
 

 

 

 

 

Cost Estimating  

Guideline  
 

February, 2019  
 

 

 

 

 

Procedures are subject to change without notice. 
Check the Capital Project Delivery website 

to ensure this is the current version. 

  



 

 

Table of Contents  

 

Section 1 -  Introduction  ................................ ................................ ........  1  

1.0  Purpose  ................................ ................................ ................................ ...........  1 

1.1  General Estimating Concepts  ................................ ................................ ..............  1 

1.2  Contents of the Cost Estimating Guideline  ................................ ............................  3 

 

Section 2 -  Cost Management Process  ................................ .....................  4  

2.0  Estimating Concepts Throughout Project Development Stages  ................................  4 

2.1  NJDOT Cost Estimation Process by CPD Delivery Phase  ................................ ..........  5 

2.2  NJDOT Cost Estimating Process Summary  ................................ ............................  9 

2.3  Estimating Process Background  ................................ ................................ .........  10  

2.4  Estimate Documentation  ................................ ................................ ..................  11  

2.5  Project Estimate  File ................................ ................................ ........................  12  

2.6  Major Project Program Cost Estimating (>$500M)  ................................ ...............  14  

 

Section 3 -  Cost Estimating Methods  ................................ .....................  15  

3.0  Introduction  ................................ ................................ ................................ ...  15  

3.1  AASHTOWare Project Cost Estimation software  ................................ ...................  15  

3.2  AASHTOWare Project Software (formerly Trn s*port)  ................................ ...........  15  

3.3  Historical Bid -Based Estimating  ................................ ................................ .........  15  

3.4  Analogous or Similar Project Estimating  ................................ .............................  15  

3.5  Historical Percentages Estimating  ................................ ................................ ......  16  

3.6  Cost -Based Estimating (scratch estimating)  ................................ ........................  16  

 

Section 4 -  Cost Estimating Factors  ................................ .......................  18  

4.0  Introduction  ................................ ................................ ................................ ...  18  

4.1  Cost Drivers  ................................ ................................ ................................ ...  18  

4.2  Lump Sum Items  ................................ ................................ ............................  20  

 

Section 5 -  Estimate Review ................................ ................................ . 21  

5.0  Introduction  ................................ ................................ ................................ ...  21  

5.1  Estimate Review  ................................ ................................ .............................  21  

5.2  Estimate Review Process  ................................ ................................ ..................  22  



 

 

 

Section 6 -  Bid Analysis  ................................ ................................ .......  25  

6.1  Overview  ................................ ................................ ................................ .......  25  

6.2  Bid Review Process  ................................ ................................ ..........................  26  

6.3  Competition Adequacy  ................................ ................................ .....................  30  

6.4  Market Review  ................................ ................................ ................................  30  

6.5  Constructability Review  ................................ ................................ ....................  31  

6.6  Distribution and Range of Bids  ................................ ................................ ..........  31  

6.7  High/Low Item Review for Quantity Verification  ................................ ..................  32  

6.8  Mathematically Unbalanced Bids  ................................ ................................ .......  36  

6.9  Materially Unbalanced Bids  ................................ ................................ ...............  37  

6.10  Lump -Sum Price Comparison  ................................ ................................ ............  38  

6.11  Review Team Recommendation  ................................ ................................ ........  38  

6.12  FHWA & NJDOT Requirements  ................................ ................................ ..........  39  

6.13  Components of a Written Bid Analysis  ................................ ................................  40  

6.14  Components of an Analysis Table  ................................ ................................ ......  40  

6.15  Components of an Award/Rejection Memo  ................................ ..........................  40  

6.16  Bid Analysis ñQuick Startò Guide ................................ ................................ .......  41  

 

Sample -  Bid Opening Memo:  ................................ ................................ ....................  42  

 

Sample  -  Bid Analysis #1 ï Comprehensive Case  ................................ .........................  43 

Sample  ï Bid Analysis  #2  ................................ ................................ ..........................  50  

Sample  -  Analysis Table  (Attachment A)  ................................ ................................ .....  56 

Sample  -  Award Memo  ................................ ................................ ..............................  57 

 

Attachment 1  (Concept Development Cost Estimating Calculation Spreadsheets)  ...........  A-1 



 

1 

 

Section 1 -  Introduction  

1.0  Purpose  

The purpose of this guideline is to provide guidance to NJDOT employees and others in the 

methodology and for developing, documenting, reviewing and updating construction cost estimates 

throughout the project development process. 

In order to successfully address transportation needs, the NJDOT must have reliable construction cost 

estimates and associated construction cost estimate documentation that supports the development of 

the construction cost estimate from project programming and planning through project Plans, 

Specifications and Estimate (PS&E). 

This guidance is to be used by all NJDOT service areas, e.g. Capital Investment Planning and Grant 

Administration, Capital Program Management, Operations, Transportation System Management. 

1.1  General Estimating Concepts  

Cost estimating is a skill and art form.  To successfully estimate project construction cost, the 

estimators should follow these general estimating concepts: 

¶ At the NJDOT, a Capital project construction cost estimate is comprised of the raw 

construction estimate, and cost estimates covering construction inspection personnel, 

construction engineering services to be provided by the projectôs Designer-of-record (CE 

costs), utility accommodations required for the project, and construction contingencies 

estimate. Not included in the construction cost estimates, but equally important is the Right of 

Way estimate. 

¶ A Capital project construction cost estimate is first developed in early project planning and 

updated periodically throughout project development from project programming through 

project award. The Project Manager, with the assistance of the projectôs designer, are to 

update a projectôs Capital project construction cost estimate either annually or when a 

significant change in the project has occurred that effects the estimate, whichever is soonest.  

Ideally, estimates are to be updated prior to the PMôs annual fall meeting with Capital 

Program Coordination to request project funding. 

¶ There are several methods and tools used to develop a construction cost estimates, e.g. 

Historical Bid-based estimating, Historical Percentages estimating, Conceptual estimating, 

Cost-based (Scratch) estimating, Risk-based estimating, Similar Project estimating, and 

AASHTOWare Project Cost Estimation software (CES). 

¶ The estimate should be prepared by a multi-disciplined team that has experienced key 

personnel dedicated to the success of the major project, with the requisite technical, 

managerial, leadership, and communication skills. The team should also have a thorough 

understanding of the project, including the ability to determine and evaluate critical issues 

and risks. 

Since estimates are tracked throughout the life of the project, all estimates and assumptions 

must be well documented, including what is and what is not in the estimate.  The documentation 

should be in a form that can be understood, checked and verified. 
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1.2  Contents  of the Cost Estimating Guideline  

The Estimating Guideline contains six sections. The following provides a brief summary of each 

section: 

Section 1, Introduction, this section provides the purpose of the Cost Estimating guideline, general 

cost estimating concepts, and introduces each of the sections. 

Section 2, Cost Management Process, discusses estimating concepts throughout the project 

development stages and the detailed estimating process throughout the project development phases. 

The chapter also discusses the importance of documenting the assumptions made throughout the 

project development process with respect to key items of work.  

Section 3, Cost Estimating Methods, discusses historical, conceptual, risk-based, and cost-based 

estimating methods and estimating software. 

Section 4, Cost Estimating Factors, discusses cost drivers and the impact that each has on the 

construction cost estimate throughout the project development process.  

Section 5, Estimate Review, discusses the review process that is to be used by the Project Manager 

and the project team  

Section 6, Bid Analysis, discusses the parameters to analyze bids from total project bid amount to 

individual items. 
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Section 2 -  Cost Management Process  

2.0  Estimating Concepts Throughout Project Development Stages  

Note: 

The following concepts are meant to provide an estimating overview.  Estimating specifics are 

outlined in the ñNJDOT Cost Estimation Process by CPD Delivery Phaseò section. 

To successfully address transportation needs, estimators and Designers must follow the construction 

cost estimate development guidance and provide the associated cost estimates throughout each project 

development stage.  The construction cost estimate for each level of project development has a 

specific purpose, methodology, and is expected to have a certain level of accuracy. As the project 

progresses, more of the project's parameters will be defined and the expected accuracy of the estimate 

will increase.  As such, the work effort required to prepare, document and review the estimate also 

increases. 

At a minimum, the construction cost estimate should be developed, reviewed, recorded and updated at 

each of the following project development stages: 

¶ Programming and Planning (TIP development, Problem Screening Phase) 

¶ Scoping (Concept Development Phase) 

¶ Design Development (Preliminary Engineering and Final Design Phases) 

¶ PS&E (Engineer's Estimate in Final Design Phases) 

Also, NJDOT Corrective Action Notice (CAN) 070 indicates a submission of an annual update of 

construction cost estimates. Project Management handles this responsibility. 

Project Development Stages  

Programming and P lanning :  The programming and planning level estimate is used to estimate 

the probable funds needed for long range planning and prioritization for the TIP.  At this stage, 

estimates are prepared with minimal project definition and are usually conceptual in nature.  The 

estimate can be prepared using estimating cost data that is based solely upon historic lane-mile cost 

averages for similar projects for roadway work; or upon square-foot cost averages for bridge work.  

