alum Dosing Facility Receiving Tank a) Level Gauge Installation 1 a) Level Gauge Installation 1
Transfer Pump a) Transfer Pump Repair 1 a) Transfer Pump Repair 1
Storage Tank a) Level Gauge Installation 1
Dosing Unit a) Flow Meter Repair 1 a) Pipiline Replacement 1 a) Flow Meter Installation 1

10 Sludge Facility Building
Discharge Pump a) Pressure Gauge Replacement 2 a) Pressure Gauge Replacement 2

b) Compound Gauge Replacement 2 b) Compound Gauge Replacement 2

11 Building
Circulation Pump

12 Sludge Drying Bed Building

13 Sludge Thickener Building

14 Future Plan

15 Others

 Evaluation
1 Rehabilitation Cost

2

3
4

5 Evaluation

N/A

N/A

N/A

Time Period for rehabilitation

Apprication for the SOP
Installation of Flow Meter

(Drainage Tank & Sludge Tank)
N/A

N/A

N/A  Building Condition   :    good  

N/A

 Building Condition   :    good  

 Building Condition   :    good  N/A  Building Condition   :    good  

 Building Condition   :    good  

 Building Condition   :    good   Building Condition   :    good  Building Condition   :    Bad

 Building Condition   :    Fairly good   Building Condition   :    good  Building Condition   :    Bad

 Building Condition   :    good   Building Condition   :    good   Building Condition   :    good  

 Building Condition   :    good   Building Condition   :    good   Building Condition   :    good  

- It is difficult to conduct SOP activities which
combine operation and maintenance work, due to
above reason.
- Facility conditions are worse than the other
candidates due to the luck of maintenance work
conducted by private company.

1 2 -

- Due to the reason that the O&M activities of
sand filter is not good in comparison with other
SWTP, It is available to improve their activities
through SOP activities.

- It is difficult to extend SOP activities to whole
SWTP in GHAPWASCO due to the difference of
back wash system.

◎ △ Cancel
N/A N/A

○ ◎ ×
(Shortest) (Longest)

○ ◎ ×
(Lowest) (Highest)

- Replacement of distribution pump and power
receiving system 4 or 5 years later

- Although the operation work is managed by
GHAPWASCO, maintenance work is managed by
private company.

- Filter Back wash system is difference from other
SWTP station. This plant adopts surface wash
system.

 N/A

Flocculation &
Sedimentation Facility

Drainage Circulation Facility

 Building Condition   :    good   Building Condition   :    good  Building Condition   :    Bad
Mud ball existMud ball exist

 Building Condition   :    good   Building Condition   :    good  Building Condition   :    good

 Building Condition   :    good   Building Condition   :    good  

El Mahala El Kobra Kafr El Zayat El Gadeeda
System

INVENTORY FOR THE DETAIL SITE SURVEY　(GHAPWASCO)
(Surface Wawter Treatment Planr)

Item

Equipment to be remedied
Tanta El Gedeeda

Equipment to be remedied Equipment to be remedied

Facility

FacilityNo.

S2.3-7



Model facility for the SOP shall be selected according to following criteria.
1) Facility and Equipment Condition
  To operate without any deterioation or damage in components of facility
  (To be Selected by rehabilitation cost and period)
2) Future Plan
  No extention plan to disturb SOP activities
  No training program conducted by other Projets

Action Q'ty Action Q'ty Action Q'ty
1 Well Facility Well Pump (Submersible 1) a) Pressure Gauge Installation 1 a) Pressure Gauge Installation 1 a) Pressure Gauge Installation 1

Well Pump (Submersible 2) a) Pressrue Gauge Installation 1
Well Pump (Centrifugal) a) Pressure Gauge Repair/Installation 2 a) Pressure Gauge Repair/Installation 2 a) Pressure Gauge Repair/Installation 2

b) Compound Gauge Installation 2 b) Compound Gauge Installation 2 b) Compound Gauge Installation 2
c) Priming Pump Installation 1 c) Priming Pump Installation 1

(as Spare) (as Spare)
Pipeline a) Pipeline (Water Leak) Repair 1
Flow Measurement a) Mechanical Flow Meter Repair 1 a) Ultrasonic Flow Meter Calibration 1

(Well B)

2 Aeration Tank a) Safety Cage for Ladder Installation 1 a) Safety Cage for Ladder Installation 1 a) Safety Cage for Ladder Installation 1
Water Level Detection System a) LW Detector Repair 1 a) LW Detector Repair 1 a) LW Detector Repair 1

4 Sand Filter Water Feeding Pump a) Pipeline (Water Leak) Replace 1 a) Pipeline (Water Leak) Repair 1
b) Suction Valve (Water Leak) Repair 1 b) Valves Repair 3
c) Discharge Valve (Water Leak) Repair 1

Air Scouring Blower a) Blower Installation 1 a) Blower Installation 1 a) Blower Installation 1
(as Spare) (as Spare) (as Spare)

Pnuematic Valves a) Compressor Installation 1 a) Compressor Installation 1 a) Compressor Installation 1
(as Spare) (as Spare) (as Spare)

7 Water Distribution Facility Flow Measurement a) Insersion Type Flow Meter Calibration 1 a) Insersion Type Flow Meter Calibration 1 a) Ultrasonic Flow Meter Calibration 1

8 Chlorine Dosing Facility Calcium Hypochlorite Storage Tank a) Level Gauge Repair 1 a) Level Gauge Repair 1 a) Level Gauge Repair 1
Pre-Chlorination System a) Dosing Pump Installation 1 a) Dosing Pump Installation 1 a) Dosing Pump Installation 1

(as Spare) (as Spare) (as Spare)
b) Flow Meter Installation 1 b) Flow Meter Installation 1 b) Flow Meter Installation 1

Post-Chlorination System a) Dosing Pump Installation 1 a) Dosing Pump Replace 1 a) Dosing Pump Installation 1
(as Spare) b) Dosing Pump Installation 1 (as Spare)

b) Flow Meter Installation 1 (as Spare) b) Flow Meter Installation 1
c) Flow Meter Installation 1

9 Potassium  Storage Tank a) Level Gauge Installation 1 a) Level Gauge Installation 1 a) Level Gauge Installation 1
Dosing System a) Dosing Pump Installation 1 a) Dosing Pump Installation 1 a) Dosing Pump Installation 1

(as Spare) (as Spare) (as Spare)
b) Flow Meter Installation 1 b) Flow Meter Installation 1 b) Flow Meter Installation 1

10 Water Quality Analyzer a) Residual Chlorine Measurement Kit 1 a) Residual Chlorine Measurement Kit 1
b) Mn Measurement Kit 1 b) Mn Measurement Kit 1

(Procurement) (Procurement)

11 Future Plan  N/A  N/A

1 Rehabilitation Cost

2

3
4

5 Water Quality Analyzer

6 Evaluation

 Evaluation

Apprication for the SOP

Time Period for rehabilitation

Installation of Flow Meter

- Procurement of residual chlorine meter and Mn
measurement kitN/A

- It is expected that repair of water feeding pipe
take long time.

- It is expected that procure of chemical dosing
pump takes long time, its cost will increase.

- This facility is exclusive facility that iron &
manganese removal system operates properly. In
addition, rehabilitation period will reduce because
facility condition is comparatively good in
comparison with the other facilities.

- Site access is slightly far in comparison with
Mahalet Marhoom.
- Combined water between well water and treated
water by I&M removal process is distributed to
the network as drinking water. (It shall be
improved in health aspect.)

- Site access is slightly far in comparison with
Mahalet Marhoom.
- Combined water between well water and treated
water by I&M removal process is distributed to
the network as drinking water. (It shall be
improved in health aspect.)

○ ○ ◎
Raw water flow meter Raw water flow meter Raw water flow meter

Potassium Permanganate
Dosing Facility

(Shortest)

2 3 1

- Extension of well system (it will be done without
any disturbance to SOP activities.)

○ × ◎
(Longest)

◎ × ○
(Lowest)

- Procurement of residual chlorine meter and Mn
measurement kit

(Highest)

INVENTORY FOR THE DETAIL SITE SURVEY　(GHAPWASCO)
(Iron and Manganese Removal Planr)

Item Facility

No. Facility System
El Gaefareya Manyal El Howaishat Mahalet Marhoom

Equipment to be remedied Equipment to be remedied Equipment to be remedied

Aeration & Sedimentation
Facility
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Date :

Affiliation : MCWW

Type of Facility : Surface Water Treatment Plant

Facility Name : Shebeen El Kom El Gedeeda

Attendance : Mr. Ayman Bassyuni, Mr. Saeed Abdelfattah, Mr. Mohamed Fawzy (MCWW)

Mr. Mohamed Khllaf; Plant Manager, Mr. Mostaf Badaury (WTP)

Mr. Tomohiro Shimizu, Mr. Kazuhiro Umeki, Mr. Ahamed Ragab (JET)

Site Description in Detail Survey

(Facility & Equipment Condittion )

12-Oct-2011

Minufia Governorate, Shebeen El Kom El Gedeeda Surface Water Treatment Plant

Special Instruction

1. Future Plan for the replacement of facility 

2. Installation of Ultrasonic Flow Meter

3. PI&D

Although the Shebeen El Kom SWTP has a future plan to install reverse-circulation system for drainage water

recovery, this plan can conduct without shutting off water treatment process and any inhibition to SOP activity.

Moreover, installation of SCADA system is also under construction without shutting off water treatment

process.

Ultrasonic flow meter have been installed in this facility in order to measure the raw water and distribution

water amount.

MCWW has a plan to clean and disinfect all tanks. This plan can apply to SOP training.

