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Introduction

The intent of this Standard Operating Procedure (SOP) is to define and document procedures for the
review of construction estimates, how they will be documented and where they will be stored for the
San Antonio District (SAT). The following topics are included, but not limited, in this document:

® Typical Estimate Documentation
®  Cost Estimate Development
®  Cost Estimate Assumptions
®  Cost Estimate Review
® Maintenance and Retention of Estimate Documentation
®  Cost Estimate Maintenance
®  Cost Estimate Retention

®  Cost Estimate Document Storage

Construction Cost Estimates

Developing and maintaining construction cost estimates are critical to the overall success of a project.
This guidance document does not go in depth into the formal process of developing construction cost
estimates. The TPD - Project & Portfolio Management Construction Cost Estimating Guide should be
utilized to develop the construction cost estimate. This document provides guidance to ensure the
appropriate steps are taken to ensure the cost estimates are appropriately developed, documented,

retained and maintained consistently for SAT.

There are multiple individuals who are involved in the development, review and maintenance of cost
estimates. For each construction cost estimate developed in the San Antonio District, it is required
to have a minimum of three different people to 1) Develop the Estimate, 2) Review the Estimate

and 3) Approve the Estimate.

Three (3)
Different
People

Cost Cost Estimate Cost Estimate

Estimator Reviewer Approver
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Cost Estimate Development and Documentation

Cost

Estimator

Responsible Person: Cost Estimator

1. Develops Cost Estimate. The estimate must be developed with the TxDOT Design Division

(DES) Estimate Quantity Summary tool. https://www.txdot.gov/business/resources/design-

tools-training/estimate-quantity-summary.html

o For all Milestones
o Must print a .pdf of the estimate at each milestone to preserve the estimate
2. Uses Standardized File naming convention
o CCCSSSJ11I_XX%_CostEstimate.xlsm
o CCCSSSI11I_XX%_CostEstimate.pdf
o "XX%" designates the milestone submittal (ex: 30%, 60%, 90%, 95%, 100%)
3. Stores/Retains the file in ProjectWise
o CCCCSSJ1) > 4 - Design > Estimates
4. For each bid item:
o Provides and documents quantity calculations
= Design Files, Calculation Worksheets, and/or design file screenshots justifying
quantities
o Provides and documents unit price determination, including assumptions
= DES Estimate Quantity Summary Tool
o Provides justification for prices not within average low bid prices
= DES Estimate Quantity Summary Tool
o Notes any unique items or decisions made for selected unit prices

= DES Estimate Quantity Summary Tool
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Cost Estimate

Reviewer

Responsible Person: Cost Estimate Reviewer

1. Reviews the Cost Estimate & Completes the SAT District Estimate Review Checklist
o For all Milestones

o Reference Appendix A and/or https://www.txdot.gov/about/districts/san-antonio-

district/standards-forms.html for the checklist

o Names the form: CCCSSSJ]]]_XX%_Cost Estimate Review Checklist.pdf

= "XX%" designates the milestone submittal (ex: 30%, 60%, 90%, 95%,
100%)

o Proof of Review (redlines) must be provided and stored in the same location

= File Name: CCCCSSJJI_XX%_CostEstimate_REVIEW.pdf
e XX%" designates the milestone submittal (ex: 30%, 60%, 90%, 95%,
100%)
2. Submits the Cost Estimate and completed SAT District Estimate Review Checklist to

Cost Estimate Approver

o Retains all original file naming conventions
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Cost Estimate

Approver

Responsible Person: Cost Estimate Approver

1. Receives and reviews the Cost Estimate and SAT Estimate Review Checklist from the
Estimate Reviewer
o Ensures both the Cost Estimate and Estimate Review Checklist are accurate and
complete
o Ensures both the Cost Estimate and Estimate Review Checklists are documented and
stored per the process
o Ensures Proof of Review is available

2. Communicates the approval with the Cost Estimator and Cost Estimate Reviewer.
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Cost Estimate Maintenance, Retention/Storage
Documentation

Responsible Person: TxDOT Project Manager

The TxDOT Project Manager is responsible for ensuring all steps provided in this document and
shown below is adhered to in order to appropriately document and retain construction cost estimates

for the San Antonio District.

Cost Estimate has been developed with the DES Estimate Quantity
Summary Tool for each Milestone

‘ Cost Estimate is named correctly for each Milestone (Page 2)

Cost Estimate has been retained in the correct folder for each
Milestone (Page 2)

‘ A completed SAT District Estimate Review Checklist is provided for

each Cost Estimate at each Milestone in the same folder (Page 3)

‘ Ensures proof of estimate review (redlines) are retained in ProjectWise
folder

‘ Verifies that all Cost Estimate files are stored and retained as per this SOP
(Page 5)
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Final Folder Documentation Example

All files shown below are required to be in the appropriate ProjectWise folder. In the San Antonio
District, not all projects will have a 90% milestone.

