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[bookmark: _Toc150868766]Chapter 1 Introduction
[bookmark: _Toc150868767]1.1 Preface
Our Collective goal is to manage the execution of the project within the funding limit approved by Congress. National Park Service (NPS) has a responsibility to act as a steward of tax dollars. The stewardship is conveyed in turn to the design team. NPS expects the entire design team to take ownership of the project construction budget and advocate for successful execution of the project within the available funding. The Architect/Engineer (A/E) cost estimator’s role is a critical element of project cost management. Rather than limiting responsibilities to reporting costs, the estimator and cost professionals must be an integral part of the design team, continually interacting and providing input on design decisions at every stage of development.
[bookmark: _Toc150868768]1.2 Purpose
NPS Construction Cost Estimating Handbook tailors and applies policies and practices to support the unique needs of the capital improvement and construction programs within the NPS. Technical and administrative requirements are presented for the development, preparation, documentation, and submittal of construction cost estimates during the project life cycle of a NPS construction project’s pre-planning/predesign, schematic design, design development, and construction document preparation phases. This handbook shall be the standard by which NPS projects are estimated both internally and at the consultant level with A/E firms. 
A. Adhering to the following requirements will enhance the NPS ability to process and accept construction cost estimate submittals:
1. Follow a consistent methodology and format for all construction cost estimates submitted.
2. Provide documentation of background information, all sources of cost information, and estimating assumptions. 
3. Track major changes in project scope, programming, and design elements, from one estimate to the next, which have significant impacts on cost.
4. Streamline the review process and allow reviewers to focus on technical merits of submitted estimates rather than wasting resources and time attempting to decipher materials presented. 
B. Improving and standardizing cost estimating practices yields significant benefits to overall success of the design and construction process.
1. Project costs can be better managed to stay within previously authorized and appropriate limits.
2. Project costs and scope changes will be easier to manage and track through the planning, design, and construction process.
3. Increase reliability of early cost estimates can reduce the amount of redesign necessary to bring projects within budget.
4. Rely on project planning to control and manage performance. Integrating the planning process is essential to managing the relationship between cost, time, and scope. Coordinating requirements for cost, time and scope is the path to achieving project success. 
5. Improved estimate documentation will lead to improved review efficiencies and shorter review cycle times.
6. Facilitate development and maintenance of an NPS cost database. This can be used to establish a baseline and assist in planning and estimating future projects.
[bookmark: _Toc150868769]1.3 Application
Instructions and criteria contained herein are to be incorporated by reference with design A/E and other professional services contracts which involve cost management and/or estimating tasks. Criteria describing practices and documentation requirements apply to all sources of professional services, whether provided through contract or NPS estimators.
A. Well-documented: Estimate is thoroughly documented including source data and significance and shows detailed calculations and results plus explanations for choosing a particular method or reference.
B. Comprehensive: Details in estimate ensure cost elements are neither omitted nor double counted.
C. Accurate: Estimates are unbiased, neither overly conservative nor overly optimistic, and based on an assessment of most likely costs.
D. Credible: Describes limitations of analysis from uncertainty of biases surrounding data or assumptions.  
NPS cost estimates will meet 4 key requirements as identified by the Government Accountability Office (GAO). 
[bookmark: _Toc150868770]1.4 Standards
A. NPS Estimating Requirements Handbook: The standard by which NPS projects are estimated both internally and at the consultant level with AE firms. This handbook and the associated estimating template are for the development of the NET cost of construction only. (See Appendix B.)
B. NPS Construction Cost Estimating Templates: AE shall use in conjunction with this handbook on all NPS projects per contract requirements. General Contractors shall also use in conjunction with this handbook on all negotiated projects. 
C. Uniformat and MasterFormat Estimate Templates: For Class C estimates, use the Uniformat template. For Class B & A estimates, use the MasterFormat template. If NPS and A/E Estimator fully agree in writing prior to starting any estimating, then it is acceptable to use the MasterFormat template for the Class C estimate.   
D. Design: Estimates correspond to the NPS DSC Workflows for content of the design documents and estimate class required for each phase of design. The estimator shall verify with DSC Workflows Design the content of the documents being estimated match with Class of estimate being required. If not, note discrepancies within the estimate.
Design within Budget: Unless otherwise specified in the design contract documents, the A/E shall design the project so that bid construction costs will not exceed funding limitations established as the “Basis of Fee Negotiation.” (Federal Acquisition Regulation (FAR 36.609-1) This regulation applies, conditionally requiring the A/E to redesign the project at their own expense to assure that a responsive construction bid amount will be within funding limitations.
E. Cost Databases: NPS maintains a historical cost database of its completed new construction and repair/rehabilitation projects. The database supports functional area/asset type unit costs within the National Park System. To facilitate the implementation of the database program, both cost estimating and as-built construction cost data shall be prepared and collected to support a MasterFormat building system cost database. NPS as-built cost information may also be evaluated, processed, and analyzed to this same level or detail for inclusion in the historical database.
F. A/E Quality Control (QC): The A/E is responsible for Quality Control including fully reviewing and vetting per NPS requirements, scope and accuracy on all estimates prior to submitting to the NPS. This includes estimates done in-house or subcontracted out. Upon reviewing and accepting any estimate, the A/E shall sign estimate prior to submission. 
G. Government Accounting Office (GAO) Best Practices
1. Cost Estimating and Assessment Guide - Best Practices for Developing and Managing Program Costs (GAO-20-195G)
2. Schedule Assessment Guide - Best Practices for Project Schedules (GAO-16-89G)
[bookmark: _Toc150868771]Chapter 2 - Design Construction Cost Estimate Submission
[bookmark: _2.1_Submission_Levels][bookmark: _Toc150868772]2.1 Estimate Classifications and Accuracy*
	Department of the Interior 
DOI Estimate
Type
	AACE
Class
	Typical Use
	End Usage
	Project Definition
	Low Expected Accuracy 
	High Expected Accuracy

	[bookmark: _Hlk127534199]Class C
	Class 5
	Predesign
	Concept Screening
	0% to 2%
	-20%
	+50%