Additional costs for utility work, mitigation work, maintenance of traffic, etc., should also be 

included.  At this point, it may be appropriate to express the costs as a range. 

Scoping:  A scoping level estimate is used to set the baseline cost for the project against which all 

future estimates will be compared. It is important to clearly document the scope definition and 

assumptions during this stage so that all future construction cost estimate changes can be accurately 

compared to this estimate. At the time of project scoping, the project should begin to have sufficient 

project definition in order for the Designer to develop approximate quantities based on overall project 

length and or structure sizes for items such as asphalt, concrete pavement, structures, or roadway 

excavation. For such quantifiable items, historical bids are often used to develop a base unit price that 

is then adjusted for potential cost driver impacts. At this stage, cost estimates are also developed and 

used to compare the estimated costs of alternatives under consideration for addressing the identified 

transportation needs. 
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Design Development:  Throughout the project design process, the known project work items and 

associated quantities and unit prices will be used to develop a more refined construction cost estimate. 

These milestone estimates will be used to compare against the current programmed amount. This will 

solidify many items in the scope such as right-of-way, likely permit conditions, environmental 

mitigation, and quantities of major items of work. The estimate may need to be updated along with 

NEPA Clearance with respect to environmental clearance, commitments, and mitigation as well as 

any changes to the scope of the project  

As items and quantities become finalized, most of the contingencies will also be accounted for within 

the estimate. Unit prices should begin to be compared or updated for current market conditions. The 

estimator should also account for escalating costs on price-volatile items. 

PS&E:  The Engineer's Estimate is developed for the Bid Package Review in preparation for 

advertisement. In addition, the Engineer's Estimate is used to obligate construction funds and to 

evaluate contractor's bids. By the end of this stage all contingencies should be quantified and 

accounted for within the estimate items. 

  

2.1  NJDOT Cost Estimation Process by CPD Delivery  Phase  

Inflation  

All NJDOT projects are to include inflation when providing future year construction cost estimates.  The 

inflation factor to be used is 3% (simple, not compound) and the inflation adjustment is based on the 

number of years between year of estimate and year of project letting date.   

 

Example: The 2016 construction cost estimate for a proposed NJDOT project is $1,000,000 and the 

anticipated year of its letting is 2020. 

 

A) Years between year of estimate and year of letting = 4 

B) Inflation Adjustment Percent (3% x 4) = 12% 

C) Inflation Adjustment Value ($1,000,000 x 0.12) = $120,000 

D) Inflation-Adjusted Construction Cost Estimate ($1,000,000 + $120,000) = $1,120,000 

Problem Screening Phase  

In programming, federal law requires the transportation improvement program (TIP) for a regional 

planning area to become part of the state's transportation improvement program (STIP). Therefore the 

Department and Metropolitan Planning Organization (MPO) work closely to identify the design and 

construction costs associated with candidate projects to create the TIP. Construction cost estimates 

prepared during programming of the TIP is critical in terms of setting funding, schedule, and scope for 

managing project development. 

During the Programming and Planning stage, a project cost estimate is provided by the assigned Project 

Manager and negotiated with Capital Program Development (CPD) during the development of the STIP 

pool sheets.  

The funding level in the TIP sets the budget, and typically includes a target date for construction.  
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The following tables and examples provide guidance on problem screening phase construction cost 

estimating for various types of projects based on recent historic bid prices. 

As a general rule, the median cost should be used since it represents the project at the center of the 

range.  The reason for using the median over the average cost is that the average cost may be skewed 

based on an excessively high or low project.   

In some cases, when the complexity of the project is known, the low or high costs may be used.  For 

example, when a Resurfacing project is known to have above average ADA work, drainage, intersections, 

ramps, etc., then a higher than average figure may be used. 

 

Construction Cost Estimating Table 

Roadway 

(Values updated in year 2016) 

Project Category 
Units Used 

for 
Calculations 

Median 
Cost per 

Unit 
Low    Cost 

Average 
Cost 

High  Cost 

Pavement Preservation Lane-Mile*     $149,000 $94,000 $154,000 $215,000 

Resurfacing Lane-Mile*     $280,000 $162,000 $300,000  $433,000  

Roadway Reconstruction Lane-Mile* $3,500,000 $1,200,000 $3,300,000  $5,100,000  

Centerline Rumble Strip Mile       $35,000 $16,000 $33,000  $45,000  

Median Crossover Protection Mile     $282,000 $191,000 $332,000  $553,000  

* assuming travel lanes only with variable shoulder widths 

Estimate the construction cost for a resurfacing project. 

Example: A proposed project to resurface a 3-mile stretch of roadway with two 11-foot wide travel lanes 

and one 4-foot wide outside shoulder in each direction. 

First step ï consider travel lanes only. 

4 lanes x 3 miles = 12 lane-miles 

Second step - estimate the projectôs construction costs using the ranges shown in the table above. 

$162,000/lane-mile x 12 lane-miles = $1,944,000 (low end) 

$433,000/lane-mile x 12 lane-miles = $5,196,000 (high end) 

$280,000/lane-mile x 12 lane-miles = $3,360,000 (median) 

Estimate the construction cost for a centerline rumble strip project. 

Example: A proposed project to install centerline rumble strip along a 5.0-mile long highway. 

Estimate the projectôs construction costs as a range. 

$16,000/mile x 5.0 miles =   $80,000 (low end) 

$45,000/mile x 5.0 miles = $225,000 (high end) 

$35,000/mile x 5.0 miles = $175,000 (median) 
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Construction Cost Estimating Table 

Bridge/ Culvert 

(Values updated in year 2016) 

Project Category 
Units Used 

for 
Calculations 

Median Cost 
per Unit 

Low    Cost Average Cost High   Cost 

Bridge Deck 
Replacement 

Square Foot  $320   $150  $380   $730  

Bridge 
Superstructure 
Replacement 

Square Foot  $400   $230  $530   $1,300  

Bridge Replacement Square Foot  $1,800   $750  $1,900   $3,500  

Culvert 
Replacement 

Square Foot  $2,700  $1,300  $2,300   $3,300  

Estimate the construction cost for a bridge deck replacement project. 

Example: A proposed project to replace a bridge deck of 44 feet by 160 feet. 

First step ï calculate the deck replacement area in square footage. 

44 feet x 160 feet = 7,040 square feet 

Second step - estimate the projectôs construction costs using the ranges shown in the table above. 

$150/square foot x 7040 square feet = $1,056,000 (low end) 

$730/square foot x 7040 square feet = $5,139,200 (high end) 

$320/square foot x 7040 square feet = $2,252,800 (median) 

Estimate the construction cost for a culvert replacement project. 

Example: A proposed project to replace two existing culverts with the dimensions below: 

12 feet (culvert height) by 44 feet (culvert length) and 7.5 feet by 36 feet, respectively. 

First step ï calculate the total culvert replacement areas in square footage. 

(12 feet x 44 feet) + (7.5 feet x 36 feet) = 798 square feet 

Second step - estimate the projectôs construction costs as a range. 

$1,300/square foot X 798 square feet = $1,037,400 (low end) 

$3,300/square foot X 798 square feet = $2,633,400 (high end) 

$2,700/square foot X 798 square feet = $2,154,600 (median) 
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Construction Cost Estimating Table 

Other Project Types 

(Values updated in year 2016) 

Project Category 
Units Used for 
Calculations 

Median Cost 
per Unit 

Low    Cost Average Cost High   Cost 

Sign Structure 
Replacement 

Sign Structure 
(Overhead or 
Cantilever) 

$278,000  $233,000  $291,000  $387,000  

Interchange 
Construction 

Interchange $34,640,000  $18,620,000  $29,840,000  $36,270,000  

Intersection 
Widening 

Intersection $4,740,000  $4,020,000  $5,010,000  $6,540,000  

Signalizing an  
Intersection 

4-ƭŜƎΣ ά¢έ ƻǊ ά¸έ 
Intersection 

$445,000 $290,000 $486,000 $690,000 

Estimate the construction cost for a sign structure replacement project. 

Example: A proposed project to replace eight existing sign structures (overhead and/or cantilever). 

Estimate the projectôs construction costs as a range. 

$233,000/sign structure X 8 sign structures = $1,864,000 (low end) 

$387,000/sign structure X 8 sign structures = $3,096,000 (high end) 

$278,000/sign structure X 8 sign structures = $2,224,000 (median) 

Estimate the construction cost for a project to eliminate an existing at-grade intersection. 

Example: A proposed project to replace the existing at-grade intersection with a grade-separated 

interchange. 

The estimated construction cost for this interchange construction project ranges from $18,620,000 to  

$36,270,000 with a median price of $34,640,000. 

Estimate the construction cost of adding left-turn lanes at an intersection. 

Example: A proposed operation improvement project to add left-turn lanes at two existing intersections. 

Estimate the projectôs construction costs as a range. 

