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ESTIMATE CLASSES

1.1 GENERAL

AAC define five classes of estimate, namely Class 0, 1, 2, 3 and 4. The first three are predominantly used for evaluation or economic Feasibility Studies; the latter are used for Project Control.

Appendix C provides a summary of variables and the scope definition requirements for each of the five AAC classes of estimates.

This classification is strictly associated with estimates developed internally through the ATD of AAC and the Operating Companies. Most of the engineering contractors who provide this service have a variety of definitions for classifying studies, and percentage values are used rather loosely to define the range of outcomes, which could be expected from an estimate of capital costs.

The World Bank, which in many circumstances is required to evaluate a variety of projects for economic viability, has laid down a number of variables, definition of which vitally influences estimate confidence level. For each variable, a hierarchy of scope definition requirements is established which, if met, will lead to a defined level of confidence in an estimate. They however refrain from attaching an "accuracy' figure to each confidence level. Rather, they propose a contingency percentage range for each confidence level; naturally the lowest contingency being associated with the highest confidence level.

The AAC classification of estimates uses a similar selection of variables and hierarchy of scope definition requirements to define each confidence level, but does infer an accuracy range associated with each estimate confidence level. The higher range reflects the worst case scenario that would occur if only the minimum amount of definition required by the classification was available for the estimate. Nevertheless in both the AAC and World Bank methods, it is the level of scope definition, which determines the classification level of an estimate.

A summary of these variables and the scope definition requirements for each of the five AAC classes of estimates is shown in the hot-linked document Appendix C.

Because accuracy, not contingency is the defined property of each AAC estimate Class, the contingency amount must be calculated once the accuracy of the target estimate has been assessed. Tools have been developed to verify the accuracy of an estimate in a more objective manner, and these tools also develop the appropriate contingency values.

The understanding of the AAC classification philosophy hinges on the following criteria:

a) The definition of a BASE ESTIMATE.

b) The definition of ACCURACY.

c) The definition of CONTINGENCY.

These are defined as follows:

d) Base Estimate
The sum of all direct and indirect costs, which have been quantified from a known scope of work. The costs and prices shall be free of all contingency and escalation provisions.

e) Accuracy
The percentage range above and below the Base Estimate, within which the actual cost is expected to lie. This range is dependent upon the degree of formality in project scope, the methodology of estimating and the degree to which project implementation activities have commenced. Evaluating accuracy requires a review of project risk. The estimate classes are based on this range.

f) Contingency
The allowance which when added to the Base Estimate gives a project estimated cost which has a prescribed probability level of achievement. Contingency includes estimating added to the Base Estimate to cover estimating inaccuracy. Adding the contingency value to the Base Estimate value decreases the probability of overrun of the project cost. The Class of estimate is not altered.

2 DEFINITION OF CLASS 0 ESTIMATE

2.1 Estimate Basis

This class of estimate (conceptual) is often based on assumed parameters of process throughput or mining output. Design drawings are not usually prepared, but previous similar drawings or process flow diagrams may be used for quantification. Unit costs, eg. capital cost/kW or factors based on unit cost are frequently employed. Historical data for similar plants, mine or infrastructure components are often utilized. Metallurgical test work is not essential if the process is generally well known. A visit to the project site, although desirable, is not essential.

2.2 Information Required

It is necessary to know the geographical location of the project and some general site conditions. Approximate layouts of surface and underground works are also necessary. Throughputs or outputs of raw materials, products and consumables also need to be understood. The process model for plants and the methodology for mining and operation should also be known. Definition of the infrastructure requirements and the ability of the locality to support construction requirements (skills, equipment and construction materials) is also a requirement. An outline of the time-table is also required if time related costs need to be considered.

2.3 Estimating Skills

Since design drawings and specifications are not generally prepared and estimates are based heavily on unit cost data, the Class 0 estimate should be prepared only by skilled conceptual estimators, or by project engineers experienced in construction of the appropriate facilities. The factors or unit costs need to be updated frequently and this should be done by cost engineering specialists.

2.4 Use of Class 0 Estimates

A Class 0 estimate is regarded as an order-of-magnitude estimate. Its accuracy is doubtful because the scope may be hypothetical and the estimate may require significant contingency to improve its precision. This type of estimate is often adequate to reject a project development but not sufficiently adequate to prove the viability of one. Its principal use is to evaluate alternatives and to select one for further study and development to the Class 1 or 2 level. The provision of funds to proceed to a more detail level can be estimated with greater accuracy at this time.