	Class C
	Class 4
	Schematic Design
	Study or Feasibility
	1% to 15%
	-15%
	+30%

	Class B
	Class 3
	Schematic Design
	Budget Authorization
	10% to 40%
	-10%
	+20%

	Class B
	Class 2
	Design Development
	Control
	30% to 75%
	-5%
	+15

	Class A
	Class 1
	Construction Documents
	Check Estimate
	65% to 100%
	-3%
	+10


Note: This table is based on Association for the Advancement of Cost Engineering (AACE) International Recommended Practice Number 18R-97: Cost Estimate Classification System - As Applied in Engineering, Procurement, and Construction for the Process Industries. Total Cost Management (TCM) Framework: 7.3 - Cost Estimating and Budgeting (Revised March 6, 2019).
*Typical Accuracy Ranges for the Process of General Building Construction Industries a comparison of AACE standards to other professional estimating standards.
[bookmark: _Toc150868773]2.2 Submission Levels
[bookmark: _Toc89252815]NPS recognizes 3 levels of estimating: Class C, Class B, and Class A. See Appendixes for definitions and other guidance. The following shows cost related submissions and level of estimate required through design.
[bookmark: _Toc150868774]Predesign (PD) Submittal
A. Class C Construction Cost Estimates
1. May be completed by a small group or one person in hours, days, or weeks. May cover only a portion of the LCC (Life Cycle Costs). (See GOA Best Practices 2020 > page 20.)
2. Similar to the conceptual estimate defined by OMB (Office of Management and Budget), a ROM (Rough Order of Magnitude) is developed when a quick estimate is needed and few details are available. Usually based on historical information, it is typically developed to support what-if analyses and can be developed for a particular phase or portion of an estimate or the entire cost estimate, depending on available data. It is helpful for examining differences in high-level alternatives to see which are the most feasible. Because it is developed from limited data and in a short time, a rough order of magnitude analysis should never be considered a budget-quality cost estimate. (See GOA Best Practices 2020 > page 20.)
3. Also referred to and used for Ballpark, Strategic Planning, Concept Planning.
4. Basis of Estimate Statement shall be definitive.
5. Allowances and Lump sums can be used but must include line-item definitive written basis of work and quantities they are based on.
6. Unit costs which include labor, material, and equipment into a single unit cost, can be used within the Class C estimate and entered on the Other column of the estimating template. However, the estimator is encouraged to breakdown the unit costs into as much detail within the Labor, Material, Equipment breakdown as they determine applicable.
[bookmark: _Toc150868775]Schematic Design (SD) Submittal
A. Class C Construction Cost Estimates 
1. [bookmark: _Hlk128062396]Can be used for budgetary purposes for projects $2 million or less. (See Appendix A.)
2. Can be used for Design-Build (DB) projects or other special vehicles where the construction documents are not fully prepared prior to soliciting proposals. (See Appendix A.)
3. It is recommended when determining the project budget, the estimate accuracy ranges should be considered additionally in finalizing the budget that is submitted for approval. 
4. Used to compare 3 more alternatives through the Choosing by Advantage (CBA) analysis process and Value Methodology (VM) workshops.
5. Typically not submitted for Quality Assurance (QA) review prior to workshops but are included in CBA/VM report.
6. Contains a greater level of detail and fewer allowances than submitted estimate at PD phase.
7. Updated Basis of Estimate Statement with details for each area.
8. Allowances and Lump sums can be used but must include line-item definitive written basis of work and quantities they are based on.
9. Based on developed initial preliminary design and construction schedule developed by the estimator with input from NPS.
10. Conduct market research reflecting current local cost for major materials, labor, and equipment in the general project areas.
11. Unit costs including labor, material, and equipment into a single unit cost, can be used within the Class C estimate and inputted in the Other column of the estimating template. However, the estimator is encouraged to breakdown the unit costs into as much detail within the Labor, Material, Equipment breakdown as they determine applicable.
B. Class B Construction Cost Estimate
1. Projects estimated $2 million or greater must have at least a Class B estimate completed prior to requesting funding in the President’s budget. Exceptions to this include contract vehicles such as Design-Build or others where construction documents are not fully prepared prior to soliciting proposals. (See Appendix A.)
2. It is recommended when determining the project budget, the estimate accuracy ranges should be considered additionally in finalizing the budget that is submitted for approval. 
3. Other than previous exceptions, this is the first time in the planning and design process where a project construction cost estimate is accurate enough to support a budget request for projects where construction documents are required to be fully prepared to soliciting proposals. (See Appendix A.)
4. Can require a large team, may take many months to accomplish, and usually covers only a portion of the LCCE (Life Cycle Cost Estimate). A site visit by the team including cost estimator is required to validate current conditions and project specific details to be designed and estimated. (See GOA Best Practices 2020 > page 20.)
5. [bookmark: _Hlk148081434]The budget estimate should be based on the POE (Program Office Estimate) or another LCCE such as an ICE (Independent Cost Estimate). The budget estimate typically covers only the upcoming few years and not the entire life cycle. It must be translated to budget year dollars with application of inflation and time-phasing, and should identify appropriation type(s) and account for any funding policies associated with those appropriations. (See GOA Best Practices 2020 > page 20.)
6. Provides a greater level of detail for the preferred alternative.
7. Formatted to the requirements for a Class B Construction Cost Estimate.
8. Provide updated Basis of Estimate Statement reflecting outcome of CBA and VM process.
9. [bookmark: _Hlk128128633]No allowances or lump sums are allowed from this design phase on. All costs must be shown as line-item cost with definitive narratives and breakdowns.
10. [bookmark: _Hlk130989628]Conduct market research reflecting current local cost for major materials, labor, and equipment in the general project areas.
11. Break down unit costs into labor, material, and equipment. Use Other column for items not fully determined at this phase of design and may not have a complete unit cost breakdown.  
[bookmark: _Toc150868776]Design Development (DD) Submittal
A. Updated Class B Construction Cost Estimate
1. Contains a greater level of detail and fewer assumptions. Allowances and lump sums are not allowed with the work being broken out and described at the unit detail level than estimate submitted at the SD phase.
2. Shall contain, at a minimum, a breakdown of cost line items reflecting the level of detail of the DD plans and specifications being concurrently submitted.
3. Includes initial draft breakdown of the General Condition line items as a verification check on General Conditions mark-up factors used in the estimate summary.
4. Incorporate Standard and Government General Conditions into own section and show specific line-item costs in the direct construction costs. Government General Conditions mark-up should be eliminated.
5. Incorporate Historical Costs, into the detailed estimate line items, as specific cost line items. Historical cost mark-ups should be eliminated in a Class A estimate.
6. If not completed prior, a site visit by cost estimator is required to validate impact of current conditions, site specific remoteness factor, design constructability, feasibility, and market research interviews with park staff and local contractors. 
7. [bookmark: _Hlk128128674]No allowances or lump sums are allowed from this design phase on. All costs must be shown as line-item cost with definitive narratives and breakdowns.
8. Includes Market research with report reflecting current local costs for materials, labor, and equipment in the general project area. (See Appendix D.) Wage determination analysis for prevailing wage.
9. Break down unit costs into labor, material, and equipment. Use Other column for items not yet fully determined during this design phase and may not have a complete unit cost breakdown.
10. Updated Basis of Estimate Statement
a. Clarifies questions associate with the SD cost estimate submittal.
b. Provides justification for a reduced level of mark-ups than previous estimates.
c. Provides pre-construction design schedule laying out critical path to derive durations-based cost.
[bookmark: _Toc150868777]Draft Construction Document (CD) Submittal
A. Class A Construction Cost Estimate
1. IGCE (Independent Government Cost Estimate) is conducted for multiple purposes:
a. Helps the government determine budgets for national contracting actions.
b. Serves as a comparison point to check the reasonableness and realism of a construction contractor’s cost proposal.
c. Details support the contracting officer through the negotiation and award process. 
2. IGCEs are helpful to programs in assessing the feasibility of individual emergent tasks to determine if the associated costs are realistic and reasonable. (See GOA Best Practices 2020 > page 20.)
3. Requires a small group, may take months to accomplish, and covers only the portion of the LCCE phase under contract. (See GOA Best Practices 2020 > page 20.)
4. Contains a greater level of detail than estimate submitted at the DD phase and no allowances or lump sums. All work needs to be broken down in detail in the direct costs.
5. Includes a breakdown of cost line items completely identifying all cost elements associated with improvements shown in CD plans and specifications.
6. Break unit costs down into labor, material, and equipment. Only use Other column in rare instances when item does not have a breakdown and does not fall under labor, material, and equipment.
7. No allowances or lump sums are allowed from this design phase on. All costs must be shown as line-item cost with definitive narratives and breakdowns.
8. Update General Conditions in the separate line items of the direct cost, as needed. 
9. Direct costs should already reflect location and project specific costs based on local market research, vendor quotes, contractor inquiries, etc. Some adjustment of location and remoteness factors or NPS park location factor may be required in unusual circumstances.
10. Design contingency should be approaching 0% since CDs are approaching their final form.
11. Includes updated market research with report reflecting current local costs for materials, labor, and equipment, in the general project area per requirements (See Appendix D), of format of NPS submission. Wage determination analysis for prevailing wage. 
B. Contract Price Schedule
1. Revise as necessary to address DD review comments.
C. Basis of Estimate Statement
