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One of the customer complaints often received by 
PDAM is turbid drinking water, at times accompanied 
by an unpleasant odor. Turbid and smelly water occurs 
due to various factors, among others the old age of 
the pipeline networks hence many pipes are leaking 
and corroded causing dirt to enter at a time the water 
pressure is low or when the pipes are empty. An 
imperfect water processing process could also leave 
sedimentation in the pipes which accumulate from 
time to time. Other than that, water pressure that is 
lower than it should be makes it easier for matters 
to sediment and stick to the pipes. At times the 
flow of water ceases due to various reasons and this 
also triggers the occurrence of sedimentation in the 
pipes. If the process of pipe flushing if not conducted 
in accordance with the correct procedures is possible 
that the dirt remains after the flushing and will be 
distributed to the consumers. 

Since the PDAM has a commitment to provide the 
best services to its consumers it is striving to follow 
standard operational steps or procedures, through 
applying innovative methods such as conducted by 
PDAM Tirta Kahuripan Bogor District. Within the series 
of processes which have to be undertaken, starting 
from extracting raw water until distributing of drinking 
water, there is a process of pipe flushing needed. This 
process can be conducted through various methods, 
one of which is innovative in nature and named 
flushing by air scouring. In developed countries such as 

the Netherlands in general the process of pipe flushing 
is no longer carried out due to the strict application 
of standard steps or procedures for processing and 
distribution of drinking water. Such procedures already 
guarantee high quality drinking water with level of 
turbidity (NTU) at less than 0.1. Due to the excellent 
quality of water, there are no matters in sedimentation 
and sticking to the pipe walls

3.2.2	 What is Air Scouring?

Air scouring is a method of pipe flushing or 
cleaning by using high pressure air to release 
the dirt sticking to pipes. Unlike its name which 
sounds so advanced, this cleaning method is quite 
easy to carry out and does not require advanced 
equipment. Merely with the help of high pressure 
compressor of around 8 atm, piple flushing by air 
scouring can be carried out. 

The process of pipe flushing can be done by injecting 
high pressure air into the pipeline network which 
is first isolated. Such high pressure air shall cause 
a very strong turbulence in the pipes which is able 
to remove the dirt in the pipes marked by the very 
turbid water coming out from the wash out or outlet 
which shall gradually becoming clear after all dirt 
sticking to the pipes are removed and pushed out of 
the pipes through water flow which is then disposed 
of through the wash out. 

Location of trial runs method Air Scouring. (Source: Twinning PDAM Kabupaten Bogor, 2007-2008)
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3.2.3	 Application of Water Scouring 
Method at PDAM Tirta Kahuripan 
Bogor

As most of the other PDAM in Indonesia, PDAM Tirta 
Kahuripan Bogor until now uses the process of pipe 
cleaning through the strength of pressure of the water 
itself, however since the water pressure in the pipeline 
network is generally weak, approximately 1 – 2 atm, 
sedimentation of the dirt and sticking to the pipes are 
not removed. Another method in general is by using 
a sponge or a type of foam rubber pushed through 
by the water pressure hence sweeping out the dirt 
sticking to the pipes, however even this method is felt 
to be less practical by some of the PDAMs. 

For PDAM Tirta Kahuripan Bogor customer satisfaction 
is the most important issue, hence improvement in 
quality of distributed water constitutes one of the 
efforts to achieve customer satisfaction. Additionally, 
prime drinking water quality also constitutes the 
demand from Government Regulation No. 16/2005. 
Through partnership with one of the drinking water 
companies from the Netherlands namely DZH 
(Dune Water Company South-Holland), PDAM Tirta 
Kahuripan Bogor District has begun applying pipe 
cleaning with the air scouring method to improve the 
quality of the water distributed to consumers. 

Through such twinning program or cooperation, 
DZH provides information, experience and expertise 
through various phases of activities which in 
principle are divided into 2 main activities, namely: 
(1) introduction to the theory of pipe cleaning 
by air scouring method through training, and (2) 
pipe cleaning practice in the field. These two main 
activities are assessed as being effective to transfer 
information and expertise, since the PDAM personnel 
involved shall not only know the theory but also how 
to apply this in the field. 