    $4,020,000/intersection X 2 improved intersections =   $8,040,000 (low end) 

    $6,540,000/intersection X 2 improved intersections = $13,080,000 (high end) 

    $4,740,000/intersection X 2 improved intersections =    $9,480,000 (median) 

Concept Development Phase  

For the scoping stage, the goal is for the Designer to review the order of magnitude construction cost 

estimate developed during the TIP development and determine what additional information is now known 

regarding the project scope. 
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At this stage, project design alternatives have been developed and a Preliminary Construction Cost 

Estimate needs to be developed for each alternative. At a minimum, each estimate, for each alternative, 

should contain estimated costs for raw construction, right of way and utilities. 

The cost estimate for the scoping stage is developed by the project Designer using the Concept 

Development Cost Estimating Calculation spreadsheets (Attachment 1).  The calculation sheets are used 

to develop a baseline estimate based on seven construction classification and project specifics, such as 

length, pavement type, and types of bridges. Please note that these sheets are only intended to be used as a 

reference when developing a construction cost estimate. Current unit prices must be evaluated and 

engineering judgment employed when utilizing the formulas suggested in the spreadsheets. 

Once the scoping stage construction cost estimate has been developed, the estimator should consider what 

effects the cost drivers will have on the construction cost estimate and adjust the raw numbers 

accordingly. Additional information on cost drivers is provided in Chapter 4, Cost Estimating Factors. 

The Designer should also reexamine any amount applied to the TIP estimate that accounted for long-term 

trends in the various highway construction sectors. 

Also developed in the Concept Development phase is the Concept Development ROW and Access Cost 

Estimate.  To obtain this estimate, a request is sent to the appropriate ROW Regional Office who provides 

an estimate of the future ROW funding needs for the proposed project. 

A cost estimate for large projects (Environmental Assessment (EA) or Environmental Impact Statement 

(EIS) level projects) must also be developed when there is money on the TIP for design of projects but the 

construction of the project is not contemplated until later in the Long Range Plan. It is important to 

complete a detailed cost estimate in the planning stage for these types of projects which includes inflation 

to make sure NJDOT could afford to construct the project when the project is projected to be let. 

Preliminary Engineer ing  Phase  

At this point in the project development, the Preliminary Preferred Alternative has been selected and the 

design has been advanced to verify the NEPA classification.  During the PE phase, additional design work 

is completed, so the preliminary construction cost estimate developed in the CD phase can be updated.  

The Designer prepares the Construction Cost Estimate using AASHTOWare.  The Designer submits the 

Construction Cost Estimate to the Project Manager for review and comment.  Once finalized, the Project 

Manager enters the Construction Cost Estimate into the Project Reporting System. 

As in the scoping stage, once the raw design stage cost estimate has been developed, then the Designer 

will need to consider what effects the cost drivers, contingency, and inflation will have on the 

construction cost estimate. 

In addition to the construction cost estimate, the Department also works to Prepare Initial ROW Estimate 

during Preliminary Engineering.  To develop this estimate, the Project Manager requests the Division of 

Right of Way (ROW) and Access Management to develop the Initial ROW Estimate based on the 

concurred ROW Impact Plan; inclusive of potential sites for reforestation, wetland and riparian buffer 

mitigation. If specific environmental mitigation parcels have not been identified, an anticipated cost 

should be included for all environmental mitigation. The Division of ROW and Access Management will 

develop the estimate and send it to the Project Manager. Once finalized, the Project Manager enters the 

Initial ROW Estimate into the Project Reporting System (PRS). 



 

10 

 

Final Design Phase  

Several cost estimates are prepared during the FD phase.  Near the beginning of the FD phase a 

comprehensive utility estimate is prepared under the activity, Prepare Utility Agreement Plans, 

Specifications and Estimates.  The estimate is prepared utilizing the approved utility relocation checklists 

and the utility agreement plans. 

Toward the end of the FD phase and just prior to the preparation of the Final Design Submission, the 

Department utilizes estimating software to Develop Construction Cost Estimate. This estimate is a 

detailed itemized estimate utilizing contract qualities and historical bid item prices. 

PS&E Development  

The Designer prepares and submits the Cost Estimate package to the Project Manager. This estimate is an 

itemized estimate utilizing contract quantities adjusted as per the Final Design Submission review 

comments. The construction cost estimate is to be developed using AASHTOWare software and 

Historical bid-based Estimating, Historical Percentages Estimating, or Cost-based Estimating, as needed. 

2.2  NJDOT Cost Estimating Process Summary  

The following summary is meant to provide an overview for the NJDOT project cost estimation 

process: 

Table 2 .2  ï Summary  

Estimating 

Stages  

Estimating 

Phases  

Estimate  Estimate 

developed or 

Updated  

Estimate 

developed 

by  

Where 

Estimate is 

published  
Type  Method  

Programming 

and Planning 

Problem 

Screening 

Phase 

Conceptual/

planning 

level 

estimate 

Similar Projects 

and Historical 

Percentages 

¶ TIP estimate 

Capital  

Project 

Management 

STIP and PRS, 

Budget Info tab 

Scoping 

Concept 

Development 

Phase 

Baseline 

estimate 

Similar Projects 

and Historical 

Percentages 

Preliminary 

Construction 

Cost Estimate 

Designer 
PRS, Budget 

Info tab 

Concept 

Development 

ROW and 

Access Cost 

Estimate 

ROW 
PRS, Budget 

Info tab 

Design 

Development 

Preliminary 

Engineering 

Mid-level 

estimate 

Cost Estimation 

System (CES) 

software 

Construction 

Cost Estimate 
Designer 

PRS, Budget 

Info tab 

Final Design 

Phases 

Detailed 

itemized 

estimate 

Cost Estimation 

System (CES) 

software 

Construction 

Cost Estimate 
Designer 

PRS, Budget 

Info tab 
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PS&E 
End of Final 

Design Phases 

Completed 

detailed 

itemized 

estimate 

AASHTOWare 

Project Software 

PS&E Cost 

Estimate 

Developed by 

Designer, 

finalized by 

NJDOT 

Estimators 

PRS, Budget 

Info tab 

 

2.3  Estimating Process Background  

Regardless of the estimate stage/phase, the preparation of an initial estimate or the update of an 

estimate at subsequent milestones should follow the basic process shown in Table 2.3, Estimating 

Steps. 

Table 2.3 -  Estimating Steps  

Step  Description  

Determine (or 

review and update) 

estimate basis 

Document (or update) project type and scope, including:  

¶ Scope documents  

¶ Drawings that are available (defining percent engineering and design 

completion)  

¶ Project design parameters  

¶ Project complexity  

¶ Unique project location characteristics  

¶ Disciplines required to prepare the cost estimate  

Prepare (or update) 

base estimate  

Prepare (or update) estimate, including:  

¶ Documentation of estimate assumptions, types of cost data, and adjustments to 

cost data  

¶ Application of appropriate estimation techniques, parameters, and cost data 

consistent with level of scope definition  

¶ Coverage of all known project elements  

¶ Coverage of all known project conditions  

¶ Ensure that estimates are consistent with past experience  

Determine risk and 

set contingency  

Identify and quantify areas of uncertainty related to:  

¶ Project knowns and unknowns  

¶ Potential risks associated with these uncertainties  

¶ Appropriate level of contingency congruent with project risks  

Review total 

estimate  

Review estimate basis and assumptions, including:  

¶ Methods used to develop estimate parameters (e.g., quantities) and associated 

costs  

¶ Completeness of estimate relative to the project scope  

¶ Application of cost data, including project-specific adjustments  

¶ Reconciliation of current estimate with the previous estimate (explain 

differences)  

¶ Preparation of an estimation file (hard copies or electronic) that compiles 

information and data used to prepare the project estimate  
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2.4  Estimate Documentation  

Documenting the construction cost estimate is important in order to clearly understand what is 

included in the estimate, what the contingencies represent and the associated inflation considered. 

Proper documentation will allow estimates to be easily checked, verified, and corrected.  

To develop a construction cost estimate that is in line with market considerations and eventually the 

low bid for the project, proper documentation of the estimate throughout the project development 

process is critical. This documentation is important as project team members contributing to the 

construction cost estimate are aware of the assumptions that have been made throughout the project 

and the assumptions that need to be resolved to further refine the construction cost estimate. This 

includes all assumptions for estimated quantities and unit prices throughout project development, and 

how the project specific conditions do affect quantities and unit prices for certain types of work on the 

project.  

The estimate is an integral part of the project need and scope, and together cost and scope drive many 

of the project team's design decisions. All project team members must understand the importance of 

cost estimation if costs are to be managed appropriately. The project team must avoid misrepresenting 

the project, in both terms of scope and cost, throughout project development. 

Changes in scope or other issues that affect project cost must be documented and resolved in the 

estimate at key milestones in the project development process. In addition, the estimator must 

document all estimate assumptions as well as maintain the estimate data and information that supports 

the quantities, prices, allowances, assumptions and contingencies. 

Table 2.4 outlines the basic steps for performing a review and/or update of the construction cost 

estimate and can be applied at each phase of the project development process. 

