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1. Water Distribution Facilities 
Water facilities consist principally of intake facility, raw water transmission pipe, water treatment plant, 
transmission pipe, elevated tank for water storage and distribution pipe.  
Regular check of water distribution facilities is accomplished, targets for O&M. 

A water distribution facility consists of pipes, service reservoirs, elevated tanks, pumps, valves, washouts 
and other accessory equipment.  
The water distribution facility is required to be arranged under a rational plan, be able to supply water 
required by customers with a proper water pressure, and be easy in maintenance. Furthermore, keeping the 
quality of treated water flowing in the distribution pipelines is also required to be adequately taken into 
account.  
Elements of typical treated water storage and distribution system are shown in Figure 1.1.  

 
 

 

 

 

 

 

 

 
Figure 1.1 Element of typical Water Supply Facilities  

 
 
2. Distribution Network System 
The distribution system can be classified into gravity flow type and pump boosting type, depending on the 
height relation between the service reservoir and the distribution area.  
 
2.1 Network Type 
The distribution network system consists of all pipeline routes, the locations, sizes and elevated tanks. Two 
types of distribution systems may be mainly used tree type distribution system or grid type one as shown in 
Figure 2.1 and Figure2.2.  

 

 

 

 

 

 

 

 

 

 

Figure 2.1 Tree Type Distribution System     Figure 2.2 Grid Type Distribution System 
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1) Tree Type System 
A single main is used that reduces in size with increasing distance from the source. Branch lines 
emanate from main pipe. Tree type system has dead ends which are the potential for stagnation and 
deterioration of water quality, and periodic flushing is required to remove deposits in dead points.  
A dead end pipe where water threatens to be retained should be avoided as much as possible.  

 
 How to eliminate a dead end or to avoid generating rust-colored water at a dead end 
  a) To loop a pipe network 
 
 

   

1) Current situation 2) Connecting between 
the dead ends 

3) Loop Network 

Figure 2.3 Elimination of Dead Point Procedure 
 
 
  b) To install a washout drain at a dead end 
 

   

1) Current situation 2) Installing a washout 
at a dead end 

3) Washed out through 
a drain periodically  

Figure 2.4 Mitigation of Dead Point Procedure 
 

2) Grid Type System 
This pipeline system is laid out in a lattice-shaped, with the piping usually deceasing in size as the 
distance increasing from source. In grid type system, headloss will generally be less compared with a 
tree type system. Looping network eliminates dead ends in the distribution system. Therefore, the 
potential for stagnation and deterioration of water quality can be reduced.  

 

A major problem of water quality caused by a distribution pipeline is red water caused by rust generated on the 
inner surfaces of the distribution pipes.  
The cast-iron pipes and steel pipes deteriorated in painting and lining with the lapse of years cause red 
water. Therefore, such proper measures must be taken as replacing pipes by any other kind of pipes or 
rehabilitating pipes.  
 
2.2 Accessory Equipment 
The accessory equipment of distribution pipelines can be classified into air valves, valves, fire hydrants, 
washout, flow meter and manholes. As the accessory equipment, the most appropriate devices must be 
arranged at proper places, considering the arrangement of distribution pipelines, the topographical and 
geographical conditions of the distribution area and water demand.  
The accessory equipment which have been used for long periods may be functionally degraded due to the 
wear at sliding portions and the deterioration of paint at wetted portions, to cause trouble in stable water 
supply. The accessory equipment must be rehabilitated and improved at opportune timing, to restore or 
improve the functions.  
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2.2.1 Air Valves 
Air valves are located on all high points in the distribution pipelines to allow trapped air to be release from 
pipelines without loss of water. Trapped air, if allowed to accumulate at a high point, carries out restrictions 
and reduces the capacity of the pipeline due to increasing headloss.  
When a pipeline is filled with water, the air in the pipeline must be properly eliminated, and when water in 
a pipeline must be eliminated for the necessity of construction or other work, proper air suction is 
necessary.  

Schematic illustrating placement of air valves on distribution system is shown in Figure 2.5.  
 
 
 

 

 

 

 

 

 

 

Figure 2.5 Locations of Air Valves and Washouts 
 
2.2.2 Gate Valve and Butterfly Valve Location 
Valves are provided throughout water distribution network to control flows and maintain pipelines. Valves 
will allow sections of the distribution network to be isolated for leakage, repair and replacement. Shutoff of 
flow on the distribution pipeline is usually achieved by using gate valves or butterfly valves. Isolation 
valves shall be of the gate valve for 300 mm diameters below, and butterfly valves for 300 mm above. 
Valve will be installed at intervals of about 500m, but not exceeding 1000 m in the distribution network. 

For the distribution network, sufficient isolation valves will be provided so as to provide adequate isolation 
for purpose of maintenance and repairs. Where gate valves are provided at branches, more than 3 valves 
will not be provided at crosses and more than 2 valves will not be provided at tees.  

 

 

 

 

 

 

 

 

 

 
Figure 2.6 General Valve Locations 
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(a) At Cross                        (b) At Tee 

Figure 2.7 Valve Location 
 
2.2.3 Precautions of Valve Operation 

1) Do not turn a handle of a valve at excessive power when a gate position is either full open or full close.  
2) Avoid opening and closing rapidly a valve because it cases a water hummer which damage a pipe and 

pump.  
3) Confirm to stop flow completely by appearance, hearing and pressure after closing off fully. 
4) Operate a handle after confirming an open-and-close direction of a valve. In case of a valve with an 

opening gauge, confirm whether the gauge and actual valve opening reconcile. 
5) As an open-and-close of a valve, while around to the left is opening, around to the right is closing 

 

(1) Butterfly Valve 
Butterfly valve functions are control, interception and protection for pipes. Inside valve box, a valve disc 
rotates on a valve rod (vertical axis) and opens/closes. 

1) When a valve with a rubber valve seat is operated under dry condition of the valve seat, the rubber 
valve seat may be damaged by abnormal dry friction and/or torque limit switch working. In case of 
valve operation with an empty inside pipe (no water) 

 
(2) Gate Valve 
Gate valve functions are interception and discharge. Inside valve box, a valve disc which sets at right angle 
against flow direction moves to top and bottom and opens/closes. The valve disc position in the valve box 
is either full open or tight close. A middle position between open and close is undesirable.  

1) Adjustment of a gland packing in a valve box should not be strong tight and uneven clamping. Check a 
leakage from the gland packing part. 

2) A gate valve seat is a metal. A valve disc should not be broken into the metal seat. 
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Figure 2.8 Gate Valve                        Figure 2.9 Butterfly Valve 
 

Table 2.1 Precautions of Valve Operation 
No. Item Precaution 
Gate Valve 
1 Cap Caution of a rotation direction. The clockwise rotation makes close a valve, 

while counterclockwise rotation makes open a valve. A cap damaged and 
deformed by an excessive power. A key handle cannot be attached with 
corrosion 

2 Gland packing Caution against deformation of a gland packing and leakage 
3 Valve rod Caution against deformation in an attachment, garbage and rust at an exposed 

part 
4 Valve disc Caution against deformation, abrasion and thrusting a disc to a seat 
5 Valve box Possibility of damage to a valve box with an excessive power 
Butterfly Valve 
6 Opening gauge Difference between an opening gauge and actual opening, damage of the gauge 
7 Manual handle Caution against rotation direction and not exert an excessive power 
8 Valve rod Confirmation of a faulty coupling and fastening to a valve disc 
9 Valve disc Caution against a strange sound and vibration by cavitation 
10 Reamer bolt nut Caution against looseness of a nut, nut falling off in case of a light load to 

manual handle 
11 Rubber valve seat Caution against jammed extraneous matters, broken into the metal seat and seat 

ablation 
12 Rubber valve seat press Damage by rubber sheet ablation 

 
 
2.2.3 Washout: 
Washouts are small pipe connections with valve located at dead ends and low spots in the distribution 
pipelines to allow accumulated sediment to be cleaned by flushing and the pipeline drained.  

1) Location of washout drain: washout drain should be installed nearby drainage canal or river 
2) Drain pipe diameter is normally 1/2  1/4 size of main pipe diameter 
3) Washout drain should be built strongly at the spillway so as not to erode or to be destroyed by 

draining. If the place near a washout drain is likely to be eroded or damaged by discharge, protective 
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4. Valve disc 
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work especially by concrete, rubble mound, etc. must be provided.  
4) Washout drain is set at a position higher than the high water level of the water channel to prevent the 

backflow of sanitary wastewater from the water channel.  
 

2.2.4 Fire Hydrant 
These fire hydrants can be used in case of fire. Fire hydrant will be located in the distribution network on 
all pipelines of at least 150 mm nominal diameter, otherwise, negative pressure may occur in small 
diameter such as less than 100 mm. Spacing will be at about 200 m and at street corners if practicable and 
at locations to avoid obstruction to property owners.  

 
 

2.3 Service Reservoirs and Elevated Tanks 
Service reservoir and elevated tank are a reservoir for receiving water from a water treatment plant and 
distributing in response to the demand of the distribution area, and must have function to respond to the 
hourly change of distributed amount and also a function to be able to maintain a predetermined amount and 
water pressure even when an accident occurs upstream of the service reservoir and/or the elevated tank.  
The service reservoir and the elevated tank must be water-tight, sanitary, and sufficiently durable in 
structure to avoid contamination from outside.  

When in great depth in a service reservoir and elevated tank, water is likely to leak from expansion joints, 
construction joints due to water pressure. It is necessary to adopt a highly water-tight and durable concrete 
structure. For this purpose, it is necessary to apply a water shut plate of PVC or rubber to the expansion 
joints and construction joints as required, or coat the concrete on the inside surface of the service reservoir 
and the elevated tank with waterproof mortar or epoxy resin paint, for securing water tightness and 
preventing the deterioration of concrete by chlorine.  

 
 

2.4 Operation and Maintenance (O&M) of Distribution Facilities  
Distribution facilities require proper operation and maintenance to maintain reliable service to the water 
users. O&M of pipeline include periodic flushing of the pipes to maintain water quality, regular checking of 
disinfection residuals throughout the system to prevent deterioration water quality.  

Important method of maintaining water quality is to institute a program of periodic flushing of water 
distribution mains. Flushing can be accomplished by using fire hydrant and washout drain at low points and 
dead ends in distribution system. Flushing water can be discharged to cannels or local waterways with 
permission of administrator.  