In applying this pipe cleaning method, PDAM Tirta 
Kahuripan Bogor has conducted pilot projects in 
the service areas of Kota Wisata. Kota Wisata area 
was selected as a pilot project location since the 
existing pipeline network there is easier to isolate, 
the residential condition and environment are more 
structured, and also the consumers in the Kota Wisata 
service want better quality drinking water. 

In general, procedures for pipe cleaning through air 
scouring method are divided into two main parts, 
namely: preparation and process of pipe cleaning. 

Preparation Phase covers the following activities: 
Preparation of the required equipment namely: 
high pressure compressor (8 atm), air filter, valve 
and manometer. 
Checking and conditioning the network to be 
drained such as isolation of system/network, 
preparing pipe stands to inject air into compressor, 
checking condition of valve, shut off customer 
taps, condition of pressure. 
Preparation of schedule for implementation and 
sending out notification letters to customers in the 
location where pipe cleaning shall be carried out. 

Pipe Cleaning Phase covers the following activities: 
To close of all taps of customers and open the 
wash out in the location where pipe cleaning shall 
be carried out. 
To inject air from compressor into the pipeline 
network using pressure 2-4 bars above the water 
pressure. 
Dirt water mixed with the air that exits through 
the wash out, which initially shall be very turbid, 
however gradually will become clearer as a sign 
that the cleaning process is complete. 
Isolation of the network is then reopened and flow 
to the customers shall return to normal. 

According to PDAM Tirta Kahuripan Bogor personnel, 
the cleaning process is quick with very clean results. 
The pipeline network with a length of 1.5 km was 
cleaned out within an average period of 0.5 – 1 hour, 
depending on the level of turbidity. However cleaning 
with this method is also not free of constraints, 
namely the time needed for preparatory steps for the 
first pipe cleaning takes quite some time (around 2 – 
3 days) to prepare the network and find the location 
of valves and wash out. However the subsequent 
cleaning for the same location in another six months 
or 1 year shall have no such constraints due to the 
information and experience available from the first 
phase cleaning. 

Limited equipment is still felt by PDAM Tirta Kahuripan 
Bogor as an impediment to apply this pipe cleaning 
method on an extensive scale. Currently the PDAM 
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possesses only 1 high pressure compressor, hence it will 
take quite a long time to finalize cleaning of all pipeline 
networks which is estimated to be approximately 
1,900 km. Other than that, the air scouring cleaning 
method is only effective for pipes with a diameter 
of 290 mm, hence such method cannot be used for 
larger diameter pipes or trunk line.

3.2.4 	Plus Benefits of the Air Scouring 
Method 

Air Scouring in the field. (Source: Team Twinning PDAM Bogor, 
2007-2008)

Should you be interested to know further about 
the use of hand terminal and method of pipe 
cleaning with air scouring, please contact: 

Ir. Daryanta, M.Si
Technical Director/Coordinator of Twinning
PDAM Tirta Kahuripan Bogor District

Jl. Raya Tegar Beriman
Cibinong, Bogor 16913
Tlp.: 62 21 87915274
Fax: 62 21 87915278
Email: dirtek@pdam-kabbogor.co.id
Website: http://www.pdam-kabbogor.co.id

From left to right:
1.	Flushing without air (45,7 NTU)
2.	Flushing with air scouring at the starting process (498 NTU)
3.	Flushing with air scouring after 5’ (38 NTU)
4.	Flushing with air scouring after 10’ (13 NTU)
5.	Flushing with air scouring after 15’ (23 NTU)
(Source: Team Twinning PDAM Bogor, 2007)

Compared to the normal pipe cleaning method which 
only relies on water pressure alone, pipe cleaning 
using the air scouring method is felt to have more 
benefits for PDAM Tirta Kahuripan Bogor, namely: 
1.	 Shorter time for pipe cleaning 
2.	 Less water used 
3.	 The results are clearer water and almost all dirt in 

the pipes can be cleaned out 
4.	 Points of leakages can be discovered (due to 

the high pressure of air injected into the pipes, 
water would exit from any leakages in the pipes, 
surfacing through the land above them, with 
thickness of 40 – 50 cm). 

