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SCOPE

This procedure describes the stages involved in the execution of an estimate for feasibility study (hereafter referred to as “study”). It is generic in nature and can be applied in principle regardless of the level of estimating effort required for the study. The principles contained herein should be used as a basis for developing a specific estimating plan.

1 FLOWCHART

1.1 Exhibit 1 attached shows a flowchart of the stages involved in preparing an estimate. The responsibilities are divided between the Project Manager and the estimator (or estimating team). (ATDP_ES_000002 & ATDP_ES_000004).

1.2 This procedure will focus mainly on the activities performed by the estimator.

2 OVERVIEW

2.1 The preparation stages of any estimate are:

· Planning

· Engineering definition

· Estimating

· Compilation of the Estimate

· Review

· Deliverable Issue

3 PLANNING

3.1 Study Execution Plan and Schedule

Immediately after release by the client of the study, the Project Manager must prepare an execution plan and schedule, which describes how the study will be done. The plan should be based on that supplied in the proposal to the client. The Execution Plan will cover the following topics:

· Scope of facilities (facilities to be estimated

· Statement of work (services to be performed)

· Work methods plan (how the work will be performed)

· Resource plan (who will do the work)

· Cost plan (budget and work breakdown structure (WBS), and

· Time plan (the schedule).

The Estimate Plan will form part of the work methods plan.

3.2 Estimate Plan

3.2.1 The Estimating Plan (ATDP_ES_000020) forms part of the overall Study Execution Plan described above. It is prepared by the estimator. It must recognise the constraints and commitments dictated by the overall Study Execution Plan and the Schedule. It must include the basic framework of the Work Breakdown Structure (WBS) to be used to collect the estimated costs of the facilities.

3.2.2 When considered necessary, an early factored target estimate will form part of the plan, which estimate can be used to help control the cost impacts of the design development and the final review phase (see 8).

3.3 Basis of Estimate

3.3.1 The Basis of Estimate is a document, which describes the basis upon which the estimate is prepared. It must form part of the final estimate deliverable, but should be prepared at the outset in draft form as part of the Estimate Plan (ATDP_ES_000024).

3.3.2 The draft Basis of Estimate defines among other things, the methods which will be used to prepare the estimate, the source of pricing information, the level of detail, and the expected accuracy of the estimate. The estimator must agree these issues with the Project Manager and the client at the outset, because they affect the estimating and engineering effort, and hence the workhours and cost of the study.

3.4 System Validation

3.4.1 The estimate will be prepared using some form of computer software.  This could be a specialist estimating system, or a PC spreadsheet or database package. It could be an ATD system or a client specified system. Whichever system is chosen, it must be validated as part of the planning stage and be able to interface with other project systems e.g. scheduling.

3.4.2 Validation means testing the system and demonstrating to the Project Manager and the client that the system will perform as required. Performance in data input, data manipulation and calculation, report preparation and audit tracking need to be tested and the results agreed as being acceptable for the purpose required.

3.5 Alignment Meeting

3.5.1 The estimator must ensure that an alignment meeting is held to communicate the Estimate Plan and Basis of Estimate to the Study Team members. This meeting may be part of the overall Alignment (or Kick-Off) meeting for the study, or held separately. The Project Manager must ensure all the relevant team members attend (ATDP_ES_000022).

4 ENGINEERING DEFINITION

4.1 The Technical Deliverables

4.1.1 The responsibility for developing the engineering definition of the facilities to be estimated lies with the Project Manager and his technical team. However, because the technical deliverables which define the facilities represent the main input to the estimating process, the estimator must agree with the Project Manager at the outset the form and content of the deliverables. This agreement should be written up in the Estimating Plan.

4.2 Draft Execution Plan

4.2.1 The Project Execution Plan is discussed in more detail in section 9.3 below, however because the execution plan vitally affects the cost of the project, a draft plan, which focuses on the contracting strategy should be prepared as the scope is being defined.

4.2.2 The draft plan should focus on how the work will be packaged, logistics issues, and client/project manager responsibilities.

4.3 Timing of Deliverables

4.3.1 The sequence and timing of issue of the deliverables affects the estimator’s ability to meet his own schedule commitments. Thus the estimator must agree up front with the overall study schedule, monitor engineering performance against key schedule milestones and report potential problems to the Project Manager (ATDP_ES_000023). Starting estimating before engineering deliverables are finalised and approved leads to estimating rework.

