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Disclaimer

This presentation was created and is being copresented by both the FHWA and a
contractor. The views and opinions expressed in this presentation are the
presenters’ and do not necessarily reflect those of FHWA or the U.S. Department
of Transportation (USDOT). The contents do not necessarily reflect the official
policy of the USDOT.

The U.S. Government does not endorse products or manufacturers. Trademarks
or manufacturers’ names appear in this presentation only because they are
considered essential to the objective of the presentation. They are included for
informational purposes only and are not intended to reflect a preference,
approval, or endorsement of any one product or entity.

US. Department of Transportat ion Turner-Fairbank This presentation was developed under research contract DTFH6117D00005_693JJ319F000053 to Engineering & Software Consultants, LLC.
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Background

Most common cost estimating methods:
» Historical bid-based estimation.

Conceptual estimation.

>

» Risk-based estimation.
» Cost-based estimation.
>

Combination of historical and cost-based estimation.

How do you know if the cost estimate is reasonable?

Federal Highway Administration




Project Objective

|dentify what, when, why, and how FHWA and the Office of
Federal Lands Highway (FLH) oversee and/or develop cost

estimations.




Project Overview

This presentation shows relevant findings related to cost
estimate and cost estimate oversight for transportation
construction projects for FHWA Federal-aid division offices
(DOs), State transportation agencies (STAs), and FLH.
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Research Methodology

Qualitative research with two major components:
» Literature review.

» Data collection via subject matter expert interviews:
> First round of interviews.
> Follow-up/validation interviews.

Federal Highway Administration
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Cost Estimating Approaches

» Historical bid-based estimation.

» Combination of historical and cost-based estimations.
» Risk-based method.

» Conceptual estimation.

» Cost-based estimation.
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Cost Estimating Approaches (Continued)

Ranking of DO familiarity with cost estimating approaches:
1. Historical bid-based estimation.

Combination of historical and cost-based estimation.

Conceptual estimation.

Risk-based estimation.
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Cost-based estimation.

Department of Transportation
Federal Highway Administration
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Cost Estimating Approaches (Continued)

Ranking of STA familiarity with cost estimating approaches:
1. Historical bid-based estimation.

Conceptual estimation.
Combination of historical and cost-based estimation.

Cost-based estimation.
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Risk-based estimation.
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Cost Estimating Oversight

Common practices:

» Applying the Pareto principle.

» Comparing historical projects.

» Monitoring and updating cost estimates.

» ldentifying factors that influence project cost.

» Analyzing cost estimate procedures.
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Cost Estimating Oversight (Continued)

Ranking cost estimate oversight practices by perceived
usefulness (STAs and DOs combined):

1. ldentifying factors that influence projects cost.
2. Comparing historical projects.

3. Applying the Pareto principle.

4. Monitoring and updating cost estimates.

5. Analyzing cost estimate procedures.

17
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Perception of Agencies Performance

How STAs and DOs perceive each other.

DO Perception of STAs DOs
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Challenges

Major challenges STAs report when creating estimates and
providing oversight:

» Time to develop estimates.

» New bid item estimations (especially for States using the
historical bid-based approach).

» Staff shortages.
» Lump sum items.
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Challenges (Continued)

Major challenges DOs report when creating estimates and
providing oversight:

1. Lack of early-stage involvement.

2. Limited access to available software systems.

3. Rework required for shelved projects.
4. Quantity of bid items.
5. Package to the bidder lacks detail (i.e., no locations).

6. Lump sum items.

21
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Cost Estimate Oversight—Program Level

e

U.S. Department of Transportation

Turner-Fairbank

| Highway Research Center

Federal Highway A

Designated Program

Oversight Manager

provides preliminary
copy of FPAU checklist
and statistics sheet to
Office of Infrastructure

Major Projects Team

(MPT) contact

STA takes
snapshot of
financial data
(t+1 w)

Designated
Program
Oversight
Manager develops
draft FPAU
checklist and
statistics sheet

STA regional
offices develop
plan of FPAU and
submit to central
office

STA central office
schedules meeting
with FHWA DO
(t+5 w)

STA reviews final
FPAU (2 week
review)

Conduct review
meeting (t+6 w)

STA updates final
draft FPAU (t+7 w)

Yes.

¢ Comments? »
N .
N .

STA central
office provides
final FPAU to STA
Secretary

STA Secretary
vides financial
plan to DO

administrator

Designated
Program
Oversight
Manager updates
FPAU checklist
and statistics
sheet and submits
to MPT (t+16 w)

FHWA Federal-aid
Division Office (DO)

State
Transportation
Agency (STA)

Source: FHWA.

MPT final review
(30 d)

DO Administrator
sends approval
letter to STA
secretary

MPT updates
database

Designated
Program
Oversight
Manager Updates
FHWA
Organizational
Information
System and Fiscal
Management
Information
System
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Project Level—DO Perspective

Use checklist in
report to check

v Construction Letting

estimate before
submitting to DO

-~

4 > DO reviews

F'd . h cost estimate
¢ Is the project in 9 ves STA sends cost and makes annotated
STIP? estimate to DO comments as version of the
~ ’ needed cost estimate
N v’

o
NO

y

Some recommended practices:
« Checklist (report).