No less important, the air scouring cleaning method 
is assessed as preparation towards ready to drink 
water services in the future, since the condition of the 
pipeline network very much determines the quality of 
ready to drink water. 

Implementation of Twinning in Bogor District
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4.1 	Improved Performance in 
Distribution and Production

4.1.1 Background

PDAM Tirtanadi Medan as one the best PDAMs in 
Indonesia no longer faces issues on the low coverage 
of services or any high water loss figure. Currently the 
scope of PDAM Tirtanadi’s services is approximately 
79% above the average 30% of national city coverage, 
while the water loss figure is around 24% still below 
the average national water loss figure of 36%. In spite 
of this, this PDAM never stops going after targets, 
and in fact is motivated to become one the excellent 
services providers in South East Asia. Additionally, 
another desired target is to help bring other PDAMs 
in the region of North Sumatra to improve quality 
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of services and performance. Towards 
this end, PDAM Tirtanadi has started 
a cooperation with 9 PDAMs in 
North Sumatra through operational 
cooperation (kerja sama operasi/KSO) 
for a determined timeline. 

One of the 9 PDAMs mentioned 
is PDAM Tirta Deli of Deli Serdang 
District which among others covers 
Water Treatment Plant (IPA) for Sei 
Ular and services area for Lubuk 
Pakam and Perbaungan cities for 
a period of 25 years. The need for 
drinking water in Lubuk Pakan and 
Perbaungan increases from year to 
year, and to fulfill this, the production 
capacity and quality of drinking water 
must be improved. Additionally, to 

4. Implementation of Twinning in North Sumatera Province

(Source: Twinning PWN with PDAM Tirtanadi and PT Tirta Sumut)

PDAM Tirtanadi PT Tirta Sumut

Pwn

support the improvement and expansion of services, 
distribution network efficiency needs to be carried 
out as an integrated part towards improvement in 
performance and quality of services. 

4.1.2 	Efforts of PDAM Tirtanadi and        
PT Tirta Sumut in Improving 
Capacity and Production Quality

There are two alternatives to improve drinking water 
production capacity, the first being the development 
of a new production system if the increase in need 
for drinking water is high, or second, optimization of 
the production system (uprating). The first alternative 
would need a higher investment, hence since the 
increase in need in the towns of Lubuk Pakam and 
Perbaungan is not too drastic in nature, uprating of 
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the production system is assessed as still being able 
to respond to such challenge. 

To meet investment needs, PDAM Tirtanadi is in 
partnership with the private sector namely several 
drinking water services providers from the Netherlands 
joined in the Water Fund Indonesia. Such partnership 
covers repairs and operations for a period of 15 years, 
and thereafter to be transferred back after the end of 
such 15 years, or better known as ROT (rehabilitate, 
operate and transfer). PDAM Tirtanadi and Water Fund 
Indonesia then formed PT Tirta Sumut as operator and 
manager of the Sei Ular drinking water supply system 
and the services area of Lubuk Pakam and Perbaungan. 
In this partnership, Water Fund Indonesia prioritizes 
the target of improvement in the capacity institution 
and human resources, therefore this partnership does 
not only touch on technical aspects. 

In partnership with PWN (North-Holland Water Supply 
Company), also a founder of Water Fund Indonesia, 
PDAM Tirtanadi and PT Tirta Sumut carry out various 
phases of activities to improve capacity and quality 
of drinking water production for IPA Sei Ular, which 
covers the following activities: 

1. IPA Rehabilitation

Uprating of production units are done without 
changing the IPA structure with the exception 
of constructing new intakes, conducting 
modifications only towards the processing 
units, namely coagulation, flocculation and 
sedimentation. The changes conducted are able 
to improve production capacity from 80 lt/second 
to become 120 lt/second. 

The Coagulation unit is modified by repairing 
the mechanism for placing and mixing of 
coagulant hence the coagulation process 
becomes more effective 

The Flocculation unit is modified by adding 
insertion parts in all flocculation tanks.

The Sedimentation unit is modified by replacing 
gutters with those having larger flow capacity. 

