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DIRECT TESTIMONY

OF

DANIEL F. MEYER

Case No. ER-2010-__

Please state your name and address.

My name is Daniel F. Meyer. My address is 30 Sequoia, Lake Forest, Jllinois.

And by whom are you employed?

I am employed by Meyer Construction Consulting, Inc. My services have been retained

by Schiff Hardin LLP ("Schiff'), who provides legal, project management and oversight

scrvices to Kansas City Power & Light Company ("KCP&L").

How long have you worked with Schiff?

Since the early 1990s.

What type of work have you done with Schiff since the early 1990s?

Primarily cost analysis work, and project oversight. I have also provided some

scheduling work and litigation support. All of my work with Schiff has been in the

construction industry, primarily in the power industry.

Can you briefly describe your background in tbe construction industry?

I started working in the industry at the age of 15 as a laborer and a timekeeper. I received

a Bachelor of Science in Civil Engineering from Ohio University in 1968. Immediately

after college, I started to work for Morrison-Knudsen Company, where I was employed

from 1968 through 1983. In 1979, while at Morrison-Knudsen, I attended the Program

for Management Development at the Harvard Business School. At Morrison-Knudsen I

held various positions, including working as a shift engineer up through and including
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Vice President of Operations for the Heavy Construction Group. From 1983 to 1985, I

was employed by Perini Corporation and served as Vice President of Operations.

Between 1985 and 1990, I worked for Paschen Contractors as General Vice President.

Beginning in 1990 through the present, I have had my own consulting business, Meyer

Construction Consulting, Inc. Since 1990, I have sat on approximately 75 dispute review

boards, where my role is to evaluate contractor claims and to allocate costs between

adverse parties primarily on large, complex construction projects. I also provide cost and

schedule consulting in the construction and power industries as well as due diligence with

respect to mergers and acquisitions in the construction industry. I am also currently on

the board of directors of a national real estate developer.

Have you previously testified in a proceeding at the Missouri Public Service

Commission or before any other utility regulatory agency?

Yes. I have previously filed testimony in KCP&L's last rate case, Case No. ER-2009

0089 ("0089 Docket"). I have also filed testimony before the Kansas Corporation

Commission in Docket Nos. 09-KCPE-246-RTS and 10-KCPE-415-RTS.

What is the purpose of your testimony?

The purpose of my testimony is to provide commentary on industry best practices

applicable to: (I) the development of KCP&L's Control Budget related to the

construction of Unit 2 at the lalan Generating Station ("Iatan Unit 2" or the "Project");

(2) the process used for establishing and characterizing the rcsult of the development of

the Control Budget Estimate ("CBE") for latan Unit 2 in December 2006 and the

subsequent cost reforecasts associated with the CBE by KCP&L during the Project; (3)

KCP&L's external reporting and project controls systems and their effect on Project
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costs; and (4) the Balance of Plant contracting methodology employed on the Iatan

Project. I also discuss Kiewit's original estimate for the Balance ofPlant work.

APPLICABLE INDUSTRY BEST PRACTICES

Are there standards in the construction industry regarding accepted classifications

for various types of cost estimates for construction projects?

There are several ways to classify an estimate. The actual terms themselves can vary

from project to project, but there is an accepted progression of the level of accuracy of a

cost estimate as a project's scope becomes better defined. The Association for the

Advancement of Cost Engineers, also known as AACE International ("AACE"), which is

an organization that acts as a clearinghouse for information related to cost issues in the

construction industry, has developed a classification system that is widely referenced.

This classification system is described in AACE International Recommended Practice

No. IOS-90, Cost Engineering Terminology (April 13, 2004) ("AACE Cost

Terminology," Schedule DFM2010-1); AACE International Recommended Practice No.

17R-97, Cost Estimate Classification System by Peter Christensen and Larry R. Dysert et

al (August 12, 1997) ("AACE Classification System," Schedule DFM2010-2), and

AACE International Recommended Practice No. 18R-97, Cost Estimate Classification

System - As Applied in Engineering, Procurement, and Construction for the Process

Industries by Peter Christensen and Larry R. Dysert et al. (February 2, 2005) d ("AACE

EPC Cost Classification," Schedule DFM2010-3).

AACE's Classification System is based upon the level of project definition. As

defined by the AACE, "The level of project definition defines maturity, or the extent and

types of input information available to the estimating process. Such inputs include
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project scope definition, requirements documents, specifications, project plans, drawings,

calculations, lessons learned from past projects, reconnaissance data, and other

information that must be developed to (fully) define the project." (AACE Classification

System, Schedule DFM2010-2 at p. 3 and AACE Cost Terminology, Schedule

DFM2010-1 at p. 17). AACE's Classification System comprises five different "classes"

of estimates (Class I through Class 5). (AACE Cost Terminology, Schedule DFM2010-1

at pp. 16-18 and generally AACE Classification System, Schedule DFM2010-2). A

Class I estimate is based upon a fully-developed project definition, while at the other end

of the spectrum, a Class 5 estimate is often developed quickly and based on very

preliminary and limited information. As a result, an estimate that fits the definition of a

Class 5 estimate is not generally regarded within the industry as being very accurate.

Although AACE's Classification System defined above describes the

development cycle of a cost estimate for a project from a conceptual stage to a very

detailed stage, it is commonplace and acceptable for an estimate to mature based on

available information and other project particulars. For an owner, the two most important

milestones to consider in the development cycle of a project occur at the conceptual

phase and then at the budgetary phase. A cost estimate during the conceptual phase

allows corporate management to evaluate the overall feasibility of the project and to

begin to evaluate how to strategically allocate resources. Under the AACE's

Classification System, this estimate could typically either be a Class 5 or a Class 4

estimate. Conceptual phase estimates are not expected to be highly accurate; rather, they

are regarded as merely providing a cost order of magnitude for a project.

The second important milestone to occur in the estimating process is the
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achievement of a sufficient level of accuracy to set the budget for the project. This can

occur when the available information for the project allows the estimate to meet the

definition of Class 3. A Class 3 estimate is typically used to monitor variations to the

budget until it is replaced by more detailed estimates, although it is not uncommon for an

owner to stop an estimate's developmental progression at a Class 3 estimate level. My

interpretation of the accuracy band described in AACE's Classification System around a

Class 3 estimate is -15% to +30%.

Did KCP&L follow the AACE Classification System's estimate progression in

developing the Iatan Unit 2 Project's estimate?

Yes. KCP&L did not formally identify each stage of the estimating process as a certain

"class" of estimate based on AACE's definitions, but once the Stipulation was in place

for the project to proceed, KCP&L nevertheless followed the typical and expected

progression of cost estimate development for the Iatan Unit 2 Project as AACE describes

it and as is generally applied throughout the industry.

Are there any other industry standards that you believe KCP&L followed with

respect to controlling and monitoring costs during the course of the Project?

Yes. KCP&L followed good and accepted industry practice by monitoring costs during

the course of the Project and reforecasting the CBE at appropriate points.

What authority supports the practice of reforecasting a project's estimate?

In supporting this opinion, I offer an article by John Rowe entitled "Construction Cost

Contingency Tracking System." In this article, Mr. Rowe touches on the general subject

matter of cost reforecasting and contingency drawdown. (Schedule DFM2010-4)

Additionally, based upon my experience, it is a widespread industry practice to
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periodically reforecast project cost, and those who do so are generally regarded as

prudent. From a cost management perspective, it is good practice to examine and update

estimates and reforecast costs. In its simplest sense, a cost reforecast is an exercise that

parties in the industry go through at logical points in a project to revisit the budget and

the efficacy of the budget amounts.

How does an owner benefit from reforecasting a project's budget?

Owners benefit from being able to accurately evaluate whether a project's original

assumptions have held true, and whether the assumptions in the original cost estimates

continue to hold true. Determining the above can identitY whether the project is properly

funded, how the project is being managed, whether the contractors are performing, and

whether there are any issues that affect cost that require some added focus.

DEVELOPMENT OF THE IATAN UNIT 2 CONTROL BUDGET

What was Schiff's role with respect to the development of the CBE?

KCP&L's senior management requested that Schiff provide oversight of the process used

to create the CBE and provide our independent view of the quality of the CBE. From the

first week in January 2006 through late-April 2006, I, along with others from Schiff, met

with Burns & McDonnell's chief estimator and others who were participating in the

design at various intervals to review certain aspects of the cost estimate. Schiff Was

attempting to vet the underlying assumptions and basis for Burns & McDonnell's cost

estimate. The purpose of this process was for Burns & McDonnell to present to

KCP&L's senior management an estimate that could be used for budgetary purposes.
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What was the status of the latan Project's estimate at the start of this vetting

process?

Burns & McDonnell was working to develop what was referred to as an "indicative

estimate" for the Iatan Project. At that time, the basis for Burns & McDonnell's

indicative estimate was the high-level estimate it prepared as a part of the Project

Definition Report ("PDRU
) in August of 2004. Company witness Brent Davis testifies

regarding the nature of the estimate in the PDR. It was evident that the PDR was out of

date, meaning that the scope identified in the general outline of the proposed plant had

changed since the creation of the PDR. We needed to understand Bums & MCDonnell's

cost estimating group's assumptions that were embedded in the PDR to so as to relate

them to certain changes in the Project scope definition that had arisen during the

intervening time.

What is an "indicative estimate"?

An "indicative estimate," as this term was used by KCP&L, was intended to be a very

rough cost projection used for budget and planning purposes when a project is in the

early stages of concept development. In essence, it is an order-of-magnitude estimate

that has accuracy in the range of -30% to +50%. Within the industry, developing all

indicative estimate is a common and necessary first step in the development of a reliable

control estimate.

How would AACE classify SlIch an indicative estimate?

This indicative estimate was a Class 4 estimate under AACE's Classification System. As

stated by the AACE, "Class 4 estimates are generally prepared based on limited

information and subsequently have fairly wide accuracy ranges." (AACE Cost

7
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Terminology, Schedule DFM2010-1 at p. 17 and AACE EPC Cost Classification,

Schedule DFM2010-3 at p. 4). Acceptable uses for a Class 4 estimate include

determining the feasibility of the project, aiding in an evaluation of the project's concept,

strategic planning, and in obtaining preliminary budget approval.

Is an indicative estimate an appropriate level of cost estimate for the Iatan Project

as of the first half of 2006?

Yes. At that time, the latan Project was continuing to evolve. Engineering was in its

beginning stages, so it was expected that the Project's estimate would have a wide band

of accuracy. As I previously stated, I believe the accuracy level of an indicative estimate

is somewhere between -30% to +50%.

When did Burns & McDonnell present the indicative estimate for Iatan Unit 2 to

KCP&L?

The indicative estimate was presented to KCP&L's senior management in phases. On

February 15, 2006, Bums & McDonnell made a presentation regarding its progress in

developing the estimate for Iatan Unit 2. In this presentation, Bums & McDonnell

identified at a high level the changes that it had made to the estimate since the completion

of the PDR estimate in September 2004. These changes included: increase of the Iatan

Unit 2's size from 800 MW to 850 MW; change in the Project's Provisional Acceptance

Date by one year; inflation and escalation; and an increase in steam temperature from

1050°F to 1080°F. ••
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•• under AACE's

•• and in February 2006, the estimate

_ ..
How would you characterize the accuracy of the February 2006 estimate?

It was, at best, an indicative estimate with an accuracy level of between -30% to +50%,

which means this estimate actually represents a possible range of construction costs for

the Iatan Unit 2 Project between ••

Classification System.

What was the next evolution of the latan cost estimate?

In April 2006, Burns & McDonnell again updated the cost estimate to include, among

Yes. The PDR cost estimate was ••

other things, a report it had received from its labor consultant, Schumacher Consulting

LLC, regarding the current labor market. (Schedule DFM2010-5).

What is Schumacher Consulting, LLC ("Schumacher")?

Schumacher is a consulting finn that specializes in analysis of various aspects of

construction labor. It was hired as a sub-consultant to Burns & McDonnell in early 2006.

•• Therefore, the estimate had increased by *.__••
Did either Burns & McDonnell or KCP&L change the percentage of contingency as

a result ofthese updates?

No.••

Did the cost estimate for Iatan Unit 2 change between the PDR and the Febrnary

2006 presentation?

....e 1

2 Q:

3

4 A:

5

6 Q:

7

8 A:

9

10

11 Q:

12 A:

13

14

15

16 Q:

17 A:

18

19

20 Q:

21 A:

22

• ( HIGHLY CONFIDENTIAL) 9



1 Q:

2 A:

3

4

5

6

7

8

9

10

11

• 12

13

14

15

16

17

18 Q:

19 A:

20

21

22

23

•

What were the issues addressed in Schumacher's 2006 report?

Schumacher raised a number of issues. We found Schumacher's comments to be most

valuable in a section addressing "best practices." In that section, Schumacher discussed

the critical factors impacting labor, including: detailed planning, timely delivery of

materials and equipment, minimization of engineering changes, timely delivery of

engineering drawings, contractor control of site labor, and safety and quality.

Schumacher stated that these "best practices" needed to be adhered to or the latan Project

could develop significant problems with labor.

This report also had a section entitled "man-power" in which Schumacher stated

that the ability to attract skilled labor to the latan Project would be governed by the

number of shifts that were worked because that represents premium money to the trades.

Schumacher recommended working "five-tens," or fifty-hour weeks, for the entire

Project site, which would entail an appreciable amount of cost. Schumacher also

recommended paying various subsidies in order to attract labor to the latan Project.

Finally, it opined that labor productivity on the latan Project vis-ii-vis other projects

would not be as high and that it could be eight to ten percent below industry averages,

which was already trending downward due to a lack of qualified craft.

Did any of Schumacher's conclusions influence any portion of the CBE in late 2006?

Yes. As an example, Schumacher's 'report influenced the estimating of the potential

impact of labor productivity issues, as well as subsidy cost, daily per diems, and other

craft-related incentives. As I just stated, Schumacher's report identified industry-wide

productivity issues during the four-year span of the Iatan Unit 2 Project. Schumacher

recommended that the Project's estimate include a productivity handicap of 15% to 30%

10
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This actually reduced the estimate by nearlyreflective of ALSTOM's bid.

••_.. In addition, Bums & McDonnell increased the estimates for balance of

plant mechanical construction and structural/civil work by approximately

••_ •• not including the aforementioned labor escalation handicap.

Did the Project's overall estimate increase from January 2006 to April2006?

Yes.••

What was the next step in the progression of the Project's cost estimate?

During the third and fourth quarters of 2006, Bums & McDonnell continued to refine the

Project's estimate. Included in this effort was additional analysis in the form of a

"Probabilistic Cost Estimate," which was a statistical analysis performed by Bums &

McDonnell to identify the probabilities of certain events, KCP&L engaged Bums &

McDonnell to perform this analysis in order to help determine the likely overall Project

cost and to develop contingency for the project. The results of this analysis were added

to the cost estimate in October 2006. Additionally, the project team continued to work

with Bums & McDonnell to vet underlying information that served as the basis of the

for various trades. The CBE included these and other assumptions regarding labor

productivity that were consistent with Schumacher's conclusions, as well as related

concerns associated with the vetting performed by KCP&L and Schiff.

Were other changes made to the estimate between January 2006 and April 2006?

Yes. When ALSTOM received an Interim Notice to Proceed on April 27, 2006, Bums &

McDonnell began carrying in the estimate a price for the boiler and AQCS that was
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estimate.

What happened hetween Octoher 2006 and Decemher 2006 with respect to the

estimate?

The Project Team, Schiff and Burns & McDonnell, continued to vet the estimate.

Additionally, in October, it was determined that the cost estimate for Unit 2 was missing

a significant amount of structural steel quantities for the turbine generator building. In

preparing the Ialan Unit 2 estimate, Burns & McDonnell utilized the Iatan Unit I's as

built quantities for certain commodities and then numerically scaled-up those quantities

on a numerical basis for use on Unit 2. Generally speaking, when Burns & McDonnell

utilized a scale-up of the existing Unit I for Unit 2 on a commodity basis, the measure of

that scale-up was 20% to 25% to accommodate the new unit's larger size. Once it was

identified that elements of the balance of plant estimate were significantly understated,

KCP&L told Burns & McDonnell to re-evaluate the entire Iatan Unit 2 cost estimate

before presentation to the KCP&L Board of Directors for budgetary approval. Burns &

McDonnell subsequently re-estimated all portions of the Project: (I) that had not been

procured; (2) where the scope and cost of any particular work package was influenced by

commodities and/or quantities that could be at variance with the current design concept;

and (3) where there may have been scope variances between the estimate and the current

design.

How did you determine the maturity of the estimate as of December 2006?

Schiff looked at several things in the version of the estimate that existed as of December

2006. We looked at the pedigree and the provenance of the original Burns & McDonnell

estimate and the various derivative estimates that its team had put together up to that

12
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What were the primary categories for the increases in the cost estimate from April

2006 to the CRE in Decemher 2006?

time. By this time, Burns & McDonnell adjusted certain aspects of the estimate's basis

so as to be more reflective of the design work that was underway. We reviewed Burns &

McDonnell's PCE analysis and determined which portions of that analysis were useful

and relevant for modeling the latan Unit 2 Project's contingency. We also reviewed the

status of quantities that were available based upon the design status as it existed at that

point in time. The design for Iatan Unit 2 was approximately 20 to 25% complete at that

time.

Approximately how much of the latan Unit 2 Project was procured as of Decemher

2006?

Company wituess William Downey testifies that as of the fourth quarter of2006, KCP&L

had procured **_** in direct procurements for engineered materials and certain

bulk commodities. A significant portion of the work on Jatan Unit 2 was captured in the

ALSTOM contract for the boiler and AQCS.

How did Unit 2's cost estimate change from October to December 2006.

The estimate increased from **

_** The most significant cost increases to the latan Unit 2 estimate are described

in detail in Burns & McDonnell's Supplement 2 to the PDR dated June 28, 2007.

(Schedule BCD201O-8)
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Why was a portion ofthe contingency held as management reserve?

It is common practice in the industry for a company's senior management to establish a

management reserve as part of a project's budget. Typically, the reserve comprises

contingency but nevertheless requires senior management approval prior to use at the

project level.

Why did KCP&L increase the contingency on the Project?

Because it was prudent to do so based upon the known risks at that time. During 2006,

KCP&L, with the help of Burns & McDonnell and Schiff, identified several risks that had

the potential of increasing the overall cost of the Project. The largest risks included:

(I) the management, coordination and execution of a very large and complex

construction project, and KCP&L needed to significantly ramp-up its internal and

external capabilities in order to manage such an undertaking; (2) the potential escalation

of prices for commodities and critical components in an over-heated utility construction

market; and (3) potential issues with labor productivity and availability due to the

precipitous drop in the number of qualified craft workers since the 1980's. There were

certainly other risks, but those were the primary cost drivers to the latan Units I and 2

Project from the outset, and they have remained primary considerations throughout the

entire Project.

• [ HIGHLY CONFIDENTIAL) 14



How accurate was that estimate?

When was the estimate presented to the Executive Oversight Committee ("EOC")?

The estimate was presented to the EOC in November 2006 as the CBE.

What was the latan Unit 2 portion ofthat estimate?

The additional vetting of the estimate that occurred between October and December 2006

allowed Schiff to conclude that the estimate was generally commensurate with an AACE

"Class 3" estimate, meaning that the budget for Unit 2 could be established. As a Class 3

estimate, it had an accuracy level within the range of -15% to +30%, which would result

**

** excluding AFUDC.

in a range of**

Did KCP&L act within industry standards to set its budget in 2006 based upon an

estimate with this level of accuracy?

Yes.

What was Schiff's opinion of the process used by Burns & McDonnell to develop the

estimate?

Based upon its meetings with Bums & McDonnell, Schiff believed that the methodology

used in developing the estimate generally conformed to that typically seen in the

construction industry. Also, as a part of the vetting process, Bums & McDonnell

provided KCP&L the resumes of those personnel contributing to the development of the

estimate. Bums & McDonnell's estimators appeared to be reasonably experienced and

qualified to prepare the estimate.

Approximately **
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THE 2008 COST REFORECAST

Was it expected that the CBE would be revisited in the future?

Yes.

In what manner did KCP&L anticipate revisiting the CBE?

As stated in The Comprehensive Energy Plan Construction Projects' Cost Control

System ("Cost Control System") attached to the direct testimony of Company witness

Steven Jones as Schedule S1201O-1, KCP&L committed to continually monitoring the

accumulation of actual costs compared to Control Budget amounts to determine if the

initial assumptions in the Project definition were still valid. Based upon this analysis, the

KCP&L Project Team would then prepare a new forecasted estimate at completion

("EAC").

How often has KCP&L reforecasted the latan Unit 2 Project's Budget?

As of this time, KCP&L has completed three separate reforecasts of the CBE in the

manner described above. Those cost reforecasts are generally referenced as the May

2008, July 2009 and April 2010 forecasts.

Who performed these various reforecasts?

The latan Unit 2 Project team performed the work associated with developing the

reforecasted EAC. Schiff provided oversight of the process used by the project team and

issued its independent view of the EAC on each occasion.

At what point did KCP&L first revisit the CBE?

By the second quarter of 2007, it had become elear to the Project Team that the latan

Unit 2 estimate required reforecasting. The Project brought this issue to the attention of

the EOC through some various "Risk and Opportunity" ("R&O") analyses that they had

16
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* The "worst" case showed that all but **_** ofthe

contingency would be allocated for R&O's identified at that time. This analysis led the

conducted by that time. The Project Team presented this analysis to the EOC on July II,

2007. (Schedule DFM2010-6)

What were the Risk and Opportunity analyses that the Project Team generated in

2007 and 2008?

During the years of 2007 to 2008 as the Iatan Unit 2 Project was maturing, the Project

Team members would identity through R&O analyses areas of risk to the Project that

could potentially result in a draw down on the Project's contingency. The Project Team

would also look for areas of opportunities that might result in cost under-runs. These

risks and opportunities were tracked by the KCP&L Project Controls Group.

Who typically prepared the documents upon which the R&O's were based?

The majority of the R&O's were developed by KCP&L's lead engineers, though others

on the Project Team also developed R&O's. The documentation that was prepared and

maintained was similar for every R&O item on the Project.

At what point did the KCP&L Project Team begiu its initial reforecast of the Unit 2

bUdget?

In its most embryonic form, the reforecasting effort began in July of 2007 with initial

work on the R&O's. In the analysis presented to the EOC (Schedule DFM20 I 0-6), the

Project Team prepared contingency draw-down scenarios based on amounts ("best,"

"worst" and "most probable") from the CBE based on the R&O's that had been identified

as of that time. The "best" case showed that the Project was likely to expend

approximately **
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Project Team to assemble and track the underlying information on which R&O's were

written.