4.4 Scope and Progress Reviews

4.4.1 Regular review meetings shall be held which the estimator shall attend.  The purpose of the meetings will be to review:

· Progress against schedule

· Development of the scope of facilities

· Decisions affecting the preparation of the estimate

4.5 Location Survey

4.5.1 It may be necessary for the estimator to visit the planned site for the project to establish site conditions that may unduly influence the cost of the project. This will be the case particularly when the site is remote, if logistics are likely to be a problem or if the site is congested or within an operating plant. The findings from such a survey shall be written up and form part of the Basis of Estimate narrative. Checklists are available in ATDP_ES_000021.

4.6 Economic Survey

4.6.1 Similarly it may be necessary for the estimator to research the likely economic environment in which the project will be engineered and constructed. This could involve research on economic activity such as workshop loading, labour productivity, currency exchange rate and inflation forecasts. Again this should be written up and form part of the Basis of Estimate narrative.

5 ESTIMATING

5.1 Engineered Equipment Pricing

5.1.1 The required level of accuracy of the estimate (ATDP_ES_000011) will determine the strategy for pricing the equipment. This should be described in the Estimating Plan. Pricing will be based on some or all of the following pricing methods:

· Historical data from previous projects

· Telephone or fax budget quotations

· Budget prices from suppliers based on a written specification

· Competitive bids based on a full technical and commercial enquiry document.

· Purchasing department contract or stores prices

5.1.2 Prices can be obtained by engineers, procurement personnel or by the estimators. The agreed responsibilities should be defined in the Estimate Plan.

5.1.3 The Mechanical, Electrical and Control & Instrumentation Equipment Lists are a key source of information for the estimator and should be used as a check list to ensure that all equipment is priced by one of the above methods.

5.2 Bulk Material Unit Rate Sourcing

5.2.1 In the same way that the method of pricing the equipment is determined by the required estimate accuracy, so is the basis for pricing bulk materials. For conceptual type estimates, cost factoring may be appropriate. For more detailed estimates, quantification of materials and the associated installation labour costs will be necessary.

5.2.2 Bulk material costs can be based on the same types of pricing methods as described for engineered equipment. The responsibility for obtaining the prices is as per 6.1.2 above.

5.2.3 Some bulk material prices are quoted on an installed basis. These are classified as “sub-contract” prices or rates. This method of pricing is usually restricted to civil, architectural and some electrical and instrumentation items.

5.3 Labour Installation Unit Rates

5.3.1 Labour installation rates are usually quoted by contractors as a unit cost per activity. For construction planning purposes it is important to know the unit workhours associated with each activity. This requires that the average man (or crew) cost rate per hour be known.

5.3.2 Thus, if possible contractors providing budget quotes should be asked to provide both workhour rates and average crew cost rates per activity.

5.3.3 The estimator may also develop the workhours by using standard workrates and apply these to an estimated crew rate to establish the total installation cost rate.

5.3.4 Should site conditions require it, adjustments to the workrates may have to be made to reflect such things as difficult and congested working conditions, and work high above the ground.

5.4 Material Take-Off

5.4.1 The total quantity of materials and installation activities is established by preparing material take-offs from the engineering drawings. The take-offs can be done on the drawings themselves (manually or by computer), or they may be done on separate schedules (Bills of Material).

5.4.2 Because the drawings are invariably in a preliminary form, not all materials will be defined on the available drawings, so the estimator will have to estimate the missing items using his experience. These quantity estimates should not be confused with allowances for unknown items, or scope growth, which should be dealt with under contingency.
5.5 Quantity/Rate Extension

5.5.1 The calculation of a total cost is achieved by transferring the Bill of Material quantities to a schedule on which the unit rate extensions can be applied. In most cases the take-offs will be done directly into the extensions schedule, removing the need to transfer the information from one document to another.