PI&D has been made and displayed. It was prepared by the Contractor in Germany.

Minufia Governorate, Shebeen El Kom El Gedeeda Surface Water Treatment Plant

Before SOP

1 Working Condition good

2 Deterioration to be repaired

3 N/A

4

5

6

7

Deterioration to be repaired

1 Repair

(1257/1263)

2 Required Item

3

4

5 6units

6 6units

7 1set

Calibration of ultrasonic flow meter is recommendable, if possible.

2units of actuator for motorized valve is need to repair.

(Not used due to the adoption of back pressure system)

Quantity

2units

Equipment Condition Check Sheet (1/7)
Action

 Objective Raw Water Pump System Equipment Condition

6units

Out Put 30kW

 Specification of Pump (A)

 Type

 Apparatus

Name

Vaccum Unit

Centrifugal Pump

 Capacity 220 L/sec x 9m

 Rated Voltage 380V x 50Hz

 Rated Current 60A/34A

Installation Number 6units

Accessory

Pressure Gauge 

Compound Gauge

6units

Check Valve

1unit

1unit

6units

Ultrasonic Flowmeter

Pressure Sensor

Suction Valve (Manual)

Discharge Valve (Motorized)

Piping

Minufia Governorate, Shebeen El Kom El Gedeeda Surface Water Treatment Plant

Before SOP

1 Working Condition good

2 Deterioration to be repaired

3 1unit of  pressure gauge is broken. (7355) Replace

4

5

6

7

Deterioration to be repaired

1 N/A

Required Item

2

3 Repair

4 (As future plan)

5 6units

6 6units

7 1unit

8

9 1 unit

10

11

calibration of ultrasonic flow meter is recommendable, if possible.

On-site residual chlorine meter have not been used.

(Not used due to the adoption of back pressure system)

 Specification of Pump (A)

 Rated Voltage 380V x 50Hz

 Rated Current 458A/264A

Equipment Condition Check Sheet (2/7)

 Objective Discharge Water Pump System Equipment Condition
Action

Installation Number 6units

 Type Centrifugal Pump

 Capacity 200L/sec x 60mH

Out Put 250kW

Ultrasonic Flowmeter 1unit

Pressure Sensor 1unit

Accessory

Pressure Gauge 6units

Compound Gauge 6units

 Apparatus

Name Quantity

Vaccum Unit

On-Site Monitoring Residual Chlorine Meter

Piping

Overhead Crane

Suction Valve (Manual) 6units

Discharge Valve (Motorized)

Check Valve

(380V x 1.3kW x 4.7A)

2units

Safety Valve (Regulator Valve)

Sampling Pump 2 units

1set

1set

Minufia Governorate, Shebeen El Kom El Gedeeda Surface Water Treatment Plant

Before SOP

1 Working Condition good

2 Deterioration to be remedied

3 N/A

4

1 Working Condition Good (Not Used)

2 Deterioration to be remedied

3 N/A

4

5

6

7

1 Working Condition good

2 Deterioration to be remedied

3 N/A

4

1 Working Condition Good (Not Used)

2 Deterioration to be remedied

3 N/A

4

5

6

7

1 Accessory Required Item

Overhead Crane 1unit
Pressure Regurator 2units

Heater 2units

manifold 1set

1set

Deterioration to be remedied

1 N/A

2 Valves (for Booster line)

3

Installation of weight machine shall be considered as a future plan.

(In order to measure the consumption, it is required.)

Gaseous Chlorine Neutralization System

 Specification of Chlorine Dosing Equipment (Pre)

Equipment Condition Check Sheet (3/7)

 Objective Chlorine Dosing System Equipment Condition
Action

 Type Unit Type

 Capacity 40kg/h

Installation Number 2units

Accessory

Vaccume Gauge 2units

 Capacity 24m3/h x 37mH

 Specification of Booster Pump (Pre)

 Type Centrifugal

 Specification of Chlorine Storage System

Pressure Gauge 2units

Accessory

Out Put 5.5kW

 Rated Voltage 380V x 50Hz

 Rated Current 11.2A

Installation Number 2units

 Specification of Chlorine Dosing Equipment (Post)

 Type Unit Type

1set

1set

 Apparatus

Name Quantity

Piping (Injection/ Dosage 1set

Chlorine Leakage Detector

Valves (for chlorine dosage line) 1set

 Capacity 20kg/H

Installation Number 2units

Accessory

Vaccume Gauge 2units

 Specification of Booster Pump (Post)

 Type Centrifugal

 Capacity 26m3/h x 50mH

Out Put 7.5kW

Accessory

Pressure Gauge 2units

 Rated Voltage 380V x 50Hz

 Rated Current 15.5A

Installation Number 2units

Minufia Governorate, Shebeen El Kom El Gedeeda Surface Water Treatment Plant

Before SOP

1 Working Condition good

2 Deterioration to be remedied

3 N/A

4

1 Working Condition good

2 Deterioration to be remedied

3 N/A

4

5

6

Releif Valve

1 Working Condition good

2 Deterioration to be remedied

3 N/A

4

5

6

Releif Valve

Deterioration to be remedied

1 N/A

2

3

 Specification of Alum Sulution/ Storage Tank

Equipment Condition Check Sheet (4/7)

 Objective Alum Dosing System Equipment Condition
Action

 Type Concrete Tank

 Capacity 30m3 

Number of Tank 3tanks

Weight Machine 1unit

Accessory

Agitator (2.2kW) 3units

Level Gauge 3units

 Specification of Alum Dosing Pump (A)

 Type Metering

 Capacity 1643L/h x 5Bar

Out Put 1.1kW - 1.3kW

 Rated Voltage 380V x 50Hz

Installation Number 1unit

Accessory

1unitAccumulator

Installation Number 2units

 Capacity 1805L/h x 5Bar

Out Put 11kW 

Flow Meter (2000L/h 20%) 3units

Manual Valves 1set

 Apparatus

Name Quantity

Piping 1set

2units

Back Pressure Valve 2units

1unit

Accessory

Accumulator 2units

Back Pressure Valve 1unit

 Specification of Alum Dosing Pump (B)

 Type Metering

 Rated Voltage 380V x 50Hz

Minufia Governorate, Shebeen El Kom El Gedeeda Surface Water Treatment Plant

Before SOP

1 Working Condition good

2 Deterioration to be remedied

3 N/A

4 Required Item

5 Installation

6

7

1unit

Check Valve

1 Working Condition good

2 Deterioration to be remedied

3 N/A

4 Required Item

5 Installation

6

7

Filter Gauge 2units

Silencer 2units

2units

Deterioration to be remedied

1

2

3

4

5

6

7 2units

8 2units

9 2units

10

2units

2units

1set

1set

11 1set

Suction Valve (Manual)

Discharge Valve (Pnuematic)

Pressure Sensor

Discharge Valve (Manual)

Calibration of pressure sensor is recommendable, if possible.

Installation of flow meter shall be considered.

Calibration of pressure sensor is recommendable, if possible.

(In order to measure the flow rate, it is required.)

Installation of flow meter shall be considered.

(In order to measure the flow rate, it is required.)

 Rated Voltage 380V x 50Hz

 Type Centrifugal (Virtical Shaft)

 Capacity 200L/sec x 9mH

Out Put 30kW

 Specification of Backwash Pump

Equipment Condition Check Sheet (5/7)

 Objective Back Wash System Equipment Condition
Action

 Rated Current 60A/34.5A

Installation Number 3units

 Type Package Type

Accessory

Pressure Gauge 3units

Compound Gauge 3units

 Specification of Air Scouring Blower

 Capacity 77.8m3/h x 1Bar

Out Put 110kW

 Rated Voltage 380V x 50Hz

 Rated Current 205A

Installation Number 2units

Accessory

Outlet Valve (Pnuematic) 10units

Acoustic Panel 2units

Pressure Gauge 2units

 Apparatus

Name Quantity

Inlet Valve (Pnuematic) 10units

Backwash Valve (Pnuematic) 10units

Air Scouring Valve (Pnuematic) 10units

Drainage Valve (Manual) 10units

 c) Drain Trap

 d) Cartridge Filter

Overhead Crane

 a) Compressor

 b) Air Dryer

Pressure Sensor (Treated x2) 10units

3units

3units

3units

(Ultrasonic Type)

Level Meter for Back Wash Tank

Sampling Pump (Clarified Water)

Sampling Pump (Treated Water)

Air Supply Unit for Pneumatic Valves

Minufia Governorate, Shebeen El Kom El Gedeeda Surface Water Treatment Plant

Before SOP

1 Working Condition good

2 Deterioration to be remedied

3 N/A

4 (1unit is under maintenance.)