Further important O&M function for distribution systems is a program of regular exercising of the valves 
and fire hydrants. Valves and fire hydrants should be operated at least once annually to ensure their proper 
operation.  

Washout drains are provided to keep the pipelines free from blockade. It shall be washed out at least once 
in 3 month in dry season and once a month in rainy season with enough water to flush the deposited dirt 
until clear water at washout is observed 
 
 
3. Service Pipe 
3.1 Location and Depth of Pipe Laying 
In case distribution mains are laid across or in the vicinity of other buried objects, more than 0.3 m of space 
shall be provided between them. 
Maintenance and repair work are difficult unless there is some space between the distribution main and 
other buried objects. The minimum space for laying is set at more than 0.3 m. 
Although under the specifications and drawings of the KWSP-1, the earth cover is set at 1.2 m, it can be 
reduced to 0.6 m in case the prescribed earth cover cannot be realized with regard to the relationship with 
intersection with other buried objects.  
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3.2 Water Service Fittings 
The water service fittings in general consist of service pipe, water service apparatus and water meter. 
Although water meters are the property of the water utility, they are understood as falling under the 
category of water service fittings from the view point of the water service system.

 1) Connection point from distribution pipe should be surveyed sufficiently to avoid cross connections.   
 2) Service pipe diameter should be smaller in principle than distribution (main) pipe diameter. 
 3) Not to connect from joint and/or fitting point on main pipe.  
 4) Clean the surface of main pipe when service pipe is connected. During the installation of service saddle, 

fasten equally with bolts on the main pipe.   
 
 
  

         
    
         Photo 3.1 Service Pipe                    Photo 3.2 Service Saddle 
 
 
 
3.3 Branching of the service pipe from the distribution main

1) Tapping on the distribution main by drilling shall not cause adverse effects to the strength of the pipe 
and its inside coating.  
For drilling tapping holes on the distribution main, the interval of the holes and their diameter shall 
carefully be chosen so that the strength of the main is not reduced. 
A drill bit suitable for the coating on the inside wall of the main shall be used so that the coating is not 
peeled off.  

2) For the purpose of branching of the service pipe from the distribution main, the corporation cock, the 
corporation cock with saddle, the plastic tee fitting (for hard PVC or polyethylene main), the tee fitting 
or the separate tee fitting for other pipe materials in accordance with the pipe material and diameter of 
the distribution main and the diameter of the service pipe.  
In case a branch is made from the distribution main for a service pipe, a corporation cock or a 
corporation cock with saddle shall be used for a service pipe of a diameter of smaller than 50 mm. 
No corporation cock shall be tapped on special fittings. When tapping a corporation cock near a pipe 
joint, a space of more than 30 cm shall be provided from the joint in consideration of maintenance 
work. 

3) In case taping is made using a corporation cock or a corporation cock with saddle, the interval of 
tapping shall be more than 30 cm.  
In case making a branch from a distribution main by means of the corporation cock, it is prescribed 
under the Ordinance that more than 30cm of space between two cocks shall be maintained to prevent 
the impairment in pipe strength caused by drilling holes; avoid the adverse influence to the flow of 
one tap to be caused by that of another tap; and make maintenance easy. 

 

Main pipe 

Service Saddle 

Fitting 

Service Pipe 

Main pipe 
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3.4 Service Pipe Working 
3.4.1 Pipe Laying 

1) When laying a water service pipe in a road, the location and the depth of exclusive occupation of the 
pipe shall not be mistaken. Besides, more than 30 cm of space shall be maintained between the pipe 
and other buried objects.  

2) Backfilling shall be made with soil of good quality or sand; and the backfill shall properly be 
compacted to protect the pipe.  

3) In case the pipe is laid in the premises of a house, the location of the curb cock and the water meter 
shall be selected to facilitate their maintenance; and the pipe shall be laid in a straight line as much as 
possible even in the premises.  
The curb cock and water meter shall be installed in locations, with which no trouble for maintenance 
is caused in future, and the water service pipe shall be laid in a straight line as much as possible. In 
case there is such an object as a sewage box in the halfway of the pipe, since there is a risk of 
contamination in an occasion of breakage of the pipe, the pipe shall be laid far enough from the object 
to avoid its influence. 

4) In the occasion of crossing an open channel, the pipe shall be laid underneath the channel as much as 
possible.  
In the occasion of crossing a gutter or an open channel, the pipe shall be laid inside a sleeve of steel 
pipe placed underneath the channel etc. as much as possible. If such a measure is impossible, the pipe 
shall be laid above the high water level.  

 
3.4.2 Foundation of Service Pipe 

 1) The foundation of an underground service pipe shall be designed, sufficiently considering the 
conditions of the ground, loading conditions and the properties of the pipes used.  

 2) The backfilling earth shall be selected to allow proper compaction when the pipes are buried. 

 3) When a pipeline is laid in poor subsoil, the ground conditions and pipeline settlement shall be 
sufficiently examined, to use an execution method, pipes and joints suitable 

 
The quality of the nature of backfill soil affects the execution convenience of backfill and compaction, and 
also greatly affects the safety of the pipeline. Especially for steel pipes and PVC pipes, cobble stones and 
rock debris which threaten to damage the pipe should not be contained, and if excavated soil is not good 
enough to satisfy the design conditions, soil dressing is necessary.  
 

3.4.3 Precaution of Pipe Working 
 1) Distance of service pipe and other embedded pipes should be kept at least 30 cm to avoid accidents 

such as cross connection and pipe damage.  

 2) Underground pipe works should be kept in a straight line as much as possible as it is easier to 
understand and locate the pipes later and such pipe laying is much economical.  

 3) Put a stopper at pipe end with plug to avoid filthy water from flowing into pipe when pipe stops 
working temporary or daily.  

4) In drilling the distribution pipe, it shall not adversely affect the strength and inner coat. 

 5) When the service pipe is branched from the distribution pipe, corporation stop, saddled corporations 
stop and T-pipes shall be used.  

 6) A stop valve and a water meter should be provided at position facilitating future maintenance, and 
service pipe should be laid as straight as possible.  

 7) Pipes are exposed along building/house columns and walls, where pipes are susceptible to damage due 
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to deflection and vibrations by external forces, the pipes  own weight and water pressure, pipes should 
be fixed to the building/house using brackets at 1  2 m intervals.  

 8) When piping is completed, it is desirable that pipes are flushed and undergo flow before attaching 
meters.  

 
3.4.4 Storage Tank for Building 
The storage tank is a type of tank that once receives water in a tank, and serves water from it; can, as a 
merit, maintain water service pressure and volume constant downstream of the tank; can feed a large 
quantity of water at a time; can secure water even at the times of suspension of water supply and a disaster 
and so forth. On the other hand, it needs such proper management as regular inspection and cleaning, and 
water temperature goes up in summer, which are the factors to give consumers anxiety about water quality. 
The elevated tank shall regularly be cleaned like the storage tank; otherwise there is a risk of water 
pollution 
 
 
 

資料編-46



11

4. Installation of Service pipe and Water Meter  
Water service installation should be given such that service pipes with adequate size and devices are 
reasonably combined so as to stably supply the water volume needed by users and supply a safe water.  
For the exact measurement of water consumption, proper selection, installation and control of water meters 
are essential.  
Even when service pipes are properly designed and executed, it is not possible to secure stable water supply 
and water quality if the method of use is not proper, improper devices are installed, or rebuilding is made 
upon users  discretion. Therefore, instruction and guidance should be given to users on the proper use and 
maintenance of water service pipe installation.  
 
4.1 Location of Water Meter  
 1) Water meter is principally located inside the ground for easy inspection and/or replacement and where 

the probability of meter damage is low.   

 2) In case of installing a water meter underground, use a meter box.  

 3) In case of installing water meter, inflow direction sign on a meter should be confirmed and set in the 
horizontal position.  

 4) There are two types of a meter position. One is the order of a stop valve and a meter (Type-1), the other 
is a meter and a stop valve (Type-2).  

 
4.2 Required Water Meter Product 
Water meters are attached to water service equipment and used to integrate water volume consumed by 
users, and the measured water volume forms a basis of water to control water charges and revenue earning 
water rates.  
Additionally, conditions required for water meters are followings;  

a) Good measuring accuracy, b) Durability, c) Sufficient capacity, d) Good sensitivity, e) Wide measuring 
range, f) Ease in reading, g) Ease in handling, h) Relatively failure-free 

 

  
 
 

 
Photo 4.1 Installed water meter                      Photo 4.2 Water meter 
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Photo 4.3 Meter indicator                    Photo 4.4 Impeller and Gear wheel 
 
 
4.3 Water Meter Type 
Water meters measure the water consumption of which the working condition is diverse. For the domestic 
water meter type, there is estimation type in view of the proportionality of the vane wheel revolution and 
the volume of passing water.  
Water meters are generally vane wheel jet type. Meter mounts are threaded for diameters 15  40 mm and 
flanged for diameters 50  350 mm, in general.  
 
4.3.1 Vane wheel jet type water meter 
This water meter type is designed so that the vane wheel built in the meter chamber is rotated by water flow 
to integrate the volume of passing water.  
Single jet type water meter refers to a structure by which the water flown to the meter case is directly given 
to the vane wheel.  
Multi jet type water meter refers to a structure in which another meter case (inner case) is provided in the 
meter case, and water is supplied as a jet flow from one nozzle to the vane wheel.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4.3.2 Wet Type and Dry Type  

The wet type refers to meters of which the indicating mechanism, including the scale plate, is entirely 
submerged in the water.  

Impeller 

Nozzle Gear wheel 

Meter indicator 

Upper Inner case 

Lower Inner case 

Figure 4.1 Single jet type water meter Figure 4.2 Multi jet type water meter 

Rotary Index 
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The dry type refers to meters of which the scale plate and indicating mechanism are isolated from the flow 
unit by board. The vane wheel rotation is transmitted to the indicating mechanism.  
 
4.3.3 Rotary Index 

Rotary index is used to find out the flow rate at which rotary index of water meter starts sensitivity, and 
flow rates of trace flows such as water leakage.  
 
