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Abstract

The Water Services Association of Australia (WSAA) water supply and sewerage codes address requirements for planning, design and construction of water and sewerage network infrastructure. A salient objective of the WSAA Codes Initiative is to achieve efficiencies through standardisation of products and services in a small and disparate Australian market. The first editions of the WSAA codes were published in 1999 and major revisions are in hand to produce 2nd editions by early 2002. Salient objectives of the revisions are to expand the scope, improve technical content and address compatibility of the codes with adopting agencies contractual and administrative processes.

Water and sewerage projects are frequently an element of a total development but the WSAA codes do not directly address associated projects such as roadworks, drainage, parks, buildings and other facilities. These are covered by the AUS-SPEC series of contract documents. Given that both sets of technical documentation embrace the concept of facilitating out-sourced development activity it is contended that a synergy exists between the WSAA Codes and AUS-SPEC. 

The paper details the status of development of the 2nd edition of the WSAA Codes. It aims to generate dialogue between technical documentation writers with the view to closer harmonisation and reducing complexity for stakeholders in infrastructure development.
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Introduction

The WSAA Water Supply and Sewerage Codes cover requirements for planning, design and construction of water and sewerage network infrastructure. A salient objective of the WSAA Codes Initiative is to achieve efficiencies through standardisation of products and services and to encourage innovation. The first editions of the WSAA Codes were published in 1999 and major revisions are in hand to produce 2nd editions by early 2002. 

AUS-SPEC is a series of specifications and contract documents for construction and maintenance, primarily for use by Local Government. The scope of AUS-SPEC is broader than the WSAA Codes, covering construction and maintenance of roads, buildings, parks, drainage, water supply and sewerage. 

Recent feedback suggests that suppliers to the water industry are confused about the apparent proliferation of technical documentation under the guise of standards, specifications, codes etc, which, to varying degrees, overlap. Some of the confusion is perhaps related to the meaning of these terms. Appendix E suggests an interpretation. There is overlap between the WSAA Codes and AUS-SPEC but an opportunity has been identified to focus on the strengths of each system and to achieve a closer alignment between them.

STANDARDS AS DRIVERS OF ECONOMIC EFFICIENCY

The national market for water and sewerage infrastructure development is estimated to be over $800m per annum but, prior to 1997, no serious action had been taken to develop systems to facilitate uniformity of network infrastructure. In 1997, WSAA commenced the National Codes Initiative, responding to the belief that an efficient, co-ordinated national approach to innovation and standards should:

· Provide a transitional mechanism for sharing water-industry specialist expertise as internal resources diminish.

· Facilitate innovation and manage its risk. 

· Manage the progression from innovation to standardisation. 

· Provide a technical reference for industry training and accreditation of suppliers.

· Enhance the mobility of suppliers (designers, constructors and maintenance contractors) by reducing parochial technical impediments to trade.

· Improve the Australian water industry’s interface with international water companies.

The first edition of the AUS-SPEC series was published in 1995 as a joint venture between IPWEA and Sinclair Knight Mertz with support from the Australian Local Government Association. Since then there has been many major revisions and regular updates.

The objectives of AUS-SPEC are to:

· Provide best practice technical specifications and contract documentation that is consistent across the local government and public works and services industry and updated annually.

· Minimise the risk of contract disputes and litigation related to infrastructure delivery and maintenance.

· Provide an opportunity for Councils to benchmark suppliers of works and services and products.

· Obtain keenly priced tenders based on familiar and clear specifications.

· Benefit from the use of new maintenance procedures and rationalised management.

TRILOGY—Corporate Processes, Technical Specifications and Contracts

Trilogy—A series of three related works, each complete in itself, yet mutually related as parts of a larger whole.

Paradoxically, participants in the 2001 water and sewerage infrastructure market may be excused for being confused by the apparent proliferation of technical documentation. There are Australian Standards, WSAA Codes, Standards and Technical Notes, AUS-SPEC specifications, NAT-SPEC, WS-Spec and others. It is contended that the current dilemma largely results from uncoordinated approaches to developing water industry standards and from drafting committees trying to develop systems that are “all things to all people”. 