5

6

7

Suction Valve

Discharge Valve

Check Valve

Deterioration to be remedied

1

Sludge Discharge Pump

Equipment Condition Check Sheet (6/7)

 Objective Sludge Discharge Pump Equipment Condition
Action

 Type Centrifugal (Virtical Shaft)

 Capacity 200L/sec x 18mH

Out Put 55kW

 Rated Voltage 380V x 50Hz

 Rated Current 111A

Installation Number 3units

Accessory

Pressure Gauge 3units

Compound Gauge 3units

3units

3units

3units

 Apparatus

Name Quantity

Overhead Crane 1unit

Minufia Governorate, Shebeen El Kom El Gedeeda Surface Water Treatment Plant
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Before SOP

1 Concreate Condition Good

2 Equipment Condition Good

3

1set

Flash Mixer 1unit

1 Concreate Condition Good

2 Equipment Condition Good

3

1 Concreate Condition Good

2 Equipment Condition Good

3

1 Concreate Condition Good

2 Equipment Condition Good

3

4

1 Concreate Condition Good

2 Equipment Condition Good

3

4

1 Concreate Condition Good

2 Equipment Condition Good

4

Electrode (HW Detection)

 Type Concrete Structure

Number of Basin 1basin

Equipment

Equipment Condition Check Sheet (7/7)

 Objective Building Condition Equipment Condition
Action

Mixing Basin

Flocculation & Sedimentation Basin

 Type Circular Settling Type

Number of Basin 4basins

Sludge Collector 4units

Dranage Unit 4sets

Equipment

Mixing Unit 4sets

 Type Concrete Structure

Number of Basin 1

Capacity

Sand Filter

 Type Gravity Flow

Number of Basin 10basins

Equipment

Treated Water Reservoir

 Type Concrete Structure

Distribution Water Reservoir

Ultrasonic Lelel Meter 2units

Post-Chlorine Distribution Unit 1unit

Number of Basin 2

Capacity 3000m3

Ultrasonic Lelel Meter 10units

Equipment

Sludge Tank

400m3

Equipment

Ultrasonic Lelel Meter 2units

 Type Concrete Structure

Number of Basin 2

Ultrasonic Lelel Meter 2units

Equipment

Minufia Governorate, Shebeen El Kom El Gedeeda Surface Water Treatment Plant

Date :

Affiliation : MCWW

Type of Facility : Surface Water Treatment Plant

Facility Name : Mahatet El Sadat El Satheya

Attendance : Mr. Mohamed Fawzy, Mr. Khled (MCWW)

Mr. Ahmed Samier; Plant Manager (WTP)

Mr. Tomohiro Shimizu, Mr. Kazuhiro Umeki (JET)

Site Description in Detail Survey

(Facility & Equipment Condittion )

12-Oct-2011

Minufia Governorate, Mahatet El Sadat El Satheya Surface Water Treatment Plant

Special Instruction

1. Future Plan for the replacement of facility 

2. Installation of Ultrasonic Flow Meter

3. Application to SOP activities

1) To reduce turbidity at the end of sedimentation process

2) To arrange the backwash time

Mahatet El Sadat El Satheya SWTP has no future plan. The facility was established in 2008 and condition is

comparatively good and has reverse-circulation system for drainage water.

Ultrasonic flow meter have been installed in this facility in order to measure the raw water and distribution

water amount.

Although this facility is managed properly, Reducing back wash cycle will be improved through SOP

activities as follows;

Lord to the sand filters will be reduced by arranging Alum dosing rate and dosing point, because carryover

of flocs was found at the collecting trough of sedimentation tank. Coagulation process may not be done

adequately.

After back wash, many flocs were suspended in a filter. By arranging the back wash time and air/ water

amount, filter sand will be recovered adequately.

Minufia Governorate, Mahatet El Sadat El Satheya Surface Water Treatment Plant

Before SOP

1 Working Condition good

2 Deterioration to be repaired

3 Replace

4

5

6

7

Deterioration to be repaired

1 Repair

2

3 1unit Check

4 6units (Need to check the system)

5 6units Required Item

6 6units

7 2units

8 1unit

9 1set

10 2units

(WTP station)

All pressure gauges and compound gauges are damaged or broken.

Suction Valve (Manual)

Calibration of Electromagnetic flow meter is recommendable, if possible.

Calibration of pressure sensor and level meter is recommendable, if possible.

(These are not used due to the trouble of electrical cable.

All actuator for motorized valve is need to repair.

Indicators for pressure sensor and level meter are not found.

 Specification of Pump (A)

 Type

 Apparatus

Name

Pressure Gauge 

Compound Gauge

6units

Pressure Gauge (Main Pipe)

6units

 Rated Current 770A

Installation Number 6units

Accessory

Equipment Condition Check Sheet (1/7)
Action

 Objective Raw Water Pump System Equipment Condition

Centrifugal Pump (Virtical Shaft)

 Capacity 1152m3/h x 80mH

 Rated Voltage 380V x 50Hz

Out Put 420kW

1unit

Pressure Sensor 1unit

Piping

(Submersible Pump)

Discharge Valve (Motorized)

Check Valve

Drainage Pump

Overhead Crane

Electromagnetic Flowmeter

Quantity

1unit

Sampling Pump (Raw Water)

Ultrasonic Level Sensor (Intake Sump)

Minufia Governorate, Mahatet El Sadat El Satheya Surface Water Treatment Plant

Before SOP

1 Working Condition good

2 Deterioration to be repaired

3 Replace

4

5

6

7

Deterioration to be repaired

1 N/A

Vaccum Pump Required Item

Vaccum Tank

2

3

4

5 6units

6 6units

7

8 Piping 1set

9

Calibration of ultrasonic flow meter is recommendable, if possible.

Calibration of pressure sensor is recommendable, if possible.

6units

 Type Centrifugal Pump

All pressure gauges and compound gauges are damaged or broken.

 Specification of Pump (A)

 Rated Voltage 380V x 50Hz

 Rated Current 796/458A

Equipment Condition Check Sheet (2/7)

 Objective Discharge Water Pump System Equipment Condition
Action

 Capacity 300L/s x 80mH

Out Put 450kW

Overhead Crane

2units

1unit

1set

Ultrasonic Flowmeter 1unit

Pressure Sensor 1unit

Accessory

Installation Number

Pressure Gauge 6units

Compound Gauge 6units

Vaccum Unit

 Apparatus

Name Quantity

Suction Valve (Manual) 6units

Discharge Valve (Motorized)

Check Valve

Sampling Pump (Treated Water) 2 units

Minufia Governorate, Mahatet El Sadat El Satheya Surface Water Treatment Plant

Before SOP

1 Working Condition good

2 Deterioration to be remedied

3 1 vaccum gauge is broken. Replace

4

1 Working Condition Good

2 Deterioration to be remedied

3 N/A

4 Required item

5 Installation

6

7

1 Working Condition good

2 Deterioration to be remedied

3 All Vaccum gauges are broken. Replace

4

1 Working Condition Good

2 Deterioration to be remedied

3 N/A

4 Required item

5 Installation

6

7

1 Accessory Required Item

2units

2units

2units

1unit

1unit

manifold 1set

N/A

Deterioration to be remedied

1 Check

2 Repair

3

4

5 1 set

6

Installation of pressuregauges shall be considered.

Pressure Regurator

Overhead Crane

Filter & Heater

Changeover Valve

Vaccum Gauge

Installation of pressuregauges shall be considered.

Installation of weight machine shall be considered as a future plan.

(In order to measure the consumption, it is required.)

Some sensor for chlorin leakage detector may damaged.

On-Site Monitoring Residual Chlorine Meter need repair.

 Specification of Chlorine Dosing Equipment (Pre)

Equipment Condition Check Sheet (3/7)

 Objective Chlorine Dosing System Equipment Condition
Action

 Type Unit Type

 Capacity 74kg/h

Installation Number 2units

Accessory

Vaccume Gauge 2units

 Capacity 12-42m3/h x 25.5-13mH

 Specification of Booster Pump (Pre)

 Type Centrifugal

 Specification of Chlorine Storage System

N/A

Accessory

Out Put 2.2kW

 Rated Voltage 380V x 50Hz

 Rated Current 8.3/4.8A

Installation Number 2units

 Specification of Chlorine Dosing Equipment (Post)

 Type Unit Type

1set

 Apparatus

Name Quantity

Piping (Injection/ Dosage 1set

Valves (for Booster line)

Valves (for chlorine dosage line) 1set

Gaseous Chlorine Neutralization System 1 set

On-Site Monitoring Residual Chlorine Meter 1 unit

Chlorine Leakage Detector

 Capacity 25kg/H

Installation Number 2units

Accessory

Vaccume Gauge 2units

 Specification of Booster Pump (Post)

 Type Centrifugal

 Capacity 12-42m3/h x 71-59mH

Out Put 11kW

Accessory

Pressure Gauge 2units

 Rated Voltage 380V x 50Hz

 Rated Current 22/12.7A

Installation Number 2units

Minufia Governorate, Mahatet El Sadat El Satheya Surface Water Treatment Plant

Before SOP

1 Working Condition good

2 Deterioration to be remedied

3 All level gauges are damaged. Repair

4

1 Working Condition good

2 Deterioration to be remedied

3 N/A

4

5

6

7

Releif Valve

1 Working Condition good

2 Deterioration to be remedied

3 Repair

4

5

6

7

Releif Valve

Deterioration to be remedied

1 N/A

2

3

Liquid is leack from the discharge check unit.

 Specification of Alum Sulution/ Storage Tank

Equipment Condition Check Sheet (4/7)

 Objective Alum Dosing System Equipment Condition
Action

 Type Concrete Tank

 Capacity 27m3 

Number of Tank 3tanks

Accessory

Agitator 3units

Level Gauge 3units

 Specification of Alum Dosing Pump (A)

 Type Metering

Accumulator

 Capacity 2470L/h x 4Bar

Out Put 1.1kW

 Rated Voltage 380V x 50Hz

Rated Current 5.0/2.9A

Installation Number 1unit

Accessory

1unit

Flow Meter (7200L/h 30%) 1unit

Manual Valves 1set

 Apparatus

Name Quantity

Piping 1set

Back Pressure Valve 2units

1unit

Accessory

Accumulator 2units

Back Pressure Valve 1unit

 Specification of Alum Dosing Pump (B)

 Type Metering

 Rated Voltage 380V x 50Hz

Installation Number

Rated Current 6.6/3.8A

2units

2units

 Capacity 2470L/h x 4Bar

Out Put 1.5kW

Minufia Governorate, Mahatet El Sadat El Satheya Surface Water Treatment Plant

Before SOP

1 Working Condition good

2 Deterioration to be remedied

3 N/A

4 Required Item

5 Installation

6

3units

3units

Check Valve

1 Working Condition good

2 Deterioration to be remedied

3 N/A

4 Required Item

5 Installation

6

7

2units

Deterioration to be remedied

1 N/A

2 Required Item

3

4

5

6

7 4units

8

2units

2units

1set

1unit

9 1set

10 16units

11 2units

Installation of flow meter shall be considered.

