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AlIR SCOURING OF WATER MAINS
AN ASSET MANAGEMENT APPROACH

Peter Kitney, Water Quality & Environmental Specialist, Western Region Water Authority
Steve Codd, GIS Coordinator, Western Region Water Authority
Rick Woulfe, Mains Cleaning Supervisor, Western Region Water Authority

ABSTRACT

Mains cleaning programs are now common practice in the water industry to improve or maintain drinking
water quality to meet business plan targets, guideline requirements and customer expectations. In addition
to cleaning the mains, a carefully planned program provides the additiona opportunity to collect important
System asset information.

Western Water commenced a systemétic mains cleaning program in year 2000 primarily usng air scouring
technique. The mains cleaning program compliments a wide range of trestment plant improvements
completed over recent years. The program is adso driven by Western Waters strategic plan to control

taste and odours throughout the water supply system.

This paper discusses:
~ issuesthat lead to Western Water implementing a system wide mains cleaning program;
~ the air scouring process,
- criticd operationa and planning activities undertaken as part of the mains cleaning program; and
systems devel oped to collect and digitise system asset information.

KEYWORDS
Air scouring, GIS, Water Quality, Asset Management.
1.0 INTRODUCTION

The primary objectives of supplying potable water to Western Water customers is to ensure that
the product is clear, safe and pleasant to drink, meets appropriate drinking water quality standards,
delivers business plan targets and the requirements of our Customer Charter.

Over recent years many water quaity improvement works have been completed throughout
Western Water’s system to meet these objectives. Completion of these programs ensures that
water supplied to the majority of our customersis now filtered and disinfected.

The introduction of a largely filtered system over recent years however does not totdly diminate
sediments from entering and settling within our water supply system.

Treatment plant mafunctions alowing turbidity and microbiological bresk through, burst mains,
mains replacement works, open service basins, seasona flow / pressure variations, deteriorating
old mains, irregular tank cleaning programs and poor mains sysem designs al contribute to
sediment build up, water discolouration and microbiologica regrowth within mains supply systems.

This dtuation presented the ongoing need for the introduction of a system wide mains cleaning

program. Western Water commenced systematic mains cleaning program in 2000 primarily using
ar scouring technique, however in some Stuationsit was till recognised that flushing and swabbing
techniques were more suited.

The objective of the mains cleaning program is to remove a build up of sediment and biofilmsin the
system to compliment awide range of trestment plant improvements completed over recent years.

The program is aso driven by the company strategic plan to control taste and odours throughout
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2.0

3.0

the water supply system and reduce customer dirty water related complaints.

In addition to cleaning the mains, it was recognised that a systematically planned program provided
the added opportunity for members of the mans cleaning team to collect important asset
information that will;
= identify system water quality hot spots;

locate unlined sections of mains,

locate inoperable hydrants and valves,

identify criticd vaves and hydrants,

accurately locate hydraulic zones,

trangpose hard copy mains cleaning plans and operationd indructions to digita format for

future planning reference; and

update our Geographica Information System (GIS) with accurate map base information.

ISSUES

The mgor issues consdered in the decison making process to implement system wide mans
cleaning program throughout Western Water were as follows:

A perception of taste and odours existing throughout Western Water’ s system.

Cusgtomer dirty water complaints have traditiondly been managed by reactive flushing. Normal
practice is tha maintenance teams flush only at the initiation of a customer complaint.

A systematic mains cleaning program has not been undertaken since the inception of Western
Water in December 1994.

Prior to year 2,000, bacteriological compliance throughout Western Water consistently failed
to meet system compliance standards. Sporadic instances of low leve (3 to 20) totd coliforms
were detected throughout al systems without obvious cause.

The need for programmed mains cleaning was highlighted during October to December 1999
when a spate of microbiological exceedance events were reported at numerous routine
customer monitoring locations throughout the towns of Gisborne, Woodend, Riddedlls Creek
and Macedon.

