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Summary of OJT activity about residual chlorine control 
In iron and manganese removal process 

 

1. Purpose of OJT about chlorine control in iron and manganese removal process 

Improvement of implementation capacity regarding operation and control of chlorination process 

2. Target of achievement by OJT activity 

  2-1 Improvement of stability and suitability of residual chlorine concentration of treated water 

    1) Stable residual chlorine of clarified water in suitable concentration 

    2) Stable residual chlorine of filtered water in suitable concentration 

    3) Stable residual chlorine of transmission water in suitable concentration  

  2-2 Improvement of water quality about color of water 

    1) Supplying of transmission water to the network from FMRP without color 

  2-2 Improvement of O&M activity 

    1) Effective chlorine dosing 

    2) Proper chlorine dosing rate 

    3) Routine work of water quality analysis about residual chlorine by proper frequency 

    4) Effective utilizing of water quality analysis record about residual chlorine 

    5) Control activity about residual chlorine with control target of treated water 

    6) Supplying of safety and comfortable water with high reliability to the network 

  2-3 Improvement of O&M capacity 

    1) Capacity to monitor residual chlorine of treated water 

    2) Capacity to control the chlorinator to demanded flow rate of chlorine 

    3) Capacity to set up and modify a required dosing rate of chlorine 

  2-4) Improvement of operating cost about chlorine dosing 

    1) Proper consumption of chlorine 

As the result of above, if possible achievement of the reduction of chlorine consumption 

weight 

2. Method 

2-1 Confirmation and check of the current condition of residual chlorine control 

  1) Confirmation by records of water quality analysis about break-point and residual chlorine 

    1-1) Frequency of analysis in a day and water sampling method 

    1-2) Validity and availability of recorded values 

    1-3) Utilizing of analysis records to the plant operation 

  2) Confirmation of knowledge of laboratory staffs about residual chlorine control 

    2-1) Kind of residual chlorine and feature of each 

    2-2) Residual chlorine to be maintained in usual operation of FPRP 

    2-3) Residual chlorine concentration to be kept of transmission water from FMRP 

    2-4) Assessment of consumption of residual chlorine in iron and manganese removal process 

    2-5) Treatment targets about residual chlorine in iron and manganese removal process 

    2-6) Residual chlorine concentration to be kept of transmission water at final tap in the 

network 

    2-7) Regulations or law about residual chlorine in Egypt 
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    2-8) Letters or documents on above regulations or law 

    2-9) Functions of components in FMRP 

   2-10) Mechanism of iron and manganese removal from well water 

   2-11) Function of chlorination in iron and manganese removal process 

  3) Confirmation of current operation about control of dosing flow rate by chlorinator 

    3-1) Communication between laboratory team and operation team 

    3-2) Procedures for control operation of chlorinator when chlorine dosing flow rate should be 

changed 

    3-3) Utilizing of records of raw water flow rate to control of the chlorine dosing flow rate 

    3-4) Procedures to calculation of dosing flow rate of chlorine 

    3-5) Frequency of change of chlorine dosing flow rate in a day 

    3-6) Procedures for control of residual chlorine concentration in iron and manganese removal 

process 

    3-7) Use of break-point test results for set-up of pre-chlorine dosing rate 

    3-8) Consumption of residual chlorine in iron and manganese removal process 

    3-9) Frequency of complains from customers by supplying of colored water 

   3-10) Water quality of well water and filtered water 

2-2 Lectures about control procedures for residual chlorine in water treatment process 

  1) Importance of free residual chlorine and effectiveness over disinfection of potable water 

  2) Necessity of water analysis about not only total residual chlorine but free residual chlorine 

  3) Criteria of residual chlorine concentration of potable water by WHO guideline 

  4) Functions of components in FMRP 

  5) Mechanism of iron and manganese removal from well water 

  6) Function of chlorination in iron and manganese removal process 

  7) Necessity of control activity of residual chlorine concentration in iron and manganese removal 

process 

  5) Achievements by control activity of residual chlorine concentration in iron and manganese 

removal process 

  6) Functions of chlorine dosing and post-chlorine dosing  

7) Relation between pre-chlorine dosing rate and post-chlorine dosing rate 

8) Required activities to control of residual chlorine concentration in iron and manganese 

removal process 

9) Required records to control of residual chlorine concentration in iron and manganese removal 

process 

10) Affects of water quality of combined well water to iron and manganese removal 

 11) Procedures for control of residual chlorine in iron and manganese removal process 

  2-3. OJT about residual chlorine control 

    1) Set-up the treatment targets of residual chlorine about filter inlet water, filtered water and 

transmission water 

    2) Taking records of residual chlorine under operation condition in the current for 3 days 

    3) Taking records of raw water flow rate for 3 days 

    4) Analysis about 3-days records of operation 
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       Differences between the target treatment value and actual records 

       Study about variation of residual chlorine concentration in 5 days 

       Study about differences between residual chlorine of clarified water and filtered water 

       Study about relation between beak-point test results, pre-chlorine dosing rate and residual 

chlorine of clarified water 

       Study about relation between chlorine dosing rate and residual chlorine of filtered water and 

generating of colored water in the network 

       Calculation of consumption of residual chlorine in treatment process 

Study about causes of found differences 

6) Focusing to required reviews about modification of current operation conditions 

    7) Implementation of operation under condition of reviewed operation and taking of records for 

5days 

    8) Same as above 4) to 7) 

    9) Setting the criteria for winter season about control of residual chlorine 

 

2-4.OJT by expert about residual; chlorine control in FMRP to CP of H/Q and CP in model facility 

 

Facility name Date of OJT OJT 

29/Oct/2008 Lecture to H/Q CP from expert 

30/Oct/2008 Lecture to H/Q CP from expert 

04/Nov/2008 Investigation about current condition 

05/Nov/2008 Data collection start 

10/Nov/2008 Data analysis 

12/Nov/2008 Lecture to site CP from H/Q CP 

13/Nov/2008 Lecture to site CP from H/Q CP 

20/Nov/2008 Lecture to site CP from H/Q CP 

20/Jan/2009 Data analysis 

Qenayate FMRP 

25/Jan/2009 Data analysis 

 

Attendance of OJT about residual chlorine control in FMRP 

Facility name Date of OJT H/Q CP team Site CP team 

30/Oct/2008 Mr.Sharfi 

Ms.Heba 

Mr.Abd Allah 

 

04/Nov/2008 Mr.Sharfi 

Ms.Heba 

Mr.Abd Allah 

Mr.Attia Goda(Sector manager) 

Mr.Adel (Plant manager) 

Mr.Said Seyam (Supervisor) 

Mr.Saleem(Technitian 

Ms.Mona(Chemist) 

 

04/Nov/2008 Mr.Sharfi 

Ms.Heba 

Mr.Attia Goda(Sector manager) 

Mr.Adel (Plant manager) 
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Mr.Abd Allah Mr.Said Seyam (Supervisor) 

10/Nov/2008 Mr.Sharfi 

Ms.Heba 

Mr.Abd Allah 

Mr.Attia Goda 

Mr.Adel (Plant manager) 

Mr.Said Seyam (Supervisor) 

Mr.Saleem(Technitian 

Ms.Mona(Chemist) 

12-13/Nov/2009 Mr.Sharfi 

Ms.Heba 

Mr.Abd Allah 

Mr.Attia Goda(Sector manager) 

Mr.Adel (Plant manager) 

Mr.Said Seyam (Supervisor) 

Mr.Saleem(Technitian 

20/Nov/2008 Mr.Sharfi 

Ms.Heba 

Mr.Abd Allah 

Mr.Attia Goda(Sector manager) 

Mr.Adel (Plant manager) 

Mr.Said Seyam (Supervisor) 

Mr.Saleem(Technitian 

20/Jan/2008 Mr.Sharfi 

Ms.Heba 

Mr.Abd Allah 

Mr.Noglan (Plant manager) 

 

 

25/Jan/2008 Mr.Sharfi 

Ms.Heba 

Mr.Abd Allah 

Mr.Noglan (Plant manager) 

 

 

2-5 Achievements by OJT about residual chlorine control as applying SOP to O&M activities on site 

 1) Water quality analysis about residual chlorine in treatment process has been conducted as one of 

the routine work of monitoring activity in FMRP model facility. 

 2) From October-2008, residual chlorine to monitor has been changed to free residual chlorine from 

total residual chlorine in FMRP model facility. 

  3) By implementation of control activity of residual chlorine, residual chlorine of filter inlet water 

and filtered water has been in stable condition.  

 4) By implementation of control activities of residual chlorine, operation on control of chlorine flow 

rate was improved as reliable adjustment handling of the chlorinator. 

    While residual chlorine control was not performed, when a well water flow rate was changed, 

the chlorine dosing flow rate was not changed into a considerable amount in many cases.  

 5) By above achievement, frequency of generation of colored supplying water to the network 

decreased and under the present status of operation, there is almost no customer complaint. 

      Before improvement of operation: Frequency of customer complaints  20 times/month 

      After improvement of operation: Frequency of customer complaints    1 time/month 

 6) By above achievement, O&M capacity regarding for the residual chlorine control of H/Q CP 

team and model facility CP team has been improved as following 

    6-1) Capacity to associate the following factors when monitoring is carried out 

Residual chlorine concentration of filter inlet water, filtered water, water in the network 

set value of dosing flow rate of chlorinator, working numbers of well water 

3.9-4



                                      5/5 

    5-2) Capacities to perform a calculation of required chlorine dosing flow rate 

    5-3) Capacity to set a proper dosing rate of chlorine based on collected records 

    5-4) Capacity to modify a dosing rate of chlorine based on collected records 

     5-5) Capacity to consider required dosing rate according to seasonal change of chlorine demand 

     5-6) Capacity to consider that residual chlorine concentration is proper or not based on collected 

records. 

    5-7) Capacities to perform analysis and evaluations of effectiveness of chlorine dosing 

     

2-8.Appendix 

  1) SOP documents regarding residual chlorine control activity 

  2) Records for reference 

  3) Pictures 
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OJT scenario 
Theme: Control procedures for control of free chlorine residual in Fe/Mn removal plant 

                                                                      30/10/2008 

A.-Confirmation of current operation condition 

1.  Confirmation of current operation condition on water quality analysis and facility operation 

  Is the measured value of chlorine residual free chlorine residual?  

      What is the reason for using free chlorine residual or total chlorine residual? 

Is the chlorine residual of filter inlet water measured and how much is the value? 

Is the control target of chlorine residual in each process set up and how much is the value? 

When actual measurement shift from control target value, what kind of actions are taken? 

When the combination of the well to operate is changed, is the chlorine dosing rate changed? 

Is the combination of the well operated based on what decided? 

Is quantity of well water to be treated constant? 

How much is there any concentration of free chlorine residual approximately? 

Are there any data of the removal characteristics of manganese after filter washing? 

2.  Confirmation of water quality of well water and filtered water in operation condition of before and after 

replacing of filter media 

   The characteristics of differences and differences itself of water quality before and after replacing of filter 

media 

       Comparison with water standard 

      Comparison with chlorine residual of filtered water 

3.  Confirmation of chlorine dosing rate in current operation 

4.  Confirmation of dosing point of chlorine 

5.  Confirmation of condition of filter media in the current condition 

(Confirmation of condition of filter media at the time of replacing, if filter media is available) 

6.  Measurement of free chlorine residual of aeration treated water 

7.  Measurement of free chlorine residual and turbidity of filter inlet water and filtered water 

 

B-The target of OJT and how to advance OJT 

1. Study on characteristics of water quality of well water 

2. Study on chlorine demand for well water 

3. Study on the difference in the oxidation force of free chlorine residual and combined chlorine residual 

4. Study on effects which free chlorine residual in filter inlet water exerts on the oxidation force and life of 

filter media 

5. Study on importance of maintaining the oxidation force 
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6. Study on the necessity for monitoring of free chlorine residual in each treatment process 

7. Study on the procedures for control of chlorine residual and setting of chlorine dosing rate 

8. A control action is actually performed and record is taken for the result 

9. The effectiveness of removal of iron and manganese is checked  

    

C-OJT scenario 

1.  Study on characteristics of water quality of well water 

 1-1.Characteristics of well water quality are arranged and explained 

     Contained iron, manganese, ammonia 

          Chlorine demand and pH 

 1-2.Consider the effect factors given to chlorine dosing rate and free chlorine residual of filtered water 

     With what kind of contained matter in well water is the dosed chlorine consumed how much? 

     In which process is the dosed chlorine consumed how much by what? 

      Just to make sure, the following is checked. 

      Calculation of chlorine dosing flow rate form dosing rate and flow rate of well water 

      Setting of dosing flow rate of chlorinator 

 1-3. Consider that data on above 1-2 is available or not in the plant. 

 1-4.When data is not available in the plant, required chlorine residual is measured 

2.  Study on chlorine demand for well water 

  Is chlorine demand for well water measured? Measurement frequency? 

    Does chlorine demand have a difference by a well? 

    Is chlorine demand unnecessary because of chlorine dosing rate setting out? 

3.  Study on the difference in the oxidation force of free chlorine residual and combined chlorine residual 

  Utilize material used for OJT of WTP 

4.  Study on effects which free chlorine residual in filter inlet water exerts on the oxidation force and life of 

filter media 

    The mechanism of manganese removal by manganese sand is explained plainly 

    If free chlorine residual is not available in filter inlet water, what will happen? 

    Why isn’t effective in combined chlorine residual? 

    How much amount of free chlorine residual is required for oxidation by manganese sand? 

5.  The necessity for keeping of oxidation force of manganese sand is got to know 

6.  The necessity for monitoring of free chlorine residual concentration in each treatment process 

  Monitoring of free chlorine residual is that not only filtered water but filter inlet water is required 

  The relation between a chlorine dosing rate and free chlorine residual of filter inlet water is investigated 

   The relation between free chlorine residual of filter inlet water and filtered water 
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7.  Control procedures for residual chlorine and setting up procedures of chlorine dosing rate are got to know 

  The flowcharts for water treatment plant is utilized modifying it partially 

8.  A control action is actually performed and record is taken for the result 

    The unified recording sheet is prepared  

(The partial modification of the current recording sheet is carried out) 
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Cycle of Activity for continual improvement

Main activiy or condition

Activity for supprt

Current condition

Finding out

Thinking

Communication Action

Displaying

Experience

Knowledge Encouragement

Displaying

Experience

Self-activity by CP
with slight support

Demonstration

Demonstration

Cooporative activity

Self-activity
with slight support

SOP documents

H/Q CP Plant staff　CP Plant staff　CP

Achievement results

Plan and Target

Visualization

Next Improvement Continuos activity Encouragement

Self-activity by CP
with slight support

Routine activity

Skill

Review SOP

Required SOP

Fiter

Disinfection

Aeration Tower

Well & Well Pump

Sedimentation

FiteringFiter washing

Drainage water

Pre-chlorine dosing

Fiter media

Group 1

Group 2

Distribution network

Filter Pump
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Steps for OJT activities for FMRP

Maintenance procedure for filter media

Operation procedures for filter washing

Operation procedures of filtering

Monitoring & check procedure 
of filtere media

Refreshment procedure of filtere media

Group 1

Group 2

　Pre-ｃhlorine dosing control procedure
Water quality monitoring & control 

procrdure for ｃlarified water

Well water quantity monitoring & control Water quality monitoring & control 
procrdure for well water

Filtered water quality monitoring & 
control

Water quality monitoring & control 
procrdure for ｃlarified water

Maintenance procedure for sedimentation 
basin

Maintenance procedure for aeration tower

Maintenance procedure for chlorinator
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Manganese removal by manganese sand 
 

Manganese Sand: Filter media with coated on surface from manganese dioxide and it is used as 

contact filter media 

 

Coated layer of manganese dioxide  

 

 

 

 

 

 

 

 

Core sand 

 

 

The reaction at condition of manganese sand and manganese in the water  

 

 1. The surface of manganese sand contacts the water having contained manganese 

 2. The manganese contained in the water oxidized by free residual chlorine with manganese sand  

 3. The oxidation force of residual chlorine with manganese sand is lost 

 4. Manganese sand and the free residual chlorine contained in the water contact  

 5. The oxidation force of free residual chlorine with manganese sand is recovered 

 6. Manganese sands work as catalyst in the process of manganese removal by manganese sand 

contact filtration. 

Remarks    

  1. When there is not enough free residual chlorine concentration in the filter inlet water, the surface 

coated layer of manganese sand will be damaged and exfoliated. As a result, function as 

manganese sand is lost. 

   Hence, it is required sufficient free residual chlorine for the filter inlet water to oxidize 

manganese by manganese sand. 

2. It is desirable to keep free residual chlorine of filtered water around 0.3 mg/l. 

 3. Depending on the manganese content in filtered water, a high concentration of free residual 

chlorine causes colored water. 

    Hence, in order to prevent generation of the colored water of filtered water, implementation of 

free residual chlorine control of filtered water is required. 

 4. In order to carry out free residual chlorine control of filtered water, chlorine dosing rate must be 

controlled by predicting change of the free residual chorine in iron and manganese removal 

process. 

5. In order to predict change of the free residual chorine in iron and manganese removal process, the 

value of the free residual chlorine in each process must be monitored in the plant. 
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Fig. Residual Chlorine Comsumption in FMRP

P

Pre-chlorine dosing rate

Break point of raw water

Target of residual chlorine for clarified water (filter inlet water)

Consumption amount of free residual chlorine in sedimentation basin

Target of residual chlorine for filtered water

Post-chlorine dosing rate

Network

Well

Consumption amount of free residual chlorine in network

P

Consumption amount of free residual chlorine in filter

Aeration tower

Filter

Sedimentation basin

Filter　pump
Well　pump

Fig. Chlorine Dosing Point in FMRP

P

Network

Well

P

Aeration tower

Filter

Sedimentation basin

Filter　pump
Well　pump

Chlorine dosing

Well　pump

Purpose:
 to stop algae growth on 
aeration tower walls ,if any
 to oxidize amonia ,if any

Purpose:
 to oxidize iron
 to provide necessary free 
residual chlorine for network 
and filter
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well water flow rate Q l/sec

Dosing rate of chlorine A g/m3

Dosing quantity of chlorine S kg/hr

S(kg/hr) = Q (l/sec) × 60 × 60 × 1/1000 × A (g/m3) × 1/1000

S40 S80 S120
0.50 72.00 144.00 216.00
1.00 144.00 288.00 432.00
1.50 216.00 432.00 648.00
2.00 288.00 576.00 864.00
2.50 360.00 720.00 1080.00
3.00 432.00 864.00 1296.00

           

 chlorine dosing for Iron and Manganeze plant

Relation between chlorine dosing rate, chlorine dosing quantity 
and well water quantity
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Monitoring results on residual chlorine concentration of Fe/Mn removal plant in Qenayate 

1 The difference of free residual chlorine concentration by time
(mg/l)

Free resdidual chlorine        Day-1-Nov.          Day-2-Nov.       Day-2-Nov.
9:00 14:00 9:00 14:00 9:00 14:00

9 14 9 14 9 14
Filter inlet water 0.77 0.72 0.95 0.4 0.95 0.52
Filter outlet water 0.21 0.28 0.34 0.19 0.22 0.22
Network water 0.17 0.16 0.17 0.12 0.14 0.19

       N0.2 & 6 wells     N0.1& No.5 wells        N0.2 & 6 wells

The difference of free residual chlorine concentration 
by time
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2 The difference of total residual chlorine concentration by time
(mg/l)

Total resdidual chlorine        Day-1-Nov.          Day-2-Nov.       Day-2-Nov.
9:00 14:00 9:00 14:00 9:00 14:00

9 14 9 14 9 14
Filter inlet water 0.77 0.68 0.91 0.34 0.97 0.71
Filter outlet water 0.56 0.82 0.49 0.2 0.71 0.33
Network water 0.28 0.52 0.23 0.14 0.54 0.26

       N0.2 & 6 wells     N0.1& No.5 wells        N0.2 & 6 wells

The difference of total residual chlorine 
concentration by time
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3 The difference of combined residual chlorine concentration by time
(mg/l)

Combined resdidual chlorine        Day-1-Nov.          Day-2-Nov.       Day-2-Nov.
9:00 14:00 9:00 14:00 9:00 14:00

9 14 9 14 9 14
Filter inlet water 0 0 0 0 0.02 0.19
Filter outlet water 0.35 0.54 0.15 0.01 0.49 0.11
Network water 0.11 0.36 0.06 0.02 0.4 0.07

       N0.2 & 6 wells     N0.1& No.5 wells        N0.2 & 6 wells

4 Comparison of free residual chlorine and tatal residual chlorine
(mg/l)

Free resdidual chlorine        Day-1-Nov.          Day-2-Nov.       Day-2-Nov.
9:00 14:00 9:00 14:00 9:00 14:00

Filter inlet water 0.77 0.72 0.95 0.4 0.95 0.52 Free
0.77 0.68 0.91 0.34 0.97 0.71 Total

Filter outlet water 0.21 0.28 0.34 0.19 0.22 0.22 Free
0.56 0.82 0.49 0.2 0.71 0.33 Total

Network water 0.17 0.16 0.17 0.12 0.14 0.19 Free
0.28 0.52 0.23 0.14 0.54 0.26 Total

       N0.2 & 6 wells     N0.1& No.5 wells        N0.2 & 6 wells

The difference of combined residual chlorine concentration by timme
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5 The difference of free residual chlorine concentration by day
(mg/l)

Free resdidual chlorine Day-1 Day-2 Day-3 Day-1 Day-2 Day-3
9:00 9:00 9:00 14:00 14:00 14:00

1 2 3 1 2 3
Filter inlet water 0.77 0.95 0.95 0.72 0.4 0.52
Filter outlet water 0.21 0.34 0.22 0.28 0.19 0.22
Network water 0.17 0.17 0.14 0.16 0.12 0.19

2&6 1&5 2&6 2&6 1&5 2&6

          Day-1           Day-2           Day-3
       N0.2 & 6 wells     N0.1& No.5 wells        N0.2 & 6 wells

The difference of free residual chlorine concentration by day
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6 The chorine consumption value in a process
Chlorine consumption (mg/l)

Free resdidual chlorine Free resdidual chlorine
9:00 AM 14:00

Day-1 Day-2 Day-3 Ave. Day-1 Day-2 Day-3 Ave.
Filter 0.56 0.61 0.73 0.63 0.44 0.21 0.3 0.32
Network 0.04 0.17 0.08 0.10 0.12 0.07 0.03 0.07

The difference of free residual chlrine consumption value
 in a process by day
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7 Change trend of free residual chlorine in Fe/Mn removal process

7-1 Data of 3 days
(mg/l)

Filter inlet water Filter outlet water Network water
9:00:00-1 0.77 0.21 0.17
14:00:00-1 0.72 0.28 0.16
9:00:00-2 0.95 0.34 0.17
14:00:00-2 0.4 0.19 0.12
9:00:00-3 0.95 0.22 0.14
14:00:00-3 0.52 0.22 0.19

Free resiidual chlorine concentration
                    in 
       Fe/Mn Removal process

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

0 1 2 3 4

Sampling point

1: Filter inlet water 
  
2: Filter outlet water
3: Network water

F
re

e
 r

e
si

du
al

 c
h
lo

ri
n
e
 v

al
u
e
 (

m
g/

l)

9:00:00-1

14:00:00-1

9:00:00-2

14:00:00-2

9:00:00-3

14:00:00-3

3.9-17



7-2 Data at 14:00 of each day

Filter inlet water Filter outlet water Network water
9:00:00-1 0.77 0.21 0.17
9:00:00-2 0.95 0.34 0.17
9:00:00-3 0.95 0.22 0.14

Change trend of free residual chlorine concentration in the morning 
           in Fe/Mn removal process of Qenayate plant
Plant operation condition       Chlorine dosing quantity 500 g/h
 Well water quantity 80 l/sec  Chlorine dosing rate 1.7 mg/l
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7-3 Data at 14:00 of each day

Filter inlet water Filter outlet water Network water
14:00:00-1 0.72 0.28 0.16
14:00:00-2 0.4 0.19 0.12
14:00:00-3 0.52 0.22 0.19

Change trend of ree residual chlorine concentration in the afternoon
               in Fe/Mn Removal process of Qeneyate plant
Plant operation condition       Chlorine dosing quantity 500 g/hr
Well water quantity 80 l/sec   Chlorine dosing rate 1.7mg/l
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Date
Well Water 

Quantity 
(lit/sec.)