« Pareto principle.

« Historical project comparison.
< Adjust for project location.

STA Planning prepares the initial
cost estimate [This process is
expanded in the STA
perspective diagram.]

This process is
expanded in the
STA's perspective
diagram

Initial cost Intermediate cost estimates
estimate

DO returns

Updates allowed prior to 12.5 w

4 N X
) STA incorporates # Isthecost ~ _ S;'?Ps;tt)?gsocf%r rr?iﬂ;d STA submits final plan
inputs into ongoing ¢ estimate still considered 3—No Design Phase Leader to financial

updates quantities review (18 w prior to

letting)
Engineering /

Services

Control of
CE DO reviews

FFPR and

cost estimate & intermediate? o

~ ’
A

management

submits to STA

Programmed cost updates Final plan cost estimate

Legend:
lal
4 -
FHWA st ’ TN - : :
ate DO Decision a CE = construction cost estimate
Federal-aid Transportation (4 Point ) | o FFPR=final field plan review
D\VISE DO)Ofﬂce Agency (STA) N , O STIP = State Transportation Improvement Program
N ’
A4

Source: FHWA.
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Project Level—STA Perspective

Repeats

!

Consultant Design

Consutlant
completes cost
estimate and
prepares
programmed cost

STA requests
consultant update

quantities and
pricing in cost

~ - estimate etter
. N
.’ ~ 4 :h M > CS Control of PM Control of
1s the project ir* » [SUEPOeCt & CE CE
P J,) )—YES—( design R
sTiP? « consultantled , In-house Design ™
PM Control of DPL Control ES Control of PM Control of

CE of CE CE CE

PM completes
cost estimate and
prepares
programmed cost
letter

STA requests Design Phase Engineering
CE from ROW Leader updates Services adds
and utility quantities in the pricing in cost
offices cost estimate estimate

STA Planning prepares STA includes project in
the initial cost estimate the STIP

Repeats annually-

annually

Use checklist in
report to check
estimate before

submitting to DO Yes
Repeats
DO reviews , ’ ~ ~
STA sends cost cost estimate - Is the cost ~ STA submits
i > JEEUCENETCEI  »-¢ estimate still considered 3—No—p-ELEESINEIEEG]
estimate to DO N s as
comments as ~ intermediate? ¢ DO
needed ~ ’
~ .
‘ Use checklist in
Some recommended practices: re?_ort :0 l:hfeCk DO reviews
i Yes estimate before v
* Checklist (report). submitting to DO [UsSEIEIHEE
« Pareto principle. estimate

« Historical project comparison.
« Adjust for project location.

Initial cost

Intermediate cost estimates

Programmed cost updates

STA
incorporates
inputs into
ongoing cost
estimate

DO returns
annotated
version of the
cost estimate,

estimate
Construction Letting
Updates allowed prior to 12.5
weeks
STA submits
Design Phase corrected PFPR to ?I:ISLI';T:LS
g DO for final review finapncial
Legend: quantities (18 w prior to
Jetting) management
~
¢ ~
\ ’ RS O CS = consultant
Fez:r\g\élid State DO Decision O ES = STA Office of Engineering Services Engineering
Division O(fflce Transportation < Point ) o PM = project manager Services DO revi
b(DO) g Agency (STA) IS ’ o ROW = right of way Control of PFFR and
> ’ CE submits to STA
A d

Source: FHWA.
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Final plan cost estimate
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Project Level—FLH Perspective

Class B cost estimates Class A cost estimates

< 9 9

Class C estimate Preliminary cost i . .
(scoping estima¥e Interg(:idl:‘z:; cost Plan-in-hand cost Final design cost
i estimate (95 percent
Q 0-30 percent) DQ (30 percent) DQ (50 percent) >Q estimate (70 percent) DQ (95 p )
. ”~ Pay items are defined
Incorporate minor items Co:w:vtijg\tNlr;tsénal Eset\i/rila?tg (;?15(; (e Infl atB n Iﬁ; il(l)nwt(r):étlsi)/z(;:xg;z

Develop a Class B cost 9 f
) ) to verify estimates of ; ;
Develop Class C estimate that includes s - check if pay items for rates and pa i
major items in the estimate every work item . . p Y )—Yes G ERE G el
item incentives

estimate (contingency all major items. - A s
of 15-30 percent) Contingency should be Copr:t?::ggai;ysﬂ;ﬁg‘be package meets in thg project. oy
necessary Contingency is {urren , No contingency needed

price inflation rates and

any pay item incentives.

for this phase.

15 percent.
10 percent. standards 5 percent.

Sign-off Cost Estimate
(99-100 percent)

Legend:
~ Q >
’ N
L4 ~
i .. . FLH office incorporates
Esgr%aseldgj\,ate ( Decision Point ) final recommendations
N 4 Review estimate to and ensures all
N P ensure consistency necessary permits are
~ with project completed and
requirements addressed in the plans,
specifications, and
estimates
Source: FHWA.
([ _
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Oversight Checklists—Guidance ltems

Guidance Items. These items are used to inquire about general aspects
of a cost estimate. They are related to the general purpose of the
Yes N/A

estimate and not to specific items of an estimate.