2. Turbidity Reduction 

Although the level of turbidity in the produced 
water of IPA Sei Ular until now is already below the 
national water standard, or less than 5 NTU, it is 
nevertheless recommended to reduce such turbidity 
level further to below 1 NTU. Other than improving 
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the quality of water, turbidity below 1 NTU helps 
reduce sedimentation of dirt in distribution pipeline 
networks. The reduction of turbidity is carried 
out by repairing the filtration unit and checking 
the reservoirs. The filtration unit is repaired by 
restructuring the filter media since the old structure 
is considered no longer effective, which marked by 
media filter carried by flow and compounding the 
turbidity level. For reservoirs, standard operational 
procedures are prepared namely checking the level 
of water surface and quality of water every hour, 
backwash process every 48 hours and reservoir 
cleaning every 6 months. After since, the turbidity 
level less than 1 NTU has become the operational 
standard at WTP Sei Ular. 

3. Training for operators and laboratory staff 

In improving performance and quality of 
production, VNG International is organized the 
training for operators and laboratory staff. The 
purpose of training is to introduce the subjects 
to be used for application as best practice 
on operational procedures. The Training is 
conducted within in partnership with PWN from 
the Netherlands. Training is conducted through 

Before Rehabilitation

After Rehabilitation

(Source: Tim Twinning Sumatera Utara di IPA,  2007)
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a combination of basic introduction or theory 
as well as direct application in the field hence 
making it easier to understand and participants 
can obtain actual illustrations on settlement of 
issues or constraints which they have been facing 
so far. From such training standard operations and 
procedures (SOP) are then prepared for laboratory 
examination as well as IPA operations and 
maintenance. Implementation of operations as 
well as laboratory examinations should be carried 
out periodically and in accordance with procedures 
and should also by systematically documented as 
evaluation material on the performance of the 
processing system. 

4.1.3	 Making the Distribution Network 
More Efficient

(around 48%) also constitutes a main constraint 
which should be solved. 

In order that optimization of networks is more focused, 
PDAM Tirtanadi and PT Tirta Sumut commenced at 
pilot project scale. The Bumi Serdang Permai housing 
area which has 320 connections and PNS housing 
which has 300 connections are selected as pilot 
project areas since issues on pressure, water flow and 
water loss are discovered there. In such pilot project 
area efforts are carried out towards improvement in 
performance of the distribution networks covering 
the following activities: 

1.	 Use of the ALEID Model 

The ALEID model is a program/software which can 
assist efforts towards optimization of distribution 
networks; this program assists PDAMs to conduct 

Improvement of capacity and quality of production 
should be supported by improvement in the 
performance of distribution networks in order that 
repairs which are carried out in production units 
can also have an impact which can be felt by the 
customers. Improvement of distribution networks 
is conducted with the purpose for optimization of 
networks since it is indicated that water distribution 
is still constrained by inadequate water pressure and 
water flow at several points, mainly during peak 
hours. Other than that the high level of leakages 

Result of Analysis use ALEID (Source: Tim Twinning Sumatera Utara, 2006-2008)

network analysis 
such as for example 
checking the condition 
of flow and pressure, 
and simulation to 
obtain optimum con
dition of pressure and 
flow as well as the 
proper positioning 
of valve opening. 
The development of 
the ALEID Model is 
supported by PWN, 
as well as introduction 
and application thereof 
through several 
training sessions. Ad
ditionally, improve
ment and calibration 
of the ALEID model is 

for the constant updating of the network model 
and showing actual conditions in the field. 

2.	 Analysis on Distribution Network 

Assisted by the ALEID model, measurement of 
water flow and pressure is conducted in Lubuk 
Pakam town and also in the pilot project area for 
more than 24 hours. The results of analysis on 
this network is used to conduct several efforts on 
managing the pressure and flow of water in the 
distribution network hence becoming more evenly 
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spread out at all points, such as less pressure in 
IPA and the pipeline network mainly during night 
hours when drinking water consumption is at its 
lowest point. Additionally the opening position 
and condition of valves in all pipeline networks 
(with diameter of > 150 mm) shall constantly be 
monitored and recorded on a regular basis. 