1. Clarifies questions associated with DD cost estimate submittal.
2. Provides justification for a reduced level of mark-ups than previous estimates.
3. Location and remoteness factors may need adjustment to reflect the cost effects which project/location specific material and vendor quotes have on the need for these mark-ups.
4. Includes and identifies sources of contractor, vendor, and manufacturer cost information for major systems. Clarifies assumptions and detail changes from previous estimate submittal.
[bookmark: _Toc150868778]100% Complete CD Submittal
A. Revised Class A Construction Cost Estimate
1. Revise costs to reflect design changes occurred since Draft CD submittal.
2. Adjust mark-up factors if needed, i.e. escalation inflation to midpoint of construction.
3. Design contingency should be 0% for most projects with 100% Complete CDs and well-defined limits of work. Some projects requiring tie-in to existing structures, historic preservation, or selective demolition to define work limits may still need to carry a small design contingency.
4. No allowances or lump sums are allowed from this design phase on. All costs must be shown as line-item cost with definitive narratives and breakdowns.                          
5. Includes updated market research with report that reflects current local costs for materials, labor, and equipment in the general project area. (See Appendix D.) Wage determination analysis for prevailing wage. 
B. Contract Price Schedule
1. Revise as necessary to address Draft CD review comments.
C. Revised Basis of Estimate Statement
1. Clarify questions and comments associated with Draft CD estimate submittal.
2. Describe cost related changes made since Draft CD estimate submittal.
[bookmark: _Toc150868779]2.3 Phased Projects
For project work divided into more than 1 construction contract (phase), the minimum level of cost estimating submissions required is based on summed costs of all phases. Each phase must be supported by its own separate cost estimate. The individual phase cost estimates should also be accompanied by an overall project estimate summary containing a tabulation of each phase and a total project cost.
[bookmark: _Toc150868780]2.4 Multi-Building/Multi-Asset/Major Project Element Estimates
Each Structure, Asset, or Major Project Element must be broken out separately in the estimate and in the estimate summary. Multiple structures, assets, or major project elements should never be included within the same contract price item. When estimating at the Class B or Class A estimate level, each Building/Asset/Project Element must be supported by its own separate cost estimate. The individual Building/Asset/Major Project Element should also be accompanied by an overall project estimate summary containing a tabulation of each Building/Asset/Major Project Element. (See 3.3 Estimating Formats and Work Breakdown Structure (WBS).)
[bookmark: _Toc150868781]2.5 Optional Contract Line Items (CLI)
Where project design requires construction CLIs as options, estimate each option as a separate CLI. (See 3.3 Estimating Formats and Work Breakdown Structure (WBS).)
A. A CLI or series of CLIs which will be broken out from base bid items.
B. Detailed and holistic reflecting all associated costs and easily separated from base bid item estimated cost. 
[bookmark: _Toc150868782]2.6 Resolve NPS DSC Review Comments
Resolve NPS DSC review comments, of A/E estimate submissions, in writing in accordance with other design submission review/comment response requirements defined within the task order scope of services (SOS).
[bookmark: _Toc150868783]2.7 Revise and Resubmit Construction Cost Estimate if Required
In some cases, a Construction Cost Estimate will be reviewed by NPS and deemed Not Accepted. This typically only occurs when an estimate lacks clarity in defining the work being estimated, or the estimate is either over, or understated to the point which the total cost estimated does not appear to reasonably represent the anticipated cost of the project as defined by the planning, design or construction documents. In general, if the estimate does not meet any of the requirements of this handbook, it can be rejected and not accepted.  
If an estimate is deemed Not Accepted, the design team must either revise and resubmit the estimate until accepted or provide supplemental information necessary to clarify and support the previously submitted estimate to the satisfaction of the NPS Reviewer. The required response to an estimate deemed Not Accepted is dependent upon the design phase with which the estimate was submitted:
A. PD Construction Cost Estimate: Unless noted as Revise and Resubmit, all review comments must be addressed in the estimate detail and responses submitted with the first submittal for the SD phase.
B. SD Construction Cost Estimate: Review comments should be addressed directly with the Project Manager (PM) and Estimate Reviewer prior to Investment Review Board (IRB) submittal. If warranted by the review, the estimate should be revised and resubmitted.
C. DD Construction Cost Estimate: Unless noted as Revise and Resubmit, review comments must be addressed in the Construction Cost Estimate and comment responses submitted with 100% Draft CD.
D. 100% Draft CD: Revise and resubmit estimate addressing all review comments prior to proceeding to 100% Complete CDs. It may be necessary to address comments directly with the PM and Estimate Reviewer before resubmitting the estimate. It may be necessary and is strongly recommended to obtain an additional independent estimate from a separate source not affiliated with the design team or original estimator.
E. 100% Complete CD: Review comments and estimate issues must be addressed and the estimate must be revised before submitting design for director’s approval and proceeding to procurement.
[bookmark: _Chapter_3_Cost][bookmark: _Toc150868784]Chapter 3 Cost Estimating Practices
[bookmark: _Toc150868785]3.1 Cost Management
Cost management is the process of estimating, control, and data analysis to establish a continuous cycle of cost information for the efficient implementation of projects. All types of projects can benefit from the appropriate application of cost management techniques, not just the biggest companies. Cost estimate submittals, outlined in section 2.1 Submission Levels, allow for NPS to review and comment on project construction costs a minimum of 5 times during the design process of a project. It is imperative for cost of NPS Construction Projects to remain within budget throughout planning, design, and construction processes. NPS tries to incorporate real-time cost management methodologies into this process by requiring:
A. Independent Cost Estimate Preparation: For capital improvement projects, prepare estimates in collaboration with design team and under direct supervision of a professional cost estimator whose full time or primary duty is that of construction cost estimating.1 Estimator’s work will be influenced by the design team only to the extent which drawings and specifications are modified to clarify and understand the full scope, schedule, and work break structure of the project. Estimator should build the estimate independent of any influence or bias by the budgetary constraints or design to cost.  
1Certification - Although not required, certification by the Association for the Advancement of Cost Engineering (AACE) or American Society of Professional Estimators (ASPE) as a cost engineer, certified cost consultant, or value engineer, will be accepted as evidence of someone whose primary duty is that of estimating.
B. Site Visit: At the earliest time possible and for the purpose of a more accurate early estimate, estimators are required to conduct a site visit to meet with the Park and inspect the project site for existing conditions, logistics, constructability vendor access, remoteness, and other issues specially related to the site which may not be seen on any existing documents. Depending on project size and complexity, the team can defer the site visit requirements, but a video meeting should still occur with the Park, estimator, and the NPS design team on all logistics of the Park.
C. Period of Performance: Estimates need to be based on a logically correct construction schedule and is critical to determining the correct field general requirements/conditions of the project. Estimator will needs to verify with the NPS project team specific schedule requirements the park may have which will affect cost, i.e. seasonal work, traffic flows, resource adjustments, etc. Estimates must clearly define what the basis of the schedule is stating, start, end, and duration of work. 
D. Appropriately Scheduled Cost Estimate Submittals: The class (C, B, or A) of a construction cost estimate is not defined by the timing of its submittal but rather by the completion level of the submitted design and construction documents. In most cases, the cost estimate can only be as detailed as the design documents from which it is derived.
1. If design documents submitted with an SD level are incomplete and do not meet SD submittal requirements, in whole or part, the construction cost estimate level cannot be better than a Class C (instead of a Class B), in whole or part.
a. During early stages of planning and design, it may be appropriate to make cost item detail assumptions not yet shown on the plans to reflect cost items which can reasonably be expected to occur.
b. Use of cost allowances as place holders for expected future cost details is an appropriate method to include anticipated costs in the direct cost portion of the estimate at low level design detail. However, a strong detailed description of the allowance determination is required at each allowance line-item description. Once the design detail has progressed beyond a Class C estimate, phase out allowances in lieu of actual broken out detailed costs. 
2. In contrast, if design documents are completed to a higher level of detail than is required for the design stage being submitted, the estimate detail should match the information presented in the design documents.
[bookmark: _Toc150868786]3.2 Basis of Estimate Statement
Perhaps one of the most important elements in a well-documented cost estimate is a clear and concise Basis of Estimate Statement which clearly describes the scope of work being estimated, identifies the source(s) of cost data used to prepare the estimate, documents any assumptions made, defines rationale behind any adjustments or mark-ups applied to the basic cost model, and identifies any major changes made from previous estimate submittals which have significant effect on overall project cost or to the cost of major project elements. All cost estimates must have a clearly defined Basis of Estimate Statement describing, in detail, exactly what construction scope of work the estimate represents and information and assumptions relied on to develop the estimate. This information will readily allow for future identification of any significant changes in project programming or unintentional scope creep.