3 DEFINITION OF CLASS 1 ESTIMATE

3.1 Estimate Basis

The Class 1 estimate, sometimes called a preliminary estimate, represents a first realistic assessment of a project's capital development cost. This type of estimate requires that sufficient bench scale metallurgical testwork is completed in order to determine the process flow sheet and approximate material balance. For an underground mine, sufficient mine planning should have been completed in order to identify preliminary surface and underground layouts and shaft configurations. Similar appropriate planning should be done for open pit configurations. Some general arrangement drawings would be prepared and major equipment sized. No special equipment specification would be prepared and enquiries would be limited to single suppliers who could supply costs on a budget basis. The compilation of the estimate would depend on a mixture of techniques, including approximate quantity take-offs, factoring techniques and unit costs.

3.2 Information Required

All the information required for the Class 0 estimate is necessary for this type as well. The degree of detail has to be increased. It is recommended that site visits take place and sufficient geotechnical and survey information be made available to generate realistic layouts and arrangements. Preliminary information needs to be developed on the area infrastructure in order to develop operating cost values and an understanding of the availability of skills and/or their training. A preliminary schedule should be produced.

This type of estimate would not normally include a preliminary environmental impact study, however if available, it will help to identify potential impacts which would have knock-on effects on project development.

On projects, which require financing, a preliminary financing strategy is useful to identify any impacts on the procurement strategy at an early stage.

Broad implementation strategies should also be identified, in order to develop the probable project implementation direction and provide sufficient funds in the estimates for its achievement.

3.3 Estimating Skills

This type of estimate is best done in a task-force with sufficient project management, project engineers and other disciplines deployed as part of the team. With drawings and designs being available at this stage, the use of estimators and quantity surveyors experienced and familiar with the facility being developed can be utilized.

3.4 Use of Class 1 Estimates

The Class 1 estimate has an accuracy range within +25% to -15% (range to be indicated on the estimate) relative to the base estimate. Generally such an estimate falling in the extreme range would represent a conceptual facility which be built. This estimate type is used for pre-feasibility and for selecting the technical options to proceed to full feasibility study. The estimate detail developed during this estimate preparation would definitely not be adequate to allow sufficient control during implementation.

4 DEFINITION OF CLASS 2 ESTIMATE

4.1 Estimate Basis

The Class 2 estimate, sometimes called a feasibility estimate, represents a realistic assessment of a project's capital development cost. This type of estimate requires that sufficient pilot metallurgical testwork is completed in order to optimize the process flow diagrams and material balance. For an underground mine, sufficient mine planning should have been completed in order to identify optimum surface and underground layouts and shaft configurations. Similar appropriate planning should be done for open pit configurations. General arrangement drawings would be prepared and all major equipment sized. Key equipment specification would be prepared and key enquiries would be issued to several suppliers who could supply costs on a budget basis. The compilation of the estimate would depend on a mixture of techniques, including approximate quantity take-offs, factoring techniques and unit costs.

4.2 Information Required

All the information required for the Class 1 estimate is necessary for this type as well.  The degree of detail has to be increased. It is mandatory for site visits to take place and sufficient geotechnical and survey information to be made available to generate realistic layouts and arrangements. Specific information needs to be developed on the area infrastructure in order to develop operating cost values and an understanding of the availability of skills and/or their training. A preliminary schedule should be produced.

This type of estimate should also include a preliminary environmental study to identify potential impacts, which would have knock-on effects on project development.

On projects, which require financing, a preliminary financing strategy should be developed so that any impacts on the procurement strategy can be assessed at an early stage.

Implementation strategies should also be identified, in order to develop a realistic project implementation direction and provide sufficient funds in the estimates for its achievement.

4.3 Estimating Skills

This type of estimate is best done in a task-force with sufficient project management, project engineers and other disciplines deployed as part of the team. With drawings and designs being available at this stage, the use of estimators and quantity surveyors experienced and familiar with the facility being developed can be utilized.

4.4 Use of Class 2 Estimates

The Class 2 feasibility estimate has an accuracy range of +15% to -5% (range to be indicated on the estimate) relative to the base estimate. An estimate falling in this range must represent a facility, which will be built. This estimate type is used for feasibility and maybe project acceptance, depending on the degree of risk in general terms and/or client policy. The estimate detail developed during this estimate preparation would generally not be adequate to allow sufficient control during implementation.

5 DEFINITION OF CLASS 3 ESTIMATE

5.1 Estimate Basis

A Class 3 control estimate is made after the review and approval of P & ID's, flowsheets, block plans, specifications, equipment layouts, building configurations and site improvements. Essentially, the scope of work and project plans are sufficiently developed so that any change in the flowsheets, materials of construction, site improvements, building configurations, equipment count, size or performance, and so on would constitute a change to the scope of work.