In looking for common ground and options for eliminating unnecessary replication in water industry standards, it is useful to consider the need to differentiate corporate processes, contract conditions and technical specifications. If a water agency depends on an external market for infrastructure development, it should have clear asset creation policies and procedures (processes) supported by technical specifications of deliverables. Contract and procurement documentation must define commercial accountabilities. 

Appendices A and B and the following summary describe the separate but related parts of a whole asset creation system:

Asset Creation Policy and Procedures 

These should cover the business’ processes for matters such as Asset Management, Capital and Developer Works, Procurement, Supplier Accreditation, OHS, Environmental Management, Quality Management and Data Management. 

Technical Specifications

Technical specifications should stipulate requirements for design, products and materials, construction, commissioning and testing, operation and maintenance. A specification should, in either performance or prescriptive terms or both, clearly state what is to be delivered. Payment under the contract should be dependent on products or services conforming to the specification.

Contract and Procurement Documentation

Contract and procurement documentation should stipulate responsibilities, general requirements such as terms and conditions, general requirements for supply of goods or services and enforcement of corporate policy (eg OHS, Quality) as appropriate to the contract.

The following outline of the salient features of the WSAA Codes and AUS-SPEC demonstrate that there are areas of overlap between the WSAA Codes and AUS-SPEC, potentially creating an impression of “competition”. However, the reduction in infrastructure development costs is incentive to eliminate duplication by co-ordination and provide the industry with enhanced tools for asset creation. 

OUTLINE OF THE WSAA CODES

The WSAA Codes addressed in this paper are:

WSA 02—Sewerage Code of Australia

WSA 03—Water Reticulation Code 

(Related codes, not discussed in this paper are WSA 01 Polyethylene Pipeline Code and WSA 04 Sewage Pumping Station Code.) 

Structure of the WSAA Codes

The WSAA Codes provide logically related sections covering planning, design, products and materials, standard drawings and a construction specification. The codes contain a mix of "performance" standards and "deemed-to-comply" solutions. The codes also contain "informative" material aimed to assist and guide water agency policy development, detail designers, constructors and manufacturers. 

Part 1—Design covers layout design, hydraulic design (size, grade, pressure), maintenance structures (sewer), valves and hydrants (water), structural design of pipelines, service connections. The 2nd Edition will also address planning and provide the linkages between planning and design.

Part 2—Materials provides guidance on product and material selection with a focus on life expectancy. Part 2 nominates applicable material and product specifications. The current edition references WS-Spec and includes a Product Atlas, a listing of manufacturers and suppliers of products. The 2nd edition will not reference WS-Spec nor include a Product Atlas. Product and material specifications will be listed on the WSAA website, thereby enabling timely revisions and additions. Product specifications will also include default QA requirements, for adoption (optional) by individual water agencies. 

Part 3—Standard Drawings is a series of drawings that cover installation of pipes, maintenance structures, valves and hydrants. There are two options:

· Deemed-to-comply standard drawings.

· Typical installation drawings.

Deemed-to-comply drawings provide detailed instruction for installation of, for example, a pipeline in a standard trench, embedment and trench fill. By adopting a deemed-to-comply standard drawing, the designer does not have to conduct structural computations or add additional construction detail. The drawing may be referenced, without modification, in the project specification.

Typical drawings show a general arrangement but require additional information (eg concrete reinforcement details, pipe embedment) to be added by the designer prior to inclusion in the project specification.

Part 4—Construction is a default construction specification. Default inspection and test plans (ITP), developed by the Civil Contractors Federation (CCF), are referenced.

OUTLINE OF AUS-SPEC

AUS-SPEC comprises a series of standard contract documents and specifications, checklists and guidance notes and specifically focuses on Local Government. Typically, AUS SPEC is used by a Council’s staff such as Contracts Engineer, Works Manager, Supply Manager, Maintenance Manager, Asset Manager, Building Manager, Engineering Services Manager, Design Manager, Purchasing Officers and Legal Officer.

AUS-SPEC comprises seven separate packages, summarised below. It is licensed to over 206 Councils over all States of Australia as well as to consultants who provide documentation for Council controlled infrastructure. 

**AUS-SPEC #1 Development Specification Series

This covers design and construction specifications for subdivision works by developers. The scope includes road construction, earthworks, drainage, and pavement.