Why did the Project Team launch its cost reforecast effort in the summer of 2007?

Shortly after the CBE was adopted in December 2006, Kiewit provided a cost proposal to

construct the remaining Balance of Plant work which resulted in a series of vetting

activities and presentations by Kiewit that stretched from April 16, 2007 to the end of

third quarter of 2007. Because the majority of the work that had not yet been contracted

on the Project was addressed in Kiewit's proposal, vetting of Kiewit's estimate was

tantamount to the vetting that one would perform as part of a cost reforecast.

As of the summer of 2007, what was the Project Team's expectation regarding the

impact to the CBE from the Kiewit contract?

In the July 11, 2007 analysis of R&O's provided to the EOC, the Project Team included

an assumption of contingency draw-downs related to the Balance of Plant work in light of

Kiewit's estimate. The Project Team estimated at that time that the Kiewit contract

might require a contingency draw-down of approximately **

_** that was in place in the 2006 CBE for the Iatan Unit 2 Project.

When did the Project Team conclude its vetting of the Kiewit estimate?

The Kiewit estimate had been fully vetted by the end of September 2007 and was used as

a basis for Kiewit's contract, which was issued in early November 2007. The cost

reforecast for the remainder of the Iatan Project work came as a natural outgrowth of the

Kiewit estimate vetting and led the Project Team and Schiff to examine a number of

other factors in the current cost estimate.
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What were some of those factors?

With respect to quantity, there was not a full agreement between Kiewit's electrical and

mechanical quantities and those that Bums & McDonnell had utilized in its design model.

This issue required reconciliation.

Did Kiewit's quantities ultimately change after this vetting process was completed?

Yes. Due to the incomplete status of engineering at the time of Kiewit's estimate,

KCP&L knew that the quantities would be subject to potential change as additional

desigo packages were completed. Kiewit's contract included quantities that were based

on 20 to 25% engineering and Kiewit's estimate included unit prices that would be

applied to any change in the final quantities. Accordingly, Kiewit's contract included a

process to true-up final desigo, material and labor quantities resulting from. design

maturation.

What happened next with respect to the initial cost reforecast?

KCP&L initiated a full reforecast of the Unit I and 2 cost estimate in November 2007.

Members of the KCP&L Project Controls Group and Schiff engaged in a series of

meetings with KCP&L's lead engineers to discuss the necessary data to develop a

reasonable cost projection and the standards for documentation necessary to adequately

vet the reforecast.

Did KCP&L create a process for the cost reforecast?

Yes. The process was created by the KCP&L Project Controls Group.

Did KCP&L adhere to this process in preparing the cost reforecast?

Yes, it did.
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During the process of the Iatan Project's cost reforecast, was there a time that you

and other members of the KCP&L staff met with the Staff of the Missouri Public

Service Commission ("MPSC Stafr') and other parties to the Regulatory Plan?

Yes. I met with the MPSC Staff and other parties to KCP&L's Regulatory Plan on

March 12,2008.

Who was present at the meeting from KCP&L?

Company witnesses Bill Downey, Brent Davis, Kenneth Roberts, Chris Giles, Bill

Riggins, and the project controls director for the Iatan Project, Terry Foster, among

others.

What did you present or comment upon at that meeting?

I mostly answered questions from the MPSC Staff, though I did help explain the cost

reforecasting flow chart as well as describe standard practices in the industry applicable

to cost reforecasting efforts.

To your recollection, what was the focus of your presentation to the MPSC Staff and

other parties in March 2008?

For the most part, the discussion in the meeting centered upon answering the MPSC

Staffs questions regarding why KCP&L's reforecasted cost projection had not been

completed and announced to the public by that date. I explained at that time that the

process was in the "left side" of the flow chart, i.e., the project team was still trying to

gather information. I noted that until the information is gathered and the analysis and

vetting completed, and the reanalysis that inevitably results from the vetting is also

completed, it is not possible to offer up a number that would have any reasonable

meaning.
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Was KCP&L's cost reforecast completed by March 12, 2008?

No, it was not complete at that time.

As of March 12, 2008, what were the major activities that remained to be

completed?

At that time, based on the process flow chart, the process was in "Prepare Preliminary

Cost Reforecast" which had started January 23, 2008 with a projected finish date of April

21, 2008. Therefore, the process was about halfway completed, and no vetting had

occurred as yet.

In your opinion, was the Project cost reforecast process utilized for the 2008

reforecast consistent with industry practice?

Yes, it was. You might observe some other business entity using a slightly different

name, but the process described generally conforms to the typical industry process for

cost reforecasting.

When did the Project Team complete its review of the Project's costs?

By April 21, 2008, all of the data necessary for review by the Project's leadership team

had been assembled. Then, the Project's leadership learn vetted the information.

Who was on the Iatan Unit 2 Project's leadership team at that time?

Terry Foster, Steve Easley, Brent Davis, Steve Jones, Mike Hermsen and Denise

Schumacher comprised the "Leadership Team."

How was the vetting done?

Vetting was done in a round-table fashion over a period of approximately one week. The

Leadership Team members reviewed each item aod the associated backup individually.

Thc various Project Team analyses were prepared, reduced to writing, and the Leadership

21
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Team was given the opportunity to voice either its disagreement or its agreement. The

KCP&L cost group, Project controls and Schiff were present to assist the Leadership

Team in interpreting the information and facilitating in the vetting process.

What was the Iatan Unit 2 Project's status at the time the 2008 Cost Reforecast was

completed?

As of May 2008, the Project Team reported that engineering was 70% complete,

procurement 96% complete, and construction was approximately 20% complete.

At what point did the Project Team present the results of the cost reforecast to

KCP&L's senior management?

The results were presented in two phases. On April 25, 2008, the KCP&L Project Team

presented its breakdown of the reforecasted budget to the EOC and to KCP&L's

Chairman, Mr. Chesser. The following week, on May 5, 2008, Schiff made its

presentation to the same members of the EOC.

Describe the process that Schiff used for final vetting of KCP&L's reforecasted

budget that was presented on April 25, 2008.
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What were the major elements that Schiff looked at in the vetting of the latan

reforecasted estimate in May ZOOS?

Our starting point was the CBE from December 2006 and the assumptions that were used

for its creation. We then looked at R&O items as a group of line items as well as

individual R&O items, and considered the trends that had been established on the Iatan

Project thus far for scope changes. We also reviewed: (I) the current procurement

status; (2) contractually-based, potential payment incentives for major contractors; and

(3) potential future change orders and scope additions.
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What was the total reforecasted estimate for Jatan Unit 2 in May 2008?

Approximately **_** excluding AFUDC. This number encompassed the

entire construction cost, without regard to KCP&L's ownership percentage or

jurisdiction.

What level of accuracy was the reforecasted Unit 2 estimate as of May 2008?

At that time, Jatan Unit 2's design was approximately 70% complete, there were aspects

of the work that had not been fully designed that still carried a degree of cost uncertainty,

and there were a number of potential risks that had not yet been encountered. As a result,

J believe the Jatan Unit 2 portion of the reforecasted Control Budget was generally an

AACE Class 2 estimate, which would have a range of accuracy between -15% to +10%,

or a range of **
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How did the 2008 reforecasted estimate for latan Unit 2 increase from the late 2006

CBE to May 2008?

The following chart identifies the differences between the CBE and the 2008 Cost

4 Reforecast.

5 **

What are the categories of difference from the CBE?

The main changes between the original CBE and the reforecasted estimate in May 2008

were due to: (I) design maturation increasing the actual amount of quantities installed;

(2) design maturation impacting schedule and man-hours as a result of additional work

scopes and increased quantities; (3) global pricing changes; (4) permit and compliance
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impacts; and (5) operations and construction optimization.

What is design maturation?

On day one of the latan Project, there was no design. Design of a project has to start

somewhere, and it evolves and matures over time. When the Control Budget was

established in December 2006, the level of engineering completion for latan Unit 2 was

in the 20% range. As t~e Project's design further matured, the configuration with respect

to certain aspects of the Project changed resuiting in different quantities.

How does design maturation impact the schedule on a project such as latan Unit 2?

Detailed information from a mature design ultimately results in the determination of final

work quantities and related configurations. Final configuration and quantities drive

procurement, delivery, and installation and thus the overall construction schedule. After

work quantities and configurations are known, procurement can commence. This

determines the delivery schedule and in tum may further influence the project's

construction schedule.

What portions of the Project were most impacted by design maturation in the time

period from the December 2006 CBE to June 2008?

For latan Unit 2, design maturation most readily impacted areas of the final design that

were dependent on the details and workings of the major pieces of plant equipment,

functionality of that equipment and operational aspects of that equipment in concert with

other systems. Portions of the design that were impacted most by maturation included

plant systems such as electrical, water, air, ventilation and mechanical operations. The

final design of these plant systems requires significant coordination and a full

understanding of the physical size, locations and functionality of adjacent equipment and
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Do costs of a project always rise as a result of design maturation?

I would.not say that "costs rise" due to design maturation but rather one's ability to more

accurately forecast the end cost of a project is enhanced as the design is completed and

that sometimes results in cost projections increasing. As the design matures and the

project's scope becomes more defined, the work quantities and related configurations can

more readily be determined. This in tum has an effect on work sequences, overall

schedule considerations, work-area sharing arrangements, and time-function expenses.

Design evolution enhances an owner's understanding of the nature of a project's various

cost streams. As that knowledge and understanding is incrementally accrued, the

project's contingency should be re-evaluated in light thereof.

When was the impact of design maturation most apparent on the Jatan Unit 2

Project's costs?

During the period between the establishment of the CBE in December 2006 and the May

2008 Cost Reforccast, the design matured from approximately 20% complete to

approximately 70% complete. A large percentage of the R&O's that the Project Team

had identified during this period reflected the increase of such design maturity.

Based on your analysis of the 2008 reforecasted estimate, did the increase in costs

from design maturation that the Jatan Unit 2 Project experienced from December

2006 to May 2008 result from any imprudent acts by KCP&L?

No.
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What drove the changes to the Project's pricing that were captured in the 2008

reforecast?

In the construction industry, material and equipment price escalations are not always

predictable. Often the best you can do is make an educated guess, particularly in a heated

market where scarcity of resources is a major issue. In addition, some of the Iatan Unit 2

Project's suppliers included price escalation provisions as part of their base contract, so

that if raw material and other component costs actually increased, KCP&L was

responsible for the difference. This is not uncommon in the industry. An example is the

chimney liner, which is made from an alloy material whose cost escalated significantly

from the time KCP&L contracted with Pullman until the point in time at which Pullman

actually purchased these materials.

Do you have any specific knowledge with respect to the trends in the industry that

may have impacted pricing at this time?

Yes. In my role as a member of multiple dispute review boards as well as my activities

on behalf of other clients, I was very familiar with the economic climate during the all

stages of the Iatan Unit 2 Project. Company witness Kenneth Roberts testified to the

impact of price escalation on the utility construction industry. As an example,

Mr. Roberts' testimony cited the study by Cambridge Energy Research Associates

(CERA), a leader in analyzing utility project cost data, stated in February 2008 that prices

in the power industry rose by 27% in 2007, and 19% in just the last six-months of 2007.

Mr. Roberts' testimony noted that CERA's Power Capital Costs Index shows that costs

have risen 130% since 2000 and were poised to rise higher in 2008, (CERA Article, May

27, 2008) which translated would mean that a new power plant that cost $1 billion in
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2000 would cost $ 2.3 billion in 2008. The CERA Article is attached to Company

witness Ken Roberts' testimony as Schedule KMR2010-8. This analysis is similar to my

own experience with projects in the power industry as well other large industrial,

governmental and commercial projects that were being planned and built at that time.

Based on your analysis of the 2008 reforecasted estimate, were there imprudent acts

by KCP&L which resulted in material or significant increases to the overall projects

costs that emanating from increases to pricing from December 2006 to May 2008 to

the Iatan Unit 2 Project?

I do not believc so, no.

What are changes in the estimate due to Optimization, Operation and

Construction?

As design matures and the project's scope becomes more focused, owners often take the

opportunity to maximize the overall performance of a plant. In the case of Iatan Unit 2,

KCP&L defined such changes as those intended to: (I) reduce long-term operations and

maintenance costs for the plant; or (2) optimize the construction of Iatan Unit 2. Also

included in this category was contingency set aside for reducing potential claims and

other risks of construction.

What were examples of R&O's that were associated with this category in the 2008

Cost Reforecast?

The largest increase under this category was the cost of the Owner's Construction

Management team. The original amount for owner's indirect costs in the 2006 CBE was

increased by the new VP of Construction, Mr. David Price, when he was hired in May

2007.
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Were the construction management staffing changes generally timely?

Yes. The increases to the construction management staff started mid-200? and the 2008

Cost Reforecast merely recorded the increases in aggregate due to this and all other R&O

lllcreases.

What were changes in the cost estimate due to permit and compliance issues?

The KCP&L Project Team identified specific cost items related to permitting and

compliance issues, the effect of which were not reflected in the 2006 CBE. Included in

these costs were additions to the cost of Project oversight and audit from internal KCP&L

departments, Schiff, and Ernst & Young. This category also included discrete R&O

items related to compliance and permitting items that were derivative of the maturation of

the Project's design.

Based on your analysis of the 2008 Cost Reforecast, were the Iatan Unit 2 Project's

costs significantly increased from December 2006 to May 2008 as a result of any

imprudent acts by KCP&L?

Not to my knowledge, no.

What is your overall conclusion regarding the 2008 Cost Reforecast?

The 2008 Cost Rcforccast was an arduous effort that served to further increase the Project

Team's focus on costs. The reforecast well positioned the team to manage the bucketed

costs on a going-forward basis. The result was that there were no significant additions to

the latan Unit 2 Project's cost as measured between the 2008 Cost Reforecast and the

2009 Cost Reforecast.
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THE 2009 COST REFORECAST

When was the next time KCP&L reforecasted its Iatan Unit 2 Project Budget?

KCP&L engaged in a cost reforecast during the first two quarters of 2009. The result

was presented to the KCP&L Board of Directors in July 2009 (the "2009 Cost

Reforecast").

Why did KCP&L engage in the 2009 Cost Reforecast?

As previously stated, it is good practice to periodically reforecast costs on a complex,

multi-year project such as Iatan Unit 2. In addition, design of the Project was essentially

complete as of that time. Also, KCP&L was reviewing the potential cost of maintaining

the target for Provisional Acceptance date as June 1,2010 or whether the target date and

associated milestones should be revised.

Did the 2009 Cost Reforecast result in any changes to the 2008 cost reforecast?

No. After a thorough review of the remaining costs and associated schedule changes, the

Project Team recommended to Senior Management that the budget be maintained at the

same ••_ •• amount that the Project has carried since June 2008.

At the time of the 2009 Cost Reforecast, had the Project Team accounted for

potential changes in Project's costs emanating from changes to the Iatan Unit 2

Project's schedule?

Yes. The project team considered all known factors that could have impacted costs as of

that time.
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What was Schiff's independent assessment of the 2009 Cost Reforecast?

We reviewed the results from the project team and engaged in vetting sessions regarding

those results, and performed a similar independent analysis of the CP's. .._

•• We presented our results to the Executive

Oversight Committee in a similar fashion as with the 2008 Cost Reforecast.

How did KCP&L's Senior Management account for the differences between the

project team's view and Schiff's view of the 2009 Cost Reforecast?

KCP&L's management chose to continue managing the Iatan Unit 2 Project to the 2008

Cost Reforecast amount of ••

projected within a range of"

Did the Project Team follow the same process for the 2009 Cost Reforecast as it did

for the 2008 Cost Reforecast?

For the most part, yes. The Project Team embedded some process improvements from

the 2008 Cost Reforecast as compared to the 2009 Cost Reforecast that streamlined the

analysis. The Project Team also no longer tracked R&O items in the same form and

format as used prior to the 2008 Cost Reforecast. Instead, the Project Team aggregated

the information into cost projection folders, or "CP's" that were more integrated and

encompassing in content than were the R&O's. This enhanced the overall cost analysis

and has been utilized again in the subsequent reforecast of the Iatan Unit 2 Project's
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• 1 Q: Do you have an opinion as to why the 2009 Cost Reforecast did not result in changes

2 to the 2008 Cost Reforecast at that time?

3 A: Yes. I believe the 2008 Cost Reforecast was reflective of a significant progression in the

4 overal1 design maturity of the latan Unit 2 Project as measured from the time of the CBE,

5 initial1y approved in 2006.

6 APRIL 2010 COST REFORECAST

7 Q: Has KCP&L reforecasted latan Unit 2's budget since the 2009 Cost Reforecast was

8 completed?

9 A: Yes. KCP&L's project team presented a reforecast of the project's EAC to the EOC on

10 March 26, 2010 which was subsequently provided to the KCP&L Board of Directors for

11 approval on April 6, 2010 (the "April 2010 Cost Reforecast").

• 12 Q: What were the circumstances for reforecasting the EAC at this stage of the latan

13 Unit 2 Project?

14 A: Other than good practice, as discussed herein, as Company Witness Robert Bell testifies,

15 the reason for KCP&L to reforecast the project's cost to complete was that KCP&L had

16 recognized that the latan Unit 2 Project's in-service dates would be extendcd into the fal1

17 of2010.

18 Q: What process did the KCP&L project team utilize for reforecasting as part of the

19 2010 Cost Reforecast?

20 A: The process used was essential1y the same as used for the 2009 Cost Reforecast, except

21 that the number and nature of several of the CP's had changed to further facilitate the

22 review and analysis of the project's EAC.
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What constituted the primary changes in the 2010 Cost Reforecast?

The 2010 Cost Reforecast captured a myriad of changes from the 2009 Cost Reforecast,

and the most significant ones were: (I) increases to the project's start-up budget; (2)

decreased revenue projections from test power sales during the changed start-up and

commissioning period; (3) increases to certain fixed and semi-fixed costs that were more

clearly defined; and (4) time-function expenses

Why did the hudget for start-up iucrease since the 2009 Cost Reforecast?

At the time the 2009 Cost Reforecast was prepared, the project team had developed only

a conceptual estimate for start-up and commissioning. As the project's start-up and

commissioning plans matured, the project team's knowledge increased and associated

costs became more clear.

Do you believe the increase in the project's start-up and commissioning cost

projections from 2009 to 2010 significantly increased the overall cost of the 1atan

Unit 2 Project?

No. The increase m the start-up budget was due to increased knowledge and

understanding of the precise processes and vetting of the same so as to derive a more

accurate cost estimate. Had the project team performed the same analysis with the same

or similar level of detail in 2009 as it did in the first quarter of 2010, the majority of the

projected increases in start-up costs would have been identified at that time and included

with specificity in the 2009 Cost Reforecast.

What was the result of the 2010 Cost Reforecast?

The project's EAC was revised from **
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With respect to the changes in test power revenue, why did this projection change?

There were two primary reasons: (I) the change to the project's in-service date pushed

the power sales from the summer 2010 to fall 2010 when demand is typically

significantly lower; and (2) projected changes in the demand and market price for electric

power.

What are fixed and semi-fixed costs in the 2010 Cost Reforecast?

Fixed and semi-fixed costs are those that are not primarily time function in nature. These

costs include changes in the project's scope that became more defined since the 2009

Cost Reforecast.

What are the time function expenses that were projected in the 2010 Cost

Reforecast?

Time function expenses are those costs that are dependent on the project's schedule. The

projected cost increases in the 2010 Cost Reforecast account fol' the revised in-service

date discussed in Company Witness Robert Bell's testimony. These time function

expenses generally include personncl cost, overhead expenses and additional

consumables and the like required to complete the project based on the project's revised

in-service date as well as certain other, similar costs that were always planned to continue

past the in-service date.

What in-service date did the project team use for the basis of projecting time

function expenses?

The project team assumed an in-service date of mid-December 201 O. Time function

expenses typically shift with schedule performance time, so if the project is completed

earlier or later, that would impact the final project cost.
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Did the 2010 Cost Reforecast include contingency?

Yes. The 2010 Cost Reforecast included ••_ •• in contingency.

Was the contingency included in the 2010 Cost Reforecast appropriate?

Yes, I believe it was, based on the risks that KCP&L knew at the time. These risks are

discussed in the testimony of Company witnesses Mr. Bell and Mr. Davis and in the

Project's Risk Assessment (Schedule RNB201 0-1)

What is your opinion regarding the 2010 Cost Reforecast?

From a process standpoint, the project team performed a very thorough review and

analysis of the remaining costs and risks through the end of the project. The 2010 Cost

Reforecast should provide KCP&L's project management team with the template and

necessary tools to effectively manage the project's remaining costs.

REPORTING OF PROJECT COSTS

Are you familiar with the cost portfolio that KCP&L was using for tracking the

latan Project?

Yes.

What is your opinion of KCP&L's cost portfolio?

The cost portfolio that KCP&L uses is often called a "cost reporting system." The cost

portfolio contains cost reporting information that is consistent with that seen in the

industry at large. The cost portfolio is a summary level document, and it tracks all of the

costs on the Project. The cost portfolio identifies major line items of work being done by

the Iatan Project's various contractors and vendors. The information that KCP&L tracks

in the cost portfolio is regularly updated to reflect actual costs and awarded costs,

approved change orders, and commitments. It also bas a section that is allocated to the
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current cost reforecast. Viewed against what one would expect to see in the industry at

large, the KCP&L cost portfolio contains the type of information that industry

management generally uses and considers relevant for projects such as the Iatan Project.

Are you familiar with KCP&L's Cost Control System (Schedule SJ20lO-I)?

Yes. I assisted with portions of its preparation.

Does KCP&L's Cost Control System conform to controls systems that are generally

seen and used in the industry?

Yes.

Is the cost portfolio in general conformance with KCP&L's cost control system

document that was prepared in JUly 2006?

Yes.

Do you believe that the cost portfolio provides senior management with enough

information upon which to make reasonable decisions relative to the latan Project?

Yes. With the types of decisions that KCP&L's senior management is making, the

necessary information is available.

Are you aware of the method that the Project Team has used for informing the

MPSC Staff of the cost of the latan Unit 2 Project?

I have a general understanding that on a quarterly basis, KCP&L provides a written

report to the MPSC Staff which it includes an exhibit containing a snapshot of the

Project's costs and I have seen such reports. This cost exhibit is consistent with the

documentation that I see on a regular basis as I track costs on the latan Project. I also

believe that the same or similar information is made available to KCP&L's joint owners

for their monthly review of the Project's costs, as well as the Kansas Commission Staff.
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• 1 Q: What other information was provided to the MPSC Staff on a quarterly basis

2 relative to costs?