!53 CCCCS55))_30%_Cost Estimatexlsm @
CCCCS5))_30%_CostEstimate. pdf @
CCCCS50)_30%_CostEstimate_REVIEW, pdf &
CCCCS5)))_30%_SAT Estimate Review Checklist.pdf &
!53 CCCC55))_60%_Cost Estimatexlsm (&
CCCCS5))_60%_CostEstimate. pdf @
CCCCS5))_60%_CostEstirmate_REVIEW. pdf @
CCCCS5)))_60% SAT Estimate Review Checklistpdf @&
!53 CCCCS55)) 90%_Cost Estimatexlsm @
CCCCS5))_90%_CostEstimate. pdf @
CCCCS50)_80%_CostEstimate_REVIEW .pdf &
CCCCS5)))_80%_SAT Estimate Review Checklist.pdf &
!53 CCCC55)) 93%_Cost Estimatexlsm (&
CCCCS5))_95%_CostEstimate. pdf @
CCCCS5))_95%_CostEstimate_REVIEW).pdf @
CCCCS5)))_95% SAT Estimate Review Checklistpdf @&
!53 CCCCS51)_100%_Cost Estimatexlsm @
CCCCS5)_100%_CostEstimate. pdf @
CCCCSSH)_100%_CostEstimate_REVIEW. pdf &
CCCCS5)))_100%_SAT Estimate Review Checklist.pdf &
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APPENDICES

Appendix A: SAT Estimate Review Checklist

Appendix B: TPD - Project & Portfolio Management Construction
Cost Estimating Guide with DES Appendices A, B, & C
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(Rev. 04/25)

s“ SAT DISTRICT ESTIMATE i ear

reas REVIEW CHECKLIST

Department
of Transportation

Name of Estimator

Date of Estimate

Date Tableau Data Downloaded

Name of reviewer

Date of Review

Name of Approver

| |
| |
| |
Project Milestone | |
| |
| |
| |
Date of Approval | |

1. Is the DES Estimate Quantity Summary tool being used?

OYes ONo [ON/A  Comments

2. Is the estimate named per the S.0.P.?

OYes OQNo [N/A  Comments

3. Is the estimate stored in the correct Projectwise folder per the S.0.P.?

OYes ONo [ON/A  Comments

4. |Is proper documentation of quantity calculations available? List where in comments.

OYes OgNo [ON/A Comments

5. Is proper documentation of unit price determination available? List where in comments.

OYes [OQNo [OQN/A Comments

6. Are the reviewer's comments documented by redlines attached to this document?

OYes OQNo [ON/A  Comments
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7. lIsall proposed work in plans accounted for in the estimate?

a. Earthwork OYes OQNo [JN/A j. Pavement marking OYes ONo [OQN/A
b. Pavement structure OYes OQNo [ON/A k. Bike/ped improvements OYes [ONo [N/A
c. Removals OYes OQNo [ON/A . Erosion control OYes ONo [N/A
d. Retaining walls OYes gNo [OQN/A m. Landscaping OYes OgNo [ON/A
e. Drainage structures OYes ONo [OQN/A n. Joint bid utility work OYes ONo [ON/A
f. Bridge structures OYes ONo [OQN/A 0. Mobilization OYes ONo [OQN/A
g. Signals OYes OQNo [QN/A p. Barricades/traffic control  [JYes [JNo [JN/A
h. lllumination OYes OQNo [N/A g. Contingency % |

i. Signing OYes ONo [ONA r. Other [OJYes [ONo [JN/A

8. Do the unit prices properly incorporate the following? Comments

a. Geographic considerations [ Yes [ONo [N/A

b. Quantity considerations OYes ONo [QN/A

c. Material availability OYes ONo [ON/A

d. Expedited work schedule  [JYes [JNo [QN/A

e. Site specific constraints OYes [OQNo [N/A

f. Lumpsum/subsidiary items [JYes [JNo [JN/A

Assumptions
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Construction Cost Estimating Guide

TPD - Project & Portfolio Manangement

Introduction

This Reference Guide provides instruction for the creation and management of construction cost estimates for roadway
and bridge projects. This guide provides a framework of recognized and accepted processes and tools that each TxDOT
district can adapt and use as appropriate for their situation.