This series of events initiated a controlled study of a 150mm-diameter section of typica water main
in Gisborne from which the eevated coliforms were detected. The comparative study of ar
soouring versus flushing resulted in a sgnificant amount of sediment containing eevated counts of
coliforms being removed from the section of main during flushing and air scouring.

In addition to exposing a dirty system, the study aso confirmed that air scouring was a more
effective means of removing loose sediments and biofilms in mains >100mm in diameter.

The result from the study was assumed as being representative of the condition of water mains
throughout al Western Water systems.

AIR SCOURING PROCESS

Traditiona methods of cleaning water mains are flushing and swabbing, however both techniques
have some limitations. Hushing is ineffective in low-pressure areas and large diameter mains where
velocities are low and swabbing can result in logt, torn or jammed swabs. Air scouring is an
dternative to these techniques, which has proven to be effective in areas where swabbing or
flushing is unsuitable.

The ar scouring technique involves the injection of filtered compressed air into an isolated section
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of water main to generate increased velocity, which is greater than the minimum velocity required to
remove suspended sediments. Air scouring involves amix of air and water cdled adug flow. Given
a congant supply of air and water the dug flow gtrips any loose deposits and some dime from the
pipes. Industry experience indicates that air scouring uses gpproximately 40% less water than
normd flushing techniques.

Loose deposits occurring in water mains are the main cause of cusomer complaints. The removal
of these depodits ceartainly gives rise to a reduction in complaints and improved water quality at
customer taps.

Air scouring is designed for water meins less than 225mm diameter however given favourable site
conditionsit is possible to clean 300mm diameter mains.

It is Western Water' s experience that air scouring, if undertaken correctly, is the most effective and
efficient means of cleaning water <300mm in diameter. It is aso recognised that a carefully planned
mains cleaning operation can aso provide sgnificant added benefits in optimising the management
and knowledge of water supply assets.

Eigure1: Typical arrangement for air scouring operations
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40 AIR SCOURING EQUIPMENT
The air scouring equipment conssts of three digtinct features.
The compressor
Theair cooler
Thefiltering system
The compressor is Szed to the pressure rating of the filtration unit. A 175 c¢fm compressor is the
minimum requirement to underteke ar scouring operations, cleaning mains up to 225mm in
diameter. The volume of compressed air entering the main is controlled by a series of operating
vavesinduding a pressure-regulating vave.
The compressed arr first passes through a fan driven air cooler, which gregtly reduces the amount
of oil passing through the system in the vapour phase. The temperature generated from the
compressor istypicaly 60 deg C, which is reduced to agpproximately 20 deg C after the air passes
through the air cooler. The air then passes through a series of threefilters:
Pre-filter (1 micron): The depth filter removes oil and water vapour.
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Sub micron filter (.01 micron): The depth filter removes any bacteria, dirt and dust
particles aswell as any remaining oil and water vapour.

Activated carbon filter: Removes any remaining oil vapour, oil and related taste
and odours.

A series of gaugesindicate inlet pressure from the compressor, outlet pressure across thefilters,
mains Static pressure and operating regulated pressure. Filtered air to breathing standard is then
injected into the main to commence the cleaning process.

Eigure?2: Arrangement of equipment for air scouring
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5.0 SYSTEM CLEANING REQUIREMENTS

The egtimated total length of mains to be cleaned throughout Western Water is estimated a 1,500
kilometres. This equates to 18 months of mains cleaning at average rate of 4 kilometres of cleaning
per day. It was decided that cleaning operations be conducted over periods of low demand, which
istypicaly during the months of April through to the end of October.

Based on this scheduling, mains cleaning of the entire Western Water system would be completed
over an estimated period of three years and continued thereafter on acyclic basis.