3 A: To my knowledge, the MPSC Staff also receives summary-level reports from the cost

4 portfolio, as well as textual descriptions of events that bear on the Iatan Project's costs.

5 BALANCE OF PLANT CONTRACTING METHOD

6 Q: How would you define Balance of Plant work in the context ofthe latan Project?

7 A: On Unit 2, the Balance of Plant work, in essence, would be all work exclusive of the Unit

8 2 work contained in ALSTOM's contract for the boiler and Air Quality Control Systems

9 (HAQCS").

10 Q: What is a multi-prime contracting format?

11 A: A multi-prime contract fonnat involves an owner retaining several separate contractors to

• 12 perfonn various portions of the work. The owner either functions as the manager of the

13 entire project or hires another third party to do so. If the owncr acts as the construction

14 manager, the owner is responsible for all the coordination and has general management

15 responsibilities associated with the entire site and all of the individual prime contractors.

16 Q: Are there certain risks that are inherent to multi-prime contracting?

17 A: Yes. Under such a model, the risk of coordination and construction management fall

18 solely on the owner.

19 Q: In your opinion, in a multi-prime project where the owner acts as the construction

20 manager, what is the likelihood that productivity issues could affect ultimate project

21 costs and schedule?

22 A: Based on my industry experience which includes dispute review board assignments of

23 about $15 billion in construction work, it is more likely that productivity issues could
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affect the project costs and schedule under a multi-prime contract than where there is a

single general contractor for several reasons. On a multi-prime site, there are many

competing contractors each using the same local labor pool, and those entities do not

have to answer to one another. They are independent, they are not always consistent

regarding how each entity addresses compensation, safety and scheduling, and this could

result in a potential labor problem on the job. If there is a labor productivity issue on the

project, a multi-prime site arrangement increases the risk because the project is subject to

the vagaries of multiple parties' individual interests and techniques in regard to labor

management and the like. Nevertheless, an owner can control a multi-prime project

through effective project management.

Was KCP&L's senior management aware of these risks at the outset of the Jatan

Unit 2 Project?

Yes. After I began work on the Iatan Unit 2 Project in early 2006, I was involved with

Schiff in discussions with KCP&L's Senior Management regarding potential contracting

methods for the Balance of Plant work that included the potential risks of a multi-prime

model, as wen as other options that were available. In addition to the concerns discussed

above, Schiff raised as an issue KCP&L's ability to assemble an adequate management

staff to execute the Iatan Project in a multi-prime setting. Because KCP&L had been out

of the power plant construction business for a long time, it did not have an experienced

staff. Schiff discussed how difficult it would be for KCP&L to assemble an adequate

management staff.
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Was part of the contingency in the original CBE developed to account for the risk of

KCP&L managing a multi-prime work site itself?

Yes, that risk element was considered and included. Company witness Brent Davis

testifies to the process that was used for development of the CBE's contingency.

KIEWIT PROPOSAL FOR BALANCE OF PLANT WORK

At what point did KCP&L become aware of Kiewit Power Constructors Co.'s

interest in the latan Project?

My understanding is that Kiewit unexpectedly contacted KCP&L in December 2006

regarding the Balance ofPlant work for the latan Project.

In what way was Kiewit's contact unexpected?

As Company witness Steven Jones testifies, in the spring of 2006, KCP&L surveyed the

Balance of Plant construction market and determined that there was essentially no interest

in the latan Unit 2 Project. The contractors with the ability to handle the Balance of Plant

work had sufficient work backlogs, and those companies who perform such work were

very busy in executing that work. Thus, they had little or no interest in bidding the latan

work. KCP&L's market survcy included Kiewit, whose potential interest in the Project

was very limited. Accordingly, when Kiewit approached KCP&L in December 2006, for

the above reasons it was rather unexpected.

Who were Kiewit's competitors in the utility construction industry?

Kiewit's competition includes Bechtel, URSIWashington Group, Shaw Stone and

Webster, Fluor, and Black & Veatch. There are other, smaller entities who perform work

similar to that of Kiewit though the above mentioned are entities that have the core

compctence to perform Balance of Plant on projects as large as latan Unit 2.
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Do you know why KCP&L chose not to bid the Balance of Plant work in early

20017

Company witnesses William Downey and Steven Jones testify that KCP&L tried to find

bidders, but the potential contractors declined interest just as they had during the previous

market survey. More importantly, because KCP&L's strategy had been to perform the

Balance of Plant work on a multi-prime basis, the bid documents necessary for procuring

a full bid of the remaining Balance of Plant work had not been prepared. Therefore,

additional time would have been required to prepare the drawings, prepare the

specifications, issue a Request for Proposal, evaluate the bids, and award the Balance of

Plant work. Based on my experience and knowledge of the design effort on the Iatan

Unit 2 Project at that time, I believe the additional time required to competitively bid the

Balance of Plant work on a Design-Bid-Build basis would have necessitated

approximately lO to 12 months.

Had KCP&L chosen to competitively bid the Balance of Plant work at an earlier

time, could significant amounts oftime have been saved?

No, I don't think so. Engineering work takes time, and there is little that can be done to

significantly compress it. Also, KCP&L was in the process of continually gathering

market information. In late 2006, as I testified to earlier, the entire construction market

was overheated. One of the results of an overheated construction market is that

companies build a large backlog of work, and this was certainly the case during the 2005

to 2007 time frame. KCP&L knew that it would be in a very thin market, and had it

incurred the expense in an attempt to jump start the engineering for the Balance of Plant,

it would have suffered on other fronts including a shortage of bidders and a potentially
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decreased quality of the engineering product resulting from design compression.

Prior to its involvement with the Iatan Project, were you familiar with Kiewit and

its subsidiaries?

Yes. Kiewit is a midwestern-based company that IS well known nationally and

internationally within the construction industry.

What is your opinion of Kiewit?

Kiewit is a very good company with a solid reputation. I have served on dispute review

boards on other Kiewit projects and Kiewit is a very competent contractor with

considerable organizational depth.

Do you know why Kiewit was suddenly interested in the work on the Iatan Project?

It is my understanding from discussions with Company witness Brent Davis that Kiewit

told KCP&L it had another powerhouse project that had been placed on hold, and the

latan Project's timing was such that Kiewit saw it as an opportunity to put that crew to

work. Company witness Brent Davis' testimony describes the initial discussions with

representatives from Kiewit at this time.

At that time, what work was under contract for Balance of Plant for the Iatan

Project?

The foundation and substructures and various general site work contracts, as well as

much of the engineered materials and other commodities that had been purchased as of

that time.

Do you recall what Kiewit proposed for the latan Project?

On April 13, 2006, Kiewit submitted a price for work on both Iatan Unit I and latan

Unit 2 to KCP&L in the amount of about ••
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CB4 refers to the Council Bluffs Unit 4 project that was built in Council Bluffs, Iowa that

both Iatan units.

What presentations did Kiewit make to KCP&L senior management?

Kiewit made a series of presentations. As I recall, the first one was on April 16, 2007 to

members of the KCP&L Executive Oversight Committee, the Project management team

from the Iatan Unit 2 Project, and Schiff. There were subsequent presentations by Kiewit

to smaller groups of individuals after that time.

What was done to validate the estimate that Kiewit provided on April 13, 20017

After Kiewit submitted its initial price in April 2007, KCP&L, with help from Schiff,

began a vetting and estimate review process that continued through September 2007.

During this time, Kiewit was on the Project site performing walk-downs, and its team

developed independent quantity estimates and continually refined its estimate. One

beneficial aspect of Kiewit's proposal was that Kiewit performed internal cost estimates

uSing its different internal operating groups. As a result, KCP&L felt it was receiving the

benefit of competitive and check estimates provided by those different operating groups.

What risks did Kiewit identify with the latan Project in its initial proposal?

Kiewit identified labor productivity, labor availability, schedule, and work quantities as

major risks. One labor risk, in particular, that Kiewit identified was the potential of what

we called a "CB4 effect" on the Iatan Project.

What is "CB4"?

•• for the Balance of Plant construction work for
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had a significant labor overrun.

How did Kiewit's participation in the latan Project offset some of the labor risks

that were being considered in early 200n

Kiewit's presence was able to offset or at least compensate for some of the things that

Schumacher had pointed out in his report (Schedule DFM2010-5). Some of

Schumacher's "best practices" are the very things that Kiewit is known for and for which

it has a demonstrated track record in the industry, including: (I) detailed planning and

scheduling-in Kiewit's specific proposal for the Jatan Project, discussed at length the

process it undertakes using "work packs" and daily work scripts for craft to maximize

productivity; (2) minimizing engineering changes-Kiewit's plan for the Iatan Project

included measures to ensure that engineering drawings were done timely and correctly;

and (3) Kiewit's ability to manage and get along with craft labor. Nationwide, Kiewit

probably employs in excess of 60,000 craft people, so Kiewit is a significant labor market

player. The unions know Kiewit, and Kiewit knows the unions. So in regard to handling

some of the issues looming at Jatan, Kiewit seemed to be a solution for mitigating the

labor risks described in Schumacher's labor study.

How did KCP&L vet Kiewit's estimate?

One of the goals in vetting the Kiewit estimate was to reconcile Kiewit's price with

KCP&L's budget for the Balance of Plant work. As I indicated earlier, one of the reasons

for doing this was to confirm KCP&L's budget and the assumptions (i.e., quantities)

behind the budget estimate.

There were several meetings with Kiewit regarding all aspects of its estimate.

Considerable focus was placed on the issue of work quantities based on the level of
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vetting process, for practical evaluation reasons, Kiewit, Bums & McDonnell, the

KCP&L Project Team and Schiff decided to freeze the assumptions surrounding Kiewit's

original estimate of April 2007 and did not attempt to include any further project

definition or design work that was ongoing concurrent to the vetting process.

Why was the estimate frozen?

It would have been too difficult to simultaneously vet the original assumptions and

incorporate ongoing changes. Instead, the contract was structured to incorporate the

effect of any changes as the design work was completed.

What is the compensation structure in the contract between KCP&L and Kiewit?

The form of the Kiewit agreement is, in essence, a unit price contract. Kiewit took the

design completion at the time, and KCP&L had a series of meetings with Kiewit to

reconcile the quantities that Kiewit had carried in its Iatan estimate with: (I) Kiewit's

historical experience on other projects as factored into the quantities that were used at

Iatan; and (2) the quantity information that KCP&L had received from Burns &

McDonnell. KCP&L expended a great deal of effort over many months to get quantities

vetted, reconciled and generally to the point that there was confidence in Kiewit's

estimate, based upon the current project status.

What was the result of the vetting of Kiewit's estimate?

KCP&L and Kiewit came to a mutual understanding and agreement on most of the

quantity issues. Asa further result of the vetting process, Kiewit adjusted its original

proposal of ••_ •• and ultimately estimated the cost of the known balance of

plant work at about ••_ •• for both Unit I and Unit 2. The Unit 2 portion of

•• It is important to note that during this
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Kiewit's base contract was ••
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** for the latan

**

** from the staffing level necessary to manage a

certain risks mitigated by Kiewit was valued at **

scopes that had thc potential of saving approximately **

approximately **

risk except for quantity variations and labor availability. An important issue to KCP&L

was that Kiewit took the productivity risk for the scope that was known at that time.

How did Kiewit's price compare the KCP&L's budget for the balance of plant

work?

Kiewit's price, which was tendered in April 2007, was roughly **

** for the uncontracted Balance of Plant work. However, by

contracting with Kiewit as the general contractor for the Balance of Plant work, KCP&L

was able to mitigate other risks that were being carried in the contingency based upon the

multi-prime contracting methodology originally planned for the Balance of Plant work.

What was the value of the risks mitigated by Kiewit?

Based upon an analysis of the contingency performed during the vetting of the Kiewit

estimate, the portion of the contingency in the CBE of December 2006 reserved for

multi-prime; and (3) Kiewit had tendered some value engineering concepts for other

Project (Units I and 2). That more than balanced out the difference between Kiewit's

price and KCP&L's budgeted amount. There were also other potential savings that could

be realized when comparing the CBE to the Kiewit estimate, including: (I) Kiewit had a

different methodology of performing the barge facility work than what was embedded in

the CBE; (2) KCP&L would be able to reduce its internal management expenses by
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What was Schiff's assessment of the value of the Kiewit proposal for the latan

Project?

•• Schiffs

view was shaped by: (1) Kiewit's demonstrated track record and expertise in the

industry; (2) Kiewit had a project management team available who was ready to hit the

ground running; (3) Kiewit also had a track record of working with Burns & McDonnell

on other projects; (4) Kiewit's plan to co-locate with Bums & McDonnell provided an

opportunity to perform constructability reviews as engineering was being prepared; (5)

Kiewit is known throughout the industry as having good safety and quality programs,

both of which result in lower project cost; (6) Kiewit had management expertise that

would likely optimize schedule achievement.

Did KCP&L have any meaningful options to bid the Kiewit portion of the Balance

of Plant work?

No. As stated, KCP&L did not have the time to stop the work and subject the Balance of

Plant scope to competitive bidding. As important, there was no known competition for

Kiewit at that time. In my view, the vetting process in which KCP&L and Kiewit

engaged was a reasonably suitable substitute for competitively bidding the work given

overall project conditions and is often used in the industry.

Did KCP&L's senior management agree to contract with Kiewit based on its final

proposal and estimate?

Yes.
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• 1 Q: Was an estimate at completion for Kiewit's work on the latan Unit 2 Project part of

2 the 2010 Cost Reforecast?

3 A: Yes.

4 Q: When you analyzed that portion ofthe 2009 Cost Reforecast, what did you find?

5 A: ••

6 •• The overall cost estimated in May 2008 for Kiewit

7 totaled ••

8 •• This projection is consistent with

9 the project team's current revised EAC for Kiewit in the 2010 Cost Reforecast.

10 Q: Based on your analysis of the evolution of the latan Unit 2 Project's estimates, do

11 you helieve that Kiewit's contract amount on the latan Unit 2 Project has grown due

• 12 to mismanagement by KCP&L?

13 A: No. I believe that the major sources of growth in the Kiewit contract have resulted from

14 design maturation of the Balance of Plant work and the associated impacts of the same on

15 the schedule for the Iatan Unit 2 Project as well as changes in pricing from an overheated

16 market.

17 Q: Does that conclude your testimony?

18 A: Yes.
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• Recommended Practice No.1 OS-90
Cost Engineering Terminology

•

April 13, 2004

Unless otherwise noted, all terms contained in this document have been developed by various AACE
International technical committees, special interest groups, or project teams. All tenns have completed a
thorough review process, followed by approval by the AACE International Technical Board. Porlions 01
this document have been incorporated into the American National Standards Institute's (ANSI) Standard
No. Z94,x.

[A] ASTM Standard No E833. Reprinted, with permission, from the Annual Book of ASTM
.S\andards,GopyRghlAmericaR Sooie!y-fer Tes-lin§and Materials, 19'HlRace Street,
Philadelphia, PA 19103. ASTM tenninology may not be reproduced in any lonn
whatsoever without the expressed written consent of ASTM.

[B) Based in part upon ASTM Standard No. E833 with modifications

[D) Department of Defense

[PJ PMI Representative

(mmlyy) Indicates dale adopted
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•

Cost Engineering Terminology

'n~al-----------------------------------
April 13. 2004

ACCELERATION - conduct by the owner or the engineer (either in a directed or constructive manner) in
which a contractor is required to complete performance of the contracted scope of work earlier than
scheduied. A Directed Acceleration occurs when the owner formally directs such accelerated completion.
A Constructive Acceleration generally occurs when a contractor is entitled to an excusable delay; the
contractor requests a time extension from the owner; the owner declines to grant a time extension or
grants one in an untimely manner; the owner or the engineer either expressly orders completion wilhin
the original performance period or implies in a clear manner that timely completion within the original
perfonTIance period is expected; and the contractor gives notice to the owner or the engineer that the
contractor considers this action an acceleration order. (11/90)

ACCEPTANCE. FINAL (PARTIAL)· the formal action by the owner accepting the work (or a specified part
thereof). fol1OWihg Wnllen notice from the engineer thatlhe work (or specified part thereof) hasbeen
completed and is acceptable subject to the provisions of the contract regarding acceptance. (11/90)

ACCESS TO THE WORK - the right of the contractor to ingress and egress. and to occupy the work site
as required to reasonably perform the work described in the contract documents. An example of denial of
access to the work would be on the segment of a sewer installation project where no easements or work
limits are indicated, but the contractor is ordered, after contract award, to conduct operations wjthin a
narrow work corridor necessitating different or unanticipated construction methods (e.g., use of sheeting).
(11/90)

ACCOUNTABILITY· answerable. but not necessarily charged personally with doing the work.
Accountability cannot be delegated but ~ can be shared. (11/90)

ACCOUNT CODE STRUCTURE - the system used to assign summary numbers to elements of the work
breakdown and account numbers to Individual work packages. (11/90)

ACCOUNT NUMBER - a numeric identification of a work package. An account number may be assigned
to one or more activities. Syn.; SHOP ORDER NUMBER. (11/90)

ACCOUNTS PAYABLE - the value of goods and services rendered on which payment has not yet been
made. See also TAXES PAYABLE. (11/90)

ACCOUNTS RECEIVABLE -Ihe value of goods shipped or services rendered to a customer on which
payment has not yet been received. Usually includes an allowance for bad debts. (11/90)

ACTIVITY - An operation or process consuming time and possibly resources. An activity is an element of
work that must be performed in order to complete a project. An activity consumes time, and may have
resources associated with it. Activities must be measurable and controllable. An activity may include one
or more tasks. See also TASK. (3/04)

ACTIVITY CODE - any combination of letters. numbers. or blanks Which describes and identifies any
activ~y or task shown on the schedule. Syn.: ACTIVITY IDENTIFIER. (11/90)

ACTIVITY DESCRIPTION - a concise explanation of the nature and scope of the work to be performed.
which easily identifies an activity to any recipient of the schedule. (11/90)

ACTIVITY DURATION - the length of time from start to finish of an activity. estimated or actual. in working
or calendar time units. (11/90)
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ACTIVITY IDENTIFIER - see ACTIVITY CODE. (11/90)

ACTIVITY SPUTIING - dividin9 (i.e., splitting) an activity of stated scope, description and schedule into
two or more activities which are rescoped and rescheduled. The sum of the split activities is normally the
total of the original. (11/90)

ACTIVITY TIMES - time information generated through the CPM calculation that identifies the start and
finish times for each activity in the network. (11190)

ACTIVITY TOTAL SLACK - the latest allowable end time minus earliest allowable end time. The activity
slack is always greater than or equal to the slack of the activity ending event. (11/90)

ACTS OF GOD - (1) an extraordinary interruption by a natural cause, as a flood or earthquake, or the
usual course of events that experience, foresight or care cannot reasonably foresee or prevent; (2) an
event in nature over which neither the Owner nor the contractor has any control. (11/90)

ACTUAL COMPLETION DATE - the calendar date on which an activity was completed. See ACTUAL
FINISH DATE. (11/90)

ACTUAL COSTS - the actual expenditures incurred by a pro9ram or project. (11/90)

ACTUAL COST OF WORK PERFORMED (ACWP) - the direct costs actually incurred and the direct costs
actually recorded and assi9ned in accomplishing the work performed. These costs should reconcile with
the contractor's incurred cost ledgers when they are audited by the client. (11/90)

ACTUAL FINISH DATE -the calendar date on which the activity was actually completed. It must be prior
to or equal to the data date. The remaining duration of this activity is zero. (11/90)

ACTUAL START DATE -the calendar date on which work actually began on an activity. (11/90)

ADDENDA - written or graphic instruments issued prior to the date for opening of bids which may interpret
or modify the bidding documents by additions, deletions, clarification, or corrections. (11/90)

ADJUSTED INTERNAL RATE-Of-RETURN (AIRR) - the compound rate of interest that. when used to
discount the terminal values of costs and benefits of a project over a given study period, will make the
costs equal the benems when cash flows are reinvested at a specified rate. [A] (11190)

ADM - see ARROW DIAGRAMMING METHOD. (11190)

ADMINISTRATIVE EXPENSE - the overhead cost due to the nonprofit-specific operations of a company.
Generally includes top management salaries and the costs of legal, central purchasing, traffic,
accounting, and other staff functions and their expenses for travel and accommodations. (11190)

AGENT - a person authorized to represent another (the principal) in some capacity. The agent can only
act within this capacity or "scope of authority"' to bind the principaL Agency agreements can be oral or in
writing. (11/90)

AGGREGATE - a collection of items arbitrarily brought together as associated variables for analytical or
comparative purposes. (11/90)

I.
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AGREEMENT - the written agreement between the owner and the contractor covering the work to be
performed; other contract documents are attached to the agreement and made a part thereof as provided
therein. (11/90)

ALLOWANCES - additional resources included in estimates to cover the cost of known but undefined
requirements for an individual activity, work item, account or subaccount (11/90)

AMBIGUITY - an uncertainty in the meaning of provisions of a contract, document or specification. Mere
disagreement about the meaning of a provision does not indicate an ambiguity. There must be genuine
uncertainty of meaning based on logical interpretation of the language used in the contract. Generally,
ambiguities in contracts are construed against the drafter of the agreement. (11/90)

AMENDMENT - a modification of the contract by a subsequent agreement. This does not change the
entire existing contract but does alter the terms of the affected provisions or requirements. (11/90)

AMORTIZATION - (1) as applied to a capitalized asset, the distribution of the initial cost by periodic
charges to operations as in depreciation. Most properly applies to assets with indefinite life; (2) the
reduction of a debt by either periodic or irregular payments; (3) a plan to payoff a financial obligation
according to some prearranged schedule. (11/90)

ANALYSIS - the examination of a complex whole and the separation and identification of its constituent
parts and their relationships. (11/90)

ANNUAL VALUE - a uniform annual amount equivalent to the project costs or benefits taking into account
the time value of money lhroughout the study period. Syn.: ANNUAL WORTH; EQUIVALENT UNIFORM
ANNUAL VALUE. See AVERAGE ANNUAL COST. [A] (11/90)

ANNUAL WORTH - see ANNUAL VALUE. [AJ (11/90)

ANNUALLY RECURRING COSTS -those costs that are incurred in a regular pattern each year
throu9hout the study period. [A] (11/90)

ANNUITY - (1) an amount of money payable to a beneficiary at regUlar intervals for a prescribed period of
time out of a fund reserved for that purpose; (2) a series of equal payments occurring at equal periods of
time. (11/90)

ANTICIPATORY BREACH - a specific refusal by the contractor to perform within the terms of the contract
documents before performance is due; or a clear indication that the contractor is unable or unwilling to
perform. (11/90)