 

Table 2.4  -  Estimate Documentation Steps  (cont. pg. 9)  

Documentation Step  Description  

Monitor project scope and 

project conditions 

Identify any potential deviation from the current construction cost 

estimate, including:  

¶ Changes in project scope  

¶ Changes due to design development  

¶ Changes due to external conditions  

¶ The nature and description of the potential deviation  

¶ Deviation impacts on the project budget and/or schedule  

Evaluate potential impact of 

change 

Assess potential impact of change, including:  

¶ Cost and time impact of the deviation  

¶ Recommendation as to whether to modify the project scope, 

budget, and/or schedule due to change  

Adjust cost estimate 

Document changes to the baseline estimate, including:  

¶ Appropriate approval of the deviation  

¶ The new project scope, new budget, and/or new schedule  

¶ Notification of the change to project personnel  
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Obtain appropriate approvals 

Obtain authorization to proceed by:  

¶ Review of current project scope and estimate basis  

¶ Securing approvals from appropriate management levels  

¶ Approval of current estimates, including any changes from 

previous estimates  

¶ Release of estimate for its intended purpose and use  

 

2.5  Project Estimate File  

Estimates are created by the collaborative effort of many units (e.g., highway, structures, traffic). To 

be able to follow the assumptions upon which the construction cost estimate is based and to preserve 

the information for future projects, all estimates and their supporting documentation must be stored in 

the project estimate file that can be easily accessed by hard-copy or electronically as a folder within 

the general project file. The Project Manager is responsible for the creation and maintenance of the 

project estimate file. 

A project estimate file provides a record that documents the basic reasons behind the original 

estimated construction cost, as well as reasons for subsequent construction cost revisions. The project 

estimate file should, at a minimum, contain the Cost Driver Analysis Form of appropriate categories 

of work at each project milestone for each cost estimate developed including any assumptions that 

have been made, the current project scope, and a copy of or reference to the cost data that were used 

to develop the construction cost estimate. This information should be included in the project estimate 

file regardless of project development stageðthe creation of the file begins with the very first 

estimate. When items are estimated by percentages or other costs, as is often done for miscellaneous 

and utility costs, the percentage should also be documented in the project estimate file. 

Depending on the point in time in the project development cycle, the amount and type of 

documentation contained in the project estimate file will vary. Information used to develop the 

funding estimate, such as cost-per-mile factors or other parametric estimates, should be well 

documented, and included in the project estimation file. Additionally, any line item prices that are 

higher or lower from the bid item history costs must be well documented in the project estimate file. 

Information that may be included in the project estimate file may consist of references to bid 

tabulation data, unit bid price book data, or some other reputable resources. The estimate file can also 

provide other project descriptive information, such as trends that affect item(s) cost, cost from similar 

past projects, and external factors that limit construction operations.  

Good documentation supports the cost estimate's credibility, aids in the analysis of changes in project 

cost, enables reviewers to effectively assess the construction estimate, and contributes to the 

collection of information for estimating the cost of future projects. Each project's construction cost 

estimate will be a well-documented history of the assumptions, methods, and procedures used to 

estimate the costs associated with the project's specific scope of work. 

Other Estimate Documentation  

At each project development milestone, the level of information must be documented regarding how 

the estimated cost was obtained to allow an independent reviewer to determine whether the estimate 

is complete, accurate, and realistic. The following information should be provided at each milestone:  
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¶ Item number, name, item description and any tailoring used for this estimate 

¶ Methodology - Describe how the item's costs were estimated (e.g., historical costs, similar 

project, conceptual costs, parametric estimating) 

¶ The use of unit prices from the Department's historical bid tabs. Under this approach, bid data 

are summarized and adjusted for project conditions (project location, size, quantities, etc.) 

and the general market conditions 

¶ How lump-sum items are handled 

¶ Detailed, clear environmental items (requirements) 

¶ How indirect costs are determined 

¶ Each contingency allowance assigned to the various parts of the estimate. If extraordinary 

conditions exist that call for higher contingencies, the rationale will be documented 

¶ All uncertainties and risks associated with the estimate 

¶ Level of knowledge about scope 

¶ Level of estimate detail 

¶ Techniques used to complete the estimate 

¶ Experience of those who developed the estimate 

¶ Cost traceability - When a prior cost estimate exists, a description of the cost should provide a 

concise explanation for any cost change to an item from the prior estimate 

¶ Document the names and titles of participants who developed the estimate 

Each construction cost estimate placed in the project estimate file should be identified by the date and 

current project milestone that the construction cost estimate is changed, updated, or reviewed. 

2.6  Major Project Program Cost Estimating  (>$500M)  

The FHWA provides guidance for Major Project Program Cost Estimating available on their website 

at: www.fhwa.dot.gov/ipd/project_delivery/tools_programs/cost_estimating. A major project is 

defined as a project that receives any amount of Federal financial assistance and has an estimated 

total program cost greater than $500 million (expressed in year-of-expenditure dollars). The total 

program cost estimate includes construction, engineering, acquisition of right-of-way, and related 

costs. In order to fully represent costs for delivering the project, adjustment for utility and railroad, 

transportation system management, public outreach, and construction contingencies to allow for 

additional work and cost growth during construction should all be included as cost elements on major 

projects. The key principles stressed in the FHWA guidance also apply to other NJDOT projects such 

as documentation, review, and validation of the estimate, updating the estimate at various 

development phases of the project, and relying on experts for input into various elements of the 

estimate. 
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Section 3 -  Cost  Estimating  Methods  

3.0  Introductio n  

The use of cost estimating methods, software and calculation estimation spreadsheets will depend on 

where you are in the project development process, the level of project scope definition, the project 

type, and the complexity of the project. Additionally, there are a variety of cost estimating tools that 

can be used to support construction cost estimating for each of the methods. 

3.1 AASHTO Ware Project Cost Estimation software  

The NJDOT uses AASHTOWare Project Cost Estimation software for preparing construction cost 

estimates to produce more accurate and consistent estimates earlier in the engineering cycle.  CES 

provides a full range of capabilities from concept to the final Engineerôs Estimate. As a result, 

estimators can now produce the final estimate by moving smoothly from long range to detailed 

information. 

The CES module can be accessed remotely. Access the following link for more information: 

http://www.state.nj.us/transportation/business/aashtoware/estimation.shtm 

3.2 AASHTOWare Project Software (formerly Trns*port)  

The NJDOT uses AASHTOWare Project Preconstruction to manage the pre-letting (pre-bidding) 

phase of the construction program.  AASHTOWare Project Preconstruction can import data directly 

from the Cost Estimation System (CES) to prepare the final estimate for construction projects. It will 

also be used by NJDOT estimation reviewers to prepare standard reports, proposal forms and other 

documents for a bid letting package. 

The electronic bid letting package produced in AASHTOWare Project Preconstruction will then be 

available to contractors using the Expedite software to prepare and submit bids over the Internet. 

Access the following link for more information: 

http://www.state.nj.us/transportation/business/aashtoware/ 

3.3 Historical Bid - Based Estimating  

The use of historical data from recently bid contracts is the most common state highway agency 

estimation approach. Under this approach, bid data are summarized with line items developed for 

major elements of work so that quantities and historical unit prices can be applied to these line items. 

The Designer can use Bid Tabs to develop the construction cost estimate for major elements of work 

so that quantities and historical unit prices can be applied to these line items. 

3.4 Analogous or Similar Project Estimating  

Analogous project estimating is an estimate that relies heavily on one project that is very similar to 

the project construction cost that is being estimated. The similar project being used was either 

previously constructed; is currently under construction; is bid for construction; or has a completed 

PS&E (plans, specifications, and estimate) level estimate. Line items, quantities, and unit costs are 

used as a basis for estimating the current project prior to adjusting the construction cost estimate for 

different project features. 

http://www.state.nj.us/transportation/business/aashtoware/estimation.shtm
http://www.state.nj.us/transportation/business/aashtoware/
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3.5 Historical Percentages Estimating  

This method is used in conjunction with historical bid-based estimation. Historical percentages are 

used to estimate costs for items that are not typically defined early in project development or for lump 

sum items. A percentage is developed based on historical cost information from past projects to cover 

certain items that can be derived from bid tabs to cover certain items. This percentage is based on a 

relationship between the selected items and a total cost category such as direct construction. For 

example, contractor mobilization is often estimated based on a historical percentage of construction. 

3.6 Cost - Based Estimating  (scratch estimating)  

Introduction:  This method relies on the cost-based estimation approach, where the construction 

cost estimate can be developed based on a projected productivity, along with estimated labor, 

material, equipment, contractor overhead, and contractor profit for each major cost category or line 

item.  

Cost-based estimating, also known as "scratch" estimating, is a method to estimate the cost of each 

component to complete a work item and then adding an amount for contractor's overhead and profit. 

A cost-based estimate can be developed based on a projected productivity, along with estimated 

labor, material, equipment, contractor overhead, and contractor profit for each major cost category.  