64" Annual Water Industry Engineers and Operators Conference Page No 52
All Seasons International Hotel — Bendigo, 5 and 6 September, 2001




6.0 DETERMINING CLEANING PRIORITIES
At the program concept stage, sdecting priority areas for mains cleaning could not be accurately
determined primarily because of inaccurate complaint data and lack of IT recording and reporting
systems.
Priority mains cleaning was therefore initidly flagged in aress unaffected by water redtrictions.
Under this arrangement it was proposed that the townships of Woodend, Romsey, Lancefidd and
Sunbury (whilst on Mdbourne water supply) would be scheduled for deaning using a mix of ar
scouring and flushing during 2000 — 2001 financia year. However, with the lifting of restrictionsin
November 2000, al towns will now be cleaned progressively to completion over a three year
period and will continue theresfter on acyclic basis.
7.0 BENEFITS
The benefits of implementing of a system wide mains cleaning program throughout Western Water
isasfollows
~ Improved level of service to cusomers
Compliments the completion of water trestment capita works improvements
Meet the requirements of our Customer Charter
Meset business plan targets for microbiological, physica and chemica performance.
Improved compliance with 1984 WHO drinking water qudity guideines
Reduced dirty water quaity complaints
Contribute to the imination of taste and odour problems within the mains systems
Collect system information that can be used to update system plans and improve the
management and knowledge of our assets.
8.0 ENVIRONMENTAL CONSIDERATIONS
Mains deaning usng ar-scouring technique requires careful environmental consideration due to the
high concentrations of sediments removed during the process (estimated three times the normal
sediment volumes removed by normd flushing methods). To comply ad go beyond EPA
(Environmenta Protection Authority) discharge requirements, the congtruction and utilisation of a
mobile filtration unit was introduced. The trailer aso provides a means of diffusng and controlling
the water discharged to the environment.
Phatograph 1: Filtration trailer used to collect discharged sediment and control discharge.
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Prdiminary Operational Checks
Prior to undertaking air scouring it isimperative that the following operationa checks be carried out
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on the equipment and the water supply system.
9.1  Air Purification Unit & Compressor

Prior to the commencement of air scouring operations, preliminary equipment and system
operational checks are conducted on adaily basisto ensure;

There is no debris, etc in the air cooler tube / fins. Debris can be expelled usng compressed
ar or high pressure water spray.

The compressor isin good working order and not generating large quantities of ail.

All connecting hoses are deaned. Disnfection of al hoses is undertaken on a regular basis
with dilute sodium hypochlorite solution (4%).

Hoses are gored in a contamination free environment e.g. sealed container. Before connecting
the hoses dll lines are blown out with filtered compressed air.

Air hose safety clips are fastened securely.

Air hose lengths are kept to a minimum to reduce pressure |osses.

The ar intake to the compressor is postioned away from any polluted environment. A
polluted environment may risk a contaminated water main.

The air scouring unit ids located on ardatively level surface.

A tee piece fitted with abal vave isingdled on the hydrant connection. This enablesthe main
to be depressurised of air and make it safe for the operator to disconnect the hose connection
ether from the main, compressor or ar scouring unit.

All air filters are checked for correct operation before commencement of cleaning works.

The non-return vaveis not dlowing water to back feed into air filters.

The lubricator isfilled with the gppropriete oil.

Air scouring vaves are in the correct Start up position before starting the compressor.

9.2  Water Supply System

A prdiminary Ste ingpection is conducted under strict supervison of the air scouring team leader to
ensure,

All nominated vaves and hydrants are working and exposed.

Ensure the area to be cleaned is completely isolated from service and dl isolation valves
checked for leskage.

All vave offtakes dong the line to be ar scoured are shuit.

Appropriate work sgnage is displayed.

All non-sprung air balls are capped to reduce air pressure |0sses.

Filter trailer is safely in position and al connections are secured.

Standpipes are securely wedged.

All nominated discharge points are above ground level to avoid infiltration of contaminants
Discharge points do not cause property damage, flooding and erosion of earth drains.
Customer safety and traffic management initiatives are in place

Where necessary, the ingdlation of additiond fittings enables minimal inconvenience to customers
and ensures that the mains' cleaning is conducted in the most effective and efficient way possible,
All customers affected by ar scouring are advised a an early stage generdly through a card
notification drop. Critical customers which include hospitals, health centres, schools, doctor and
dentd surgerys, didyss patients, day care centres, kindergartens and public meeting places are
personaly consulted to ensure that they are not inconvenienced and continue to function normaly
throughout the proposed cleaning period. Cleaning operations are restricted where possible to
daylight hours between 9.00am and 4.00pm.