(In order to measure the flow rate, it is required.)

Calibration of flow meter for treated water is recommendable, if possible.

Installation of flow meter shall be considered.

(In order to measure the flow rate, it is required.)

Discharge Valve (Manual)

Suction Valve (Manual)

Discharge Valve (Motorized)

 Rated Voltage 380V x 50Hz

 Type Centrifugal (Virtical Shaft)

 Capacity 250L/sec x 15mH

Out Put 55kW

 Specification of Backwash Pump

Equipment Condition Check Sheet (5/7)

 Objective Back Wash System Equipment Condition
Action

Installation Number 3units

 Type Root Type

Accessory

Pressure Gauge 3units

Compound Gauge 3units

 Specification of Air Scouring Blower

3units

 Capacity 51.4m3/h x 600mBar

Out Put 125HP

 Rated Voltage 380V x 50Hz

 Rated Current 167/96.4A

Installation Number 2units

Accessory

Outlet Valve (Motorized) 16units

Pressure Gauge 2units

Air Filter 2units

 Apparatus

Name Quantity

Inlet Valve (Pnuematic) 16units

Drainage Valve (Manual) 16units

 c) Drain Trap

 d) Air Tank

 a) Compressor

 b) Air Dryer

Overhead Crane

Pressure Sensor (Treated x2) 16units

Flow meter (Treated Water)

Sampling Pump (Clarified Water)

Air Supply Unit for Pneumatic Valves

Drainage Pump

(Submersible)

Backwash Valve (Pnuematic) 16units

Air Scouring Valve (Pnuematic) 16units

Minufia Governorate, Mahatet El Sadat El Satheya Surface Water Treatment Plant

S2.3-10



Before SOP

1 Working Condition good

2 Deterioration to be remedied

3 Replace

4

5

6

7

Suction Valve

Discharge Valve

Check Valve

1 Working Condition good

2 Deterioration to be remedied

3 Replace

4 (1unit is under maintenance.)

5

6

7

Suction Valve

Discharge Valve

Check Valve

Deterioration to be remedied

N/A

All pressure gauge and compound gauge may be broken

All pressure gauge and compound gauge may be broken

 Rated Voltage 380V x 50Hz

 Rated Current 169/97.3A

Sludge Discharge Pump

Equipment Condition Check Sheet (6/7)

 Objective Sludge Discharge Pump Equipment Condition
Action

 Apparatus

Accessory

Pressure Gauge 3units

Overhead Crane 1unit

Compound Gauge 3units

5units

3units

3units

Installation Number 3units

Installation Number 3units

 Type Centrifugal (Virtical Shaft)

 Capacity 250L/sec x 20mH

Out Put 90kW

Out Put 200kW

 Rated Voltage 380V x 50Hz

 Rated Current 359/207A

Circuration Pump

 Type Centrifugal (Virtical Shaft)

 Capacity 200L/sec x 60mH

Accessory

Pressure Gauge 3units

Compound Gauge 3units

5units

3units

3units

Overhead Crane 1unit

Name Quantity

Minufia Governorate, Mahatet El Sadat El Satheya Surface Water Treatment Plant

Before SOP

1 Concreate Condition Good

2 Equipment Condition

3

1unit

1 Concreate Condition Good

2 Equipment Condition Good

3

1set

1 Concreate Condition Good

2 Equipment Condition Good

3

1 Concreate Condition Good

2 Equipment Condition Good

3

1 Concreate Condition Good

2 Equipment Condition Good

1 Concreate Condition Good

2 Equipment Condition Good

3

4

1 Concreate Condition Good

2 Equipment Condition Good

1 Concreate Condition Good

2 Equipment Condition Good

1 Concreate Condition Good

2 Equipment Condition Good

Equipment Condition Check Sheet (7/7)

 Objective Building Condition Equipment Condition
Action

Mixing Basin

Flocculation & Sedimentation Basin

 Type Circular Settling Type

Intake Sump

 Type Concrete Structure

Number of Basin 1basin

Equipment

Ultrasonic Level Meter

(Refer to Raw Water Pump System)

Electrode (HW Detection)

Indicator for level meter is not found.

Number of Basin 4basins

 Type Concrete Structure

Number of Basin 1basin

Equipment

Sludge Collector 4units

Dranage Unit 4sets

Equipment

Mixing Unit 4sets

Flush mixer 4units

Number of Basin 1

Sand Filter

 Type Gravity Flow

Number of Basin 16basins

Equipment

Treated Water Reservoir

 Type Concrete Structure

Distribution Water Reservoir

Ultrasonic Lelel Meter

3 (2lines/Basin)

Capacity 5000m3

 Type

Sludge Tank

 Type Concrete Structure

Number of Basin 2

Ultrasonic Lelel Meter 16units

Equipment

Circulation Tank (Drainage Tank)

 Type Concrete Structure

Number of Basin 2

Concrete Structure

6units

Number of Basin

Back Wash Water Sump

 Type Concrete Structure

Number of Basin 2

Minufia Governorate, Mahatet El Sadat El Satheya Surface Water Treatment Plant

Date :

Affiliation : MCWW

Type of Facility : Surface Water Treatment Plant

Facility Name : Mahalet Menouf 

Attendance : Mr. Khaled Mohamed, Mr. Mohamed Fathy, Mr. Mohamed Fawzy (MCWW)

Mr. Mohamoud Elhadary; Plant Manager

Site Description in Detail Survey

(Facility & Equipment Condittion )

13-Oct-2011

Minufia Governorate, Mahalet Menouf Surface Water Treatment Plant

Before SOP

1 Working Condition fairly good

2 Deterioration to be repaired

3 N/A

4 Required Items

5

6 Flowmeter for raw water broken

7 level meter for raw water is broken

Deterioration to be repaired

1

2

3

4

5 4 units

6 4 units

7 1set

Pressur gauge for pump 1 & 2 at suction need replace

(Not used due to the adoption of back pressure system)

Name

Vaccum Unit

Equipment Condition Check Sheet (1/7)
Action

 Objective Raw Water Pump System Equipment Condition

4 units

Out Put 90kW

 Specification of Pump (A)

 Type

 Rated Current 173A

Installation Number 4 units

Accessory

Centrifugal Pump

 Capacity 330 L/sec x 9m

 Rated Voltage 380V x 50Hz

Piping

Pressure Gauge 

Compound Gauge

4 units

Quantity

2units

 Apparatus

Check Valve

1unit

N/A

4 units

Mechanical  Flowmeter

Pressure Sensor

Suction Valve (Motorized)

Discharge Valve (Motorized)

Minufia Governorate, Mahalet Menouf Surface Water Treatment Plant

Before SOP

1 Working Condition good

2

3

4

5

6

7

Discharge work only

1 Working Condition good

2

3

4

5

6

7

Quantity

2

4

2

4

Check valve 6

1 broken

1

2

380V x 50Hz

 Rated Current 280 A

Installation Number 2 units

Water flowmeter

Manual Gate Valve suction

Electrical gate valve suction

Manual Gate Valve discharge

 Type Centrifugal Pump

 Capacity 200L/sec x 60mH

Installation Number 4 units

Compound Gauge 4 units

Equipment Condition Check Sheet (2/7)

 Objective Discharge Water Pump System Equipment Condition
Action

 Specification of Pump (A)

 Type Centrifugal Pump

 Capacity 300L/sec x 60mH

Out Put 315kW

 Rated Voltage 3300V x 50Hz

Accessory

Pressure Gauge 4 units

 Rated Current 50 A/resistant box

1set

1set

 Specification of Pump (B)

Name

Piping

Out Put 200kW

 Rated Voltage

Accessory

Pressure Gauge 2 units

Compound Gauge 2 units

Overhead Crane

Appurtenance

Level meter for treated water sump

Electrical gate valve discharge

Vacum unit

Minufia Governorate, Mahalet Menouf Surface Water Treatment Plant

Before SOP

1 Working Condition good

2 Deterioration to be remedied

3 N/A

4

1 Working Condition Good 

2 Deterioration to be remedied

3 N/A

4

5

6

1 Working Condition good

2 Deterioration to be remedied

3 N/A

4

1 Working Condition Good (Not Used)

2 Deterioration to be remedied

3 N/A

4

5

6

7

1 Accessory Required Item

Overhead Crane 1unit

Pressure Regurator 2units

Heater 2units

manifold 1set

1set

3 set 1 is broken

Deterioration to be remedied

1 N/A

2

3

Valves (for Booster line)

Gaseous Chlorine Neutralization System

 Specification of Chlorine Dosing Equipment (Pre)

Equipment Condition Check Sheet (3/7)

 Objective Chlorine Dosing System Equipment Condition
Action

2

 Type Unit Type

 Capacity 60kg/h

Installation Number 2units

 Capacity 9L/s x 65mH

 Specification of Booster Pump (Pre)

 Type Centrifugal

Accessory

Vaccume Gauge 4

Pressure regulator

Installation Number 2units

 Specification of Chlorine Dosing Equipment (Post)