 
4.4 Selection of Water Meter 
 
 

Table 4.1 Water Meter Performance 
 Diameter Flow Range (m3/hr) Equivalent Household Number

(mm) (inch) Minimum Maximum Minimum Maximum 
Vane wheel jet type 
(Single jet) 

13 1/2 0.10 1.0 1 19

Vane wheel jet type 
(Multi jet) 

20 3/4 0.20 1.6 3 30
25 1 0.23 2.5 4 48
30 1.18 0.40 4.0 7 77

40A 1.5 0.50 4.0 9 77
Vertical shaft type 
axial (Multi jet) 

40B 1.5 0.40 6.5 7 125

 
 

Table 4.2 Equivalent Household Number for each Meter 
No. of Houshold 0 20 40 60 80 100 120
13 mm
20 mm 
25 mm
30 mm
40A mm
40B mm  
 
 
4.4 Proper treatment of a water meter and suggestion of water meter installation 
(1) Precaution for safety s sake 

 To pay attention while carrying heavy equipment and installing water meters since there are 
possibilities of injury.  

 Not to touch directly a screw joint part on a meter case because there is a possibility of injury.  
To put on cotton work gloves to help prevent injury.    
 
 
 
 
 
 
 
 
 
 
Photo 4.5 Work Glove             Photo 4.6 Water Meter  
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 To use appropriate tools such as wrenches for plumbing. Hindrance and accident may be caused 
by using inappropriate tools for plumbing.  

 Not to pour hot or boiling water into the water meter. When hot water of more than 40 degrees 
flows in a water meter, there is a possibility to damage the inside plastic parts of the water meter.   

 

 

 

 

 

 

 

           Photo 4.7 Inner Case                     Figure 4.3 Wrenches 
 
(2) Precaution for water meter management during meter storage 

 Not to give water meter a strong shock.  When a water meter falls, there is a possibility of meter 
damage and might be difficult to measure the amount of flow because the shaft bearing of the 
impeller will be damaged.    

 Not to give water meter vibration.  When a water meter receives vibration for many hours, it 
might be difficult to measure the amount of flow because the shaft bearing of the impeller will be 
damaged.   

 
 
 
 
 
 
 
 
 

Figure 4.4 Not Strong Shock 
 
 

 To cover gateway of water meter to prevent the wind blowing through the meter during water 
meter storage.  When air blows through the water meter, it is possible that measured value can 
progress or revert because impeller rotates due to the wind.  To put caps on the gateway of water 
meter to prevent this from happening.   

 To cover gateway of water meter to prevent unwanted substances entering water meter during 
meter storage.  When unwanted substances entered meter, it might be difficult to measure since 
the unwanted substance obstructs the rotation of the impeller.  
  

    
    Photo 4.8 Covered Gateway of Water Meter 
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(3) Precaution for water meter and installation 
a) Precaution for location of water meter installation.  
Water meters should be installed in places which meet the following factors.  

 A water meter for domestic (15 mm diameter, i.e. vane wheel jet type water meter) shall be 
installed horizontally in accordance with ISO 4064 in each house. 

 To install water meter in horizontal position. To set the meter horizontally with indicator upward 
according to the arrow shown on the meter.   

 To select the place where installation and removal of a water meter are easy. Since it is necessary 
to replace water meter periodically (recommended in every 8 years), appropriate place for 
installing and removing a water meter is required.  

 
 

 
 

Photo 4.9 Horizontal Position 
 To select the place where meter reading is easy.  Since it is necessary to conduct meter reading 

periodically, appropriate place, which is dry condition and not submerged, is required.   
 To select the place where momentary pressure variation is low.  It might be difficult to measure 

accurately because the rotation of the impeller will be increased by momentary pressure variation.  
The maximum working pressure, however, is 1 MPa.   

 To select a place where there is no influence on vibration.  It might be difficult to measure 
accurately because the rotation of the impeller is increased by vibration. 

 Not to install water meter at a submerged location. 

 

     
  Photo 4.10 Low Position of Water Meter     Photo 4.11 High Position of Water Mater 

 

b) Precaution for water meter installation 

Water meter installation conditions sometimes have an influence on the performance of the meter.  
Observe the following factors in order to keep accurate performance of water meter.   
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 Water meter installation fitting should be the total length of the meter and packing.  In case of 
bad measurement, such as short or long, the meter can not be installed to pipes.   

 When a welding junction is conducted at a pipe joint part, detach the water meter from the pipes.  
The plastic parts inside the water meter may be damaged by the high temperature of the welding.   

 
 
 
 
 
 
 
 
 
 

Figure 4.5 Treatment of Meter with high temperature of the welding 
 
 

 Pipe length of more than 5 times of a pipe diameter in the upper stream of a water meter and the 
pipe length of more than 3 times in the downstream are required on a pipe arrangement.  When 
the pipe length is shorter than above mentioned length, it might be difficult to measure accurately 
due to the influence of a valve or a bent pipe.  

 
 
 
 
 
 
 
 
 
 
 

Figure 4.6 Proper Meter Position 
 

 To use proper packing to fit a pipe diameter during meter installation. Water leakage at joint parts 
and/or water measuring error may occur due to different dimensions of packing.   

 The inside of the pipe should always be cleaned by flowing water before installing water meter. It 
might be difficult to measure accuracy because unwanted substances inside the pipe might 
obstruct the rotation of the impeller or even destroy the meter.   

 To open a stop valve slowly when feeding water. When opening a stop valve hastily, the water 
meter might be damage due to water hammer.   

 

    

        Photo 4.12 Cleaning Inside Service Pipe    Photo 4.13 Opening Slowly 
 

Detach

WM

More than 5 Times
of Pipe dia.

More than 3 Times
of Pipe dia.

Pipe dia.
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5.7 Outline of Meter Reading 

Meter reading is the foundation of water tariff. It is necessary to keep conditions for easy reading and 
replacement, and effort should be made to improve accuracy of meter reading.  
 

The direct reading type integrates and digitally displays measured values.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 4.14 Meter Reading 
 
Meter Reading: Integer number only, not to calculate the decimal places.  
 
 
5.8 Responsibility of installation fee and maintenance of water meter  

When water meters and house connections (water service pipes) are installed in houses, CWASA and/or 
customers have responsibilities of installation and maintenance for a water meter and house connection. 
The division of roles for installation and maintenance are shown in Table 5.1.  
 

Table 5.1 Responsibilities of CWASA and Customers 
  CWASA Customers Remarks 
House 
Connection 
(Water service 
pipe) 

Install Preparation of  
material and Work 

- Up to water meter is 
CWASA  

Pay Payment includes 
pipes and fittings- 

-  

Water meter Install Supply and Work -  
Pay - Customer payment  

Suction Pump Remove Remove Report to CWASA Prohibition 
Storage Tank for building - Maintenance Customer  
Charge of repair - Customer payment  
Maintenance CWASA -  

 

Integer Number 

Decimal No. (100 L) 

Decimal No. (10 L) 

Decimal No. (1 L) 
Decimal No. (0.1 L) 

Rotary Index 
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5.9 Management of Water Meter 

A suitable record of meters is one that provides full and complete information on the installation, repair and 
testing of each meter with a minimum of expense. The time and effort devoted to maintaining meter records 
are considerable because of the number of units involved and because meters do not remain at one location 
during their useful life bur frequently moved.  
 
Information of water meter is managed and recorded properly. The contents of the record sheet are as 
follows:  
 
[Management Items] 
Installation date, meter size, registration number, make, type, date of purchase, manufacturer s serial 
number or utility s number, user name, installation location (Word No., address), etc. 
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6. Leakage Control 
 
6.1 Leakage Prevention Plan 
1) Setting Target Goal 

In order to prevent effectively leakage from water distribution and service pipes, implementation of a 
leakage preventive plan which is formulated based on a basic survey for distributed volume analysis and 
grasp of water pressure/leakage volume is necessary.  

2) Leakage Prevention Measures 
Leakage prevention measures consist of basic measure, countermeasure and preventive measure. 
Concreate measures are shown in Table 6.1.  

 
Table 6.1 Leakage Prevention Measures 

Measure Item Concrete Measure 
Basic Measure Preparation Establishment of construction organization, 

Preparation of drawings, documents and 
equipment 

Basic Survey Grasp of distributed volume, leakage volume and 
water pressure 

Technical Development Improvement of pipe and apparatus, development 
of leakage detection method, buried pipe 
detection method and leakage volume 
measurement 

Countermeasure Agile work (Repair aboveground leakage) Agile repair 
Planned patrol work (Repair underground 
leakage) 

Early detection and repair 

Preventive 
Measure 

Attendance of other constructions Patrol of pipelines and attendance at a site 
Improvement of distribution and service 
pipes 

Pipe replacement, service pipe installation, 
anticorrosive 

Water pressure control Maintenance of water distribution pipe, block of 
pipeline network,  installation of pressure 
reducing valve 

 
6.2 Basic Measure 
6.2.1 Water distributed volume analysis 

A water distributed volume analysis classifies distributed water consumption/use/loss systematically. 
An analysis result can be vital indicators for a water business and necessary to formulate a leakage 
prevention plan. Water distributed volume analysis is shown in Table 6.2.    
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Table 6.2 Water Distributed Volume Analysis 
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Revenue water (1) Water volume of revenue from a water tariff 
(2) Water consumption volume from fixed charge taps 

Subdistribution Volume for water supply to another water supplier 
Others (1) Water for a park use 

(2) Water for public flush toilet 
(3) Water for fire protection use 
(4) Other (revenue water from another accounts as maintenance fee) 

N
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-R
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ue
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V
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Meter insensitive 
water volume 

Water for non-revenue due to an insensitive meter 

Water volume for 
business use 

Flushing water for a pipe, water for business use on leakage 
repair/preventive works in distribution facilities 

Others (1) Water for a park use 
(2) Water for public flush toilet 
(3) Water for fire protection use 
(4) Other (non-revenue water) 

In
ef

fe
ct
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e 

W
at

er
 

V
ol
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Deduced 
consumption by  
settlement 

Water for reduced cost due to rusty water and so on 

Leakage Volume (1) Leakage volume from water main distribution pipe 
(2) Leakage volume from water branch distribution pipe 
(3) Leakage volume from the upper service pipe of a water meter 

Others Ineffective water caused by damaged facilities 

 

Points to note for measuring accurately each water volume in Table yy are as follows; 

a) A water meter which measures distributed water should be suitable for actual flow. 

b) In case that no water meter is in water for public use, a meter should be installed. 

c) Since meter insensitive water volume depends on a flow of water, a meter which adapts to the flow 

should be used.  