The Reference Guide was developed to:

e  Achieve accuracy, accountability, and consistency in cost estimation, and cost management efforts during the
Planning and Programming, Preliminary Design, and Design phases of project developmentas well as in
consrtuction

e  Acknowledge that uncertainty exists in all projects and how to account for and present the impact of those
uncertainties within a cost estimate

e Define a process framework relating to cost estimating, and cost estimate management that can be
consistently applied to ensure that TxDOT is thorough and transparent in the development of roadway and
bridge projects

e Followa framework based on national research and recommended best practices from other state
departments of transportation and federal guidelines

e Include discussions and tools to address projects of different complexity/rigor levels

Components of a Cost Estimate:

Base Estimate: Will be developed and documented by the districts, engineeringjudgement will be applied.
They will be developed and based on the best information known at the time and the phase of the project.

Allowances: Iltems known to be required on the project but at a particular project developmentstage are not
yet known or quantifiable.

Contingencies: Costs for unknowns and uncertainties should be documented and included in the engineer’s
estimate.

1l
L
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mm 0 . )
Allowances +
o
uantifiable
Q m @ ) Base Estimate
Knowns L . 0o ©
Known

Quantities and Pricing
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Risk and Contingency:

Cost estimation considers uncertainties and related risks early and often in the project
development process. Management uses identified risks and uncertainties to structure
procedures that mitigate, eliminate, oraccount forthe possible variationin the
outcomes.

e Contingency is needed in an estimate to account forthe second type of
known unknowns.

e Risk management practices and tools can assist in the calculation of
appropriate contingenciesto account forthese costs.

By theirvery nature, risks have a probability of occurring and ifthey do occur, will
impact the projectin a positive or negative way. A Project Contingency is used to
capture the costimpacts associated with risks.

Contingency funds are incorporated into a cost estimate to account forthe risks
associated with the project.

Project Development Phases:

Project Phase: The current project phase is used to identify necessary stepsin
developingthe cost estimate. As shown in Figure 1: Project Development Process
Phases, each phase builds on the previous phase’s information. Itemslisted forthe
Planning and Programming Phase are also used in the Preliminary Design and Design
Phases.

Figure 1: Project Development Process Phases

Planningand Preliminary Design Design
Programminig

In this phase the # Acquire right-of-way;
developplans,
specifications, and
estimates (PS&E); and
Tinalire pavement and
bndge design, traffic
control plans, utihty

SnvIr

drawings, drainage design,

and cost estimates

For design phase

Contingency is meant
to protect the project
against cost increases
that may arise when
risks become reality,
not to cover overruns,
inflation, or allow for
scope creep.

estimates, the allowances
will be very little a5 mare
known imems will be come
partof the base estimate
Contngency will also be
sigmiicantly reduced as
well at this stapge of

(lefimimian
J development.

documents, advertise for
bid, hold a pre-bid
conterence, and receive
and analyze nds

Estimate s based on
actual bid items and
quantities once the
project has entered the
Design Phase.

Contingency will be
determined by FIN
Engineenng and
Contungency percentages
Iy progect class, [hstnet
adjustments within
ranges will be aliowed,
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Construction Cost Estimate Development and Project Phase:

Project Cost Maturityis how the project cost developsovertime with the project, the more developed a project
is, the cost estimate becomes more defined. Until the final engineer’s estimate just priorto letting, an estimate
is compiled with various levels of known and unknown information. Figure 2: Project Cost Maturity, combines
the concept of accounting forthe Base Estimate and Contingencies separately throughout project
development as well as the idea that an estimate can fluctuate due to unknowns, risks, and variability. Notice
how contingency reduces as the design matures because assumptions are resolved, risks are managed, and
fewerunknowns remain in the estimate. As a project moves through the development process, the proportion
of “knowns” to “unknowns” change so that, ideally, the project goes to letting with little contingency.

* An estimate atany given pointis made up of a base estimate, allowances, and contingency
component. As the project progressesin development, the contingencyand allowanceamounts are
expected to decrease because the project information is refined. The base estimate increases as
some of the project contingencyand allowances are realized and included as part of the base
estimate.

Contingency

Contingency Contingency Contingency

Allowances

Allowances

Allowances |dentified

ESTIMATED CONSTRUCTION COST

Base Estimate
_A_

Planning & Preliminary Design Letting
Programming Design

Figure 2 : Project Cost Maturity
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Cost Estimating Framework

The frameworkforthe cost estimating process presented providesa systematic approachfordetermining anticipated project
costs, as shown in Figure 3: Cost Estimating Framework. The description of the steps are generic and applicable to the cost
estimating process across each development phase. These stepsconveythe idea of a structured approach to cost estimation.
The operational mannerin which the steps are performed will vary depending on project development phase. (The level of
completeness in the project scope and refinement of project design will drive these variations.)