5.6 Indirect and Other Costs

5.6.1 The direct costs of equipment, materials and labour are relatively easy to define and estimate. There are however costs of an indirect (or overhead) nature which are incurred during any engineering and construction project which are not always as easy to define. These costs include P&G type costs, freight and insurance, EPCM costs, and client costs such as spares inventories and operator training 

5.6.2 The cost of indirects and other costs are very much affected by the project management, contracting and construction strategy selected for the project by the client. If no clear strategy is available from the client, then an execution strategy draft must be prepared by the Project Manager early in the study for discussion with the client and as a basis for the estimate (See 9.3 below).

5.7 Factoring

5.7.1 For conceptual estimates and areas of low scope definition, it will be necessary to prepare estimates using factoring techniques.

5.7.2 These areas should be defined in the Estimate Plan so the Project Manager and client are aware of the factoring method to be applied, the basis of the factors, and the likely accuracy associated with the chosen methods.

5.8 Estimate Cost Trending

5.8.1 It is good practice to use relevant previous estimates (see 8.3 below), or an initial factored estimate for continuous comparison to costs as the estimate is compiled. Any large deviations from expected costs should be immediately highlighted to the Project Manager, for the necessary corrective action.

6 COMPILATION OF THE ESTIMATE

6.1 Data Input

6.1.1 The estimate is compiled in the selected estimating system. It is important that data input is carefully controlled to avoid double input, or missing input. The control procedures should be spelled out in the Estimating Plan.

6.2 Summary

6.2.1 The estimating system should have the capability of summarising the estimate into various summary levels. These levels should correspond to the agreed WBS for the estimate, and also to the commodity breakdown (i.e. by civils, steel, electricals, etc.).

6.2.2 This summarisation of the estimate is vital for proper review and gives the first indication of where problem areas might be found.

6.3 Key Statistics

6.3.1 Key statistics for quantities and costs should be calculated as part of the summarisation process. These key statistics provide a macro view of the cost structure of the estimate by allowing unit rates for key quantities to be calculated and compared both across the estimate WBS areas and to current, or historical cost norms. Inconsistencies can be investigated before the main review process is started.

6.3.2 The key quantity statistics also provide a check back to the basic scope, and may highlight where scope is missing, has not been correctly quantified, or is in any other way inconsistent with the estimate.

7 REVIEW

7.1 Overview

7.1.1 The review of the estimate is a vital part of the preparation and quality assurance process, and where practicable should be formally recorded.

7.1.2 The review takes place in a hierarchy of levels, starting with simple mathematical spot-checks of calculations, by the estimator, or his supervisor, to final review with senior management (ATDP_ES_000026).

7.2 Check Estimating

7.2.1 One powerful method of reviewing an estimate is by preparing check estimates using different estimating techniques.

7.2.2 Thus where a detailed estimate has been prepared from material take-offs and detailed unit pricing, an equipment factored estimate could be done to check the bulk material costs. Alternatively, if a conceptual estimate is based on an equipment factored technique, a capacity ratio or related method could be used as a check.

7.2.3 All check estimating should be recorded in the final Basis of Estimate document.

7.3 Comparison to Previous Estimates

7.3.1 In many cases the current study will have been preceded by a previous study, done usually at a more conceptual level. Sometimes the previous work is related in some way to the current study, but the scope is not identical.

7.3.2 In these cases it is vital that the current estimate be compared to any previous estimates, for at least three good reasons. Firstly this comparison provides a check on the current estimate, as gross omissions or a fundamental change in assumptions may be highlighted. Secondly, it allows for a check on appropriate engineering. Thirdly, management will inevitably want an explanation for any change in cost from previous estimates, so the research is best done as part of the preparation for the management review.

7.4 Comparison to Like Projects

7.4.1 Where there is history on the actual costs of similar projects, or even of recently estimated projects, a comparison of the current estimate with the previous data should be done.

7.4.2 These comparisons will usually be done at the macro level, so the previous work on summarising the key statistics, cost ratios and factors will help in this check.

7.5 Team and Management Review Meetings

7.5.1 All the above checks and reviews are basically internal to the estimating team, and are there to ensure that the likelihood of errors due to poor estimating quality is minimised.

7.5.2 The reviews with the project team and management should be held as formal meetings and actions minuted (ATDP_ES_000026).

7.6 Risk Assessment and Contingency Calculation

The review of the estimate should reveal areas of uncertainty as well as areas of confidence. These risks or opportunities will affect the final cost outcome and must be assessed to determine the estimate accuracy and required contingency sum to be provided to assure an acceptable possibility of success. This risk assessment is done by the Vice President Project Controls Engineering or his designated specialist.