APPLICATION FOR PAYMENT· the form furnished by the owner or the engineer which is to be used by
the contractor in requesting progress or final payments and which shall contain an affidavit, if required, in
the general or supplementary conditions. The application for payment includes all supporting
documentation as required by the centract documents. (11/90)

APPROVE - to accept as technically satisfactory by person or persons in authority. The approval may still
require confirmation by someone else at a higher level of authority for legal or commercial considerations.
(11/90)
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ARBITRATION - a method lor the resoiution of disputes by an inlormal tribunal in which a neutral person
or persons with speciaiized knowledge in the field in question renders a decision on the dispute. An
arbitrator may grant any award which is deemed to be just and eqUitable after having afforded each party
lull and equal opportunity lor the presentation 01 the case. Arbitration does not strictly lollow the rules 01
evidence and discovery procedures found in litigation. Arbitration may be conducted under the auspices
of an organization (eg, the American Arbitration Association) Which is available as a vehicle for
conducting an arbitration. (11/90)

ARROW - The 9raphic representation 01 an activity in the ADM networ!<. One arrow represents one
activity. The tail of the arrow represents the start 01 the activity. The head 01 the arrow represents the
finish. The arrow is not a vector quantity and is not drawn to scale. It is uniquely defined by two events.
(3/04)

ARROW DIAGRAM - a networ!< (109ic dia9ram) an which the activities are represented by arrows
between event nodes. (11/90)

ARROW DIAGRAMMING METHOD (ADM) - a method 01 constructing a logical network of activities using
arrows to represent the activities and connecting them head to tail. This diagramming method shows the
sequence. predecessor and successor relationships of the activities. (11/90)

AS-BUILT SCHEDULE - the final project timetable, which depicts lor each activity actual start and
completion date, actual duration, costs, and consumed resourCes. (11/90)

ASSESSED VALUE - that value entered on the official assessor's records as the value of the property
applicable in determining the amount 01 taxes to be assessed against that property. (11/90)

AUTHORIZED WORK· activity that has been approved to proceed by lhe client. The scope mayor may
not be well defined at the time authorized; it is usually defined by contract. (11/90)

AVERAGE ANNUAL COST - the conversion, by an interest rate and present worth technique, 01 all
capital and operating costs to a series of equivalent equal annual costs. As a system for comparing
proposal investments, it requires assumption 01 a specific minimum acceptable interest rate. (11/90)

AVERAGE-INTEREST METHOD - a method 01 compufing required return on investment based on the
average book value 01 the asset during its life or during a specified study period. (11/90)

BACKCHARGE - a cost caused by defective or deficient work by the contractor deducted Irom or used to
offset the amount due to the contractor. (11/90)

BACKUP - supporting documents for an estimale or schedule including detailed calculations, descriptions
of data sources, and comments on the quality 01 the data. (11/90)

BACKWARD PASS - calculation of the latest finish time and iatest start time lor all uncompleted network
activities or late time lor events in lhe ADM and PDM methods. It Is determined by working from the final
activity and subtracting durations from uncompleted activities. (11/90)

BAR CHART - a graphic presentation of project aclivities shown by a time-scaled bar line. Syn.: GANTT
CHART. (11/90)

•
BASE DATE - see BASE TIME. [AJ (11/90)
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BASE PERIOD (OF A GIVEN PRICE INDEX) - period for which prices serve as a reference for current
period prices; in other words. the period for which an index is defined as 100 (if expressed in percentage
form) or as 1 (if expressed in ratio form). (11190)

BASE POINT FOR ESCALATION - cost index value for a specific month or an average of several months
that is used as a basis for calcuiating escalation. (11/90)

BASE TIME - the date to which all future and past benefits and costs are converted when a present value
method is used (usually the beginning of the study period). Syn.: BASE DATE. [AJ (11/90)

!lASEtmE - Irrproject control. the reference plans in which cost. schedule, scope and other project
performance criteria are documented and against which performance measures are assessed and
changes noted. (1/03)

BASIS - Documentation that describes how an estimate. schedule, or other plan component was
deveioped and defines the informalion used in support of development A basis document commonly
includes, but is not limited to, a description of the scope included, methodologies used, references and
defining deliverables used, assumptions and exclusions made, clarifications, adjustments. and some
indication ofthe level of uncertainty. (1103)

BATTERY LIMIT - comprises one or more geographic boundaries, imaginary or real, enclosing a plant or
unit being engineered and/or erected, established for the purpose of prOViding a means of specifically
identifying certain portions of the plant, related groups of equipment. or associated facilities. It generally
refers to the processing area and includes all the process equipment, and excludes such other facilities
as storage, utilities, administration bUildings, or aUXiliary facilities. The scope included Within a battery limit
must be well-defined so that all personnel will clearly understand it. See also OFF-SITES. (11/90)

BAYESIAN INFERENCE - a statistical tool for causal analysis and dependency of events. (11/90)

BEGINNING EVENT - an event that signifies the beginning of an activity. Syn,: PREDECESSOR EVENT;
PRECEDING EVENT; STARTING EVENT. (11/90)

BEGINNING NETWORK EVENT - the event that signifies the be9inning of a network (or subnet). (11/90)

BEGINNING (START) NODE OF NETWORK - (ADM) a node at which no activities end. but one or more
activities begin. (11/90)

BENCHMARK INDEXES - for most manufacturing and all mining industries, indexes reflecting changes in
output between census years. (11/90)

BENCHMARKING - A measurement and analysis process that compares practices. processes, and
relevant measures to those of a selected basis of comparison (i.e., the benchmark) with the goal of
improving performance. The comparison basis includes internal or external competitive or best practices,
processes or measures. Examples of measures include estimated costs, actual costs. schedule
durations, resourCe quantities and so on. (1/03)

BENEFICIAL OCCUPANCY - use of a building, structure, or fadlity by the owner for its intended purpose
(functionally complete). although other contract work. nonessential to the function of the occupied section.
remains to be completed. See also SUBSTANTIAL COMPLETION. (11/90)
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BENEFIT COST ANALYSIS - a method of evaluating projects or investments by comparing the present
value or annual value at expecled benefits to the present value or annual value of expected costs. [A]
(11/90)

BENEFIT-TO-COST RATIO (BCR) - benefits divided by costs, where both are discounted 10 a present
value or eqUivalent uniform annual value. [A] (11/90)

BID -10 submit a price for services; a proposition either verbal or written. for doing work and for supplying
materials andlor equipment. (11190)

BID BOND - a bond thaI guarantees the bidder will enler into a contracl on the basis of hislher bond.
(11190)

BIDDER - the individual, partnership, or corporation, or combination thereof. acting direclly or through an
authorized representative, formally submitting a bid direclly to the owner, as distinct from a sub-bidder,
who SUbmits a bid to a bidder. (11190)

BID SECURITY - security is provided in connection with the submittal of a bid to guarantee that Ihe
bidder, if awarded or offered the conlract, wiil execute the contract and perform the work. The
requirements for the bid security are usually designated in a specific section at the bidding documents.
The bid security is payable to the owner (usually around 5% of the lotal bid price) in the form of either a
certified or bank check or a bid bond issued by a surety satisfactory to the owner. The bid security of the
successful bidder is usually retained until the bidder has executed the agreement and furnished the
required contract security, whereupon the bid security is returned. Bid security of the other bidders is
returned after the bid opening. (11/90)

BID SHOPPING - an effort by a prime contractor to reduce the prices quoted by subcontractors and/or
suppliers. by providing the bid price to other subcontractors or suppliers in an attempt to get the other
subcontractors or suppliers to underbid the original price quoted. The reverse of this situation is when
subcontractors try to get a beller price aut of a prime contractor. This is known as Bid Peddling. (11/90)

BIDDING DOCUMENTS· the advertisement for bids, instructions to bidders, information available to
bidders. bid form with all attachments, and proposed contract documents (inclUding all addenda issued
prior to receipt of bids). (11/90)

BIDDING REQUIREMENTS - the advertisement for bids. instructions to bidders, supplementary
instructions and all attachments therein, information to bidders and all attachments therein, and bid form
and all attachments therein. (11/90)

BLACK BOX· describes a system (organism or mechanism) whose structure is unknown either because
it cannot be observed or it is proprietary, ciassified or too complex to be understood. (11190)

BLANKET BOND - a bond covering a group of persons, articles. or properties. (11/90)

BLOCK DIAGRAM - a dia9ram made up of vertically placed rectangles situated adjacent to each other on
a cammon base line. Where the characteristic to be depicted is quantitative, the height of the rectangles
is usualiy taken to be proportional to this quanmative variable. When this kind of diagram is used to
portray a frequency distribution ittakes the name of histogram. (11/90)

•
B.L.S. -Bureau of Labor Statistics. (11/90)
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B.L.S. PERIODICALS-
CPI Detailed Report. issued monthly
Current Wage Developments, issued monthly
Employment and Earnings, issued monthly
Monthly labor Review. issued monthly
Occupational Outlook Quarterly, issued quarterly
Producers' Prices and Price Indexes. issued monthly (previously Wholesale Price Index)
(11/90)

BONDS· instruments of security furnished by the contractor and/or surety in accordance with the contract
docurnents:Thetemrcontraet security refers to-thepayment I>en<!. PeAo""aAce beR<lafld lAose other
instruments of security required in the contract documents. (11/90)

BOND, BID - a bond that is executed in connection with the submittal of a bid and which guarantees that
the bidder. if awarded or offered the contract, will execute the contract and perform the work. The bidding
documents sometimes include a specific form for submittal of the bid bond and may be used to satisfy the
requirement for bid security as defined in the bidding documents. (11/90)

BOND. PAYMENT· a bond that is executed in connection with a contract and which secures the payment
of all persons supplying labor and material in the prosecution of the work provided for in the contract.
(11/90)

BOND PERFORMANCE - a bond that is executed in connection with a contract and which secures uie
performance and fulfillment of all the undertakings, covenants. terms, conditions, and agreements
contained in the contract. (11/90)

BONUS-PENALTY - a contractual arrangement between a client and a contractor wherein the contractor
is provided a bonus, usually a fixed sum of money, for each day the project is completed ahead of a
specified schedule and/or below a specified cost, and agrees to pay a similar penally for each day of
completion after the schedule date or over a specified cost up to a specified maximum either way_ The
penalty situation is sometimes referred to as liqUidated damages. (11/90)

BOOK VALUE (NET) - (1) current investment value on the books caiculated as original value less
depreciated accruals; (2) new asset value for accounting use; (3) the value of an outstanding share of
slack of a corporation at anyone time, detennined by the number of shares of that class outstanding.
(11/90)

BREACH OF CONTRACT - failure, by either the owner or the contractor. without legal excuse, to perform
any work or duly owed to the other person. (11/90)

BREAKEVEN CHART - a graphic representation of the relation between total income and total costs for
various levels of production and sales indicating areas of profit and loss. (11/90)

BREAKEVEN POINT - (1) in business operations. the rate of operations output, or sales at which income
is sufficient to equal operating costs or operating cost plus additional obligations that may be specified;
(2) the operating condition, such as output, at which two alternatives are equal in economy; (3) the
percentage of capacity operation of a manufacturing plant at which income will just cover expenses.
(11/90)
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BREAKOUT SCHEDULE· this jobsite schedule. generally in bar chart lorm is used to communicate the
day-la-day activtties to all working levels on the project as directed by the construction manager. Detail
inlormation with regard to equipment use. bulk material requirements, and craft skills distribution, as well
as the work to be accomplished, lorms the content 01 this schedule. The schedule is issued on a weekly
basis with a !WO to three-week look ahead from the issue date. This schedule generally contains Irom 25
to 100 activities. (11/91)

BUDGET· a planned allocation 01 resources. The planned cost 01 needed materials is usually subdivided
into quantity required and unit cost. The planned cost 01 labor is usually subdiVided into the workhours
required and the wage rate (plus lringe benefits and taxes). (11/90)

BUDGE I cas I OF WORK PERFORMED (BCWP)·- (he sum of me bUdgets for completed p·ortlons Of lIi-"
process work. plus the appropriate portion 01 the budget lor level 01 effort and apportioned effort lor the
relevant time period BCWP is commonly relerred to as "earned value". (11/90)

BUDGET COST OF WORK SCHEDULED (BCWS) - the sum 01 the bUdgets lor work scheduled to be
accomplished (including work-in- process), plus the appropriate portion 01 the budgets lor level 01 effort
and apportioned effort lor the relevant time period. (11/90)

BUDGETING - A process used to allocate the estimated cost 01 resources into cost accounts (i.e., the
cost budget) against which cost performance will be measured and assessed. Budgeting often considers
time-phasing in relation to a schedule and/or time-based financial requirements and constraints. (1/03)

BULK MATERIAL - material bought in lots. These items can be purchased Irom a standard catalog
description and are bought in quantily lor distribution as required. Examples are pipe (nonspooled).
conduil, fittings. and wire. (11190)

BURDEN - in construction, the cost 01 maintaining an office with staff other than operating personnel.
Includes also federal. state and local taxes, lringe benefits and other union contract obligations. In
manufacturing, burden sometimes denotes overhead. (11/90)

BURDEN OF PROOF - The necessity of proving the facts in a dispute on an issue raised between the
owner and the contractor. In a claim situation, the burden of prool is always on the person filing the claim.
This is true whether the contractor is claiming against the owner. or the owner is making a daim against
the contractor. (11/90)

BUSINESS PLANNING - the determination of financial. production and sales goals of a business
organization; and the identification of resources. methods. and procedures required to achieve the
established objectives within specified budgets and timetables. (11/90)

CALENDAR - time schedule of project activ~ies. The calendar identifies working days. holidays, and the
length of the working day In time units and/or shifts. (11/90)

CALENDAR RANGE - the span of the calendar lrom the calendar start date through the calendar end
date. The calendar start date is unit number one. The calendar range is usually expressed in years.
(11/90)

CALENDAR UNIT - the smallest time unit of the calendar that is in use to estimate activity duration. This
unit is generally in hours, shills, days, or weeks. Syn.: TIME UNIT. (11/90)
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CALENDAR START DATE - the date assigned to the first unit of the defined calendar; the first day of the
schedule. (11/90)

CAPACITY FACTOR - (1) the ratio of average load to maximum capacity; (2) the ratio between average
load and the rated capacity of the apparatus; (3) the ratio of the average actual use to the rated available
capacity. Also called Capacity Utilization Factor. (11/90)

CAPITAL BUDGETING - a systematic procedure for classifying, evaluating, and ranking proposed capital
expenditures for the purpose of comparison and selection, combined with the analysis of the financing
requirements. (11/90)

CAPII !'.L,1JIRECT • seeUTRECT COST ('1). ('1'1190)

CAPITAL, FIXED - the total original value of physical facilities which are not carried as a current expense
on the books of account and for which depreciation is allowed by Ihe Federal Government. It includes
plant equipment, building, furniture and fIXtures, and transportation equipment used directly in the
production of a product or service. It includes all costs incident to getting the property in place and in
operating condition, including legal costs, purchased patents, and paid-up licenses. Land, which is not
depreciable. is often included. Characteristically it cannot be converted readily into cash. (11/90)

CAPITAL, INDIRECT - see INDIRECT COST (1). (11/90)

CAPITAL, OPERATING - capital associated wtlh process facilities inside battery limits. (11190)

CAPITAL RECOVERY - (1) charging periodically to operations amounts that will ultimately equal the
amount of capital expenditure (see AMORTIZATION. DEPLETION, AND DEPRECIATION); (2) the
replacement of the original cost of an asset plus interest; (3) the process of regaining the net investment
in a project by means of revenue in excess of the costs from the project. (Usually implies amortization of
principal plus interest on the diminishing unrecovered balance.) (11/90)

CAPITAL RECOVERY FACTOR - a factor used to calculate the sum of money required at the end of
each of a series of periods to regain the net investment 01 a project plus the compounded interest on the
unrecovered balance. (11/90)

CAPITAL, SUSTAINING -the fixed capital requirements to (1) maintain the competitive position of a
project throughout its commercial life by improving product quality, related services, safety, or economy,
or (2) required to repiace facilities which wear out before the end of the project iife. (11/90)

CAPITAL, TOTAL - sum of fixed and working capilal. (11/90)

CAPITAL, VENTURE - capital invested in technology or marnets new at least to the particular
organization. (11/90)

CAPITAL, WORKING - the funds in addition to fixed capital and land investment which a company must
contribute to the project (excluding startup expense) to get the project started and meet subsequent
obligations as they come due. Working capital includes inventories, cash and accounts receivable minus
accounts payable. Characteristically, these funds can be converted readily into cash. Warning capital is
normally assumed recovered at the end of the project. (11/90)
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CAPITALIZED COST - (1) the present worth of a uniform series of periodic costs that continue for an
indefinitely long time (hypothetically infin~e); (2) the value at the purchase date of the asset of all
expenditures to be made in reference to this asset over an indefinite period of tjme. This cost can also be
regarded as the sum of capital which, if invested In a fund eaming a stipulated interest rate, will be
sufficient to provide for all payments required to maintain the asset in perpetual service. (11/90)

CASH COSTS - total cost excluding capital and depreciation spent on a reguiar basis over a period of
time, usually one year. Cash costs consist of manufacturing cost and other expenses such as
transportation cost, selling expense, research and development cost or corporate administrative expense.
(11/90)

-CASH now - the net flow of dollars into or out of a project. The algebraic sum, in any time period, of all
cash receipts, expenses, and investments. Also called cash proceeds or cash generated. The stream of
monetary (dollar) values - costs and benefits - resulting from a project investment. [Al (11/90)

CASH RETURN, PERCENT OF TOTAL CAPITAL - ratio of average depreciation plus average profit, to
total fixed and working capital, for a year of capacity sales. Under certain limited conditions, this figure
closely approximates that calculated by profitability index techniques where It is defined as the difference,
in any time period, between revenues and all cash expenses, including taxes. (11190)

CAUSATION - an explanation or description of the facts and circumstances that produce a result, the
cause and effect for which the contractor claims entitlement to compensation from the owner under the
contract. (11/90)

CHAIN INDEX - an index which globally measures the price change of a range of commodities. (11/90)

CHANGE - alteration or variation to a scope of work and/or the schedule for compieting the work. (11190)

CHANGE, CARDINAL - work that is beyond the scope of that specified in the contract and consequently
unauthorized. The basic tests for a cardinal change are whether the type of work was within the
contemplation of the parties when they entered into Ihe contract and whether the job as modified is still
the same basic job. (11/90)

CHANGE, CONSTRUCTIVE - an act or failure to act by the owner or the engineer that is not a directed
change, but which has the effect of requiring the contractor to accomplish work. different from that
required by the eXisting contract documents. (11/90)

CHANGE IN SCOPE - a change in objectives (either in quality or quantity of the specifications and/or
materiai), work plan, or schedule that results in a material difference from the terms of an approval to
proceed previously granted by higher authority. Under certain conditions (normally so staled in the
approval instrument), a change in resource applications may constitute a change in scope. (11/90)

CHANGE ORDER - a document requesting a scope change or correction. It must be approved by both
the client and the contractor before it becomes a legal change to the contract. (11/90)

CHANGE, UNILATERAL - see MODIFICATION, UNILATERAL. (11190)

CHANGE IN SEQUENCE - a change in the order of work initially specified or planned by the contractor. If
this change is ordered by the owner and results in additional cost to the contractor, the contractor may be
enlltled to recovery under the changes clause. (11/90)
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CHANGED CONDITIONS - see DIFFERING SITE CONDITIONS. (11/90)

CHART OF ACCOUNTS - see CODE OF ACCOUNTS. (11/90)

CHEBYSHEVS THEOREM - a statistical method of predicting the probability that a value will OCCur within
one or more standard deviations tt) of the mean. (11/90)

CHEMICAL ENGINEERING PLANT COST INDEX - an index tailor-made specifically for chemical plant
construction, composed of many subindexes for the various components of a chemical plan\. (11/90)

""-GO'JIiIr,'ll"Wfi\ll!IT-statemenl: reqoesling addltionaltirne-andief-money4ef-aGIs<>H»l'issioos-during..the
performanca of the construction contract. The contract must setlorth the lacts and circumstances for
which the owner or the engineer is responsible to be entitled to additional compensation and/or time.
(11/90)

CODE OF ACCOUNTS (COA) , A systematic coding structure lor organizing and managing asset, cost,
resource, and schedule activity information. A COA is essantially an index to facilitate finding, sorting,
compiling, summarizing, and otherwise managing information that the code is tied to. A complete code of
accounts includes definitions 01 the content of each account. Syns.: Chari of Accounts. Cost Codes.
(1/03)

COMMITMENTS, the sum 01 all financial obligations made. including incurred costs and expenditures as
well as obligations. which will not be performed until later. (11/90)

COMMODITY - in price index nomenclature, a good and sometimes a service. (11190)

COMPLETED ACTIVITY - an activily with an actual finish date. (11190)

COMPOSITE PRICE INDEX· an index which globally measures the price change 01 a range 01
commodities. (11190)

COMPOUND AMOUNT - the future worlh of a sum invested (or loaned) at compound interest. (11/90)

COMPOUND AMOUNT FACTOR· (1) Ihe lunction 01 interest rate and time that determines the
compound amount from a stated initial sum; (2) a factor which When multiplied by the single sum or
uniform series of payments will give the future worth at compound interest of such single sum or series.
(11/90)

COMPOUND INTEREST - (1) the type 01 interest that is periodically added to the amount of investment
(or toan) so that subsequent interest is based on the cumulative amount; (2) the interest charges under
the condition that interest is charged on any previous interest earned in any time period, as well as on the
principal. (11/90)

COMPOUNDING PERIOD - the time interval between dales at which interest is paid and added to the
amount of an investment or loan. Designates frequency of compounding. (11/90)

COMPOUNDING, CONTINUOUS - (1) a compound interest situation in which the compoundin9 period is
zero and the number of periods infinitely great. A mathematical concept that is practical for dealing with
frequent compounding and smail interest rates; (2) a mathematical procedure for evaluating compound
interest factors based on a continuous interest function rather than discrete interest periods. (11190)

• Copyright 2004 AACE International, Inc. AACE Inlernational Recommended Practice;

SchedUle DFM2010-1



13 of 72

•

Cost Engineering Terminology

'nl9.$~a'-----------------------------------
April 13, 2004

CONCEPTUAL SCHEDULE - a conceptual schedule is similar to a proposal schedule except it Is usually
time-scaled and is developed from the abstract design of the projec\. This schedule is used primarily to
give the client a general idea of the project scope and an overview of activities. Most conceptual
schedules contain between 30 and 200 activities. (11/90)

CONFLICT IN PLANS AND SPECIFICATIONS - statements or meanings in the contract documents
(including draWings and specifications) that cannot be reconciled by reasonable interpretation on the part
of the contractor and which may require the owner to provide an interpretation between alternatives.
(11/90)

CCI'ISENT OF SURETY - an aCknowledgement by a surety that its bond, given in connection with a
contract, continues to apply to the contract as modified; or, at the end of a contract, permission from the
surety to release all retainage to the contractor. (11/90)

CONSTANT BASKET - a set of goods and services with quantities fixed in relation to a given time period,
used for computing composite price indexes. (11/90)

CONSTANT BASKET PRICE INDEX - a price index which measures price changes by comparing the
expenditures necessary to provide the same set of goods and services at different points in time. (11/90)

CONSTANT DOLLARS - dollars of uniform purchasing power exclusive of general inflation or deflation.
Constant dollars are tied to a reference year. [AJ (11/90)

CONSTANT UTILITY PRICE INDEX - a composite price index which measures piice changes by
comparing the expenditures necessary to provide SUbstantially eqUivalent sets of goods and services at
different points in time. (11/90)

CONSTRAINT - an externally imposed factor affecting the scheduling of an activity. The external factor
may be a resource, such as labor, cost or equipment, or, it can be a physical event that must be
completed prior to the activity being restrained. Syn.: RESTRAINT. (II/gO)

CONSTRAINT DATE - see PLUG DATE. (11/90)

CONSTRUCTION COST - the sum of all costs, direct and indirect, inherent in converting a design plan for
material and equipment into a project ready for start-up, but not necessarily in production operation; the
sum of field labor, supervision, administration, tools, field office expense, materials, and equipment.