A cost-based estimating approach can take into account the unique character of projects, geographical 

influences, market factors and the volatility of material prices. When an estimate for an item is 

separated into labor, material, equipment, overhead and profit, it is easier to account for unique 

project characteristics. For example, special equipment needs or factors that address labor 

productivity can be documented in a cost-based estimate as opposed to a random increase or decrease 

of an average unit cost of an item. Since contractors generally utilize a cost-based estimating 

approach to prepare bids, this method can provide more accurate and defendable costs to support the 

decision for contract award/rejection.  

Properly prepared cost-based estimates require significantly more in terms of effort, time and skill to 

prepare than historic bid-based estimating. This type of estimate can provide the Department and 

estimate reviewers a better idea of how much a project should cost but takes a greater commitment of 

resources to produce the estimate. See Section 3.5.E. on the process for identifying items for cost-

based estimating.  

Even agencies that routinely utilize cost-based estimates typically do so for only those items that 

comprise the largest dollar value of the project. Cost-based estimating can be used to check major 

items of work that pose significant impact on total project cost. In order to successfully implement 

cost-based estimating, the estimators must have expertise in construction methodologies. The 

estimator should have a good working knowledge of construction techniques and construction 

equipment, proposed project work and how it will most likely be accomplished, labor requirements, 

equipment production rates, scheduling, how much to adjust quotes from material suppliers, potential 

locations of material sources. Keeping detailed records of actual equipment and manpower production 

rates on past construction contracts are also helpful for providing data from which to base estimating 

assumptions for contracts being let. 
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Cost - Based Process:  The following steps are a recommended sequence of activities to be used in 

determining the estimated cost of an item of work.  

1. Identify Items for Cost-Based Estimating Approach 

2. Define and List Work Associated with Identified Items.  

3. Review construction schedule information.  

4. Determine material, equipment and labor requirements. 

5. Time (Establish anticipated progress rate).  

6. Compute base cost of labor, materials and equipment.  

7. Add overhead.  

8. Add profit.  

9. Compute unit price. 
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Section 4 -  Cost Estimating  Factors  

4.0  Introduction  

Construction cost estimates are developed for key stages in the project development process. These 

estimates are then used in support of the funding and program decisions. The cost estimate process 

that is used for each project development milestone must conform to the information that is available 

at that time. For example, when only preliminary information is available for a project, then 

conceptual estimation methods must be used to determine planning-level cost projections. Additional 

cost estimates must be performed as the project is better defined and there are fewer unknowns. 

Project construction cost estimation is critical during programming because this is when a baseline 

scope, cost, and schedule are determined. Throughout the remainder of the project development 

process, the cost estimation tools must produce consistent and accurate estimates.  

Development of construction cost estimates for each stage consists of two components: known (or 

base) amounts and unknown (risk and contingency) costs. Understanding the risks associated with the 

project, as well as having a clear definition of contingency is very important. 

4.1  Cost Drivers  

Cost drivers are various items associated with a project that can have an impact, either minimally or 

significantly, in the construction cost estimate development. The Project Manager must accurately 

understand and document the impacts that cost drivers are anticipated to have on the construction cost 

estimate. The following are common cost drivers that must be examined to determine whether they 

impact a project's construction cost estimate.  

Quantity of Materials :  - The quantity of a given material on a project affects the unit cost of 

constructing and/or supplying that item. This is not just a supply and demand issue, but also one of 

production efficiency and economy of scale. 

¶ Large Quantities: Typically, the unit price for larger quantities of a given material will be 

less than smaller quantities. Suppliers offer discounts for larger quantity orders, as 

mobilization, overhead and profit are spread out over a larger quantity, thereby reducing the 

cost on each unit. Larger quantities also give rise to efficiency by gaining experience and 

expertise in completing the work. However, for very large quantities of certain materials may 

actually cause an increase to the unit bid price. For example, a project with numerous or large 

structures may affect the market for a particular type of steel, availability of cement, or even 

tie up a region's labor resources. Also, the phasing of the project may also negate the cost 

efficiency of large quantities when those quantities are split between construction project 

phases.  

¶ Small Quantities: Small quantities of items of work are less cost effective to construct and 

lead to higher unit prices. Not only do suppliers charge more for smaller purchases, in some 

instances, the lot size or the amount that has to be purchased is greater than the needed 

quantity. Small quantities do not generally allow for high production rates or other 

efficiencies, again causing a higher unit cost. Smaller quantity items are also frequently 

subcontracted out, this practice increases a contractor's overhead and they usually apply a 

markup to those items. 
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Classification of Work:  Work that must be performed by hand will be more expensive than 

similar work that can be completed by machine. In addition, separated operations will be more costly 

than contiguous operations. Finally, precise work, such as fine grade, will cost more per unit than 

bulk work, such as large fills. 

Price - Volatile Materials :  Materials are considered price-volatile when: 

¶ Based on monitoring of recent contracts, the price trend is extremely volatile.  

¶ Suppliers provide a price quotation for a limited time frame that is shorter than the duration 

of the contract.  

¶ The price quote may be based on date of delivery or spot market conditions.  

¶ Potential shortages are possible. 

There are times when fuel prices may be considered as volatile. The types of work that are most fuel-

intensive are excavation and embankment, aggregate hauling and paving. The cost of asphalt can also 

be volatile. Also, construction contract terms typically incorporate adjustment factors to account for 

the volatility of fuel and asphalt prices. 

Availability of Materials :  The availability or shortage of materials can have a great effect on the 

cost of a project when developing the construction cost estimate. Material sources should be checked 

for stock inventory, production rates and limits of supply (e.g., manufactured items such as pipe and 

traffic signals should be checked for availability and delivery time). Provisions should be made in the 

construction schedule for sufficient time for the successful bidder to order materials that are known to 

not be readily available such as steel fabrications, pre-stressed concrete I-beams, pre-stressed concrete 

box beams, and steel sheet piling.  

Material shortages can increase costs, cause construction delays and increase overhead by lengthening 

the contract time. Surpluses in materials can drive costs down due to competition between suppliers. 

Location :  The location of a project can also affect the unit bid prices. A project's location, whether 

in an urban, suburban, or rural setting should be considered in establishing the construction cost 

estimate. Depending on the specifications associated with the project, some of the cost considerations 

relating to a project's location may be accounted for in the mobilization bid item. 

¶ Rural  Projects located in rural settings have factors that affect the unit bid prices contrary to 

projects located in urban settings. Construction operations may have less restricted work 

areas, less traffic to contend with, and additional hours to complete the work; all factors that 

increase productivity. On the other hand, materials, equipment and personnel may all have to 

be brought to the project site from out of the area, which may increase those costs related to 

transportation, support, wages, and per diem.  Remote locations usually result in higher 

prices. When developing the construction cost estimate, consider sources of material, 

mobilization costs to the project site, and availability of local labor.  

¶ Urban In congested urban areas, the storage space for contractor's equipment and stored 

materials must be considered, along with borrow and waste areas if required and haul 

distances when developing the construction cost estimate. Work that is to be completed while 

public traffic is maintained will require adjusted rates of progress.  
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A project in an urban setting generally has to contend with construction operations occurring 

in more confined work spaces, greater volumes of traffic, limited hours of operations, and 

night time work that can affect production rates and impact the construction cost estimate. 

Some of these factors may be offset by availability of local contractors, materials, equipment 

and personnel. 

Time of the Year :  The estimate should reflect prices that are realistic for the areas, times and 

characteristics of the work to be done to account for a seasonal adjustment. The month of the year that 

work will proceed has a definite effect on the construction cost estimate for the project. It is best to 

start projects in early spring and/or can be finished before cold weather sets in. If the project cannot 

be completed before cold weather, rates of progress must be adjusted downward and the construction 

cost estimate revised upward. In addition, added costs, such as winter overhead, heating of materials 

and winter damage, must be considered when developing the construction cost estimate. For certain 

operations, temperature extremes will cause delays and raise costs, therefore, the construction cost 

estimate must be examined to determine if certain operations will be impacted by temperatures and 

the cost estimate adjusted appropriately. 

Project Type:  In the context of cost estimating, project type will influence the associated cost 

drivers. While new highway construction projects may have additional costs associated with right-of-

way acquisition, it may provide more efficient construction access and allow the contractor to use 

larger equipment. In contrast, reconstruction projects on existing alignment pose construction access 

restriction and other costs associated with construction phasing and maintaining traffic. 

Maintenance and Protection of Traffic :  Construction in high-volume traffic areas will add 

substantially to project duration and construction cost estimate. Similar projects with low-volume 

traffic areas will have generally shorter contract times. During construction, Maintenance and 

Protection of Traffic (MPT) should be designed and implemented to minimize the inconvenience 

placed on motorists driving in high or low-volume traffic areas.  

When new roadways are constructed, contractors may build with little interference from existing 

traffic areas. This situation permits the contractor to generally maximize production rates and 

minimize expenditures. MPT costs become pertinent when the roadway project requires traffic to be 

shifted or detoured around the construction site. 