8 ESTIMATE & STUDY DELIVERABLES

8.1 The Project Scope Document

This document should contain two sections; The Scope of Facilities and the Scope of Services.

8.1.1 The Scope of Facilities must list as completely as possible the facilities to be constructed and the physical outcome of the project effort. The following needs to be covered:

· The key objectives of the project

· The physical starting and completion points of the project. These are often called the Battery Limits. It should also describe the permanent tie-in points to existing utilities or facilities and any temporary tie-in points.

· The WBS to be used to control the project.

A description (layout drawings) of the final facility, plan, cross-section, details as appropriate.

· Key statistics of the facilities; i.e. for a mining project, key cross-sectional dimensions, length of development - RAW and Haulage way, Tons to be mined, Number of Cross-cuts and length, metres of servicing piping, cable, rail track, average crew size, expected crew hours, and any other statistics which are major cost drivers (i.e. if the quantity changes the cost changes. These statistics are useful to management and should be in tabular form).

· Description of the important permanent equipment, which will be installed.

· Summary description of the method of development mining, or other construction processes which affect the scope of facilities.

· Exclusions - facilities, which will not be constructed, or will be done by others as part of a different project.

8.1.2 The Scope of Services should cover the work to be done by the project team or others, and should include:

· Project management

· Technical design and specification

· Procurement

· Project cost control and scheduling

· Expediting, Inspection and Progress Reporting

· Quality assurance and control

· Material transportation underground

· Supervision of installation contractors

· Recruitment and training of labour

· Mine labour and supervision for mining and equipping

· Survey

· Commissioning and handover

This list is not complete, but gives an indication of the work, which needs to be done (or co-ordinated) by the project team. Listing all the activities and assigning responsibilities helps the team to understand the magnitude of the work and the planning for implementation.

Some of the tasks will possibly be done by contractors, by AAC Head Office, or by mine personnel. This needs to be displayed using a Responsibility Matrix Table.

8.2 Design Basis

8.2.1 The Design Basis is prepared by the Project Manager and his technical team. It has three main purposes:

· To form the basis for agreement with the client about the design scope, approach, criteria and standards used in the study

· To support the Basis of Estimate document (as the design standards directly affect cost).

· To act as a control base from which to trend the detailed design, once the project go-ahead is given.

8.2.2 The Design Basis should document as completely as possible the criteria, standards, test work and assumptions upon which the design has been based. It should refer to standards, specifications, design sketches and drawings, as well as key minuted design decisions agreed to with the client at design review meetings.

8.2.3 It should also include any key technical criteria that the project must meet to be considered a success. This should include “commissioning” tests and operator acceptance criteria (past experience will give some indication of the problems which have occurred at the time of handover and these issues should be anticipated here).

8.2.4 Preparation of the Design Basis should start at the beginning of the study, be formally revised as agreed from time to time and continue through to completion, at which point it should reflect the complete agreed basis and provide a record for future engineers of the development (and the reasons for the development) of the design.

8.3 Project Execution Plan

8.3.1 Projects require resources to be marshalled and used in order to achieve objectives. The identification of these resources and the methods by which they will be “bought out” and then managed, is fundamental to understanding the magnitude of the management job ahead.

8.3.2 While the Project Scope document describes the scopes of work and services which form part of the project, the Execution Plan describes how:

· These works and services will be classified or “broken up” into manageable chunks, 

· The project management team will be organised, and how responsibility will be

· Divided among the team members,

· The resources will be procured to execute the work, 

· The project will be controlled, from a cost, time and quality view point.

8.3.3 The Project Execution Plan should comprise the following sections:

· Project Team Staffing Plan

· Design and Engineering Plan

· Project Quality Plan (PQA1)

· Procurement and Contracting Plan

· Project Communications and Control Plan

· Construction Plan

· Labour Recruitment and Training Plan

· Safety Plan

· Project Commissioning and Handover Plan

· Close Out Plan

8.3.4 The Plan should be drafted early in the study, to provide a basis for discussion with the client and to guide the early development of the capital estimate (See 6.6.2 above).