(11/90)

CONSTRUCTION MANAGEMENT - Project management as applied to construction. (11190)

CONSUMABLES - supplies and materials used up during construction. Includes utilities, fuels and
lUbricants, welding supplies, worker's supplies, medical supplies, etc. (11/90)

CONSUMERS PRICE INDEX (CPI) - a measure of time-te-time fluctuations in the price of a quantitatively
constant market basket of goods and services, selected as representative of a special level of living.
(11/90)

CONTINGENCY - An amount added to an estimate to allow for items, conditions, or events for which the
state, occurrence, andlor effect is uncertain and that experience shows will likely result, in aggregate, in
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additional costs. Typically estimat~'g statistical analysis Or judgment based on past asset or project
experience. Contingency usually xclu 5; 1) major scope changes such as changes in end product
specification, capacities, building s , and location of the asset or project (see management reserve), 2)
extraordinary events such as major strikes and natural disasters, 3) management reserves, and 4)
escalation and currency effects. Some of the items, conditions, or events for which the state, occurrence,
aifdJOreffect is uncertain include, but are not limiled to, planning and estimating errors and omissions,
minor price fluctuations (other than general escalation), design developments and changes within the
scope, and variations in market and environmental conditions. Contingency is generally induded in most
estimates, and is expected to be expended. (1104)

CONTRACTOR - a business entity that enters into contracts to provide goods or services to another
. party. (11190)

CONTRACT COMPLETION DATE - the date established in the contract for completion of all or specified
portions of the work. This date may be expressed as a calendar date or as a number of days after the
date for commencement of the contract time is issued. (11190)

CONTRACT DATE - any date specified in the contract or imposed on any project activity or event that
impacts the activitylproject schedule. Syn.: SCHEDULED DATE. (11190)

CONTRACT DOCUMENTS - lhe agreement, addenda (which pertain to the contract documents),
contracto~s bid (inclUding documentation accompanying the bid and any post-bid documentation
submitted prior to the notice of award) when attached as an exhibit to the agreement, the bonds, the
general conditions, the supptementary conditions, the specifications and the drawings as the same are
more specifically identified in the agreement, together with all amendments, modifications and
supplements issued pursuant to the general conditions on or after the effective date of the agreement.
(11190)

CONTRACT PRICE - the monies payable by the owner to the contractor under the contract documents as
stated in the agreement. (11190)

CONTRACT "READ AS A WHOLE" - reading an entire contract document, instead of reading each
clause in the contract in isolation. If a clause is ambiguous and can be interpreted in more than one way,
the meanin9 that conforms to the rest of the document is usually the accepted meaning. (11190)

CONTRACT TIME - the number of days within which, or the dates by Which, the work, or any specified
part thereof, is to be completed. (11190)

CONTRACT WORK BREAKDOWN STRUCTURE (CWBS) .. see WORK BREAKDOWN STRUCTURE.
(11190)

CONTRACTS - legal agreements between two or more parties, which may be of the types enumerated
below:

1. In Cost Plus contracts the contractor agrees to furnish to the client services and material at actual
cost, plus an agreed upon fee for these services. This type of contract is employed most often when
the scope of services to be provided is not well defined.

a. Cost Plus Percentage Burden and Fee - the client will pay all costs as defined in the terms of
the contract, plus "burden and fee" at a specified percent of the labor costs which the client is
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paying for directly, This type of contract generally is used for engineering services, In contracts
with some governmental agencies, burden items afe included in indirect cost.

b, Cost Plus Fixed Fee -the client pays costs as defined in the contract document. Burden on
reimbursable technical labor cost is considered in this case as part of cost. In addition to the costs
and burden. the client also pays a fixed amount as the contracto~s "fee",

c. Cost Plus Fixed Sum - the client will pay costs defined by contract plus a fixed sum which will
cover "non-reimbursable" costs and provide for a fee. This type of contract is used in lieu of a
cost plus fixed fee contract where the client wishes to have 'he contractor assume some of the
risk for items which would be Reimbursable under a Cost Plus Fixed Fee type of contract

d. Cost Plus Percentage Fee -the client pays all costs. plus a percentage for the use of the
contractor's organization.

2. Fixed Price types of contract are ones wherein a contractor agrees to furnish services and material
at a specified price. possibly with a mutuaily agreed upon escalation clause. This type of contract is
most often employed when the scope of services to be provided is well defined.

a. Lump Sum - contractor agrees to perform all services as specified by the contract for a fixed
amount. A variation of this type may include a tum-key arrangement where the contractor
guarantees quality. quantity and yield on a process plant or other installation.

b. Unit Price - contractor will be paid at an agreed upon unit rate for services performed. For
example, technical work-hours will be paid for at the unit price agreed upon, Often field work is
assigned to a subcontractor by the prime contractor on a unit price basis.

c. Guaranteed Maximum (Target Price) - a contractor agrees to perfonm all services as defined in
the contract document guaranteeing that the total cost to the client will not exceed a stipulated
maximum figure. Quite often, these types of contracts witl contain special share-of-the-saving
arrangements to provide incentive to the contractor to minimize costs below the stipulated
maximum. .

d. Bonus~Penalty - a special contractual arrangement usually between a client and a contractor
wherein the contractor is guaranteed a bonus, usually a fixed sum of money. for each day the
project is completed ahead of a specified schedule and/or below a specified cost. and agrees to
pay a similar penalty for each day of completion after the schedule date or over a specified cost
up to a specified maximum either way. The penalty situation is sometimes referred to as
liquidated damages. (11/90)

CONTROL - management action, either preplanned to achieve the desired result or taken as a corrective
measure prompted by the monitoring process. (11/90)

CORRECTION PERIOD - the period of time within which the contractor shall promptly, without cost to the
owner and in accordance with the owner's written instructions. either correct defective work, or if it has
been rejected by the owner, remove it from the site and replace it with nondefective work. pursuant to the
general conditions. (11/90)

COST - in project control and accounting, it is the amount measured in money. cash expended or liability
incurred, in consideration of goods and/or services received. From a total cost management perspective,
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cost may include any investment of resources in strategic assets including time, monetary, human, and
physical resources. (1/02)

COST ACCOUNTING - The historical reporting 01 actual and/or committed disbursements (costs and
expenditures) on a project. Costs are denoted and segregated within cost codes that are defined in a
chart of accounts. In project control practice, cost accounting prOVides the measure of cost commitment
andlor expenditure that can be compared to the measure of physical completion (or eamed value) of an
account. (1/03)

COST ANALYSIS - a historical andlor predictive method of ascertaining for what purpose expenditures
on a project were made and utilizing this information to project the cost of a project as well as costs of
future projects. The analysis may also include application of escalation, cost differentials between various
loca;"iiies, types of buildings; types of projects, and time of year. (1 i190) ..

COST APPROACH - one of the three approaches in the appraisal process. Underlying the theory of the
cost approach is the principle of SUbstitution, which suggests that no rational person wili pay more for a
property than the amount with which he/she can obtain, by purchase of a site and construction of a
building without undue delay, a property of equal desirabiltty and utilily. (11/90)

COST AND SCHEDULE CONTROL SYSTEMS CRITERIA (CISCSC) - established characteristics that a
contractor's internal management control system must possess to assure effective planning and control of
contract work, costs, and schedules. (11190)

COST CATEGORY - the name and number, or both, of a function. hardware, or other significant cost
category for which costs are to be summarized. (11/90)

COST CONTROL - the application of procedures to monitor expenditures and performance against
progress of projects Of manUfacturing operations; to measure variance from authorized budgets and allow
effective action to be taken to achieve minimum costs. (11/90)

COST ENGINEER - an engineer whose judgment and experience are utilized in the application of
scientific principles and techniques to prOblems of estimation; cost control; business planning and
management science; profitability analysis; project management; and planning and scheduling. (11/90)

COST ESTIMATE - A prediction of quantities, cost andlor price of resources required by the scope of an
asset investment option, activity, or project. As a prediction, an estimate must address risks and
uncenainties. Estimates are used primarily as inputs for bUdgeting, cost or value analysis. decision
making in business, asset and project planning, or for project cost and schedule control processes. Cost
estimates are determined using experience and calculating and forecasting the future cost of resources,
methOds, and management Within a scheduled time frame. Included in these costs are assessments and
an evaluation of risks. See COST ESTIMATE CLASSIFICATION. (1104)

COST ESTIMATE CATEGORY. See COST ESTIMATE CLASSIFICATION SYSTEM. (1/04)

COST ESTIMATE CLASS. See COST ESTIMATE CLASSIFICATION SYSTEM. (1104)

COST ESTIMATE CLASSIFICATION-There are numerous characteristics that can be used to categorize
project cost estimate types. Some of these characteristics are: degree of project definition, end usage of
the estimate, estimating methodology, and the effort and time needed to prepare the estimate. The
primary characteristic used to define the classification category is the degree of project definition -- the
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level of project definition determines the estimate class. The other characteristics are considered
secondary.

The le~el of oroject definition defines maturity, or the extent and types of input information available to the
estimating process. Such inputs include project scope definition, requirements documents, specifications,
project ~Ians, drawin~5, ca~ation5. lessons learne~ from pas~ projects•.reconnaissa~ce data. and ~ther

information that mus be developed to define the proJect. Each Industry will have a typical set of defining
deliverables that are used to support the type of estimates used in Ihat industry. The set of deliverables
becomes more definitive and complete as the level of project definition (e.g., project engineering)
progresses.

For projects, the estimate class designations that follow below are labeled Class 1, 2, 3, 4, and 5. A Class
5 estimate is based upon the lowesl Jevel of pcoiect definition, and a Glass 1 estimate is closest to fuJI
pio}ectdefinition and maturity. This "rountdowri' approach considers that estimating is a process whereby
successive estimates are prepared until a final estimate closes the process.

CLASS 5 ESTIMATE
(Typical/evel ofproject definition required: >0% to 2% of full project definition.)
Class 5 estimates are generally prepared based on very limited information, and SUbsequently have
wide accuracy ranges. As such, some companies and organizations have elected to determine that
due to the inherent inaccuracies, such estimates cannot be classified in a conventional and systemic
manner. Class 5 estimates, due to the requirements of end use, may be prepared within a very
limited amount of time and with little effort expended. Class 5 estimates are prepared for any number
of strategic business planning purposes, such as but not limited to market studies, assessment of
initial viability, evaluation of alternate schemes, project screening, project location studies, evaluation
of resource needs and budgeting, long-range capital planning, etc.

CLASS 4 ESTIMATE
(Typical/evel ofproject definition required: 1% to 15% of full project definition.)
Class 4 estimates are generally prepared based on limited information and subsequently have fairly
wide accuracy ranges. They are typically used for project screening, determination of feasibility,
concept evaluation, and preliminary budget approval. Class 4 estimates are prepared for a number of
purposes, such as but not limited to, detailed strategic planning, business development, project
screening at more developed stages, alternative scheme analysis, confirmation of economic and/or
technical feasibility, and preliminary budget approval or approval to proceed to next stage.

CLASS 3 ESTIMATE
(Typical level of project definition required: 10% 10 40% of full project definition.)
Class 3 estimates are generally prepared to form the basis for budget authorization, appropriation,
and/or funding. Class 3 estimates are typically prepared to support full project funding requests, and
become the first of the project phase "control estimate' against which all actual costs and resources will
be monitored for variations to the bUdget. They are used as the project budget until replaced by more
detailed estimates. In many owner organizations, a Class 3 estimate may be the last estimate
reqUired and could well form the only basis for cosVschedule control.

CLASS 2 ESTIMATE
(Typical level ofproject definffion required: 30% to 70% of full projecl definition.)
Class 2 estimates are generally prepared to form a detailed control baseline against which all projeci
work is monitored in terms of cost and progress control. For contractors, this class of estimate is often
used as the "bid' estimate to establish contract value. Class 2 estimates are typically prepared as the
detailed control baseline against which all actual costs and resources will now be monitored for
variations to the budget, and form a part of the change/variation control program.

CLASS 1 ESTIMATE
(Typical level of project definition reqUired: 50% to 100% of full project definition.)
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Class 1 estimates are generaily prepared for discrete parts or sections of the total project rather than
generating this level of detail for the entire project. The parts of the project estimated at this level of
detail will typically be used by subcontractors for bids, or by owners for check estimates, The updated
estimate is often referred to as the current control estimate and becomes the new baseline for
cosUschedule control of the project. Class 1 estimates may be prepared for parts of the project to
comprise a fair price estimate or bid check estimate to compare against a contractors bid estimate, or
to evaluate/dispute claims, Class 1 estimates are typically prepared to form a current control estimate
to be used as the final control baseline against which all actual costs and resources will now be
monnored for variations to the budget, and form a part of the changelvariation control program, They
may be used to evaluate bid checking, to support vendor/contractor negotiations, or for claim
evaluations and dispute resolution.

Syn.:COST ESTIMATE TY~E; COST ESTIMATE CLASS; COST ESTIMATE CATEGORY. see also
MCE Recommended Practices No. 17R-97 "Cost Estimate Classification Systerri'and No, 18R-97"Cost
Estimate Classification System-As Applied in Engineering, Procurement, and Construction for the
Process IndustrieS'. (1/04)

COST ESTIMATE TYPE. See COST ESTIMATE CLASSIFICATION SYSTEM. (1/04)

COST ESTIMATING - A predictive process used to quantify, cost, and price the resources required by the
scope of an asset investment option, activity. or project. As a predictive process, estimating must address
risks and uncertainties. The outputs of estimating are used primarily as inputs for bUdgeting. cost or value
analysis, decision making in business. asset and project planning, or for project cost and schedule control
processes.

As applied in the project engineering and construction industry, cost estimating is the determination of
quantity and the predIcting and forecasting, Within a defined scope. of the costs reqUired to construct and
equip a facility. Costs are determined utilizing experience and calCUlating and forecasting the future cost
of resources. methods. and management within a scheduled time frame. Included in these costs are
assessments and an evaluation of risks. (1/03)

COST ESTIMATING RELATIONSHIP (CER) -In estimating, an algorithm or formUla that is used to
perform the costing operation. CERs show SOme resource (e.g., cost, quantity, or time) as a function of
one or more parameters that quantify scope, execution strategies. or other defining elements. A CER may
be formulated in a manner that in addition to providing the most likely resource value, also provides a
probability distribution tor the resource value. Cost estimating relationships may be used in either
definitive or parametric estimating methods. See DEFINITIVE ESTIMATE and PARAMETRIC ESTIMATE.
(1103)

COST INDEX (PRICE INDEX) - a number which relates the cost of an item at a specific time to the
corresponding cost at some arbitrarily specified time in the past. See PRtCE INDEX. (11190)

COST OF CAPITAL - A term, usually used in capital budgeting, to express as an interest rate percentage
the overall estimated cost of investment capital at a given point in time, including both equity and
borrowed funds. (11190)

COST OF LOST BUSINESS ADVANTAGE - the cost associated with loss of repeat business and/or the
loss of business due to reqUired resources and costs. (11/90)

COST OF OWNERSHIP" the cost of operations, maintenance, follow-on logistical support, and end item
and associated support systems. Syn.: OPERATING AND SUPPORT COSTS. [DJ (11/90)
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COST OF QUALITY - consists of Ihe sum of Ihose costs associated with: (a) cost of quality conformance,
(b) cost of quality nonconformance, (c) cost of lost business advantage. (11/90)

COST OF QUALITY CONFORMANCE - the cost associated with the quality management activities of
appraisal, training, and prevention. (11/90)

COST OF QUALITY NONCONFORMANCE - the cost associated with deviations involving rework and/or
the provision of deliverables that are more than required. (11/90)

COST VALUE - see FUNCTIONAL WORTH. (11190)

COST-OF-LIVING INDEX - in modem usage, a price index based on a constant utility concept as
opposed to a constant basket concept. (11/90) -

COSTING - Cost estimating activity that translates quantified technical and programmatic scope
information into expressions of the cost and resources required. In costing, this translation is usually done
using algorithms or CERs. In the cost estimating process, costing foHows scope determination and
quantification, and precedes pricing and budgeting. (1103)

COSTING-ACTIVITY BASED (ABC) - Costing in a way that the costs bUdgeted to an account truly
represent aH the resources consumed by the activity or item represented in Ihe account. (1/03)

CRITERIA - a document that provides objectives, guidelines, procedures, and standards to be used to
execute the development, design, andlor construction portions of a project. (11/90)

CRITICAL ACTIVITY - any activity on a critical path. (11/90)

CRITICAL PATH - One or more sequences of activities with the least amount of total floal activities
running from the start event to the finish event in the schedule. It is the longest time path through the
schedule. (3/04)

CRITICAL PATH METHOD - a scheduling technique using arrow, precedence, or PERT diagrams to
determine the length of a project and to identify Ihe activities and constraints on the critical path. (11/90)

CRlT1CAUTY - a measure of the significance or impact of failure of a product, process, or service to meet
established requirements. (11/90)

CRUDE MATERIALS - includes products entering the market for the first time which have not been
fabricated or manufactured but will be processed before becoming finished goods (e.g., steel scrap,
wheat, raw cotton). Syn: Raw Materials (11/90)

CURRENT COST ACCOUNTING (CCA) - a methodoiogy prescribed by the Financial Accounting Board
to compute and report financial activities in constant doHars. (11/90)

CURRENT DOLLARS - doHars of purchasing power in which actual prices are stated, inclUding inflation
or deflation. In the absence of inflation or deflation, current dollars equal constanl doHars. (A] (11/90)

CURRENT PERIOD (OF A GIVEN PRICE INDEX) - period for which prices are compared to the base
period prices. (11/90)
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CUSTOM IN THE INDUSTRY - an established practice in a particular industry in the general area. It may
be used to show the practice to be followed in a particular circumstance. (11/90)

CYBERNETICS - (1) the field of control and communication theory in general, without specific restriction
to any area of application or investigation; (2) the behavior and design of mechanisms, organisms, and/or
organizations that receive and generate information and respond to it in order to attain a desired result.
(11/90)

DAMAGES, ACTUAL -the increased cost to one party resulting from another party's acts or omissions
affecting the contract but not incorporated into a contract modification. (11/90)

DAMAGES,·UQUIDATED - an amount of money stated in the contract as being the liability of a contractor.
for failure to complete the work by Ihe designated timers). Liquidated damages ordinarily stop at the point
of substantial completion of the project or beneficial occupancy by the owner. (11190)

DAMAGES, RIPPLE - see IMPACT COST. (11/90)

DATA DATE (DO) - the caiendar date that indicates when the project has been updated. (11190)

DATE FOR THE COMMENCEMENT OF THE CONTRACT TIME - the date when the contract time
commences to run and on which the contractor shall start to perform the contractor's obligations under
the contract documents. (11/90)

DECELERATION - the opposite of acceleration. A direction, either expressed or implied, to slow down job
progress. (11/90)

DECISIONS UNDER CERTAINTY - simple decisions that assume complete information and no
uncertainty connected with the analysis of the decisions. (11190)

DECISIONS UNDER RISK· a decision problem in which the analyst elecls to conSider several possible
futures, Ihe probabil~iesof which can be estimated. (11/90)

DECISIONS UNDER UNCERTAINTY - a decision for which Ihe analysl elects to consider several
possible futures, the probabilities of which cannot be estimated. (11/90)

DECLINING BALANCE DEPRECIATION· method of computing depreciation in which the annual charge
is a fixed percentage of the depreciated book value at the beginning of the year to which the depreciation
applies. Syn: Percent On Diminishing Vaiue (11/90)

DE-ESCALATE - a method to convert present-day costs or costs of any point in time to costs at some
previous date via applicable indexes. (11/90)

DEFECT - a deviation of a severity sufficient to require corrective action. (11/90)

DEFECTIVE - an adjeclive which, when modifying the work, refers to wort< that is unsatisfactory, faulty or
deficient, or does not conform to the contract documents, or does not meet the requirements of any
inspection. reference standard. test or approval referred to in the contract documents, or has been
damaged prior to the engineer's recommendation of final payment (unless responsibility for the protection
thereof has been assumed by the owner at substantial completion in accordance with the contract
documents). (11/90)I. Copyright 2004 AACE International, Inc. AACE Inle1nalional Recommended Practices
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DEFECTIVE SPECIFICATIONS· specifications and/or drawings which contain errors, omissions, andlor
conflicts, which affect or prevent the contractor's performance of the work. (11/90)

DEFECT, LATENT· a defect in the work which cannot be observed by reasonable inspection. (11/90)

DEFECT, PATENT· a defect in the work which can be observed by reasonable inspection. (11/90)

DEFINITIVE ESTIMATE - In estimaling practice, describes estimating algorithms or cost estimating I
relationships that are not highly probabilistic in nature (I.e.. the parameters or quantification inputs to the
algorithm tend to be conclusive or definitive representations of the scope). Typical definitive estimate I
algori!hrrrs incl.,g,!, .but '1I8 notlimiteq to, delEljjed unitand lim,·ite"!.!'ost techniqu.es ()..e., each sp.,qfrc I.
quantified item is listed and casted separately). (1/03) . . ,~ ..",..J l,.•t

~\.'l,\( ~ :....r::J \..,,"' ..... 01::: "' ......~.