 

6.2.3 Measure of Leakage Volume 
 a

circumference 

 b) Confirm what water from other blocks is not flowing 

 c) Feed water to the block from one point, and then close all stop valves and water taps within the block 

 d) Measure the flow at the feeding point by a mobile electromagnetic flow-meter 

 e) The value indicated by the flow-meter is leakage volume 

 

There are two ways of measuring leakage volume.  

1) Rotation Method 
A target area is whole water supply service area. Divided service areas (blocks) are measured according 
to above mentioned method one at a time. Total of measured flow for all blocks is total leakage volume. 
This method is the most accurate.   

 
2) Selection Method 

A model block is selected from a whole service area, and then leakage volume is measured with the 
same method of the above mentioned direct measure. The total leakage volume is estimated based on 
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the result of the model block. This method makes an error much difference in case of inappropriate 
selected bloc. A proper selected block area contains approximately 3 to 5% of total water distribution 
pipe length 

 

6.3 Leakage Analysis 

A leakage analysis is vital to formulate a leakage prevention plan because the analysis classifies actual 
leakage and grasps the condition. Since accuracy information of distribution pipes and regional 
conditions is essential for the leakage analysis, it is necessary to collect the information. In a leakage 
repair work, records and statistical analysis of leakage conditions are conducted according to the 
following table. 
 

Table 6.3 Leakage Analysis Item 
1. Form leakage from aboveground and/or underground 
2. Facility Transmission pipe, distribution main pipe, distribution branch pipe, service pipe, reservoir, others 
3. Cause Leakage (pipe material, diameter, construction date, joint, crack, disconnected pipe, corrosion, 

valves, rubber packing, fire hydrant, others) 
Leakage caused by damage (pipe material, diameter, construction date, damage, others) 

4. Area Ground (corrosive soil, soft ground, filled-up land, others), traffic volume, road (public, private, 
others), paved road (pavement thick, gravel road, others) 

 
 
6.4 Countermeasures of Leakage 
(1) Agile work (Repair aboveground leakage) 
An agile work is repairing aboveground leakage with early appropriate detection. Detecting a leakage 
aboveground is comparatively easy, however, places such as a bridge-attached pipe and inside valve box 
are not observable. Therefore, a patrol and attendance at a construction site are necessary to detect a 
leakage.  
 
(2) Planned patrol work (Repair underground leakage) 
A planned patrol work is detecting underground leakage and repairing it systematically to the divided 
survey area in consideration of working efficiency. 

 
 

資料編-57



22

5. Consideration of Facility Survey 
Items that CWASA staffs must always be aware of O&M for water supply facilities are shown below. 
As for the first target, CWASA confirms the current status of distribution facilities included in the existing 
facilities, and makes inspection, flow and repair records of facilities such as raw water transmission pipe, 
transmission pipe, valves and elevated tank. Main purpose of these activities is to inspect them regularly.  

As for the second target, water distribution maps that consist of pipe routes and locations of valves and 
washout drain and fire hydrant, pipe diameter and pipe material is to be created. This information map is 
necessary for maintenance and repair of facilities. 

The primary factors of distribution facilities include the location and required demand of the water users. 
The principal facilities needed for the delivery of treated water are an elevated tank for storage, 
transmission and distribution pipes.  
Object facilities of inspection and check sheet are shown below. 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.1 Target water supply facilities and check sheet of inspection  
 

5.2 Consideration of Conditions of Distribution Network 
Confirmation of the following pipe conditions in pipe planning. 

1) Pipe Diameter: Investigation of main pipe and branch pipe diameters.  

2) Pipe Routes: Confirmation of pipe route and pipe position with map of the existing pipe network. 

3) The distribution network layout for new areas to be served will be formed by loops of pipelines to the 
extent practicable, thereby minimizing dead ends and providing flexibility in operation.  

4) Pipe Connecting Node: Confirmation of position of pipe connecting node with map of the existing 
pipe network. 

Intake Facility/Deep Tube Well 

Raw water Transmission Pipe 

Water Treatment Plant 

Transmission Pipe 

Elevated Tank 

Distribution Pipe 

Check Sheet A-1/A-2 

Pipe     Check Sheet B 
Valve    Check Sheet C 
Air Valve Check Sheet D 
Washout  Check Sheet E 

Pipe     Check Sheet B 
Valve    Check Sheet C 
Air Valve Check Sheet D 
Washout  Check Sheet E 

Check Sheet F 
Pipe     Check Sheet B 
Valve    Check Sheet C 
Air Valve Check Sheet D 
Washout  Check Sheet E 
Fire Hydrant Check Sheet G 
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5) Determination of diversion culvert location: method of installation of pipe at diversion points is 
decided after confirming other existing buried objects.  

 
5.2.1 Provision of Survey 
Required items in facilities inspection are shown below 

 Inspection Sheets 
 (Digital) Camera 
 Cover Opener (T key) 
 Wrench, spanner, Screw driver, cotton work gloves and so on 
 Maps 

 
 
5.2.2 Intake Facility/Deep Tube Well 

1) Observational items are mainly Fence, Concrete degradation, Facility condition (Appearance), Water 
quality (turbidity, unusual odor), Screen (Rust, trash-filled), Sedimentation in canal, and so on. 

2) CWASA staffs conduct the intake facility survey periodically. The inspectors contact the CWASA 
when discovering malfunction of the facility.  

3) The Guard always supervises the fence to prevent trespassing. 

4) CWASA displays Keep Off of general people in the bulletin board and signs at the intake site. 
 
5.2.3 Pipelines and Valves 
1) Raw Water Transmission and Transmission Pipes:  
There is little information of pipe from residents since raw water transmission pipes are located far from 
the management office (WTP) such as the paddy fields and mountainous region. It is thought of behind 
in the discovery when the pipe has a malfunction. Therefore, CWASA staffs make periodical inspection.  

2) Distribution Pipes:  
a) CWASA staffs prevent leakage of water in pipes, especially leakage from joints.  
b) CWASA replaces an old pipes when there is too much water leakage from pipe and not from the 

joints.  
c) CWASA staffs monitor and maintain pipes where it is possible to generate rust-colored water by 

stagnation of water at dead ends. 

3) Valve:  
a) Gate Valve: Gate valve is mainly used by on-off control. In case of opening only some position of 

valve disc, use of the gate valve is not advised. Valve disc in valve box moves up and down, and 
opens and shuts.  

b) Butterfly Valve: Valve disc in the valve box makes a valve rod in an axis, turns and opens and shuts.  

4) Air Valve: 
Air valves are located on all high points in the distribution pipelines to allow trapped air to be release 
from pipelines without loss of water. 

5) Washout: 
Washout: Washout drains are provided to keep the pipelines free from blockade. It shall be washed out at 
least once in 3 month in dry season and once a month in rainy season with enough water to flush the 
deposited dirt until clear water at washout is observed 
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5.2.4 Elevated Tank 
a) CWASA staffs clean the inside of the tank once a year.  
b) In case of cleaning inside the tank, staffs confirm leakage of water from the concrete crack and joint 

inside the tank. 
 

Table 5.1 Check Items of Water Facilities 
Facilities Check Items Remarks 

Intake Date, Fence, Concrete degradation, Condition 
(appearance), Water quality, Screen, 
Sedimentation, etc. 

Repair record, Sketch, 
Photograph 

Pipe Location, Diameter, pipe material, Condition 
(appearance), Water quality, Leakage, Sound, 
Customer complaints, etc. 

Repair record, Sketch, 
Photograph 

Valve, Air valve, 
Washout, Fire Hydrant 

Type, Location, Main pipe dia., Condition 
(appearance), Working, Leakage, Sound, Valve 
status, etc. 

Repair record, Sketch, 
Photograph 

Elevated Tank Location, Crack of concrete, Condition 
(appearance), Water quality, Leakage, Sound, 
Cleaning, etc. 

Repair record, Sketch, 
Photograph 

 
 
5.3 Procedures of investigation and report to CWASA 
At the time of the regular investigation of the water supply facilities, CWASA staffs make inspection record, 
and report to CWASA. When the abnormality and problem in the water facilities are discovered, staffs will 
repair it and inform CWASA of its result.  
 
1.5.1 Routine Work Procedures 
Procedures of investigation and report under the normal situation are shown below.  
 

 

1.5.2 Emergency Situation Procedures  
In emergency, as the priority is given to protect life of residents and to secure safety, establishment of 
liaison system is described in the Manual. In order to inform quickly, CWASA staff need to identify 
emergent incidence properly and inform it to the manager/board members as early as possible. The 
manager/board members must decide to inform to residents, collection proper information and grasping the 
proper situation of the incident. Liaison system in CWASA needs to establish, since residents may provide 
information to CWASA. 
 
 
Emergency situations will be classified into;  
 
 1. Stop of water supply function (large scale power failure, damage of facilities, water contamination) 
 2. Natural disaster (earthquake, damages caused by floods, landslide, fire disaster, abnormal climate, 

infectious disease) 
3. Terrorism (threat, destructive activities) 

    

The emergency in this context is defined as 1) stop of water supply function.  

 
The Manual describes that when emergency situation takes place, response will be made to protect life of 
residents and to secure safety, to protect water supply facilities, to secure continuance and safety of facility 
operation.  
Procedures under the emergency situation are shown below. 
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1.4 Out of Order and Measures of Valve 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.4.1 Gate Valve                        Figure 1.4.2 Butterfly Valve 
 

Table 1.4.1 Out of Order and Measures of Valve 
 Malfunction Causes Measures 

 
Gate 
Valve 

 
It is impossible to open and 
shut a valve. 

The valve seat is filled with 
alien substance such as 
garbage and sand.  
 
 

Removes alien 
substance. 

Abnormal abrasion of valve 
rod joint 
 

Adjustment and repair 
of valve joint 

Twist and distortion of valve 
rod 
 

Replacement of valve 
rod 

Abnormal abrasion of valve 
rod and valve box guide 
 

Repair of valve box 
edge. 

Malfunction of reduction 
gears 

Decomposition and 
parts cleaning. 
Replacement of parts of 
reduction gears 
 

 
Torque generates strongly in 
case of operation of the 
valve. 
Leakage of water from 
ground of valve 
 

The valve seat and valve rod 
are filled with alien 
substance 
 

Remove alien 
substance. 

Packing gland tighten up too 
much.  
 

Adjustment of packing 
gland nut.  

Valve disc digs deep into Adjustment of valve

Cap 

Valve rod 

Valve disc 

Valve box 

Valve rod 

Valve disc 

Shaft bearing
Rubber valve seat 

 

Bolt 
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 Malfunction Causes Measures 

valve seat.  
 

opening.  