Treated Water 
Quantity (lit/sec.)

chlorine Dosing 
Quantity (kg/hr.)

chlorine Dosing 
rate (mg/l)

Free residual 
chlorine befor 

Reservoir to filter 
(mg/l)

Free residual 
chlorine for inlet 

water to filter 
(mg/l)

Free residual 
chlorine of 

filtered water 
(mg/l)

Free residual 
chlorine in 

network (mg/l)
color of water

Iron in well 
water

Iron befor 
filter

Iron in 
filtered 
water

(Mn) in well 
water

Mn befor 
filter

(Mn) in 
filtered 
water

22-11-2008 80 70 500 1.75 0.2 0.18 0.16 0.14 no color 0.36 0.09 0.4 0.36

23-11-2008 80 70 500 1.75 0.16 0.11 0.11 0.1 no color 0.38 0.12 0.34 0.3

24-11-2008 80 70 500 1.75 0.16 0.14 0.12 0.1 no color 0.38 0.1 0.36 0.33

25-11-2008 80 70 500 1.75 0.19 0.17 0.14 0.11 no color 0.26 0.08 0.38 0.36

26-11-2008 80 70 500 1.75 1.09 0.36 0.17 0.14 no color 0.36 0.1 0.34 0.31
27-11-2008 80 70 500 1.75 0.28 0.18 0.16 0.13 no color 0.28 0.09 0.38 0.35
29-11-2008 80 70 500 1.75 0.19 0.29 0.28 0.16 no color 0.36 0.08 0.38 0.35

2008/1/12 40 70 250 1.75 0.23 0.2 0.18 0.13 no color 0.36 0.09 0.36 0.32
2008/2/12 80 70 500 1.75 0.21 0.2 0.19 0.11 no color 0.41 0.1 0.35 0.31

2008/3/12 80 70 500 1.75 0.22 0.24 0.22 0.18 no color 0.35 0.08 0.4 0.35

2008/4/12 80 70 500 1.75 0.21 0.19 0.16 0.14 no color 0.36 0.08 0.4 0.35

2008/5/12 80 70 500 1.75 0.11 0.14 0.21 0.14 no color 0.28 0.19 0.38 0.33

2008/6/12 80 70 500 1.75 0.22 0.24 0.18 0.11 no color 0.35 0.1 0.38 0.32

2008/7/12 80 70 500 1.75 0.21 0.22 0.16 0.12 no color 0.28 0.1 0.07

2008/8/12 80 70 500 1.75 0.23 0.19 0.18 0.14 no color 0.22 0.08

2008/9/12 80 70 500 1.75 0.22 0.18 0.17 0.15 no color 0.19 0.07

Average 0.20 0.13

Date

Chlorine 
consumption 
in the filtering 
process (mg/l)

Actual Dosing 
Rate of Chlorine

(mg/l)
Date

Mnganese 
removal
(mg/l)

22-11-2008 0.02 1736.11 22-11-2008 0.04
23-11-2008 0 1736.11 23-11-2008 0.04
24-11-2008 0.02 1736.11 24-11-2008 0.03
25-11-2008 0.03 1736.11 25-11-2008 0.02
26-11-2008 0.19 1736.11 26-11-2008 0.03
27-11-2008 0.02 1736.11 27-11-2008 0.03
29-11-2008 0.01 1736.11 29-11-2008 0.03

2008/1/12 0.07 1736.11 2008/1/12 0.04
2008/2/12 0.09 1736.11 2008/2/12 0.04
2008/3/12 0.06 1736.11 2008/3/12 0.05
2008/4/12 0.05 1736.11 2008/4/12 0.05
2008/5/12 0 1736.11 2008/5/12 0.05
2008/6/12 0.13 1736.11 2008/6/12 0.06

0.1 1736.11 2008/7/12 0.07
0.05 1736.11 2008/8/12 0.00
0.03 1736.11 2008/9/12 0.00

Average 1736.11

Chorine , Raw Water and Treated Water Production from Oct.,    to Nov.,  
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Relation between free residual chlorine concentration of
inlet water and chlorine consumption in filter by day
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Relation between free residual chlorine of filter inlet water and manganese removal
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Preface 

 

O&P Plan should be developed by public water supplier to provide a written source of material that 

can be easily referred to guideline in operating water supply system. 

 

O&M Plan will be a valuable reference tool for the operating personnel because standard operating 

procedures for the system and guidelines for start-up and emergency situation will beat their fingertips. 

The O&M Plan will also provide a ready reference for all equipment data which is necessary for 

performing normal maintenance and for ordering replacement parts and supplies. It will be an 

organized system for keeping records of the operation of the system. These records are useful for 

monthly and annual reports, as supporting documentation of proper operation , and to support the 

needs for replacement or upgrading of treatment facilities. 

 

In SHAPWACO, SOPs for water supply facilities have been prepared for selected model facilities and 

the SOPs are applying to major activities in the water treatment process for the model facilities 

Descriptions about facility component, operation criteria, operation procedures and so are included in 

SOPs. However, overall plan of O&M activities for the water supply facility are not included in SOPs. 

The O&M Plan should be necessary to compensate the starved description area in SOPs about planned 

activities and schedule of activities and so on. 

SOPs and O&M Plan is a couple of the essential documents for water supply staffs. 

 

O&M Plan contents were discussed by H/Q team and MF team of Abbassa WTP and proposed the 

contents as following. 

“Operation & Maintenance Plan Contents for Abbasa WTP”  
 
1 – Description of the Facility 

 Overview 
 Regulations 
 O&M Targets of the Facility 
 Equipment List 

 
2 – Start-up and Normal Operating Procedures, 

Records and Reporting, and Quality Control 
 
3 – Emergency Plan 
 
4 – Planned Maintenance Program (first step version) 

 Long term (Five-year) Plan 
 Annual Maintenance Plan 
 Equipment Data Base  

 Basic Equipment List 
 Individual Equipment List with a numbering system 
 Equipment Record Cards 

 

5 – Staffing and Training (first step version) 

 Organization Chart and Staff Allocation 
 Task Classification 
 Job Descriptions 

 Training 
 SOP training  
 PC training 

 

Note: SOP documents including Water Quality Control Program prepared in the 
Project will be referred to Chapters 2, 3 and 4. 

 “First step version” means collection of available information and 

compilation for improvement in the next O&M plan. 
 

 This O&P plan is the document as the first step version and the above all contents are not included in 

this plan. The all contents for O&M plan should be prepared in 2009. The prepared plan will be 

utilized for O&M activities at pleasure and documents for the content should be revised and added as 

needed.  

 

 

 

 

 

 

 

 

Ⅰ. Operation Plan 
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1. Criteria & specifications for potable water 

  
   

Ministry of Health  
Central department for Environmental Affairs 

 
Date: 21/10/2007 

 by Ministry of health2007for the year 58 4Decree Number  
 

Limits for the criteria and specifications of the potable and domestic 
water   

 
:ParametersNatural -1 

 
Maximum allowable limit   Parameter  

Nil (nonexistent)

Acceptable

Nil (nonexistent)
 
1 unit (NTU) 

6.5-8.5
 

Color

Taste

Odor 

Turbidity 

PH-value 

    
:Inorganic materials which affect the taste and the domestic uses-2 

 
Maximum allowable limit (mg/lit)  Parameter  

1000 

500

350

150

250

250

0.3 mg/l 

0.4 mg/l 

2.0 

Total Dissolved Solids at 120 C  (TDS)

Total hardness as CaCo

Calcium hardness as CaCo3

Magnesium hardness 

Sulfates SO4

Chlorides Cl.

Iron (Fe)

Manganese (MN)

Copper (Cu)

3.0  

200 

0.2

 

Zinc (Zn)

Sodium (Na) 

Aluminum (Al) 

 
: Chemical substances which affect on general health-3 

a) Inorganic materials 
 

Maximum allowable limit (mg/lit.)  Parameter  
0.01

0.001

0.01

0.05

0.003

0.01

0.05

0.5

45

0.2

0.8

0.02

0.7

0.5

0.02

0.07 

Lead (Pb)

Mercury (Hg)

Arsenic (As)

Cyanide (Cn) 

Cadmium (Cd) 

Selenium (Se)

Chromium (Cr) 

Ammonia as NH3

Nitrates as NO3

Nitrites as NO2

Fluorides F

Antimony Sb  

Barium Ba 

Boron B

 Nickel Ni

Molybdenum Mo 
 
 
 

b) Organic materials 
Maximum allowable limit(mg/lit)   Parameter  

0.02

0.01

0.00003

0.002

0.03

0.007

0.0002

0.03

  0.001

0.001

0.03

0.02

0.001

0.002

0.02

0.01

0.006

0.02

0.009

0.02

0.02

0.002
 

Alchlor

Aldicarb

Dialdrin/Aldrin

Atrazinc

Bentazon

Carbofuran

Chlordan

Chlprtoruion

D.D.T

1,2 Dibromo 3chloropropance(DBCP)

2,4 Dichlorophenoxyyacetic acid (2,4 D)

1,2 Dichloropiopanc (1,2-DCP)

Hexachlorobenzene Isoproturon lindane

MCPA ( Methychlorophenoxyacetic acid )

Methoxchlor

Metolachlor

Molinate

Pendimethalin

Pentachlorophenol 

Permethrin

Propanil

Smazine
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0.02 Trifluralin
 

 0.09

0.01

0.009

0.01

0.009 

4,2 D B

2,4 Dichloroprop

Fenoprop

Mecoprop

2,4,5, T
 

 
Other organic materials: 

 
0.002

 
0.002 

0.3
 

0.005

0.01

0.7

0.2

0.1
  

Tributalyltin Oxide 

Phenol

Monochloramine 

Di and Trichloramine 

Bromate

Chlorate

2,4,6 Trichlorophenol

Trihalomethanses 

 0.05

0.1
 

0.01
  

Dichloroacetate 

Trichloroacetate 

Trichloroacetaldehyde 
 

 
 
 
 
 
 
 
 
 

: Microbiological Criteria-4 
 

a- Total bacteria count 
 

By the Poured plate method  
(1) At37o for 24 hours not exceeding 50cell/cm3 

(2) A 22o for 48 hours not exceeding 50cell/cm3 

 

b- Pollutants: 
 

1- Total coliform 
95 % from the samples checked during the year must be free of any coliform bacteria in 
100cm3 of the sample. 
The sample must not contain more than 3 cell/100cm3 conditioned that this case has to be 
repeated in two consequent samples from the same source. 
2- Fecal coliform  
All samples must not contain any fecal coliform 
3-Fecal Streptococci 
 All samples must not contain any fecal Streptococci 

 
 

c- Biological check: 
 

During the checking the water microscopically it must not contain Protozoa, all kinds of 
worms causing diseases. 
Microsetin should not be more than 1 microgram/L. This analysis will be applied in case 
that green algae appears. 
. 

: Radiation substances-5 
Derivatives from Alfa type (A) 0.1 Bicocurri /l  
Derivatives from Beta type (B) 1.0 Bicocurri /l  

 
 

 
 

  
   

Health of Ministry 
Protective affairs undersecretary 

 
 

Criteria and specifications for the potable and domestic use water which 
admitted by high water committee in 26/2/1995 

 
:ParametersNatural -1 

 
Maximum allowable limit   Parameter  

20-30 as a maximum limit using platinum cobalt 

Accepted

Nonexistence 
 
5 NTU for surface water
10 NTU for ground water

6.5-9.2
 

Color

Taste

Odor 

Turbidity 

PH-value 

    
:Inorganic materials which affect the taste and the domestic uses-2 

 
Maximum allowable limit   Parameter  

1200mg/l

0.3 mg/l for surface water
1.0 mg/l for ground water

0.1 mg/l for surface water
0.5 mg/l for ground water

1.0 mg/l 

5.0 mg/l

500mg/l

200mg/l

150mg/l

Dissolved salts at 120m

Iron (Fe)

Manganese (MN)

Copper (Cu)

Zinc (Zn)

Total hardness as CaCo

Calcium (Ca) 

Magnesium (Mg)

400mg/l
 

500mg/l

200mg/l

0.2mg/l

±0.1
 

Sulphates (So4) 

Chlorides (Cl)

Sodium (Na) 

Aluminum (Al)

Calcium ions balance  

 
: Chemical substances which affect on general health-3 

a) Inorganic materials 
 

Maximum allowable limit   Parameter  
0.05mg/l

0.05mg/l

0.05mg/l

0.005mg/l

0.01mg/l

0.001mg/l

0.05mg/l

10mg/l

0.005mg/l

0.8mg/l 

Lead (Pb)

Arsenic (As)

Cyanide (Cn) 

Cadmium (Cd) 

Selenium (So)

Mercury (Hg) 

Chromium (Cr) 

Nitrates

Nitrites

Fluorides    
 

b) Organic materials 
1- Pesticides 

 
Maximum allowable limit(micro gram/l)  Parameter  

20 
 
10 

 
0.03 
 

2 

Alchlor

Aldicarb

Dialdrin/Aldrin

Atrazinc

3.10-3



 
30 

 
5 

 
0.2 
 
30 

 
  2 

 
1 

 
30 

 
20 

 
20 

 
1 

 
9 

 
2 

 
2 

 
20 

 
10 

 
6 

 
20 

 
9 

 
20  

Bentazon

Carbofuran

Chlordanc

Chlprtofuion

D.D.T

1.2 Dibromo chloropropance

4.2 D

1.2 Dichloropiopanc

Hexachlorobenzene Isoproturon lindane

MCPA ( chlorophenoxy )

Methoxchlor

Metolachlor

Molinate

Pendimethalin

Pentachlorophenol 

Permethrin

Propanil

smazine

Trifluralin
 
  

 
 
 
 
 
 

2- Chlorophenoxy herbicides other than 4.2 D and MCPA 
 

90 
 
100 
 

9 
 
10 

 
9  

4.2 D B

2.4 Dichloroprop

Fenoprop

Mecoprop

2,4,5, T
 

 
3- Other organic materials: 

 
2 

 
2  

Tributalyltin Oxide 

Phenol
 

 
Disinfectants and disinfectants by product 

 
3 

 
5 

 
25 

 
200 
 
200 
 
100 

  

Monochloramine 

Diand Trichloramine 

Bromate

Chlorite

Triglorophonal

Trihalomethanses 

  
Chlorinated Acctic acids 

 
50 

 
100 
 
10 

  

Dichloro acctic acid 

Trichloro acctic acid 

Trichloro acctadhyde 
 

 
 
 

Halogenated acetonitriles  
 

90 
 
100 
 
1 

 
70 

  

Dichloro acctonitrile

Dibromo acctonitrile

Trichloro acctonitrile

Cyanogen Chloride
 

 
Chlorinated Alkanes 

 
2 

 
20 

 
30 

 
200 
  

Carbon tetrachloride 

Dichloromethane

1,2 Dichloroethane 

1,1,1 trichloroethane  

 
Chlorinated Ethanes  

 
5 

 
30 

 
50 

 
70 

 
40  

Phenyl  chloride 

1,1 Dichloroethane

1,2 Dichloroethane

TriChloroethane

Tetrachloroethane
 
Total Hydrocarbons as Toluene                                                         100 

Benzene                                                                                              10

Benzopyrine                                                                                        0.7
                        

 
 
 
 
 
 

Chlorinated Benzenes 
 

300 
 
1000 
 
300 
 
20 

 
80 

 
8 

 
0.5 
 
0.4 
 
0.6 
 
200 
 
200 
  

Monochlorobenzene 

 1.2 Dichlorobenzene

4.1 Dichlorobenzene

Trichlorobenzene

Di (Ethylhexyl) adipate

Di (Ethylhexyl) phthalate

Acrylimide

Hyperchlorohydrane 

Hexachlorobutadiene

Edetic acid ( EDTA )  

Nitrilotriacetie    
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: Microbiological Criteria-4 
a- Total bacteria count 

 
By the Poured plate method  
(1) at 37o for 24 hours not exceeding 50cell/cm3 

(2) at 22o for 48 hours not exceeding 50cell/cm3 

 

b- Pollution evidences: 
 

1- Total coliform 
95 % from the samples checked during the year must be unoccupied by any coliform 
bacteria in 100cm3 from the sample. 
The sample must not contain more than 3 cell/100cm3 conditioned that this case has to be 
repeated in two consequent samples from the same source. 
2- Fecal coliform  
All samples must not contain any fecal coliform 
3-Fecal Streptococci 
 All samples must not contain any fecal Streptococci 

 
 

c- Biological check: 
 

During the checking the water microscopically it must not contain Protozoa ,all kinds of 
worms causing diseases and bluegreen algae. 

 
: Radiation substances-5 

Derivatives from Alfa type (A)  0.1 microcurri /l  
Derivatives from Beta type (B)  1.0 microcurri /l  
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3. PI Setting for Chemical Consumption in WTP 

                                       1/5 

Setting indicators for optimum chemical consumption 

 

1. Definition 

1-1.Kind of available chemicals in water supply facility in model facilities 

The Chemicals in following table are used in the water supply facility currently. 

 Aluminum sulfate Chlorine Model Facility 

WTP ○ ○ Abbassa   Zagazig 

FMRP － ○ Quenayate 

BPS － － Bilbeis 

WPS － － Aslougy 

 

1-2.The definition of “optimum chemical consumption” 

   “Optimum chemical consumption” is achieved by keeping the conditions of “optimum chemical 

dosing” 

   In this report, the meaning of “Optimum chemical dosing” condition is that the treatment process 

is kept under follow conditions. 

    1) The required function for the process is achieved. 

    2) Chemical dosing rate is not excessive. 

    3) Chemical dosing rate is not shortage 

 

1-3. Explanations about “Optimum dosing of chemicals” condition 

    1) The required function for the process is achieved. 

        Regarding aluminum sulfate (aluminum sulfate abbreviates to alum), condition of the above 

is explained as following 

          “Turbidity of clarified water is within allowance range of treatment target for turbidity of 

the clarified water.” 

        Regarding chlorine, condition of the above is explained as following 

          “Residual chlorine of treated water is within allowance range of treatment target for 

residual chlorine in each treatment process.” 

    2) The condition which is not surplus of alum dosing flow rate 

       And 

    3) The condition which is not insufficient of alum dosing flow rate 

        Regarding alum, conditions of above two are shown as followings 

          Dosing rate of alum is suitable for raw water quality and conditions such as water temp. 

          Dosing flow rate of alum is controlled according to change of operation status 

        Regarding chlorine, conditions of above two are explained as followings 

          Dosing rate of chlorine is suitable for raw water quality and conditions such as water 

temp. 

          Dosing flow rate of chlorine is controlled according to change of operation status 

1-4. Explanations about “Optimum consumption of chemicals” 
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     “Optimum consumption of chemicals” is set as “Estimated optimum consumption of chemicals” 

by evaluation result of consumption in the previous year. 

 

1-5.Procedures for setting “Estimated optimum consumption of chemicals” 

      Estimation of “Optimum consumption of chemicals” is carried out according to the following 

procedures. 

 

       1) Estimation of raw water flow rate for the plant in the target year 

         1-1) Confirmation of actual record of the integrated volume of raw water and transmission 

water in the previous year and confirm calculation results as follows; 

                (A): Record of the monthly integrated volume of raw water in the previous year 

                (B): Record of the monthly integrated volume of transmission water in the  

previous year 

                Q-raw-y: Calculated result of the integrated volume of raw water in the previous 

year  

                (B)/(A): Calculated result of the ratio of integrated volume of raw water and 

transmission water 

         1-2) Estimation of the integrated volume of the raw water and transmission water in the 

target year 

                RP: Estimated population growth rate in the supply area 

                RC: Estimated increasing rate of consumption amount on the supply area 

                EQ-tr-y: Estimated integrated volume of the transmission water in the target yeary 

                EQ-raw-y: Estimated integrated volume of the raw water calculated by (B)/(A) 

and EQ-tr-y 

         1-3) Confirmation of average dosing rate of chemicals in the previous year 

                Confirmation of actual record of the integrated amount of chemicals (alum and 

chlorine) in the previous year and confirm calculation results as follows; 

                  (F): Record of the monthly integrated amount of alum in the previous year 

                  (G): Record of the monthly integrated amount of chlorine in the previous year 

                  W alum-y: Calculated result of the integrated amount of alum for the previous 

year 

                  W cl-y: Calculated result of the integrated amount of chlorine for the previous 

year 

                  DR alum-y: Calculated result of the ration of integrated amount of alum per 

Q-raw-y (This figure is actual average dosing rate of alum and 

chlorine in the previous year)  

                  DR cl-y: Calculated result of the ration of integrated amount of chlorine per 

Q-raw-y (This figure is actual average dosing rate of alum and 

chlorine in the previous year) 

DR alum-y (g/m3) = W alum-y / Q-raw-y 

DR cl-y (g/m3) = W cl-y / Q-raw-y 

1-4) Estimation of average dosing rate of chemicals in the target year 

3.10-13
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      Check and evaluate the value of DR alum and DR cl. 

      Point of check and evaluation  

         Confirmation that calculated value is not usual 

         Check of a the validity of dosing rate value 

            Confirmation of change of water quality 

            Treatment target of turbidity of clarified water 

            Actual average turbidity of clarified water 

            Average filter run time, and so 

Comparison with the calculated value for other facilities 

         The study about possibilities of reduction of consumption amount  

 

    Based on result of check and evaluation of the value DR alum and DR cl, estimated 

average dosing rate of chemicals EDR alum and EDR cl should be set for the year. 

       EDR alum: Estimated average dosing rate of alum in the year 

       EDR cl: Estimated average dosing rate of chlorine in the year 

             (DR alum and DR cl in the year will be evaluated by compared with  

EDR alum and EDR cl) 

 

         1-5) Estimation of chemical consumption 

               EW alum-y: Estimated integrated amount of alum for the previous year 

                          (Estimated alum consumption in the target year) 

               EW cl-y: Estimated integrated amount of chlorine for the previous year 

                          (Estimated chlorine consumption in the target year) 

 

               EW alum-y = EQ-raw-y (m3) x EDR alum (g/m3) 

               EW cl-y = EQ-raw-y (m3) x EDR cl (g/m3) 
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      Case study by records of ZAGAZIG WTP (Refer to attached recoding sheet) 
 

      1-1) Confirmation of actual record of the integrated volume of raw water and transmission 

water in the previous year and confirm calculation results 

            Q-raw-y = 12,099,821 (m3) 

            EQ-tr-y = 10864,252 (m3) 

            (B)/(A) = 0.9 

            W alum-y = 289,801.3 (kg) 

            W cl-y = 58,524.1(kg) 

 

1-2) Estimation of the integrated volume of the raw water and transmission water in the target 

year 

            RP: Estimated population growth rate of the supply area  

Estimation value of RP =1.2 % (Tentative value) 

         RC: Estimated increasing rate of consumption amount of the supply area 

Estimation value of RC =2.0 % (Tentative value) 

 

         EQ-tr-y: Estimated integrated volume of the transmission water in the target year 

            EQ-tr-y = 10864,252 (m3) x (1+0.012+0.02) = 11,211,908 (m3) 

         EQ-raw-y Estimated integrated volume of the raw water calculated by (B)/(A) and EQ-tr-y 

            EQ-raw-y = Q-raw-y x (A)/(B) 

                   = 11,211,908 x 1/0.9 = 12,487,015 (m3) 

 

1-3) Confirmation of average dosing rate of chemicals in the previous year 

         DR alum-y = 24 (g/m3) 

         DR cl-y = 4.83 (g/m3) 

 

1-4) Estimation of average dosing rate of chemicals in the target year 

         Evaluation of average dosing rate of chemicals in the previous year 

         Alum   EDR alum-y = 24 (g/m3)  

                 Evaluation result: 24 (g/m3) is reasonable.  

EDR alum is set as the same value as previous year 

Chlorine EDR cl-y = 4.83 (g/m3) 

                 Evaluation result: 4.83 (g/m3) will be able to reduced by adequate residual 

chlorine control.  

EDR cl is set as 4.3 (g/m3) 

       

1-5) Estimation of chemical consumption in the target year 

    (This value is set up as amount of optimum chemical consumption in the year)  

           EW alum-y = EQ-raw-y (m3) x EDR alum (g/m3) 

                    = 12,487,015 (m3) x 24 (g/m3) = 299,688(kg) 

                                       5/5 

           EW cl-y = EQ-raw-y (m3) x EDR cl (g/m3) 

                   = 12,487,015 (m3) x 4.3 (g/m3) = 53,694(kg) 

    1-6) Calculation value of chemical consumption in the target year calculated by value of 

same dosing rate as value of 2008 

              Alum   CW alum-y = 299,699 (kg) 

              Chlorine CWcl-y = 60,371 (kg) 

 

        1-7) Estimation of reduction of chemical consumption in the target year 

              Alum   EW alum-y - CW alum-y = 0 (kg) 

              Chlorine EW cl-y - CWcl-y = 6,677 (kg) 

 

O
p

er
at

io
n

 R
ec

or
d

s 
an

d
 p

er
fo

rm
an

ce
 in

d
ic

at
or

s 
of

 Z
A

G
A

Z
IG

 W
T

P
 ,2

0
E

st
im

at
ed

 p
op

ul
at

io
n 

gr
ow

th
 r

at
e 

 R
P

1
.2

%

(C
)

D
es

ig
n 

C
ap

ac
it

y
40

0
(l

/s
ec

)
E

st
im

at
ed

 in
cr

ea
si

ng
 r

at
e 

of
 c

on
su

m
pt

io
n 

R
2

%
(A

)
(B

)
(B

)/
(A

)
(D

)
(E

)

M
on

th
R

aw
 w

at
er

 q
ua

nt
it

y
(m

3)
T

ra
ns

m
is

si
on

 w
at

er
 q

ua
nt

ity
 (

m
3)

A
va

ila
bl

en
es

s 
ra

tio
of

 r
aw

 w
at

er
R

aw
 w

at
er

A
ve

ra
ge

 (
m

3/
d)

T
ra

ns
m

is
si

on
 w

at
er

 A
ve

ra
ge

 (
m

3/
d)

E
st

im
at

ed
tr

an
sm

is
si

on
 w

at
er

E
st

im
at

ed
 r

aw
w

a t
er

 q
ua

nt
ity

Ja
nu

ar
y

93
0,

66
9

86
4,

12
0

0.
93

30
,0

22
27

,8
75

8
9
1
,7

7
2

9
6
0
,4

5
0

Fe
br

ua
ry

65
2,

73
5

61
0,

10
6

0.
93

23
,3

12
21

,7
90

6
2
9
,6

2
9

6
7
3
,6

2
3

M
ar

ch
86

2,
43

9
78

6,
11

9
0.