Allowances and factors were validated and are appropriate for the level - - -
of estimate.

Oversight team is knowledgeable about the estimating method used. - - -

Estimate was prepared using a typical cost model (e.g., bid item codes). - - -

Has the basis of estimate been completed/updated with explanation of - - -
changes?

Is a basis of estimate document available? - - -
Estimate was independently validated. - - -

—No data.

R
U.S. Department of Transportation Tu rn e r' FG i rb G n k

Federal Highway Admini J I Highway Research Center




Oversight Checklists—Uncertainty ltems

Uncertainty Items. These items refer to the unknowns
(known unknowns and unknown unknowns) of the
estimate and their respective assessments. Yes N7

Risk assessment was conducted to identify, analyze,
and evaluate risks.
Estimate is adjusted for inflation to year of expenditure

doIIars for each element of the project.

Is considered in the estimate.
Process includes risk-based assessments of unknown
and all uncertain costs.
Risk contingencies are sufficiently removed from unit
bid-item prices in the base-cost estimate.

—No data.

o IUrner- Fcurbank
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Oversight Checklists—Construction ltems

Construction Iltems. These items are associated with
the quantities and elements related to the physical
Yes N/A

execution of the projects.
Estimate of unit prices are reasonable for the areas,
times, and characteristics of the work to be done.

Incentive/disincentive or escalation clauses have been
considered in determining the estimated unit costs.

All costs and durations were checked for conformity
between amounts of work (item quantities) and the
schedule durations to determine correctness.

Estimate is consistent with project scope.

—No data.

o urner-Fairbank
| Highway Research Center
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Oversight Checklists—Finance ltems

.m

Force account work is adequately justified.

Salvage credit shown (if applicable).

Market conditions are being taken into
consideration.
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Oversight Checklists—Nonconstruction Items

Nonconstruction Iltems. These items refer to items that
are not part of the physical execution of the project
but should be considered part of the estimates.

Utility and railroad force account work covered.

Estimate includes all right-of-way and administrative
costs.

Estimate includes all transportation system
management/transportation demand management
costs.

Nonparticipating work shown.

—No data.

o urner-Fairbank
| Highway Research Center
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Oversight Checklists—Regulation Items

Regulation Iltems—Analyzing Bids. These items

refer to the general quality and adherence to
requlations of the estimate (letting). Yes

Estimate is materially balanced.

Estimate is mathematically balanced.

Noncollusion statement included.

ransportation Tu rn er FG | rb G n k

eeeeeeeeeeeeeeeeeeeee
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Oversight Checklists—Risk Items

Risk-Based Estimates. These items are relevant for projects not

developed using conventional estimating methods and involving high
risks.
Is the risk assessment process documented and available? - - -
If a consultant produced the risk assessment, what process is the - - -
consultant following, and are they willing to share the model they used to
produce the final results?

Did the state hold a risk workshop to provide input to the final results? If - - -
so, is a risk workshop final report available?

What is the date on the risk workshop report compared to the date the
estimate was last updated?

Did the staff responsible for developing the risk registry have the right - - -
level of subject matter experts attending to develop a robust risk

register? If so, were subject matter experts in attendance representing

design, ROW, roadway, structure, environment, permitting, utilities,

lighting, etc.?

—No data.

R
U.S. Department of Transportation Tu rn e r' FG i rb G n k
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Oversight Checklists—Risk ltems (Continued)

Risk-Based Estimates. These items are relevant for projects not
developed using conventional estimating methods and involving
high risks.

Did the group identify minor risks or significant risks to the
project cost and schedule?

What risks were identified as most significant in terms of driving
cost and schedule completion?

Is a project risk tornado diagram available?

Were the risks in the risk register ranked?

Did the staff responsible for developing the risk registry use the
risk expected value, by cost impact, by schedule impact, etc.?

—No data.

Turner-Fairbank
| Highway Research Center
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Oversight Checklists—Risk Items (Continued)

Risk-Based Estimates. These items are relevant for projects not
developed using conventional estimating methods and involving high
risks.

If risks are ranked by expected value, how are low-probability,
high-impact risk events addressed?

How was the project budget and completion date determined
from the probability cost and schedule forecast curves?

Does the State have a reliability level to establish budget and
schedule completion? How was this level determined?
For the risk workshop forecast curves, are the curves wide or

narrow?
How does the State account for market conditions in the risk

assessment model?

—No data.

Turner-Fairbank

| Highway Research Center

35



Summary

© 2015 USchools / iStock.

Q

U.S. Department of Transportation
Federal Highway Administration

Turner-Fairbank
nrer




Summary

To improve alighment and consistency, the research team:
» l|dentified and ranked practices for cost estimate oversight.

» Created diagrams to follow for the oversight process:
> At a program level.

> At a project level:
* For DOs.
°* For STAs.
°* For FLH.

» Created checklists to provide guidance on cost estimate oversight.
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