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Abstract

A tender has been recently been awarded for the replacement of 7.2km of 750mm diameter water supply trunk main which was constructed in 1994, as part of the $68M Hastings District Water Supply Augmentation Scheme [HDWS].

The decision to replace this trunk main has been made by Hastings Council following a protract legal dispute between the NSW Department of Public Works & Services [DPWS] and the pipe supplier Humes Steelpipe Pty Ltd [HSL] of New Zealand.

In May 1993 the DPWS let a contract for the supply and delivery to Port Macquarie of 7,200 metres of 762mm OD 6mm wall thickness mild steel cement lined pipe with spigot and socket rubber ring joints and “Polyken” external corrosion protection wrapping.

The construction of the trunk main was undertaken by a local contractor and completed in late 1994. A number of attempts to hydrostatically test the trunk main found that the buried pipeline was unable to hold test pressure and numerous leaks were detected at the pipe joints.
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Introduction

This paper will detail the history of the Wauchope trunk main project and examine what went wrong with the quality assurance of both the pipe supply and pipeline construction contracts.

The paper will also highlight some interesting features of the project including:

· The original decision to award pipe supply contract to Humes Steelpipe Pty Ltd.

· Construction and testing of the pipeline.

· The subsequent legal dispute between DPWS and HSL

· Investigations into possible trunk main repair and/or replacement options.

· Final resolution to provide an operational trunk main.

The original decision to select Humes Steelpipe Pty Ltd [HSL] for the manufacture and supply of the steel pipes for this trunk main was based upon a least cost basis and also in an attempt to introduce competition into the market for the supply of large water supply pipes.

The subsequent problems encountered with the quality of the supplied pipes and constructed trunk main will also be explained in terms of the risk management approach adopted to solve these issues.

Background

There was a requirement, as part of the Hastings District Water Supply Augmentation, to construct a 750mm trunk main from the Rosewood reservoirs to the King Creek Bridge [a distance of 7.2km].  

This pipeline would initially increase the transfer capacity of existing pipelines to allow quicker filling of the Port Macquarie Dam and, upon completion of the new Cowarra Dam; the pipeline would be used to supply water to this new facility.

In the longer term, when a new and larger pipeline is constructed from Rosewood directly to the Cowarra Dam, the pipeline in question would replace the existing 525AC pipeline.

In May 1993 the then named Public Works Department [PWD] let a contract for the supply and delivery of a mild steel cement lined pipe to HSL of New Zealand.  A contract was then let to a local company to construct this pipeline.

In May 1994, the two [2] State Government Departments of DLWC and DPWS were formed and funding for the water supply and sewerage programmes then became the responsibility of DLWC.

In late 1995, when hydrostatic testing of the constructed pipeline was required, it failed the testing as it was unable to hold test pressures due to leakage through the pipe joints.

A long and drawn out legal matter, between the DPWS and HSL continued and in November 1998, an out of court settlement of damages in favour of the State of NSW was reached.  In December 1998, payment of $2.8M was made in equal shares to Hastings Council and DLWC.

In May 1999, a Value Management Study [VMS] was conducted with representatives from Council, DLWC, DPWS and Connell Wagner.  To examine the future role of the pipeline in the water supply scheme and to assess options for the repair and/or replacement of the pipeline.  The preferred options were, at that time, in order of preference:

· The full replacement of the pipeline

· The repair of all 950 pipe joints using internal seals

· The repair by external welding of all pipe joints

Preliminary estimates of cost, at that time and confirmed in August 1999, indicating a difference of approximately $1M between 1 and 2 above, with 1 being the higher.

Further investigations were pursed by the DPWS, which then recommended that open tenders be invited for both the repair by installation of internal seals and/or replacement of the pipeline to confirm estimated costs of these options.

In February 2000, DPWS completed a review of the submitted tenders and recommended to Council and DLWC that the internal seal repair method be adopted and a 1200m long demonstration section by EarthTech Pty Ltd.

Following an assessment by Council it was resolved at its’ meeting held in April 2000 to request DLWC to share on a 50:50 basis the full replacement of the pipeline.  Based upon a tendered price difference of $670,000 between the repair and replacement options.

DLWC declined to accept Council’s proposal and countered with an offer to accept the full replacement option with Council meeting the full cost difference.  Council did not accept this proposal. 

A contract was subsequently awarded to EarthTech in September 2000 to initially undertake the demonstration section using the internal seal repair method.

In December 2000, a “Risk Assessment Workshop” was held including Council, DLWC, DPWS and EarthTech to discuss the proposed demonstration section, to identify risks, assess the probability and impact of these risks and prepare strategies to manage these risks.

An important outcome from this meeting was a proposal by EarthTech to test the seal repair method at the Tyco pipe manufacturing plant before proceeding to install any of the internal seal in the pipeline.

Testing of the internal seal repair method was undertaken at Tyco’s factory in Brisbane on three separate occasions, until a satisfactory test result could be obtained in March 2001.