91
27

,8
21

25
,3

59
8
1
1
,2

7
5

8
9
0
,0

3
7

A
pr

il
92

1,
27

5
79

8,
66

2
0.

87
30

,7
09

26
,6

22
8
2
4
,2

1
9

9
5
0
,7

5
6

M
ay

1,
10

8,
03

0
99

4,
61

2
0.

90
35

,7
43

32
,0

84
1
,0

2
6
,4

4
0

1
,1

4
3
,4

8
7

Ju
ne

1,
16

9,
09

0
1,

05
0,

01
6

0.
90

38
,9

70
35

,0
01

1
,0

8
3
,6

1
7

1
,2

0
6
,5

0
1

Ju
ly

1,
19

7,
19

8
1,

05
0,

35
0

0.
88

38
,6

19
33

,8
82

1
,0

8
3
,9

6
1

1
,2

3
5
,5

0
8

A
ug

us
t

1,
29

1,
24

6
1,

13
9,

24
0

0.
88

41
,6

53
36

,7
50

1
,1

7
5
,6

9
6

1
,3

3
2
,5

6
6

Se
pt

em
be

r
1,

04
7,

48
0

93
0,

96
0

0.
89

34
,9

16
31

,0
32

9
6
0
,7

5
1

1
,0

8
0
,9

9
9

O
ct

ob
er

99
7,

02
9

89
8,

53
7

0.
90

32
,1

62
28

,9
85

9
2
7
,2

9
0

1
,0

2
8
,9

3
4

N
ov

em
be

r
99

9,
50

0
89

9,
96

0
0.

90
32

,2
42

29
,9

99
9
2
8
,7

5
9

1
,0

3
1
,4

8
4

D
ec

em
be

r
92

3,
13

0
84

1,
57

0
0.

91
30

,7
71

27
,1

47
8
6
8
,5

0
0

9
5
2
,6

7
0

T
ot

al
 in

 a
 y

ea
r

12
,0

99
,8

21
10

,8
64

,2
52

0.
90

33
,0

78
29

,7
10

1
1
,2

1
1
,9

0
8

1
2
,4

8
7
,0

1
5

Q
-r

aw
-y

E
Q

-t
r-

y 
E

Q
-r

aw
-y

  
  
  
  
 E

st
im

at
e
d 

d
o
si

n
g 

ra
te

 (
g.

/
m

3
)

   
 S

am
e 

do
si

ng
 r

at
e 

as
 v

al
ue

 o
f 

20
08

(F
)

(G
)

2
4

4
.3

24
4.

83

M
on

th
A

lu
m

 d
os

in
g

w
ei

gh
t

(k
g)

C
hl

or
in

e 
do

si
ng

w
ei

gh
t

(k
g)

A
lu

m
 c

on
su

m
pt

io
n

pe
r 

ra
w

 w
at

er
(g

/m
3)

C
hl

or
in

e
co

ns
um

pt
io

n 
pe

r
ra

w
 w

at
er

 (
g/

m
3)

E
st

im
at

ed
 a

lu
m

co
ns

um
pt

io
n 

(k
g)

E
st

im
at

ed
 c

hl
or

in
e

co
ns

um
pt

io
n 

(k
g)

C
al

uc
ul

at
ed

 a
lu

m
co

na
um

ti
on

 (
kg

)

C
al

uc
ul

at
ed

ch
lo

ri
ne

co
na

um
tio

n 
(k

g)
Ja

nu
ar

y
23

26
6.

7
45

86
.8

25
.0

4.
93

2
3
,0

5
1

4
,1

3
0

2
3
,0

5
1

4
,6

4
4

Fe
br

ua
ry

16
31

8.
4

32
21

25
.0

4.
93

1
6
,1

6
7

2
,8

9
7

1
6
,1

6
7

3
,2

5
7

M
ar

ch
20

38
9.

1
42

06
.4

23
.6

4.
88

2
1
,3

6
1

3
,8

2
7

2
1
,3

6
1

4
,3

0
3

A
pr

il
21

63
3.

8
44

83
.8

23
.5

4.
87

2
2
,8

1
8

4
,0

8
8

2
2
,8

1
8

4
,5

9
7

M
ay

25
90

0.
2

54
32

.1
23

.4
4.

90
2
7
,4

4
4

4
,9

1
7

2
7
,4

4
4

5
,5

2
8

Ju
ne

27
75

5.
8

57
26

.4
23

.7
4.

90
2
8
,9

5
6

5
,1

8
8

2
8
,9

5
6

5
,8

3
3

Ju
ly

28
02

7.
2

58
33

.9
23

.4
4.

87
2
9
,6

5
2

5
,3

1
3

2
9
,6

5
2

5
,9

7
3

A
ug

us
t

31
20

5.
5

63
05

24
.2

4.
88

3
1
,9

8
2

5
,7

3
0

3
1
,9

8
2

6
,4

4
3

Se
pt

em
be

r
25

13
9.

5
51

20
.9

24
.0

4.
89

2
5
,9

4
4

4
,6

4
8

2
5
,9

4
4

5
,2

2
6

O
ct

ob
er

23
92

8.
7

48
86

.7
24

.0
4.

90
2
4
,6

9
4

4
,4

2
4

2
4
,6

9
4

4
,9

7
5

N
ov

em
be

r
23

48
7.

5
46

47
.7

23
.5

4.
65

2
4
,7

5
6

4
,4

3
5

2
4
,7

5
6

4
,9

8
7

D
ec

em
be

r
22

74
8.

9
40

73
.4

24
.6

4.
41

2
2
,8

6
4

4
,0

9
6

2
2
,8

6
4

4
,6

0
6

T
ot

al
 in

 a
 y

ea
r

28
98

01
.3

58
52

4.
1

24
.0

0
4.

83
2
9
9
,6

8
8

5
3
,6

9
4

2
9
9
,6

8
8

6
0
,3

7
1

W
 a

lu
m

-y
W

 c
l-

y
D

R
 a

lu
m

-y
D

R
 c

l-
y

E
W

 a
lu

m
-y

E
W

 c
l-

y
C

W
 a

lu
m

-y
 C

W
cl

-y
 

P
er

fo
rm

an
ce

 in
di

ca
to

r 
: 

C
he

m
ic

al
 c

on
su

m
pt

io
n 

pe
r 

pr
od

uc
ti

on
 w

at
er

 q
ua

nt
it

y
 

E
st

im
at

io
n 

of
 r

ed
uc

ti
on

 a
m

ou
nt

 o
f 

ch
em

ic
al

 c
on

su
m

pt
io

n 
in

 t
he

 t
ar

ge
t 

ye
ar

   
20

08
20

09
R

ed
uc

ti
on

 (
%

)
A

lu
m

   
  (

kg
)

E
W

 a
lu

m
-y

 -
 C

W
 a

lu
m

-y
 

0
A

lu
m

  (
g/

m
3)

26
.7

26
.7

0
C

hl
or

in
e 

(l
g)

E
W

 c
l-

y
 -

 C
W

c
l-

y 
6
,6

7
7

A
lu

m
  c

os
t(

L
E

/m
3)

0.
03

0.
03

0
 

   
 E

st
im

at
io

n 
of

 r
ed

u
ct

io
n

 c
os

t 
of

 c
he

m
ic

al
 c

on
su

m
p

ti
on

 in
 t

he
 t

ar
ge

t 
ye

ar
  (

L
E

)
8
,0

1
2

C
hl

or
in

e 
(g

/m
3)

5.
22

4.
79

0.
43

U
ni

t p
ri

ce
 

S
o
lid

 a
lu

m
1.

4
C

hl
or

in
e 

 c
os

t(
L

E
/m

3)
0.

00
73

0.
00

67
0.

00
06

(L
E

/k
g)

C
h
lo

ri
n
e

1.
2

3.10-14



 

 

 

 

 

 

4. PI Setting for Chemical Consumption in FMRP 

Optimum consumption of chlorine

Quenayate FMRP
1. Estimation of status under adequate operation

Well water flow rate-1 70 (l/sec) 252 (m3/hr)
Working days 365 days
Chlorine dosing rate 1.75 (mg/l) as chlorine weight
Chlorine dosing flow rate 0.44 (kg/hr) as chlorine weight
Operation time 18 hours from 6:00AM to 12:00 PM
Daily chlorine consumption-1 7.94 (kg) as chlorine weight
Daily water quantity-1 4536 (m3)
Yearly  water quantity-1 1,655,640 (m3)

Well water flow rate-2 40 (l/sec) 144 (m3/hr)
Working days 365 days
Chlorine dosing rate 1.75 (mg/l) as chlorine weight
Chlorine dosing flow rate 0.25 (kg/hr) as chlorine weight
Operation time 6 hours from 12:00 PM to 6:00AM
Daily chlorine consumption-1 1.51 (kg) as chlorine weight
Daily water quantity-1 864 (m3)
Yearly  water quantity-1 315,360 (m3)

2. Estimation of consumption of chlorine under adequate operation
Total daily chlorine consumption 9.45 (kg) as chlorine weight

0.009 (Ton) as chlorine weight
Total yearly chlorine consumption 3449.3 (kg) as chlorine weight

3.4 (Ton) as chlorine weight

Chlorine consumption per treated 1.75 (g/m3) as chlorine weight
water quantity

Caliculation formula for dosing flow rate of chlorine
W(kg/hr) = Q (l/sec) × 60 × 60 × 1/1000 × A (mg/l)  × 1/1000

Raw water flow rate Q (l/sec)
Dosing rate of chlorine A (mg/l)
Dosing flow rate of  chlorine W (kg/hr)

3. Estimation of status under inadequate operation
Well water flow rate-1 70 (l/sec) 252 (m3/hr)
Working days 365 days
Chlorine dosing rate 1.75 (mg/l) as chlorine weight
Chlorine dosing flow rate 0.44 (kg/hr) as chlorine weight
Operation time 18 hours from 6:00AM to 12:00 PM
Daily chlorine consumption-1 7.94 (kg) as chlorine weight
Daily water quantity-1 4536 (m3)
Yearly  water quantity-1 1,655,640 (m3)

FMRP 1/3

Well water flow rate-2 40 (l/sec) 144 (m3/hr)
Working days 365 days
Chlorine dosing rate 3.5 (mg/l) as chlorine weight
Chlorine dosing flow rate 0.50 (kg/hr) as chlorine weight
Operation time 6 hours from 12:00 PM to 6:00AM
Daily chlorine consumption-1 3.02 (kg) as chlorine weight
Daily water quantity-1 864 (m3)
Yearly  water quantity-1 315,360 (m3)

Total water quantity in a year 1,971,000 (m3)

4. Estimation of consumption of chlorine under inadequate operation
Total daily chlorine consumption 10.96 (kg) as chlorine weight

0.011 (Ton) as chlorine weight
Total yearly chlorine consumption 4001.1 (kg) as chlorine weight

4.0 (Ton) as chlorine weight

5. Diference of the above 2 consumptions
Daily difference of consumption 1.51 (kg) as chlorine weight

0.002 (Ton) as chlorine weight
Yearly difference of consumption 551.9 (kg) as chlorine weight

0.6 (Ton) as chlorine weight

Unit price of chlorine 1.4 (LE/kg)
Difference of cost in a year 773 (LE)

6 Chlorine consumption per production water volume
Flow meter is not available in Qanayat FMRP
Therefore, chlorine consumption per actual production water volume cannot be calculated.
Estimation of chlorine consumption per actual production water volume is as following

Estimation of production water volume
Water volume for ackwashing and rinsing
Time of back washing 8 min
Time of rinsing 5 min

Total 13 min

Water volume for ackwashing and rinsing 54.6 m3/wash
Frequency of filter washing 1 /day
Water volume in a day for ackwashing and rinsin 54.6 m3/day
Water volume in a year for ackwashing and rinsin 19,929 m3/year
Rate of filter wash water to well wate volume 1.01 %

Estimation of production water volume in a year ####### m3/year

Estimation of chlorine consumption per estimated production water volume
Estimation of status under adequate operation 1.77 (g/m3)
Estimation of status under inadequate operation 2.05 (g/m3)

Difference 0.28 (g/m3)

FMRP 2/3

For reference, chlorine consumption per well water volume is as foffowing
Estimation of status under adequate operation 1.75 (g/m3)
Estimation of status under inadequate operation 2.03 (g/m3)

Difference 0.28 (g/m3)

7 Target of PI about chlorine consumption per estimated production water volume in 2009

1.77 (g/m3)
The above target will be achieved by adequate operation and control of chlorine dosing
under condition of same water quality in 2008

FMRP 3/3
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5. PI Setting for Power Consumption 

Actual record of power consumption in WTP in 2008

Capa. 400 400 1200 l/sec

Month Hihya Zagazig New Faqus Simulation

1 258,460 246,730 1,045,632 757,785 1.38

2 240,400 182,716 903,525 634,674 1.42

3 271,500 224,230 838,417 743,595 1.13

4 277,400 228,436 819,650 758,754 1.08

5 328,400 268,658 933,152 895,587 1.04

6 320,760 282,333 851,573 904,640 0.94

7 343,880 299,902 1,442,995 965,673 1.49

8 346,050 305,954 1,250,530 978,006 1.28

9 330,870 258,473 1,357,310 884,015 1.54

10 332,500 247,379 2,172,412 869,819 2.50

11 258,400 259,061 1,199,506 776,192 1.55

12 365,900 238,077 1,071,344 905,966 1.18

Total 3,674,520 3,041,949 13,886,046 10,074,704 1.38

Actual power consumption in Hihya, Zagazig and New Faqus WTP, 2008
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Preface 

  Water supply facility is one of the most important infrastructures for the people. The safe water and sufficient 

amount water shall be supplied to the people every day from the water supply facility with reasonable price.  

  Hence, equipment and water treatment process shall be maintained in suitable condition always by adequate 

operation and maintenance activities. 

  However, generating of contingency situation in the water supply facility should not be avoided even by daily 

adequate operation and maintenance activities. 

  Under the above situations, persons in water supply facility should need to prepare the activity plan against the 

contingency situation beforehand. Some of the contingency may reach to the emergency situation by 

unsuitable response speed against contingency. Hence, the preparations of activity plans against emergency 

situation are useful and important for the water supply facility staff.  

This document provides required items for the preparations of activity plans against emergency situations as 

following; 

1) Definition of a emergency situation 

2) Assumption of emergency situation 

3) The acknowledgment of the risk and risk assessment 

4) Required measures against emergency situation 

5) Procedures for required activities against emergency situation 

 

1. Definition of assumption of emergency situation in water supply facility 

Emergency situations in water supply facility are as followings. 

1-1.The situation that water supply facility is unable to function, or is predicted to unable function as a water 

supply facility. 

        The situation that it became impossible to secure or is predicted to secure required water quality or 

required water quality or required transmission water quantity, and required transmission water 

pressure  

The assumed unusual conditions to lead to emergency 

1) Unusual condition of source water quality 

2) Unusual condition of intake facility 

3) Unusual condition of transmission water facility 

4) Power down 

5) Unusual residual chlorine in transmission water 

6) Unusual turbidity of transmission water 

1-2.The condition that with a possibility of exerting a danger on environment around water supply facility 

1) Leakage of chlorine gas 
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2. Detection of emergency situation 

      By early detection of emergency situation, it is possible that bad affects to the plant generated by 

emergency situation can be minimized. Periodical monitoring and check should be required to detect the 

assumed emergency situations in the generated early phase. The assumed unusual situations to lead to 

emergency should be monitored and checked every two (2) hours in a day. 

1) The required measures against Emergency Situation 
When the emergency situation will be generated, discoverer of the emergency situation shall inform the 

generation of emergency situation to plant manager. 

If plant manager will be absent or it will not be able to contact with the plant manager, the discoverer 

shall inform to number two’s person in charge who decided beforehand. 

The plant manager or number two’s person in charge who decided beforehand, shall grasp the actual 

current situation of emergency on site. After the above mentions, the situation will be judged as actual 

emergency situation by the plant manager, the plant manger shall carry out the correspondent 

treatment according to the procedures beforehand immediately. Simultaneously the plant manager 

shall contact or inform the generation of emergency situation to relative sections. 

In case of actions against the emergency situation, the plant manager shall call the required staff and order 

the required materials for treatment of recovery of emergency situation and treat to recovery of the 

emergency situation immediately 

 

3. Risk assessment for situation of assumed emergency situation 

The degree of risk C is indicated by the calculation result of the product of A and B shown as following. 

C = A x B 

A: Degree of effects by generation of unusual situation 

B: Possibility of generation of unusual situation 

C: Degree of the risk 

In this document, A and B in the above mentions are set the three (3) stages individually for assessment of 

degree of the risk. A (Degree of effects by generation of unusual situation) is set as three (3) stages 

tentatively as following 

  Stage 3 Serious effects which affect a human body or a human life 

  Stage 2 Medium effects which affect the whole water supply facility 

      Stage 1 Light effect which affects a part of water supply facility 

B (Possibility of generation of unusual situation) is set as three (3) stages tentatively based on experiences in 

the past as following 

  Stage 3 Case that possibility of generation will be more than twice in a year 

  Stage 2 Case that possibility of generation will be more than once in a year 
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  Stage 1 Case that it may generate but possibility of generation is very low 

According to the above mentions, calculation results of degree of the risk C is shown in following table. 

Assumed unusual Effect (A) Possibility (B) Risk (C) 

Water quality of intake 3 1 3 

Facility of intake 1 1 1 

Facility of transmission 1 1 1 

Power down 3 3 9 

Residual chlorine of transmission water 3 1 4 

Turbidity of transmission water 3 1 3 

Chlorine leakage 3 2 6 

 

The result of assessment on the risk is shown as following table 

Risk level Risk item 

High Power dawn and chlorine leakage 

Medium Water quality of intake, Residual chlorine and turbidity of transmission water 

Low Facility of intake and facility of transmission 

 

Preparations for the measure against the emergency situation will be carried out depend on the risk level. 

To decrease the risk level, it should be required that implementation of daily monitoring, maintenance of 

stand-by equipment and study about automatic detection system for generated unusual condition. 

5. The required treatment against emergency situation 

5-1 Power down 

    The cases of power down are separated to 2 kinds. One is the case that schedule of power down is informed 

by staff in power station. Another is the case of sudden happening. In case of former, stop of water 

supplying can be informed to the customers and preparations for power down can be carried out by staff in 

water supply facility such as preparation of operation of diesel engine generator. 

    In case of sudden power down, the function of water supply facility will be stopped in the meantime. 

  1) Treatment activities at power down 

     1-1) Stop of chlorine dose 

        Chlorine dose is carried out by suck of chlorine gas into the injector by vacuum pressure generated 

by injector and vacuum pressure in injector is generated by pressure water supply by booster pump 

        After power down, chlorine dose can not be performed because of stop of booster pump for injector. 

        Hence, chlorine gas supply should be stopped to avoid chlorine gas leakage. Chlorine gas supply is 

stopped by close of valve for chlorine gas master valve of chlorine drum. 

5/7-F 

        Negative pressure will be remaining in chlorine gas pipes of the chlorinator at immediate after of 

stop of chlorine dose. However, remaining negative pressure will be decrease in a few hours and 

decrease of negative pressure will cause the chlorine leakage. Hence chlorine gas supply shoud be 

stopped from chlorine drum and check no leakage of chlorine gas from chlorine gas pipes and the 

chlorinator. In case of chlorine gas leakage, chlorine gas neutralization equipment shall be operated 

and leaked chlorine gas shall be neutralized and after that exhausted to outside. 

    1-2) Stop of flow out from the filter by close of outlet valve of the filter 

        In case of use the motor actuated valves for the tilter piping, motor actuated valve is kept the 

condition at power down. Hence, the filter is kept the filtering and filtered water flows out into the 

reservoir even under condition of power down, In case of using of manual valves, same situation as 

the above mentions. During filtering under condition of power down, chlorine dose is stopped and 

chlorine is not dosed into the filtered water. This situation is continued during power down. 

        Residual chlorine of clear water cannot be controlled. 

    1-3) Stop of alum dose 

          In Abbassa WTP, alum is dosed into the raw water by gravity. Alum is kept dosing during power 

down under situation that raw water supply to the distribution shaft is stopped. By this result, alum 

will be dosed into raw water excessively and unnecessarily. Excessive dose of alum will be cause of 

poor coagulation when plant operation will be resumed after recovery of power down. And 

excessive and unnecessary alum dose is waste consumption of alum. 

          Hence, alum dose shall be stopped immediately at generating of power down. 

      1-4) Other rotary machines 

         All rotary machines shall be in condition of stop by manually as one of the safety action. These 

machines will be stooped suddenly in condition of working of switches at generating of power 

down and these machines may start automatically at recovery of power down however this action is 

not necessary for machines with protection circuit to avoid automatic re-start after power down.  

           It is necessary to confirm and restart the machines immediately after recovery of power down. 

     1-5) Confirmation of water level in clear water reservoir 

           Water level in the clear water reservoir will be not decrease because the transmission pump is 

stopped during power down but may be increase by water flow from the filter. the filtered water 

will not flow into the reservoir under usual condition during power down. However, if water 

sealing ability of filtered water valves or inlet water for reservoir will not be sufficient, water will 

flow into the reservoir even under conditions of valve closed. In this case, water level in the 

reservoir may increase. And clear water may flow out through overflow pipe. If overflow pipe is 

not available in the reservoir, water will flow out to the outside from the reservoir through 

inspection opening. Flown out water from the reservoir may cause damage of other equipment as 
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secondary accident. Hence during power down, water level in clear water reservoir shall be 

confirmed periodically and it shall be avoided that water level of the reservoir become high 

abnormally. Water level of reservoir can be down by handling of drainage valve to be opened.  

   2) The required treatment at recovery of power down 

           The activities and procedures for treatment at recovery of power down are almost same 

procedures as star up for water supply facility. After confirmation of water level in each basin 

and quality of water in the clear water reservoir, then start up the transmission pump. After 

that start up the raw water pump and chlorine and alum dose simultaneously. Flash mixer, 

flocculator, sludge collector should be started one by one. 

           The filtering should start after confirmation and adjustment of water level in the filter basin. 

           After completion of start up of all facilities, water quality of clarified water and filtered water 

shall be monitored. And alum dosing rate and/or chlorine dosing rate shall be adjusted as 

required for treatment process, if necessary. Tentative increase of chemical dose will be 

required often at start up of water supply plant. 

  5-2.The required treatment against accident of chlorine leakage 

           Chlorine gas is poisonous gas and it is the cause of inflicting an injury on a human life in case that 

the high concentration chlorine is attracted by a person. The chlorine gas leakage shall be detected 

early as soon as possible. Hence, the chlorine leakage shall be checked by chlorine gas detector 

automatically and continuously, and periodical check shall be carried out by operator by manually. 

           The rooms with a possibility that chlorine leakage may occur are container storage room and 

chlorinator room. The chlorine leakage in container room will be cases of leakages from containers 

and chlorine gas pipes and valves. The chlorine leakage in chlorinator room will be cases of 

chlorine leakages from the chlorinators and chlorine gas pipes and valves. 

           A possibility of generating of chlorine leakage will be high from chlorine gas pipes and valves, 

because that handling works of valves and tube in chlorine gas piping are one of the routine works 

accompanying container change activity for the operation staff in charge of chlorination equipment. 

         The main causes of leakage from chlorine gas piping and valves will be degradation of gaskets and 

of sealing performance of piping and valves. Hence, the possibility of generating of chlorine 

leakage accident will be able to reduce by implementation of periodical inspection and replacement 

of parts. 