Planning and Programming

e

= Commumnicate Estimate

r COMmmunica

Praliminary Deslgn

Design

Update
elements for
K IRema in the base
estrmata
Detarmine £ Lpdate
allowances, and
contingency
Raview documentad
estimate assumptions,
inputs, and calculations

Comminicate Estimate

Figure 3: Cost Estimating Framework

* .

Latting

Review project definfion
and requiremeants

Raview sile
charactarshics

Update and quantty
alameants m the base
sciimate
Contingency wil
determined by FIN
Engmeening and
Contingancy
percantapas by project
class

Rawicw documanted

estimate calculaudns

Communicate Eshimale
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and requirements.

B. Review site

characteristics.

. Determine and quantify

estimate elements for

known items for the base

estimate.

work but are not yet
quantifiable for the
allowances.

Developing a Cost Estimate:

Key Activities PURPOSE

A. Review project definition

Collectand review relevant project informationto gain
knowledge of the projectin orderto identifythe proper
items and inputs that will serve as an accurate basis of
the estimate and its updates.

Helps the Estimator gain knowledge get a holistic
perspective as well as, insight, and a better understanding
of the project site characteristics and theirimpact on cost.
Examples of cost increase —-work adjacent to historic
structures, environmentally sensitive or hazardous sites,
and limited work space. Site Constraints that require a
large amount of equipmentor if the contractor will need to
mobilize several times.

Example of cost decrease-green field consruction, limited
traffic control devices.

Determine the categories and quantities forthe known
itemsin the base estimate at the time. Be certain to state
and document anyassumptions in determing pricingand
quantitiesatthe time.

« Three point estimating will be done for determing
the base estimate. Three point estimatingis the
utilization of three estimates (current or
historical). This method will assist to improvethe
accuracy of a single-point estimate by considering
price variabilityand takes into account
uncertainty and risk, by evaluatingthe optimistic,
most lilkely, and pessimistic cost outcomes. This
provides an estimatorto tailorthe estimate costs
to their location and have a more holistic
approach to the pricing. Three point estimating
defines a cost range for an activity's durations as
well as item’s quantities.

o Appendix A details how to conduct a three point
estimate.

DRIl Sl =2 0 d 1 Ge)al Develop/update allowances for each category of work.

Document anyassumptions that are made forthe project
in determingthe cost of the allowancs atthattime.
Allowances can be determinedfor category of items for
the project such as: roadway, pedestrian, safety
items....etc. based on the appropriate price unit. Appendix
B will go into detail on determining allowances.
Forexample: If a bridge is part of the project
requirements, all bridge elements will not be individually
detailed. The bridge cost can be estimated based on
square foot of bridge deck area or based on historical bids
from similar types of bridges.

Every project,
regardless of size or
complexity, needs an
up-to-date Project
Estimate File. Based
on the maturing of
project design and/or
the amount of time
that has passed since
the previous estimate,
a completely new
estimate may be
warranted.

Document all
assumptions and
changes.
Documentation of
assumptions and
methods for
identifying and
accounting for
allowances and
contingency within an
estimate is critical so
contingency is not
double-counted.

Getting input from
others avoids
unnecessary or
inaccurate
assumptions.

Design alternatives
need a documented
base estimate, list of
assumptions, and a list
of considered risks for
which the contingency
is derived. This
information should be
consistent with the level
of information available
at the time of each
estimate.

*.
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E. Determine contingency
based on the project’s
stage of development.

F Review documented
estimate assumptions,
inputs, and calculations.

G. Communicate Estimate

Develop/update contingency based on the project phase
of development. Document anyassumptions thatare
made forthe projectin determingthe contingency at that
time and project phase. Contingencyfunds are
incorporated into a cost estimateto accountforthe risks
associated with the project.

Contingencyis meantto protect the project against
costincreases that mayarise when risks become reality.
Contingencyis not foroverruns, inflation, or allow for
scope creep. There are different methods in determinging
the contingencyfora project.

1. Letting Contingency - A set percentage applied to
the overall project cost to determine the Total
Construction CostEstimate. Contingency will
defaultto Financial Management Division
Engineeringand Contingency data sheet
(examples include safety contingency, change
orders, etc.) based on project class.

2. Risk Based Contingency- An element of
uncertaintyisinherentin any cost estimate. In
orderto accountforas much of the uncertainty
associated with a project cost estimate as is
practical, project teams will use a risk analysis to
estimate the contingencyamount to be included
in the Total Construction CostEstimate. Appendix
C will go into detail in determing a Risk Based
Contingency.

State the decisions and assumptions used in the estimate
forcommunication to managementin a structured format.
Accumulate and organizeall details, summaries, and
assumptions made in completing the estimate.

Estimates can be communicated and shared with
confidence to internal and external stakeholders. This will
reduce perception of costincrease as a project develops.
Discussion of project cost and needs can be
communicated in a confident and transparent manner
with the publicand our planning partners.