Abnormal abrasion of 
packing, bad fastening of 
packing 
 

Adjustment or 
replacement of packing 

Dirt and so on adhere to a 
outcrop of valve rod, and 
surface of rod is a flaw.  
 

Grinding or replacement
of valve rod 

 
Leakage of water in spite of 
indicating close on opening 
gauge 

Abnormal abrasion or 
damage of valve seat 
 

Repair or replacement
of valve seat 

Bad opening gauge Inspection, replacement
of valve and gauge 
 

Bad adjustment with valve Readjustment with 
valve 
 

 
Vibration and/or noise from 
valve 

Generation of cavitation in
valve box 

Set the valve opening 
with no generation of 
cavitation.  
 

Butterfly 
Valve 

 
It is impossible to open and 
shut a valve.  

The valve seat is filled with 
alien substance such as 
garbage and sand. 

Remove alien 
substance. 
Repair rubber valve seat 
Repair a edge of valve 
disc. 
 

Malfunction of reduction 
gears 

Decomposition and 
parts cleaning. 
Replacement of parts of 
reduction gears. 
 

 
Torque generates strongly in 
case of operation of the 
valve. 

Bad shaft bearing of valve 
disc 

Replacement of shaft 
bearing 
 

Valve disc moved down Adjustment of valve 
disc position with 
adjusting-bolt 
 

Valve disc digs deep into 
valve seat. 

Adjustment of valve
opening. 
 

 
Leakage of water from valve 
seat with abnormal torque 
when closing valve.  

Separation of rubber valve 
seat 

Replacement of rubber 
valve seat 
 

The valve seat and valve rod 
are filled with alien 
substance 
 

Remove alien
substance. 

 
Leakage of water in spite of 
indicating close on opening 

Damage of rubber valve seat Replacement of rubber 
valve seat 
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 Malfunction Causes Measures 

gauge Bad opening gauge Conducting inspection 
of valve and gauge 
 

Bad adjustment with valve Readjustment with 
valve 
 

 
Vibration and/or noise from 
valve 

Backlash of gear in second 
reduction gears 

Adjustment and/or 
replacement of gear 
 

Generation of cavitation in 
valve box 

Inspect a cause of 
cavitation, and remove 
it.  
 

 

 

資料編-64



4

5. Out of Order and Measures of Water Meter 

Water meter failures are categorized such as no proceeding indicator, delay of indicator, inverse rotation of 
indicator, derangement, leakage from meter, unclearness of meter and meter damage.  
 
1) No proceeding indicator: Indicators stop after installing or during use.  
2) Delay of indicator: Phenomenon that indiscrete value decreases temporary or continuously during use.   

a. In case of indiscrete value decrease since no proceeding indicator occurred temporarily.  
b. In case of inaccurate of meter: since water meter is damaged.  

3) Inverse rotation of indicator: Phenomenon of indiscrete value subtraction due to inverse rotation of 
indicator.  

4) Derangement of indicator: Phenomenon that indicator sometimes moves inversely, unstable due to 
damaged meter parts.  

5) Leakage from meter: Phenomenon of leakage from meter or surroundings of meter.  
6) Unclearness of meter: It is not easy to read a meter due to unclearness of meter indicator and plate 

glass.  
7) Meter damage: Phenomenon that water meter is partially damaged due to external factors such as 

collision.  
 
1. No indicator proceeding 
Cause Instance Measure  
Alien substance such as sands, 
rust and pipe material get into 
gear portion and stops meter 

 Indicator stops immediately 
after opening the valve. 

 Meter indicator d stops 
suddenly. 

 No indicator proceeding after 
water is cutoff. 

 

Pipe cleaning is always 
conducted after pipe works. 

Over flow causes abnormal 
abrasion of meter parts and 
damage them.   
 

Abrasion is caused by heavy 
water flow 

Change meter to big rating one. 

Damage by water hammer When opening a valve 
forcefully after meter 
installation, there is a dash in 
the plumbing and the meter 
indicator will not work.  
 

Open the stop valve slowly.  

The transformation of the meter 
parts by hydrothermal, hot 
water 

Plastic meter plastic parts are 
transformed and become 
immovable due to 
hydrothermal.  
 

Replacement of meter parts 

No proceeding indicator by 
circumgyration by rapid inflow 
of air   

In case of beginning the flow of 
water after meter installation 
and/or upstream side plumbing, 
a lot of air makes the impeller 
rotate at a high-speed and the 
plastic parts are transformed 
due to generation of heat.   
 

 Air should be released 
gradually. 
 Stop valve in a meter should 
be opened slowly. 
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Meter parts are damaged by 
dropping and impact 

Indicator plate and gear wheel 
are damage and its turn 
becomes impossible to operate.  

 Meters should be handled
carefully especially during 
transportation.  
 Damaged meters should be 
checked to confirm the meter 
functions. 

 
 
 
2. Delay of indicator 
Case Instance Measure 
Alien substance such as sands, 
rust and pipe material get into 
impeller portion and stop meter 
temporally. 

Alien substances are crowded 
at impeller makes it 
temporarily immovable, but 
due to pressure fluctuation the 
clog is recovered.   
 

Pipe cleaning is always 
conducted after pipe working. 

Over flow causes abnormal 
abrasion of meter parts and 
damage them. 

Abnormal abrasion of rotation 
axes and gear wheel causes 
unstable condition.  
 

Change meter to big rating one. 

Delay of indicator by too little 
flow 

In case the flow rate is below 
the minimum flow rate.  
 

Change meter to suitable rating 
one. 

Bad meter installation posture The installed meter is leaning 
extremely.  
 

Install meter on horizontal 
pipes  

Accumulation of scale inside 
the meter 

Smooth turn of impeller is 
obstructed due to the 
accumulation of alien 
substances such as sand.  
 

Cleaning regularly 

 
 
3. Inverse rotation of indicator 
Cause Instance Measure 
Reverse installation - Meter should be installed in the 

direction as indicated in the 
case.  
 

Backflow in service pipe Water flows backward by 
siphon when pump is stopped.  
 

Check valve should be installed 
to prevent backflow 

Influence of ventilation Ventilation from exit side of 
meter backlashes and indicated 
value decreases.   
 

Entrance and exit of meter 
should be covered by caps or a 
vinyl bag.  

 
 
4. Derangement of indicator 
Cause Instance Measure 
Cause of water hummer Indicator plate is damaged, and 

gear wheels are dislocated and 
make irregular turn.  
 

Stop valve in a meter should be 
opened slowly. 
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Cause of over flow Gear wheels were dislocated 
and make irregular turn due to 
abnormal abrasion of meter 
parts. 
 

Change meter to big rating one. 

 
 
5. Leakage from meter 
Cause Instance Measure 
Destruction by water hummer When opening a valve 

forcefully, there is a dash in 
plumbing and the windowpane 
destroyed.  
 

Stop valve in a meter should be 
opened slowly 

Transformation and 
deterioration of gasket in meter 

Fastening is too strong and 
causes crack.  
 

Appropriate fastening. 

 
 
 
 
 
 
 
6. Unclearness of meter 
Cause Instance Measure 
Accumulation of alien 
substance such as sands, rust 
inside the meter 

Iron rust and other substances
get accumulate inside the meter 
and meter reading becomes 
difficult.  
 

Clean regularly 

Adhesion of water inside the 
meter 

The register box of the 
dry-meter is cracked by water 
hammer, and moisture was 
trapped inside it.   

 

The Stop valve in a the meter 
should be opened slowly  to 
prevent impact of water 
hammer 

 
 
7. Meter damage 
Cause Instance Measure 
Falling meter Indicator plate and gear wheel 

are damaged. 
 The meter should be handled 
carefully during the 
transportation and 
installment. 
 Damaged meters should not 
be used.  
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1. Water Meter Calibration Control 

The performance of water meters shall be such that they can accurately measure as wide a flow 
range as possible and are durable.  
  
Two methods of a water meter calibration are introduced herein. One is using the water meter 
calibration equipment at Chittagong WASA Central Store in Halishahar (refer to section 1.1), the 
other is examination of instrumental error to an existing water meter (refer to section 1.2 (1)).   
 
1.1 Water Meter Accuracy Management Equipment  
A master meter can be set in order to calibrate water meters.  

 Purpose of establishment 
Improvement in performance of repair meter of CWASA 

 Principle of equipment 
a) Typical size of the water meter to authorize is 20 mm (3/4 inch) and 25mm (1 inch). 
b) Measurement of theoretical amount of water is calculated from a water gauge. 
c) Accuracy management is evaluated from the difference of the measurement value of 

water amount and water meter (Refer to Figure 1.2) 
d) The range of an allowable error of measurement may be from 5% to 2%.  

Verification tolerance is used in this method (refer to section 1.2 (2)).

Figure 1.1  Flow sheet of Water Meter Accuracy Management Equipment (Reference) 
 
 
 

Tested Water Meters 
Flow Meters (3) 

Water Tank 

1 

2 
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(1) Verification Tolerance 

Verification tolerance is a permitted limit to judge acceptance or rejection of the water meter test. 
The range is shown in Figure 1.2.  
 
 
(2) Simple check of water meter 

As for the operation of the water meter, it confirms that the impeller operates with breath. 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.2 Range of Verification Tolerance for Domestic Water Meter (15 mm) 
 

In delivery inspection, there are 3 points to check the flow rate.  
 Q1: Minimum Flow Rate: The flow is a required minimum flow under meter movement conditions.  
 Q2: Transitional Flow Rate: The flow is a border value between small flow rang and big flow rang.  
 Q3: Permanent Flow Rate: The flow is a required maximum flow under meter movement 

conditions. 
 Q4: Overload Flow Rate: This is maximum flow to maintain a meter performance.  

 

The performance of flow rate shall comply with Table 1.1. 

 

 

 

 

 

Fixed Flow: Q1, Q2 and Q3 
In case of a domestic water meter 
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Table 1.1 Performance of Flow Rate 

 Meter Size 

20 mm 25 mm 

Minimum Flow Rate: Q1 0.05 m3/hr 0.08 m3/hr 

Transitional Flow Rate: Q2 0.08 m3/hr 0.13 m3/hr 

Permanent Flow Rate: Q3 4 m3/hr 6.3 m3/hr 

Overload Flow Rate: Q4 5 m3/hr 7.8 m3/hr 
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1.2 Examination of Instrumental Error with Master (Standard) Water Meter 
Tolerance is the range of allowable instrumental error. There are 2 kinds of tolerance, users  
tolerance and verification tolerance.  
 