 Type Unit Type

 Specification of Chlorine Storage System

Out Put 10kW

 Rated Voltage 380V x 50Hz

 Rated Current 13A

1set

1set

 Apparatus

Name Quantity

Piping (Injection/ Dosage 1set

Chlorine Leakage Detector

wight balance

Valves (for chlorine dosage line) 1set

2

Vaccume Gauge 2units

 Specification of Booster Pump (Post)

 Capacity 10kg/H

Installation Number 2units

pressure regulator

 Type Centrifugal

 Capacity 0.8L/s x 65mH

Out Put 2.2kW

Accessory

Pressure Gauge

 Rated Voltage 380V x 50Hz

 Rated Current 4A

Installation Number 2units

Minufia Governorate, Mahalet Menouf Surface Water Treatment Plant

Before SOP

1 Working Condition good

2 Deterioration to be remedied

3 N/A

4

1 Working Condition good

2 Deterioration to be remedied

3 N/A

4

5

6

Releif Valve

Deterioration to be remedied

1 N/A

 Specification of Alum Sulution/ Storage Tank

Equipment Condition Check Sheet (4/7)

 Objective Alum Dosing System Equipment Condition
Action

 Type Concrete Tank

 Capacity 18m3 

Number of Tank 3tanks

Accessory

Agitator (2.2kW) N/A

Level Gauge 3units

 Specification of Alum Dosing Pump (A)

 Type Metering

Weight Machine N/A

 Capacity 1669L/h x 5Bar

Out Put 1.5kW 

 Rated Voltage 380V x 50Hz

Installation Number 2 unit

Accessory

2unitAccumulator

Name Quantity

Piping 1set

 Apparatus

2unit

Back Pressure Valve 2unit

Minufia Governorate, Mahalet Menouf Surface Water Treatment Plant

Before SOP

1 Working Condition good

2 Deterioration to be remedied

3 N/A

4 Required Item

5 Installation

6

7

Pressure Sensor N/A

Check Valve

1 Working Condition good

2 Deterioration to be remedied

3 N/A

4 Required Item

5 Installation

6

7

8

9

10 Filter Gauge N/A

11 Silencer N/A

12 2units

13

1

2

3

4

5 2units

6 2units

7

8 2units

9 1set

Discharge Valve (Electrical)

Discharge Valve (manual)

Installation of flow meter shall be considered.

(In order to measure the flow rate, it is required.)

Installation of flow meter shall be considered.

(In order to measure the flow rate, it is required.)

 Type

2units

Equipment Condition Check Sheet (5/7)

 Objective Back Wash System Equipment Condition
Action

Installation Number 2units

 Specification of Backwash Pump

 Capacity 417L/sec x 15mH

Out Put 110kW

 Rated Current 150A

Centrifugal

 Rated Voltage 380V x 50Hz

Accessory

Pressure Gauge 2units

2units

Compound Gauge 2units

2units

 Specification of Air Scouring Blower

 Capacity 0.613Bar

Out Put 75kW

 Type Package Type

 Apparatus

Name Quantity

Inlet Valve (Pnuematic) 8units

 Rated Voltage 380V x 50Hz

 Rated Current 141A

Installation Number

Accessory

Outlet Valve (Pnuematic) 8units

Check valve 2

Acoustic Panel N/A

Pressure Gauge N/A

Overhead Crane

 a) Compressor

Air Supply Unit for Pneumatic Valves

Backwash Valve (Pnuematic) 8units

Air Scouring Valve (Pnuematic) 8units

Sampling Pump (Clarified Water)

Sampling Pump (Treated Water)

Minufia Governorate, Mahalet Menouf Surface Water Treatment Plant

S2.3-11



Before SOP

1 Working Condition good

2 Deterioration to be remedied

3 N/A

4 (1unit is under maintenance.)

5

6

7

Suction Valve

Discharge Valve

Check Valve

Deterioration to be remedied

1

Sludge Discharge Pump

Equipment Condition Check Sheet (6/7)

 Objective Sludge Discharge Pump Equipment Condition
Action

 Type

 Capacity     L/sec x      mH

Out Put 55kW

3units

 Rated Voltage 380V x 50Hz

 Rated Current 111A

Installation Number 3units

Accessory

Pressure Gauge 3units

Compound Gauge 3units

3units

3units

 Apparatus

Name Quantity

Overhead Crane 1unit

Minufia Governorate, Mahalet Menouf Surface Water Treatment Plant

Before SOP

1 Concreate Condition Good

2 Equipment Condition Good

1 Concreate Condition Good

2 Equipment Condition Good

3

a

b

c

1 Concreate Condition Good

2 sand Condition Good

3

1 Concreate Condition Good

2 Equipment Condition Good

3

4

broken

1 Concreate Condition Good

2 Equipment Condition Good

3

4

broken

1 Concreate Condition Good

2

Equipment Condition Check Sheet (7/7)

 Objective Building Condition Equipment Condition
Action

Mixing Basin

 Type Concrete Structure

Number of Basin 1basin

3

Flocculation & Sedimentation Basin

 Type rectangle shape

Number of Basin 3 basins

Sludge Collector 15 units

Equipment

Number of Basin 8 basins

Mixing Unit 21

clarifire

Equipment

Treated Water Reservoir

 Type Concrete Structure

drange trough

Sand Filter

 Type Gravity Flow

8

 Type Concrete Structure

Distribution Water Reservoir

Level Meter 2units

Number of Basin 2

Number of Basin 2

Level Meter 2units

Equipment

Capacity N/A

 Type Concrete Structure

Number of Basin 1

Capacity

Sludge Tank

4200m3

Equipment

Minufia Governorate, Mahalet Menouf Surface Water Treatment Plant

Date :

Affiliation : MCWW

Type of Facility : Iron and Manganese Removal Facility

Facility Name : Shemiates

Attendance : Mr. Mohamed Fawzy, Mr. Mohamed Fathy (MCWW)

Site Description in Detail Survey

(Facility & Equipment Condittion )

18-Oct-2011

Minufia Governorate, Shemiates Iron and Manganese Removal Plant

Before SOP

1 Working Condition good

2 Deterioration to be repaired

3 Installation

4 Replace

5

6

7

1 Working Condition good

2 Deterioration to be repaired

3 Replace

4

5

6

7

1

1 Working Condition good

2 Deterioration to be repaired

3 Installation

4

5

1 Working Condition good

2 Deterioration to be repaired

3 Installation

4

5

6 2

7

1 Working Condition good

2 Deterioration to be repaired

3 Installation

4

5

6

7

Pressure gauge and compound gauges are not installed.

Pressure gauge asnd compound gauge is broken.

Compound Gauge

Pressure gauge asnd compound gauge is not installed.

Pressure gauges asnd compound gauges are not installed.

 Installation Number

Pressure gauge asnd compound gauge is not installed.

Pressure gauge (drain pump 3) is broken.

CP  electrical

90L/s

100 HP

380V

1

2

1

Manual Valve

Check Valve

 Rated Current 182A

 Capacity 

 Out Put

 Rated Voltage

 Installation Number

Accessory

Manual Valve

Accessory

 Installation Number

 Rated Current

 Rated Voltage

 Out Put 135 HP

380V

 Rated Current 183.2A

Accessory

Manual Valve 4

 Type

 Capacity 

Out Put

 Rated Voltage

  Specification of Well (4,6,8) Pump (5 e) SH2

Check Valve 1

Pressure Gauge 1

 Specification of Well (3,5) Pump (1 d) SH1

 Type CP  diesel

 Capacity 35L/s

Accessory

 Out Put

90L/s

1

2

70 HP

 Specification of Well (4,6,8) Pump (4 ,6 e) SH2

 Type CP  electrical

 Capacity 

125 HP

 Rated Voltage 380V

 Rated Current 196.4A

Manual Valve

 Installation Number 1

CP  electrical

90L/s

90L/s

380V

137.5A

2

4

Pressure Gauge

Check Valve

 Capacity 

Check Valve 2

Equipment Condition Check Sheet (1/3)

Manual Valve 2

Check Valve 1

Action
 Objective Well Pump System Equipment Condition

2

 Installation Number 1

Accessory

 Out Put 100 HP

 Specification of Well (3,5) Pump ( 1e, 3e) SH1

 Type

1

 Specification of Well (3,5) Pump ( 2e) SH1

 Type CP  electrical

Minufia Governorate, Shemiates Iron and Manganese Removal Plant

Before SOP

Action
 Objective Well Pump System Equipment Condition

1 Working Condition good

2 Deterioration to be repaired

3 Installation

4

5

2

Deterioration to be repaired

1 N/A

2

Pressure gauge asnd compound gauge is not installed.