When assessing a risk
and determining a
contingency amount to
carry in the estimate,
base the analysis and
calculations on the
information you know
at the time. You can
revise and update as
the project design
matures.

For risks that are
frequently identified
for similar projects, it
may be more efficient
to develop some
standard
documentation to
explain and support
the risk analysis and
determined
contingency value.
Additionally, districts
and divisions may
determine ways to
programmatically
respond to common,
recurring risks.

*.
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AppendixA : Three Point Estimating

Utilization of three estimates is to define an approximate range foran activity's durations, quantities, and costs to improve upon

the accuracy of a single-point estimate by considering uncertaintyand risk. Concept originated from the Program Evaluation and
Review Technique (PERT).

=  PERT Beta Distribution Estimation Equation:

_(0+4M +P)
B 6

= MostLikely(M): Mostrealistic expectations of activity durations/quantities/costs
= Optimistic (0): Best-case scenarioof activity durations/quantities/costs
= Pessimistic (P): Worst-case scenario of activity durations/quantities/costs

Standard Deviation g: A quantity calculatedto indicate the extent of deviation from the mean.
O = 6

=  Optimistic (0): Best-case scenarioof activity durations/quantities/costs
= Pessimistic (P): Worst-case scenario of activity durations/quantities/costs

Confidence Level: The probability that the value forthe activity falls within a specified range of values.
= B68%confidencelevel=+/-10
=  90%confidencelevel=+/-1.6450

=  95%confidencelevel= +/-20
=  99.7%confidencelevel =+/-3

| |
| ' 9973 ! o

9545
68.27

= = =
w D (o}
(9] (9] (3]

[
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A toolto assist with the calulations and determination of the estimate confidence level is available at the following link:
https://txdot.sharepoint.com/:x:/r/sites/office-epmo/intranet/ layouts/15/Doc.aspx?sourcedoc=%7B802E7503-E4A7-4E44-9D37-

D940CD7DEC5B%7D&file=Risk-Based%20Cost%20Estimation.xlsx&action=default&mo bileredirect=true

The followingimage is a snap shot of the tool that will assit with the three point estimatingand determiningthe base estimate.
In thistool the known and identified items will be be entered at each phase of the project’s development. There are tabs forthe
each stage to document the estimate.

Note: Considerations in determiningthe bid prices : geographic location, quantity of item, item availability, type of qty pricing
suchas lumpsum.

£l b ¥ - W fnk Eased Coul Elirnabonsha [fosd- Grdy] © Mecrosolt Bl

. iy = — - 1 1.} Wiarve Side by Yadr ? -
al 7] #oreasia Bae Y L . & . | = d
igemal Fege Fegs Bessn  Cune L T—— T 1 Eosnm. P g 5 i
[ " Scieen o sigction | W¥ina & Pana Wrkapae Werrdos -
ﬂ S Bedd vty TR wrof BRESa veid o 608 (Pl & Lrwes o0 DER0 Gnky s [ T
JAas - J5 | Tobtsl Contingenty P {30)
1Fd -] a1 £ [
e
2T A AT EATEATE
o | = e e s o Ly s, wTEE

St T

*.

, Texas Department of Transportation




Appendix B : Determining Allowances:

Allowances are forthe known items that you have that are not yet quantifiable. Forexample, itis known that a project will need
some trafficitems ( pavement markers, signs, lighting); howeverthose items are notjust yet quantified. We will applythe same
concept of the most likely, optimistic outcome, and pessimistic outcomeas we did in the Three Point for the Base Estimate.

The same toolthatis used to determine the Base Estimatealso has a section for determiningthe allowances as well. Below isa
snap shot of the tool being utlilzed to determine the allowancs for a project.

Tool to determine allowances: https://txdot.sharepoint.com/:x:/r/sites/ office-epmo/intranet/_layouts/15/Doc.aspx?sourcedoc=%7B802E7503-E4A7-
4E44-9D37-D940CD7DEC5B%7 D&file=Risk-Based%20Cost%20Estimation.xlsx&action=default& mobil ere direct=true