 (1) Users  Tolerance 

Engineer confirms whether indiscrete value of a tested water meter is within users  tolerance (±10 %) 
or not. (Note: verification tolerance is ±2 - ±5 %.) 
Users  tolerance is an allowable error of active water meter during the period of examination validity 
(5 years).  
Examination of Instrumental error (%) with Master (standard) water meter is conducted by using 
equipment shown in Figure 1.3. Process of examination is shown below.  
 

1. Engineer excludes air by running water through the meter and service pipe.  
2. Fully open the stop valve of Master (standard) water meter 
3. Open the faucet slowly.  
4. Fully close off the stop valve of Master (standard) water meter, and read indiscrete values of 

2 meters. 
5. Fully open the stop valve of Master (standard) water meter.  

Again fully close off the stop valve of Master (standard) water meter after running water up 
to fixed test flow. 
Read indiscrete values of 2 meters. 
 (i.e. flow is 50 L in case of 40 mm diameter.) 

 
Calculation method of instrumental error is shown below.  
 
E (%) = (I-Q)/Q x 100 
 
E: Instrumental error (%) 
I: Indiscrete value of tested water meter (L) 
Q: Indiscrete value of Master (standard) water meter (L) 
 
The range of an allowable instrumental error of measurement may be 10 % (i.e. in case of 100 L, 
the range of an allowable is 10 L.) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1.3 Example of Examination of Instrumental Error with Master (standard) water meter 
 
 
 
 
 

Tested water meter

Hosepipe guard 

Inlet hosepipe 

Stop valve 

Outlet hosepipe 

Master (standard) water meter 
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5

[Example of Calculation] 
 Case 1 

 Type of water meter Initial indicator Final Indicator Difference 

Tested Meter (User s) 109.1067 m3 109.1477 m3 +0.0410 m3  (I) 

Master Meter 20.3782 m3 20.4182 m3 +0.0400 m3  (Q) 

 
E (%) = (I-Q)/Q x 100 
     = (0.0410-0.0400) / 0.0400 x 100 

     = 2.5 % <  10%  It is OK! 

 
Case 2 

 Type of water meter Initial indicator Final Indicator Difference 

Tested Meter (User s) 109.1067 m3 109.1417 m3 +0.0350 m3  (I) 

Master Meter 20.3782 m3 20.4182 m3 +0.0400 m3  (Q) 

 
E (%) = (I-Q)/Q x 100 
     = (0.0350-0.0400) / 0.0400 x 100 

     = -12.5 % >  10%  It is above tolerance error! 
    The Tested (User s) Meter should be replaced. 
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CHECK SHEET (AIR VALVE) 
 

Zone: 1, 2, 3, 4, North, Western Inspection Date (dd/mm/yyyy)____________________ 
Inspector Name ____________________ 

 

SL. No. Sub-block . Grid No. .  Road No. / Name .  
Facility ID: .Road Type:  Pavement / Unpaved / Concrete / Others  
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Air Valve and Valve Chamber 
Air Valve Type: Double Orifice / Rapid  Manhole Cover: Existence / Nonexistence 

*Double Orifice Type: Main pipe dia. 75  500 mm, Rapid type: more than 600mm 

Condition (Appearance): Rusty / Dirty / Trash-filled (Garbage) / Submerged  

Valve Functioning:  Function / Not Function   

Water Leakage: No Leakage / Leakage / Burst Sound:  Yes / No / Vibration 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 
Main pipe and Valve dia. 

Main Pipe Diameter (mm):     mm  Valve Dia. (70, 80, 100, 150 mm) 

Pipe Material: Ductile Iron (DI) / Cast Iron (CI) / PVC / Mild Steel (MS) / HDPE / Other (    )  

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Repair Record 

Activity on O&M Repair Record:  Clean / Leakage / Regular maintenance /  

Repair (                        ) / Replace (                        ) / Other (               ) 

Repair Date(dd/mm/yyyy): .Ref. No. of Repair Report: . 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Drawdamaged / repaired / replaced partsbelow the picture (If any) 
 
 

 

 
 
 

 
 

 
 
 

 
 

 
 

Ref.No. of Photo File (Photo File Name): _______________________ 

Rapid Air Valve (Plan) 

Rapid Air Valve (Section) 

Double Orifice Air Valve (Plan) 

Double Orifice Air Valve (Section) 

Main Pipe

Main Pipe 
Main Pipe 

Main Pipe

Chamber 

Chamber Chamber 

Chamber 

Manhole Cover 

Manhole Cover 

Manhole Cover 

Rapid Air Valve

Rapid Air Valve 
Double Orifice Air Valve 

Double Orifice 
Air Valve 

Valve dia.

Valve dia. 
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CHECK SHEET (OVER CROSSING PIPE) 
 

Zone: 1, 2, 3, 4, North, Western Inspection Date (dd/mm/yyyy)____________________ 

Inspector Name ____________________ 
 

SL. No. Sub-block . Grid No. . 
Road No. / Name . Facility ID: . 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Over CrossingPipe 

Pipe Diameter (mm):       mm Exposed Pipe Length:             m 

Crossing Type:Type A / Type B(refer to below figures) 

Pipe Material:Ductile Iron (DI) / Cast Iron (CI) / PVC / Mild Steel (MS) / HDPE / Other (    )  

Condition (Appearance):  Rusty / Dirty / Trash-filled (Garbage) / Submerged / Other (              ) 

Air Valve Functioning:  Function / Not Function/ No Valve 

Water Leakage: No Leakage / Leakage / BurstSound:  Yes / No / Vibration 

Existence of Air Release Valve:  Yes / Not  
Existence of Coating (Outside):  Yes / Not Re-CoatingDate(dd/mm/yyyy):. 

*Under Ground: Polyethylene Coating, Exposed Pipe: Non-Breeding Type Epoxy Coating (Gray)    
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Repair Record 

Activity on O&M Repair Record:  Clean / Leakage / Regular maintenance /  

Repair (                       ) / Replace (                       ) / Other (              ) 

Repair Date (dd/mm/yyyy): .          Ref. No. of Repair Report: .                 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Draw damaged / repaired / replaced parts or Leakage situation below the picture (If any) 
 

 
 

 
 
 

 
 

 
 

 
 

 
Type A                                              Type B 

 

Ref.No. of Photo File (Photo File Name): _______________________ 

Air Valve 

Air Valve 

Existing structure 
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CHECK SHEET (Butterfly VALVE) 
 

Zone: 1, 2, 3, 4, North, Western Inspection Date(dd/mm/yyyy)____________________ 

Inspector Name ____________________ 
 

SL. No. Sub-block . Grid No. .Road No. / Name .  
Facility ID: .Road Type:  Pavement / Unpaved / Concrete / Others  
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Butterfly Valve and Valve Chamber 

Valve Chamber: Existence / Nonexistence Manhole Cover: Existence / Nonexistence 

Valve Status (Under the normal operation):  Opened / Partially opened / Partially closed / Closed  

Degree of Opening (Butterfly Valve only): . 

Condition (Appearance): Rusty / Dirty / Trash-filled (Garbage) / Submerged / Other (                      )  

Valve Functioning:  Function / Not Function 

Water Leakage: No Leakage / Leakage / Burst Sound:  Yes / No / Vibration 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Main pipe 

Pipe Diameter (mm):               mm 

Pipe Material:Ductile Iron (DI) / Cast Iron (CI) / PVC / Mild Steel (MS) / HDPE / Other (    )  

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Repair Record 

Activity on O&M Repair Record: Clean / Leakage / Regular maintenance /  

Repair (                        ) / Replace (                        ) / Other (                ) 

Repair Date(dd/mm/yyyy):.Ref. No. of Repair Report:. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Drawdamaged / repaired / replaced parts below the picture (If any) 
 
 

 
 
 

 
 

 
 

 
 
 

 
 

Ref.No. of Photo File (Photo File Name): _______________________ 

Main Pipe 

Main Pipe Main Pipe 

Manhole Cover Manhole Cover 

Chamber 

Chamber 

Chamber 

Butterfly Valve (Plan) 

Butterfly Valve (Section) Butterfly Valve (Section) 

Butterfly Valve 

Butterfly Valve 

Butterfly Valve 

Butterfly Valve 
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CHECK SHEET (DEEP TUBE WELLPUMP) 
 

Zone: 1, 2, 3, 4, North, Western Inspection Date (dd/mm/yyyy)____________________ 

Inspector Name ____________________ 
 

SL. No. Sub-block . Grid No. .  Road No. / Name .  
Facility ID: .Existence of Wall Fence:  Yes / Not 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Pump 

Pump Category: Submerged Pump / Dry Pit Type Pump  

Power: kW Head:  m Pump Diameter:  mm  
No. of Pumps: Unit (Stand By:  Unit ) 

Submersible Pump:  Function / Not Function / No Pump  
Submersible Cable: Function / Not Function / No Cable  
 

Condition(Appearance): Rusty / Dirty / Trash-Filled(Garbage) / Other (                                   )  
Water Quality: Not found abnormal / Turbidity / Unusual odor / Rusted color/ Other (                      )  

Non-return valve:  Function / Not Function / No Valve 
Flow Meter:  Function / Not Function / No Flow Meter  

Pressure Gage:  Function / Not Function / No Pressure Gage 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Repair Record 

Activity on O&M Repair Record:  Clean / Leakage / Regular maintenance /  

Repair (                         ) / Replace (                         ) / Other (                ) 

Repair Date (dd/mm/yyyy): .Ref. No. of Repair Report: . 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Drawdamaged / repaired / replaced parts below the picture (If any) 
 
 

 
 

 
 

 
 
 

 
 

 
 

 
Ref.No. of Photo File (Photo File Name): _______________________ 
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CHECK SHEET (ELEVATED TANK) 
 

Zone: 1, 2, 3, 4, North, Western Inspection Date (dd/mm/yyyy)____________________ 

Inspector Name ____________________ 
 

SL. No. Sub-block . Grid No. . 
Road No. / Name . Facility ID: . 
Existence of Wall Fence:  Yes / No   

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Elevated Tank and Yard Pipe 

ConcreteCrack: Yes (No. of Clacks         ) / Not  

Condition(Appearance): Rusty / Dirty / Trash-Filled (Garbage) 

Water Leakage: No Leakage / Leakage / BurstSound from pipe:  Yes / No / Vibration 

Water Quality: Not found abnormal / Turbidity / Unusual odor / Rusted color 

Residual Chlorine:          mg/LValve: Gate Valve / Butterfly Valve 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Repair Record 

Activity on O&M Repair Record:  Clean / Leakage / Regular maintenance /  

Repair (                         ) / Replace (                         ) /Other (               ) 

Repair Date(dd/mm/yyyy): .Ref. No. of Repair Report: . 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Drawdamaged / repaired / replaced parts below the picture (If any) 
 
 

 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
 

Ref.No. of Photo File (Photo File Name): _______________________ 
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CHECK SHEET (FIRE HYDRANT) 
 

Zone: 1, 2, 3, 4, North, Western Inspection Date (dd/mm/yyyy)___________________ 

Inspector Name ____________________ 
 

SL. No. Sub-block .          Grid No. .          Road No. / Name .  
Facility ID: .       Road Type:  Pavement / Unpaved / Concrete / Others  
 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Fire Hydrant and Chamber 

HydrantType: Single Mouth / Dual MouthManhole Cover: Existence/ Nonexistence. 