Apparatus

Accessory

Manual Valve

 Specification of Well (3,5) Pump (1 d) SH2

 Type CP  diesel

 Capacity 60  L /S

 Out Put 90  HP

 Installation Number 1

Vacum Pump sh 1

Name

Drainge Pump sh 1 &  sh2

Quantity

2

1

Minufia Governorate, Shemiates Iron and Manganese Removal Plant

Before SOP

1 Tank Condition good

2 Deterioration to be repaired

N/A

1 Working Condition good

2 Deterioration to be repaired

3 N/A

4

1

2 Flow Meter 5

 Apparatus

Name Quantity

Valves for feeding water to evrey well 5

Installation Number 1

 Specification of Aeration Blower

 Type blower

Out Put 5.5 HP

 Rated Voltage 380V

BURMAN system

(drainge , suction & discharge)

 Type BURMAN

Number of tank 1

Valve 3

Equipment Condition Check Sheet (2/3)

 Objective BURMAN System Equipment Condition
Action

Minufia Governorate, Shemiates Iron and Manganese Removal Plant

Before SOP

1 Working Condition good

2 Deterioration to be remedied

3 N/A

4

1 Working Condition good

2 Deterioration to be remedied

3 N/A

Deterioration to be repaired

N/A

 Apparatus

Name Quantity

N/A

 Installation Number 1

Accessory

1 for dischargeManuale Valve

 Type Injector

1

Over Flow Pressure 1

 Specification of  Chlorine Dosing Equipment

Equipment Condition Check Sheet (3/3)

 Objective Chemical Dosing System Equipment Condition
Action

 Specification of Chlorine Storage Tank

 Type cylinder

 Capacity 50 kg

 Number of Tank

Dosing Line 1

Accessory

Regulator

Minufia Governorate, Shemiates Iron and Manganese Removal Plant

Date :

Affiliation : MCWW

Type of Facility : Iron and Manganese Removal Facility

Facility Name : Kafr El Arab El Bahry

Attendance : Mr. Mohamed Fawzy, Mr. Mohamed Fathy (MCWW)

Site Description in Detail Survey

(Facility & Equipment Condittion )

18-Oct-2011

Minufia Governorate, Kafr El Arab El Bahry Iron and Manganese Removal Plant

S2.3-12



Before SOP

1 Working Condition good

2 Deterioration to be repaired

3 Installation

4

5

6

1 Working Condition good

2 Deterioration to be repaired

3 Installation

4

5

6

1 Working Condition good

2 Deterioration to be repaired

3 Pressure gaugeis broken. Replace

4  Voltage Compound gauge is not installed. Installation

5

6

2

1 Working Condition good

2 Deterioration to be repaired

3 Compound gaugeis broken. Replace

4 Pressure gauge is not installed. Installation

5 2

6

7  Accessory

Manual valve 4

Check Valve 2

2

Working Condition didn’t work there is no battary

1 they use a 100KVAgenerator

2

3

4

5

4

Deterioration to be repaired

1

2 Required Item

Repairmotorized vacum pump sh 1 need maintinance

82.5 / 47.6A

 Installation Number

 Related current

Compund Gauge

380V

Equipment Condition Check Sheet (1/3)

Manual valve 2

check valve 1

Action
 Objective Well Pump System Equipment Condition

1

 Installation Number 1

 Specification of Well (4) Pump (1) SH1

Pressure gauge and compound gauge is not installed.

Pressure gauge and compound is not installed.

 Type

 Specification of Well (4) Pump ( 2) SH1

 Type CP  electrical

 Rated Voltage

 Capacity 

 Accessory

 Installation Number

CP  electrical

35L/s

 Accessory

 Out Put 50 HP

 Capacity 

 Out Put 40 HP

 Rated Voltage 380V

check valve

Manual valve

35L/s

380V

1

2

2

75 HP

 Specification of Well (6 ) Pump (1) SH2

 Type CP  electrical

Manual valve

 Installation Number 1

 Capacity 144 m3/h

 Out Put

check valve 1

 Specification of Well (4) Pump ( 3 ) SH1

 Type CP  Eelectrical

Quantity

4

 Accessory

 Out Put 45 KW

40L/s

1

 Capacity 

 Rated Voltage 380V

Apparatus

pressure gauge

1

 Specification of Well (6 ) Pump (2 d) SH2

 Type CP  diesel

 Capacity 35  L /S

 Out Put 60 HP

 Installation Number 2

 Accessory

Manual Valve

Motorized Vacum Pump sh 1

Name

Manual  Vacum Pump   sh2

Minufia Governorate, Kafr El Arab El Bahry Iron and Manganese Removal Plant

Before SOP

1 Tank Condition good

2 Deterioration to be repaired

3 N/A

1 Working Condition good

2 Deterioration to be repaired

3 N/A

4

1

2

(drainge , suction & discharge)

Equipment Condition Check Sheet (2/3)

 Objective BURMAN System Equipment Condition
Action

BURMAN system

Valve 3

 Type BURMAN

Number of tank 1

Accessory

 Specification of Aeration Blower

 Type blower

Out Put 5.5HP

 Rated Voltage 380V

Installation Number 1

Flow Meter 2

 Apparatus

Name Quantity

Valves for feeding water to evrey well 2

Minufia Governorate, Kafr El Arab El Bahry Iron and Manganese Removal Plant

Before SOP

1 Working Condition good

2 Deterioration to be remedied

3 N/A

4

1 Working Condition good

2 Deterioration to be remedied

3 N/A

Deterioration to be repaired

N/A

Name Quantity

N/A

 Number of Tank

Dosing Line 1

 Accessory

Regulator 1

 Specification of Chlorine Storage Tank

 Type cylinder

 Capacity 50 kg

Equipment Condition Check Sheet (3/3)

 Objective Chemical Dosing System Equipment Condition
Action

Over Flow Pressure 1

 Type Injector

 Specification of  Chlorine Dosing Equipment

 Installation Number 1

 Accessory

1 for dischargeManuale Valve

 Apparatus

Minufia Governorate, Kafr El Arab El Bahry Iron and Manganese Removal Plant

Date :

Affiliation : GHAPWASCO

Type of Facility : Iron and Manganese Removal Plant

Facility Name : Gezy

Attendance : Mr. Khalid Mohamed Kazamel, Mr. Mohamed Fawzy, 

Mr. Mohamed Fathy (MCWW)

Mr.Ahmed Gobara, Mr.Nabil Resh (IMRP)

Mr. Tomohiro Shimizu, Mr. Kazuhiro Umeki, Mr. Ahamed Ragab,

Mr. Syed Osman (JET)

Site Description in Detail Survey

(Facility & Equipment Condittion )

19-Oct-2011

Minufia Governorate, Gezy Iron and Manganese Removal Plant

Special Instruction

1. Facility Condition

2. Installation of Ultrasonic Flow Meter

3. Water Quality Analysis

This facility was handed over on 1st Oct, 2011, and at a present, operated and managed by MCWW

Ultrasonic flow meter have been installed in this facility in order to measure the raw water and distribution

water amount.

Although this facility has laboratory and analyzing simple water quality measurement, chemist is employee

of private company.

Minufia Governorate, Gezy Iron and Manganese Removal Plant

Before SOP

1 Working Condition good

2 Deterioration to be repaired

3 Pressure gauge and compound is not installed. Installation

4

5

6

7

Deterioration to be repaired

1 N/A

2 Required Item

3 Calibration

4

5

6 1unit

7

Calibration of electromagnetic flow meter is recommendable.

Calibration of pH meter is recommendable, if possible.

Calibration of turbidity meter is recommendable, if possible.1unit

Electromagnetic Flow Meter

On-Site Monitoring pH Meter

Sampling Pump

On-Site Monitoring Turbidity Meter

On-Site Monitoring Residual Chlorine Meter 1unit

1unit

1unit

2units

Valves

 Apparatus

Name

Piping

Quantity

Out Put 50HP

 Rated Current N/A

Installation Number 1unit

Accessory

 Rated Voltage 380V x 50Hz

 Specification of Well Pump A (1)

 Type

Equipment Condition Check Sheet (1/8)
Action

 Objective Well Pump System Equipment Condition

N/A

Submersible Pump

 Capacity 25L/sec

Minufia Governorate, Gezy Iron and Manganese Removal Plant

Before SOP

1 Working Condition good

2 Deterioration to be repaired

3 Installation

4

5

6

7

Deterioration to be repaired

1 N/A

2 Required Item

3 2units

4

5

6 1unit

7 2units

8

9

10 1unit

11

Pressure gauges and compound gauges are not installed.

Calibration of electromagnetic flow meter is recommendable, if possible.

Calibration of pH meter is recommendable, if possible.

Calibration of turbidity meter is recommendable, if possible.

Calibration of residual chlorine meter is recommendable, if possible.

 Specification of Pump (A)

Equipment Condition Check Sheet (2/8)

 Objective Discharge Water Pump System Equipment Condition
Action

 Type Centrifugal Pump

 Capacity 25L/sec x 60m

Out Put 55kW

 Rated Voltage 380V x 50Hz

 Rated Current 103A

Installation Number 2units

Electromagnetic Flow Meter 1unit

Accessory

N/A

 Apparatus

Name Quantity

2units

On-Site Monitoring pH Meter 1unit

Discharge Valve (Manual)

Check Valve 2units

Piping 1set

Overhead Crane

Drain Pump

(5.5HP)

Sampling Pump

On-Site Monitoring Turbidity Meter

On-Site Monitoring Residual Chlorine Meter 1unit

Suction Valve (Manual) 2units

Minufia Governorate, Gezy Iron and Manganese Removal Plant

Before SOP

1 Working Condition good

2 Deterioration to be remedied

3 N/A

4 Required Item

5 Installation

6

7

Filter Gauge 2units

Silencer 2units

Deterioration to be repaired

1 N/A

2

3

(In order to measure the flow rate, it is required.)

Installation of flow meter shall be considered.

Name Quantity

Piping 1set

1unit

Acoustic Panel 2units

Pressure Gauge 2units

Installation Number 2units

Accessory

 Specification of Aeration Blower

 Rated Voltage 380V x 50Hz

 Rated Current N/A

 Type Package Type

 Capacity 1.1Bar

Out Put N/A

Equipment Condition Check Sheet (3/8)

 Objective Aeration System Equipment Condition
Action

Valves 1set

Overhead Crane

 Apparatus

Minufia Governorate, Gezy Iron and Manganese Removal Plant

S2.3-13



Before SOP

1 Working Condition good

2 Deterioration to be remedied

3 N/A

4 Required Item

5 Installation

6 Calibration

7

Check Valve

1 Working Condition good

2 Deterioration to be remedied

3 N/A

4 Required Item

5 Installation

6

7

Filter Gauge 2units

Silencer 2units

Deterioration to be remedied

1 Calibration

2 Calibration

3 All Pnuematic actuators are need to repair. Repair

4

5

6

7 1unit

8

2units

2units

1set

9 1set

Pressure gauges and compound gauges are not installed.