Cost-effective MPT must allow the contractor procedures that maximize production rates and work 

zone safety, while minimizing contract time and impacts on the motoring public. When preparing 

effective MPT for a project, costs associated with the following items must be considered:  

¶ Half-Width vs. Open Area Construction  

¶ Night vs. Day Construction  

¶ Lane Closures  

¶ Detours  

¶ Mobilization, Demobilization and Remobilization 

4.2 Lump Sum Items  

The most difficult items to estimate on a project are the lump sum pay items. A lump sum item can be 

defined as an item that does not have a detailed quantity specified and 100% payout of the item is 
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virtually guaranteed. Fortunately lump sum items are usually structured so they cannot be overrun. 

Unfortunately it can be difficult to estimate what cost should go into a lump sum item and what cost a 

bidder has put into a lump sum item.  

From an estimating standpoint, lump sum bid items should not be used. If the work to be performed 

can easily be quantified, then a payment method that includes a quantity should be used. However, 

lump sum bid items are often used when an item of work can be defined by a transportation agency in 

general terms, (i.e., the finished product can be easily defined but not all the components or details 

can be easily determined). This fact can make estimating lump sum items difficult for the estimator. 

The more information and breakdown of a lump sum item that an estimator has to work with, the 

greater the likelihood that an accurate lump sum estimate can be developed. In any case, an estimator 

should try and define a lump sum in terms of its simplest, most basic components and should consider 

other factors that may not be easily estimated. By breaking out a lump sum item into smaller items of 

work that an estimator may have historical data on, and then applying reasonable estimated prices to 

those sub units, the estimator can more accurately establish a price for the overall lump sum item.  

Since breaking out a lump sum item into smaller components is difficult and time consuming, many 

transportation agencies apply percentages or ranges to some lump sum items based upon historical 

data for similar project conditions. When determining estimates in these instances, the more 

consideration that can be given to an item's many components, the greater confidence in determining 

a reasonable estimated price could be realized.  

Cost-based estimating can be very beneficial for lump sum items such as MPT, Bridge Demolition 

and Removal, Mobilization, and Clearing and Grubbing. To formulate a reasonable cost, the lump 

sum item has to be broken down into what work is included in that item so a cost can be associated. 

Lump sum traffic control, for example, can be broken down into how many laborers, equipment and 

materials will be needed for how long and a cost for the elements considered. 

  



 

22 

 

Section 5 -  Estimate Review  

5.0  Introduction  

All project estimates should be reviewed for the validity of their basis; however, the formality and 

depth of the review will vary depending on the type of project and its complexity. Reviews of 

construction cost estimates will determine that estimation criteria and requirements have been met 

and that a well-documented estimate has been developed. In addition, an estimate review can 

establish that the construction cost estimate accurately reflects the project's scope, items are not 

missing, that historical data reasonably reflects project scope and site conditions, and that cost driver 

assumptions are appropriate for the project.  

All reviews must closely examine the assumptions that form the basis of the estimate, internal logic, 

completeness of scope, and estimation methodology. Performing estimate reviews as part of project 

milestone reviews is an effective method for validating the construction cost estimate and associated 

assumptions. In addition, it establishes the accuracy and completeness of the estimate. As part of the 

project milestone reviews, the cost drivers, contingencies, and cost escalation factors must be 

examined based on guidance given in Chapter 4, Cost Estimating Factors. 

5.1  Estimate  Review  

A. Estimate Milestones:  Estimate reviews must be conducted at strategic times during estimate 

preparation to improve accuracy and completeness. Estimate/document reviews should be conducted 

at each design development phase. These earlier reviews can provide real benefit because they often 

discern cost drivers that can be addressed by design changes and, in so doing, reduce project cost. A 

cost estimate should be provided along with the intermediate design phase documents. All projects 

receive an originator review; however, larger projects usually warrant additional reviews. The first 

review of the estimate should be conducted by the team that prepared the estimate. This is essentially 

a screening review that ensures that the math is correct, the estimate is documented, and estimating 

guidelines were followed.  

Construction cost estimate reviews should be conducted at each project milestone during the project 

development process. The depth of the estimate review at each milestone in project development will 

vary depending on the type of project and project complexity.  

B. Design Document Quality:  The plans presentation and quality of the bid documents has a 

direct impact on the cost estimate. Therefore estimate review should consider project constructability 

from a contractor's perspective of risk.  

The Project Manager should resolve issues if any review comments indicate a conflict between the 

design documents and the project's scope and/or standards of practice or conflicts within the 

documents.  

The Project Manager should provide a written response to all project estimate/document review 

comments. Responses to all project estimate/document review comments must be submitted prior to 

production of the bid documents so as to allow sufficient time for the estimators to properly prepare 

the PS&E.  
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Each contract requirement should be stated only one time and in the most logical location in the 

contract documents. Information in one document should not be repeated in any of the other 

documents. Each document has a specific purpose and should be used precisely for that purpose. This 

simplifies the retrieval of information and substantially reduces the possibility of conflicts and 

discrepancies. Everyone involved with a project benefits from this standardized approach to the 

placement of information within the construction documents. 

During the estimate review, there should also be a check on the quality of any documents used to 

prepare the estimate, even if the documents are considered preliminary. This is perhaps more 

important as preliminary design progresses and the plans and specifications are approved. A very 

effective management approach for establishing the reliability of a cost estimate is to subject the 

estimate to review and verification.  

C. Team Approach:  A team approach may also provide a more unbiased review. An independent 

review by an individual Subject Matter Experts (SMEs) is often appropriate for specialized 

construction methods. 

5.2  Estimate Review Process  

The following are steps to be followed in performing the review of a construction cost estimate:  

A. Determine Level of Review:  The level of estimate review is generally related to project size 

and complexity and the resources available to perform these reviews. In this step, the Project Manager 

must determine who should review the construction cost estimate and at what level these reviews 

should occur. 

B. Rev iew of Estimate and Assumptions:  The first component of the review will focus on 

understanding how the construction cost estimate was developed. General assumptions should be 

reviewed. This information sets the context in which the estimated costs were prepared.  

¶ Verify Completeness and Use of Estimating Information and Data. The estimate scope should 

be verified so that every item of work to complete the project is captured in the estimate. This 

step focuses on ensuring that the estimate reflects the scope of the project as described when 

the construction cost estimate was prepared. 

¶ Further, the review should assess whether quantities, unit prices, and percentages reflect the 

scope of work, project site conditions, and market conditions. Quantities, calculations and 

applied unit costs and percentages should be evaluated focusing on the major contributors to 

the project cost. As part of the project milestone review, the cost drivers, contingencies, cost 

escalation factors and inflation factors must be reviewed. 

¶ Reconcile the Current Estimate. Differences between a project's current construction cost 

estimate and previous construction cost estimates should be explained. This is particularly 

critical when cost increases have occurred.  

C. R eview of Estimate Documentation:  Traceability between the funding construction cost 

estimate and the current construction cost estimate is critical for explaining why there are changes in 

project construction costs. This traceability with the funding cost estimate is imperative if changes 

from the funded estimate require that the programmed cost be adjusted to reflect current estimated 

construction cost of the project.  
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This step focuses on compiling all estimate documents and organizing them into a single package to 

include cost summaries, detailed estimates, estimate basis and assumptions, and quantity calculations 

of the project. This step also contains a review that the estimating process is followed and the 

estimate methodology follows department guidelines. 
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Section 6 -  Bid  Analysis  

6.1  Overview  

A proper bid analysis helps to ensure that funds are being used in the most effective manner. 

FHWAôs review of the bids should parallel the NJDOT review.  Together both agencies should be 

assured that good competition and the lowest possible price were received.  The FHWA concurrence 

in award is a critical step in the obligation and expenditure of Federal and State funds.  Guidance 

found in United States Code Title 23 CFR 635.114 requires FHWA highway construction Contracts be 

awarded only on the basis of the lowest responsible bid submitted by a bidder meeting the criteria of 

responsibility.  For a State delegated federally funded project, the NJDOT acts for FHWA in the bid 

analysis and award processes but must document their decisions as required by 23 CFR 635.114 in 

the project files. 

A bid analysis, pursuant to 23 CFR 635.114(c), is an examination of the unit bid prices for reasonable 

conformance with the engineerôs estimated prices.  The analysis is part of the overall bid review 

conducted by the NJDOT that also incorporates checks for irregularities in regard to the Departmentôs 

request for proposals and statutory legal requirements such as signatures of corporate officers, 

bonding, and Equal Employment Opportunity Certification Statements. 

The NJDOT employs a low-bid letting procedure because it does do not know the exact cost (the cost 

experienced by a Contractor) to complete the project.  It is also true that even the Contractor does not 

know the cost of a project until all work is completed; that is why bids are based on estimates and bid 

differences vary largely because of operational differences between Contractors.  Because of the 

limitations in predicting project cost, NJDOT must have bid review procedures to ensure that bids 

submitted by Contractors are reasonably priced.  These reviews provide the information and 

justification necessary for making Contract award/rejection decisions. 