DEFLATION· an absolute price decline for a commodity; also, an operation by means of which a current
dollar value series is transformed into a constant dollar value series (i.e., is expressed in "realll terms
using appropriate price indexes as deflators). (11/90)

DELAY· to cause the work or some portion of the work to start or be completed later than planned or
later than scheduled. (4104)

DELAY, COMPENSABLE· any delay beyond the control and without the fault or negligence of the
contractor resulting from the owner-caused changes in the work, differing site conditions, suspensions of
the work. or termination for convenience by the Owner. (11/90)

DELAY. CONCURRENT -two or more delays in the same time frame or which have an independenl
effect on the end date. The owner/engineer and the contractor may each be responsible for delay in
completing the work. This may bar either party from assessing damage against the other. This may also
refer to two or more delays by the same party during a single time period. (11/90)

DELAY. EXCUSABLE· any delay beyond the control and without the fault or ne91igence of the contractor
or the owner, caused by events or circumstances such as, but not limited to. acts of God or of Ihe public
enemy, acts of intervenors, acts of government other than the owner, fires, floods, epidemics, quarantine
restrictions. freight embargoes, hurricanes, tornadoes. labor disputes, etc. Generally. a delay caused by
an excusable delay to another contractor is compensable when the contract documents specifically void
recovery of delay costs. (11190)

DELAY, INEXCUSABLE· any delay caused by evenfs or circumstances within the control of the
contractor, such as inadequate crewing, slow submittals, etc, which might have been avoided by the
exercise of care. prudence, foresight, or diligence on the part of the contractor. (11/90)

DELAY, NONPREJUDICIAL • any delay impacting a portion of the work within the ava,lable total float or
slack time, and not necessarily preventing completion of the work within the contract time. (11/90)

DELAY. PREJUDICIAL· any excusable or compensable delay Impaclingthe work and exceeding the
total float available in the progress schedule. thus preventing completion of the work within the conlract
time unless the work is accelerated. (11/90)

. ,
,'"..J",L'l-C'..J

(,i.rff1

DELIVERABLE" a report or product of one or more tasks that satisfy One or more objeclives and must be
delivered to satisfy contractual requirements. (11/90)
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DEMAND FACTOR - (1) the ratio of the maximum instantaneous production rate to the production rate for
which the equipment was designed; (2) the ratio between the maximum power demand and the total
connected load of the system. (11/90)

DEMOGRAPHIC INDEX - cost indexes developed to deal with geographic cost differences. (11/90)

DEMURRAGE - a charge made on cars. vehicles. or vessels held by or for consignor or consignee for
loading or unloading. for forwarding directions or for any other purpose. (11/90)

DEPLETION - (1) a form of capital recovery applicable to extractive property (eg. mines). Depletion can
be on a unit-of-output basis related to original or current appraisal of extent and value of the deposit.
{KAewft as percentage deptetion.}·~2ttesselliI19otttre valu& o-nrfJ asseldUEffo a decrease inlhe quantity
available. Depletion is similar to depreciation except that it refers to such natural resources as coal. oil,
and timber in forests. (11/90)

DEPRECIATED BOOK VALUE - the first cost of the capitalized asset minus the accumulation of annual
depreciation cost charges. (11190)

DEPRECIATION - (1) decline in value of a capitalized asset; (2) a form of capital recovery applicable to a
property with a life span of more than one year. in which an appropriate portion of the asset's value is
periodically charged to current operations. (11/90)

DETAILED ENGINEERiNG - the detailed design. drafting. engineering. and other related services
necessary to purchase equipment and materials and construct a facility, (11/90)

DETAILED SCHEDULE - a schedule which displays the lowest level of detail necessary to control the
project through job completion. The intent of this schedule is to finalize remaining requirements for the
total project. (11/90)

DETERMINISTIC MODEL - a deterministic model. as opposed to a Stochastic model. is one which
contains no random elements and for which, therefore, the future course of the system is determined by
its state at present (and/or in the past). (11/90)

DEVELOPMENT COSTS - those costs specific to a project. either capital or expense items. which occur
prior to commer~ial sales and which are necessary in determining the potential of that project for
consideration and eventual promotion. Major cost areas include process, product, and market research
and development. (11/90)

DEVIATION - a departure from established requirements. A deviation in the work prodUct may be
classified as an imperfection, nonconformance, or defect, based on its severity in failing to meet or
unnecessarily exceed Ihe requirements. (11/90)

DEVIATION COSTS - the sum of those costs. inclUding consequential costs such as schedule impact.
associated with the rejecUon or rework of a product, process, or service due to a departure from
established requirements. Also may include the cost associated with the provision of deJiverables that are
more than required. (11/90)

DIFFERENTIAL PRICE ESCALATION RATE - the expected percent difference between the rate of
increase assumed for a given item of cost (such as energy). and the general rate of infiation. [A] (11/90)
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DIFFERING SITE CONDITIONS - subsurface Or latent physical conditions at the site differing materially
from those condttions indicated in the contract documents or unknown physical conditions at the site, of
an unusual nature, differing materially from conditions normally encountered and generally recognized 85

inherent in work olthe nature provided for in the contract. (11190)

DIRECT COST - (1) in construction, cost of installed equipment, material and labor directly involved in the
physical construction of the permanent facility. (2) in manufacturing, service and other non-construction
industries, the portion of operating costs that is generally assignable to a specific product or process area.
Usually included are:

a. Input Materials
1>. Operating, Supervision, and Clerical Payroll
c. Fringe Benems
d. Maintenance
e. Utilities
f. Catalysts, Chemicals and Operating Supplies
g. Miscellaneous (Royalties, Services, Packaging, etc.)

Definitions of the above classifications are:

a. Input Material - raw materials which appear in some form as a prodUct. For example, water added
to resin formulation is an input material, but sulfuric acid catalyst, consumed in manufacturing high
octane alkylate, is not.

b. Operating, Supervision, and Clerical Payroll - wages and salaries paid to personnel who operate
the production facilities.

c. Fringe Benefits - payroll costs other than wages not paid directly to the employee. They include
costs for:

1) Holidays, vacations. sick leave
2) Federal old age insurance
3) Pensions. life Insurance, savings plans, etc.

In contracts with some governmental agencies these items are included in indirect cost.

d. Maintenance Cost - expense incurred to keep manufactUring facilities operational. It consists of:

1) Maintenance Payroll Cost
2) Maintenance Materials and Supplies Cost

Maintenance materials which have a life of more than one year are usually considered capita!
investment in detailed cash flow accounting.

e. Utilities - the fuel, steam, air, power and water which must be purchased or generated to support
the plant operation.

f. Catalysts, Chemicals and Operating Supplies - materials consumed in the manufacturing operation,
but not appearing as a product. Operating supplies are a minor cost in process industries and are
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sometimes assumed to be in the maintenance materials estimate; but in many industries, mining for
example, they are a significant proportion of direct c.ost.

g. Miscellaneous

1) Royalties - costs paid to others for the use of a proprietary process. Both paid-up and "running"
royalties are used. Cost of paid-up royalties are usually on the basis of production rate. Royalties
vary widely, however, and are specific for the situation under consideration.

2) Packaging Cost - material and labor necessary to place the product in a suitable container for
shipment. Also called Packaging and Container Cost or Packing Cost. Sometimes considered an

'indirect cost together with distribution costs such as for warehousing. loading and transportation.

Although the direct costs described above are typical and in general use, each industry has unique costs
which fall into the "direct cost" category. A few examples are equipment rental, waste disposal, contracts,
etc. (11/90)

DISCOUNTED CASH FLOW - (1) the present worth of a sequence in time of sums of money when the
sequence is considered as a flow of cash into andlor out of an economic unit; (2) an investment analysis
which compares the present worth of projected receipts and disbursements occurring at designated future
times in order to estimate the rate of return from the investment or project. Also called Discounted Cash
Flow Rate of Return, Interest Rate of Return, Internal Rate of Return, Investor's Method or Profitability
Index. (11/90)

DISCOUNTED PAYBACK PERIOD (DPB) - the time required for the cumulative benefits from an
investment to pay back the investment cost and other accrued costs considering the time value of money.
[A](11/90)

DISCOUNT FACTOR - a multiplicative number (calculated from a discount formula for a given discount
rate and interest period) that is used to convert costs and benefits occurring at different times to a
common time. [AJ (11/90)

DISCOUNTING - a technique for converting cash nows that occur over time to equivalent amounts at a
common time. [A] (11/90)

DISCOUNT RATE - the rate of interest renecting the investo~s time value of money, used to determine
discount factors for converting benefits and costs occurring at different times to a base time. The discount
rate may be expressed as nominal or real. [AJ (11/90)

DISiNFLATION - a downward trend in inftation rates, effected by weak or declining demand. It may weil
portend deflation. (11/90)

DISPATCHING - the selecting and sequence of jobs to be run at individual work stations and the
assignment of these jobs to workers. In many companies. dispatching is done by the actual shop line
supervisor. set-up worker or lead worker. A dispatcher is usually a representative of the Production
Control Department which handles this job assignment task. (11/90)

•
DISPERSION - the scaltering of values from the mean. (11/90)
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DISPUTE - a disagreement between the owner and the contraelor as to a question of fact or contract
interpretation which cannot be resolved to the mutual satisfaelion of the parties. (11/90)

DISRUPTION - an action or event which hinders a party from proceeding with the work or some portion of
the work as planned or as scheduled. (4/04)

DISTRIBUTABLES - the field portion of a construction project that can be associated with any specific
account. Includes the field nonmanual staff. field office. office supplies. temporary construction. utilities.
small tools, construction equipment. weather protection, snow removal, lost time, labor burden, etc. When
completion cost reports are prepared. the distributable costs may be distributed across the direct
accounts. (11/90)

DISTRIBUTION - the broad range of activities concemed with efficient movement of finished products
from the end of the production line to the consumer, ;n some cases it may include the movement of raw
materials from the source of supply to the beginning of the production line. These activities include freight

. transportation. warehousing. material handling. protective packaging. inventory control. plant and
warehouse site selection. order processing, market and sales fOrecasting, customer service, attendant
management information systems; and in some cases. buying activities. (11/90)

DISTRIBUTION CURVE - the graph of cumulated frequency as ordinate against the variate value as
abscissa, namely the graph of the distribution function. The curve is sometimes known as an '"ogive'", a
name introduced by Galton. because the distribution curve of a normal function is of the ogive shape; but
not all distribution curves have this form and the term '"ogive" is better avoided or confined to the normal
or nearly normal case. (11/90)

DRAWINGS, PLANS - the drawings, plans or reproductions thereof, which show lOcation, character,
dimensions. and details of the work to be performed and which are referred to in the contract documents.
(11/90)

DUMMY ACTIVITY - an activity. always of zero duration. used to show logical dependency when an
activity cannot start before another is complete, but which does not lie on the same path through the
network. Normally. these dummy activities are graphically represented as a dashed line headed by an
arrow and inserted between two nodes to indicate a precedence relationship or to maintain a unique
numbering of concurrent activities. (11/90)

DUMMY START ACTIVITY - an activity entered into the network for the sole purpose of creating a single
start for the network. (11/90)

DURABLE GOODS - generally. any producer or consumer goods whose continuous serviceability is likely
to exceed three years (e.g.• trucks. furniture). (11/90)

DURATION - the lime required to accomplish an activity. See ACTIVITY DURATION. (11/90)

DYNAMIC PROGRAMMING - a method for optimizin9 a set of decisions which may be made
sequentially. Characteristically. each decision may be made in the light of the information embodied in a
small number of observables called state variables. The incurred cost for each period is a mathematical
function of the current state and decision variables, whire future states are functions of these variables.
The aim of the decision policy is to minimize the total incurred cost, or equivalently the average cost per
period. The mathematical treatment of such decision problems involves the theory of functional
equations. and usually reqUires a di9itai computer for implementation. (11/90)
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EARLIEST EXPECTED COMPLETION DATE - the earliest calendar date on which the completion of an
activity work package or summary item occurs. [P] (11/90)

EARLY EVENT TIME (EV) - the earliest Ume at which an event may occur. (11/90)

EARLY FINISH TIME (EF) - the earliest time at which an activity can be completed; equal 10 the early
start of the activity plus its remaining duraUon. (11/90)

EARLY START TIME (ES) - the earliest time any activity may begin as logically constrained by the
network for a specific work schedule. (11/90)

EARLY WORK SCHEDULE - predicated on the parameters established by the proposal schedule and
any negotiated changes, the early work schedule defines reportable pieces of work within major areas.
The format is developed into a logic network including engineering drawings, bid inquiries, purchase
orders, and equipment deliveries, and can be displayed as a time-phased network. The detail of this
schedule concentrates on projected engineering construction issue drawings released and equipment
deliveries. The activities of the early part of construction are more defined than in the proposal or
milestone schedUle. (11/90)

EARNED VALUE - the periodic, consistent measurement of work performed in terms of the bUdget
planned for Ihat work. In criteria terminology, earned value is the budgeted cost of work performed. It is
compared to the budgeted cost of work scheduled (planned) to obtain schedule performance and it is
compared to the actual cost of work performed to obtain cost performance. (11190)

EARNED VALUE CONCEPT -the measurement at any time of work accomplished (performed) in lerms
of budgets pianned for that work, and the use of these data to indicate contract cost and schedule
performance. The earned value of work done is quanUfied as the budgeted cost for work performed
(BCWP) compared to the bUdgeted cost for work scheduled (BCWS) to show schedule performance and
compared to the actual cost of work performed (ACWP) to indicate cost performance. (11/90)

EARNED VALUE REPORTS - cost and schedule performance reports that are part of the performance
measurement system. These reports make use of the earned value concept of measuring work
accomplishment. (11/90)

EARNINGS VALUE - the present worth of an income producer's probable future net earnings, as
prognosticated on the basis of recent and present expense and earnings and the business outlook.
(11/90)

ECONOMIC EVALUATION METHODS - a set of economic analysis techniques that considers all relevant
costs associated with a project investment during its study period, comprising such techniques as Iife
cycle cost. benefil-to-cost ratio, savings-ta-Investment raUo, internal rate of return, and net savings. [A]
(11/90)

ECONOMIC LIFE - that period of time over which an investment is considered to be the least-cost
alternative for rneeUng a particular objective. Syn.; PROJECT LIFE. [A] (11/90)

ECONOMIC RETURN - Ihe profit derived from a project or business enterprise without consideration of
obligations to financial contributors and claims of others based On profit. (11/90)
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ECONOMIC VALUE -the value of property in view of all its expected economic uses. as distinct from its
value in view of any particular use. Also, economic value reflects the importance of a property as an
economic means to an end, rather than as an end in nself. (11/90)

ECONOMY - the cost or profit situation regarding a practical enterprise or project as in economy study,
engineering economy. and project economy. (11/90)

EFFECTIVE DATE OF THE AGREEMENT -the date indicated in the agreement on Which it becomes
effective. but if no such date is indicated, the date on which the agreement is signed and delivered by the
last of the two parties to sign and deliver. (11/90)

- EFFECTIVE INTfRES'I' ' the true valueorinterl!!il rate compured by equalion.Jor compound Interest
rate for a I-year period. (11/90)

EFFICIENCY - the ratio of the effective or useful output to the total input in a project. (4/04)

ELEMENTARY COMMODITY GROUPS (ELEMENTARY GROUPS) - the lowest level of goods and
services for which a consistent set of value weights is available (11/90)

ENDING EVENT - the eventlhat signifies the completion of all activities leading to that event. (II/gO)

ENDING NODE OF NETWORK (ADM) - a node where no activities begin, but one or more activities end.
(11/90)

END NETWORK EVENT - the event that signifies the end of a network. (11/90)

ENDOWMENT - a fund established for the support of some project or succession of donations or financial
obligations. (11/90)

ENGINEER (IN CONTRACTS) - the individual, partnership. corporation. joint venture. or any combiantion
thereof, named as the engineer in the agreement who will have the rights and authority assigned to the
engineer in the contract documents. The term "the engineer" means the engineer or the engineer's
authorized representative. (11/90)

ENTERPRISE - in total cost management, any endeavor, business, government, group, individual or
other entity that owns. controls. or operates strategic assets. (1/02)

EQUITABLE ADJUSTMENT - a change in the contract price and/or time to compensate the contractor for
expense or delay incurred due to the actions or lack of action of the owner or the owner's representatives
or other occurrences, or to compensate the owner for contract reductions. The objective of an equitable
adjustment is to put the contractor on the same relative financial position after the change as before the
change. (11/90)

EQUIVALENT SETS OF COMMODITiES - sets of commodities which provide the same total satisfaction
to a given group of consumers (Without necessarily being identicai). (11/90)

EQUIVALENT UNIFORM ANNUAL VALUE - See ANNUAL VAtUE. [A] (11190)
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ERROR - any item or activity in a system that is performed incorrectly, resulting in a deviation, e.g.,
design error, fabrication effOr, construction error, etc. An error requires an evaluation to determine what
corrective action is necessary. (11190)

ERRORS AND OMISSIONS - deficiencies, usually in design or drafting, in the plans and specifications
that must be corrected in order for the facility to operate properly. Errors in plans and specifications are
normally items that are shown incorrectly, while omissions are normally items that are not shown at all.
(11190)

ESCALATION -the provision in actual or estimated costs lor an increase in the cost of equipment,
material, labor, etc. over that specified in the purchase order ar contract due to continuing price level
changes overtime. (11190)

ESCALATOR CLAUSE - clause contained in collective agreements, providing lor an automatic price
adjustment based on changes in specified indices. (11190)

ESTEEM VALUE - see FUNCTIONAL WORTH. (11190)

ESTIMATE, COST· see COST ESTIMATE, COST ESTIMATE CLASSIFICATION. (1104)

ESTIMATE, COST-BUDGET ESTIMATE - see COST ESTIMATE CLASSIFICATION-CLASS 4
ESTIMATE, COST ESTIMATE CLASSIFICATION-CLASS 3 ESTIMATE. (1104)

ESTIMATE, COST-DEFINITIVE ESTIMATE - see COST ESTIMATE CLASSIFICATION-CLASS 2
ESTIMATE, COST ESTIMATE CLASSIFICATION-CLASS 1 ESTIMATE. (1104)

ESTIMATE, COST - ORDER OF MAGNITUDE ESTIMATE - see COST ESTIMATE CLASSIFICATION
CLASS 5 ESTIMATE. (1104)

ESTIMATE-TO-COMPLETE -the estimated workhours, costs, and time andlor materials required to
complete a work package or summary item (inclUdes applicable overhead unless only direct costs are
specified). (11190)

EVENT - an identifiable single point in time on a project. Graphically, it is represented by a node. An
event occurs only when all work preceding it has been completed. It has zero duration. [PI (11190)

EVENT NAME - an alphanumeric description 01 an event. [PJ (11190)

EVENT NUMBER - a numerical description of an event for computation and identification. (11190)

EVENT SLACK - the difference between the latest allowable date and the earliest date for an event.
(11190)

EVENT TIMES - time information generated through the network analysis calculation, which identifies the
start and finish times lor each event in the network. (11190)

EXCHANGE VALUE - see FUNCTIONAL WORTH. (11190)

...- '.-.,

EXEMPT EMPLOYEES - employees exempt Irom federal wage and hours gUidelines. (11190)
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EXPANSION - any increase in the capacity of a plant facility or unit, usually by added investment. The
scope of its possible application extends from the elimination of problem areas to the complete
replacement of an existing facility with a larger one. (11/90)

EXPECTATION - the expected value of a function of variate values is its mean value in repeated
sampling. Thus. if /(x,,xz,. ..,x,J is some statistic dependent on variates Xl,xb"'~1J With a jOint distribution
dF(x/,x". ..x..) the expected value of I, if it exists, is

Jt(x\, x2 , •.. , x" )dF(xl , X:z , .. " x,,)

The "expected" value is not necessarily the most frequently occurring value or even a possible value; eg,
if a ,ailate can1ake eachoftlTe values 0 and 1 with a probability 1/2 anono otner value is poss1lile, the
expeeted value is 1/2. (11/90)

EXPECTED BEGIN DATE .. begin date assigned to a specific activity. Syn.: TARGET START DATE.
(11/90)

EXPENSE .. expenditures of short-term value, including depreciation, as opposed to land and other fixed
capital. For factory expense, see PLANT OVERHEAD. (11/90)

EXTRAPOLATION - to infer from values within an observed interval, or to project or extend
beyond observed data. (11/90)

EXPECTED DURATION - the len9th of time anticipated for a particular activity in the PERT
method or in arrow or precedence diagramming methods (ADM, PDM). (11/90)

EXPECTED ELAPSED TIME .. statistically weighted time estimates or a single knowledgeable
estimate for activity duration. If a weighted or mean time estimate, it incorporates an optimistic (a) most
likely (m) and pessimistic (b) estimate for the work to be accomplished. (11f90)

FACTOR ANAlYSIS - a branch of multivariate analysis in which the observed variates
x;(i=1.1••••p) are supposed to be expressible in terms of a number m<p factors ii. together with residua'
elements. (11/90)

FACTORY EXPENSE - see PLANT OVERHEAD. (11/90)

FAIR VALUE - that estimate of the value of a property that is reasonable and fair to all concerned,
after every proper consideration has been given due weight. (11/90)

FEE - the charge for the use of one's services to the extent specified in the contract. (11/90)

FEEDBACK .. information (data) extracted from a process or situation and used in controlling
(directly) or in planning or modifying immediate or future inputs (actions or decisions) into the process or
situation. (11/90)

FEEDBACK LOOP - the part of a closed-loop system which allows the comparison of a response
to a command. (11/90)

FIELD COST - engineering and construction costs associated With the construction site rather than with
the home office. (11/90)

FIELD LABOR OVERHEAD - the sum of the cost of payroll burden, temporary construction facilities,
consumables, field supervision, and construction tools and equipment. (11/90)
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FIELD ORDER - a written order issued by the engineer to the contractor which orders minor changes in
the work but which does not involve an adjustment in the contract price or the contract time. (I1/S0)

FIELD SUPERVISION - the cost of salaries and waSes of all field supervisory and field support staff
personnel (excluding general foreman), plus associated payroll burdens, home office overhead, living and
travel allowances. and field office operating costs. (11/S0)

FIFO (First In, First Out) - a method 0' determining the cost of inventory used in a prodUct. in this method,
the costs of materials are transferred to the prodUct in chronological order. Also used to describe the
movement of materials. see LIFO. (11/90)