AUS-SPEC #2 Asset Owners Roadworks Specifications

This covers Council’s capital works for roads.

**AUS-SPEC #3 Standard Contract Documents

This is for use as Council’s basis of policy for contract document preparation, including information for tenderers, conditions of tendering, conditions of contract and tender submission documents.

AUS-SPEC # 4 Road Reserve Maintenance

This covers road maintenance in a contractual environment for both internal business work units or out-sourced contracts. It includes a technical specification and maintenance activity specifications together with associated processes for managing road reserve maintenance.

**AUS-SPEC #5 Guidelines for Period Supply and Service Contracts. 

This is a guide to the development of contract documentation to source annual or period supply of goods and services. It includes a contract preparation model “template”. Quality requirements for product supply and delivery are included.

AUS-SPEC #6A Parks and Recreation Area Maintenance

AUS-SPEC #6B Building and Facilities Maintenance

** Packages 1, 3 and 5 appear to be compatible with the WSAA Codes. Package 1 includes requirements for design and construction of water and sewerage infrastructure. Packages 2, 4, 6A and 6B are not included in this paper’s review.

POTENTIAL BENEFITS OF COUPLING WSAA CODES AND AUS-SPEC

AUS-SPEC and the WSAA Codes have many similarities (see Appendix B). Both provide a facilitating tool for development of water and sewerage network infrastructure. Each aims to provide technical specifications that directly relate to a contract. Each aims to provide contractual documentation that links to the technical specifications, albeit the first edition of the WSAA Codes falls well short of the contractual intent. While the technical content of the Construction Part and the Standards Drawings within the WSAA Codes is arguably a better reflection of “current best technical practice”, the AUS-SPEC document has a vastly superior contract management system that links all aspects of land development and network renewal activities. The AUS-SPEC series of documents offers a range of features, benefits and support that make it worthy of adoption for asset creation and renewals. AUS-SPEC offers many opportunities to:

· Reduce the contract risk, particularly for small to medium water agencies.

· Reduce the potential for contractual disputes.

· Encourage the development of regional specifications and contract documentation.

· Provide a focus for regional input into national processes and linkages to WSAA codes.

· Facilitate benchmarking of infrastructure development processes.

Integrating Process, Technical and Commercial Requirements 

There is an implicit recognition in the WSAA Codes and AUS-SPEC that individual agencies are responsible and have varied policies and processes for: 

· Demand forecasting / system planning

· Materials/product policy

· Contract management

· Supplier training and accreditation

· Quality management

· Environmental management

· OHS management

· Data management

Guidance and default options are included for these but the expectation is that the adopting agency’s procurement contract (AUS-SPEC) will integrate its own processes and technical requirements (WSAA Codes). Due to the variety of water agency administrative procedures or policies, the codes anticipate that each adopting agency will nominate variances to technical requirements by means of a Codes supplement. In a similar manner, AUS-SPEC contract shells "...recognises that each Council may need to vary the Specifications to meet local requirements."

MARRIAGE OF WSAA CODES AND AUS-SPEC?

If an agency's administrative processes were contractually coupled with the WSAA Codes, via a system such as AUS-SPEC, the following scenario for design and construction of a gravity sewer would be typical:

Concept Plan

The water agency is often responsible for system planning and managing the development of a design concept, albeit this function can be out-sourced via an AUS-SPEC contract system. The Codes provide default options for quantifying sewer flows, essential for sizing pipes and other inputs to concept designs. The agency may also include its material policy (eg preference for one material over another) and allowance for future connections.

Agency–Development Agreement

Via a formal agreement or contract (AUS-SPEC), the agency would instruct the developer that all network infrastructure shall be designed and constructed in accordance with the Sewerage Code of Australia. The agency's standard contract documentation would include requirements for supplier accreditation, project management, environmental management and quality management.

Project Manager

In accordance with the Agency–Development agreement, the developer would engage an accredited project manager. The project manager would be responsible for managing the total project design, construction, testing and connection to the existing system. The project manager's management system would include the necessary procedures and check lists necessary to assure the projects conformance to specification. The AUS-SPEC contract would stipulate that the project manager would be responsible for ensuring that all suppliers (designers/constructors/testers) have the specified qualifications or accreditation.