During the factory testing it was found that the internal seal could not be simply installed, as originally proposed, directly onto the internal cement lining of the pipe without a large amount of leakage occurring under test pressure conditions.

To achieve a satisfactory test result it was necessary to remove the internal cement lining at each joint, sand blast and grind the internal steel surface to allow an epoxy coating to be applied before installing the repair seal over the joint.

Based upon the results of this factory testing, revised cost estimates and further risk assessment, Council and DLWC reached an agreement to equally fund the replacement of the pipeline.

Selection of Pipe Supplier

In May 1993 the then named Public Works Department [PWD] let a contract for the supply and delivery to Port Macquarie of 7,200 metres of 762mm OD 6mm wall thickness mild steel cement lined pipe with spigot and socket rubber ring joints and “Polyken” external corrosion protection wrapping.

The PWD contract documents included a mandatory requirement for the tenderer to supply a “Quality Plan” or “Documented Procedures” for product compliance in accordance with AS3902.

The contract was let to Humes Steelpipe Pty Ltd [HSL] of New Zealand in the amount of $1,806,315.

HSL was at that stage unknown in Australia as large diameter pipe manufacturers, but was able to produce brochures and examples of other projects.

The tender received from HSL included details of its accreditation in accordance with ISO 9002:1987 [NZS 9002:1990] for the manufacture and supply of steel pipes.

However, it was not discovered until much later that HSL had never produced a rubber ring jointed pipe as large as 762mm.

Prices for this contract were also received from Tubemakers of Australia, to supply 750mm ductile iron cement lined pipes [DICL] for $1,894,361 or alternatively 760mm steel cement lined pipes for $1,919,717.

The Tubemakers pipe products were well known as proven and reliable pipe systems, which had been used extensively throughout Australian and south East Asia.  Both Council and DPWS had a very high level of confidence in these pipe products

The small difference in price between the HSL and Tubemakers pipe supply prices of $88,046 or 5%, was considered during the tender review process, in light of the lack of knowledge about HSL's pipe products and manufacturing experience.

However, at the time of tender review there was a strong desire by the then PWD to introduce competition into the local pipe manufacturing industry.  There was also a need to complete some expenditure on this project prior to the end of the current financial year.

It was considered that awarding the contract to HSL would possibly make Tubemakers more competitive in the future pricing of large pipe contracts administrated by DPWS throughout NSW.  This included further stages of the Hastings District Water Supply Augmentation Scheme.

In comparing the HSL steel and Tubemakers DICL pipes there were a number of advantages for each type of pipe, for example the steel pipes were longer and so there were fewer joints, but the DICL pipes had a larger internal diameter and would transfer more water.

However, the HSL offer was finally accepted as the least cost tender price and the contract was awarded to HSL.

This decision in hindsight has cost Council and the local community an additional $1.5M to complete these works to a satisfactory standard and delayed the commissioning of this pipeline by more than 5 years.

Pipe Supply and Construction

The original contract period for the supply and delivery of pipes was 12 weeks and this work should have been completed by late August 1993.

However, due to a variety of manufacturing and pipe quality problems HSL was unable to complete pipe delivery until May 1994, ie an extended contract period of 52 weeks.

A number of extensions of time were granted by DPWS to extend the contract period.

Numerous problems with the quality of the pipes supplied by HSL were noted during the delivery of the pipes to the Wauchope area.

Some of these defects were noted in the very first shipment of pipes received from New Zealand.  These problems included the following items: -

· Damage to the external corrosion protective "Polyken" wrapping.

· Damage to the pipe ends.

· Insufficient grinding of welds.

· Steps in the steel plates at weld seams.

· Out of round pipes and damaged pipe ends.

· Insufficient thickness of epoxy coating on the pipe ends.

· Poor quality cement lining of the pipes.

· Cracking and spalling of the cement lining.

· Application of epoxy coating on the pipe ends, following application of “Polyken” wrapping.

The DPWS spent a great deal of time and money chasing up these issues with HSL in order to have these problems rectified.

The savings made in the original pipe prices were quickly reduced given the amount of time and effort that was required by both DPWS and Council attempting to resolve these issues.

HSL undertook a variety of repairs on-site at Wauchope to rectify these problems and continued to provide assurances that these were only minor problems.  DPWS rejected a number of these repaired pipes and further remedial works were completed by HSL.

However, subsequent investigations following the construction of the pipeline, raised serious concerns over the quality of these repairs and the future serviceability of the pipeline.

In May 1994, a local contractor commenced design and construction of the pipeline.  During the construction work numerous problems with pipe joints were noted.

As a result, more than eighty [80] of the spigot and sockets joints were welded, because of large gaps in the joints which could not be sealed with the rubber ring.

This work included substantial additional costs in terms of the welding and investigations by DPWS, which the pipe manufacturer HSL refused to pay, as they maintained that the joints would have sealed once the pipe was filled with water.