FINANCIAL LIFE - see VENTURE LIFE. (11/90)

FINISHED GOODS - commodities that will not undergo any further processing and are ready for saie to
the user (e.g., apparel. automobiles, bread). (11/90)

FIRST COST - costs incurred in placing a facility into service. includin9 but not limited to costs of
planning, design, engineering. site acquisition and preparation, construction, purchase, installation,
property taxes paid and interest during the construction period, and construction-related fees. Syn.:
INITIAL INVESTMENT COST; INITIAL COST. [A] (11/90)

FIRST EVENT NUMBER - the number of the first event in time for a work package or summary item. This
event number defines the beginning of the work package or summary item in relation to the network.
(11/90)

FIXED COST - those costs independent of short term variations in output of the system under
consideration. Includes such costs as maintenance; plant overhead; and administrative, selling and
research expense. For the purpose of cash flow calculation, depreciation is excluded (except in income
lax calculations). (11/90)

FIXED-PRICE CONTRACT - a contract where the conlraclor agrees to furnish services and material at a
specified price. possibly with a mutually agreed-upon escalation clause. This type of contract is most
often employed when the scope of services to be provided is well defined. (11/90)

FLOAT - (1) in manufacturing. the amount of material in a system or process, at a given point in time, that
is not being directly employed or worked upon. (2) in construction, the cushion or slack in any noncritical
path ',n a network planning system. Syn.: SLACK; PATH FLOAT. [PJ (11/90)

FORECAST - an estimate and prediction of future conditions and events based on information and
knowledge available at the time of the forecast. (11/90)

FORWARD PASS - (1) in construction. network calculations which determine the eartiest start/eartiest
finish time (dale) of each activity. (2) in manufacturing, often referred to as forward scheduling, a
scheduling technique where the scheduler proceeds from a known start date and computes the
completion date for an order usually proceeding from the first operation to the last. (11/90)

FRACTILE - a seiected portion of a distribution of vaiues (e.g., quartile). (11/90)
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FRAGNET - a portion or fragment of a CPM network usually used to illustrate changes to the whole
network. (11/90)

FREE FLOAT (FF) - the amount of time that the completion of an activity may exceed its scheduled finish
time without increasing the start time of any succeeding activity. (11/90)

FREE HAUL - the distance every cubic yard of excavated material is entitled to be moved without an
additional charge for haul. (11/90)

FREQUENCY DISTRIBUTION - a specification of the way in which the frequencies of members of a
population are distributed according to the values of the variates which they exhibit. For observed data
the distribution is usually specified in tabular form, with some grouping for continuous variates. A
conceptual distribution is usually specified by a frequency function or a distribution function. (11/90)

FREQUENCY FUNCTION - an expression giving the frequency of a variate value x as a function of x; or,
for continuous variates, the frequency in an elemental range dx. Unless the contrary is specified, the total
frequency is taken to be unity, so that the frequency function represents the proportion of variate values x.
From a more sophisticated standpoint the frequency function is most conveniently regarded as the
derivative of the Distribution Function. The derivative is also commonly called the probability density
function. The generalization to more than one variate is immediate. (11/90)

FREQUENCY THEORY OF PROBABILITY - the frequency theory of probability regards the probability of
an event as the limit of the frequency of OCCUrrence of that event in a series of n trials as n tends to
infinity. The existence of this limit is an axiom of the theory as proposed by von Mises (1919), but later
axiomatizations, eg, by Kolmogoroff (1933) avoid the difficulties associated with it by taking the probability
as a measure associated with a set of points (events) and proceeding on the basis of measure theory:.
This avoids the difficulty only for a mathematician. For the statistician the problem of relating probability to
frequency of OCCUrrence remains. (11/90)

FRINGE BENEFITS - employee welfare benefits, ie, expenses of employment such as holidays, sick
leave, health and welfare benefits, retirement fund, training, supplemental union benefits, etc. (11/90)

FUNCTION - an expression of conceptual relationships useful in model formulations (e.g., productivity is
a function of hours worked). (11/90)

FUNCTIONAL REPLACEMENT COST - the current cost of acquiring the same service potential as
embOdied by the asset under consideration. (11/90)

FUNCTIONAL USE AREA - the net usable area of a building or project - exclusive of storage, circulation,
mechanical, and similar types of space. (11/90)

FUNCTIONAL SYSTEM - an assembly of parts or components and/or subsystems having one primary
end use in the project. It should be noted that secondary and tertiary Uses for functional systems are
common. (11190)

FUTURE VALUE - the value of a benefit or a cost at some point in the future, considering the time value
of money. Syn.: FUTURE WORTH. [A] (11/90)

FUNCTIONAL WORTH - the lowest overall cosl for performing a function. Four types are as follows:
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Cost Value· the monetary sum of labor, material, burden, and all other elements of cost required to
produce an item or provide a service.

Esteem Value - the monetary measure of the properties of a product or service, which contribute to
desirability or salability but not to required functional performance.

Exchange Value - the monetary sum at which a product or service can be traded.

Use Value· the monetary measure of the necessary functional properties of a product or service that
contribute to performance. (11/90)

FUTURE WORTH· see FUTURE VALUE. [A] (11/90)

GANTI CHART - see BAR CHART. (11/90)

GENERAL PURPOSE INDEX - a broad-based index designed to reflect general changes in the economy
(eg, Gross National Expenditures Implicit Price Index). (11/90)

GENERAL TERMS AND CONDITIONS· that part of a contract, purchase order, or specification that is
not specific to the particular transaction but applies to all transactions. (11/90)

GENERAL OVERHEAD· the fixed cost in operation of a business. General overhead is also associated
with office, plant, equipment, staffing, and expenses thereof, maintained by a contractor for general
business operations. The costs of general overhead are not specifically applicable to any given job or
project. See OVERHEAD. (11/90)

GENERAL REQUIREMENTS· distributables and field costs. (11/90)

GIVEN YEAR· the year or period selected for comparison, relative to the base year or base period.
(11/90)

GROSS AREA· Generally, the sum of all the floor or Slab areas of a project that are enclosed by the
exterior skin of the building. (11/90)

GROSS NATIONAL PRODUCT (GNP) • the total national output of goods and services at the market
prices for the stated year. (11/90)

GUIDELINE· a document that recommends methods to be used to accomplish an objective. (11/90)

HAMMOCK· an aggregate or summary activity spanning the nodes of two or more activities and reported
at a summary management level. (11/90)

HANGER· a beginning or ending node not intended in the network (a break in a network path). (11/90)

HAUL DISTANCE· the distance measured along the center line or most direct practical route between
the center of mass of excavation and the center of mass finally placed. It is the average distance material
is moved by a vehicle. (11/90)
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HEDGE - in master production scheduling, a quanlity of stock used to protect against uncertainty in
demand. The hedge is similar to safety stock, except that a hedge has the dimension of timing as well as
amount. (11/90)

HIGHEST AND BEST USE - the valuation concept that requires consideration of all appropriate purposes
or uses of the subject property in order to determine the most profitable likely utilization. (11190)

HISTOGRAM - see BLOCK DIAGRAM. (11190)

HOLDING TIME - time Ihat an item is not operational so that it may be serviced. (11/90)

-- -HeME~FIC~OOSf- those necessary coslS'inVOlvedin the conauct 6f everydaylliJsiness,-wh1ch can
be directly assigned to specific projects, processes, or end prodUCts, such as engineering. procurement,
expediting. legal fees, auditor fees inspection, estimating, cost control, taxes, travel, reproduction,
communications, etc. (11190)

IDEAL INDEX -the geometric mean of the Laspeyres index and the Paasche index. (11190)

IDLE EQUIPMENT COST -the cost of equipment that remains on site ready for use but is placed in a
standby basis. Ownership or rental costs are still incurred while the equipment is idle. (11190)

IMPACT COST - added expenses due to the indirect results of a changed condition, delay, or changes
that are a consequence of the initial event. Examples of these costs are premium time, lost efficiency, and
extended field and home office overhead. (4104)

IMPERFECTION - a deviation that does not affect the use or performance of the product. process, or
service. In practice, imperfections are deviations that are accepted as-is. (11190)

IMPOSED DATE - a date externally assigned to an activity that establishes the earliest or latest date in
which the activity is allowed to start or finish. (11190)

IMPOSED FINISH DATE· a predetermined calendar date set without regard to 109ical considerations of
the network, fixing the end of an actiVity and all other activities preceding that ending node. (11/90)

IMPOSSIBILITY - An inability to meet contract reqUirements because it was in fact physically impossible
to do so (Actual Impossibility). (11/90)

IMPRACTICABILITY - inability to perform because of extreme and unreasonable difficuity, expense,
injury, or loss invoived. This is somelimes considered Praclicallmpossibility. (11190)

IMPUTAnON (OF PRICE MOVEMENT) - the assignment of known price changes to a certain commodity
on the basis of the assumed similarity of price movement. (11/90)

INCOME - used interchangeably with profit. Avoid using Income instead of Sales Revenue. See PROFIT.
(11190)

INCREMENTAL COSTS (BENEFITS) - The additional cost (benefit) reSUlting from an increase in the
inveslment in a project. Syn.: MARGINAL COST (BENEFIT). [A} (11190)
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INDEPENDENT EVENT - an event which in no way affects the probability of the occurrence of another
event. (11/90)

INDIRECT COSTS - (1) in construction, all costs which do not become a final part of the installation, but
which are required for the orderly completion of the installation and may include, but are not limited to,
field administration, direct supervision, capital tools, startup costs, contractor's fees, insurance, taxes, etc;
(2) In manufacturing, costs not directly assignable to the end product or process, such as overhead and
general purpose labor, or costs of outside operations, such as transportation and distribution. Indirect
manufacturing cost sometimes includes insurance, property taxes, maintenance, depreciation, packaging,
warehousing and loading. In government contracts, indirect cost is often calculated as a fixed percent of
direct payroll cost. (11/90)

INDIVIDUAL PRICE INDEX - an index which measures the price change for a particular commodity and
which may be computed as the ratio of its prices at two points in time. (11/90)

INEFFICIENCY - level of production or performance that is less than that which could have been
achieved under as-planned normal working conditions. Some of the causes that may lead to inefficient
performance are changes, delays, and differing site conditions. (4/04)

INFLATION - a rise in the general price level, usually expressed as a percentage rate. [AI (11/90)

INITIAL COST - see FIRST COST. [AJ (11/90)

INITIAL INVESTMENT COST - see FIRST COST. [Al(11/90)

IN-PLACE VALUE - value of a physical property, i.e., mai1<et value plus costs of transportation to site and
installation. (11/90)

IN-PROGRESS INVENTORY - see WORK-iN-PROCESS. (11/90)

IN-PROGRESS ACTIVITY - an activity that has been started but is not completed on the reporting date.
(11/90)

INPUT-OUTPUT ANALYSIS - a matrix which provides a quantitative framework for the description of an
economic unit. Basic to input-output analysis is a unique set of input~output ratios for each production and
distribution process. If the ratios of input per unit of output are known for all production processes, and if
the total production of each end product of the economy. or of the section being studied is known, it is
possible to compute precisely the production levels required at every intermediate stage to suppiy the
total sum of end products. Further, it is possible to determine the effect at every point in the production
process of a specified change in the volume and mix of end products. (11/90)

INTANGIBLES - (1) in economy studies, conditions or economy factors that cannot be readily evaluated
in quantitative terms as in money; (2) in accounting, the assets that cannot be reliably evaluated (e.g.,
goodWill). (11/90)

INTEREST - (1) financial share in a project or enterprise; (2) periodic compensation for the lending of
money; (3) in economy study, synonymous with required return, expected profit, or charge for use of
capital; (4) the cost for the use of capital. Sometimes referred to as the Time Value of Money. (11/90)
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INTEREST RATE - the ratio of the interest paymenlto the principal for a given unit of time and is usually
expressed as a percentage oflhe principal. (II/gO)

INTEREST RATE, COMPOUND - the rate earned by money expressed as a conslant percentage of the
unpaid balance at the end of the previous accounting period. Typical time periods are yearly,
semiannually, monthly, and instantaneous. (11/90)

INTEREST RATE, EFFECTIVE - an interest rate for a stated period (per year unless otherwise specified)
that is the equivalent of a smaller rate of interest that is more frequently compounded. (11/90)

INTEREST RATE, NOMINAL - the customary type of interest rate designation on an annual basis without
cWisideJation-ot-compOtlf1dingj>efieds. A frequeAl·basis fer computing-periodic imerest payments. (11/90)

INTEREST RATE OF RETURN - see PROFITABILITY INDEX. (11/90)

INTERFACE ACTIVITY· an activity connecting an event in one subnetwork with an event in another
subnetwork, and representing a logical or imposed interdependence between them. (11/90)

INTERFACE NODE - a common node for two or more subnets representing logical interdependence.
(11/90)

INTERFERENCE - conduct that interrupts the normal flow of operations and impedes performance. A
condition implied in every construction contract is that neither party will do anything to hinder the
performance of the other party. (11/90)

INTERIM DATES· dates established in the contract designating the start or the completion of designated
facilities or features of a facility, Interim dates are also referred to as Intermediate Access or Intermediate
Completion Dates. (11/90)

INTERMEDIATE EVENTS - detailed events and activities, the completion of Which are necessary for and
lead to the completion of a major milestone. (11190)

INTERMEDIATE MATERIALS - commodities that have been processed but require further processing
before they become finished goods (e.g., fabric, flour, sheet metal). (11/90)

INTERMEDIATE NODE - a node where at least one activity begins and one actiVity ends. (11/90)

INTERNAL RATE OF RETURN (IRR) - the compound rate of interest that, when used to discount study
period costs and benefits of a project, will make the two equal. See PROFITABILITY INDEX. [AI (11/90)

INVENTORY - raw materials, products in process, and finished products required for plant operation Or
the value of such material and other supplies, e.g., catalysts, chemicals, spare parts. (11/90)

INVESTMENT - the sum of the original costs or values of the items that constitute the enterprise; used
interchangeably with capital; may include expenses. associated with capital outlays such as mine
development (11190)

INVESTMENT COST - inclu<!es first cost and later expenditures /hal have substantial and enduring value
(generally more than one year) for upgrading, expanding, or changing the functional use of a facility,
product, or process. rAJ (11/90)
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INVESTOR'S METHOD - see DISCOUNTED CASH FLOW. (11/90)

ITEM· a commodity designated and defined specifically for direct price observation. (11/90)

JOB OVERHEAD - the expense of such items as trailer, toilets, telephone, superintendent, transportation,
temporary heat, testing, power, water, cleanup, and similar Items possibly inclUding bond and insurance
associated with the particular project. (11/90)

JUDGMENTAL SAMPLING· a procedure of selecting the sample which is based on specific criteria
established by sample designers. The selection of priced items and outlets is not a probability sample;
lIlat is, ins not based on random chance. (11/90)

KEY ACTIVITY - an activity that is considered of major significance, A key activity is sometimes referred
to as a milestone activity. (11/90)

LABOR BURDEN - laxes and insurances the employer is required to pay by law based on labor payroll,
on behalf of or for the benefit of labor. (In the US these are federal old age benefits, federal
unemployment insurance tax, state unemployment tax. and worker's compensation). (11/90)

LABOR COST, MANUAL - the saiary plus all fringe benefits of construction workers and general labor on
construction projects and labor crews in manufacturing or processing areas which can be definitely
assigned to one product or process area or cost center. (11/90)

LABOR COST, NON-MANUAL· in construction, normally refers to field personnel other than crafts and
includes field administration and field engineering. (11/90)

LABOR FACTOR - the ratio between the workhours actually required to perform a task under project
conditions and the workhours required to perform an identical task under standard conditions. (11/90)

LADDERING - a method of showing the iogic relationship of a set of several parallel activities with the
arrow technique. (11/90)

LAG - specified time increment or delay between the start or completion of an activity and the start or
completion of a successor activity. [PJ (11/90)

LAG RElATIONSHIP - the four basic types of lag relationships between the start and/or finish of a work
item and the start and/or finish of another work item are:

1. Finish to Start
2. Slart 10 Finish
3. Finish to Finish
4. Start to Start (11/90)

LASPEYRES-TYPE PRICE INDEX (STRICT APPELLATION) - a composite index founded on a Constant
Baskef which is taken from the base period of this index. (11/90)

LATE FINISH (LF) - the latest time an activity may be completed without delaying the project finish date.
(11/90)
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LATENT CONDITION - a concealed, hidden, or dormant condition that cannot be observed by a
reasonable inspection. (11190)

LATEST EVENT TIME (LET) - the latest time an event may occur without increasing the project's
scheduled completion date. (11/90)

LATE START -the latest time at which an activity can start without lengthening the project. (11/90)

LATEST REVISED ESTIMATE -the sum of the actual incurred costs plus the latest estimate-to-complete
for a work package or summary item as currently reviewed and reVised, or both (including applicable
overhead where direct cosls are specified). (11/90)

LAWS AND REGULATIONS -laws, rules, regulations, ordinances, codes andlor orders. (11190)

LEAD - a PDM constraint introduced before a series of activities to schedule them at a later time. (11/90)

LEARNING CURVE - a graphic representation of the progress in production effectiveness as time
passes. Learning curves are useful planning tools, particularly in the project oriented industries where
new products are phased in rather frequently. The basis for the learning curve calculation is the fact that
workers will be able to produce the product more quickly after they get used to making it. (11/90)

LETTER OF CREDIT - a vehicle that is used in lieu of retention and is purchased by the contractor from a
bank for a predetermined amount of credit that the owner may draw against in the event of default in
acceptance criteria by the contractor. Also applies when an owner establishes a line of credit in a foreign
country to provide for payment to suppliers of contractors for goods and services supplied. (11/90)

LEVEL FINtSH/SCHEDULE! (SF) - the date when the activity is scheduled to be completed using the
resource allocation process. Level finish is equallo the level start plus duration except when split. (11/90)

LEVEL FLOAT - the difference between the level finish and the imposed finish date. (11/90)

LEVELIZED FIXED-CHARGE RATE - the ratio of uniform annual revenue requirements to the initial
investment, expressed as a percent. (11190)

LEVEL OF EFFORT (LOE) - support effort (e.g., vendor liaison) that does not readily lend itself to
measurement of discrete accomplishment. It is generally characterized by a uniform rate of activity over a
specific period of time. (11/90)

LEVEL START/SCHEDULE! (SS) -the date the activity is scheduled to begin using the resource
allocation process. This date is equal 10 or later in time than early start. (11/90)

LEVERAGE (TRADING ON EQUITY) - the use of borrowed funds or preferred stock in the intent of
employing these nseniorn funds at a rate of return higher than their cost in order to increase the return
upon the investment of the residual owners. (11/90)

LIFE - (1) physical: that period of time after which a machine or facility can no longer be repaired in order
to pertorm its design function properly. (2) service: the period of time that a machine or facility will
satisfactorily perform its function without a major overhaul. See also VENTURE LIFE; STUDY PERIOD;
ECONOMIC LIFE. (11/90)
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LIFE CYCLE -the stages, or phases that occur during the lifetime of an object or endeavor. A life cycle
presumes a beginning and an end with each end implying a new beginning. In life cycle cost or
investment analysis, the life cycle is the length of time over which an investment is analyzed (I.e., study
period). See also STUDY PERIOD; LIFE. [AI (1/02)

LIFE CYCLE; ASSET - the stages, or phases of asset existence during the life of an asset. Asset life
cycle stages typically include ideation, creation, operation; modification, and terminalion. (1/02)

LIFE CYCLE; PROJECT - the stages or phases of project progress during the life of a project. Project life
cycle stages typically include ideation, planning, execution, and closure. (1/02)

LIFE-CYCLE COST (LCC) METHOD - a technique of economic evaluation that sums over a given study
period the costs of initial investment (less resale value), replacements, operations (including energy use),
and maintenance and repair of an investment decision (expressed in present or annual value terms). [A]
(11/90)

LIFO (Last In, First Out) - a method of determining the cost of inventory used in a product. In this method,
the costs of material are transferred to the product in reverse chronological order. LIFO is used to
describe the movement of goods. See FIFO. (11190)

LIMIT (Lot size Inventory Management Interpolalion Technique) - a technique for looking at the lot sizes
for groups of products to determine what effect economic lot sizes will have on the total inventory and
total setup costs. (11/90)

LINEAR PROGRAMMING - mathematical techniques for solving a general class of optimization problems
through minimization (or maximization) of a linear function subject to linear constraints. For example, in
blending aviation fuel, many grades of commercial gasoline may be available. Prices and octane ratings,
as well as upper limits on capacities of input materials which can be used to produce various grades of
fuel are given. The problem is to blend the various commercial gasolines in such a way that (1) cost will
be minimized (profit will be maximized), (2) a specified optimum octane raling will be met, and (3) the
need for additional storage capacity will be avoided. (11/90)

LINE OF CREDIT - generally an informal understanding between the borrower and the bank as to the
maximum amount of credit that the bank will provide the borrower at anyone time. (11/90)

LINKING PROCEDURE - a procedure by which a "new" series of indexes is connected to an "old" series
in a given link pertod, generally because of a change in baskets. Actually, indexes of the new series with
link period as time base are mUltiplied by the old index for the link period as the given period. See
SPLICING TECHNIQUE. (11/90)

LOAD FACTOR - (1) a ratio that applies to physical plant or equipment average load/maximum demand,
usually expressed as a percentage. It is eqUivalent to percent of capacity operalion if facilities just
accommodate the maximum demand; (2) the ratio of average load to maximum load. (11/90)

LOAD LEVELING - the technique of averaging, to a workable number, the amount or number of people
working on a given project or in a given area of a project at a particular point in time. load leveling is a
benefit of most schedUling techniques and is necessary to insure a stable use of resources. Syn.: WORK
POWER LEVELING. (11/90)

LOCAL COST - in foreign work, the cost of local iabor, equipment Iaxes, insurance, equipment, and
construction materials incorporated in a construction project, with local currencies. This includes the
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finishing of imported goods using local labor and materials, the cost of transforming imported raw or sem~
finished products using local labor and plant facilities and the marketing of locally produced products.
(11/90)

LOCATION FACTOR· an estimating factor used to convert the cost of an identical plant from one
location to another. This factor takes into consideration the impact of climatic conditions, local
infrastructure, local soil conditions. safety and environmental regulations. taxation and insurance
regulations, labor availability and productivity, etc. (11/90)

LOGIC - Relationship describing the interdependency of starts and finishes between activities or events.
Every activity should have a predecessor (except for the initial actiVity or event), and every activity should
have-a stJeC€Ssor (except for the ending activity or event). (3/04)

LOGIC NETWORK DIAGRAM· Visual representation of relationship between activities. See also
NETWORK. (3/04)