Review procedures evaluate the competitiveness of the bid prices offered by bidders.  The procedures 

specifically check for mathematical unbalancing, material unbalancing, and comparative cost.  

Additionally, Procurement procedures test for patterns of bidding and pricing conduct that seem at 

odds with competitive behavior such as price fixing, bid rigging, and other forms of collusion 

including market divisions or allocation schemes. 

To verify the competitiveness of a bid and to ensure there has been no exploitation of bid item 

quantity differences, bid review processes can rely on historical bid databases; unit bid prices from 

the current letting; project Contract documents; current market conditions; well-documented 

Engineerôs Estimates, and available Contractor pool data.  For consistency and security reasons, the 

bid review must be performed within the NJDOT.  The NJDOT staff responsible for reviewing or 

approving the Engineerôs Estimate normally performs the analysis and provides a recommendation 

based on findings.   

When reviewing bids, the NJDOT evaluates competition and possible issues of constructability, 

scheduling, document quality, design omissions, and risk transference.  Although these issues were 

most likely addressed during the Final Design Submission, the bidder may have concerns that were 

overlooked.  Another concern is the possibility of unit price unbalancing.  Very high and very low bid 

item prices may point to the possibility of unbalancing within a bid.  Using AASHTOWare computer 

http://www.fhwa.dot.gov/programadmin/contracts/ta508046.cfm
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software, statistical analyses comparing bid items against data in the departmentôs historical bid price 

database can be done.  When variations or indications of possible unbalancing of unit prices are 

found, an evaluation of the bid is required.  It is during this evaluation that a recommendation by the 

review team is made to award/reject the Low Bidder or re-advertise the project.  The final decision is 

made by NJDOT Project Management and the FHWA. 

 

6.2  Bid Review Process  

Bid review is the process performed by the NJDOT to justify the award or rejection of the bids and is 

an examination of the unit bid prices for reasonable price conformance.  The purpose of this review is 

to compare unit bid prices for consistency with price history and current market conditions, and 

whether adequate competition was obtained.  The justification is also used when additional funding is 

needed for a project and is reviewed by Project Management and the FHWA for concurrence to 

award approval.  It is imperative to submit complete and detailed information in the justification for 

the project.  

The initial part of the bid review involves a bid opening and legal review by the NJDOT Bureau of 

Construction Services Procurement.  The bid and bidders are subject to examination.  Amounts and 

rankings may change in accordance with NJDOT Standard Specifications ï Section 102 ñBidding 

Requirements and Conditionsò and Section 103 ñAward and Execution of Contractò.  On the day the 

project is bid, electronically via Internet on Bid Express, the Bureau of Construction Services 

Procurement opens, announces and tabulates all bids received. 

http://www.state.nj.us/transportation/eng/specs/2007/Division.shtml
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The percentages of each bid above or below the Engineerôs Estimate will also be indicated.  This 

information is then distributed by the AASHTOWare unit personnel to senior NJDOT Management, 

Project Management and Construction Management. 

 

The Procurement Bureau, in conjunction with the State Attorney Generalôs office, reviews the bids 

for conformity and determines which bids are legal, irregular or disqualified.  These findings are sent 

by email to all interested parties involved with the project.  See below: 
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Upon receiving the email, the NJDOT staff responsible for approving the Engineerôs Estimate 

perform the initial analysis and forwards an award/reject recommendation to Project Management 

based on findings.  The evaluation shall include a quality review of the bid documents and a 

comparison of additional costs above fair market against the essential need for the project.   If the 

economic recommendation is to award, then the authorization signatures of concurrence by Project 

Management are done electronically via email.  If the recommendation is to reject, then further 

review and input is needed from Project Management and possibly the design team.  In either case, 

Project Management evaluates the review process information.  The awarding authority will make the 

final award decision.  

Decisions to award projects that are above the Engineerôs Estimate require substantial justification, 

including demonstration of an essential need for the work where re-advertising would not be in the 

public interest.  The FHWA publication Federal Guidelines on Preparing Engineer's Estimate, Bid 

Reviews and Evaluation (January 20, 2004) has classified the following as possibly being essential 

work: 

¶ Safety projects to correct an extremely hazardous condition where the traveling public is in 

danger.  

¶ Emergency repairs or replacement of damaged facilities.  

¶ Projects to close substantial gaps in otherwise completed highway facilities to allow opening 

to traffic.  

¶ Projects that are critical to staged or phased construction where a delay would mean a 

substantial impact on the completion date of the project.  

Anticipation of higher bids is not necessarily considered a justification for award. 

https://www.fhwa.dot.gov/programadmin/contracts/ta508046.cfm
https://www.fhwa.dot.gov/programadmin/contracts/ta508046.cfm
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6.3  Competition Adequacy  

Competition shall be considered excellent when there are six or more bids within 20% of the low bid, 

including the low bid.  Another interpretation, the low bid and five or more bids above it that fall 

within 20% of the low bid ï a total of six bids that are within a particular range.  Fewer competitive 

bids shall require evaluation to determine whether competition was adequate, and whether additional 

competition or better prices could be obtained.  As a guideline to this determination, the FHWA 

publication Federal Guidelines on Preparing Engineer's Estimate, Bid Reviews and Evaluation 

(January 20, 2004) offers the following criteria for determining whether adequate competition was 

obtained: 

Number of Competit ive Bids*  

(*Range = Low Bid + 20%)  

Competition May Be Considered 

Adequate When Low Bid Does Not 

Exceed**  

5 120% of Engineer's Estimate 

4 115% of Engineer's Estimate 

3 110% of Engineer's Estimate 

2 105% of Engineer's Estimate 

1 The Engineer's Estimate 

** Exceptional types of projects should be identified where competition has been historically poor 

and when the prospects of increased competition are not apparent.  Such projects should be reviewed 

independently of this or any alternative guideline. 

On occasion, this adequacy guidance seems to be misinterpreted by reviewers, whom assume for 

example, that they need four bidders within 15% of the Engineerôs Estimate for a bid to be 

competitive.  This is not the case.  It is easier if you look at the guidance as two separate conditions 

that have to be satisfied.  First on the right column and then on the left.   

Example:   

Engineerôs Estimate has a price of $1,000,000.  The Low Bidder has a bid price of $1,140,000.  The 

2nd Bidder has a bid price of $1,180,000.  The 3rd Low bidder has a bid price of $1,300,000.  The 

4th Low Bidder has a bid price of $1,350,000.  The 5th Low Bidder has a bid price of $1,360,000.  

The first step is to check what the percentage difference is between the Engineerôs Estimate and the 

Low Bidder. The difference between the two is 14%. Find this condition on the right side of the table 

and move across to the left side.  For competition to be adequate we need four or more bids that fall 

within 20% of the low bid, including the Low Bidder. The Low Bid was $1,140,000. Establishing the 

range would multiply it by 20% or $1,368,000. Looking at the other bidders they all fall within the 

range of Low Bidder plus 20%.  The aim here is to compare bidders to each other. 

The NJDOT considers a sole bidder, whose bid does not exceed the Engineerôs Estimate, to be 

competitive. Although a more comprehensive review is required to check for unbalancing.  The 

Procurement Bureau has a guidance stating that if a sole bidder submits a bid, other plan holders be 

contacted to ascertain why bids were not submitted.  Contacts made with the non-bidding plan 

http://www.state.nj.us/transportation/business/trnsport/
http://www.state.nj.us/transportation/business/trnsport/


 

31 

 

holders may reveal Contractor concerns regarding market saturation, bid document quality, and 

available bid pool size together with reasons why Contractors chose not to bid on the project. 

The initial review of bids involves a comparison of bid totals using AASHTOWare Precon software.  

The distribution of bid totals compare bids to each other and to the Engineerôs Estimate.  This 

distribution can provide insight on competition, project risk, and quality of the project documents.  

Very large deviations among bidders or with the Engineerôs Estimate can indicate an issue with either 

competition or risk transference to the Contractor. 

Competition is reviewed from two perspectivesðthe current market and the potential bid market.  

The current market is the group of prime Contractors that obtained plans for a specific project.  

NJDOT project plan sheets can only be obtained by subscribing to the Bid Express digital plan room.  

In this case, competition is determined by the comparison of actual bids received from prime 

Contractors on the plan holderôs list.  It is possible that Contractors with little backlog will accept 

work at lower margins in hopes of covering overhead.  Conversely, Contractors with a strong backlog 

frequently demand pricing premiums.  Most general Contractors consider a backlog of 6 to 12 months 

desirable, as long as adequate margins cover overhead and profit.  

The potential bid market includes the list of bidders that normally bid work by market sector and 

work region.  Contacting prime Contractors who did not choose to obtain plans can help in revealing 

market conditions and workload saturations that might not be recognized in the evaluation process.  A 

post-bid review of the documents with non-bidding plan holders can serve to reveal issues of 

constructability, scheduling, document quality, design omissions, and risk transference.  Review of 

projects with full competition may also be needed for specialty Contract work.  In these cases, 

contacting the high bidder may reveal problems with material costs or specialized equipment and 

construction techniques that may not have been considered in the development of the Engineerôs 

Estimate. 