Calibration of electromagnetic flow meter is recommendable

Calibration of pressure sensor is recommendable.

Calibration of electromagnetic flow meter is recommendable.

Installation of flow meter shall be considered.

(In order to measure the flow rate, it is required.)

Air Supply Unit for Pneumatic Valves

 Specification of Backwash Pump

Equipment Condition Check Sheet (4/8)

 Objective Filter Back Wash System Equipment Condition
Action

 Type Centrifugal

 Capacity 160m3/h x 9mH

Out Put 10HP

Accessory

2units

2units

 Rated Voltage 380V x 50Hz

 Rated Current 27A

Installation Number 2

Suction Valve (Manual)

Discharge Valve (Pnuematic)

Out Put N/A

1unit

 Specification of Air Scouring Blower

 Type Package Type

 Capacity 1.1Bar

Electromagnetic Flow Meter

 Rated Voltage 380V x 50Hz

 Rated Current N/A

Installation Number 2units

Inlet Valve (Pnuematic) 2units

Accessory

Acoustic Panel 2units

Pressure Gauge 2units

 Apparatus

Name Quantity

Outlet Valve (Pnuematic) 2units

Backwash Valve (Pnuematic) 2units

Air Scouring Valve (Pnuematic) 2units

Drainage Valve (Manual) 2units

Pressure Sensor (Treated x2) 2units

Electromagnetic Flow Meter

2units

 a) Compressor

 b) Air Dryer

 c) Regurator

Overhead Crane

Minufia Governorate, Gezy Iron and Manganese Removal Plant

Before SOP

1 Working Condition good

2 Deterioration to be remedied

3 N/A

4 Required Item

Installation of spare unit Installation

1 Working Condition good

2 Deterioration to be remedied

3 N/A

4 Required Item

Installation of spare unit Installation

1 Working Condition Good (Not Used)

2 Deterioration to be remedied

3 N/A

4 Required Item

5 Pressure gauges are not installed. Installation

6

7

1 Accessory Required Item

1unit

2units

2units Repair

1unit

1set

Deterioration to be remedied

1 N/A

2

3

Installation of weight machine shall be considered as a future plan.

(In order to measure the consumption, it is required.)

Repair/ Calibration of chlorine leak detector shall be considered.

Gaseous Chlorine Neutralization System

Valves (for Booster line)

Pressure Regurator

Overhead Crane

Gas Filter & Heater

Change Over System

 Specification of Chlorine Dosing Equipment (Pre)

Equipment Condition Check Sheet (5/8)

 Objective Chlorine Dosing System Equipment Condition
Action

 Type Separate Type

 Capacity 500g/H

Installation Number 1unit

 Specification of Chlorine Dosing Equipment (Post)

 Type Separate Type

Accessory

Vaccume Gauge 1unit

 Type Centrifugal

 Capacity 400g/H

Installation Number 1unit

Accessory

Vaccume Gauge 1unit

 Specification of Booster Pump

 Capacity N/A

Out Put 1.43kW

 Rated Voltage 220V x 50Hz

Chlorine Leakage Detector

 Rated Current 6.47A

Installation Number 2units

Accessory

N/A

 Specification of Chlorine Storage System

1set

 Apparatus

Name Quantity

Piping (Injection/ Dosage 1set

1set

Valves (for chlorine dosage line) 1set

Minufia Governorate, Gezy Iron and Manganese Removal Plant

Before SOP

1 Working Condition good

2 Deterioration to be remedied

3 N/A

4 Required Item

Calibration

1 Working Condition good

2 Deterioration to be remedied

3 N/A

4

5

6

Deterioration to be remedied

1 Requid leakage from dosing pipe Repair

2 Cleaning

3 (Inside of flow meter is stained by chemical.)

Cleaning of flow meter shall be consider.

 Specification of Potassium Permanganate Dosing Pump

Calibration of ultrasonic level meter shall be considered.

 Specification of Potassium Permanganate Sulution/ Storage Tank

Equipment Condition Check Sheet (6/8)

 Objective Potassium Permanganate Dosing System Equipment Condition
Action

 Type Concrete Tank

 Capacity 330L

Number of Tank 2tanks

Accessory

Agitator (0.75kW) 2units

Ultrasonic Level Meter 2units

Weight Machine 1unit

 Type Metering

 Capacity 20L/h x 22m

Out Put 0.25kW

 Rated Voltage 220V x 50Hz

Installation Number 2units

Accessory

Accumulator 1unit

Back Pressure Valve

Flow Meter (40L/h) 1unit

Name Quantity

Piping 1set

Manual Valves 1set

 Apparatus

2units

Minufia Governorate, Gezy Iron and Manganese Removal Plant

Before SOP

1 Working Condition good

2 Deterioration to be remedied

3 N/A

4 Required Item

5 Pressure gauges are not installed. Installation

6

7

Suction Valve

Discharge Valve

Check Valve

1 Working Condition good

2 Deterioration to be remedied

3 N/A

4 Required Item

5 Pressure gauges are not installed. Installation

6

7

Discharge Valve

Check Valve

Deterioration to be remedied

1 N/A

Required Item

CalibrationCalibration of electromagnetic flow meter is recommendable.

Sludge Discharge Pump

Equipment Condition Check Sheet (7/8)

 Objective Sludge Discharge/ Drainage Pump Equipment Condition
Action

 Type Screw Pump

 Capacity 5m3/h x 20m

Out Put 1.1kW

Accessory

 Rated Voltage 380V x 50Hz

 Rated Current 2.8A

Installation Number 2units

(Reverce-Circulation Line)

2units

2units

2units

Overhead Crane 1unit

 Apparatus

Name Quantity

Electromagnetic Flow Meter 1unit

Out Put 5.5HP

Drainage Pump

 Type Submersible Pump

 Capacity N/A

 Rated Voltage 380V x 50Hz

 Rated Current N/A

Installation Number 2units

Accessory

2units

2units

Minufia Governorate, Gezy Iron and Manganese Removal Plant

Before SOP

1 Concreate Condition Good

2

1 Concreate Condition Good

2 Equipment Condition Good

3

1 Concreate Condition Good

2 Equipment Condition Good

3

1 Concreate Condition Good

2 Equipment Condition

3 Calibration

1 Concreate Condition Good

2

3

1 Concreate Condition Good

2

3

1 Concreate Condition Good

2 Equipment Condition

4 Calibration

1 Concreate Condition Good

2

1 Concreate Condition Good

2

Calibration of ultrasonic level meter shall be considered.

Calibration of ultrasonic level meter shall be considered.

 Type Concrete Structure

Number of Basin 1basin

Equipment Condition Check Sheet (8/8)

 Objective Building Condition Equipment Condition
Action

Aeration Basin

Number of Basin 1basin

Equipment

Rapid Mixer 1unit

Mixing Basin

 Type Concrete Structure

 Type Concrete Structure

Sand Filter

 Type Gravity Flow

1unit

Number of Basin 2basins

Equipment

Ultrasonic Lelel Meter 2units

Treated Water Reservoir

 Type Concrete Structure

Number of Basin 2basin

Capacity N/A

Sedimentation Basin

Number of Basin 1basin

Equipment

Slow Mixer

Number of Basin 1basin

Equipment

Sludge Thickner

 Type Concrete Structure

Number of Basin 1basin

Ultrasonic Lelel Meter 1unit

Drying Bed

 Type Concrete Structure

Number of Basin 4basins

Drainage Tank

 Type Concrete Structure

Sludge Tank

 Type Concrete Structure

Number of Basin 1

Capacity N/A

Minufia Governorate, Gezy Iron and Manganese Removal PlantS2.3-14



Model facility for the SOP shall be selected according to following criteria.
1) Facility and Equipment Condition
  To operate without any deterioation or damage in components of facility
  (To be Selected by rehabilitation cost and period)
2) Future Plan
  No extention plan to disturb SOP activities
  No training program conducted by other Projets

Action Q'ty Action Q'ty Action Q'ty
1 Intake Reservoir Building

2 Water Intake Facility Bulding
Raw Water Pump a) Discharge Valve Repair 2 a) Raw Water Pumps Repair 4 a) Pressure Gauge Replacement 6

(Motorized Actuator) b) Compound Gauge Replacement 2 b) Compound Gauge Replacement 6
c) Discharge Valve Repair 6

(Motorized Actuatro)
d) Pressure Sensor Calibration 1

Flow Measurement a) Ultrasonic Flow Meter Calibration 1 a) Ultrasonic Flow Meter Calibration 1
b) Electromagnetic Flow Meter Calibration 1

Water Level Monitoring a) Ultrasonic Level Meter Calibration 1

3 Mixing Basin Bulding

4 Bulding

5 Sand Filter Building
Filter Condition -
Back Wash Pump a) Flow Meter Installation 1 a) Flow Meter Installation 1 a) Flow Meter Installation 1

b) Pressure Sensor Calibration 1
Air Scouring Blower a) Flow Meter Installation 1 a) Flow Meter Installation 1 a) Flow Meter Installation 1
Pipeline a) Pressure Sensor Calibration 10 a) Flow Meter Calibration 16