1) The required treatment against high-concentration of chlorine leakage  

(In case that concentration of chlorine leakage is more than 1ppm) 

        The action performed by discoverer of chlorine leakage accident is to close the doors of room 

under condition of leakage of chlorine. The diffusion of leaked chlorine gas to the open air 

shall be avoided by this action. After that chlorine gas neutralization equipment shall be 
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started.  

The working chlorinator shall be kept working during the above actions. 

Then the discoverer shall inform the actual status of chorine leakage to the plant manager and 

shall arrange the staff to aid against chlorine leakage accident. The discoverer does not take 

action to treat for any repairing or investigation activity. The action by one person is very 

dangerous. The treatment action against chlorine leakage accident shall be carried out by 2 

persons or more to ensure the safety for operator. 

          The investigation to find out the portion of chlorine leakage shall be carried out under condition with 

gas mask wearing. Prior to investigation master valve for container shall be closed at the first action. 

After specifying the leakage portion, first-aid treatment shall be carried out in order to lessen the 

leaking chlorine amount and enforcement person once comes out of a room and waits until chlorine 

concentration in the room becomes low. Detail investigation and recovery or repairing activities 

shall be carried out after chlorine concentration in the room will be low.  

    Ammonia solution water shall be used to find out the leakage portion of chlorine gas. . If the cloth 

in which aqueous ammonia was dipped is put closely to the leakage part of chlorine, white 

smoke will come out. We can specify the chlorine leakage portion to confirm that the place 

where white smoke comes is checked. 

 2) The required treatment against high-concentration of chlorine leakage  

(In case that concentration of chlorine leakage is less than 1ppm) 

         In case that concentration of chlorine leakage is less than 1ppm, the action performed by discoverer 

of chlorine leakage accident is to open all the doors of room under condition of leakage of 

chlorine for the diffusion of leaked chlorine gas to the open air. After that, investigation and 

recovery or repairing activities shall be carried out after chlorine concentration in the room will be 

low. 

 5-3.Unusual concentration of residual chlorine in transmission water 

     1) Unusual low concentration of residual chlorine in transmission water 

         Unusual low concentration of residual chlorine in transmission water will be a fault of supply of safe 

water to the network. Residual chlorine concentration as free is checked by water analysis of the 

sampled water taken from the pipe of transmission pump and/or the transmission pipe line. 

         However, the water quality as concentration of residual chlorine in transmission water, shall be 

monitored the inlet water to the clear water reservoir, that is filtered water after dosing of 

post-chlorine, simultaneously. If concentration of residual chlorine in transmission water is unusual all 

the water in the reservoir shall be replaced to the suitable quality water, or be adjusted the 

concentration of residual chlorine of water in clear water reservoir to be suitable. 

       By the monitoring the water in the pre-process prior to final transmission water process, it is easy to 
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perform that concentration of residual chlorine in transmission water to be kept in a treatment target 

range by adjustment the dosing rate of post-chlorine. 

2) Unusual high concentration of residual chlorine in transmission water 

    If condition of unusual high concentration of residual chlorine in transmission water is generated, the 

discoverer shall inform the fact to the plant manager and grasp the actual situation and investigate the 

cause of unusual condition. After grasping the actual situation and site investigation, the cause of 

unusual high concentration of residual chlorine in transmission water shall be specified and cause of 

unusual condition shall be removed. After that the high concentration water shall be drained of be 

adjusted the concentration of residual chlorine of water in clear water reservoir to be suitable. 

    When the high concentration water of residual chlorine is drained, the high concentration water of 

residual chlorine shall be diluted to the low concentration that drainage water does not affect to the 

ecosystem around the water supply facility. For reference, effects of residual chlorine to fishes are 

shown as following; 

 A carp can be survived in the water under the condition that free residual chlorine is less 

than 10 mg/l. 

 The survival rate of a carp is 20% in the water under the condition that free residual 

chlorine is less than 3 mg/l. 

  5-4.Unusual turbidity in transmission water 

        The turbidity of inlet water to the clear water reservoir shall be monitored to check the turbidity in 

transmission water by a same reason as the above mentions about motoring of residual chlorine of the 

transmission water. And turbidity in the water shall be motored the water of the upstream process such 

as filtering process. The causes which may generate unusual turbidity in transmission water are as 

following 

 Unusual high turbidity of filtered water 

 Contamination of the water in the clear water reservoir 

 Contamination of the water flowing from the filter to the clear water reservoir 

         The condition of unusual high turbidity of filtered water is the high possibility cause which unusual 

turbidity in transmission water generates. 

         The major causes which may generate unusual turbidity in filtered water are as following 

 Unusual high turbidity of clarified water 

 Unusual high filtering rate 

 Unusual filter run time 

 Damage of under drain system 

         The monitoring and control of turbidity of filtered water are the essential activities to avoid the 

generation of unusual turbidity in transmission water. 
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     If condition of unusual high turbidity in transmission water is generated, the discoverer shall inform 

the fact to the plant manager and grasp the actual situation and investigate the cause of unusual 

condition. After grasping the actual situation and site investigation, the cause of unusual high turbidity 

in transmission water shall be specified and cause of unusual condition shall be removed. The filter or 

the reservoir cause of high turbidity water shall be specified .After specifying the causes, the filter and 

the reservoir, stop the working of specified filter or reservoir and the high turbidity water shall be 

drained as required. If unusual high turbidity condition is generated in the reservoir, the inside of 

reservoir shall be inspected totally and intimately under condition of empty. 

          

5-5.Unusual condition of source water quality 

        The unusual condition of source water quality shall be detected in early stage of contamination of 

source water by implementation of daily monitoring of visual check, smell check and water analysis. 

         When the unusual condition is detected in source water, the unusual condition shall be informed to the 

plant manager immediately. And the actual unusual condition shall be confirmed by the plant 

manager the chemist and required treatment such as shut down of intake waster shall be carried out 

immediately, if necessary. It becomes possible that the contamination of the facilities in the plant can 

be minimized for water supply facility, by early detection of contamination of source water and early 

judgment of shut down of intake waster to avoid inflow of contaminated source water into the water 

facility. The unusual condition of source water quality shall be informed to the outside section of 

SHAPWASCO in charge of canal management in parallel to carry out required treatment activities for 

the water supply facility. The unusual condition of source water quality shall be informed to 

SHAPWASCO H/Q and SHAPWASCO H/Q shall inform the unusual condition of source water 

quality to the relative other water supply facilities in SHAPWASCO if necessary.  

     The check items for judgment of unusual situation of canal water are as following. 

            1) The case that color or turbidity of canal water is changed remarkably 

              (This case include the condition that oil and fat is floating remarkably on the water surface) 

2) The case that smell of canal water is changed remarkably 

3) The case that a large number of dead fishes are floating 

     The communication regime shall be provided between SHAPWASCO, water supply facilities and 

other relative outside and inside sections of SHAPWASCO to perform the rapid treatment activities in 

corporation with each relative section against the unusual situation of source water quality. 

  5-6.Unusual condition of intake facility and/or transmission facility 

         Stand-by equipment is installed to keep the function of water supply facility working. 

         Therefore, the above both facilities can be worked continuously with their functions in case that 

unusual condition is generated in a part of these facilities.  
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         However, stand-by equipment shall be carried out the inspection and check of the equipment and 

working conditions constantly. And if unusual condition is generated in a part of equipment, 

generated unusual condition shall be recovered with investigation of cause of unusual condition. 

         Corrective action shall be carried out through the activities of investigations and analysis about detail 

cause of unusual condition such as operation status, frequency of maintenance activities, and so on. 

         Depend on the unusual situation of the equipment, procurement of the component parts takes a long 

periods. Hence, consumable parts for the equipment should be store for stock in the plant as much as 

possible.  

     

         Flow charts for major procedures for required treatment activity against emergency situations are 

shown in next pages. 
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Trouble Shootings for Water Treatment Plant

1) Trouble Shootings for System
2) Trouble Shootings for Process
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10.  O&M Cost 
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Estimation of reduction water volume for filter washing 

1 Estimation of reduction water volume by modification of filter washing regeme

WTP
Capacity 
of WTP
 (l/sec)

Capacity 
of WTP
(m3/day)

Estimation of 
capacity 

operating rate (%)

Estimation of 
actual production

water volume 
(m3/d)

1 Zagajigu 400 34,560 85 29,376
2 Abbasa 1,000 86,400 95 82,080
3 Kafr saqr 1,200 103,680 85 88,128
4 New faqus 1,200 103,680 85 88,128
5 Hussainia 400 34,560 85 29,376

Total 4,200 362,880 317,088

1-1 Estimation of reduction water volume per filter in a day

50 m3/day/filter

1-2 Estimation of reduction water volume at 5 WTP in a day

WTP
Number of 
the filter

Estimation of 
reduction 

water volume
(m3/day/WTP)

1 Zagajigu 6 300
2 Abbasa 12 600
3 Kafr saqr 14 700
4 New faqus 14 700
5 Hussainia 6 300

Total 52 2600

1-3 Estimation of total reduction water volume at 5 WTP
In a day 2600 m3/day
In a month 78000 m3/month
In a year 936000 m3/year

2 Estimation of reduction water volume by decrease in washing frequency

2-1 Estimation of decrease in washing frequency

 Washing frequecy (a time/day)

WTP
The current
condition

Estimation 
after 

improvement

The current
condition

(%)

Estimation 
after improvement

(%)

1 Zagajigu 1 0.5 6 3.0
2 Abbasa 1 1 6 6
3 Kafr saqr 3 1 18 6
4 New faqus 3 1 18 6
5 Hussainia 1 0.67 6 4.0

Total 9 4 54 25.02

Ratio of filter washin water volume 
per production water volime

2-2 Estimation of reduction water volume by decrease in washing frequency

WTP

Estimation of 
actual 

production
water volume 

(m3/d)

The current
condition

Estimation 
after improvement

Estimation of 
reduction water 

volume 
(m3/d)

1 Zagajigu 27,648 1,659 829 829
2 Abbasa 82,080 4,925 4,925 0
3 Kafr saqr 88,128 15,863 5,288 10,575
4 New faqus 88,128 15,863 5,288 10,575
5 Hussainia 29,376 1,763 1,181 582

Total 315,360 40,072 17,511 22,562

3 Estimation of total reduction volume of water for filter washing at 5 WTP in SHAPWASCO
3-1 Estimation of total reduction volume of water for filter washing at 5 WTP in a day

WTP

Estimation of 
reduction 

water volume
(m3/day/WTP)

Estimation of 
reduction water 

volume 
(m3/day/WTP)

Total

Reduction ratio
per production
water volume

(%)
1 Zagajigu 300 829 1,129 3.8
2 Abbasa 600 0 600 0.7
3 Kafr saqr 700 10,575 11,275 12.8
4 New faqus 700 10,575 11,275 12.8
5 Hussainia 300 582 882 3.0

Total 2,600 22,562 25,162 7.9

3-2 Estimation of total reduction cost of water for filter washing at 5 WTP in a day
Estimation of production cost of water per m3 0.72 LE

WTP

Estimation of 
cost reduction 
by save water

(LE/day)
1 Zagajigu 813
2 Abbasa 432
3 Kafr saqr 8118
4 New faqus 8118
5 Hussainia 635

Total 18,116

Water volume foｒ　filter washing 
of WTP (m3/day)

3.10-33



3-2 Estimation of total reduction weight of chemicals in reduction waterat 5 WTP
Estimation of dosing rate of alum 25 g/m3
Estimation of dosing rate of chlorin 5 g/m3

Estimation of reduction weight of alum 629 kg/day
Estimation of reduction weight of chlorine 126 kg/day

Cost of solid alum per kg 1.2 LE/kg
Cost of chlorine per kg 1.4 LE/kg

Estimation of reduction cost of alum 755 LE/day
Estimation of reduction costt of chlorine 176 LE/day

931 LE/day
0.037 LE/day/m3

Estimation of total cost reduction 19,047 LE/day
0.76 LE/day/m3

Estimation of total reduction water volume at 5 WTP in a day, month and year
Water saving Cost saving

In a day 25,162 m3/day 19,047 LE/day

In a month 754,854 m3/month 571,425 LE/month

In a year 9,058,250 m3/year 6,857,095 LE/year
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1. O&M Annual Plan 
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2. Materials for O&M Plan in Abbasa WTP 

SHAPWASCO

First: Potable Water

The budget is by millions

No. Name of Project
Required 

budget
No. Name of Project

Required 
budget

No. Name of Project
Required 

budget

B1 Third extension of capacity 
500 L/sec. for Abbasa WTP

100 C1 Rehabilitation for 
- Abu Hamad/Bilbeis  water 
pipe line of length 6 km and 
diameter 400mm
- Al Shibeni pipe line of length 
5 km and diameter 300 mm
- The feeding pipe line for Kafr 
Al Azazi and Al Esadia of 
length 10 km and diameter 
300mm

9

B2 Constructing Transmission 
pipe linefrom Abbasa to Al 
Koreen City of length 7 km and 
of diameter 12"

2 C2 Networks in Abu Hamad 
Markaz of length 17 km and 
diameters 150 and 200 mm

1

B3 Constructing a feeding pipe 
line for Al Sawa area of length 
2.5 km and of diameter 12"

1

B4 Constructing water pipe lines 
in Abu Hamad City of different 
lengths and for a length of 1 
km inside monitoring rooms

0.5

No. of projects (1) 15 No. of projects (4) 103.5 No. of projects (3) 15

A-Projects required to be completed B-Projects required to be constructed C-Projects required to be developed

Completion of development 
for Old station in Abbasa WTP 
for all the electrical, 
mechanical, civil, chlorine, 
alum and power factor 
improvement works

A1 15

Improvement and development 
for the low and meduim 
voltage panels

C3 5

Abu Hamad MArkaz

SHAPWASCO
Abu Hamad Branch

L.E. P.T. L.E. P.T.

1

2

3

4 Completion of lightening inside the plant

5

6 Installation of Power factor devices

7

8

9 Development of old raw water intake

10 Installing flow meters for the facilities

11

12

13

14 Painting of electric panels and pumps 

15 Replacement of Bridges and mixers 3

16

17

Change of vacuum pumps basins and 
installing rest of motors

Making a crane extension for the near by 
station

Completion of development for Old station in Abbasa WTP for all the 
electrical, mechanical, civil, chlorine, alum and power factor improvement 
works

RemarksNO.
Total PriceUnit priceNo.of 

piecesITEM

Replacement of meduim and low voltage 
panels in the old station

Replacement and changing of electrical 
panel board in for the old filters

Replacement and changing of electric 
chargers D.C./110V

Replacement of raw water pumps by new 
ones of discharge 350 l/sec

Replacement and installation for valves of 
different size 150-250-350-400mm

Installation of 3 backwashing units 350 l/sec 
for filter backwashing

Inside and Outside Repairing for 3 
clarificators

Installation of sludge collector for the old 
plant 350 l/sec 3

Installation of flow meters for the filter facility 
and pressure gauges 16
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L.E. P.T. L.E. P.T.

18 Repainting for the old pump house

19

20

21

22

23 Changing Alumfacility 

24

25

26

27

28

29

Total Price
RemarksNO. ITEM No.of 

pieces
Unit price

Repairing for old filter facility i.e. concrete 
footings, repainting of the facility and flooring

Completation of paving works inside the 
station

Construction of chlorine cylinders store of 
capacity(100 cylinder) safety devices have 
to be provided

Changing old chlorinators and construction 
of new facility

Preparing a room for getting rid of damaged 
cylinders

Installation of air ventilators in old pump 
house and the second extension pump 
house

Construction for alum storage tank of 100 
ton capacity

Repairing of alum solution tank and 
installing measurment devices

Completion of the lightening in the pump 
house and the filter facility

Supplying a truck with hydraluic stairs for 
maintenance works

Total allocated budget ( 15000000) fifteen million egyptian 
pounds

SHAPWASCO
Abu Hamad Branch

L.E. P.T. L.E. P.T.

1

2

3

4 Construction of receiving well

5

6

7

8

9

10 Construction of alum and chlorine facilities

11

12

Construction of discharge and suction pipe 
lines with the required diameters

Connecting the third extension with the old 
and new stations

Construction of filter backwashing facility

Construction  of raw water basin

Construction of Pump house for raw water 
and treated water pumps
(3 raw water pumps of 500 l/sec flow rate)

Construction of 3 clarificators of 350 l/sec. 
capacity

Construction of ground clear water reservoir

Construction of 6 filters of 100 l/sec. 
capacity

Construction of sludge collectors and the 
pumps of 350 l/sec discharge

Construction of raw water intake on 
Ismailiya canal

Third extension of capacity 500 L/sec. for Abbasa WTP

RemarksNO.
Total PriceUnit priceNo.of 

piecesITEM

Total allocated budget (100000000)hundred million 
egyptian pounds

SHAPWASCO
Abu Hamad Branch

L.E. P.T. L.E. P.T.

1

2

3

4

5

Installation of protection systems for the low 
and meduim voltage electric panels

Improvement and development for the low and meduim voltage panels

RemarksNO.
Total PriceUnit priceNo.of 

piecesITEM

Required maintenance works for low and 
meduim voltage panels

Installation of control circuits for the low and 
meduim voltage panels

Changing the breakers for the low, meduim 
voltage panels and the pumps

Repairing the diesel generator

Total allocated budget (5000000)five million egyptian pounds

SHAPWASCO
Abu Hamad Branch

L.E. P.T. L.E. P.T.

1 meter 2500 300 750000

2 piece 3 2000 6000

3 ton 3 7000 21000

4

5

6

7 meter 2500 2 5000

8 meter 2100 10 21000

841125

piece

PVC pipes of 300 mm diameter

Constructing a feeding pipe line for Al Sawa area of length 2.5 km and of diameter 
12"

RemarksNO.
Total PriceUnit price

QuantityITEM Unit

30000

500

7000 7000

High pressure valve 12 inch diameter

Cast iron pieces like T and elbows

High pressure cast iron valve 4 inch 
diameter

Information Center fees

Reinforced concrete man hole 1.5*1.5m with 
cast iron cover

piece

10000

500

Total

piece

Excavation

3

1

1

Reinforced concrete man hole 2*2m with 
cast iron cover

Total allocated budget (841125)eight hundred forty one thousand and 
one hundred twenty five egyptian pounds
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SHAPWASCO
Abu Hamad Branch

L.E. P.T. L.E. P.T.

1 meter 2200 200 440000

2 meter 13700 100 1370000

3 meter 7650 50 382500

4 piece 3 1000 3000

5 piece 22 800 17600

6 piece 15 500 7500

7

8

9 ton 14 7000 98000

10 meter 24 350 8400

11 meter 19550 4 78200

12 meter 3050 50 152500

13 meter 19000 10 190000

2131135
Total

Excavation

PVC pipes of 6" diameter

Valves of 8" diameter

Valves of 4" diameter

Cast iron pieces

Repavement

Aquaduct of thickness 6"

piece

piece

Information Center fees

PVC pipes of 4" diameter

Valves of 6" diameter

Reinforced concrete man hole 120*120*120

22

4

Reinforced concrete man hole 150*150*150 7000

5000

154000

20000

PVC pipes of 8" diameter

Constructing water pipe lines in Abu Hamad City of different lengths and for a 
length of 1 km inside monitoring rooms

RemarksNO.
Total PriceUnit price

QuantityITEM Unit

SHAPWASCO
Abu Hamad Branch

L.E. P.T. L.E. P.T.

1 meter 7500 200 1500000

2 meter 36000 100 3600000

3 piece 6 1000 6000

4 piece 42 800 33600

5 piece 28 500 14000

6

7

8 ton 20.25 7000 141750

9 meter 120 500 60000

10 meter 55 350 19250

11 meter 43500 2 25 97875

12 meter 5040 50 252000

13 meter 17300 10 173000

6335475

PVC pipes of 8" diameter

Networks in Abu Hamad Markaz of length 17 km and diameters 150 and 200 mm

RemarksNO.
Total PriceUnit price

QuantityITEM

Total

Excavation

1

69

Reinforced concrete man hole 200*200

Aquaduct pipes of diameter 6"

Information Center fees

Unit

10000

7000

10000

483000

PVC pipes of 6" diameter

Valves of 8" diameter

Valves of 4" diameter

Cast iron pieces

Valves of 6" diameter

Repavement

Aquaduct pipes of diameter 8"

piece

pieceReinforced concrete man hole 150*150

SHAPWASCO
Abu Hamad Branch

L.E. P.T. L.E. P.T.

1 meter 3550 700 2485000

2 meter 5000 500 2500000

3 piece 2 3000 6000

4 piece 3 1000 3000

5 piece 12 800 9600

6 piece 6 500 3000

7

8

9 ton 6 7000 42000

10 meter 5000 2 50 12500

11 meter 5000 50 250000

3179100

Cast iron pieces

Valves of 8" diameter

PVC pipes of 16" diameter

Valves of 4" diameter

Valves of 16" diameter

Valves of 6" diameter

Information Center fees

PVC pipes of 4" diameter

Total

2

14

Reinforced concrete man hole 200*200

Repavement

piece

pieceReinforced concrete man hole 150*150

10000

7000

20000

98000

Abu Hamad/Bilbeis  water pipe line of length 3.55 km and diameter 400mm

RemarksNO.
Total PriceUnit price

QuantityITEM Unit

SHAPWASCO
Abu Hamad Branch

L.E. P.T. L.E. P.T.

1 meter 10000 300 3000000

3 piece 6 2000 12000

piece 4 800 3200

4 piece 12 500 6000

5 piece 10000 2 25 22500

7

8 ton 10 7000 70000

9 meter 25 2000 50000

11 meter 6 1000 6000

13 meter 7500 10 75000

3223700
Total

Excavation

Unit

7000

Valves of 12" diameter

Valves of 4" diameter

Valves of 6" diameter

Valves of 8" diameter

6

Aquaduct pipes of diameter 2"

pieceReinforced concrete man hole 150*150

Cast iron pieces

42000

Information Center fees

PVC pipes of 12" diameter

The feeding pipe line for Kafr Al Azazi and Al Esadia of length 10 km and diameter 
300mm

RemarksNO.
Total PriceUnit price

QuantityITEM

3.10-37
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Attachment-3 

Operation & Maintenance Plan 

Contents (for reference - August 2008) 

for Abbasa WTP  

 
Preface 
 
1 – Description of the Facility 

 Overview 
 Regulations 
 O&M Targets of the Facility 
 Equipment List 

 
2 – Start-up and Normal Operating Procedures, 

Records and Reporting, and Quality Control 
 
3 – Emergency Plan 
 
4 – Planned Maintenance Program 

 Long term (Five-year) Plan 
 Annual Maintenance Plan 
 Equipment Data Base 

 Basic Equipment List (available: see attached table-1)  
 Individual Equipment List with a numbering system 
 Equipment Record Cards 

 
5 – Staffing and Training  

 Organization Chart and Staff Allocation 
 Task Classification 
 Job Descriptions 

 Training 
 SOP training  
 PC training 

 

Note: SOP documents including Water Quality Control Program prepared 

in the Project will be referred to Chapters 2, 3 and 4. 

 

 

 

 

Attachment-3 

Explanation of the Table of Contents 
 
Preface (Concept of O&M Plan from SOP overview) 

O&M plan is developed to provide a material that can be easily referred to as guidance 

in the operating of the water system. 

      The O&M plan will also provide ready reference for following; 

- All equipment data which is necessary for performing normal 

maintenance 

- Ordering replacement parts and supplies 

- Organized system for keeping records of O&M of the system 

- Water sampling, analysis and testing which required for compliance with 

regulations 

- Monitoring of the treatment process for compliance with accepted 

waterworks procedures. 

- Information regarding start-up and normal operating procedures and 

emergency operating procedures 

O&M plan will become a training manual to provide personnel with handy 

source reference while they learn to operate the facilities. 

The experienced operator will usually refer to the O&M plan for confirmation 

of normal operation and maintenance procedures and as a reference guide for 

unusual operating conditions. The entry level operator should frequently refer 

to the O&M plan for guidance and instruction. 

Equipment List and Equipment Record Cards 

Individual components of equipment are numbered according to the facility 

they are associated with and their position in the process flow. The number 

becomes the equipment's identifier whenever maintenance is involved. 

Each component of equipment is registered on a record card containing every 

feature about the unit. Where possible, this information is to be taken from the 

manufacturer's nameplate attached to the component. Manufacturer's name, 

address, phone number, contact person, purchase order number, and/or contract 

number should be included. Additionally, equipment related to the unit, such as 

the drive motor and gear reducer, is added to the card. 

Attachment-3 

Task Classification  

Task Classification (Task classifications identify responsibilities and are broken 

down into the following general categories). 

1. Supervisory/ Management: Supervisors and managers provide the leadership 

and guidance for the overall operation of a facility. In general, managers 

plan the operation and supervisors put the plan into effect. 

2. Clerical: Clerks manage the data and record keeping of a facility. 

3. Laboratory: The laboratory staff performs analyses of water quality for 

various parameters from which decisions regarding plant operation are 

based. 