3.	 Reduced Leakage Program 

In the pilot project area, one of the factors for 
the high figure of water loss is the condition of 
the water meters which in general are already 
old. The loss of water occurs due to there being 
small leakages in the coupling areas, however 
the most significant is the inaccuracy in water 
measurement as well as reading. Leakages in the 
pipeline network also play a significant part in 
the water leakages figure. To identify locations of 
leakages in pipeline networks direct investigations 
are carried out in the field by using water leakage 
detector, metal detector, ultrasonic flow meter 
and logger data. As follow up, replacement of 
water meters as well as rehabilitation of pipeline 
networks shall be implemented. 

4.	 ALEID Training

PT Tirta Sumut in partnership with PDAM Tirtanadi 
and DPD Perpamsi North Sumatra with the support 
from PWN also conducts training pertaining to 
hydraulic analysis on drinking water pipeline 
networks by using ALEID 2000 for other PDAMs in 
North Sumatra. This training covers the theory on 
water hydraulics, practice of analysis on networks 
by using ALEID in the field, and case studies on 
services areas and pipeline networks in accordance 
with the location of each respective participant. 
Such training is expected to be able to improve 
the capacity of PDAM employees and operators 
in operations and improvement of performance 
of pipeline networks including analysis, evaluation 
and remedial by using the ALEID model, developing 
new paradigms in the operations of PDAM pipeline 
networks through computer application programs. 
Additionally such training also constitutes the 
media for exchange of experience and know-
how acquired from twinning activities from PDAM 
Tirtanadi, PT Tirta Sumut and PWN to other PDAMs 
in North Sumatra, which in the end shall motivate 
PDAM employees and operators to continuously 
conduct efforts towards improvement. 	

4.1.4	 Benefits of Improved Production 
Performance and Distribution 
Network

Benefits of efforts towards improvement in perfor
mance of production and distribution networks are 
directly felt not only by PDAM Tirtanadi and PT Tirta 
Sumut but also among others by the following: 

1.	 Production Unit:

Increased production capacity from 80 lt/
second to 120 lt/second. 
Water quality, specifically turbidity improves 
for the better and is sustainably maintained in 
order to be constantly below 1 NTU. 
Increased capacity and change in work 
ethics as well as performance from operators 
and laboratory staff, with there being SOP 
for operations and maintenance as well as 
checking of water quality, operators and 
laboratory staff become more disciplined and 
systematic in carrying out their jobs. 

2.	 Distribution Network:

Level of water loss in pilot project locations 
reduced from 48% to 24%. 
Water pressure in distribution pipes is more 
evenly spread at a minimum of 0.25 bar. 
Electricity efficiency at IPA Sei Ular as a result of 
the management of pressure, and the regulation 
of pumps that are adjusted with the needs of 
peak hours load and non-peak hours load as 
well as regulation on optimum valve opening 
in distribution networks. These efforts indicate 
that electricity savings can be up to 12%. 
Facilitation in regulation of network operations 
transmission and distribution through 
simulation by using the ALEID program. 

Other than that, the benefits of these activities can 
also be felt by other PDAMs in the North Sumatra 
Province which are undertaking cooperation in 
operations with PDAM Tirtanadi. Training and 
practice in the field are carried out by PDAM Tirtanadi 
and PT Tirta Sumut in cooperation with PWN also 
by such PDAMs which can definitely be expected to 
similarly be able to improve operator capacity in each 
respective PDAM. 
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Within a short period of time, the benefits of 
increased operator capacity shall also be felt by 
other PDAMs outside the North Sumatra Province. 
In joint cooperation DPD Perpamsi East Kalimantan, 
PDAM Tirtanadi and PT Tirta Sumut plan to hold 
workshops and training at PDAM Balikpapan which 
shall be the location for the pilot project for the first 
phase of activities. Other than that PDAM Tirta Siak 
in Pekanbaru Town shall also within a short period 
of time cooperate with PDAM Tirtanadi and PT Tirta 
Sumut with the support from PWN to carry out a 
similar program 

4.1.5	 Improvement in Capacity of Key 
Operators Towards Prime Services

Human resources including operators are treated as 
strategic and valuable assets by PDAM Tirtanadi. It 
is realized that employees and operators constitute 
the spearhead in improvement of performance and 
quality of services, as well as the key to achieve 
the vision to become one of the excellent services 
providers in South East Asia. If employees and 
operators improve their expertise and knowledge, 
then their motivation and work ethics shall also 
improve. Such improvement shall have a direct 
impact on the performance of the company and 
quality of services. Therefore the program to improve 
capacities of employees and operators is an absolute 
requirement, since employees and operators are the 
key to prime services. 