8.4 Project Execution Schedule

8.4.1 The project schedule describes the key activities and their logical timing arrangement with each other. For a typical feasibility study it should focus mainly on the critical activities and interfaces with external activities.

8.4.2 The schedule should answer the following questions:

· What are the critical activities?

· What are the key interfaces both within the project and to outside factors?

· What are the key milestones, which are important for control purposes?

· What are the forecast commitment and expenditure cash flows?

8.4.3 The schedule should be presented in bar chart form and be accompanied by a table showing key milestone dates. The estimate class should be stated clearly on the schedule e.g. Class II.

8.5 Estimate Basis Narrative

8.5.1 As described in 4.3 above the Basis of Estimate is prepared in draft form as part of the Estimate Plan.

8.5.2 The narrative is finalised as the estimate is completed and forms part of the final study deliverables (ATDP_ES_000024).

8.6 Estimate Summaries

8.6.1 The summaries of the estimate generally appear as exhibits in the overall study narrative, as well as with the estimate detail (ATDP_ES_000025).

8.6.2 As described in 7.2 above, estimate summaries are used in the review process. Not all the summaries used in the review process should appear in the final deliverable, however where they provide a useful insight into the structure of the costs, or illustrate a point in the study narrative, they should be included.

8.6.3 As a minimum, summaries should be included showing:

· Costs by WBS

· Costs by commodity

· Costs by direct and indirect type

· Key quantities, unit costs and cost ratios.

8.7 Estimate Detail

8.7.1 The estimate detail usually appears as an appendix to the main report, or as a separate volume (ATDP_ES_000025).

8.7.2 The structure and format of both the computer data and the hard copy should have been agreed with the client in the Estimate Plan.
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STAGES OF ESTIMATE PREPARATION & RESPONSIBILITIES WITHIN A STUDY

	Note:  Point numbering refers to text in procedure PES 005

	RESPONSIBLE

PERSON
	PLANNING
	ENGINEERING DEFINITION
	ESTIMATING

	PROJECT MANAGER
	Prepare:

4.1 Study Plan

4.1 Study Schedule

Facilitate:

4.5
Alignment Meeting
	Prepare:

5.1 Drawings

5.1 Specs. & Stds.

5.1 Equipment Lists

5.1 Preliminary Reqs.

5.2 Draft Execution Plan

5.3 Execution Schedule

Arrange:

5.4 Scope Reviews

5.4
Progress Reviews
	Continue with:

5.5 Scope Reviews

5.4 Progress Reviews

6.8
Estimate Cost Trending

	ESTIMATOR
	Prepare:

4.2 Estimate Plan

4.3 Basis of Estimate

4.4 System Validation

Arrange:

4.5
Alignment Mtg.
	
	Perform:

6.1 Equipment Pricing

6.2 Unit Rates Sourcing

6.3 Labour Installation Pricing

6.4 Material Take-off

6.5 Qty./Rate Extensions

6.6 Estimating of Indirect & Other Costs

6.7 Factoring

6.8
Estimate Cost Trending


APPENDIX C : EXHIBIT 1 (Cont.)
STAGES OF ESTIMATE PREPARATION & RESPONSIBILITIES WITHIN A STUDY

	Note:  Point numbering refers to text in procedure PES 005

	RESPONSIBLE

PERSON
	COMPILATION
	REVIEW
	DELIVERABLE

PREPARATION

	PROJECT MANAGER
	Continue with:

5.4 Progress Reviews

6.8
Estimate Cost Trending
	Arrange & Participate in:

8.1
Team Review Meetings

8.1
ATD Management Review

8.6 Risk Assessment & Contingency Calculation


	Prepare:

9.1
Project Scope Document

9.2
Design Basis

9.3 Project Execution Plan

9.4
Project Execution Schedule



	ESTIMATOR
	Perform:

7.1  Data Input

Prepare:

7.2 Estimate Summaries

7.3 Key Statistics

Continue with:

6.8
Estimate Cost Trending
	Perform:

8.2 Check Estimating

8.3 Comparison to Previous Est.

8.4 Comparison to like Projects

Participate in:

8.5 Team Review Meetings

8.6 Risk Assessment & Contingency Calculation


	Perform:

9.5
Estimate Basis Narrative

9.6
Estimate Summaries

9.7
Estimate Detail
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