4. Operations: The operations staff provide the technical skills required to 

operate the equipment and processes of a facility. 

5. Maintenance: The maintenance personnel provide the skills required to keep 

the plant equipment in good operating order, and maintain a data base on 

equipment costs and repairs. 

6. Buildings/Grounds: The buildings and grounds personnel keep the buildings 

and grounds in good repair 
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3. Abbasa Maintenance Card 
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Equipment maintenance Card
No. MC-AB-TMP 1

Plant Name

Name of facilty

Name of Part Pump Name of Part Motor Name of Part Pressure gauge

　　　　　　　　　　Specification 　　　　　　　　　　Specification 　　　　　　　　　　Specification

Type Double suction Type Induction motor Type Positive pressure

Capacity (l/sec) Caoacity (kw) Range (bar)

Head (m) Power source 3φ 380V 50Hz Connection

                  Material Load current (A)

Casing Cast iron Starting Reactor

Impeller Steel 　　　　　　　　　　Bearing No.

Shaft Steel Bearing-3

　　　　　　　　　　Bearing No. Bearing-4

Bearing-1 　　　　　　　　Production data

Bearing-2 Year of product

　　　　　　　　Production data Manufacturer

Year of product

Manufacturer

Date Maintenance history

Note
Date

No.1 Backwash pump

Abbassa Water Treatment Plant　（New）

Equipment maintenance Card
No. MC-AB-TMP 1

Plant Name

Name of facilty

Name of Part Pump Name of Part Motor Name of Part Pressure gauge

　　　　　　　　　　Specification 　　　　　　　　　　Specification 　　　　　　　　　　Specification

Type Double suction Type Induction motor Type Positive pressure

Capacity (l/sec) Caoacity (kw) Range (bar)

Head (m) Power source 3φ 380V 50Hz Connection

                  Material Load current (A)

Casing Cast iron Starting Reactor

Impeller Steel 　　　　　　　　　　Bearing No.

Shaft Steel Bearing-3

　　　　　　　　　　Bearing No. Bearing-4

Bearing-1 　　　　　　　　Production data

Bearing-2 Year of product

　　　　　　　　Production data Manufacturer

Year of product

Manufacturer

Date Maintenance history

Note
Date

No.1 Backwash pump

Abbassa Water Treatment Plant　（New）

Equipment maintenance Card
No.

Plant Name

Name of facilty

         Common condition of the filters
Name of Part Filter Sand Name of Part Filter basin          Formation of Filter Operation

　　　　　　Sand Layer (as design) Number of filter Filtering run time (hrs)

Sand size 　　　　　　　　　　Specification           Filtere washing regime

Gravel-1 size Type Double banks Tota wash time (min)

Gravel-2 size 　　　　　　　　　　Dimension Air acouring (min)

Gravel-3 size Long side (m) Combined wash (min)

Depth of sand Short side (m) Backwash (min)

Depth of gravel-1 Filtering area (m2)          (Fow rate for filter wash)

Depth of gravel-2    Nominal flow rate for each filter Air acouring (m3/min)

Depth of gravel-3 (l/sec) Backwash (m3/min)

    Sand Layer (as measurement)  Nominal flitering rate for each filter

Sand size(mm) (m/day)

Depth of sand(mm)

Date Maintenance history

Note
Date

Backwash waterquantity 
  

 Backwash rate
    (m3/m2/min)

No.1 Filter

Abbassa Water Treatment Plant　（New）

Equipment maintenance Card
No.

Plant Name

Name of facilty

Name of Part Pump Name of Part Motor Name of Part Pressure gauge

　　　　　　　　　　Specification 　　　　　　　　　　Specification 　　　　　　　　　　Specification

Type Double suction Type Induction motor Type Positive pressure

Capacity (l/sec) Caoacity (kw) Range (bar)

Head (m) Power source 3φ 380V 50Hz Connection

                  Material Load current (A)

Casing Cast iron Starting Reactor

Impeller Steel 　　　　　　　　　　Bearing No.

Shaft Steel Bearing-3

　　　　　　　　　　Bearing No. Bearing-4

Bearing-1 　　　　　　　　Production data

Bearing-2 Year of product

　　　　　　　　Production data Manufacturer

Year of product

Manufacturer

Date Maintenance history

Note
Date

No.1 Raw water pump

Abbassa Water Treatment Plant　（Old）
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Equipment maintenance Card
No.

Plant Name

Name of facilty

Name of Part Pump Name of Part Motor Name of Part Pressure gauge

　　　　　　　　　　Specification 　　　　　　　　　　Specification 　　　　　　　　　　Specification

Type Double suction Type Induction motor Type Positive pressure

Capacity (l/sec) Caoacity (kw) Range (bar)

Head (m) Power source 3φ 380V 50Hz Connection

                  Material Load current (A)

Casing Cast iron Starting Reactor

Impeller Steel 　　　　　　　　　　Bearing No.

Shaft Steel Bearing-3

　　　　　　　　　　Bearing No. Bearing-4

Bearing-1 　　　　　　　　Production data

Bearing-2 Year of product

　　　　　　　　Production data Manufacturer

Year of product

Manufacturer

Date Maintenance history

Note
Date

No.1 Transmission pump

Abbassa Water Treatment Plant　（Old）

Equipment maintenance Card
No. MC-AB-TMP 1

Plant Name

Name of facilty

Name of Part Chlorinator Name of Part Injector

　　　　　　　　　　Specification 　　　　　　　　　　Specification

Type Supply water pres.

Capacity (kg/hr) (Bar)

Min. capacity               Connection pipe dize

Power supply 1φ,220V Gas nlet pipe(mm)

　　　　　　　　Production data inlet water (mm)

Year of product Outlet water(mm)

Manufacturer 　　　　　　　　Production data

Year of product

Manufacturer

Date Maintenance history

Note
Date

No.1 Pre-chlorinator

Abbassa Water Treatment Plant　（New）

Equipment maintenance Card
No.

Plant Name

Name of facilty

Name of Part Power reduction Name of Part Motor Name of Part Mixing Paddle

　　　　　　　　　　Specification 　　　　　　　　　　Specification 　　　　　　　　　　Specification

Type Type Induction motor Type Vertical

Rotation number Caoacity (kw)

Power source 3φ 380V 50Hz

Load current (A)                   Material

　　　　　　　　　　Bearing No. Starting Reactor Shaft

Bearing-1 　　　　　　　　　　Bearing No. Paddle

Bearing-2 Bearing-3 　　　　　　　　Production data

　　　　　　　　Production data Bearing-4 Year of product

Year of product 　　　　　　　　Production data Manufacturer

Manufacturer Year of product

Manufacturer

Date Maintenance history

Note
Date

No.1 Flush Mixer

Abbassa Water Treatment Plant　（New）

Equipment maintenance Card
No.

Plant Name

Name of facilty

Name of Part Power reduction Name of Part Motor Name of Part Mixing Paddle

　　　　　　　　　　Specification 　　　　　　　　　　Specification 　　　　　　　　　　Specification

Type Type Induction motor Type Vertical

Rotation number Caoacity (kw)

Power source 3φ 380V 50Hz

Load current (A)                   Material

　　　　Bearing & Oil seal No. Starting Reactor Shaft

Bearing-1 　　　　　　　　　　Bearing No. Paddle

Bearing-2 Bearing-3 　　　　　　　　Production data

Oil seal No. Bearing-4 Year of product

　　　　　　　　Production data 　　　　　　　　Production data Manufacturer

Year of product Year of product

Manufacturer Manufacturer

Date Maintenance history

Note
Date

No.1 Flocculator

Abbassa Water Treatment Plant　（New）
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4. Zagazig Equipment Maintenance Card 

Equipment maintenance Card
No.

Plant Name

Name of facilty

Name of Part Blower Name of Part Motor Name of Part Relief valve

　　　　　　　　　　Specification 　　　　　　　　　　Specification 　　　　　　　　　　Specification

Type Roots type Type Induction motor Type

Capacity (l/min) Caoacity (kw) Set pres.(Bar)

Head (mmAq) Power source 3φ 380V 50Hz

                  Material Load current (A)

Casing Cast iron Starting Reactor

Impeller Steel 　　　　　　　　　　Bearing No. Name of Part Suction filter

Shaft Steel Bearing-3 　　　　　　　　　　Specification

　　　　　　　　　　Bearing No. Bearing-4 Type

Bearing-1               Specification of lube Range (bar)

Bearing-2 Greasel name Year of product

              Specification of lube Grease quantity (kg) Year of installtion

Oil name Manufacturer Manufacturer

Oil quantity (litter) 　　　　　　　　Production data

Oil manufacturer Year of product

              Connection pipe size Year of installtion

Inlet (mm) Manufacturer

Outlet(mm)

　　　　　　　　Production data

Year of product

Year of installtion

Manufacturer

Date Maintenance history

Note
Date

No.1 Air scouring blower

Zagazig Water Treatment Plant　（New）

Equipment maintenance Card
No.

Plant Name

Name of facilty

         Common condition of the filters
Name of Part Filter Sand Name of Part Filter basin          Formation of Filter Operation

　　　　　　Sand Layer (as design) Number of filter Filtering run time (hrs)

Sand size 　　　　　　　　　　Specification           Filtere washing regime

Gravel-1 size Type Double banks Tota wash time (min)

Gravel-2 size 　　　　　　　　　　Dimension Air acouring (min)

Gravel-3 size Long side (m) Combined wash (min)

Depth of sand Short side (m) Backwash (min)

Depth of gravel-1 Filtering area (m2)          (Fow rate for filter wash)

Depth of gravel-2    Nominal flow rate for each filter Air acouring (m3/min)

Depth of gravel-3 (l/sec) Backwash (m3/min)

    Sand Layer (as measurement)  Nominal flitering rate for each filter

Sand size(mm) (m/day)

Depth of sand(mm)

Date Maintenance history

Note
Date

Backwash waterquantity 
  

 Backwash rate
    (m3/m2/min)

No.1 Filter

Zagazig Water Treatment Plant

Equipment maintenance Card
No.

Plant Name

Name of facilty

Name of Part Pump Name of Part Motor Name of Part Pressure gauge

　　　　　　　　　　Specification 　　　　　　　　　　Specification 　　　　　　　　　　Specification

Type Double suction Type Induction motor Type Positive pressure

Capacity (l/sec) Caoacity (kw) Range (bar)

Head (m) Power source 3φ 380V 50Hz Connection

                  Material Load current (A)

Casing Cast iron Starting Reactor

Impeller Steel 　　　　　　　　　　Bearing No.

Shaft Steel Bearing-3

　　　　　　　　　　Bearing No. Bearing-4

Bearing-1 　　　　　　　　Production data

Bearing-2 Year of product

　　　　　　　　Production data Manufacturer

Year of product

Manufacturer

Date Maintenance history

Note
Date

No.1 Raw water pump

Zagazig Water Treatment Plant　（Old）
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Equipment maintenance Card
No.

Plant Name

Name of facilty

Name of Part Pump Name of Part Motor Name of Part Pressure gauge

　　　　　　　　　　Specification 　　　　　　　　　　Specification 　　　　　　　　　　Specification

Type Double suction Type Induction motor Type Positive pressure

Capacity (l/sec) Caoacity (kw) Range (bar)

Head (m) Power source 3φ 380V 50Hz Connection

                  Material Load current (A)

Casing Cast iron Starting Reactor

Impeller Steel 　　　　　　　　　　Bearing No.

Shaft Steel Bearing-3

　　　　　　　　　　Bearing No. Bearing-4

Bearing-1 　　　　　　　　Production data

Bearing-2 Year of product

　　　　　　　　Production data Manufacturer

Year of product

Manufacturer

Date Maintenance history

Note
Date

No.1 Transmission pump

Abbassa Water Treatment Plant　（Old）

Equipment maintenance Card
No.

Plant Name

Name of facilty

Name of Part Alum agitator

　　　　　　　　　　Specification

Type Vertical,geared

Rotation No. (rpm)

                    Drive unit

Power supply 3φ,380V,50Hz

Motor output(kw)

              Specification of lube 

Oil name

Oil quantity (litter)

Oil manufacturer

                    Mixing shaft

Material

Diameter (mm)

Length(mm)

　　　　　　　　Production data

Year of product

Year of installation

Manufacturer

Date Maintenance history

Note
Date

No.1 Alum agitator

Zagazig Water Treatment Plant

Equipment maintenance Card
No. MC-AB-TMP 1

Plant Name

Name of facilty

Name of Part Alum dosing pump Name of Part Back pres. Valve Name of Part Pressure gauge

　　　　　　　　　　Specification 　　　　　　　　　　Specification 　　　　　　　　　　Specification

Type Metering pump Set pres.(Bar) Type Positive pressure

Capacity (l/h)               Connection pipe dize Range (bar)

Min. capacity(l/h) Inlet (mm) Connection

Max. pres.(Bar) Outlet(mm)

                    Drive unit 　　　　　　　　Production data

Power supply 3φ,380V,50Hz Year of product

Motor output(kw) Year of installation

              Specification of lube Manufacturer

Oil name

Oil quantity (litter)

Oil manufacturer

              Connection pipe size

Inlet (mm)

Outlet(mm)

　　　　　　　　Production data

Year of product

Year of installation

Manufacturer

Date Maintenance history

Note
Date

No.1 Alum dosing pump

Zagazig Water Treatment Plant

Equipment maintenance Card
No. MC-AB-TMP 1

Plant Name

Name of facilty

Name of Part Chlorinator Name of Part Injector

　　　　　　　　　　Specification 　　　　　　　　　　Specification

Type Supply water pres.

Capacity (kg/hr) (Bar)

Min. capacity               Connection pipe dize

Power supply 1φ,220V Gas nlet pipe(mm)

　　　　　　　　Production data inlet water (mm)

Year of product Outlet water(mm)

Manufacturer 　　　　　　　　Production data

Year of product

Manufacturer

Date Maintenance history

Note
Date

No.1 Pre-chlorinator

Zagazig Water Treatment Plant　（New）
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Equipment maintenance Card
No.

Plant Name

Name of facilty

Name of Part Power reduction Name of Part Motor Name of Part Mixing Paddle

　　　　　　　　　　Specification 　　　　　　　　　　Specification 　　　　　　　　　　Specification

Type Type Induction motor Type Vertical

Rotation number Caoacity (kw)

Power source 3φ 380V 50Hz

Load current (A)                   Material

　　　　　　　　　　Bearing No. Starting Reactor Shaft

Bearing-1 　　　　　　　　　　Bearing No. Paddle

Bearing-2 Bearing-3 　　　　　　　　Production data

　　　　　　　　Production data Bearing-4 Year of product

Year of product 　　　　　　　　Production data Manufacturer

Manufacturer Year of product

Manufacturer

Date Maintenance history

Note
Date

No.1 Flush Mixer

Zagazig Water Treatment Plant　（New）

Equipment maintenance Card
No.

Plant Name

Name of facilty

Name of Part Power reduction Name of Part Motor Name of Part Mixing Paddle

　　　　　　　　　　Specification 　　　　　　　　　　Specification 　　　　　　　　　　Specification

Type Type Induction motor Type Vertical

Rotation number Caoacity (kw)

Power source 3φ 380V 50Hz

Load current (A)                   Material

　　　　Bearing & Oil seal No. Starting Reactor Shaft

Bearing-1 　　　　　　　　　　Bearing No. Paddle

Bearing-2 Bearing-3 　　　　　　　　Production data

Oil seal No. Bearing-4 Year of product

　　　　　　　　Production data 　　　　　　　　Production data Manufacturer

Year of product Year of product

Manufacturer Manufacturer

Date Maintenance history

Note
Date

No.1 Flocculator

Zagazig Water Treatment Plant

 

 

 

 

 

 

5. Inspection List for Main Facilities 
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 c
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 p
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V
is

ua
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va
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on
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as
e 

th
at

 d
am

ag
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is
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, d
am

ag
ed
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ar
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 c
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 b
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3.
M

ix
in

g 
sh

af
t 

an
d 

pa
dd
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W
ea

r 
To

uc
hi

ng
 

B
y 

m
ea

su
re

m
en

t b
y 

to
ol

s 
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lid
e 

ga
ug

e)
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 c

as
e 

th
at

 a
br
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n 
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 m
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e 
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m

, s
ha
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 b
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dg
e 
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N
am

e 
of

 P
ar
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te

m
 

M
et

ho
d 

Ju
dg

m
en

t C
ri
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ri
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F
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qu

en
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dg
m

en
t 

L
oa

d 
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rr
en
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C
ur

re
nt

 m
ea

su
re

m
en

t 

B
y 

cu
rr

en
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et
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r 
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p 
m

et
er
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es

s 
th

an
 r

at
ed

 c
ur

re
nt
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al
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 c

as
e 

th
at
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ea
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re

d 
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en
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s 
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te

d 
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en
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r 
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or
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ve
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ig
at

io
n 
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ld
 b

e 
re
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ir

ed
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m
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cu
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at
io
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C
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m
al
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In
 c
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e 
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bn
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m
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ou
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en
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ve
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ra
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hi
ng
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n 
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y 
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at
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et
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st
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n 
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 c
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se
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ov
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 c
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e 

th
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m
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n 
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en
er
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tin
g 
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 b
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gh
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ne
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 d
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pe
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tu
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y 
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r 
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m

pe
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 o
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ou
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e 
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 c
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 b
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n 
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 b
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 d

ay
 

 C
he

ck
 b

y 

th
er

m
om

et
er

 

ev
er

y 
1 

m
on

th
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 c
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at
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il 
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e 
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t g
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ol
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g 
pa

rt
s 
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 c
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e 

th
at
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su
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ie
nt
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l o
f 
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l, 
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l s

ho
ul
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su
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n 
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il

 c
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lo
r 
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d 
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ed

 h
ou
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 m
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r 
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m
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 b
e 
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 c
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 r
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ng
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D
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 c
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e 
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is
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, d
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ed
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t s
ho

ul
d 

be
 

re
pl

ac
ed

. 

In
ve

st
ig

at
io

n 
of

 c
au

se
 o

f 
ab

ov
e 
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 c
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 b
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 c
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 b
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am
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ar
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 c
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r 
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he
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w
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m
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C
he
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m
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f 
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lv

e 
sh
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t 
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w
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 c
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ti
ng

 o
f 
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lv
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 b
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m
it

 s
w
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 c
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e 
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f 
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e 
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m

it
 s

w
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h 
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s 
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d,
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n 
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m
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f 
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m
it 
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r 
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dg
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t b
y 
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g 
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 c
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e 
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ak
ag
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 b
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at
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s 
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e 
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nt
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f 
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ho
ul
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n 
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 c
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h 
co
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r 
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d 
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 h
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l h
av
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e 
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 m
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ac

tu
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r 
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m
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ge
 p

re
ss

ur
e 

V
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f 
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au
ge
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ea
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. 

In
 c

as
e 

th
at

 r
ea

di
ng

 p
re
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ur

e 
is

 n
ot

 s
uf

fi
ci

en
t, 

ch
ec

k 

th
e 

le
ak

ag
e 

of
 a

ir
 f

ro
m

 p
ip

in
g 

or
 r

el
ie

f 
va

lv
e 

an
d 

cl
ea

nn
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s 
of
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uc

tio
n 

ai
r 

fi
lte
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, l

ea
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ge
 a

nd
 d

ir
tin
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s 
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 f

ilt
er

 a
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 n
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 f
ou

nd
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ch
ec

k 
th

e 
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in
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ow
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 c
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 c
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e 
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 c
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C
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t 
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, c
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l c
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e 
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d 
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 c
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, c
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en
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ch
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 c
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g 
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h 
sh

af
t 
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 d
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il 
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 c
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il 
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il 
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 c
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il 
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r 
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ra
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r 
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n 

V
is

ua
l o

bs
er

va
ti

on
 

 
E

ve
ry

 d
ay
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ou
nd
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 a
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ve
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uc
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ng
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r 

vi
su

al
 

ob
se

rv
at

io
n 

or
 b

y 

vi
br

at
io

n 
m

et
er

 

 

A
bn

or
m

al
 v

ib
ra

ti
on

  

In
ve

st
ig

at
io

n 
of

 c
au

se
 o

f 
ab

ov
e.

 

In
 c

as
e 

th
at

 a
bn

or
m

al
 v

ib
ra

tio
n 

is
 g

en
er

at
ed

, b
ol

tin
g 

pa
rt

s 
sh

ou
ld

 b
e 

ti
gh

te
ne

d.
 

E
ve

ry
 d

ay
 

1 
ye

ar
 

 

Te
m

pe
ra

tu
re

 

   

B
y 

to
uc

hi
ng

 o
r 

th
er

m
om

et
er

  

  

Te
m

pe
ra

tu
re

 o
f 

ou
ts

id
e 

su
rf

ac
e 

an
d 

be
ar

in
gs

 is
 le

ss
 

th
an

 a
m

bi
en

t t
em

pe
ra

tu
re

 +
40

 d
eg

re
e 

In
 c

as
e 

of
 4

0 
or

 m
or

e,
 a

n 
ov

er
lo

ad
 m

ay
 b

e 
th

e 

ca
us

es
. I

nv
es

tig
at

io
n 

sh
ou

ld
 b

e 
re

qu
ir

ed
 

E
ve

ry
 d

ay
 

1 
m

on
th

 

 

L
ub

ri
ca

nt
 

 
 

 
 

  
qu

an
ti

ty
 

  
bl

ac
ki

sh
 c

ol
or

 

  
le

ak
ag

e 

V
is

ua
l o

bs
er

va
ti

on
 a

nd
 

op
er

at
io

n 
re

co
rd

 

   

C
he

ck
 o

il 
ga

ug
e 

si
gh

t g
la

ss
 

C
he

ck
 b

ol
tin

g 
pa

rt
s 

In
 c

as
e 

th
at

 in
su

ff
ic

ie
nt

 le
ve

l o
f 

oi
l, 

oi
l s

ho
ul

d 
be

 

su
pp

lie
d.

 I
n 

ca
se

 th
at

 o
il

 c
ol

or
 is

 b
la

ck
is

h 
co

lo
r 

an
d 

us
ed

 h
ou

rs
 o

f 
oi

l h
av

e 
be

en
 m

or
e 

th
an

 m
an

uf
ac

tu
re

r 

re
co

m
m

en
da

ti
on

 ti
m

e,
 o

il 
sh

ou
ld

 b
e 

ch
an

ge
d.

 

1 
m

on
th

 
 

B
ac

kw
as

h 
pu

m
p 

R
us

t 

  

V
is

ua
l o

bs
er

va
ti

on
 

  

R
us

t a
pp

ea
ra

nc
e 

In
 c

as
e 

th
at

 r
us

t i
s 

ge
ne

ra
te

d,
 r

ep
ai

nt
in

g 
sh

ou
ld

 b
e 

re
qu

ir
ed

  

6 
m

on
th

s 
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A

li
gn

m
en

t o
f 

th
e 

pu
m

p 
an

d 
m

ot
or

 

M
ea

su
re

m
en

t b
y 

di
al

 

ga
ug

e 

 
6 

m
on

th
s 

 

W
ea

r 
of

 r
ot

at
in

g 

el
em

en
ts

 

V
is

ua
l o

bs
er

va
ti

on
 a

nd
 

m
ea

su
re

m
en

t b
y 

sl
id

e 

ga
ug

e 

A
cc

or
di

ng
 to

 in
st

ru
ct

io
n 

m
an

ua
l b

y 
m

an
uf

ac
tu

re
r 

1 
ye

ar
 

 

W
ea

r 
ri

ng
 

cl
ea

ra
nc

es
 

M
ea

su
re

m
en

t b
y 

sl
id

e 

ga
ug

e 

 

A
cc

or
di

ng
 to

 in
st

ru
ct

io
n 

m
an

ua
l b

y 
m

an
uf

ac
tu

re
r 

1 
ye

ar
 

 

L
oo

se
ni

ng
 o

f 

bo
lt

in
g 

pa
rt

s 

 

To
uc

hi
ng

 a
nd

 b
y 

to
ol

s 

 

C
he

ck
 b

ol
tin

g 
pa

rt
s 

In
 c

as
e 

th
at

 lo
os

en
in

g 
is

 g
en

er
at

ed
, b

ol
tin

g 
pa

rt
s 

sh
ou

ld
 b

e 
ti

gh
te

ne
d.

 

6 
m

on
th

 
 

L
ea

ka
ge

 f
ro

m
 g

la
nd

 

pa
ck

in
g 

V
is

ua
l o

bs
er

va
ti

on
 

 
E

ve
ry

 d
ay

 
 

 

L
ea

ka
ge

 o
f 

w
at

er
 

V
is

ua
l o

bs
er

va
ti

on
 

 
E

ve
ry

 d
ay

 
 

L
oo

se
ni

ng
 o

f 

bo
lt

in
g 

pa
rt

s 

 

To
uc

hi
ng

 a
nd

 b
y 

to
ol

s 

 

C
he

ck
 b

ol
tin

g 
pa

rt
s 

In
 c

as
e 

th
at

 lo
os

en
in

g 
is

 g
en

er
at

ed
, b

ol
tin

g 
pa

rt
s 

sh
ou

ld
 b

e 
ti

gh
te

ne
d.