Condition (Appearance): Rusty / Dirty / Trash-filled (Garbage) / Submerged  

Valve Functioning:  Function / Not FunctionWater Leakage: No Leakage / Leakage / Burst 

Sound:  Yes / No / Vibration 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Main pipe 

Pipe Diameter (mm):mm 

Pipe Material:Ductile Iron (DI) / Cast Iron (CI) / PVC / Mild Steel (MS) / HDPE / Other (    )  

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Repair Record 

Activity on O&M Repair Record:  Clean / Leakage / Regular maintenance /  

Repair (                         ) / Replace (                         ) / Other (                ) 

Repair Date(dd/mm/yyyy): .Ref. No. of Repair Report: . 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Drawdamaged /repaired / replaced parts below the picture (If any) 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ref.No. of Photo File (Photo File Name): _______________________ 

Fire Hydrant (Plan) 

Fire Hydrant (Section) Fire Hydrant (Section) 

Chamber 

Chamber Chamber 

Fire Hydrant 

Fire Hydrant Fire Hydrant 

Main Pipe 

Main Pipe 

Manhole Cover 

Manhole Cover 

Manhole Cover 

Main Pipe 
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CHECK SHEET (GATE VALVE) 
 

Zone: 1, 2, 3, 4, North, Western Inspection Date(dd/mm/yyyy)____________________ 

Inspector Name ____________________ 
 

SL. No. Sub-block . Grid No. .Road No. / Name .  
Facility ID: .Road Type:  Pavement / Unpaved / Concrete / Others  
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Gate Valve and Valve Chamber 

Valve Chamber: Existence / NonexistenceManhole Cover: Existence / Nonexistence 

Valve Status (Under the normal operation):  Opened / Closed  

Condition (Appearance): Rusty / Dirty / Trash-filled (Garbage) / Submerged / Other (                      )  

Valve Functioning:  Function / Not Function 

Water Leakage: No Leakage / Leakage / Burst Sound:  Yes / No / Vibration 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Main pipe 

Pipe Diameter (mm): mm 

Pipe Material:Ductile Iron (DI) / Cast Iron (CI) / PVC / Mild Steel (MS) / HDPE / Other (    )  

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Repair Record 

Activity on O&M Repair Record: Clean / Leakage / Regular maintenance /  

Repair (                        ) / Replace (                        ) / Other (                ) 

Repair Date(dd/mm/yyyy):.Ref. No. of Repair Report:. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Drawdamaged / repaired / replaced parts below the picture (If any) 
 

 
 

 
 
 

 
 

 
 

 
 
 

 
 

Ref.No. of Photo File (Photo File Name): _______________________ 

Gate Valve (Plan) 

Gate Valve (Section) Gate Valve (Section) 

Main Pipe 

Main Pipe 

Main Pipe 

Chamber 

Chamber 

ManholeCover 

Chamber 

ManholeCover 

Gate Valve Gate Valve 
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CHECK SHEET (INLET CHAMBER for DMA) 
 

Zone: 1, 2, 3, 4, North, Western Inspection Date(dd/mm/yyyy)____________________ 

Inspector Name ____________________ 
 

SL. No. Sub-block . Grid No. .Road No. / Name .  
Facility ID: .Road Type:  Pavement / Unpaved / Concrete / Others  
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Flow Meter, Valve and Valve Chamber 

Manhole Cover: Existence / Nonexistence Valve Type: Gate Valve / Butterfly Valve 

Valve Status (Under the normal operation):  Opened / Closed  

Condition (Appearance): Rusty / Dirty / Trash-filled (Garbage) / Submerged / Other (                      )  

Valve Functioning:  Function / Not FunctionWater Leakage: No Leakage / Leakage / Burst 

 Sound:  Yes / No / Vibration Flow Meter: Function / Not Function 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Main pipe 

Pipe Category: Primary / Secondary / Tertiary 

Diameter (mm): mm 

Pipe Material:Ductile Iron (DI) / Cast Iron (CI) / PVC / Mild Steel (MS) / HDPE / Other (    )  

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Repair Record 

Activity on O&M Repair Record: Clean / Leakage / Regular maintenance /  

Repair (                        ) / Replace (                        ) / Other (                ) 

Repair Date(dd/mm/yyyy):.Ref. No. of Repair Report:. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Drawdamaged / repaired / replaced parts below the picture (If any) 
 
 

 
 

 
 
 

 
 

 
 

 
 
 

Ref.No. of Photo File (Photo File Name): _______________________ 

Inlet Chamber (Plan) 

Inlet Chamber (Section) 

Chamber 

ManholeCover 

Chamber Flow Meter 
Valve 

Valve 
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CHECK SHEET (PIPE) 
 

Zone: 1, 2, 3, 4, North, Western Inspection Date (dd/mm/yyyy)____________________ 

Inspector Name ____________________ 
 

SL. No. Sub-block . Grid No. .  Road No. / Name .  
Facility ID: .Road Type:  Pavement / Unpaved / Concrete / Others  
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Main / Distribution Pipe 

Pipe Diameter (mm):mm 

Pipe Material:Ductile Iron (DI) / Cast Iron (CI) / PVC / Mild Steel (MS) / HDPE / Other (    )  

Condition (Appearance): Exposed / Other (                                                       ) 

Pipe Damaged:Yes / NoWater Leakage: No Leakage / Leakage / BurstSound: Yes / No / Vibration 

Water Quality (Customer Complaint): Not found abnormal / Turbidity / Unusual odor / Rusted color / Other 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Repair Record 

Activity on O&M Repair Record:  Clean / Leakage / Regular maintenance /  

Repair (                        ) / Replace (                         ) / Other (                ) 

Repair Date(dd/mm/yyyy): .Ref. No. of Repair Report: . 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Drawdamaged / repair / replace parts or Leakage situation below the picture (If any) 
 

 
 

 
 

 

 
 
 

 
 

 
 

 
 
 

 
 

Ref.No. of Photo File (Photo File Name): _______________________ 

Pipe (Section) 

Pipe (Plan) 

Pipe 

Cover 

Pipe Diameter 

資料編-83



CHECK SHEET (SERVICE CONNECTION to Low Income Community) 
 

Zone: 1, 2, 3, 4, North, Western Inspection Date (dd/mm/yyyy)____________________ 

Inspector Name ____________________ 
SL. No. Sub-block . Grid No. . 

Road No. / Name . Facility ID: . 
Road Type:  Pavement / Unpaved / Concrete / Others  
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

ServiceConnection and Meter Box 

Service Pipe Diameter (mm):mm  

Service Pipe Material:Ductile Iron (DI) / Cast Iron (CI) / PVC / Mild Steel (MS) / HDPE / Other (      )  

Meter Box Material: Brick / FRP / Concrete / Other(             )  Box Location: Underground / Aboveground 

Gate Valve Chamber: Brick / FRP / Concrete / Other (               )  

Condition (Appearance):  Rusty / Dirty / Trash-filled (Garbage) / Submerged / Other (                       )  

Gate Valve Work Functioning:  Function / Not FunctionWater Leakage: No Leakage / Leakage / Burst 

Sound:  Yes / No / Vibration 

Faucet: Number of Faucets:            Faucet Condition: Normal / Abnormal (                       ) 

Water Quality (Customer Complaint): Not found abnormal / Turbidity / Unusual odor / Rusted color/ Other (     ) 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Repair Record 

Activity on O&M Repair Record:  Clean / Leakage / Regular maintenance /  

Repair (                         ) / Replace (                         ) / Other (                ) 

Repair Date(dd/mm/yyyy): .Ref. No. of Repair Report: . 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Draw damaged / repaired / replaced parts or Leakage situation below the picture (If any) 
 

 
 

 
 

 
 
 

 
 

 
 

 
Ref.No. of Photo File (Photo File Name): _______________________ Service Connection (Section) 

ServiceConnection (Plan) 

Water Meter

Gate ValveValve Chamber 

Faucet 

Manhole Cover 

Manhole Cover

Fiber Reinforced Plastic 
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CHECK SHEET (SERVICE CONNECTION to Customer) 
 

Zone: 1, 2, 3, 4, North, Western Inspection Date (dd/mm/yyyy)____________________ 

Inspector Name ____________________ 
 

SL. No. Sub-block . Grid No. . 
Road No. / Name . Facility ID: . 
Road Type:  Pavement / Unpaved / Concrete / Others  

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

ServiceConnection and Meter Box 

Service Pipe Diameter (mm):mm  

Service Pipe Material:Ductile Iron (DI) / Cast Iron (CI) / PVC / Mild Steel (MS) / HDPE / Other (      )  

Meter Box Material: Brick / FRP / Concrete / Other(             )  Box Location: Underground / Aboveground 

Condition (Appearance):  Rusty / Dirty / Trash-filled (Garbage) / Submerged / Other 

(                       )  

Valve Work Functioning:  Function / Not FunctionWater Leakage: No Leakage / Leakage / Burst 

Sound:  Yes / No / Vibration 

Water Quality (Customer Complaint): Not found abnormal / Turbidity / Unusual odor / Rusted color/ Other (     ) 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Repair Record 

Activity on O&M Repair Record:  Clean / Leakage / Regular maintenance /  

Repair (                         ) / Replace (                         ) / Other (                ) 

Repair Date(dd/mm/yyyy): .Ref. No. of Repair Report: . 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Draw damaged / repaired / replaced parts or Leakage situation below the picture (If any) 
 

 
 

 
 

 
 
 

 
 

 
 

 
 
 

 Service Connection (Section) 

Service Connection (Plan) 

Main Pipe

Main Pipe

Meter Box

Meter Box 

Water Meter 

Fiber Reinforced Plastic 
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CHECK SHEET (WASHOUT) 
 

Zone: 1, 2, 3, 4, North, Western Inspection Date (dd/mm/yyyy)____________________ 

Inspector Name ____________________ 
 

SL. No. Sub-block . Grid No. .  Road No. / Name .  
Facility ID: .Road Type:  Pavement / Unpaved / Concrete / Others  
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Washout and Chamber 
Manhole Cover: Existence / Nonexistence 

Valve Status (Under the normal operation): Closed / Not Closed  

Washing Date (dd/mm/yyyy): . 