Design

Detail designs would be developed, using the default technical requirements of the Code. Concept and detail designs may be separate work packages controlled by AUS-SPEC documents.

The Codes assume that the design output will comprise a project specification that includes:

· Design plans showing, inter alia, pipe, size, grade or pressure class.

· Detailed construction drawings.

· Specifications for materials, site investigations and other technical matters appropriate to construction.

These documents may be produced by using AUS-SPEC with appropriate “cutting and pasting” of relevant clauses of the code. Some drawings may be unmodified “deemed to comply” standard drawings or “typical” with relevant detail added.

Constructor

The constructor would work under the control of the Project Manager's management system, including adherence to ITPs and hold points. The Constructor would be responsible for ensuring that all products and materials comply with the nominated AUS-SPEC specifications and are installed in accordance with the specification and drawings. The Constructor would liaise with the designer regarding preparation of work-as-constructed drawings.

The concept of the WSAA Codes is that the Construction Part can be used as a stand-alone construction specification; however, the current edition is not suitable. An objective of the 2nd edition is to address this deficiency to some extent. Future editions may more seamlessly interface with AUS-SPEC. 

Testing

Testing (compaction, ovality, vacuum, CCTV) would be conducted by accredited testers with reports assessed by the Project Manager.

TRAINING AND ACCREDITATION

WSAA Codes can provide nationally recognised technical source documents for training for all the essential elements of asset creation processes. Similarly, AUS-SPEC is also a reference for training the agency’s staff in contract document preparation.

Conclusion

Cooperation between WSAA and AUS-SPEC offers great promise to build and deliver a nationally accepted suite of technical documentation to support development of water and sewer network infrastructure.

WSAA and AUS-SPEC are uniquely placed to deliver a range of technical codes and specifications that can complement each other. Perhaps it will come to pass that WSAA will focus more on the planning, design, lifecycle costing and product aspects while AUS-SPEC will concentrate on the quality assurance, construction and contractual aspects with areas of overlap and interdependency being managed cooperatively.

WSAA is well advanced in developing the second editions of the codes and is on target to publish in the first quarter of 2002. The 2nd editions are anticipated to significantly improve the interface between contractual and technical specification (see Appendices C and D). The technical specification (for water and sewerage) aspect of WSAA codes will be significantly better than is currently addressed by AUS-SPEC. However, there will be overlap or duplication of contractual aspects. This is not necessary and can be eliminated 

This paper recommends that WSAA and IPWEA explore the opportunity to allow each to focus on its area of strength and identify a means of sharing expertise.

Given the recent "friendly" dialogue between WSAA and IPWEA, it is fair to say that the altruistic spirit has overshadowed the competitive and there is a growing expectation that a win/win opportunity exists.

By adopting the “trilogy” concept, overlap would be avoided and the effectiveness of water and sewerage infrastructure creation enhanced by ensuring that:

· The adopting agency defines its business requirements.

· The WSAA Codes focus on and define technical requirements in a manner that can be incorporated into the water agency’s contract system (AUS-SPEC).

AUS-SPEC delivers a contract documentation system that can incorporate the water agencies requirements and the WSAA Codes technical requirements.

Appendix A

TRILOGY


Appendix B

ASPECT
WATER AGENCY
WSAA CODE
AUS-SPEC (#1,3,5)

OH&S
Responsible for policy and procedures
Limited guidance
Contract shell to incorporate Water Agency requirement

Environmental management
Responsible for policy and procedures
Limited guidance
Contract shell to incorporate Water Agency requirement

Quality management of design and construction
Responsible for policy and procedures
Design not covered. Option for constructor based on CCF model as option for agency
Contract shell to integrate water agency requirement or for adopting WSAA option.

Quality management of products and materials
Varies. May accept or modify WSAA Codes default option
Provides default option for QA of products and materials
Contract shell for adopting water agency requirement or WSAA option.

Accreditation of suppliers 
Responsible for policy and procedures. 
Not covered.
Default option for designer. Contract shell for water agency requirement 

Detail Design
Option to accept WSAA Code
Defines technical requirements
Contract shell and technical requirements compatible with WSAA Code plus additional. 

Construction
Option to accept WSAA code technical requirements
Defines technical requirements
 Technical requirements compatible with WSAA Code plus additional. 