A. Scope of Work - Detailed Description: This section establishes the foundation from which costs are derived by precisely defining the scope of work items which are and are not included in the cost estimate. Regardless of the purpose for preparing a cost estimate, developing a thorough and well documented scope of work will allow reviewers and future users of the cost information to fully understand the extent and purpose of the work covered by the estimate. As development, construction or repair plans evolve, changes in design or design intent can be readily identified and the cost implications of those changes easily evaluated. This is especially important, in a business environment with a highly mobile work force or rapid personnel turnover rate, where the original estimator may not be available to assist with future iterations of the cost model or clarify questions that may arise regarding the original cost estimate.
B. Source of Cost Data: It's essential to clearly identify the source(s) of cost information used to prepare an estimate. The source of cost data establishes criteria necessary to determine the need for and application of appropriate mark-up factors. If publicly available, use published cost databases and list database name, version, volume number, data date and format. If proprietary databases are used, include the same information and describe underlying data sources and processing methodology. In some cases, actual project specific costs, vendor quotes, and/or park specific cost data may also be used and should be well documented. In many cases, a combination of these and other types of data sources are frequently used to develop a cost estimate.
C. Documentation of Estimate Assumptions: Clearly document all assumptions made when preparing an estimate to provide a historical record of cost development and highlight areas where additional information is required for future estimates, i.e. specifically describe production rate variances from data base and other sources. 
D. Definition of Mark-ups: Include a brief description of mark-up factors determination and rationale behind the selection of the values used for the individual factors. In many cases, if location specific data, vendor quotes, or historical park specific data are used, the need for additional mark-ups may not be required. Or the typical values may need to be adjusted to reflect actual data used to develop costs.
E. Identification of Major Changes from Previous Estimate: Clearly identity major changes made to the project or cost estimate as the design process is refined. (See Variance Report.) Major changes may include additions or deletions in the scope of work, significant changes in material selection, clarifications of previous assumptions made, substantial design revisions, or any combination of these and other factors which significantly affect the overall project cost to cost of individual project elements.
F. Other Comments: Provide additional information relevant to assist with documentation and review of the estimate, i.e. include information regarding the estimator or estimating company which may have changed, significant market events which may have an effect on the costs, or other information not included elsewhere.
[bookmark: _3.3_Estimating_Formats][bookmark: _Toc150868787]3.3 Estimating Formats and Work Breakdown Structure (WBS)
It is important to format cost estimates consistently and orderly to facilitate design cost analysis, monitoring of costs from the programming phase through the completion of construction documents, and analysis/negotiation of construction proposals. A WBS is used to organize (index) projects from one main and relatively large entity into many smaller, defined, manageable and controllable units. The WBS can be viewed as an organization chart of the main project components of the project.
A. Asset Categories: NPS has classified and defined asset categories in their asset management program and Facilities Management Software System (FMSS). All levels of estimates are to be broken down to the individual asset at its top hierarchy. For projects with more than 1 physical asset, building, site area, etc., costs for each asset must be estimated individually. These assets are built into the cost estimate template for selection. Work with NPS project team to select most suitable assets.
B. Estimate Format - UNIFORMAT II (Use with Class C Estimates): Government Services Administration (GSA) and American Institute of Architects (AIA) established this 12-part cost classification format, corresponding to major building systems. This format is suited to project planning, early design estimating, and for work and pay schedules during construction. This approach is necessary as detailed design take-off assessments and measurements may not be possible in a project’s early development. (See Appendix H.)
1. Levels: Criteria references for required estimating detail are designated by UNIFORMAT II Levels, corresponding to the assigned cost element2 and number.
a. For example, the UNIFORMAT II cost element D (Services) represents Level 1.
b. D20 (Plumbing) representing Level 2.
c. D2010 (Plumbing Fixtures) representing Level 3.
d. D2013 (Lavatories) representing Level 4.
2Elements, as defined here, are major components common to most buildings and related site work. Elements usually perform a given function, regardless of design specification, construction method, or materials used.
2. UNIFORMAT II Level is Specified: The estimator must, as a minimum, address all project related cost elements at that level, supporting backup cost estimate data at a greater degree of detail, when available or applicable. Whenever more detailed design information is available, use this to prepare the estimate and note in the Basis of Estimate Statement.
3. Detailed Backup Data: Cost estimating back-up materials and cost breakdowns for any specified UNIFORMAT II Level should be presented in a systematic format or organization hierarchy.
a. UNIFORMAT II, Level 1 estimate summaries should be detailed to Level 2.
b. UNIFORMAT II, Level 2 estimate summaries should be detailed to Level 3.
c. UNIFORMAT II, Level 3 estimate summaries should be detailed to Level 4.
C. Estimate Format - MasterFormat 2018 (Use with Class B & A estimates). Supported by the Construction Specifications Institute (CSI), this cost element classification system organizes costs according to material and trade designations. MasterFormat 2018 is aligned with CSI’s 49-part specification system. (See Appendix H.)
1. Most appropriate for cost estimating applications having construction documents (drawings and prescriptive specifications) facilitating detailed take-off measurements and quality assessments. This format is required for the individual work detail items in Class A estimates prepared using detailed CDs. It is also required for those estimates prepared for use relating to construction contract modifications.
2. May also be used for formatting detailed backup data for Class B estimates utilizing DD Drawings where the level of detail in the drawings is sufficient to prepare a more detailed estimate. Even when the design documents lack sufficient detail for this level of estimate, it may be appropriate to make some assumptions to expand the estimate detail to this level.
3. Even when MasterFormat 2018 is used to estimate detailed line-item     costs, the WBS should first be broken down into the individual assets then further refined by subdividing into   individual MasterFormat 2018 work elements.
D. Contract Line Item - Construction of New Assets Projects: A general guide for contract line items for new construction projects is to make each asset a separate contract line item.
1. There are several asset categories tending to have multiple contract line items per asset. For example: a project for construction of a new wastewater utility system would likely have separate contract line items for portions of the system, i.e., sewage collection system, wastewater treatment system, disposal, or discharge system.
2. In some situations, additional contract line items would be conducive to efficient proposal analysis/negotiation and construction payment, i.e., various sizes of pipes, types of pipes.
3. It may also be advantageous to provide additional contract line items which break individual assets into their major UNIFORMAT II components. This will allow for collection and comparison of price information between projects of a similar nature. It can also be used as to evaluate a bidder’s understanding of the complexity of a project.
4. More contract line items are not always better. Achieving a balance of the proper quantity of contract line items to define and track the work is important for acquiring the best contract line proposals and developing useful information for future projects.
E. Contract Line Item - Repair/Rehabilitation Construction of Existing Assets Projects: A general guide for contract line items for repair/rehabilitation projects is repair or rehabilitation work on each system (UNIFORMAT II, Level 3) within the asset should be designated as a separate contract line item. For example, Contract Line Item 1 could be replacement of windows, Contract Line Item 2 could be replaced roof shingles, etc. As an alternative to contract line items defined according to building system (UNIFORMAT II), contract line items may also be defined by area of work within an asset. For example, Contract Line Item 1: Refinish vestibule surfaces, Contract Line Item 2: Replace Electrical in West Wing, etc. In some situations, additional contract line items would be conducive to efficient price proposal analysis/negotiation and construction payment, i.e., various sizes of pipes, types of pipes. More contract line items are not always better; balance of the proper quantity of contract line items is important for acquiring the best contract price proposals.
[bookmark: _Toc150868788]3.4 English Unit Costs - American Dollars
A/E design calculations and drawing/specification measurements will typically be represented in English units of measurement unless otherwise addressed in contract documents. As such, estimators are expected to convert between English and Metric units as necessary to utilize existing cost data bases/sources. Unless otherwise provided in contract documents, all costs represented within cost estimates will be in English units.
[bookmark: _Toc150868789][bookmark: a36soucos]3.5 Source of Cost Data
In the Basis of Estimate Statement, the estimator should provide a narrative description defining sources of cost data (unit costs, system costs and quantities) used in the estimate including name, publication date, revision number or date, and any other identifying information to describe the data source.
A. This is not to be construed as requiring individual source references for each itemized cost element.
B. The estimator must be able and willing to discuss the source and applicability of any quantity or unit cost within an estimate.
C. This description should be in the Basis of Estimate Statement portion of the estimate.
D. The estimator’s data base or source of cost data must be made available and fully transparent to the NPS for review. If the estimator’s database is proprietary and does not allow for viewing or snapshots of the data, then the estimator will be required to use other sources for their estimates which can be reviewed and verified by the NPS. 