Condition (Appearance):  Rusty / Dirty / Trash-filled (Garbage) / Submerged / Other 

(                        )  

Valve Functioning:  Function / Not Function   

Water Leakage: No Leakage / Leakage / Burst Sound:  Yes / No / Vibration 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Main pipe 

Main Diameter (mm): mmDrainage Pipe Diameter              mm 

Main Pipe Material:Ductile Iron (DI) / Cast Iron (CI) / PVC / Mild Steel (MS) / HDPE / Other (    )  

Drainage Pipe Material: Ductile Iron (DI) / Cast Iron (CI) / PVC / Mild Steel (MS) / HDPE / Other (    ) 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Repair Record (Main Pipe / Drainage Pipe) 

Activity on O&M Repair Record:  Clean / Leakage / Regular maintenance /  

Repair (                         ) / Replace (                         ) / Other (                ) 

Repair Date(dd/mm/yyyy): .Ref. No. of Repair Report: . 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Draw damaged / repaired / replaced parts below the picture (If any) 
 
 

 
 
 

 
 

 
 

 
 
 

 

Washout (Plan) 

Manhole Cover 

Drainage Pipe 

Main Pipe 

Drainage Pipe 

Gate Valve 

Gate Valve 
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Workshop Materials 
(Presentation Slides) 
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Problem on Pipeline

It is possible to supply water normally from the 
elevated tank in service area. 

Water supply sometimes stops due to temporal 
water supply. 

However, water can not be provided at a certain 
place in spite of resuming water supply. 

1. Possible Cause 
1) Since there may be entrapped air at a higher elevation 

on the pipeline, the entrapped air can hinder from 
conveying water through pipe. 

2) Location of an air valve may be inappropriate. 

3) An air valve may be malfunction but an air valve is 
installed at peak point. 

2. Entrapped Air Occurrence Point 

Nonexistence air 
valve at peak point 
on pipeline 

In appropriate 
location of an air 
valve

An air valve is 
malfunction. 
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3. Measure 

• To confirm the geographical higher elevations on the 
pipe route at first, then confirm an air valve existence 
or nonexistence. 

• When necessity of an air valve is ascertained at some 
higher elevations, the air valve should be installed at 
the point. 

4. Occurrence Procedure and Measure 

1) Normal Operation 
for conveying water in 
pipeline 

2) When water supply 
was suspended, 
entrapped air may occur 
at peak point on pipeline. 

3) The entrapped air 
can hinder from 
conveying water when 
water supply resumed. 

4) When an air valve is installed at the peak 
point, the air valve releases entrapped air from 
inside pipe. 

5) Normal Operation 
after installing an air 
valve資

料
編
-
1
1
9



資
料

編
-
1
2
0



資
料

編
-
1
2
1



資
料

編
-
1
2
2



資
料

編
-
1
2
3



資
料

編
-
1
2
4



資
料

編
-
1
2
5



資
料

編
-
1
2
6



資
料

編
-
1
2
7



資
料

編
-
1
2
8



Instrum
ental

Error(%
)

Pressure
D
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Attendant List of Workshop/OJT 
on

Water Distribution Facility 
Maintenance
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Date Workshop 2015/9/6 2015/9/7 2015/10/6 2015/10/7 2015/10/18 2015/10/19 2015/11/16 2015/12/14 2016/3/2 2016/3/14 2016/3/21

No. Name Org. Position Distribution
& Valve

Service pipe
& Meter

Inspection
Facilities 1

Inspection
Facilities 2

Calibration,
Distribution Summary Summary Summary Summary Summary Summary

- Nasir Uddin Ahmed PANI TA ok ok ok ok ok ok ok ok ok ok ok

- Md. Mostofa PANI TA ok ok ok ok ok ok - - ok ok ok

1 Keya Chowdhury CWASA Assistant Engineer ok ok - - - - - -

2 Shahidul Islam CWASA Sub-Assistant Engineer ok ok ok ok ok ok - - - - -

3 Richard Nelson Penheiro CWASA Sub-Assistant Engineer ok ok ok

4 Nurul Islam CWASA Plumbing Mechanics - - ok ok ok ok ok ok ok ok -

5 Sekander Meah CWASA Plumbing Mechanics - - ok ok ok ok ok ok - ok -

6 Abul Khair CWASA Plumbing Mechanics - - ok ok ok ok ok ok ok ok ok

7 Mohd Ullah CWASA Plumbing Mechanics - - ok ok ok ok - - ok ok -

8 Md. Zakir Ahmed CWASA Plumbing Mechanics - - ok ok ok ok ok ok - -

9 Ratan Kumar Das Gupta CWASA Plumbing Mechanics ok ok -

10 Md. Harunur Rashid CWASA Plumbing Mechanics ok - ok

11 Md. Nurul Alam CWASA Plumbing Mechanics ok - -

12 Md. Faruk CWASA Plumbing Mechanics ok ok ok

13 Md. Mohi Uddin CWASA Plumbing Mechanics ok ok ok

14 Surja Kumar CWASA Assistant Plumbing Mechanics ok ok ok ok ok ok ok ok ok ok ok

15 Md. Nurul Absar CWASA Assistant Plumbing Mechanics ok ok - - ok ok - - ok ok ok

16 S. M. Abbas Hossain CWASA Assistant Plumbing Mechanics - - ok ok ok ok ok ok ok ok ok

17 Ziaur Rahman CWASA Assistant Plumbing Mechanics - - ok ok ok - ok ok - - ok

18 Sayed Shiful Islam CWASA Assistant Plumbing Mechanics - - ok ok ok ok ok ok - - ok

19 Idrish Miah CWASA Assistant Plumbing Mechanics ok ok -

20 Md. Nurul Amin CWASA Assistant Plumbing Mechanics ok ok ok

21 Md. Anower Hossen CWASA Assistant Plumbing Mechanics ok - ok

22 Md. Delower Hossen CWASA Assistant Plumbing Mechanics ok - ok

23 Md. Jamal Uddin CWASA Assistant Plumbing Mechanics ok - ok

24 Md. Rasel Mia CWASA Helper ok ok ok ok ok ok - - ok - ok

25 Sonjoy Bosu CWASA Helper ok ok ok ok ok ok - - ok - ok

26 Yousup Mirza CWASA Helper ok ok ok ok ok ok - - ok - -

27 Md. Akhtar Hossain CWASA Helper ok ok ok ok ok ok - - ok - ok

28 Shohel Rana CWASA Helper ok ok ok ok - ok - - - - -

29 Md. Riazul Islam CWASA Helper ok ok - ok ok - - - ok - ok

30 Md. Sarwar Uddin CWASA Meter Inspector ok

31 Md. Jasim Uddin CWASA Meter Inspector -

32 Abdur Rahim Khndkr CWASA Meter Inspector ok

33 Md. Ali Sohail CWASA Meter Inspector ok

34 Md. Abdul Majid  CWASA Meter Inspector ok

35  Md. Nurul Amin CWASA Meter Inspector ok

36 Md. Enayetullah CWASA Meter Inspector ok

37 ShamsulAlam CWASA Meter Inspector -

38 Mohd. Sahjahan CWASA Meter Inspector ok

39 Abu Jafar CWASA Meter Inspector -

40 Mohd Abdul Momin CWASA Meter Inspector ok

41 Mohd Hossain CWASA Meter Inspector ok

42 Forhadur Rahman CWASA Meter Inspector ok

43 Md. Kamal Khan CWASA Meter Inspector ok

44 Nasir Uddin CWASA Meter Inspector ok

45 Bahadur Kumar Singha CWASA Meter Inspector ok

46 Md. SamsulKibria CWASA Meter Inspector ok

47 Md. Nazrul Islam CWASA Meter Inspector -

48 S. Kamrul Ahsan CWASA Meter Inspector ok

49 Md. S. Maniruzzaman CWASA Meter Inspector ok

50 Abul Hashem CWASA Meter Inspector ok

51 Debabrata Das CWASA Meter Inspector ok

52 Md. Reazur Rahman CWASA Meter Inspector ok

53 Md. Atiqur Rahman CWASA Meter Inspector ok

54 Mir MohdLokman CWASA Meter Inspector ok

55 Md. OhidulAlam CWASA Meter Inspector ok

56 Md. Jahangir Alam CWASA Meter Inspector ok

57 Mosleh Uddin Meaji CWASA Meter Inspector ok

58 Md. Mujibullah Khan CWASA Meter Inspector -

59 Md. Harun MeahChy CWASA Meter Inspector ok

60 Md. Jamal Uddin CWASA Meter Inspector ok

61 RatanKanti Das CWASA Meter Inspector ok

62 Md. Golam Sarwar CWASA Meter Inspector ok

63 Md. Kutubul Hasan CWASA Meter Inspector ok

64 Md. NurulAlam CWASA Meter Inspector ok

65 Md. Abdul Mannan CWASA Meter Inspector -

66 Mrs. NurNahar CWASA Meter Inspector ok

67 Mrs. RabeyaBegum CWASA Meter Inspector ok

68 Md. Mamunur Rashid CWASA Meter Inspector ok

69 Md. Eskandar Ali CWASA Meter Inspector ok

70 Md. Abul Bashar CWASA Meter Inspector ok

71 Md. Anwar Hossain Chy CWASA Meter Inspector ok

ok: attended, -: absent

Attendant List of Workshop on Water Distribution Facility Mangement 
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