ITEM DE SORPTICN s Erpcied Vals
Bhr el Likeely Bae. i ol Liely Las ikin. ol Loty e
iddiicnal lbema [Allowances)
I |
TRAFFE TERS (FAY MARS, SONS, LIGHTMG, L% (150 o8 0.088] 0 S50 200 98] S4219A018 24) SEASOEMRAN 50083800 38|  EXDSSN0TI| 5355 k8 2o $3ATA08E T3
e SN Sl T TGO Y Y ) Rt o ¥ S 8 A
TEMPORAE Y I[RDEI0N COMTROL LT B35 L1 0.085) 1% 52!.‘.2:{!'1-!5 4198 5140 2] BSA S MIREN 8 003800 AE) D aDASOT| N SAE EN 2 =R tpd.
TCF (RARRICADES SN, AND TRAFIE HAMDLNG LE LR LA A1) 128 LY EHS-!: 542 188 314 .'.'EI SEASCABIBEN 52 ATEGATE HAMEAMA| BTN M B4 2 1BR AT
|
LE LIS L1 RBEE) 28 ENT 200 Bl I 1BE4 2!! ISA NS BIBEN  B.0D03BGT 35| EXEIRBIDT HSEE.H:JZ:-' ELiT1 54 TY
NOSL2ATIEH L% R LR LR i"ﬂ":.":-':‘ﬂ'il‘i\!i HLEAE T FHMENIREN R RRTTERD WHREII 43| BR AR IEI BHNEEN 0
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Figure 1 : Determining Allowances
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Appendix C : Risk Based Contingency

Evaluating the riskand applying the contingency formally and consistently will create a cost estimate that builds in all costs to
match what you end up paying, not what you end up bidding.

Low Bid at Letting.

F Programming

We want to aim our estimates to get as close to
the actual final construction cost as possible.

Risk and Impactto Construction Cost:

Key Activities PURPOSE —

Determine Level of Risk
Management Needed

Identify Any Known Risks

Determine Cost of Risks

Determine Probility of Each
Risks

Calculate Estimate

Understandingthe level of risk analysis needed for this
project will help identify who needs to be involved in risk
managementand the level of effort anticipated. Tailoras
needed and determine which elements will be used and
not used within the Risk Regjster

All projects—regardlessof size and complexity—contain
elements of uncertainty. These uncertainties can pose
risks to meetingthe project’s objectives including being
delivered on budget. Identifying risk throughout project
development helps TxDOT to eventually monitorand
control those risks.

The key purpose of this activity is to figure out the costs of
your Event drivenrisks in orderto determine the amount of
contingencythat should be carried in the estimate to cover
these potential risks.

Confidence level probability to associatethe costto the
risk that is associated with the risk tolerance of your
districtadministration.

Total Estimate = Base + Allowances+ Risk Based Contingency

Project Estimate File

Design Summary
Report

Annual Scope and
Estimate
Documntation Form

Typical Sections on
a per Mile Basis

Similar Projects.
Historical Bids.

Parametric
Estimating.

Cost Estimate
Spreadsheet
Template.
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Determing Cost Associated with Event Driven Risk:

Event Driven Risks are identified risks that, when triggered, result in the predicted impacted event. To figure out the
contingency needed forthese unknown costs, you will figure out the probabilityand impactof these risks (Px ). Figure 1, has
the the Probability Rating to determine the risk based contingency.

Event Driven Risk Example:
» Problems with utility relocations

» If problems with negotiating with utility companies occurs, then there will be delay to the project scheduleand change

orders.
» Youwillfigure outthe P x | for this as well as the contingency plan and cost.
Probability Rating
1 2 3 4 5
Probability of Low Medium-Low Medium Medium- High
Occurrence High

- 30% 50% 70% -

Figure 2, Risk Based Contigency Register, identifies the risk associated with the project that will have animpactto the
construction cost. Determinethe probability of each Event Driven risk in the risk register. This accounts for the probabilityand
impact of thatrisk. The cost associated with the risk is then used to determine the contingency on a project. Like the Three
Point Estimating, we will look atthe:

= MostLikely(M)Outcome
= Optimistic (0): Best Outcome
=  Pessimistic (P): Worst Outcome

The following spreadsheet tool can be used to determinethe expectedvalue of the risk. This tool is deivided out to assist with
developingthe Risk Based Contingency forthe different stages of projectdevelopment.

The Link to Risked Based Contigency Tool: https://txdot.sharepoint.com/:x:/r/sites/ office-
epmo/intranet/ layouts/15/Doc.aspx?sourcedoc=%7B802E7503-E4A7-4E44-9D37-D940CD7DEC5B%7D&file=Risk-
Based%20Cost%20Estimation.xlsx&action=default& mobile redirect=true

Figure 2 : Risk Based Contingency Register

COST IMPACT AMOUNT
PROBABILITY Expected
Min e Max. Min o Max. Value
. Likely . . Likely "

Due to the variable and uncertain nature of
isubsurface utilities, major changes in
foundation design during construction may 100.00% $2,800,000.00 $4,000,000.00 $5,200,000.001 $2,800,000.00 $4,000,000.00 $5,200,000.004 $4,000,000.00
foccur resulting in construction delays and a

1 frustrated public

Need to verify that the condition of existing
bridge structure sufficiency rating is above 80