 

6 
m

on
th

 
 

2.
Pi

pi
ng

 

R
us

t o
f 

bo
lt

s 
an

d 

nu
ts

 

V
is

ua
l o

bs
er

va
ti

on
 

 

C
he

ck
 r

us
t a

pp
ea

ra
nc

e 

In
 c

as
e 

th
at

 r
us

t i
s 

ge
ne

ra
te

d,
 b

ol
ti

ng
 p

ar
ts

 s
ho

ul
d 

be
 

re
pa

in
tin

g 
or

 r
ep

la
ci

ng
 

6 
m

on
th
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U
ni

fo
rm

 a
ir

 

bu
bb

li
ng

 a
nd

 

un
if

or
m

 

ba
ck

w
as

hi
ng

 

V
is

ua
l o

bs
er

va
ti

on
 o

f 

fi
lte

r 
w

as
hi

ng
 c

on
di

tio
n 

C
he

ck
 u

ni
fo

rm
 a

ir
 b

ub
bl

in
g 

du
ri

ng
 a

ir
 s

co
ur

in
g 

an
d 

un
if

or
m

 b
ac

kw
as

hi
ng

 d
ur

in
g 

ba
ck

w
as

hi
ng

 

In
 c

as
e 

of
 th

at
 u

ne
ve

n 
bu

bb
li

ng
 o

r 
ba

ck
w

as
hi

ng
 is

 

ob
se

rv
ed

, c
he

ck
 o

f 
un

de
r 

dr
ai

n 
sh

ou
ld

 b
e 

re
qu

ir
ed

. 

6 
m

on
th

s 
 

4.
U

nd
er

 d
ra

in
 

D
am

ag
e 

V
is

ua
l o

bs
er

va
ti

on
 

C
he

ck
 d

am
ag

e,
 b

re
ak

ag
e,

 u
ne

ve
n 

ar
ra

ng
em

en
t o

f 

pa
rt

s,
 a

nd
 c

lo
gg

in
g 

of
 h

ol
es

 a
t t

he
 ti

m
e 

of
 in

sp
ec

ti
on

 

ac
tiv

it
y 

of
 u

nd
er

 d
ra

in
. 

5 
ye

ar
s 

 

5.
Fi

lte
r 

ba
si

n 
C

le
an

 c
on

di
tio

n 

in
si

de
 w

al
l &

 w
at

er
 

su
rf

ac
e 

V
is

ua
l o

bs
er

va
ti

on
 

C
he

ck
 c

le
an

ne
ss

 in
si

de
 w

al
l a

nd
 w

at
er

 s
ur

fa
ce

 

In
 c

as
e 

th
at

 g
ar

ba
ge

 is
 o

bs
er

ve
d 

in
 f

ilt
er

 b
as

in
, i

r 

sh
ou

ld
 b

e 
re

m
ov

ed
. I

n 
ca

se
 th

at
 th

e 
ad

he
re

d 
ob

je
ct

 

su
ch

 a
s 

al
ga

e 
is

 o
bs

er
ve

d 
on

 w
al

l i
ns

id
e,

 it
 s

ho
ul

d 
be

 

re
m

ov
ed

 a
nd

 w
al

l i
ns

id
e 

sh
ou

ld
 b

e 
cl

ea
ne

d.
 

3 
m

on
th

s 
 

6.
D

ra
in

ag
e 

tr
ou

gh
 

 

D
am

ag
e 

&
 u

ni
fo

rm
 

dr
ai

n 
ou

t 

V
is

ua
l o

bs
er

va
ti

on
 

C
he

ck
 th

e 
da

m
ag

e,
 b

re
ak

ag
e 

an
d 

un
if

or
m

 d
ra

in
 o

ut
 

fr
om

 d
ra

in
 tr

ou
gh

. 

In
 c

as
e 

th
at

 d
am

ag
e 

or
 b

re
ak

ag
e 

is
 f

ou
nd

, r
ep

ai
r 

sh
ou

ld
 b

e 
re

qu
ir

ed
. I

n 
ca

se
 th

at
 u

ne
ve

n 
dr

ai
n 

ou
t 

fr
om

 d
ra

in
 tr

ou
gh

 is
 f

ou
nd

, l
ev

el
 a

dj
us

tm
en

t o
f 

dr
ai

n 

tr
ou

gh
 s

ho
ul

d 
be

 r
eq

ui
re

d.
 

E
ve

ry
 d

ay
 

 

3.
Fi

lte
r 

m
ed

ia
 

  

T
he

 d
am

ag
e 

of
 f

ilt
er

 

m
ed

ia
 

 

V
is

ua
l o

bs
er

va
ti

on
 

 

In
 c

as
e 

th
at

 d
am

ag
e,

 m
ud

 b
al

ls
 o

r 
di

rt
in

es
s 

is
 f

ou
nd

, 

da
m

ag
ed

 p
ar

t s
ho

ul
d 

be
 r

ep
la

ce
d 

an
d 

re
co

ve
re

d 
th

e 

sa
nd

 b
y 

co
m

pu
ls

or
y 

w
as

hi
ng

. 

In
ve

st
ig

at
io

n 
of

 c
au

se
 o

f 
ab

ov
e 

3 
m

on
th
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1 

D
ep

th
 o

f 
sa

nd
 la

ye
r 

M
ea

su
re

m
en

t b
y 

m
ea

su
ri

ng
 r

od
 

In
 c

as
e 

th
at

 la
ck

 o
f 

de
pt

h 
of

 s
an

d 
la

ye
r 

is
 f

ou
nd

, t
he

 

sa
nd

 o
f 

an
 in

su
ff

ic
ie

nt
 s

ho
ul

d 
be

 s
up

pl
ie

d.
 

In
 c

as
e 

th
at

 u
ne

ve
n 

de
pt

h 
of

 s
an

d 
la

ye
r 

be
tw

ee
n 

le
ft

 

an
d 

ri
gh

t b
an

k,
 d

ep
th

 o
f 

sa
nd

 la
ye

r 
sh

ou
ld

 b
e 

ad
ju

st
ed

 to
 b

e 
ev

en
 d

ep
th

. 
 

In
ve

st
ig

at
io

n 
of

 c
au

se
 o

f 
ab

ov
e 

1 
m

on
th

 
 

           

F
la

tn
es

s 
of

 s
ur

fa
ce

 

of
 s

an
d 

la
ye

r 

V
is

ua
l o

bs
er

va
ti

on
 

 

In
 c

as
e 

th
at

 u
ne

ve
nn

es
s 

of
 s

ur
fa

ce
 o

f 
sa

nd
 la

ye
r 

is
 

fo
un

d,
 u

ne
ve

nn
es

s 
co

nd
it

io
n 

sh
ou

ld
 b

e 
co

rr
ec

te
d 

to
 

ev
en

. I
nv

es
ti

ga
ti

on
 o

f 
ca

us
e 

of
 a

bo
ve

 

1 
m

on
th
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(4
) 

 A
lu

m
in

um
 S

ul
fa

te
 s

to
ra

ge
 ta

nk
 &

 A
lu

m
in

um
 S

ul
fa

te
 d

os
in

g 
pu

m
p 

N
am

e 
of

 P
ar

t 
In

sp
ec

ti
on

 it
em

 
M

et
ho

d 
Ju

dg
m

en
t C

ri
te

ri
a 

F
re

qu
en

cy
 

Ju
dg

m
en

t 

L
ea

ka
ge

 
V

is
ua

l o
bs

er
va

ti
on

  
C

he
ck

 o
ut

si
de

 o
f 

ta
nk

 a
nd

 p
ip

e 
co

nn
ec

ti
on

 p
ar

t. 

In
 c

as
e 

of
 th

at
 le

ak
ag

e 
is

 o
bs

er
ve

d,
 r

ep
ai

ri
ng

 o
r 

re
-t

ig
ht

en
in

g 
of

 b
ol

ts
 a

nd
 n

ut
s 

of
 p

ip
e 

co
nn

ec
ti

on
 

pa
rt

 s
ho

ul
d 

be
 r

eq
ui

re
d.

 

6 
m

on
th

s 
 

1.
 A

lu
m

 s
to

ra
ge

 ta
nk

 

1-
1.

 O
ut

si
de

 c
on

di
ti

on
 

    

D
am

ag
e 

&
 r

us
t 

V
is

ua
l o

bs
er

va
ti

on
 

C
he

ck
 d

am
ag

e,
 b

re
ak

ag
e,

 a
nd

 r
us

t. 

In
 c

as
e 

th
at

 d
am

ag
e 

or
 b

re
ak

ag
e 

is
 f

ou
nd

, i
t s

ho
ul

d 
be

 

re
pa

ir
ed

. I
n 

ca
se

 th
at

 r
us

t i
s 

fo
un

d,
 it

 s
ho

ul
d 

be
 

re
co

ve
re

d 
by

 r
e-

pa
in

tin
g.

 

1 
m

on
th

s 
 

1-
2.

In
si

de
 c

on
di

ti
on

 
D

am
ag

e 
&

 r
us

t 
V

is
ua

l o
bs

er
va

ti
on

 
C

he
ck

 d
am

ag
e,

 b
re

ak
ag

e,
 a

nd
 r

us
t. 

In
 c

as
e 

th
at

 d
am

ag
e 

or
 b

re
ak

ag
e 

is
 f

ou
nd

, i
t s

ho
ul

d 
be

 

re
pa

ir
ed

. I
n 

ca
se

 th
at

 r
us

t i
s 

fo
un

d,
 it

 s
ho

ul
d 

be
 

re
co

ve
re

d 
by

 r
e-

pa
in

tin
g.

 

3 
m

on
th

s 
 

 
P

re
ci

pi
ta

te
 o

n 
th

e 

bo
tt

om
 

V
is

ua
l o

bs
er

va
ti

on
 

C
he

ck
 th

e 
co

nd
iti

on
 o

f 
ta

nk
 b

ot
to

m
 o

r 
ad

he
ri

ng
 o

n 

th
e 

w
al

l i
ns

id
e.

 

In
 c

as
e 

th
at

 p
re

ci
pi

ta
te

 is
 f

ou
nd

, i
t s

ho
ul

d 
be

 r
em

ov
ed

 

an
d 

cl
ea

ne
d 

up
. 

1 
m

on
th

 
 

D
am

ag
e 

&
 r

us
t 

V
is

ua
l o

bs
er

va
ti

on
 

C
he

ck
 d

am
ag

e,
 b

re
ak

ag
e,

 a
nd

 r
us

t. 

In
 c

as
e 

th
at

 d
am

ag
e 

or
 b

re
ak

ag
e 

is
 f

ou
nd

, i
t s

ho
ul

d 
be

 

re
pa

ir
ed

. I
n 

ca
se

 th
at

 r
us

t i
s 

fo
un

d,
 it

 s
ho

ul
d 

be
 

re
co

ve
re

d 
by

 r
e-

pa
in

tin
g.

 

6 
m

on
th

s 
 

1-
3.

L
ev

el
 m

et
er

 

 

A
cc

ur
at

e 
in

di
ca

tio
n 

&
 c

al
ib

ra
tio

n 

C
on

fi
rm

 d
if

fe
re

nc
e 

be
tw

ee
n 

ac
tu

al
 

in
di

ca
ti

on
 a

nd
 le

ve
l 

m
et

er
 in

di
ca

tio
n 

C
he

ck
 th

e 
di

ff
er

en
ce

 b
et

w
ee

n 
bo

th
 r

ea
di

ng
s 

at
 

ar
bi

tr
ar

y 
po

in
t. 

In
 c

as
e 

th
at

 d
if

fe
re

nc
e 

is
 1

 c
m

 o
r 

m
or

e,
 c

al
ib

ra
ti

on
 

sh
ou

ld
 b

e 
re

qu
ir

ed
. 

6 
m

on
th

s 
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A
cc

ur
at

e 
di

sc
ha

rg
e 

qu
an

tit
y 

of
 d

os
in

g 

pu
m

p 

M
ea

su
ri

ng
 o

f 
 

di
sc

ha
rg

e 
qu

an
ti

ty
 

C
he

ck
 th

e 
de

liv
er

ed
 q

ua
nt

ity
 f

ro
m

 d
os

in
g 

pu
m

p 
by

 

m
ea

su
ri

ng
 o

f 
th

e 
dr

op
 d

eg
re

e 
of

 a
 li

qu
id

 le
ve

l i
n 

so
lu

ti
on

 ta
nk

. 

6 
m

on
th

s 
 

A
lu

m
 d

os
in

g 
de

vi
se

 

 

A
cc

ur
at

e 
de

li
ve

re
d 

qu
an

tit
y 

fr
om

 

do
si

ng
 p

ip
e 

M
ea

su
ri

ng
 o

f 
 

de
li

ve
re

d 
qu

an
ti

ty
 

C
he

ck
 th

e 
ac

tu
al

 d
el

iv
er

ed
 q

ua
nt

it
y 

fr
om

 d
os

in
g 

pi
pe

 

us
ed

 b
y 

m
ea

su
ri

ng
 c

yl
in

de
r 

an
d 

st
op

w
at

ch
. 

6 
m

on
th

s 
 

A
bn

or
m

al
 n

oi
se

 
H

ea
ri

ng
 

 
E

ve
ry

 d
ay

 
 

D
is

ch
ar

ge
 p

re
ss

ur
e 

Pr
es

su
re

 g
au

ge
 

C
he

ck
 th

e 
di

sc
ha

rg
e 

pr
es

su
re

 a
t s

et
 p

re
ss

ur
e 

of
 b

ac
k 

pr
es

su
re

 v
al

ve
. 

E
ve

ry
 d

ay
 

 

L
ea

ka
ge

 o
f 

al
um

 
V

is
ua

l o
bs

er
va

ti
on

 
 

E
ve

ry
 d

ay
 

 

L
ub

ri
ca

nt
 

 
 

 
 

  
qu

an
ti

ty
 

  
bl

ac
ki

sh
 c

ol
or

 

  
le

ak
ag

e 

V
is

ua
l o

bs
er

va
ti

on
 a

nd
 

op
er

at
io

n 
re

co
rd

 

   

C
he

ck
 o

il 
ga

ug
e 

si
gh

t g
la

ss
 

C
he

ck
 b

ol
tin

g 
pa

rt
s 

In
 c

as
e 

th
at

 in
su

ff
ic

ie
nt

 le
ve

l o
f 

oi
l, 

oi
l s

ho
ul

d 
be

 

su
pp

lie
d.

 I
n 

ca
se

 th
at

 o
il

 c
ol

or
 is
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ug

h 
co

nt
in

uo
us

 e
ffo

rt
 a

nd
 te

ch
ni

ca
l d

ev
el

op
m

en
t 

 
G

et
 c

os
tu

m
er

’s
 s

at
is

fa
ct

io
n,

 e
tc

. 

  (
2

) 
T

he
 O

bj
e

ct
iv

e
s 

of
 th

e 
P

ro
gr

am
m

e
 

 In
 th

is
 s

ec
ti

on
, t

he
 r

ea
so

n 
fo

r 
fo

rm
ul

at
io

n 
of

 th
e 

P
ro

gr
am

m
e 

w
ill

 b
e 

de
sc

ri
be

d.
  

 e.
g.

 T
he

 a
im

 o
f 

th
e 

W
at

er
 Q

ua
li

ty
 C

on
tr

ol
 P

ro
gr

am
m

e 
is

 t
o 

de
fi

ne
 t

he
 f

ol
lo

w
in

g 

co
nt

en
ts

; 

 
E

st
ab

lis
hi

ng
 s

ys
te

m
at

ic
 w

at
er

 q
ua

li
ty

 c
on

tr
ol

 s
ys

te
m

 

 
To

 e
st

ab
lis

h 
SH

AP
W

AS
CO

’s 
ba

si
c 

po
lic

y 
fo

r 
an

al
ys

is
 a

nd
 w

at
er

 q
ua

lit
y 

co
nt

ro
l 

 
To

 cl
ar

ify
 th

e 
qu

al
ity

 co
nt

ro
l s

ys
te

m
 a

nd
 it

s r
el

ia
bi

lit
y 

to
 p

ub
lic

 

 
To

 p
re

pa
re

 fo
r e

m
er

ge
nc

y 
ca

se
 su

ch
 a

s w
at

er
 p

ol
lu

tio
n 

  (
3

) 
Ta

rg
e

t Y
e

ar
 

 It
 i

s 
un

de
rs

to
od

 t
ha

t, 
un

de
r 

th
e 

cu
rr

en
t 

si
tu

at
io

n,
 i

t 
is

 d
if

fi
cu

lt 
to

 a
ch

ie
ve

 t
he

 u
lti

m
at

e 

go
al

 (
to

 a
na

ly
se

 a
ll

 i
te

m
s 

an
d 

m
ee

t 
th

e 
st

an
da

rd
).

 T
he

re
fo

re
, 

it 
is

 y
ou

 s
ho

ul
d 

se
t 

th
e 

ta
rg

et
 y

ea
r 

to
 a

ch
ie

ve
 th

e 
go

al
 f

or
 th

e 
ab

ov
e 

m
en

ti
on

ed
 p

ol
ic

y.
 

 

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
S

H
A

P
W

A
S

C
O

 
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

 (
S

h
a
rq

u
iy

a
 P

o
ta

b
le

 W
a
te

r 
a
n

d
 S

a
n

it
a
ry

 C
o
m

p
a
n

y)
 

W
a
te

r 
Q

u
a
lit

y 
C

o
n
tr

o
l 
P

ro
g
ra

m
m

e
 

At
ta

ch
m

en
t-6

 

e.
g.

 O
ur

 ta
rg

et
 y

ea
r 

to
 a

ch
ie

ve
 o

ur
 g

oa
l, 

m
en

tio
ne

d 
in

 th
e 

se
ct

io
n 

(1
),

 is
 2

01
5.

  

 (4
) 

S
u

m
m

ar
y 

of
 th

e 
P

ro
gr

am
m

e
 

 It
 i

s 
th

e 
su

m
m

ar
y 

of
 t

hi
s 

pa
pe

r. 
T

he
re

fo
re

, 
w

ri
te

 t
hi

s 
se

ct
io

n 
af

te
r 

co
m

pl
et

io
n 

of
 a

ll 

it
em

s.
 

 2
. A

b
st

ra
ct

io
n 

of
 t

h
e 

A
b

b
as

a 
W

a
te

r 
T

re
a

tm
e

nt
 P

la
n

t 

 (
1

) 
L

o
ca

tio
n

 o
f t

h
e 

P
la

n
t 

 D
es

cr
ib

e 
th

e 
lo

ca
ti

on
 o

f 
th

e 
w

at
er

 t
re

at
m

en
t 

pl
an

t 
w

it
h 

a 
m

ap
 a

s 
w

el
l 

as
 t

he
 s

ou
rc

e 
of

 

w
at

er
. 

T
he

 m
ap

s 
sh

ou
ld

 b
e 

av
ai

la
bl

e 
fr

om
 t

he
 o

th
er

 m
em

be
r 

of
 t

he
 J

IC
A

 E
xp

er
t 

te
am

. 

A
sk

 th
em

 if
 y

ou
 n

ee
d.

 

 e.
g.

 
T

he
 

A
bb

as
a 

W
at

er
 

Tr
ea

tm
en

t 
P

la
nt

 
is

 
lo

ca
te

d 
ou

ts
id

e 
of

 
A

bu
 

H
am

ad
 

C
it

y 

(a
pp

ro
xi

m
at

el
y 

X
X

 k
m

) 
al

on
g 

th
e 

X
X

X
 C

an
al

. 
T

he
 l

oc
at

io
n 

of
 t

he
 p

la
nt

 i
s 

sh
ow

n 
in

 

F
ig

ur
e-

1.
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S

H
A

P
W

A
S

C
O

 
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

 (
S

h
a
rq

u
iy

a
 P

o
ta

b
le

 W
a
te

r 
a
n

d
 S

a
n

it
a
ry

 C
o
m

p
a
n

y)
 

W
a
te

r 
Q

u
a
lit

y 
C

o
n
tr

o
l 
P

ro
g
ra

m
m

e
 

At
ta

ch
m

en
t-7

 

  (
2

) 
Ta

rg
e

t 
N

um
be

r 
o

f W
at

e
r 

R
e

ce
iv

e
r 

 D
es

cr
ib

e 
ho

w
 m

an
y 

pe
op

le
 r

ec
ei

ve
 t

he
 w

at
er

 f
ro

m
 t

he
 p

la
nt

. A
dd

iti
on

al
ly

, i
t 

is
 b

et
te

r 
to

 

de
sc

ri
be

s 
ho

w
 m

an
y 

pe
op

le
 r

ec
ei

ve
 th

e 
w

at
er

 f
ro

m
 w

el
ls

 a
nd

 c
om

pa
ct

 u
ni

ts
. 

 e.
g.

 T
he

 t
ot

al
 n

um
be

r 
of

 t
he

 p
op

ul
at

io
n 

in
 A

bu
 H

am
ad

 M
ar

ka
z 

is
 1

42
,3

13
 i

n 
20

07
. T

he
 

dr
in

ki
ng

 w
at

er
 s

ou
rc

e 
in

 t
he

 M
ar

ka
z 

is
 c

la
ss

if
ie

d 
in

to
 (

i)
 p

ot
ab

le
 w

at
er

, 
(i

i)
 w

el
l 

w
at

er
 

an
d 

(i
ii

) c
om

pa
ct

 u
ni

t. 

T
he

 s
er

vi
ng

 p
op

ul
at

io
n 

by
 e

ac
h 

w
at

er
 s

ou
rc

e 
is

 s
ho

w
n 

in
 F

ig
ur

e-
2.

 T
he

 A
bb

as
a 

W
at

er
 

Tr
ea

tm
en

t 
P

la
nt

 s
er

ve
s 

ap
pr

ox
im

at
el

y 
75

%
 o

f 
th

e 
to

ta
l 

po
pu

la
tio

n 
of

 A
bu

 H
am

ad
 

M
ar

ka
z.

 

P
o
pu

la
ti
o
n

0

20
,0

00

40
,0

00

60
,0

00

80
,0

00

10
0,

00
0

12
0,

00
0

P
op

u
la

ti
o
n

10
5,

43
2

2
3,

5
31

1
0,

05
2

3,
29

8

P
o
ta

bl
e 

W
at

er
W

el
l 
W

at
er

C
o
m

pa
ct

 U
ni

t
U

n
kn

o
w

n

 

  (
3
)
 O
rg
a
ni
z
a
t
io
n
 
C
ha
rt
 

  
(a

) 
R

e
la

tio
ns

h
ip

 b
e

tw
e

e
n

 S
H

A
P

W
A

S
C

O
 a

n
d 

th
e

 A
bb

a
sa

 W
at

e
r 

T
re

a
tm

en
t 

P
la

n
t 

D
es

cr
ib

e 
th

at
 A

bb
as

a 
is

 o
ne

 o
f 

th
e 

m
ai

n 
pl

an
t 

of
 S

H
A

PW
A

S
C

O
 w

ith
 v

is
ib

ly
 e

as
y 

or
ga

ni
za

ti
on

 c
ha

rt
. 

 e.
g.

 T
he

 A
bb

as
a 

W
at

er
 T

re
at

m
en

t 
P

la
nt

 i
s 

on
e 

of
 t

he
 m

ai
n 

W
at

er
 T

re
at

m
en

t 
P

la
nt

 o
f 

SH
A

P
W

A
SC

O
. 

 

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
S

H
A

P
W

A
S

C
O

 
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

 (
S

h
a
rq

u
iy

a
 P

o
ta

b
le

 W
a
te

r 
a
n

d
 S

a
n

it
a
ry

 C
o
m

p
a
n

y)
 

W
a
te

r 
Q

u
a
lit

y 
C

o
n
tr

o
l 
P

ro
g
ra

m
m

e
 

At
ta

ch
m

en
t-8

 

 

   
(b

) 
O

rg
a

n
iz

a
tio

n 
C

h
a

rt
 o

f 
th

e 
A

b
b

a
sa

 W
at

er
 T

re
a

tm
e

nt
 P

la
n

t 

 D
es

cr
ib

e 
th

e 
or

ga
ni

za
ti

on
 i

n 
A

bb
as

a 
W

at
er

 t
re

at
m

en
t 

pl
an

t 
w

ith
 c

ha
rt

. 
T

hi
s 

gi
ve

s 
th

e 

id
ea

 o
f 

cl
as

si
fi

ca
ti

on
 o

f 
re

sp
on

si
bi

lit
y.

 

 e.
g.

 T
he

 o
rg

an
iz

at
io

n 
ch

ar
t o

f t
he

 A
bb

as
a 

W
at

er
 T

re
at

m
en

t P
la

nt
 is

 s
ho

w
n 

in
 F

ig
ur

e-
4.