If the NJDOT decides to re-advertise a project, a forecast of the potential re-bid pool size may be 

required.  In some cases, the re-bid pool might actually be smaller in size.  This occurs when a 

number of higher bidders realize they cannot compete with others and simply choose not to spend the 

time and money to re-bid a project.  In some cases, the timing for a bid is poor, project design is 

defective, and the documents shift too much risk onto the Contractor.  In many cases, a significant 

price change might only be obtained from a lengthy delay to the re-bid date and substantial change in 

the design or provisions.  

These types of review inquiries can best be conducted by those responsible for the Engineerôs 

Estimate.  The reviewer must keep detailed documentation of all competition issues to support the 

recommended decision to accept or reject a bid but also to support creation of better estimates for 

future projects. 

6.4  Market Review  

A significant difference between the Engineerôs Estimate and bid prices can indicate issues with 

either commodity prices, regional work volume, or expected impact of external factors on delivery of 

materials.  With steel, asphalt, and cement being large project cost drivers, local shortages of these 

items can have a large impact on bid prices.  World economic conditions can impact supplies of oil, 
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diesel, and liquid asphalt and, as a result, drive bid prices.  Regional work volume will impact bid 

prices, driving them either upward when there is excess work or down when there are few projects in 

a market.  Natural disasters have a large influence on regional work volume.  Therefore, if there are 

large discrepancies between a Contractorôs bid item cost and the Engineerôs Estimate item price, the 

reviewer must check the documentation that supports the Engineerôs Estimate to ensure that the 

Department adjusted its item cost based on a realistic evaluation of market conditions. 

6.5  Constructability Review  

Quite often, potential bidders will share their concerns over constructability of the project.  Most 

often, these concerns come from Contractors by means of inquiries on Bid Express during the 

advertisement period.  Information obtained from these sources can serve to focus the constructability 

review.  Schedule restrictions should be evaluated, and it may be determined if bidders incorporated 

liquidated damages within the bid for unacceptably aggressive schedules. 

Overly restrictive traffic control impacts can affect bid costs.  Work areas that are too small or 

unrealistic access to work areas are two constructability factors that can significantly affect bid prices.  

Remote locations will affect transportation and material costs, as well as labor efficiencies.  Small 

projects in remote locations affect a Contractorôs willingness to bid.  Small bid pools with high costs 

can be expected for this type of work. 

Bidders have excellent insight into the constructability of a project.  After the letting, the NJDOT 

review team can contact the two or three lowest bidders and seek their view of the project, including 

concerns that impacted bid prices.  The NJDOT estimators cannot negotiate prices with the bidders 

but simply seek information regarding constructability of the major items of work on the project.  

Input regarding the quality of plans, schedule, and timing of the project may also be requested.  The 

discussion is simply a chance to gather additional information and gain a different perspective. 

6.6  Distribution and Range of Bids  

The analysis of the distribution of all bids and a comparison of variations from the Engineerôs 

Estimate is important.  The distribution of bidders provides a compelling summary of market 

conditions and competition relative to the project.  Averages of the second, third, and fourth bidders 

often provide a strong indication of fair market value when evaluating the Engineerôs Estimate.  

Comparisons of the variations of bidders to each other are equally important. 

Extremely low prices by one bidder while the other bidders average near the Engineerôs Estimate may 

suggest a problem with the quality of the bid documents (quantity or specification error), or simply a 

Contractor seeking to build backlog.  Other considerations may be that the Contractor has other work 

near the project site or may have stockpiles of excess materials from other projects.  

Larger spreads of bid item distributions will normally occur with specialty work (e.g., bridge cables).  

For normal projects, such a paving, the larger spreads indicate issues such as restricted sources of 

material or risk transference due to permits or site access issues.  In this case, the Engineerôs Estimate 

may fall within the distribution of the bids.  A careful examination of the individual line items may 

reveal specific issues. 
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A ñlowò Bidder Proposal (typically more than 15 percent below the Engineerôs Estimate) with all bids 

normally distributed could indicate a flaw in the project documents (such as insufficient or missing 

items).  The final project costs will probably include change orders that raise total cost significantly.  

Unbalanced bid prices will help in identifying the line items where quantities require verification. 

A ñhighò Bidder Proposal (typically more than 10 percent above the Engineerôs Estimate) with all 

bids spread approximately as a normal distribution can indicate a shift in market prices.  In this case, 

the historical database structured on past bid item prices must be carefully reviewed.  Another 

possible issue is a Contracting community working at capacity, which can be checked by contacting 

the Division of Procurement of NJDOTôs Construction Services.  

A ñvery highò Bidder Proposal (typically more than 25 percent above the Engineerôs Estimate) with 

all bids normally distributed may indicate a major flaw in the project documents or factors that were 

not accounted for in the Engineerôs Estimate such as an unrealistic construction schedule or permit 

requirements that add undefined risk and cost to the Contractor. 

6.7  High/Low Item Review for Quantity Verification  

The selection of bid items for qualitative review is based on identification of line-item costs that are at 

least higher by 50% or lower by 50% than the Engineerôs Estimate AND significant to the Contract.  

Bid item filtering that can easily be performed by computer provides additional insight into 

unbalanced bid items.  The NJDOT uses AASHTOWare Web Precon software to generate a Bid Tab 

Analysis Report.  A step-by-step guide is available.  This report displays bid tabulations for the three 

lowest bidders and includes the Engineerôs Estimate for comparison.   

 

http://www.state.nj.us/transportation/business/aashtoware/pdf/AASHTOWareprojectforConstructionManagement.pdf
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Moreover, the second section of the report lists unit bid price percentage overruns and underruns.  

This section, named Low Bid Item analysis, compares the lowest bidder to the Engineerôs Estimate. 

 

Using this Bid Tab Analysis Report, a determination can be made as to which ñHIGHò or ñLOWò 

items are ñsignificant/majorò and need to be reviewed by the Designer for quantity verification.  The 

guidance is as follows: 

An individual bid item will be considered ñsignificant/majorò to the Contract if the total 

extended cost of the bid item makes up a percentage (%) greater than: 

¶ 4% for  Contracts below $5,000,000. 

¶ 3% for Contracts that range from $5,000,001 to $20,000,000. 

¶ 2.5% for Contracts that range from $20,000,001 to $50,000,000. 

¶ 2% for Contracts above $50,000,000. 

Example:  

The bid item in question has a unit price of $40/CY and the Engineerôs Estimate has a unit price of 

$25/CY. The total cost for that item is $800,000 and for the Engineerôs Estimate $500,000. The Low 

Bidder submitted a total bid price of $6,000,000 for the project. $800,000 divided by $6,000,000 and 

expressed as a percent would be 13.3%. That is higher than the 3% minimum.  The item would be 

considered ñsignificantò or ñmajorò. 

An individual bid item will be considerably higher/lower if the difference between the Low 

Bidderôs unit price and the estimate, expressed as a percent of the estimate, is greater than 50% 

or lower than 50%. 

Example:  



 

35 

 

The Low Bidder submitted a unit price of $19/LF and the Engineerôs Estimate has a unit price of 

$10/LF. The difference of $9 would be the positive cost overrun and the percentage would be +90%. 

This would be a high item because it is greater than +50%. 

Any items that are both significant/major to the Contract AND higher than 50% or lower than 

50% need to have the quantities verified by the project Designer. 

 

Quantity verification, triggered by apparent unit price unbalancing, involves contacting the project 

Designer to review quantities and provide written verification.  The 2012 NJDOT guidance from the 

Director of Construction Services & Materials,  states ñéin conjunction with ñFHWA Guidelines on 

Preparing Engineerôs Estimate, Bid Reviews and Evaluationò, requires that any unit price items that 

are bid ñhighò or ñlowò by the apparent Low Bidder be checked for overruns/underruns and 

possible quantity errors. The main concern of our agency is to assure itself that the bids have not 

been materially unbalanced in order to take advantage of errors in the plans or specifications. If 

these quantities increase during the life cycle of the project they may significantly impact the overall 

cost. The NJDOT examines significant items that are mathematically unbalanced (as identified by a 

certain percentage over or under the engineer's estimated unit price for that item). If it appears that a 

quantity error may have caused a Contractor to unbalance, the State will examine all significant bid 

items for quantity errorsò.  

Further, ñEstimators will request that the Project Managers direct Designers to re-check their 

quantity calculations for all ñhighò or ñlowò bid items found to be significant to the Contract.  Lump 

Sum items need not be checked. If significant quantity errors are found, Estimators will examine the 

impact on the bidder ranking if corrected quantities had been used.  A change in the ranking of the 

bidders is an indicator of a materially unbalanced bid.  If there is a substantial increase in project 

cost, Project Managers must be notified.  The estimator will add/document Designerôs findings to the 

Bid Analysis report and make a recommendation to the FHWA (if applicable) and Procurement.  An 

email from Designer to Estimator and Project Manager will suffice as documentation for quantity 

checksò. 

 

 


