(HL-93), resulting in increased cost and 65.00% $7,000,000.001 $10,000,000.00 $13,000,000.0q $4,550,000.00 $6,500,000.00 $8,450,000.00) $6,500,000.00
delays due to bridge not being able to be
4 idened.
Due to lack of funding, project letting date
may not be met, resulting in the project falling| $832,333.33
10  put of the current UTP/STIP year program. 40.00% $1,500,000.000 $2,000,000.00 $3,000,000.00 $6500,000.00| $800,000.00 $1,200,000.00)
Fub-Ttal {Risk ltems - Contingency ) | $11,333,331.33
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Calculating Total Construction Cost Estimate with Risk Based Contingency:

Now, thatthe Base Estimate, Allowances, and Risk Based Contingency are determine, the total Total Construction Cost Estimate
can be caluculated. Basedon the assumptions of the most likely, optimistic outcome, and pessimistic outcome we will
determine the probability and confidence level of the entire construction cost estimate with the cost estimatingtool.

Below in Figure 3: Probability Density Function, you will see the values of the estimate atthe P10, which isa 10% confidence
level of the estimate and the P90, which is a 90% confidence level. At the P50, this is the most likey expected outcomeof the
construction estimate. This will assist with determiningthe estimatethat is used to request funding and entered for the project.

Probability Density Function
$68.78 $70.67 $72.57

- ==P10%
-=-=-P9%%
P 50% (Expectation)
$64.00 $66.00 $68.00 $70.00 $72.00 $74.00 $76.00
Millions
Figure 3: Probability Density Function

Sub-Total (Risk Items - Contingency) $11,333,333.33
TOTAL = Base + Allowances+ Contingency P (50%) $70,674,422.68
Aggressive (10% chance of NOT exceeding) $68,783,579.05
Expected (30% chance of NOT exceeding) $T0.674,422.68|
Conservative (30% chance of NOT exceeding) $72.565,266.31
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Appendix A: Estimate Guidance and Reference Material

Project Development Process Manual

http://onlinemanuals.txdot.gov/txdotmanuals/pdp/index.htm
This manual is an informational guide for transportation engineers learning the Project Development
process which consists of the project concept to the complete PS&E project.

PS&E Preparation Manual

http://onlinemanuals.txdot.gov/txdotmanuals/pse/index.htm

This manual has a detailed description of building a cost estimate including the development of
guantities, prices, funding overruns, and an estimate checklist. This manual is focused on the plan
preparation through final engineers estimate phase of roadway design project.

Construction Cost Estimating Guide

https.//www.txdot.gov/inside-txdot/forms-publications/publications/project-mgmt.htmi|
Framework for the determination and development of a cost estimate including the engineers
estimate will be in accordance to the TxDOT’s Construction Cost Estimating Guide.

PMD 142 Construction Cost Estimating Class

Construction Cost Estimating - PMD 142 is a TxDOT interactive class that introduces the concepts
and best practices of portfolio, program, and project management around cost management, which
can help improve performance of current programs and portfolios. Participants will learn and about
the construction cost estimating process, the components of a construction cost estimate, examine
the application of construction cost estimating throughout a project lifecycle, understand
construction cost estimating terms, three point estimating, and the benefits of construction cost
estimating at TxDOT. The PMD 142 Construction Cost Estimating Class is in accordance of the
TxDOT Construction Cost Estimating Guide.

Practical Guide to Cost Estimating

This is guidance developed by the American Association of State Highway and Transportation
Officials (AASHTO) Technical Committee and Cost Estimating (TCCE). It is a guide for state DOT
employees in creating a cost estimate and managing the estimate process. The guide in divided up
by cost-estimate techniques and cost management activities.

FHWA guidelines on preparing Engineer’s estimate bid reviews and evaluation

To ensure that the final Engineer's Estimate supports the financial obligation in the project
authorization between FHWA and the state and to improve competitive bidding procedures FHWA
has outlined recommended procedures for preparing the engineer's estimate. Those guidelines can
be found at FHWA.gov.



Appendix B: Resources for Construction Cost Estimates

Monthly bidding results

http://www.dot.state.tx.us/business/bt.htm

The TxDOT Construction Division posts a spreadsheet with monthly bidding results in the CST
crossroads page. This excel sheet shows all the construction and maintenance projects of the state
and it includes: Engineer’s Estimate, Low Bid Amount, O/U amount, % O/U estimates, and the
number of bids.

Monthly bidding results (bid tabs)

https://ftp.txdot.gov/plans/State-Let-Construction

The TxDOT Design Division posts all project bid tabs on Plans Online (external and internal). The bid
tabs show all bid amounts for every item in the construction contract from each contractor that
placed a bid.