Testing
Option to accept WSAA Code
Defines technical requirements
Contract shell for adopting WSAA Code requirements

Basis for occupational training of Designers and Constructors
No
Yes
No

Basis for staff training on contracts and procurement
Option to use AUS-SPEC or own in-house reference
Limited
Yes.

Appendix C

OUTLINE OF THE SCOPE OF THE WSAA SEWERAGE CODE 2ND EDITION

Scope: Reticulation, branch and trunk mains

Guidance

· Development plan (establish in liaison with the planning authority)

· EIS

· Catchment analysis / flow modelling

· Overflows

· Septicity / sewer ventilation

· Product and material selection (Internet)

Technical Requirements System configuration (options)

· Hydraulic design (pipe sizing and grading)

· Clearances from obstacles

· Horizontal and vertical alignment

· Lot controls, soffit requirements

· Property connections

· Maintenance structures 

· Structural design of pipelines 

· Trench excavation, pipe laying, compaction

· Bulkheads

· Special crossings (roads, creeks, aqueduct)

· Material and product specifications (Internet)

· Material and product quality assurance (Default option)

· Standard design / construction drawings

· Testing (CCTV, compaction, ovality, vacuum)

Appendix D

OUTLINE OF THE SCOPE OF THE WSAA WATER SUPPLY CODE 2ND EDITION

Scope: Reticulation, branch and trunk mains

Guidance

· Development plan (establish in liaison with the planning authority)

· EIS

· Demand estimation

· Network analysis / system configuration

· Products and materials selection (Internet)

Technical Requirements
· Layout of water mains

· Clearance from obstacles

· Hydraulic design (pressures / fatigue)

· Pipe sizing

· Water quality

· Fire flows (limited)

· Valves and hydrants

· Air valves

· Scours

· Products and materials

· Corrosion protection

· Property service connections

· Structural design

· Thrust anchor blocks

· Standard design and construction drawings

· Testing (Compaction, bacteriological, hydrostatic

Appendix E

WATER INDUSTRY CODES, STANDARDS AND SPECIFICATIONS

The following interpretation of terminology is a first attempt to achieve consistency. It does not necessarily reflect current practice nor has it been formally endorsed by WSAA, IPWEA or standards organisations. 

CODE

A uniform set of best practice, performance based technical requirements and standards for use in the planning, design, construction and commissioning of water and sewer network infrastructure that set out procedures, acceptable methods or materials and maximum and minimum values. The Code obtains mandatory status through incorporation by reference in the contract specification. The basic objective of the water industry codes is to ensure the maintenance of uniform, national and acceptable standards of lifecycle asset management for the benefit of the community.

STANDARD

A set of minimum requirements, developed by a consensus process, that define a process (eg, design, quality management), a product (eg, pipe, valve)or a test method (eg, pressure testing, UV resistance). Standards may be either performance based (eg, pressure rating, joint watertightness) or prescriptive (eg, diameter, colour) or a mixture of both. A standard will generally offer alternatives to the specifier that may be based upon level of performance, product attributes, level of risk that can be accepted, durability or other options. A standard by itself does not provide all the information necessary for a manufacturer, supplier, designer or constructor to know exactly what the purchaser requires. A standard may not have provisions for all parts of a project.

SPECIFICATION

A specification is a collection of unambiguous stipulations and technical directions and conditions describing quality of processes, products and materials and standard of workmanship of the project or parts of the project by referencing elements of the Codes and Standards and by closing out any options available within. The specification deals with items that cannot be shown on drawings or in schedules. The specification normally forms part of the contract.

The specification fulfils a crucial role from the initial planning and design phase up to and including completion of contract.

The designer(s) should set down the results of investigation, research and complementary design activities in the specification for use in executing the work.

As potential contractors the parties tendering for contract use that specification as a guide for determining the potential methods of execution, the costs linked to this and finally the quoted price of tender.

Upon assignment of work the specification forms the basis of the contract between the principal and the contract. The specification states what is expected from the contractor by the principal within the framework of the commission.

In this sense the specification also forms the basis for the execution of work, the monitoring of quality and the mode of payment. It assumes the mantle of information reference as well as contract document.

The specification must also comply with high demands concerning quality control and completeness if it is to avoid problems and disputes.
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