In many cases, cost information may be provided by vendors familiar with the proposed type of construction and experienced with working at the actual project location. With each estimate submission, provide to the NPS documentation from all vendor or contractor calls including company, contact, product, costs, and when. Also explain site or project specific costs which may already be included in the costs. This information will be important for determining any mark-ups may be applicable later in the estimating process.
A. When talking to vendors, subcontractors, or contractors on costs, logistics or other matters, the estimator must immediately inform they are only looking for preliminary information and or budgetary numbers, strictly as a courtesy to the NPS. And in no way does this entitle them to any work.
[bookmark: _Toc150868790][bookmark: a37estmar]Chapter 4 Estimate Markups
For construction cost estimating during project planning and early design, it is a common estimating practice to add adjustment factors to the direct cost portion of the estimate to account for cost items which may not yet be well-defined. Other factors also may need to be applied to adjust for site conditions, location specific costs, or other project specific impacts not typically included in generic database estimating systems. Many of the NPS locations are not geographically close to the common published location factors. In these cases, the Park Location Factors that are updated frequently should be evaluated and potentially used to replace the published location factor, and remoteness factor. 
A. Park Location Factor (PLF): This factor is provided by the NPS and is the City Cost Index (CCI) plus an added remoteness adjustment factor to the park’s address of record. This method incorporates the remoteness from the nearest CCI city to the park’s address of record. The CCI is provided by the publishers of several cost databases based on national average cost data to regional or local construction market pricing for labor, material, and/or equipment. The PLF is built into the cost estimating template and is updated for the specific address of record for park. The PLF should be used and then source data adjusted to the site-specific cost. 
The estimator is allowed and encouraged to go beyond the PLF. If the estimator deems there are special circumstances to not use the PLF and use separate CCI and remoteness factors, this is allowed with the proper documentation of the CCI, the added remoteness within the costs, and the reason for not using the PLF. For example, the project will require substantial helicopter support, barges, off road vehicles, transports, housing camps, field kitchens, etc. above typical projects within the park. 
1. There are many published location factors available, i.e., RS Means (Robert Snow Means), NPS park location factor, Department of Defense (DoD), ENR (Engineering News-Record), McGraw Hill, etc. Some can be used for comparisons between published locations and others are provided specifically for use with the publishers own generic cost database. Most nationally published cost databases have developed cost data which are national or regional averages derived from multiple projects. To generate location specific costs, they use location factors specific to the data set applied to the average estimate.
2. If direct cost items already include cost impacts associated with performing the work at the actual location of the project, no additional Location Factor markups may be necessary, provided the source of information is well documented and the costs can be substantiated.
3. CAUTION: It may not be appropriate to use Published Location Factors provided by one publisher to adjust data from another source. Many location factors are database specific factors intended only for use to adjust estimates generated from the specific database.
4. One publisher, RS Means, publishes location factors called the City Cost Indexes for over 700 U.S. cities. These factors indicate the cost of commercial construction for each of these locales as compared to RS Means 30-city national average.
5. The location factors used and the rational for the location factor selected should be clearly documented in the Basis of Estimate Statement.
As the design process evolves and the estimates become refined, the cost impacts associated with the PLF are to be incorporated into the direct unit costs as adjustments to productivity, individual impact cost elements, or as line items in the detailed General Conditions portion of the estimate.
A. Project Specific Remoteness Factor: Many NPS park units are vast and the distance to a project within a park can be substantial. This factor accounts for the distance from the Park Headquarters to the actual project location within the park. Generally, use a remoteness factor of 1 percent for each 10 miles which the project is located away from the visitor center or the PLF/park address of record used in determining the PLF. If extortionary remoteness requirements occur, i.e. helicopters, barges, etc., the 1% per 10 miles can be adjusted based on the estimator's best judgement. 
1. The North Rim of Grand Canyon National Park is situated just a few miles farther from Flagstaff than the South Rim cited above. But because of the intervening Grand Canyon, it is over a two-hundred-mile drive from one side to the other.
2. Even NPS units such as Statue of Liberty National Monument is remote from New York City or Newark, New Jersey, since it is on an island in New York Harbor.
3. There are additional cost consequences to projects, because of their remote locations affecting both material and labor costs.
a. The distance from a major market center may require special labor cost accommodations to account for union work rules, lodging, productivity loses, etc.
b. Material delivery costs may be increased due to additional shipping charges.
c. Remote staging areas may be required, or materials may have to be handled several times before being installed in the finished project.
4. Sometimes the remoteness factor may reflect more than just the project’s distance from the published market center to account for cost impacts like access restrictions, poor road conditions, over water or air access, etc.
As the design process evolves and the estimates become refined, the cost impacts associated with a project’s remoteness are to be incorporated into the direct unit costs as adjustments to productivity, individual impact cost elements, or as line items in the detailed General Conditions portion of the estimate.
A. Federal Wage Rate Factor: Used to adjust the labor costs of an estimate to reflect the difference between the published CCI, adjusted labor data used to prepare an estimate, and the federally mandated Davis-Bacon Act Labor rates in effect for the project location.
1. Construction Contractors on federal construction projects are required to pay their workers a minimum wage in accordance with the Davis-Bacon Act published wage rates. These rates are generally broken down by State and County and are constantly being renegotiated and revised.
2. In areas, with strong labor union influences, the Davis-Bacon Act wage rates may exceed the prevailing wage rates reflected in the published CCI. It is important to note the Davis-Bacon Act wages only reflect the minimum required wages, plus fringe benefits. They do not include cost impacts associated with union work rules, which can have additional significant impacts to the labor component of project costs.
3. In other areas without a strong union presence Davis-Bacon wages may be less than the actual market rates, so additional research may be required to determine what, if any, wage rate adjustment factor may be appropriate to use for the estimate.
4. This markup is only be applied against the labor portion of direct cost and not the entire direct cost amount. If the labor component is itemized separately, the calculation is simple. If not, only a portion of the factor can be applied against the total direct cost.
5. If the labor costs are not itemized, for most general construction work, the labor component typically makes up 40%-60% of the total cost. However, for some specialty trades it may be significantly higher or lower.
6. For repair/rehabilitation projects, labor generally comprises 50%-75% of the total cost.
7. Considerable analysis and sound judgment are required to select an appropriate wage adjustment factor to use and the rationale behind the selection should be well documented.
8. [bookmark: RANGE!A1:N37]In some cases, the Davis-Bacon Act prevailing wages may already be included in the direct cost items. If so, no additional markup for federal wage rates is required, provided the wage rate information is well documented and costs can be substantiated. (See Appendix C.)
B. State & Local Taxes: Construction Contractors for the NPS are required to pay local and state taxes on material and rental equipment used on the project. There are pathways for a construction contractor to become exempt from these taxes. But most find the paperwork required for this consideration to be far too cumbersome and less than worth their time to pursue since they are allowed to pass the taxes along to the government.
1. In most states, but not all, sales and use tax markups are only applied against the material and equipment portion of direct costs. However in a few states, taxes are applied to the entire direct cost amount. If these costs are not itemized, the component typically makes up 40%-60% of the total cost. However, for some specialty trades, it may be significantly higher or lower.
2. Some states and localities also impose additional taxes on wages earned within their jurisdictional boundaries, project impact fees, or other taxes which must be included in the total project costs.
3. There are also several states which have Building and Occupancy taxes and or Privilege Taxes computed against the total.
4. State and Local taxes can vary greatly from project to project and year to year. Conduct research for each project to assure the correct costs are included in an estimate.
C. Historic Preservation Factor: Many projects within NPS involve work in and around historical structures or cultural landscapes. It is part of NPS's mission to preserve and maintain the integrity of the original architectural construction, historical fabric, and cultural appearance of assets at or near the proposed work. This requirement often creates additional access control issues, protection process requirements and coordination problems during construction which lead to additional cost impacts to a project. In some cases, material costs are often increased significantly because of the need to select compatible materials. The range for this factor can vary significantly and considerable judgment is required to formulate an appropriate factor. The rationale and justification for the Historic Preservation Factor should be well documented in the Basis of Estimate Statement. Typical range of costs for this item is 5% to 10% to be carried at the Class C submission with detailed description of what is included within the rate. This cost needs to be broken down in line-item detail in the direct cost of construction in the Class B & C estimates. 