5.2 Information Required

Unlike earlier estimates, for which factors were used to establish component costs, the Class 3 control estimate is based on an draughting completion of between 30 and 40 per cent, and is generally made just before field entry for construction. This advanced stage provides the estimator or Q.S. with far more information on quantities and prices, which allows a more rigorous approach to estimating.

Major equipment is priced from firm bids made against complete specifications. Also, some of the equipment may have been purchased.

Buildings and site improvements are already priced with firm quotes from suppliers and sub-contractors, or accurate material take-offs are obtainable to which firm unit-price bids from contractors can be applied.

Electrical estimates are more defined than for a Class 1 or Class 2 estimate. Purchase orders or firm written bids are on hand for electrical equipment.

Piping material take-offs are made from early-stage isometrics or three-dimensional sketches. These are based on approved equipment layouts. The information used for the estimate includes the number of fittings (by size and specification), independent supports, a clear definition for the inspection of welds, a reasonable approximation of the prefabrication requirements and the materials take-offs of piping specialties. Working conditions in the plant, tie-ins to existing facilities and special installation techniques, if required, are well defined. Firm bids are used for pricing all material and prefabricated items.

Other bulk materials, such as concrete, steel, electrical items and so on, require similar detailed material take-offs and solicitations of firm lump sums or unit prices for materials or sub-contracts.

Home-office and engineering costs have already been budgeted in detail at this stage of project development. They are reviewed and updated to reflect the latest analyses of engineering, design and construction management status. A detail project schedule should be available.

5.3 Estimating Skills

Field-overhead costs are determined by detailed estimates of each component. They are performed by the estimator or Q.S. in close consultation with the construction and scheduling members of the project team. Since the complete status of the construction schedule, including equipment and labour resource allocation planning is known, a more refined estimate of these costs can be developed than was possible at earlier estimating stages.

5.4 Use of Class 3 Estimates

The Class 3 estimate provides the detailed target for construction cost control. Labour work units, derived from the control estimate are applied to labour activities in the detailed construction schedule, thus defining the manpower requirements for the construction effort. The accuracy of the Class 3 estimate is normally between 10% lower and 10% higher than the base estimate (range to be indicated on estimate).

6 DEFINITION OF CLASS 4 ESTIMATE

6.1 Estimate Basis

The Class 4 (detailed or revised) estimate is a progressive, re-defined version of the Class 3 estimate.  Normally, engineering and design are essentially complete and construction activities have commenced. Most items of major equipment are purchased and material items are on a contractual identifiable basis. The start of construction activities allows the use of actual field labour productivity. The Class 4 estimate is normally between 5% lower and 5% higher than that of the base estimate (range to be indicated on estimate).

6.2 Information Required

This estimate class is prepared from detailed bids and tenders. It is compiled after engineering is complete and draughting is at least 80% complete. This advanced stage provides the estimator or Q.S. with near final quantities and actual costs to complete the estimate.

6.3 Estimating, Skills

The estimates are performed by specialist estimators and Q.S.'s.

6.4 Use of Class 4 Estimates

At the time this estimate is produced, the project is so advanced that its only use is to forecast the likely outcome of the project cost.

APPENDIX A : RELATED DOCUMENTS

(The following is a scanned-OCR extract from the “Blue Books”.  1998/06/29)

APPENDIX B : RECORD OF AMENDMENTS

APPENDIX C : ATD ESTIMATE CLASSES 0,1,2,3 & 4
SCOPE & INFORMATION REQUIREMENTS

	Item
	Class 0
	Class1
	Class 2
	Class 3
	Class 4

	
	Conceptual
	Preliminary
	Feasibility
	Control
	Revised

	
	>+25% &>-15%
	+25% to -15 %
	+15% to -5%
	+10% to -10%
	+5% to -5%

	Site
	
	
	
	
	

	Plant capacity
	Assumed
	Preliminary
	Finalised
	Finalised
	Finalised

	Geographical location
	Assumed
	Preliminary
	Optimum
	Finalised
	Finalised

	Surveys
	None
	Nominal
	Available
	Detailed
	Detailed

	Geotechnical tests
	None
	Nominal
	Preliminary
	Detailed
	Detailed

	Visits by team
	Not essential
	Recommended
	Essential
	Essential
	Essential

	Infrastructure requirements
	Assumed
	Recommended
	Essential
	Finalised
	Finalised

	Process
	
	
	
	
	

	Flow diagrams
	Assumed
	Preliminary
	Optimum
	Finalised
	Finalised

	Laboratory tests
	If available
	Recommended
	Essential
	Essential
	Finalised

	Pilot plant testing
	Not needed
	Recommended
	Recommended
	Essential
	Finalised

	Energy and material balances
	Not essential
	Preliminary
	Optimum
	Finalised
	Finalised