Where hygiene or hedth related issues arise in premises where the mains supply water is shutdown
for a specified period, a mobile tanker is made available on a priority bass. Western Water
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currently has two “mini res’ tanker unitsin operation.

100 COLLECTION AND RECORDING OF ASSET INFORMATION
The key to successful mains cleaning is having clear, accurate and detailed sets of operating plans.
The plans should be very specific and provide wide-ranging information as follows,
Segmenting of areas for daily cleaning operations
Location of critica customers and operating vaves
Identify specia needs customers (dialysis patients, schools, medica surgeries, etc)
Areas assgned for ether flushing, air scouring or swabbing
Vave, hydrant and system operationa arrangements
The completion of a“field operation log sheet” on adaly bassis a key means of obtaining critica
operationa data that can be used to improve knowledge of systems operations and assets. The
information is collected on a daily basis and is presented to a planner who in turn updates system
drawings and operationd procedures accordingly. The most gppropriate means of updating asset
drawings and planning mains cleaning programs is through the utilisstion of our “Geographica
Information System” or GIS.
11.0 MAINSCLEANING PLANNING ON“GIS
A mains cleaning planning application has been developed an the Western Water geographical
information system (GIS). A digitised plan nominating the sequentiad operation of al hydrants,
vaves, injection and discharge points are produced on this sysem. The application involves the
user cregting a mains cleaning job. The user selects a grid area from the operating pand and then
gpplies symbols / colours to pipes and redevant nodes. Modifying the graphics assgns injection
points, flush points, scouring points, shut valves and closed valves.
Pipe colours can be modified according to the status of the pipe for the relevant job (i.e. flushed,
air scoured or swabbed). Attached to each daily work job is an eectronic version of the field
operation log sheet.
The benefits of planning mains dleaning on GIS are asfollows,
Inoperable / faulty / incorrectly located fittings reported to the planner so that adjustments can
be made to the program and water supply plans upgraded accordingly.
Pans stored sequentidly for future reference hence diminating intensive re planning.
Opportunity to check asset systems and upgrade GE database accordingly
Storage of criticad water quality monitoring and cleaning operations data
~ Accurae costing of works
Eigure2: Planning a mains cleaning program on GI S
64" Annual Water Industry Engineers and Operators Conference Page No 55

All Seasons International Hotel — Bendigo, 5 and 6 September, 2001




P e  Gumss  Seomes (odee Huid Dooly ke - Holn
@] Ao 00w 0 §lE v m =] [

A SR FEHG OPERATION *

MAIME CLEAMNO ORDS |
|

HARE CLEAHIG JOES
Cimmen Jok  2I431TEI

O]z a| &)
x|
AERGH e S0
:'E_lg!] v Iﬁ,|l‘,'_l"]
ECIT OPERATIOHE
*ol%ol"8(>d 3l
SEEIE e G DOLOLA

i

g i e e vl | r

it | @ DA || Aebes Mk Dutend rii....-_ i PoaviPoin - s | mullde scosing gad oo - as | = i

120 CONCLUSION

A caefully planned mains cleaning operation primarily usng ar scouring technique provides
Western Water with the opportunity to improve the operating knowledge and performance of its
sysem. The added advantage of being able to digitise mains cleaning plans and register updated
system information on a GIS database provides a cogt effective means of improving water quality
and sysem operationd data and performance. Information collected throughout the cleaning
program when entered onto a GIS database encourages an initiative that will be enhanced over
time through the input of additiona asset information. Western Water will take approximately three
years to complete mains cleaning of its syssem and will continue thereafter on a cyclic bass. These
intiatives collectively are expected to ddiver improved service level to customers, provide
improved drinking water quality compliance and meet our company business objectives.
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