Highway Cost Index report

https://tntoday.dot.state.tx.us/cst/Pages/letting info.aspx

The TxDOT Construction Division posts a spreadsheet with monthly bidding results in the CST
crossroads page. The report shows the historical data of TxDOT bid items, the report is broken up
into groups and data to view trends. The data is divided by base period quantity/price to their
current period quantity/price. The groups are split by each year and separated by one, three, and
twelve months in category function, control item element, and element category.

CST Letting Dashboard

https://tableau-txdot/#/views/EngineeringOperationsDashboard/CSTLettingdashboard?:iid=1

The TxDOT Construction Division has developed a Tableau dashboard for viewing monthly letting
results. This dashboard shows projects by size of the estimate and the percent difference from the
engineers estimate to the awarded low bid.

Engineers Estimate Bulk Upload Spreadsheet

https://tntoday.dot.state.tx.us/des/Pages/Plan%20Development%20Main.aspx

The TxDOT Design Division has developed a spreadsheet that can be used to document an estimate
throughout the lifecycle of the project and then can be used to develop quantity summary sheets in
MicroStation and upload the estimate to TxDOT Connect through the bulk upload function.




Appendix C: Best Practices to Develop Final Construction Cost Estimates

Best management practices (BMPs) were evaluated by a working group comprised of district and division
personnel that are involved in multiple aspect of the construction cost estimation process. The selected
BMPs have been divided in the three major areas that are key to the selection of bid items and unit
prices. The selection of bid items, selection of unit prices, calculation of quantities and their associated
BMPs are shown below.

Selection of Bid Items

= Utilize standard bid items rather than Special Spec items when possible.
Special Specifications are great tools for getting specialized work done on construction projects.
Contractors typically only have 3 weeks to review an entire construction proposal and prepare a
bid to build the project. Special Specifications can be seen as a risk to the contractor that could
result in higher bid prices than a similar standard specification.

= Utilize “regular” standard bid items.
Consistent use of frequently used bid items will allow the bidding contractors to learn the
districts preferences and anticipate the needs of construction projects. This can reduce the
contractor’s perception of risk and result in more competitive bid prices.

= Utilize bid items with specified dimensions rather than variable dimensions.

Selection of Unit Prices

When selecting the unit price for each bid item the estimator should first select a base unit bid price and
then adjust to account for things like geographic location, quantity of item, and item availability.

Historical Bid-Based Prices are the most common source of base unit costs used by estimators for
TxDOT projects. They are typically found in two forms, low bid average prices and monthly letting bid
tabs. The best estimates are developed using a combination of both sources to select the most
appropriate base unit price.

= |ow bid average prices are

Compiled from monthly letting results by the Construction Division
Available as either statewide or districtwide averages

Available as 3-month or 12- month average low bid price

Can be found here on TxDOT.GOV.

O O O O

= Adjustment factors
o Should be applied to the assigned base unit prices to adjust for project specific factors
(see table below)
o Inflation rates should not be used as an escalation factor. Inflation is applied in the
TxDOT Connect system
o Adjust to market conditions and competitive bidding environment



Chapter 3.3.3.2 Bid Price Adjustments

AASHTO Practical Guide to Cost Estimating, 1st edition 2013

Urban Setting

Rural Setting

Distance to Material
Sources

Terrain

Local Policies, Taxes,
Restrictions,Air & Water
Quality

Tribal Lands

Large Quantities

Small Quantities

Extremely Large
Quantities

Readily Availableltems

Non-Standardltems

Difficult
Construction

Site Constraints

Mobilization

Increase - confined workspace, high traffic, limits on work hours, night
workDecrease - local contractors, materials, equipment and personnel

Increase - lack of local contractors, materials, equipment and personnel
Decrease - open workspace, low traffic, no work hour restrictions

Increase - if material sources are far from project location Decrease - if
material sources are close to project location

Increase - projects with mountainous terrain or steep slopes

Decrease - project on level terrain

Increase - most restrictions increase project cost

Increase - tribal taxes could increase costs

Decrease - generally reduced unit cost because of supplier discounts,
spread ofmobilization, overhead, profit and waste over a larger quantities
and increased production rates

Increase - generally increased unit cost because of higher supplier
charges, decreasedproduction rates and sub-contracting of small quantity
items

Increase - extremely large quantities of can result in shortage or delay in
delivery ofsome materials (structural steel, asphalt, concrete, etc.)

Decrease - commonly used items are generally less expensive

Increase - rarely used items are generally more expensive

Increase - examples include underwater activities and working near
railroads

Increase - examples include work adjacent to historic structure or
environmentallysensitive or hazardous sites and limited work space

Increase - project that include require a large amount of equipment and
staff to relocateor if the contractor will need to mobilize several times
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