D. Design Contingencies: This markup relates to the accuracy of the estimate and completeness of the design/construction documents. Design Contingencies should not be confused with Design Cost or Construction Contingencies. Design Contingencies vary by project, but also vary (gradually reducing) by the stage the project is in the design process. At the preliminary stages of planning and design, it is very difficult to determine the complete scope of the project in detail, therefore the design contingency is set at a high percentage. Typical ranges for design contingency are:
1. Class C Pre-Design (Conceptual Design) 25% to 50%
2. Class C Construction Cost Estimate (Schematic Design) 15% to 30%
3. Class B Construction Cost Estimate (Schematic Design) 10 % to 20%
4. Class B Construction Cost Estimate (Design Development) 5% to 15%
5. Class A Construction Cost Estimate (Construction Documents) 0% to 5%
Once the construction documents are finalized, the design contingency should be at or near zero, provided the nature of the work is well defined. Some repair/rehabilitation work may still have some uncertainty until demolition work is performed, so it may be appropriate to retain some design contingency for this type of work.
E. Standard General Conditions: Project indirect costs incurred by Construction Contractor typically defined in Division 1 Specifications for a project. Costs associated with staffing, travel, lodging, per diem, temporary utilities, field offices, fencing, field engineering, operation, and maintenance manuals, etc.. are all included as standard general conditions. 
1. These costs are typically spread across all contract line items unless individual line items are specifically provided for them.
2. Standard general conditions typical range of costs for this item is 4% to 20% of the cost of construction, depending on size, location, complexity, other variables of the project, and estimate. They should also be applied to the Total Direct Construction Costs, including location markups and design contingency. This percentage can be applied in the Class C estimate but needs to be in detail to direct cost of construction at Class B and A estimates, and shown within the General Requirements section.
3. Need to be based on logic-based construction schedule or period of performance and stated within the estimate the duration and start date of the work.
4. Starting at the Class B estimate, itemize the Standard General conditions separately to reflect Division 1 Specifications requirements and actual site conditions.
5. General Conditions should not be confused with General Requirements which are support items required for direct construction but may not show up in design documents, including but not limited to mobilization, surveying, testing, monitoring, traffic control, scaffolding, transporting, hoisting, storm water protection, dump fees, tolls, safety/fall protection, hazardous materials containment, debris fall containment, coffer dams, etc. Account for and break these items up separately in the General Requirements section of the estimate or appropriate direct cost of construction starting at Class C estimates.    
F. Government General Conditions: Costs of doing work with for the United States Government and NPS, not included in the Standard General Conditions. Many of these government costs are attributable to the increased administrative requirements and quality requirements along with sensitivity to the NPS mission of protecting the cultural and natural resources while allowing the public access and enjoyment thereof. These items are found in the Division 1 Specifications and include items related to quality control, safety requirements, additional supervision etc. In the Class C estimate, typical range of costs for this item is 5%-10%. In Class B and A estimates, identify these costs from the Division 1 Specifications and add as a separate section broken down in detail in the General Conditions (General Requirements) section. 
General Conditions Calculator: Included in class A, B and C construction cost estimating templates. Use to enhance accuracy as early as class C estimate but not required until Class B estimate.
1.  Division 1 Specifications 
G. Testing & Inspections: These costs can range significantly depending on the type of work. Activities such as earthwork, concrete, steel, asphalt paving, fire, mechanical, electrical, etc. can require daily testing and inspections combining for a significate cost to the project. The estimator needs to review the project and work with the NPS project team to identify costs within the first design submission. These costs need to be included as percentage with a detailed description within the Class C estimate. As the design and specifications are developed and working with the NPS team, list these costs individually in detail within the direct costs of construction. Typical range of costs for these items is 1% to 3%.
H. Permits & Fees: Numerous costs specific to location and type of work, including wetlands, waterways, local fire requirements, hookups fees to local utility agencies, stormwater, etc. The estimator needs to review the project and work with the NPS project team to identify costs within the first design submission. Include costs as percentage with a detailed description in the Class C estimate. As the design and specifications are developed and working with the NPS team, list these costs individually in detail within the direct costs of construction. Typically range of costs for these items is 0% to 2%.      
I.  Home Office Overhead: The cost a contractor has for staying in business. A general contractor has expenses not directly related to the construction of a project but vital to the contractor’s business operations. These include fixed overhead (Federal and State Unemployment costs, Social Security Tax, Builder’s Risk Insurance and Public Liability Costs) and variable overhead (Worker’s Compensation Insurance, Main Office Overhead, etc.). Typical range of costs for this item is 4% to 18% for the general contractor. The estimator needs to conduct research to determine the appropriate amount for each specific project. 
1. Many published databases do not include these costs in their Bare Costs tabulations for the subcontractors and vendors.
2. In some publications, these costs are included in the tabulations which include  subcontractor/vendors overhead and profit.
3. It is important to know what overhead costs are included in the direct cost totals of an estimate and clearly document them in the Basis of Estimate Statement.
J. Profit: The cost or fee a contractor charges to provide a return on their investment and to compensate for assuming risk on a project. The amount of profit charged is highly variable and dependent on a number of factors, including local market conditions, job size, risk amount associated with the work, the contractor’s total work volume, and company size. Contractors generally take more profit on a smaller job. A factor often overlooked in preparing an Independent Government Estimates (IGE) and estimates is not only is the General Contractor entitled to compensation for overhead and profit, but so are any subcontractors or independent installers employed to perform the work. Some cost databases include installer overhead and profit in a separate column. Profit percentages are based on risk factors found in Federal Acquisition Regulation (FAR) Part 31 Contract Cost Principles and Procedures which states profits should not exceed 10%.
K. Performance Bond: Type of contract construction bond which guarantees a contactor will complete a project according to the terms outlined in a contract by the project owner. NPS requires the General Contractor to carry this bond on all their projects. Depending on the project, general contractors will require their subcontractors to also carry a bond to minimize the risk to themselves. Typical range of costs for this item is 1% to 3% with smaller newer companies carrying the higher percentage. This markup is carried as a percentage through the entire design. 
L. Contracting Method Adjustment: A majority of the construction contracting for NPS is not performed using typical low bid procurement processes. As a result, there is a limitation on competition for most projects which tends to have an upward impact on project costs.
1. The primary procurement method used by NPS is the best value trade off process when in the best interest of the Government to consider award to other than the lowest priced offeror or the highest technically rated offeror. This process permits tradeoffs among cost or price and non-cost factors and allows the Government to accept other than the lowest priced proposal. The perceived benefits of the higher priced proposal shall merit the additional cost and the rationale for tradeoffs must be documented. This method may typically add 5% to the cost of contracting over the purely, lowest price, competitive bid procurement processes.
2. NPS also awards many contracts through Small Business Administration 8(a), Service-Disabled Veteran (SDV), and Hub-Zone programs. These awards may be made on either on a limited competitive or sole source negotiated basis. Depending on the Procurement method chosen, costs can be affected as much as 10-15% or more with 8(a) negotiated being the highest.	
[bookmark: a38adjinf][bookmark: _Toc150868791]4.1 Adjusting for Inflation Escalation
Independent Government and A/E estimates are generally prepared well in advance of contract procurement. Apply factors to an estimate’s total cost to account for a changing market over time. Use current costs (date of estimate) to price direct unit costs. An adjustment for inflation is added to the bottom-line total of the estimate. This escalation must be based on a careful analysis of current market trends and published construction economics predictions. Escalation should be dated to the proposed mid-point of construction. If actual historical costs from the park or project location are used to develop the direct costs, it may be necessary to escalate costs from the time period incurred to present values, then escalate to mid-point of construction. Justify and thoroughly document escalation methods in Basis of Estimate Statement.
[bookmark: _Toc150868792]4.2 Adjustment Factors for Estimates
Unit costs shall include markups as prescribed below.
· Class C Construction Cost Estimates: Apply markups at end of estimate.
· Class B Construction Cost Estimates: Include overhead and profit allowances in unit costs only at the subcontractor or installing contractor level. Break down General Conditions and Government General Conditions in detail in direct construction costs. Apply other markups at end of estimate.
· Class A Construction Cost Estimates: Allocate markups associated with project location in unit costs rather than adding to project total at end of estimate. Only calculate design contingency, contracting method, office overhead, profit, and bond on a percentage basis at end of estimate.
The following shows markups acceptable per class of cost estimate and when cost is incorporated into unit cost at the detail level.
	Adjustment Factor
	Level C Estimate
	Level B Estimate
	Level A Estimate