(Treated Water)
6 Water Reservoir Building

Water Level Monitoring a) Ultrasonic Level Sensor Replace 1

7 Water Distribution Facility Building
Discharge Pump a) Pressure Gauge Replacement 1 a) Compound Gauge Replacement 4 a) Pressure Gauge Replacement 6

b) Compound Gauge Replacement 6
c) Pressure Sensor Calibration 1

Flow Measurement a) Ultrasonic Flow Meter Calibration 1 a) Ultrasonic Flow Meter Replace 1 a) Ultrasonic Flow Meter Calibration 1
Residual Chlorine Monitoring a) Residual Chlorine Meter Repair 1 a) Residual Chlorine Meter Installation 1 a) Residual Chlorine Meter Repair 1
Water Level Monitoring a) Ultrasonic Level Sensor Replace 1

(Distribution Sump)

8 Chlorine Dosing Facility Cylinder Storage System a) Weight Machine Installation 1set a) Weight Machine Repair 1 a) Weight Machine Installation 1set
Pre-Chlorine Dosing System a) Vaccum Gauge Repair 1

b) Pressure Gauge (Booster Pump) Installation 2
Post Chlorination System a) Vaccum Gauge Repair 2

b) Pressure Gauge (Booster Pump) Installation 2
Gas Leakage Detector a) Sensor/ Transmitter Unit Repair 1set

9 Alum Dosing Facility Storage Tank a) Level Gauge Repair 3
Dosing Pump a) Liquid Leakage Repair 1

10 Sludge Facility Building
Discharge Pump a) Pressure Gauge Replacement 3

b) Compound Gauge Replacement 3

11 Building
Circulation Pump a) Pressure Gauge Replacement 3

b) Compound Gauge Replacement 3

12 Sludge Drying Bed Building

13 Future Plan

 Evaluation
1 Rehabilitation Cost

2

3
4

5 Evaluation

Apprication for the SOP
Installation of Flow Meter

Time Period for rehabilitation

 Building Condition   :    good   Building Condition   :   Fairly good   Building Condition   :    good  

 Building Condition   :    good   Building Condition   :   Fairly good   Building Condition   :    good  

Fairly goodMud ball exist

 Building Condition   :   Fairly good   Building Condition   :    good   Building Condition   :    good  

 Building Condition   :   Fairly good   Building Condition   :    good  

 Building Condition   :   Fairly good  

 Building Condition   :    good  

 Building Condition   :    good   Building Condition   :   Fairly good   Building Condition   :    good  

 Building Condition   :    good  

 Building Condition   :    good   Building Condition   :   Fairly good   Building Condition   :    good  

 Building Condition   :    good   Building Condition   :    good  

- Staff members understand water treatment
process and operate the system by their discretion,
since management system is almost established as
central facility in MCWW. Therefore the SOP
activities may apply to other facilities which want
to improve current O&M condition.

2 3 1

- Due to the bad condition of building and
equipment, It is difficult to apply SOP activities.

- Due to the reason that the O&M activities of
sand filter is not so well in comparison with
Shebeen El Kom SWTP, It is available to improve
their activities through SOP activities.
- Site access is slightly far in comparison with
Shebeen El Kom El Gedeeda SWTP.

(Shortest) (Longest)

○ × ◎
N/A N/A (Repair is required) N/A

- It is expected that repair of pumps take long
time.

◎ × ○

◎ × ○

- Since raw water pump conditions are not so
well, in order for these pumps to repair, cost will
be high.

- Although a lot of equipment need the
rehabilitation, Cost and rehabilitation period will
not increase due to minor damage.

- Installation of reverse-circulation system for
drainage recovery (it will be done without any
disturbance to SOP activities.)

(Lowest) (Highest)

Drainage Circulation Facility

 N/A- Installation of reverse-circulation system for
drainage recovery (it will be done without any
disturbance to SOP activities.)
- Disinfection of all tanks and basins (It will be
doene as a part of SOP)
- Installation of SCADA system (It is being done
without any disturbance to facility operation.)

N/A N/A  Building Condition   :    good  

N/A N/A  Building Condition   :    good  

Equipment to be remedied

INVENTORY FOR THE DETAIL SITE SURVEY　(MCWW)
(Surface Wawter Treatment Planr)

Flocculation &
Sedimentation Facility

Item Facility

No. Facility System
Shebeen El Kom El Gedeeda Mahalet Menouf El Morashaha Mahalet El Sadat El Satheya

Equipment to be remedied Equipment to be remedied
 Building Condition   :    good   Building Condition   :   Fairly good  
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Model facility for the SOP shall be selected according to following criteria.
1) Facility and Equipment Condition
  To operate without any deterioation or damage in components of facility
  (To be Selected by rehabilitation cost and period)
2) Future Plan
  No extention plan to disturb SOP activities
  No training program conducted by other Projets

Action Q'ty Action Q'ty Action Q'ty
1 Well Facility Well Pump (Submersible 1) a) Pressure Gauge Installation/ Replace 8 a) Pressure Gauge Installation/ Replace 5 a) Pressure Gauge Installation 1

b) Compound Gauge Installation/ Replace 8 b) Compound Gauge Installation/ Replace 5
c) Vacuum Pump (Motor) Repair 1

Flow Measurement a) Electromagnetic Flow Meter Calibration 1

2 BURMAN System N/A

3 Aeration Facility Building N/A N/A

Flow Measurement a) Flow Meter Installation 1
(Aeration Blower)

4 Building N/A N/A

5 Sand Filter Building N/A N/A
Backwach Pump a) Pressure Gauge Installation 2

b) Compound Gauge Installation 2
c) Electromagnetic Flow Meter Calibration 1

Air Scouring Blower a) Flow Meter Installation 1
Pipeline a) Pressure Sensor Calibration 2

b) Electromagnetic Flow Meter Calibration 2
(Treated Water)

c) Pnuematic Actuator Repair 8
Level Monitoring a) Ultrasonic Level Meter Calibration 2

6 Water Reservoir Building

7 Water Distribution Facility Discharge Pump a) Pressure Gauge Installation 2
b) Compound Gauge Installation 2

Flow Measurement a) Electromagnetic Flow Meter Calibration 1

8 Chlorine Dosing Facility Pre-Chlorination System a) Dosing Unit Installation 1
(as Spare)

Post-Chlorination System a) Dosing Unit Installation 1
(as Spare)

Booster Pump a) Pressure Gauge Installation 2
Cylinder Storage System a) Weight Machine Installation 1
Gas Leakage System a) Sensor/ Transmitter Unit Calibration 1

9 Potassium Storage Tank a) Ultrasonic Level Meter Calibration 1
Dosing System a) Flow Meter Cleaning 1

b) Pipeline Repair 1

10 Building
Sludge Discharge Pump a) Pressure Gauge Installation 2
Drainage Pump a) Pressure Gauge Installation 2
Flow Measurement a) Electromagnetic Flow Meter Calibration 1
Level Monitoring a) Ultrasonic Level Meter Calibration 1

11 Sludge Drying Bed Building

12 Sludge Thickener Building

13 Water Quality Analyzer a) Residual Chlorine Measurement Kit 1 a) Residual Chlorine Measurement Kit 1 a) pH Meter (Raw Water) Calibration 1
b) Mn Measurement Kit 1 b) Mn Measurement Kit 1 b) Tu Meter (Raw Water) Calibration 1

(Procurement) (Procurement) c) Residual Chlorine Meter Calibration 1
d) pH Meter (Treated Water) Calibration 1
e) Tu Meter (Treated Water) Calibration 1

11 Future Plan

 Evaluation
1 Rehabilitation Cost

2

3
4

5

6 Evaluation

Time Period for rehabilitation

Installation of Flow Meter
Apprication for the SOP

Water Quality Analyzer

N/A N/A  Building Condition   :    good  

 Building Condition   :    good  

 Building Condition   :    good  

N/A

N/A

N/A

N/A

- - 1

- It is difficelt to apply SOP due to the reason that
the iron and manganese removal process will be
changed from BURMAN system to Traditional
system with the use of Aerator and Sand Filter
near the future by the major trouble, such as
inhibition of water injection by the attachment of
oxidized substances to the well screen.

- It is difficelt to apply SOP due to the reason that
the iron and manganese removal process will be
changed from BURMAN system to Traditional
system with the use of Aerator and Sand Filter
near the future by the major trouble, such as
inhibition of water injection by the attachment of
oxidized substances to the well screen.

- This facility is exclusive facility which adopts
traditional system of iron and manganese removal
process. This facility is operated and maintained
by MCWW from 1 Oct 2011.

- Procurement of residual chlorine meter and Mn
measurement kit

- Procurement of residual chlorine meter and Mn
measurement kit

- This facility has laboratory and analyzing simple
water quality measurement. But chemist is
employee of private company. (MCWW promised
to call chemist during training from Central
Laboratory.)

Raw water flow meter Raw water flow meter N/A
× × ◎

N/A

◎ ○ ×
(Shortest) (Longest)

◎ ○ ×
(Lowest) (Highest)

 N/A N/A

INVENTORY FOR THE DETAIL SITE SURVEY　(MCWW)
(Iron and Manganese Removal Planr)

Item Facility

No. Facility System
Shemiates Kafr El Arab Gezy

Mixing & Sedimentation Facility

Drainage Circulation Facility

Equipment to be remedied Equipment to be remedied Equipment to be remedied

Potassium Permanganate Dosing Facility

 Building Condition   :    good  

 Building Condition   :    good  

 Building Condition   :    good  

 Building Condition   :    good  N/A

N/A

N/A

N/A

N/A N/A
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