 

 

  

Pl
an

t M
an

ag
er

 

O
pe

ra
tio

n 
M

an
ag

er
 

M
ai

nt
en

an
ce

 M
an

ag
er

 
A

dm
in

is
tr

at
io

n 
M

an
ag

er
 

La
bo

ra
to

ry
 

Pu
m

p 
R

oo
m

 

El
ec

tr
ic

ity
 R

oo
m

 

M
ec

ha
ni

ca
l R

oo
m

 
E

le
ct

ri
ci

ty
 R

oo
m

 

M
ec

ha
ni

ca
l R

oo
m

 

G
en

er
al

 A
ffa

ir
 

Ac
co

un
tin

g 

SH
AP

W
AS

C
O

 

Za
ga

zi
g 

W
TP

 

A
b

b
as

a 
W

T
P

 

H
ih

ya
 W

TP
 

Ib
ra

hi
m

ia
 W

TP
 

K
af

r S
aq

r W
TP

 

Fa
qu

s 
W

TP
 

H
us

ei
ni

a 
W

TP
 

Co
m

pa
ct

 U
ni

t 
G

ro
un

dw
at

er
 U

ni
t 

W
at

er
 T

re
at

m
en

t P
la

nt
 

no
te

: 
Th

es
e 

3 
pl

an
ts

 w
ill

 b
e 

ha
nd

ed
 f

ro
m

 
N

O
PW

A
SD

 o
n 

D
ec

, 2
00

7.
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S

H
A

P
W

A
S

C
O

 
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

 (
S

h
a
rq

u
iy

a
 P

o
ta

b
le

 W
a
te

r 
a
n

d
 S

a
n

it
a
ry

 C
o
m

p
a
n

y)
 

W
a
te

r 
Q

u
a
lit

y 
C

o
n
tr

o
l 
P

ro
g
ra

m
m

e
 

At
ta

ch
m

en
t-9

 

 (
4

) 
C

ap
a

ci
ty

 o
f 

th
e 

P
la

n
t 

 D
es

cr
ib

e 
th

e 
ca

pa
ci

ty
 o

f 
th

e 
pl

an
t. 

T
he

 o
pe

ra
to

rs
 s

ho
ul

d 
kn

ow
 th

e 
de

ta
il 

of
 it

. T
he

re
fo

re
, 

as
k 

th
e 

op
er

at
or

s 
in

 A
bb

as
a.

 

 e.
g.

 T
he

 s
um

m
ar

y 
of

 th
e 

P
la

nt
 is

 s
um

m
ar

is
ed

 T
ab

le
-1

. 

 A
re

a 
35

,4
66

m
2 

C
on

st
ru

ct
io

n 
19

52
 

R
eh

ab
ili

ta
ti

on
 

19
87

 

E
xt

en
si

on
 

 

C
ap

ac
ity

 
45

,0
00

 m
3/

da
y 

P
um

p 
X

X
X

 u
ni

t 

P
ur

if
ic

at
io

n 
 

R
ap

id
 S

an
d 

Fi
lt

er
 

et
c 

 

S
er

vi
ng

 A
re

a 
A

bu
 H

am
ad

 M
ar

ka
z,

 Z
ag

az
ig

 M
ar

ka
z 

 
 

 (5
) 

N
e

tw
o

rk
 S

ys
te

m
 

 D
es

cr
ib

e 
th

e 
ne

tw
or

k 
sy

st
em

. T
he

 o
pe

ra
to

rs
 s

ho
ul

d 
kn

ow
 t

he
 d

et
ai

l 
of

 it
. T

he
re

fo
re

, a
sk

 

th
e 

op
er

at
or

s 
in

 A
bb

as
a.

 

 e.
g.

 T
he

 s
um

m
ar

y 
of

 th
e 

w
at

er
 s

up
pl

y 
ne

tw
or

k 
sy

st
em

 is
 s

ho
w

n 
in

 T
ab

le
-2

 a
nd

 F
ig

ur
e-

5 

 

 

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
S

H
A

P
W

A
S

C
O

 
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

 (
S

h
a
rq

u
iy

a
 P

o
ta

b
le

 W
a
te

r 
a
n

d
 S

a
n

it
a
ry

 C
o
m

p
a
n

y)
 

W
a
te

r 
Q

u
a
lit

y 
C

o
n
tr

o
l 
P

ro
g
ra

m
m

e
 

At
ta

ch
m

en
t-1

0 

 S
er

vi
ng

 A
re

a 
A

bu
 H

am
ad

 M
ar

ka
z,

 Z
ag

az
ig

 M
ar

ka
z 

To
ta

l E
xt

en
si

on
 

X
X

X
 k

m
 

  (
6

) 
P

u
rif

ic
a

tio
n

 P
ro

ce
ss

 

 D
es

cr
ib

e 
th

e 
pu

ri
fi

ca
tio

n 
pr

oc
es

s 
in

 th
e 

pl
an

t w
ith

 a
 s

im
pl

e 
fl

ow
 d

ia
gr

am
. 

 e.
g.

 T
he

 A
bb

as
a 

W
at

er
 T

re
at

m
en

t 
P

la
nt

 e
m

pl
oy

s 
R

ap
id

 S
an

d 
F

ilt
er

 a
nd

 X
X

X
X

 i
n 

it
s 

pu
ri

fi
ca

ti
on

 p
ro

ce
ss

. F
ig

ur
e-

7 
su

m
m

ar
is

es
 th

e 
pu

ri
fi

ca
ti

on
 p

ro
ce

ss
 o

f t
he

 p
la

nt
. 

 

 3.
 W

a
te

r 
Q

ua
lit

y 
M

on
ito

ri
ng

 S
ys

te
m

 a
nd

 F
ac

ili
ty

 

  (
1

) 
R

es
po

n
si

bl
e 

E
nt

iti
es

 

 T
he

re
 a

re
 3

 o
rg

an
iz

at
io

n 
in

vo
lv

ed
 in

 w
at

er
 q

ua
lit

y 
an

al
ys

is
 in

 A
bb

as
a.

 D
es

cr
ib

e 
th

e 
ro

le
 

of
 e

ac
h 

en
ti

ty
. 

 e.
g.

 T
he

 w
at

er
 q

ua
li

ty
 m

on
ito

ri
ng

 in
 th

e 
W

at
er

 T
re

at
m

en
t P

la
nt

 is
 c

on
du

ct
ed

 b
y 

th
e 

th
re

e 

ag
en

ci
es

, 
na

m
el

y,
 

A
bb

as
a 

W
at

er
 

Tr
ea

tm
en

t 
P

la
nt

, 
th

e 
H

ol
di

ng
 

C
om

pa
ny

 
an

d 
th

e 

M
in

is
tr

y 
of

 H
ea

lt
h.

 T
he

ir
 r

es
po

ns
ib

il
ity

, 
co

ve
ra

ge
 a

re
a 

an
d 

ro
le

 i
n 

w
at

er
 a

na
ly

si
s 

ar
e 

de
sc

ri
be

d 
be

lo
w

. 

   
(a

) A
b

ba
sa

 W
at

e
r 

T
re

a
tm

e
nt

 P
la

n
t 

 e.
g.

 T
he

 l
ab

or
at

or
y 

of
 t

he
 A

bb
as

a 
W

at
er

 T
re

at
m

en
t 

P
la

nt
 i

s 
th

e 
pr

im
ar

y 
re

sp
on

si
bl

e 

ag
en

cy
 to

 c
on

du
ct

 d
ai

ly
, w

ee
kl

y,
 m

on
th

ly
 a

nd
 e

m
er

ge
nt

 a
na

ly
si

s 
of

 w
at

er
. 

 

   
(b

) 
H

o
ld

in
g 

C
o

m
pa

ny
 

 e.
g.

 T
he

 H
ol

di
ng

 C
om

pa
ny

 i
s 

th
e 

su
pe

r-
st

ru
ct

ur
al

 a
ge

nt
 o

f 
SH

A
P

W
A

SC
O

. 
T

he
 d

ut
y 

of
 

H
ol

di
ng

 C
om

pa
ny

 i
n 

w
at

er
 q

ua
li

ty
 m

on
it

or
in

g 
is

 t
o 

su
pe

rv
is

e 
th

e 
SH

A
P

W
A

SC
O

’s
 

In
ta

ke
 

Ra
pi

d 
sa

nd
 

Tr
an

sm
is

si
on
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u
iy

a
 P

o
ta

b
le

 W
a
te

r 
a
n

d
 S

a
n

it
a
ry

 C
o
m

p
a
n

y)
 

W
a
te

r 
Q

u
a
lit

y 
C

o
n
tr

o
l 
P

ro
g
ra

m
m

e
 

At
ta

ch
m

en
t-1

1 

ro
ut

in
e 

w
at

er
 q

ua
lit

y 
m

on
it

or
in

g 
sy

st
em

. 
A

dd
it

io
na

ll
y,

 t
he

 e
nt

it
y 

is
 b

ea
r 

on
 t

he
 r

ol
e 

to
 

an
al

ys
e 

in
 a

cc
or

da
nc

e 
to

 t
he

ir
 s

pe
ci

fi
c 

w
at

er
 q

ua
li

ty
 c

on
tr

ol
 p

ro
gr

am
m

e 
fo

r 
se

cu
ri

ng
 

pu
bl

ic
 h

ea
lt

h 
an

d 
hy

gi
en

e 
co

nd
it

io
n.

 

T
he

 a
na

ly
tic

al
 it

em
s 

an
d 

fr
eq

ue
nc

y 
ar

e 
li

st
ed

 b
el

ow
; 

   
(c

) 
M

in
is

tr
y 

of
 H

ea
lth

 

 e.
g.

 T
he

 M
in

is
tr

y 
of

 H
ea

lth
 i

s 
th

e 
G

ov
er

nm
en

ta
l 

or
ga

ni
za

tio
n 

re
sp

on
si

bl
e 

fo
r 

pr
ot

ec
ti

ng
 

pu
bl

ic
 h

ea
lt

h,
 

hy
gi

en
e 

co
nd

iti
on

 
an

d 
im

pr
ov

em
en

t 
of

 
th

e 
w

at
er

 
en

vi
ro

nm
en

t. 
T

he
 

M
in

is
tr

y 
ir

re
gu

la
rl

y 
ta

ke
 s

am
pl

es
 f

ro
m

 s
ev

er
al

 l
oc

at
io

ns
 a

nd
 m

on
it

or
 t

he
 w

at
er

 i
n 

th
e 

di
st

ri
bu

ti
on

 n
et

w
or

ks
. 

  
(
2
) 

Th
e
 
C
ur
r
e
n
t 

c
on
di
t
io
n
 
a
n
d
 
a
b
i
li
t
y
 
o
f
 
t
h
e
 
F
a
c
il
i
t
y
 
i
n
 
A
b
b
as
a 

Wa
t
e
r 

T
r
e
at
me
n
t 
P
l
a
nt
 

 D
es

cr
ib

e 
al

l 
in

st
ru

m
en

ts
 y

ou
 h

av
e 

an
d 

th
ei

r 
co

nd
it

io
n 

as
 a

 t
ab

le
. 

A
dd

it
io

na
ll

y,
 d

es
cr

ib
e 

w
hi

ch
 p

ar
am

et
er

s 
yo

u 
ca

n 
an

al
ys

e 
an

d 
w

hi
ch

 p
ar

am
et

er
s 

yo
u 

ca
n 

no
t 

an
al

ys
e 

at
 t

hi
s 

m
om

en
t w

it
h 

us
in

g 
ta

bl
es

. 

 e.
g.

 T
he

 L
ab

or
at

or
y 

of
 t

he
 A

bb
as

a 
W

at
er

 T
re

at
m

en
t 

P
la

nt
 c

ur
re

nt
ly

 o
w

ns
 t

he
 w

id
e 

va
ri

et
y 

of
 a

na
ly

ti
ca

l 
eq

ui
pm

en
ts

 f
or

 w
at

er
 a

na
ly

si
s.

 T
ab

le
 2

 s
ho

w
s 

th
os

e 
an

al
yt

ic
al

 

in
st

ru
m

en
ts

 h
el

d 
in

 t
he

 l
ab

or
at

or
y 

w
it

h 
th

e 
pu

rc
ha

se
 y

ea
r 

an
d 

ob
je

ct
iv

e 
an

al
yt

ic
al

 

it
em

s.
  

 It
em

 
Y

ea
r 

O
bj

ec
ti

ve
s 

C
ol

ou
r 

M
et

er
 

19
97

 
M

ea
su

ri
ng

 C
l..

. 

T
ur

bi
di

ty
 M

et
er

 
20

01
 

M
ea

su
ri

ng
 T

ur
bi

di
ty

 

  
(
3
) 
Su
m
ma
r
y
 
of
 
t
h
e 
Cu
rr
e
n
t
 I
s
s
u
es
 
in
 A
n
a
l
ys
i
s
 

 B
ri

ef
ly

 d
es

cr
ib

e 
th

e 
is

su
e 

in
 a

ss
oc

ia
ti

on
 w

it
h 

an
al

ys
is

 s
uc

h 
as

 a
na

ly
ti

ca
l 

in
st

ru
m

en
ts

, 

la
bo

ra
to

ry
 c

on
di

ti
on

, e
tc

. 

 e.
g.

 S
in

ce
 t

he
 A

bb
as

a 
W

at
er

 T
re

at
m

en
t 

P
la

nt
 i

s 
on

e 
of

 t
he

 o
ld

es
t 

pl
an

t 
in

 S
ha

rq
iy

a,
 t

he
 

la
bo

ra
to

ry
 

an
d 

so
m

e 
eq

ui
pm

en
ts

 
ha

ve
 

su
ffe

re
d 

fr
om

 
de

te
ri

or
at

io
n.

 
A

dd
iti

on
al

ly
, 

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
S

H
A

P
W

A
S

C
O

 
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

 (
S

h
a
rq

u
iy

a
 P

o
ta

b
le

 W
a
te

r 
a
n

d
 S

a
n

it
a
ry

 C
o
m

p
a
n

y)
 

W
a
te

r 
Q

u
a
lit

y 
C

o
n
tr

o
l 
P

ro
g
ra

m
m

e
 

At
ta

ch
m

en
t-1

2 

al
th

ou
gh

 t
he

re
 a

re
 a

 v
ar

ie
ty

 o
f 

an
al

yt
ic

al
 i

ns
tr

um
en

ts
 a

va
il

ab
le

 i
n 

th
e 

la
bo

ra
to

ry
, t

he
re

 

ar
e 

so
m

e 
an

al
yt

ic
al

 it
em

s 
w

hi
ch

 c
an

 n
ot

 b
ee

n 
an

al
ys

ed
 u

nd
er

 th
e 

cu
rr

en
t c

on
di

ti
on

s 
du

e 

to
 la

ck
 o

f h
ar

dw
ar

e.
 

  
(
4
) 
F
u
tu
r
e
 
E
xp
a
n
s
io
n
 
Pl
a
n
 

 Fo
r 

ov
er

co
m

in
g 

th
e 

w
ea

kn
es

s 
de

sc
ri

be
d 

(4
),

 t
he

 t
en

de
r 

w
il

l 
be

 h
el

d.
 D

es
cr

ib
e 

w
hi

ch
 

in
st

ru
m

en
ts

 y
ou

 w
il

l b
uy

 a
nd

 w
ha

t c
ha

ng
e 

yo
u 

ca
n 

ex
pe

ct
. 

 e.
g.

 S
H

A
P

W
A

SC
O

 h
as

 c
ur

re
nt

ly
 p

ro
m

ot
ed

 t
o 

re
ne

w
 t

he
 a

na
ly

tic
al

 i
ns

tr
um

en
ts

 o
f 

th
e 

la
bo

ra
to

ry
. I

t i
s 

ex
pe

ct
ed

 th
e 

fo
ll

ow
in

g 
in

st
ru

m
en

ts
 l

is
te

d 
in

 T
ab

le
-4

 w
il

l b
e 

pr
oc

ur
ed

 o
n 

th
e 

D
ec

em
be

r. 
T

he
 

pr
oc

ur
em

en
t 

an
d 

re
ne

w
 

of
 

th
e 

in
st

ru
m

en
ts

 
w

ill
 

co
nt

ri
bu

te
 

to
 

st
re

ng
th

en
 th

e 
an

al
yt

ic
al

 a
bi

li
ty

 o
f t

he
 la

bo
ra

to
ry

. 

 

It
em

 
Ta

rg
et

 A
na

ly
ti

ca
l I

te
m

 

pH
 m

et
er

 
pH

 

Tu
rb

id
ity

 M
et

er
 

Tu
rb

id
it

y 

 4
.
 S
um
m
a
ry
 o
f
 W
at
e
r
 Q
u
a
li
t
y
 A
na
l
y
s
is
 S
y
st
e
m
 i
n
 A
b
b
as
a
 W
at
e
r
 T
re

a
tm
e
n
t
 P
l
a
n
t 

 
(
1
) 
O
bj
ec
t
iv
e
s
 o
f
 W
a
t
e
r 
Q
u
al
i
t
y
 A
na
l
y
si
s
 i
n
 A
b
b
as
a
 W
at
e
r 
Tr
e
a
t
m
e
n
t
 P
la
n
t
 

 W
hy

 d
o 

yo
u 

ha
ve

 t
o 

an
al

ys
e 

w
at

er
 q

ua
lit

y?
 I

t 
co

st
s 

an
d 

ta
ke

s 
ti

m
e.

 B
ut

 y
ou

 h
av

e 

re
as

on
s.

 D
es

cr
ib

e 
th

e 
re

as
on

 w
hy

 y
ou

 a
re

 r
eq

ui
re

d 
to

 a
na

ly
se

 w
at

er
 q

ua
lit

y.
 

 e.
g.

 T
he

 o
bj

ec
ti

ve
s 

of
 w

at
er

 q
ua

li
ty

 a
na

ly
si

s 
in

 A
bb

as
a 

W
at

er
 T

re
at

m
en

t 
pl

an
t 

ca
n 

be
 

su
m

m
ar

iz
ed

 a
s 

be
lo

w
; 

 
To

 p
ro

te
ct

 p
ub

li
c 

sa
fe

ty
  

 
To

 m
on

it
or

 th
e 

ra
w

 w
at

er
 q

ua
lit

y 

 
To

 m
on

it
or

 th
e 

pu
ri

fi
ca

tio
n 

pr
oc

es
s 

an
d 

ad
vi

se
 o

n 
op

er
at

io
n 

if
 n

ec
es

sa
ry

 

 
et

c 

  
(
2
) 
R
e
sp
o
n
s
i
bi
l
i
t
y 
o
f
 t
h
e
 
la
b
o
r
at
o
r
y
 

 D
es

cr
ib

e 
th

e 
re

sp
on

si
bi

li
ty

 o
f 

C
he

m
is

ts
 i

n 
th

e 
pr

oc
es

s 
co

nt
ro

l, 
op

er
at

io
n,

 m
ai

nt
en

an
ce

 

an
d 

th
ei

r 
ro

ut
in

e 
an

al
ys

is
. 

3.11-15



  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
S

H
A

P
W

A
S

C
O

 
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

 (
S

h
a
rq

u
iy

a
 P

o
ta

b
le

 W
a
te

r 
a
n

d
 S

a
n

it
a
ry

 C
o
m

p
a
n

y)
 

W
a
te

r 
Q

u
a
lit

y 
C

o
n
tr

o
l 
P

ro
g
ra

m
m

e
 

At
ta

ch
m

en
t-1

3 

 e.
g.

 T
he

 o
bl

ig
at

io
n 

of
 t

he
 l

ab
or

at
or

y 
is

 t
o 

m
on

ito
r 

th
e 

ra
w

 w
at

er
 q

ua
li

ty
, 

pr
oc

es
si

ng
 

w
at

er
 a

nd
 tr

ea
te

d 
w

at
er

. T
he

  

  
(
3
) 
Or
g
an
i
z
a
ti
o
n
 
Ch
ar
t 
f
o
r
 t
h
e
 
la
b
or
at
o
r
y
 

 If
 t

he
re

 a
re

 m
or

e 
th

an
 2

 c
he

m
is

ts
 i

n 
th

e 
la

bo
ra

to
ry

, 
th

ey
 s

ho
ul

d 
be

ar
 o

n 
so

m
e 

ro
le

s.
 

D
es

cr
ib

e 
w

ha
t k

in
d 

of
 r

ol
e 

th
ey

 h
av

e 
w

it
h 

a 
di

ag
ra

m
. 

 

 e.
g.

 A
 to

ta
l 

nu
m

be
r 

of
 5

 e
m

pl
oy

ee
s 

in
cl

ud
in

g 
4 

ch
em

is
ts

 a
nd

 1
 te

ch
ni

ci
an

 b
el

on
gs

 to
 th

e 

la
bo

ra
to

ry
. 

Th
e 

st
ru

ct
ur

e 
of

 t
he

 l
ab

or
at

or
y 

is
 

sh
ow

n 
in

 F
ig

ur
e-

5.
 T

he
 l

ab
or

at
or

y 

m
an

ag
er

 i
s 

th
e 

pe
rs

on
 i

n 
ch

ar
ge

 o
f 

al
l 

an
al

yt
ic

al
 a

ct
iv

ity
, q

ua
li

ty
 c

on
tr

ol
, d

at
a 

st
or

ag
e,

 

ev
al

ua
tio

n 
of

 t
he

 d
at

a 
an

d 
gi

vi
ng

 r
ec

om
m

en
da

ti
on

 o
n 

th
e 

pl
an

t’s
 o

pe
ra

ti
on

 t
o 

th
e 

P
la

nt
 

M
an

ag
er

. 
 

 

 

 
(
4
) 
Sa
m
pl
i
n
g
 L
o
c
a
ti
on
 

 D
es

cr
ib

e 
th

e 
sa

m
pl

in
g 

lo
ca

ti
on

 i
n 

th
e 

pl
an

t 
an

d 
ne

tw
or

k 
w

it
h 

fi
gu

re
s.

 F
or

 i
ns

id
e 

of
 t

he
 

pl
an

t, 
op

er
at

io
n 

te
am

 h
as

 p
re

pa
re

d 
P

&
ID

 a
nd

 t
hi

s 
m

us
t 

gr
ea

tl
y 

he
lp

 t
o 

de
sc

ri
be

 t
he

 

lo
ca

ti
on

s 
of

 s
am

pl
in

g.
 I

t 
is

, 
ad

di
tio

na
ll

y,
 h

el
pf

ul
 i

f 
yo

u 
de

sc
ri

be
 t

he
 r

ea
so

ns
 w

hy
 y

ou
 

ne
ed

 to
 ta

ke
 s

am
pl

es
 f

ro
m

 s
pe

ci
fi

c 
lo

ca
ti

on
s.

 A
sk

 th
e 

op
er

at
io

n 
te

am
 a

nd
 r

ec
ei

ve
 th

e 
fi

le
 

fr
om

 th
em

. 

Fo
r 

th
e 

ne
tw

or
k,

 if
 th

e 
sa

m
pl

in
g 

lo
ca

ti
on

 i
s 

no
t s

ta
bl

e,
 d

es
cr

ib
e 

th
e 

pr
ev

io
us

 m
on

th
 m

ap
 

an
d 

ex
pl

ai
n 

th
e 

sy
st

em
. 

If
 t

he
 s

am
pl

in
g 

lo
ca

ti
on

 i
s 

fi
xe

d,
 d

es
cr

ib
e 

th
e 

re
as

on
 w

hy
 t

he
 

sa
m

pl
es

 a
re

 ta
ke

n 
fr

om
 s

pe
ci

fi
c 

lo
ca

ti
on

s.
 

 e.
g.

 T
he

 s
am

pl
in

g 
lo

ca
ti

on
 i

s 
sh

ow
n 

in
 F

ig
ur

e-
6 

an
d 

F
ig

ur
e-

7 
fo

r 
th

e 
w

at
er

 t
re

at
m

en
t 

La
bo

ra
to

ry
 M

an
ag

er
 

Q
ua

lit
y 

C
on

tr
ol

 O
ffi

ce
r 

Ch
ie

f A
na

ly
tic

al
 C

he
m

is
t 

Sa
m

pl
in

g 
St

ra
te

gy
 P

la
nn

er
 

An
al

yt
ic

al
 C

he
m

is
ts
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 (
S

h
a
rq

u
iy

a
 P

o
ta

b
le

 W
a
te

r 
a
n

d
 S

a
n

it
a
ry

 C
o
m

p
a
n

y)
 

W
a
te

r 
Q

u
a
lit

y 
C

o
n
tr

o
l 
P

ro
g
ra

m
m

e
 

At
ta

ch
m

en
t-1

4 

pr
oc

es
s 

an
d 

ne
tw

or
k,

 r
es

pe
ct

iv
el

y.
  