	[bookmark: _Hlk127957336]Park Location Factor (PLF)
	X - Based on PLF chart. Input at estimate template markups.
	X - Based on PLF chart. Input at estimate template markups.
	Include costs in direct construction costs.

	Project Specific Remoteness Factor
	X - Based on distance to project in the park. Input at estimate template markups.
	X - Based on distance to project in the park. Input at estimate template markups.
	Include costs in direct construction costs.

	Federal Wage Rate Factor
	X - Adjustment for Davis Bacon wages. Input at estimate template markups.
	X - Adjustment for Davis Bacon wages. Input at estimate template markups.
	Include costs in direct construction costs.

	State and Local Taxes
	X - Cost for local sales tax. Input at estimate template markups.
	X - Cost for local sales tax. Input at estimate template markups.
	Include costs in direct construction costs.

	Historic Preservation Factor
	X - Typical 5% to 10%. Input at estimate template markups.
	Include costs in direct construction costs.
	Include costs in direct construction costs.

	Design Contingency
	X - Typically 15% to 50%. Input at estimate template markups.
	X - Typically 10% to 20%. Input at estimate template markups.
	X - Typically 0% to 5%, Input at estimate template markups

	Standard General Conditions
	X - Typically 4% to 20%. Input at estimate template markups.
	Include costs in direct construction costs.
	Include costs in direct construction costs. 

	Government General Conditions
	X - Typically 5% to 10%. Input at estimate template markups.
	Include costs in direct construction costs.
	Include costs in direct construction costs. 

	Testing & Inspections
	X - Typically 1% to 3%. Input at estimate template markups.
	X - Typically 1% to 3%. Input at estimate template markups.
	Include costs in direct construction costs. 

	Home Office Overhead
	X - Typically 4% to 18%. Input at estimate template markups.
	X - Typically 4% to 18%. Input at estimate template markups.
	X - Typically 4% to 18%. Input at estimate template markups.

	Profit
	X - Typically 4% to 10%. Input at estimate template markups.
	X - Typically 4% to 10%. Input at estimate template markups.
	X - Typically 4% to 10%. Input at estimate template markups.

	Permits & Fees
	X - Typically 0% to 2%. Input at estimate template markups.
	X - Typically 0% to 2%. Input at estimate template markups.
	Include costs in direct construction costs.

	Performance Bond
	X - Typically 1% to 3%. Input at estimate template markups.
	X - Typically 1% to 3%. Input at estimate template markups.
	X - Typically 1% to 3%. Input at estimate template markups.