The full significance of problems identified with the rubber ring pipe joints during this construction process was not realised until hydrostatic testing commenced.

Trunk Main Testing

Although the pipeline had been constructed in a number of separate sections progressive hydrostatic testing [filling with water and pressurise] had not been completed, partially due to the un-availability of water.

At the time of construction the local area experienced a significant period of drought conditions, which continued from 1991 to mid 1995.

Severe water restrictions had been put into place to converse dwindling water supplies, so using of millions of litres to test a new pipeline was not physically possible and politically unacceptable.

When the contractor finally attempted too hydrostatically test the whole pipeline in late 1995, the line was unable to hold test pressures and subsequently numerous leaks were detected at the pipe joints.

Further attempts to hydrostatically test the pipeline in separate sections were also unsuccessful.  The leakage through the pipe joints was so extensive that it was impossible to fill the line with water.

Initial investigation by DPWS indicated that the leaks were due to poorly manufactured pipe sockets.  DPWS then alleged that, HSL, the pipe supplier had breached their contract by supplying poorly manufactured pipes and the case proceeded to Court.

Legal Dispute

DPWS and HSL conducted a joint inspection of the pipeline in January 1996.  This inspection revealed gaps between the pipe barrel and the rubber-sealing ring. A pipe joint was cut out of the pipeline and removed for examination in an engineering testing laboratory.

Further discussions with HSL elicited suggestions on how the leaking joints might be repaired; however HSL denied any liability.  HSL also asserted that the pipe laying contractor or the adopted construction techniques had damaged the pipes and caused the leakage.

Following further extensive and detailed investigations by a specialist engineering company and a consulting construction engineer it was concluded that leaking joints had not be manufactured to produce a watertight seal.

In September 1996 the DPWS served a “Notice of Claim” upon HSL claiming breach of contract.  As the supplied pipes were not fit for their intended purpose of installation for a pressure trunk main and the defects in these pipes existed prior to delivery.

In response HSL claimed that the installation or construction practices were at fault and sectional hydrostatic testing of the trunk main should have been employed.

In November 1998, the solicitors acting for DPWS and HSL reached an out of court settlement of damages in the amount of $2.8M.

In December 1998, payment of the $2.8M was made in equal shares to Hastings Council and NSW Department of Land & Water Conservation.

The legal and other costs incurred by DPWS in pursing this matter have exceeded $1.3M.  The final settlement of costs in January 2001 resulted in only $675,000 being recovered from HSL.

Risk Management Approach to Rectification Works

The issue of RISK has been an ongoing consideration throughout this entire project.  At the end of the day, once all construction works and defects liability periods have been completed, the risk is 100% with Council.

It was therefore important that the method and product chosen to repair and/or replace the pipeline would perform for a significant number of years.  The industry accepted life of a steel pipeline is 80 to 100 years.

The joint funding partners for this project Council and DLWC have undertaken an extensive evaluation process, which has involved: - 

· Value Management Study

· Detailed investigations and reporting by DPWS

· Calling and assessment of tenders for combinations of repairs and replacement methods

· Awarding a contract to complete a trial demonstration section using the internal seal repair method

· Contract Risk Management Workshop and decision to factory test the internal seal

· Assessment of factory testing completed as part of this contract and

· Final adoption for the replacement of the pipeline.

The original selection of the internal seal repair method was made upon a “least cost workable solution”, which involved a simple work method to install seals directly onto the existing cement lining at each joint inside the pipe with minimal surface preparation.

Although, the restricted entry into the pipeline [access tees cut into the pipeline at 300m intervals] and limited working space inside the pipe would make the task difficult.  It was originally considered by DPWS that it would be still be possible to successfully complete these repairs at a cost significantly below that of replacing the whole 7.2km of pipeline.

The pipe joint pressure testing of installed internal seals completed at Tyco’s Brisbane factory identified a number of extra installation requirements required to achieve a watertight test result.  This then changed a simple work method into a very complex one and significantly increased the total cost of the repair method.

The RISK of further additional contract costs and claims during this installation process was also considered highly likely, particularly given the unproven nature of the installation procedure under actual field conditions.

Based upon this process it was clearly demonstrated that the anticipated significant cost savings originally envisaged as being achieved by retaining the existing pipeline and completing repairs, had been reduced to a level which did not justify the risks associated with proceeding with a repair solution.

In April 2001 Council and DLWC reached an agreement to proceed with the replacement of the pipeline and this construction work should be completed by early 2002.

Conclusion

In summary, it was considered that the accumulative risk, after the completion of the rectification contract, is wholly that of Council and as the pipeline forms a vital link in the Hastings District Water Supply Scheme [estimated to cost $68M], it is considered that the “best long term value” for Council and the community is for the pipeline to be replaced.

One of the major difficulties faced in resolving the dispute between DPWS and HSL lay in the original decision to separate the pipe supply and construction contracts. In hindsight, a single supply and construct contract would have placed the onus upon one contractor to provide a satisfactory trunk main
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