LOGICAL RESTRAINT - a dummy arrow or constraint connection that is used as a logical connector but
that does not represent actual work items. It is usually represented by a dotted line, and is sometimes
called a dummy because it dOBs not represent work. It is an indispensable part of the network concept
when using the arrow diagramming method of CPM scheduling. (11/90)

LOOP - a path in a network closed on itself passing through any node or activity more than once, or, a
sequence of activities in the network with no start or end. (11/90)

LOSS OF PRODUCTIVITY/EFFICIENCY - see INEFFICIENCY. (11/90)

LOST PRODUCTIVITY - see INEFFICIENCY. (4/04)

LOT BATCH - a definite quantity of some product manufactured under conditions of production that are
considered uniform. (11/90)

LOT SIZE - the number of units in the lot. (11/90)

LUMP-SUM - the complete in-place cost of a system, a subsystem, a particular item, or an entire project.
Lump-sum contracts imply that no additional charges or costs will be assessed against the owner. See
FIXED-PRICE CONTRACT. (11/90)

MAINTENANCE AND REPAIR COST - the total of labor, material, and other related costs incurred in
conducting corrective and preventative maintenance and repair on a facility, on its systems and
components, or on both. Maintenance does not usually include those items that cannot be expended
within the year purchased. Such items must be considered as fixed capital. [B} (11/90)

MAJOR COMPONENTS - part of the aggregation structure of a price index (eg, a CPI can be subdivided
into major components of food, housing, clothing, transportation, health and personal care, recreation,
reading and education, tobacco and alcohol). (11/90)

MAJOR MILESTONE· the most significant milestones in the project's life or duration, representing major
accomplishments or decision points; usually associated with the first breakdown level in the work
breakdown structure. [PJ (11/90)
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MAJOR SYSTEM ACQUISITION PROJECTS - those projects that are directed at and are critical to
fulfilling a mission, entail the allocation of relatively large resources, and warrant special management
attention. (11/90)

MANAGEMENT CONTROL SYSTEMS - the systems (e.g., planning, scheduling, budgeting, estimating,
work authorization, cost accumulation, performance measurement, etc) used by owners, engineers,
architects, and contractors to plan and control the cost and scheduling of work. [PJ (11/90)

MANAGEMENT RESERVE - An amount added to an estimate to allow for discretionary management
purposes outside of the defined scope of the project as otherwise estimated. Unlike contingency, the
estimated reserve is not expected to be spent unless management so directs, and a reserve is generally
not included in all estimales. An example. of when a reserve·migAt be included in a project estimate is
when a projecfs schedule, safety. or operability are so critical to business objectives that business
management authorizes reserve funds for project management to use at their discretion for any scope
changes they feel are needed to meet the business objectives. Syns.: Reserve or Reserve Allowance.
(1103)

MANAGEMENT SCIENCE - the application of methods and procedures including sophisticated
mathematical techniques to facilitate decision making in the handling, direction, and control of projects
and manufacturin9 operations. (11/90)

MANUFACTURING COST -the total of variable and fixed or direct and indirect costs chargeable to the
production of a given product. usually expressed in cents or dollars per unit of production, or dollars per
year. TranspoTtation and distribution costs, and research, development, selling and corporate
administrative expenses are usually excluded. See also OPERATING COST. (11/90)

MANUFACTURING RESOURCE PLANNING (MRP II) - a method for the effective planning of all the
resources of a manufactUring company. Ideally, it addresses operational planrl;ing in units, financial
planning in doltars, and has a simulation capability to answer "what if' questions. It is made up of a variety
of functions. each linked together: business planning, production planning, master production schedUling,
material requirements planning, capacity requirements planning, and the execution systems for capacity
and priority. Outputs from these systems would be integrated With financial reports such as the business
plan, purchase commitment report, shipping budget. inventory projections in dollars, etc. Manufacturing
resource planning is a direct outgrowth and extension of material requirement planning. (11/90)

MAPI METHOD - (1 Ja procedure for replacement analysis sponsored by the Machinery and Allied
Products Institute; (2) a method of capital investment analysis which has been formulated by the
Machinery and Allied Products Institute. This method uses a fixed format and proVides charts and graphs
to facilitate calCUlations. A prominent feature of this method is that it explicitly includes obsolescence.
(11/90)

MARGINAL ANALYSIS - an economic concept concerned with those incremental elements of costs and
revenue which are associated directly with a specific course of action, normally using available current
costs and revenue as a base and usually independent of traditional accounting allocation procedures,
(11/90)

MARGINAL COST (BENEFIT) - see INCREMENTAL COST (BENEFIT). [Al (11/90)

MARKETING - the broad range of activities concerned primarily with the determination of consumer Or
user demands or desires, both existing and potential; the satisfaction of these demands or desires
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through innovation or modification; and the building of buyer awareness of product or service availability
through sales and advertising efforts. (11/90)

MARKETING COST ANALYSIS -Ihe study and evaluation of the relative profitability or costs of different
marketing operations in terms of customer, marketing units, commodities, territories, Or marketing
activities. Typical tools inclUde cosl accounting. (11/90)

MARKETING RESEARCH - Ihe systematic gatherin9, recording, and analYzing of data about problems
relating to the marketing of goods and services. Such research may be undertaken by impartial agencies
or by business firms, or Iheir agents. Marketing research is an inclusive term which includes various
subsidiary types:

1. Market Analysis, of which product potential is a type, which is the stUdy of size, location, nature,
and characteristics of markets.

2. Sales Analysis (or Research), which is the systematic study and comparison of sales (or
consumption) data.

3. Consumer Research. of which motivation research is a type which is concerned chiefly with the
discovery and analysis of consumer attitudes, reactions, and preferences. (11/90)

MARKET VALUE - Ihe monelary price upon which a willing buyer and a wiliing seller in a free mat1<et will
a9ree to exchange ownership, bolh parties knowing all the material facts but neither being compelled to
act. The mat1<et value fluctuates with the degree of willingness of the buyer and seller and with the
conditions of the sale. The use of the term market suggests the idea of barter. When numerous sales
occur on the market, the result is to establish fairly definite market prices as the basis of exchanges.
(11/90)

MARK-UP - as variously used in construction estimating, includes such percentage applications as
general overhead, profit, and other indirect costs. When mat1<-up is applied to the bottom of a bid sheet
for a particular item, system, or other construction price, any or all of the above items (or more) may be
included, depending on local practice. (11/90)

MASTER PRODUCTION SCHEDULE (MPS) - for selected ilems, a statement of what the company
expects to manufacture. It is the anticipated build schedule for those selected items assigned to the
master scheduler. The master schedUler maintains this schedule and, in tum, it becomes a set of
planning numbers which "drives" MRP, It represenls what the company plans to produce expressed in
specific configurations, quantities, and dates. The MPS should not be confused with a sales forecast
which represents a statement of demand. The master produclion schedule must take forecast plus other
important consideralions (backlog, avaiiability of materiai, availability of capacity, management policy and
goals, etc.) into account prior to determining the best manufacturing strategy. (11/90)

MASTER SCHEDULE - see MASTER PRODUCTION SCHEDULE. (11/90)

MASTER SCHEDULE ITEM - a part number selected to be planned by the master scheduier. The item
would be deemed critical in terms of its impact on lower level components and/or resources such as
skilled labor, key machines, dollars, etc. Amaster schedule item may be an end item, a component, a
pseudo number, or a planning bill of malerial. (11/90)
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MASTER SCHEDULER - the job title of the person who manages the master construction or production
schedule. This person should be the best scheduler available as the consequences of the planning here
have a great impact on material and capacity planning. Ideally, the person would have substantial
product, shop, or field knowledge. (11190)

MATERIAL COST - the cost of everything of a substantial nature that;s essential to the construclion.or
operation of a facility, both of a direct or indirect nature. Generally includes all manufactured equipment
as a basic part. (11 190)

MATERIAL DIFFERENCE - a change that is important to the performance of the work or that will have a
measurable influence or effect on the time, cost of, or procedures for the work under the contract. (11/90)

MATERIAL REQUIREMENTS PLANNING (MRP) - a system which uses bills of material, inventory and
open order data. and master production schedule information to calCUlate requirements for materials. It
makes recommendations to release replenishment orders for material. Further, since it is time--phased, it
makes recommendations to reschedule open orders when due dates and need dates are not in phase.
See MANUFACTURING RESOURCE PLANNING. (11190)

MATHEMATICAL PROGRAMMING" the operation of reducing a relationship of several variables, which
may be subject to constraints, to a mathematical form and, possibly, to a computer program. SpeCifically,
the term used to denote the general problem of optimizing a mathematical function. If the function and
constraints are linear in the variables and a subset of the constraints restrict the variables to be non
negative, we have a linear programming problem. (11190)

MAXIMUM OUT-OF-POCKET CASH - the highest year-end negative cash balance during project life.
(11190)

MECHANICAL COMPLETION - placing a fixed asset in service. Mechanical completion is an event
(11190)

MERIT SHOP - see OPEN SHOP. (11/90)

METHOD OF PERFORMANCE - the manner in which the specified product or objective is accompiished,
which is left to the discretion of the contractor unless otherwise provided in the contract. If the owner or
the engineer orders the contractor to modify the construction procedure, this constitutes a change in
method. If the imposition of this mOdification results in additional cost to the contractor, the contractor may
be entitled to recovery under the changes clause. (11190)

MILESTONE - an important or critical event andlor activity that must occur when scheduled in the project
cycle in order 10 achieve the project objective(s). lPj (11190)

MILESTONE FLAG - a numeric code that may be entered on an event to flag the event as a milestone.
(11190)

MILESTONE LEVEL -the level of management at which a particular event is considered to be a key
event Or mileslone. (11190)

MILESTONE REPORT - an output report at a specified level showing the latesl allowable date, expected
date, schedule completion date, and the slaCk for the successor event contained On each activity or event
name flagged as a milestone at the level specified. (11/90)
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MILESTONE SCHEDULE· a schedule comprised of key events or milestones selected as a result of
coordinaUon between the client's and the contracto~sproject management. These events are generally
critical accomplishments planned at time intervals throughout the project and used as a basis to monitor
overall project performance. The format may be either network or bar chart and may contain minimal

detail at a highly summarized level. (11/90)

MISREPRESENTATION· inaccurate factual information furnished by either party to a contract, even if
done unintentionally. (11/90)

MITIGATION OF DAMAGES - to take all possible measures to avoid damage and delay and, if not avoid-
..... -abt<t,·tlt"redoce-orlessenthe-extra costsincurrelfdu,Ho occurrence oTthe event. (n/90) ..

MODEL PRICING· the techniques of using verbal, symbolic, or analog models to depict cost
relationships, and the form which they take. Mathematics and digital computers are basic analytical tools
for model pricing. (11/90)

MODIFICATION, BILATERAL - an agreement negotiated by and entered into by both parties for a
modification of the existing contract terms of a mutually agreed time or price adjustment. (11/90)

MODIFICATION, UNILATERAL - a modification to the contract issued by the owner without the
agreement of the contractor as to the time or price adjustment (11/90)

MONITORING - periodic gathering, validating and analyzing various-data on contract status to determine
any existing or potential problems. Usually one accomplishes this through use of the data provided in
contractor reports on schedule, labor, cost and technical status to measure progress against the
established baselines for each of.these report areas. However. when deemed necessary, on-site
inspection and validaUon and other methods can be employed. (11/90)

MONTE CARLO METHOD - a simulation technique by which approximate evaluations are obtained in the
solution of mathematical expressions so as to determine the range or optimum value. The technique
consists of simulating an experiment to determine some probabilistic property of a system or population of
objects or events by use of random sampling applied to the components of the system, objects, or events.
(11/90)

MONTHLY GUIDE SCHEDULE· a detailed two-month schedule used to detail the sequence of activities
in an area for analysis or to plan work assignments. This schedule is usually prepared on an "as needed"
basis Or within a critical area. Syn.: SHORT·TERM ACTIVITIES (11/90)

MONTH-TO-MONTH PRICE INDEX - a price index for a given month with the preceding month as the
base period. (11/90)

MOST LIKELY TIME ESTIMATE - the most realistic estimate of the time an activity might consume.
(11/90)

MOVING AVERAGE - smoothing a time series by replacing a value with the mean of itself and adjacent
values. (11190)

•
MRP - see MATERIAL REQUIREMENTS PLANNING. (11/90)
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MULTIPLE FINISH NETWORK - a network that has more than one finish activity or finish event. (11/90)

MULTIPLE START NETWORK - a network that has more than one start activity or event. (11/90)

MULTIPLE STRAIGHT-UNE DEPRECIATION METHOD - a method of depreciation accounting in which
two or more straight line rates are used. This method permits a predetermined portion of the asset to be
written off in a fixed number of years. One common practice is to employ a straight line rate which will
write off 3/4 of the cost in the first half of the anticipated service life; with a second straight line rate to
write off the remaining 1/4 in the remaining half life. (11/90)

NEAR-CRITICAL ACTIVITY - an activity that has low total float. (11/90)

NEGUGENCE - failure to exercise that degree of care in the conduct of professional duties that should be
exercised by the average, prudent professional, practicing in the same community under similar
circumstances. Under this concept, an architecUengineer is not liable for errors of judgment, but only for a
breach of duty to exercise care and skiil. (11/90)

NET AREA - when used in building construction. it is the area, exclusive of encroachments by partitions,
mechanical space, etc, which is available for circulation or for any other functional use within a project.
(11/90)

NET BENEFITS (SAVINGS) - the difference between the benefits and the costs -- where both are
discounted to present or annual value dollars. [A] (11/90)

NET PRESENT VALUE - see PRESENT VALUE. (11/90)

NET PROFIT - earnings after all operating expenses (cash or accrued non-cash) have been deducted
from net operating revenues for a given period. (11/90)

NET PROFIT, PERCENT OF SALES - the ratio of annual profits to total sales for a representative year of
capacity operations. An incomplete measure of profitability, but a usefui guidepost for comparing similar
prodUCts and companies. Syn.: PROFIT MARGIN (11/90)

NET PURCHASES (CONCEPT OF) - according to this concept, any proceeds from the sale in the
reference year of a used commodity belongs to a given elementary group and are subtracted from the
expenditure reported on commodities in that elementary group. (11/90)

NETWORK - a logic diagram of a project consisting of the activities and events that must be
accomplished to reach the Objectives, showing their required sequence of accomplishments and
interdependencies. (11/90)

NETWORK ANALYSIS - technique used in planning a project consisting of a sequence of activities and
their interrelationship Within a network of activilies making up a project. See CRITICAL PATH. (11/90)

NETWORK PLANNING - a broad generic term for techniques used to plan complex projects using fogic
diagrams (networks). Two of the most popuiar techniques are ADM and PDM. (11/90)

NODE - the symboi on a logic diagram at the intersection of arrows (activities). Nodes identify completion
and/or start of activities. See EVENT. (11/90)
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NOMINAL DISCOUNT RATE - the rate of interest reflecting the time value of money stemming both from
inflation and the real earning power of money over time. This is the discount rate used in discount
fonnuJas or in selecting discount factors when future benefits and costs are expressed in current dollars.
[AI (11/90)

NONCASH - a teom frequently used for tangible commodities to be used from inventory and not replaced.
(11190)

NONDURABLE GOODS - goods whose serviceability is generally limited to a period of less than three
years (such as perishable goods and semldurable goods). (11/90)

NONEXEMPT EMPLOYEES - employees not exempt from federal wage and hours guidelines. (11/90)

NONWORK UNIT - a calendar-specified time unit during which work will not be scheduled. (11/90)

NOTICE OF AWARD - the written notice of acceptance of the bid by the owner to a bidder stating that
upon compliance by the bidder with the conditions precedent enumerated therein, within the time
specified, the owner will sign and deliver the a9reement. (11/90)

NOTICE TO PROCEED· a written notice issued by the owner to the contractor authorizing the contractor
to proceed with the work and establishing the date for commencement of the contract time. (11/90)

OBJECTIVE EVENT - an event that signifies the completion of a path through the network. A network
may have more than one objective event. (11190)

OBSOLESCENCE - (1) the condition of being out of date. A loss of value occasioned by new
developments which place the older property at a competitive disadvantage. A factor in depreciation; (2) a
decrease )n the value of an asset brought about by the development of new and more econofTIical
methods, processes, andlor machinery (3) the loss of usefulness or worth of a prodUct or facility as a
result of the appearance of better and/or more economical products. methods or facilities. (11190)

OFFSITES -- general facilities outside the battery limits of process units, such as field storage, service
facilities, utilities, and administrative buildings. (11/90)

OMISSION - any part of a system, including design, construction and fabrication, that has been ieft out,
resulting in a deviation. An omission requires an evaluation to determine what corrective action is
necessary. (11/90)

ON-STREAM FACTOR - the ratio of actual operating days to calendar days per year. (11/90)

OPEN SHOP - an employment or project condition where either union or non-union contractors or
individuals may be working. Open shop implies that the owner or prime contractor has no union
agreement with wot1<ers. Also referred to as merit shop. (11190)

OPERATING COST - the expenses incurred during the normal operation of a facility, or component,
including labor, materials, utilities, and other related costs. Includes all fuel, lubricants, and normally
scheduled part changes in order to keep a SUbsystem, system, particular item, or entire project
functioning. Operating costs may also include general building maintenance, cleaning selVices, taxes,
and similar ilems. See MANUFACTURING COST. (11190)
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OPERATION· ongoing endeavor, or activities that utilize strategic assets for a defined function or
purpose. (1/02)

OPERATIONS RESEARCH (OR)· quantitative analysis of industrial and administrative operations with
intent 10 derive an integrated understanding of the factors controlling opera/iona/systems and in view of
supplying management with an objective basis to make decisions. OR frequently involves representing
the operation or the system with a mathematical model. (11/90)

OPPORTUNITY COST OF CAPITAL· the rate of return available on the next best available investment of
comparable risk. (A] (11/90)

OPTIMISTIC TIME ESl'tMAT-E • theminlm"m time in which the activity caR be £<>mpleted If everything
goes exceptionally well. It Is generally held that an activity would have no more than one chance in a
hundred of being completed within this time. (11/90)

OPTIMUM PLANT SIZE· the plant capacity Which represents the best balance between the economics of
size and the cost of carrying excess capacily during the initial years of sales. (11/90)

OPTIMIZAnON· Techniques that analyze a system with the goa/ of finding an optimum result. Finding an
optimum result usually requires evaluating design elements, execution strategies and methods. and other
system inputs for their effects on cost, schedUle. safety. or some other set of outcomes or objectives.
Commonly employs computer simulation and mathematical modeling. (1/03)

ORGANIZATIONAL CODES· numerical or alphabetized characters that the user specifies for the system
to associate with a partiCUlar activity for sorting purposes. (11/90)

ORIGINAL DURATION· the initial accepted estimate Of an activity duration used in the original baseline
schedule. (11/90)

OVER·HAUL - the distance in excess of that given as the stated haul distance to transport excavated
material. (11/90)

OVERHEAD· a cosl or expense inherent in the perlonning of an operation, Ie, engineering, construction,
operating or manufacturing, which cannot be charged 10 or identified with a part of the work, product or
asset and, therefore, must be allocated on some arbitrary base believed to be equitable, or handled as a
business expense independent of the volume of production. Plant overhead is also called factory
expense. (11/90)

OVER (UNDER) PLAN· the pianned cost to date minus the latest revised estimate of cost to date. When
planned cost exceeds Jatest revised estimate, a projected underplan condition exists. When latest revised
estimate exceeds planned cost, a projected overplan condition exists. (11190)

OVERRUN (UNDERRUN) . the value for the work perlonned to date minus the actual cost for that same
work. When value exceeds actual cost, an underrun condition exists. When actual cost exceed's value, an
overrun condition exists. (11/90)

PAASCHE-TYPE PRICE INDEX· a composite index founded on a fixed basket which is taken from the
current period of this index. (11/90)

OWNER - the pUblic body or authority, corporalion, association. firm or person with whom the contractor
has entered into the agreement and for whom the work is to be provided. (11/90)
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PARAMETRIC ESTIMATE -In estimating practice, describes estimating algorithms or cost estimating
relationships that are highly probabilistic in nature (i,e.. the parameters or quantification inputs to the
a'gor~hm tend to be abstractions of the scope). Typical parametric algorithms include, but are not limited
to, factoring techniques, gross unit costs, and cost models (Le., algorithms intended to replicate the cost
performance of a process of system). Parametric estimates can be as accurate as definitive estimates.
(1/03)

PARTIAL UTILIZATION - placing a portion of the work in service for the purpose for which it is intended
(or a related purpose) before reaching substantial completion for all the work. (11190)

- !!ArH-~gically continuous series- of connected-aclMties through a_. !PI (11/90) .

PATH FLOAT· see FLOAT. (11190)

PAYBACK METHOD - a technique of economic evaluation that determines the time required for the
cumulative benefits from an investment to recover the investment cost and other accrued costs. See
DISCOUNTED PAYBACK PERIOD; SIMPLE PAYBACK PERIOD. [AJ (11/90)

PAYOFF (PAYBACK) PERIOD· see PAYOUT TIME. [AI (11190)

PAYOUT TIME - the time required to recover the original fixed investment from profit and depreciation.
Mosl recent practice is to base payout time on an actual sales projection. Syn.: PAYOFF PERIOD. See
also SIMPLE PAYBACK PERIOD. (11190)

PAYROLL BURDEN - includes all payroll taxes, payroll insurances, fringe benefits, and livin9 and
transportation allowances. (11190)

PDM - see PRECEDENCE DIAGRAM METHOD. (11190)

PDM ARROW - a graphical symbol in POM networks used to represent the lag describing the relationship
between work items. (11190)

POM FINISH TO FINISHRELATIONSHIP - this relationship restricts the finish of the work item until some
specified duration following the finish of another work item. (11190)

PDM FINISH TO START RELATIONSHIP -Ihe standard node type of relationship as used in ADM where
the activity of work item may start just as soon as another work item is finished. (t 1190)

PDM START TO FINISH RELATIONSHIP - the relationship restricts the finish of the work ~em unlil some
duration following the start of another work item. (11190)

PDM START TO START RELATIONSHIP - this relationship restricts the start of the work ~em until Some
specified duration following the start of the preceding work item. (11190)

PERCENT ON DIMINISHING VALUE· see DECLINING BALANCE DEPRECIATION. (11190)

PERCENT COMPLETE - a comparison of the work completed to the current projection of total work. The
percent complete of an activity in a program can be determined by inspection of quantities placed as
workhours expended and compared with quantities planned or workhours planned. Other melhods can
also be used. (11190)
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