Should you be interested to know further about 
the program for improvement in performance 
of production & distribution network and 
improvement in capacity of operators, please 
contact: 

Drs. Sjahril Effendy Pasaribu, M.Si., MA
President Director PDAM Tirtanadi Medan

Jl. Sisingamangaraja No. 1
Medan 20212
Tlp.: 62 61 4571666
Fax: 62 61 45 72 771
Email: tirtanadi@pdamtirtanadi.co.id
Website: http://www.pdamtirtanadi.co.id

Ir. Abdi Sucipto
Director PT Tirta Sumut

Jln. Raya Lubuk Pakam
Perbaungan
Tlp.: 62 61 77212670
Fax: 62 61 77212671 
Email: abdi_sucipto@yahoo.com

Implementation of Twinning in North Sumatera Province
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CONTACT US

National Coordinator Logo South Indonesia

Ms. Bebi Sutomo
Jl. Dewi Sartika No. 287
Cawang - Jakarta Timur
13630 - Indonesia
Tel.:	 + 62 21 809 3777
Fax:	 + 62 21 8088 1876
Email:	 bebisutomo@yahoo.com
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s1.	 Implementation of Twinning in Banten Province 
a.	GIS application;
b.	Monitoring and evaluation of standard water quality 

and quantity;
c.	 Compilation of an integrated master plan.

Subekti, SE, MM
Head of DPD Perpamsi Banten/Twinning Coordinator
Jl. Kisamaun no. 204
Tangerang, 15118
Tlp.: 62 21 55794821
Fax: 62 21 55794821
Email: perpamsi_banten@plasa.com
Website: http://www.perpamsibanten.org 

2.	 Implementation of Twinning in Bogor District
a.	 The use of hand terminal
b.	Method of pipe cleaning with air scouring

Ir. Daryanta, M.Si
Technical Director/Coordinator of Twinning
PDAM Tirta Kahuripan Bogor District
Jl. Raya Tegar Beriman
Cibinong, Bogor 16913
Tlp.: + 62 21 87915274
Fax: + 62 21 87915278
Email: dirtek@pdam-kabbogor.co.id
Website: http://www.pdam-kabbogor.co.id

3.	 Implementation of Twinning in North Sumatera 
Province
a.	 The improvement in performance of production & 

distribution network
b.	The improvement in capacity of operators

Drs. Sjahril Effendy Pasaribu, M.Si., MA
President Director PDAM Tirtanadi Medan
Jl. Sisingamangaraja No. 1
Medan 20212
Tlp.: + 62 61 4571666
Fax: + 62 61 45 72 771
Email: tirtanadi@pdamtirtanadi.co.id
Website: http://www.pdamtirtanadi.co.id

Ir. Abdi Sucipto
Direktur PT Tirta Sumut
Jln. Raya Lubuk Pakam
Perbaungan
Tlp.: + 62 61 77212670
Fax: + 62 61 77212671 
Email: abdi_sucipto@yahoo.com

Contact Us
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HUBUNGI KAMI

VNG International

Koningin Marialaan 15-17
P.O. Box 30435
2500 GK The Hague
The Netherlands
Tel.:	 + 31 (0) 70-373 8401
Fax:	 + 31 (0) 70-373 8660
Web:	 http://www.vng-international.nl

PERPAMSI 

Jl. Dewi Sartika No. 287
Cawang - Jakarta
13630 - Indonesia
Tel.:	 + 62 21 809 3777
Fax:	 + 62 21 8088 1876
Email:	 perpamsi@perpamsi.org
Web:	 http://www.perpamsi.org