	
	
	
	
	
	

	Mining
	
	
	
	
	

	Mine throughput
	Conceptual
	Preliminary
	Optimum
	Finalised
	Finalised

	Mine plan & layout
	Assumed
	Preliminary
	Optimum
	Finalised
	Finalised

	Shaft configuration
	Assumed
	Preliminary
	Recommended
	Finalised
	Finalised

	Shaft equipment specification
	Notional
	Preliminary
	Recommended
	Finalised
	Finalised

	Mining equipment specification
	Notional
	Preliminary
	Recommended
	Finalised
	Finalised

	
	
	
	
	
	

	Project Facility definition
	
	
	
	
	

	Plant layouts
	Conceptual
	Preliminary
	Probable
	Finalised
	Finalised

	Equipment selection
	Notional
	Preliminary
	Optimum
	Finalised
	Finalised

	General arrangements-mechanical
	None
	Preliminary
	Recommended
	Finalised
	Complete

	General arrangements-structural
	None
	Preliminary
	Recommended
	Finalised
	Complete

	General arrangements-civil
	None
	Preliminary
	Recommended
	Finalised
	Complete

	General arrangements-infrastructure
	None
	Preliminary
	Recommended
	Finalised
	Complete

	Piping drawings
	None
	None
	Preliminary
	Line
	Mostly Complete

	Electrical drawings
	None
	None
	Preliminary
	Line
	Mostly Complete

	Instrumentation drawings
	None
	None
	Preliminary
	Line
	Mostly Complete

	Specifications
	None
	Preliminary
	Recommended
	Complete
	Complete

	
	
	
	
	
	

	Overall draughting completion
	-
	5%
	10 %-15%
	30% -40%
	80%


APPENDIX C (Cont.) : ATD ESTIMATE CLASSES 0,1,2,3 & 4.

SCOPE & INFORMATION REQUIREMENTS
	Item
	Class 0
	Class1
	Class 2
	Class 3
	Class 4

	Estimate basis
	
	
	
	
	

	Estimates prepared by :
	Engineering/Snr.Est
	Snr. Estimators/QS
	Snr. Estimators/QS
	 Estimators/QS
	 Estimators/QS

	Supplier quotations
	Historical
	Budget/single
	Budget/Multiple
	Tendered
	Actual

	Civil work
	Unit cost/factored
	Unit cost/factored
	Quantitative/factored
	Contract bid
	Tendered

	Mechanical work
	Unit cost/factored
	Unit cost/factored
	Quantitative/factored
	Quantitative
	Tendered

	Structural work
	Unit cost/factored
	Unit cost/factored
	Quantitative/factored
	Contract bid
	Tendered

	Electrical work
	Unit cost/factored
	Unit cost/factored
	Quantitative/factored
	Contract bid
	Tendered

	Mining work
	Unit cost/factored
	Unit cost/factored
	Quantitative/factored
	Contract bid
	Tendered

	Piping
	Unit cost/factored
	Unit cost/factored
	Unit cost/factored
	Quantitative
	Tendered

	Instrumentation
	Unit cost/factored
	Unit cost/factored
	Unit cost/factored
	Unit cost/factored
	Quantitative

	Labour  costs
	% of M&E (1)
	% of M&E
	% of M&E  (2)
	Tendered
	Actual

	Indirect costs
	% of labour
	% of labour
	% of labour
	Tendered
	Actual

	
	
	
	
	
	

	Environmental impact study
	None
	If available
	Preliminary
	Recommended
	Actual

	
	
	
	
	
	

	Project schedule
	Level 1- Milestone
	Level 2- Master
	Level 2- Master
	Level 3 - Detail
	Level 4 - Construction

	
	
	
	
	
	

	Project implementation strategy
	None
	If available
	Possible
	Recommended
	Actual

	
	
	
	
	
	

	Financing options
	None
	If available
	Preliminary
	Actual
	Actual

	
	
	
	
	
	

	Economic evaluation  D.C.F.
	If required
	Recommended
	Necessary
	If required
	If required

	
	
	
	
	
	

	Use of estimates
	Technical
	Viability
	Feasibility and/or
	Feasibility and/or
	Forecast to completion

	
	alternative or
	
	Funding
	Funding and/or
	

	
	Rejection
	
	
	Control
	

	
	
	
	
	
	

	
	
	
	
	
	

	4-Aug-98
	
	
	
	
	

	
	
	
	
	
	



Table 1
Notes:

1) Calculated as a percentage of Material & Equipment

2) Recent history or budget quotes would be preferable

3) The actual accuracy will be indicated in the estimate.
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