	Contracting Method Adjustment
	X - Typically 5% to 15%. Based on anticipated contracting method. Input at estimate template markups.
	X - Typically 5% to 15%. Based on anticipated contracting method. Input at estimate template markups
	X - Typically 5% to 15%. Based on anticipated contracting method. Input at estimate template markups.

	Inflation Escalation
	X - Markup based on projected inflation rate and time to mid-point of construction. Input at estimate template markups.
	X - Markup based on projected inflation rate and time to mid-point of construction. Input at estimate template markups.
	X - Markup based on projected inflation rate and time to mid-point of construction. Input at estimate template markups.


[bookmark: _Chapter_5_Estimate][bookmark: _Toc150868793]Chapter 5 Estimate Variance Reporting
Besides the Basis of Estimate Statement identifying major changes from previous estimate, document changes in detail by completing the Variance Report worksheet on the estimate. When completed, the report will identify major changes including additions or deletions in the scope of work, significant changes in material selection, clarifications of previous assumptions made, substantial design revisions, or any combination of these and other factors significantly affecting overall cost of the project to cost of individual project elements.
[bookmark: _Toc150868794]5.1 Develop Variance Report
A. Used by PM to save time in analyzing differences, which may occur between two sequential estimate classes, by providing a side-by-side analysis of the two estimates. 
B. Generated by the estimator. Shows cost differences between estimate classes. Broken down into WBS activity groups, markups, and overall costs. Includes detailed comments describing changes and reasoning at each major item.
C. Developed by A/E for submission to NPS. 
D. Used to analyze estimate to ensure any or no changes between the estimate classes reflect the design direction of the project. If report generates questions, it will allow the PM a format to systematically ask the estimator those questions.
E. Completed and submitted with each estimate with a previous version of the estimate completed i.e., PD Class C to SD Class C, Class C to B, Class B to A, etc.
One completed, project team can use to immediately identify cost issues and develop an action plan to rectify.   
[bookmark: _Toc150868795]Chapter 6 Estimating Requirements
[bookmark: first][bookmark: _Toc150868796]6.1 General Requirements
A. Allowances & Lump Sums: Only allowed in Class C estimates with detailed description basis of cost which must describe each item and quantities included within the allowance, all allowances and lump sums are to be removed and broken down in labor, material, and equipment, at the Class B & A level.
B. Production Rates: All activities within databases are based on performing the work to specific production rates, typically high production rates for large projects are used within approved national databases. These rates need to be reviewed and adjusted for the appropriate production rate on all activities on all estimates. By adjusting production rates, it will have a direct effect on the unit costs either lowering or raising them.
C. Crew types and Sizes: All activities within databases have labor and equipment crew types assigned to them and vary substantially.  Estimator needs to verify the crews used in the database at each activity/line item are appropriate for each line item to complete the work as needed.  In many cases additional labor and equipment will need to be added to the crews in order to obtain the appropriate pricing within the estimate.  
D. Break Costs Down to the Level of Design: Regardless of type, estimates need to reflect details shown in the plans. For instance, if the plans are showing a slab detail with all its components, then the estimate needs to break out those components with quantities and costs for each item such as fine grading, aggregate base, reinforcing, concrete, finish, etc., and not as an assembly or system.
E. Provide Accurate Description: Whether a single item, assembly, or system and regardless of estimate class, activities within the estimate must include a detailed description of line-item activity, i.e. 4-inch asphalt paving, tack coat, 2 lifts, prime coat, 8-inch aggregate base, on compacted scarified subgrade; 8-inch CMU (concrete masonry unit) structural wall including, bond beams, fully grouted, and rebar reinforced; HVAC (heating, ventilation, and air conditioning - AHU (air handling units) with DX (direct expansion) coils and hot water coils (VAV (variable air volume) system with packaged DX AHU).
F. Operations: Estimator must take into consideration when and where the operations are occurring including seasonal work, restrictive work hours, overtime, separate operations in different locations for the same project, logistics, i.e. helicopters, barges, etc., then adjust costs accordingly.
G. Estimate Accuracy: While guidance requires the project to be designed to a budget, it is the responsibility of the estimator to develop the estimate to accurately reflect the cost of the current design and not back into the budget.  
H. Unit Costs Accuracy: Unit costs from databases and other sources are to be to the nearest penny and not rounded off. All unit costs are required to be referenced to a database or contractor and not use random plug numbers.
I. Independent Quotes: Estimator is to build an independent estimate with labor material, equipment costs based on developed detailed scope of work with specific activities, and production rates separate from pricing or quotes of contractors. The numbers received from contractors are only intended to confirm or adjust the IGE and not be a substitution.
J. Government Furnished Property (GFP): In rare cases, the Government may pre-purchase some materials or specialized equipment required for a project or provide from Government inventory. When this occurs, provided the purchase price includes cost of taxes and freight to the project site, most markup factors should not be applied to the amount of purchase or value of GFP provided. If GFP is projected as a future purchase, inflation escalation may still apply. List all GFPs in the Basis of Estimate Statement and account for associated costs separately in the estimate.
K. Documentation: Estimator is required to provide all quantity takeoffs, quotes, phone logs upon requests to substantiate the estimate. 
[bookmark: _Toc150868797][bookmark: Cost]6.2 Cost Estimate Template Format Requirements
A. Use NPS cost estimating template. You have the option of using your own form and it must at a minimum contain the same information as on the NPS cost estimating template.
B. Work Breakdown Structure (WBS): The following are examples of how the same activity needs to be done in the different estimate class format and how the Other column is used. 
[bookmark: _Toc150868798]Class C Format
Image of estimate with emphasis (circled in red) on Uniformat II WBS Code, Description, and Other columns:
[image: Example of Class C Format emphasizing using columns named Uniformat II WBS Code, Description, and Other.]
A. Uniformat II WBS Code must be entered.
B. Provide detailed description.
C. Other column can be used for combined unit cost.
Close-up of emphasized columns:
[image: Closeup example of codes entered under Uniformat II WBS Code column and detailed descriptions under Description column.] 	[image: Closeup example of combined unit cost entered under Other column.]
[bookmark: _Toc150868799]Class A Format
Image of estimate with emphasis (circled in red) on Masterformat WBS Code; Activity Description; and Material, Labor and Equipment columns:
[image: Example of Class A Format emphasizing using columns named Masterformat WBS Code Level 1, Activity Description - Masterformat WBS Code Level 2, Material, Labor, and Equipment.]
A. MasterFormat WBS Code must be entered.
B. Required to enter detailed breakdown and description of plans and specifications.
C. Required to enter detailed cost breakdown.
Close-up images of emphasized columns:
 [image: Closeup example of codes entered under Masterformat WBS Code Level 1 column plus detailed breakdowns and descriptions under Activity Descriptions - Masterformat WBS Code Level 2 column.]
[image: Example of detailed cost breakdowns under Material, Labor, and Equipment columns.]
[bookmark: _Code_must_be][bookmark: _Toc150868800]Class B Format
Note: Class B format incorporates formatting shown in both examples to the level in the design documents at the time the Class B is required.
[bookmark: _Toc150868801]Chapter 7 Standards of Conduct
[bookmark: _Toc150868802]7.1 Standards
The standards of practice described within the Canons of Ethics, published by the American Society of Professional Estimators (ASPE) will be applied to all estimating services. It is expected that all Estimators will be competent in the discipline that they are estimating, and maintain the utmost integrity, honesty, confidentiality, and accuracy in the preparation of the estimates.   
[bookmark: _Toc150868803]7.2 Contacting Contractors or Suppliers
When contacting local contractors or suppliers for cost information, do not promise any work or provide information allowing an unfair advantage in the contract procurement process. This can lead to disqualification of the contractors and legal challenges for NPS. When contacting any vendor or contractor, the A/E shall be clear the information being requested is for Market Research purposes only.
[bookmark: _Appendix_A_-][bookmark: _Toc150868804]Appendix A - Class Estimate Definitions
The Department of the Interior's (DOI) Deferred Maintenance and Capital Improvement Planning Guidelines 2020, cost estimate classes are defined as:
A. Class A - Working Drawings and Specifications Complete: This estimate is based on complete quantity take-off from completed construction drawings and on specifications ready for a competitive bid. It reflects the best available estimate of construction costs based on a competitive bid situation.
B. Class B - Design Complete: This estimate is based on the development of the selected alternative and tentative bid schedule items, either lump sum or unit price. It uses quantities based on design drawings. At the end of project planning, the project should be developed in sufficient detail to demonstrate that the design will fulfill the functional and technical requirements of the project. This is the first time in the planning and design process where a project construction cost estimate is accurate enough to support a budget request. Projects with estimated cost of $2 million or greater must have at least a Class B estimate completed prior to requesting funding in the President’s budget. Exceptions to this include contract vehicles such as design-build or others where construction documents are not fully prepared prior to soliciting proposals.
C. Class C - Planning Complete: This estimate is a conceptual cost estimate based on square footage or other unit cost of similar construction. The project identification/feasibility process should result in a description of facility goals, objectives, needs, and the information required to evaluate the feasibility of the project and to provide a preliminary project cost range and initial project schedule. This description is used to request future planning and engineering design funds only. The estimate is considered within -15 to +25 percent of project cost.  Projects with estimated cost of $500,000 up to $2 million must have at least a Class C estimate completed prior to requesting funding in the President’s budget.
D. Class D - Pre-Planning (Not used within NPS): This estimate is based on a tentative project design, with project size and complexity that is still experiencing significant development. This class of estimate should only be used for projects with estimated costs of $500,000 or less that are constrained such that insufficient time is available to achieve more precise estimates.
[bookmark: _Appendix_B_-][bookmark: _Toc150868805]Appendix B - Direct, NET, Gross, and Project Cost Definitions
The Standard NPS estimating template Develops NET Construction costs only which includes the direct cost of construction of the project. The standard template does not include Gross and Project Costs.
A. Direct Costs of Construction: Those costs of doing the actual work including labor, materials, and equipment before any construction markups are applied. These costs are detailed in the body of the estimate before any markups are applied.
B. NET Costs: This is the direct costs of work with construction markups added on.  The markups include Park Location Factor, Project Specific Remoteness Factor, Federal Wage Rate Factor, State and Local Taxes, Historic Preservation Factor, Design Contingency, Standard General Conditions, Government General Conditions, Testing & Inspections, Home Office Overhead, Profit, Permits & Fees, Performance Bond, Contracting Method Adjustment, & Inflation Escalation.
C. Gross Costs: Not included in the NPS estimating template, these costs are separate and developed from the NET cost of construction. These costs can be developed manually or using the PMIS (Project Management Information System) calculator. In the event these costs are required, the following is the breakdown for them:
1. Project Management/CMR (Construction Management Representative) Fees 8%
2. Construction Contingency 10%
D. Total Project Costs: Not included in the NPS estimating template. These costs: are for the design costs for a project and are also developed from the NET cost of construction; can be developed manually or using the PMIS calculator; are combined with the NET costs and Gross. If required, the following is the breakdown:
1. Compliance 5%
2. Pre-Design (Conceptual Phase) 5%
3. Final Design SD to CD Phase 10%
4. Supplementary Services 2%
[bookmark: _Appendix_D_-][bookmark: _Toc150868806]Appendix C - Wage Rate Factor Analysis Worksheet
[image: An example reflecting a wage rate adjustment factor analysis for a fictitious project located near Los Angeles, California. The analysis is based on an estimate prepared using generic national average costs from RSMeans 2023 Building Construction Cost Data publication. RSMeans City Cost Index was then used to adjust the average RSMeans wage rates to reflect Market Adjusted wages in the Los Angeles area. The worksheet reflects significantly higher Davis-Bacon Act wages then the adjusted RSMeans rates totaling 20.1% higher. It is strongly recommended the estimator perform additional research into local wages before finalizing project budget.]
The above example (image) reflects a wage rate adjustment factor analysis for a fictitious project located near Los Angeles, California. The analysis is based on an estimate prepared using generic national average costs from RSMeans 2023 Building Construction Cost Data publication. RSMeans City Cost Index was then used to adjust the average RSMeans wage rates to reflect Market Adjusted wages in the Los Angeles area. The worksheet reflects significantly higher Davis-Bacon Act wages than the adjusted RSMeans rates totaling 20.1% higher. It is strongly recommended the estimator perform additional research into local wages before finalizing the project budget.
[bookmark: _Toc150868807]How to Use
A. See Wage Factor worksheet/tab on NPS estimating template.
B. From the database being used by the estimator (typically RSMeans), determine the published Market Center and associated Market Center Adjustment factor and input on worksheet/tab the complete other required fields in gray.
C. Input trades appropriate for requirements of the project.
D. Input latest corresponding RSMeans National Average Direct Wage Rates.
E. Look up appropriate Davis Bacon decision and input wages with Fringe.
F. Enter Wage Adjustment Factor percentage to the markups tab with description. If percentage is zero or less, input zero into the markups under Federal Wage Rate Factor.  
[bookmark: _Appendix_D_-_1][bookmark: _Toc150868808]Appendix D - Market Survey
[bookmark: _Toc150868809]Application
At a minimum for Class B & A estimates, estimators shall conduct a local market survey report for all major components on all projects and submit research with each estimate submission. The NPS Project Manager will verify if projected unit costs are appropriate and assure project delivery assumptions of materials and labor availability are reasonable. The estimate can be rejected if a complete market survey report is not provided.
[bookmark: _Toc150868810]Survey Approach
The Estimator shall visit the site and local market areas or contact local vendors/contractors to determine:
A. Availability of major materials to be in the project
B. Capability of local fabricators, pre-cast yards, concrete plants, etc.
C. Availability of labor crafts necessary for the project
D. Availability of special erection equipment.
E. Anticipated capacity of local contractors during proposed solicitation period.
F. Special conditions which may influence price proposals.
G. Local escalation experience.
H. Site accessibility.
[bookmark: _Toc150868811]Report Content (See Market Survey worksheet/tab in estimating templates.)
Submit a written report (the Market Survey) which shall include:
· Who was contacted
· Location of those contacted in relation to project site
· Date of contact(s)
· Why contact was made
· Information obtained
· A summary assessment with specific recommendations
[bookmark: _Toc150868812]Scheduling
Conduct market survey during design development or earlier if it makes sense to facilitate an accurate detailed cost estimate. Submit market survey with Budgetary (Class B estimate) as part of DD phase submittal to allow designer to address/revise design, incorporate price proposal alternates, change construction schedule, or whatever else might be necessary to assure project feasibility.
[bookmark: _Toc150868813]Appendix E - NPS Asset Categories
NPS Facility Management Division developed a list of Asset Types and Categories for management of NPS Assets. NPS defines an asset as a physical structure or grouping of structures, land features, or other tangible property which has a specific service or function. NPS employees manage over 30 different categories of assets - from roads, trails, campgrounds, buildings, and utility systems to maintained landscapes, waterfronts, monuments, ruins, and fortifications. The categories and assets are available in the estimating templates. These should be used to describe bid items on the Contract Line Item Number (CLIN) column for clarity of future reference, historical cost database, classification, and management of real property records.
[bookmark: _Appendix_H_-][bookmark: _Toc150868814]Appendix F - Uniformat II
Uniformat II is an elemental or a systems classification framework providing a consistent reference for the description, economic analysis, and management of buildings during all phases of their life cycle. Elements are major components, common to most buildings, usually performed a given function regardless of the design specification, construction method, or materials used. Examples of elements are foundations, exterior walls, sprinkler systems, and lighting. 
The need for an elemental classification is most apparent in the economic evaluation of building alternatives at the design stage. One way of obtaining an estimate of the lifecycle costs of design alternatives is to perform detailed quantity takeoffs of all materials and tasks associated with the construction, operation, and maintenance of the buildings. It is in the early stages of design when economic analysis is most important in establishing the economically efficient choices among building alternatives. Only estimates based on an elemental classification such as UNIFORMAT II provide the necessary cost information for the analyst to evaluate building alternatives in a cost-effective manner.5
5Charette, Robert P. and Marshall, Harold E., UNIFORMAT II Elemental Classification for Building Specifications, Cost Estimating and Cost Analysis, NISTIR 6389, National Institute of Standards and Technology, U.S. Department of Commerce, October 1999.
[bookmark: _Toc150868815]Appendix G - FAR 36.609-1 & 36.609-2
View Federal Acquisition Regulation FAR 36.609-1 Design within funding limitations. and FAR 36.609-2 Redesign responsibility for design errors or deficiencies. regarding the importance of true and accurate reporting of estimates and the A/E Contractor's responsibility to design with available funds. View Part 10 Market Research. 
[bookmark: _Appendix_H_-_1][bookmark: _Toc150868816]Appendix H - CSI MasterFormat
All cost estimates will be converted to Construction Specifications Institute's (CSI) MasterFormat 2018, the Construction Document draft submittal, or the Class A estimate. For Design-Build (DB), it will be the last estimate submitted to NPS and will be updated and converted to MasterFormat from Uniformat II. MasterFormat breaks down and organizes the work break down structure to create detailed cost estimates in a fashion that is aligned with the specifications and general contractor bid documents for the project. Use latest version of 50 CSI divisions.
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