 (
5
)
 M
o
n
it
o
r
i
n
g 
I
t
e
ms
 
a
nd
 
A
n
al
y
s
i
s 
F
r
e
qu
e
n
c
y 

 D
es

cr
ib

es
 th

e 
it

em
s 

an
d 

fr
eq

ue
nc

y 
of

 r
ou

ti
ne

 a
na

ly
si

s.
  

 e.
g.

 T
he

 m
on

ito
ri

ng
 i

te
m

s 
an

d 
an

al
ys

is
 f

re
qu

en
cy

 a
re

 s
ho

w
n 

in
 F

ig
ur

e 
8.

 T
he

se
 i

te
m

s 

ar
e 

de
te

rm
in

ed
 b

y 
th

e 
H

ol
di

ng
 C

om
pa

ny
 b

as
ed

 o
n 

th
e 

in
st

ru
ct

io
n 

of
 t

he
 M

in
is

tr
y 

of
 

H
ea

lt
h.

 

  
  

 
   

  
   

  
  

  
   

Sa
m

pl
es

  
Co

lle
ct

io
n 

  
  

   
  

 
Ra

w
 W

at
er

 
  

  
  

   
  

C
la

ri
fie

d 
W

at
er

 
  

  
  

   
  

Fi
lte

re
d 

W
at

er
 

  
   

  
   

  
Tr

ea
te

d 
W

at
er

 

1 
   

  
  

  
  

   
  

  
 

24
  

  
 

 
E

ve
ry

 T
w

o 
H

ou
rs

 fo
r 

24
 

H
ou

rs
 

 
  

  
  

  
 

   
  

  
  

   
 

  
 

   
  

   
  

   
  

  
  

Tu
rb

id
ity

, p
H

, 
R

es
id

ua
l 

Ch
lo

ri
ne

 

 
  

  
  

  
 

   
  

  
  

   
  

 
 

   
  

   
  

   
  

  
  

Tu
rb

id
ity

, p
H

, 
R

es
id

ua
l C

hl
or

in
e 

  
  

  
   

  
  

 -
 p

H
 -

  - 
  

  
  

  -
  

  
  

   
  

   
 –

 
  

  
  

  
  –

  
 

  
  

   
 

  
   

 -
  

   
   

 
  

  
   

 
Te

m
pe

ra
tu

re
, p

H
, 

Tu
rb

id
ity

, 
A

lk
al

in
ity

, 
 

Ch
lo

ri
de

s,
  

B
ac

te
ri

ol
og

ic
al

 
A

na
ly

si
s 

 

2 
    

  
  

D
ai

ly
 

 
 

  
  

   
  

  
  )

  
  

-
  

  
 

(
 

 
  

  
   

 
  

    -
 

  
  

   
  

   
   

  
M

ic
ro

sc
op

ic
 

ex
am

in
at

io
n,

 
B

ac
te

ri
ol

og
ic

al
 

An
al

ys
is

 

 
  

  
   

 
  

   
  -

 
  

  
   

  
   

   
 

  
  

  
  

M
ic

ro
sc

op
ic

 
ex

am
in

at
io

n,
 

B
ac

te
ri

ol
og

ic
al

 
A

na
ly

si
s,

 
Tu

rb
id

ity
 

   
  

  
   

  
  

- p
H

 - 
  

  
  

  -
  

   
 

  
 

 
–  

  
  

  
  

  –
  

 
  

  
   

 
  

   
 -

  
   

   
 

  
  

   
  

Te
m

pe
ra

tu
re

, p
H

, 
Tu

rb
id

ity
, 

Al
ka

lin
ity

, 
 

Ch
lo

ri
de

s,
  

Ba
ct

er
io

lo
gi

ca
l 

A
na

ly
si

s,
 

M
ic

ro
sc

op
ic

 
ex

am
in

at
io

n 
3 

    
  

  
 

)
   

  
  

  
  

   
  

   
   

  
   

  
 

(
 

W
ee

kl
y 

an
d 

at
 

ob
se

rv
in

g 
an

y 
ch
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ge

 o
f w

at
er

 
qu
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Tr

an
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C
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du
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, 
H
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s,

 Ir
on

, 
M

an
ga

ne
se

, T
D

S,
 

Ca
lc
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c 

eq
ui

lib
ri

um
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C
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C
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, 

H
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 Ir

on
, 

M
an
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se
, T

D
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Ca
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c 
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o
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b
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a
n

it
a
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o
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W
a
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r 
Q
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o
n
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o
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P
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g
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m
m
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At
ta

ch
m

en
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5 

Si
lic

a,
 S

ul
ph

at
es

, 
 

C
hl

or
id

e,
 

D
is

so
lv

ed
 O

xy
ge

n 
 

Si
lic

a,
 S

ul
ph

at
es

, 
 

Ch
lo

ri
de

, 
D

is
so

lv
ed

 O
xy

ge
n 

4 
    

  
 

)
   

    
  

 
  

(
  

M
on

th
ly

 a
nd

 
w

he
n 

ne
ce

ss
ar

y 

   
  

  
  

   
  

  
  

  
 

  
   

  
  

   
  

   
  

   
  

   
   

   
  

  
 

)
 

  
  

-
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-
 

 
  

  
 

(
 

Co
m

pl
et

e A
na

ly
si

s 
in

 a
cc

or
da

nc
e 

to
 

th
e 

St
an

da
rd

s 
  

 
 

   
  

  
  

   
  

  
  

  
 

  
   

  
  

   
  

   
  

   
  

   
   

   
  

  
 

)
 

  
  

-
  

   
  

  
 -

 
  

  
  

  
 

-
 

 
  

  
 

(
 

C
om

pl
et

e 
An

al
ys

is
 

in
 a

cc
or

da
nc

e 
to

 
th

e 
St

an
da

rd
s 

 

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
S

H
A

P
W

A
S

C
O

 
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

 (
S

h
a
rq

u
iy

a
 P

o
ta

b
le

 W
a
te

r 
a
n

d
 S

a
n

it
a
ry

 C
o
m

p
a
n

y)
 

W
a
te

r 
Q

u
a
lit

y 
C

o
n
tr

o
l 
P

ro
g
ra

m
m

e
 

At
ta

ch
m

en
t-1

6 

(
6
)
 O
b
l
ig
a
t
i
o
n 
o
f
 
re
p
o
rt
i
n
g
 

 W
ho

 w
ri

te
 t

he
 r

ep
or

t 
of

 t
he

 a
na

ly
si

s?
 W

ho
 r

ea
d 

it?
 W

ho
 m

ak
e 

a 
de

ci
si

on
 m

ak
in

g 
fo

r 

al
te

rn
at

io
n 

of
 o

pe
ra

ti
on

? 
W

ho
 a

dv
is

e 
on

 o
pe

ra
tio

n?
 W

ho
 s

up
er

vi
se

 t
he

 a
ct

iv
it

y 
of

 t
he

 

la
bo

ra
to

ry
? 

W
ho

 a
ss

es
s 

th
e 

re
su

lt
 o

f 
th

e 
an

al
ys

is
? 

A
ns

w
er

 s
uc

h 
qu

es
ti

on
s 

w
it

h 
a 

si
m

pl
e 

di
ag

ra
m

. 

 e.
g.

 T
he

 r
es

ul
t 

of
 t

he
 a

na
ly

si
s 

is
 s

um
m

ar
is

ed
 i

n 
th

e 
fo

rm
at

 s
et

 b
y 

th
e 

H
ol

di
ng

 C
om

pa
ny

. 

T
he

 r
es

ul
t i

s 
re

vi
ew

ed
 b

y 
th

e 
P

la
nt

 M
an

ag
er

 a
nd

 O
pe

ra
tio

n 
M

an
ag

er
 a

nd
 i

s 
ut

ili
ze

d 
fo

r 

im
pr

ov
em

en
t 

of
 o

pe
ra

ti
on

. 
T

he
 r

es
ul

t 
is

 a
ls

o 
re

vi
ew

ed
 b

y 
th

e 
H

ea
d 

Q
ua

rt
er

 a
nd

 i
f 

ne
ce

ss
ar

y,
 th

e 
H

ea
d 

Q
ua

rt
er

 r
eq

ue
st

 to
 c

ro
ss

-c
he

ck
 th

e 
an

al
ys

is
. 

 

 

  
(
7
) 
O
t
he
r
s
 

 If
 n

ec
es

sa
ry

, w
ri

te
 s

om
et

hi
ng

. 

 5
.
 
Cu
r
r
en
t
 
W
a
te
r
 
Q
ua
l
i
ty
 
C
o
nd
i
t
i
on
 

 T
hi

s 
se

ct
io

n 
sh

ou
ld

 b
e 

w
ri

tte
n 

w
ith

 s
ev

er
al

 g
ra

ph
s 

of
 t

he
 p

as
t 

re
su

lt
s.

 T
he

re
fo

re
, 

it
 i

s 

ex
pe

ct
ed

 to
 b

e 
fi

ll
ed

 in
 th

e 
la

te
 s

um
m

er
. 

  
(
1
) 
P
a
st
 
y
e
a
r’

s
 
Ra
w
 
Wa
t
e
r
 Q
u
a
l
it
y
 

 
 
(
a)
 
W
at
e
r
 
Q
ua
l
i
t
y 

 
 
(
b)
 
A
cc
i
d
e
n
t 

Re
su

lt 
of

 A
na

ly
si

s 

La
bo

ra
to

ry
 M

an
ag

er
 

Pl
an

t M
an

ag
er

 
O

pe
ra

tio
n 

M
an

ag
er

 

A
bu

 H
am

ad
  

C
ity

 O
ffi

ce
 

O
pe

ra
tio

n 
Te

am
 

H
ea

d 
Q

ua
rt

er
 

M
in

.H
ea

lth
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ta
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en
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7 

 
(
2
) 
Pa
s
t 
y
e
a
r’

s
 
Pr
oc
es
s
i
n
g 
W
a
t
er
 
Qu
al
i
t
y
 

 
 
(
a)
 W
a
te
r
 
Q
ua
l
i
t
y 

 
 
(
b)
 A
c
ci
d
e
n
t 

 
(
3
) 
Pa
s
t 
y
e
a
r’

s
 
Tr
ea
te
d
 
W
at
e
r
 
Qu
a
li
ty
 

 
 
(
a)
 W
a
te
r
 
Q
ua
l
i
t
y 

 
 
(
b)
 A
c
ci
d
e
n
t 

 
(
4
) 
Po
t
en
t
i
a
l 
S
o
u
rc
e 
of
 
P
o
ll
u
t
i
on
 

 6
.
 
Qu
al
i
ty
 
A
s
su
r
a
n
ce
 a
nd
 
A
c
cu
r
a
c
y 
C
on
tr
o
l
 

(
1
)
 O
bj
e
ct
i
v
e
s 
o
f
 
Qu
al
it
y
 
A
ss
u
r
a
nc
e
 a
nd
 
A
c
cu
r
a
c
y 
Co
nt
r
o
l
 

 D
es

cr
ib

e 
w

hy
 y

ou
 h

av
e 

to
 d

o 
qu

al
ity

 a
ss

ur
an

ce
 a

nd
 a

cc
ur

ac
y 

co
nt

ro
l 

 e.
g.

 T
he

re
 a

re
 a

 w
id

e 
va

ri
et

y 
of

 w
at

er
 a

na
ly

si
s 

it
em

s.
 T

he
ir

 d
et

ec
te

d 
co

nc
en

tr
at

io
n 

is
 

ve
ry

 m
uc

h 
lo

w
. 

F
or

 m
in

im
iz

in
g 

th
e 

er
ro

rs
 d

ur
in

g 
an

al
ys

is
 a

nd
 s

ec
ur

in
g 

th
e 

re
lia

nc
e 

of
 

th
e 

an
al

yt
ic

al
 r

es
ul

ts
, 

th
e 

la
bo

ra
to

ry
 o

f 
A

bb
as

a 
W

at
er

 T
re

at
m

en
t 

P
la

nt
 h

as
 c

on
du

ct
ed

 

th
e 

fo
ll

ow
in

g 
m

ea
su

re
s.

 

  
(
2
) 
St
a
nd
a
r
d
 P
r
o
c
ed
ur
e 

 D
es

cr
ib

e 
th

e 
re

as
on

 w
hy

 y
ou

 n
ee

d 
to

 h
av

e 
th

e 
st

an
da

rd
 p

ro
ce

du
re

 i
n 

th
e 

la
bo

ra
to

ry
. 

 e.
g.

 T
he

re
 a

re
 4

 c
he

m
is

ts
 in

 t
he

 la
bo

ra
to

ry
. T

o 
m

in
im

iz
e 

th
e 

di
ffe

re
nc

e 
in

 
re

su
lt 

de
pe

nd
in

g 
on

 th
e 

an
al

ys
ts

, t
he

 la
bo

ra
to

ry
 p

re
pa

re
s 

its
 o

w
n 

st
an

da
rd

 
pr

oc
ed

ur
e 

bo
ok

 fo
r e

ac
h 

an
al

yt
ica

l p
ro

ce
du

re
. 

 
  
(
3
) 
Qu
a
li
t
y
 
As
s
u
r
an
ce
 a
n
d
 
Ac
c
u
r
ac
y
 C
on
t
r
o
l 
P
l
a
n 

 
 
(
a)
 S
e
lf
-
A
u
di
t
i
n
g 

 D
es

cr
ib

e 
th

e 
ob

je
ct

iv
es

 a
nd

 co
nt

en
t o

f t
he

 s
el

f-a
ud

iti
ng

 s
ys

te
m

. 
 e.

g.
 T

o 
m

ai
nt

ai
n 

th
e 

la
bo

ra
to

ry
 e

nv
ir

on
m

en
t 

an
d 

w
ith

dr
aw

 t
he

 b
es

t 
pe

rf
or

m
an

ce
 in

 a
na

ly
si

s, 
SH

AP
W

AS
CO

 i
nt

ro
du

ce
d 

se
lf-

au
di

tin
g 

sy
st

em
 in

 
20

07
. 

Se
lf-

au
di

tin
g 

is
 c

on
du

ct
ed

 b
y 

th
e 

la
bo

ra
to

ry
 i

ts
el

f 
ba

se
d 

on
 t

he
 

ch
ec

kl
is

t p
re

pa
re

d 
by

 th
e 

H
ea

d 
Q

ua
rt

er
. T

he
 ch

ec
kl

is
t i

s d
iv

id
ed

 in
to

 (i
)d

ai
ly,
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A
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O

 
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

 (
S

h
a
rq

u
iy

a
 P

o
ta

b
le

 W
a
te

r 
a
n

d
 S

a
n

it
a
ry

 C
o
m

p
a
n

y)
 

W
a
te

r 
Q

u
a
lit

y 
C

o
n
tr

o
l 
P

ro
g
ra

m
m

e
 

At
ta

ch
m

en
t-1

8 

(ii
) w

ee
kl

y, 
(ii

i) 
m

on
th

ly
 a

nd
 (i

v)
 a

nn
ua

l, 
an

d 
ea

ch
 c

he
ck

lis
t 

fo
cu

se
s 

on
 t

he
 

fo
llo

w
in

g 
po

in
ts

; 
 D

ai
ly

 C
he

ck
lis

t 
H

yg
ie

ne
 co

nd
iti

on
 o

f t
he

 la
bo

ra
to

ry
 

W
ee

kl
y 

Ch
ec

kl
is

t 
Sa

fe
ty

 a
nd

 w
or

k 
en

vi
ro

nm
en

t o
f t

he
 la

bo
ra

to
ry

 
M

on
th

ly
 C

he
ck

lis
t 

Sa
fe

ty
 co

nd
iti

on
 o

f t
he

 la
bo

ra
to

ry
 

An
nu

al
 C

he
ck

lis
t 

M
ai

nt
en

an
ce

 a
nd

 p
er

io
di

ca
l c

al
ib

ra
tio

n 
   

(b
) A

u
di

tin
g 

 D
es

cr
ib

e 
th

e 
ob

je
ct

iv
es

 a
nd

 co
nt

en
t o

f t
he

 a
ud

iti
ng

 s
ys

te
m

. 
 e.

g.
 A

ud
iti

ng
 i

s 
an

 a
ct

iv
ity

 t
o 

ev
al

ua
te

 t
he

 l
ab

or
at

or
y 

by
 p

er
fo

rm
in

g 
to

 
as

ce
rt

ai
n 

th
e 

va
lid

ity
 a

nd
 r

el
ia

bi
lit

y 
of

 i
nf

or
m

at
io

n,
 a

nd
 a

ls
o 

pr
ov

id
e 

an
 

as
se

ss
m

en
t o

f a
 sy

st
em

's 
in

te
rn

al
 co

nt
ro

l. 
SH

AP
W

AS
CO

 in
tr

od
uc

ed
 a

ud
iti

ng
 

sy
st

em
 in

 2
00

7 
an

d 
co

nd
uc

te
d 

on
e 

in
 a

 y
ea

r. 
Th

e 
au

di
to

r 
is

 s
el

ec
te

d 
fr

om
 

la
bo

ra
to

rie
s 

of
 S

H
AP

W
AS

CO
, a

nd
 a

ss
es

se
s 

an
d 

ev
al

ua
te

s 
th

e 
co

nd
iti

on
s 

of
 

la
bo

ra
to

ry
. 

In
 a

cc
or

da
nc

e 
w

ith
 t

he
 r

ep
or

t 
by

 t
he

 a
ud

ito
r, 

th
e 

la
bo

ra
to

ry
 

co
rr

ec
t a

nd
 im

pr
ov

e 
its

 q
ua

lit
y 

co
nt

ro
l s

ys
te

m
. 

   
(c

) 
D

et
ec

tio
n 

Li
m

it 

 D
es

cr
ib

e 
ho

w
 s

m
al

l y
ou

 ca
n 

an
al

ys
e,

 w
hi

ch
 is

 a
 p

ar
t o

f q
ua

lit
y 

as
su

ra
nc

e.
 

 e.
g.

 T
he

 d
et

ec
tio

n 
lim

its
 fo

r a
ll 

in
st

ru
m

en
ts

 a
re

 p
rin

ci
pa

lly
 se

t a
t 1

/1
0 

of
 th

e 
dr

in
ki

ng
 w

at
er

 q
ua

lit
y 

st
an

da
rd

 o
r 

le
ss

. T
o 

ac
hi

ev
e 

su
ch

 s
m

al
l q

ua
nt

ity
, a

ll 
in

st
ru

m
en

ts
 in

 t
he

 la
bo

ra
to

ry
 a

re
 p

er
io

di
ca

lly
 c

al
ib

ra
te

d 
by

 t
he

 la
bo

ra
to

ry
 

its
el

f 
an

d 
th

e 
su

pp
lie

rs
. 

Fu
rt

he
rm

or
e,

 t
he

 l
ab

or
at

or
y 

pa
ys

 t
he

 m
ax

im
um

 
at

te
nt

io
n 

on
 p

re
ve

nt
io

n 
of

 a
ny

 co
nt

am
in

at
io

n 
in

 th
e 

la
bo

ra
to

ry
. 

   
(d

) 
T

ra
in

in
g 

P
ro

gr
am

m
es

 

 D
es

cr
ib

e 
w

ha
t 

ki
nd

 o
f 

tr
ai

ni
ng

 p
ro

gr
am

m
e 

yo
u 

ha
ve

 f
or

 e
du

ca
tio

n 
of

 t
he

 
em

pl
oy

ee
s.

 
 e.

g.
 T

he
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9 

 7
. 

E
m

er
g

en
cy

 C
a

se
 

 (
1

) 
D

ef
in

iti
on

 o
f 

E
m

er
ge

nc
y 

C
as

e 

 D
ef

in
e 

w
ha

t i
s 

th
e 

em
er

ge
nc

y 
ca

se
 

 e.
g.

 T
he

 e
m

er
ge

nc
y 

ca
se

 is
 d

ef
in

ed
 a

s t
he

 fo
llo

w
in

g 
ev

en
ts

 o
cc

ur
. 

 
A 

nu
m

be
r o

f d
ea

d 
fis

h 
bo

dy
 fo

un
d 

on
 th

e 
su

rf
ac

e 
of

 th
e 

w
at

er
 

 
A 

si
gn

ifi
ca

nt
 ch

an
ge

 in
 co

lo
ur

 o
bs

er
ve

d 
 

A 
si

gn
ifi

ca
nt

 ch
an

ge
 in

 tu
rb

id
ity

 o
f t

he
 ra

w
 w

at
er

 o
bs

er
ve

d 
 

A 
si

gn
ifi

ca
nt

 ch
an

ge
 in

 ra
w

 w
at

er
 q

ua
lit

y 
is

 o
bs

er
ve

d 
 

A 
si

gn
ifi

ca
nt

 ch
an

ge
 in

 o
do

ur
 is

 o
bs

er
ve

d 
 

An
y 

oc
ca

si
on

 co
st

um
er

’s 
cl

ai
m

 is
 re

ce
iv

ed
 

  (
2

) 
E

m
er

ge
nc

y 
C

as
e 

O
rg

an
iz

at
io

n 
C

ha
rt

 

 D
es

cr
ib

e 
th

e 
or

ga
ni

za
tio

n 
ch

ar
t 

fo
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se
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 d
et
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m
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e 
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e 
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ge
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at
e 
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r 

ea
ch

 
ch

em
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al
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e 
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r 

te
st

. A
 ja

r 
te

st
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 a
n 

at
te

m
pt
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 d

up
lic
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e 
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e 

w
at

er
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en

t 
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s 

in
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ss
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ea

ke
rs
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ng

 d
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f c
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m
ic

al
s 
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c 
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rm
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io
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an
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n 
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 o
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 l
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y 
se

tt
in
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 t
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 p
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at
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 c
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w
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pe
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th

e 
m

os
t 
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m
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na
ti
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f 
ch
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ic

al
s 
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d 

th
en

 c
an

 s
et

 t
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 c
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m
ic

al
 f

ee
d 
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sa

ge
s 
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co

rd
in

gl
y.
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ar

 t
es

t 
ca

nn
ot

 d
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ca

te
 e
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ct

ly
 t

he
 a

ct
ua

l 
pl

an
t 

co
nd

iti
on

s 
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th
e 

re
su

lt
s 
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 t

ho
se

 c
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m
ic

al
 s

et
ti

ng
s 

m
us

t 
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 o
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er
ve
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at
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he
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ff

lu
en

t 
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 t
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se
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m
en
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ti
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nd
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us
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en
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e 
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 t
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TA

N
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m
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A
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W
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T
E
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O
N
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er
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N
O
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ex
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te
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e 
of

 c
hl

or
id

e 
in
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te
s 

on
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ng

 o
f 

ch
em

ic
al

 r
ea

ct
io
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 a

nd
, t

he
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, t
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ch
ar

ac
te

ri
st
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s 
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at
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 a
t 
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e 
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gi
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g 
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at
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f 

th
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ex
pe
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en
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 b
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 f
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 r
ec
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 c
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 p
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at
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ot
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ro
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d 
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 c
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 c
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 b
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at
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 m
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ra
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 m
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an
y 
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at
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e 
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w
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e 
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nt
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m
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nc
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ig
hl
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e 

w
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di

tio
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H
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H
en
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, t
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y 
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ite
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n 
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t 
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 b
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d 
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e 
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d 
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d 
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e 
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 d
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 p
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 c
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E
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m
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e 

a 
sp
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at
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 c
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 p
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or
 to

 th
e 

ex
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ri
m
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E
xa

m
pl
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ti
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r 
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in
g 

sp
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 r
ot

at
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n 
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d 

an
d 
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T
he

 n
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fr
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 H
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 W
at

er
 T
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en
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la

nt
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 r
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at
io

n 
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d 
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st
 m
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t b

e 
id

en
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A
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l R

ot
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io
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Sp
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e 

F
lu
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Y
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/s
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=
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00

 c
m

) 
× 

v 
(1

 r
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=

3.
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) 
÷ 
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 (

se
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m
in

) 

  
  

 
=

 1
5.

7 
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/s
ec

 

 N
O

W
, t

o 
ad
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e 

ja
r 

te
st

 r
ot

at
io

n 
sp

ee
d 

w
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e 
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tu

al
 r

ot
at
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n 
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ee
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R
ot

at
io
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S

pe
ed
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f 
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e 
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r 

te
st

: X
 (r

pm
) 

X
 

=
Y
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15

.7
 c

m
/s

ec
) 
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6 
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) 

÷ 
π 

(=
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14
) 

×
 6
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(s
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/m

in
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=
50

 r
pm

 

 T
he

 a
ct
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l 
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g 
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 c
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f 
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 b
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m

3 /d
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V
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 f
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at
io

n 
ba

si
n:

 V
 (

=
 6

2.
7 

m
3 

×
 4

 u
ni

ts
) 

 
M

ix
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 m
3 ×

 4
 u

ni
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・
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ic

al
s 

ut
ili

se
d 

du
ri

ng
 t

he
 e

xp
er

im
en

t 
sh

al
l 

be
 

re
tu

rn
ed

 t
o 

th
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at
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