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Executive Summary

Objective

To evaluate the effectiveness of estimated project bid item quantities and unit price for construction
projects.

Overall Engagement Assessment - | X

Priority 1 Priority 2  Priority 3  Priority 4
Control mechanisms are not designed or operating to optimize program efficiency and effectiveness.
Programmatic improvements can be achieved by addressing control deficiencies identified.
Improvements to address deficiencies include redesign, execution, and performance measurement.

Summary Results

Management concurs with the below finding and prepared management action plans to address
deficiencies.

Finding 1: Engineer’s Estimate Supporting Documentation

Control Operatin L Design Division (DES) &

Design X Efgectiveﬁess X Diitlens Consgtruction Div(ision)(CST)

Documentation was not retained to support bid item estimates to include: 1) unit price assumptions, 2)

award justification for unit price variances, and 3) unit price review.

= All 24 projects had no documentation to support unit price assumptions for bid items that were outside
the 3 and 12-month average price ranges (low and high).

= 22 of 24 (92%) projects had no documentation to support the justification provided on the Letting
Overrun/Underrun Justification Memorandum - Form 2195 (i.e., district determination of price variance
in the material, labor, and/or mobilization costs).

= 13 of 24 (54%) projects did not have documentation to support any review of the unit prices used in the
final estimate.

District Yes

(Impact): With limited or no retained documentation, districts may be unable to support the methodology or
rationale used to create the engineer’s estimate for comparison to the low bid or for the award or rejection
recommendation provided to the Texas Transportation Commission (TTC). Further, without a review of the
engineer’s estimate there is an increased potential for project change orders once construction begins. Of
the 24 projects reviewed, 12 had change orders, totaling $1.7M in absolute value due to inaccurate
quantities and unit prices developed during the estimating process.

Audit testing completed not resulting in management action plans.

Scope Area 1: Engineer’s Estimate Variance

= All 24 projects had the following documentation retained: support for bid item quantities listed in the
engineer’s estimate, Form 2195, and sampled change orders (i.e., categorized as design related).

= 23 of 24 (96%) projects had documentation to support the review of bid item quantities at the 30%,
60%, 90%, and final review milestones.

= 22 of 24 (92%) projects had bid item quantities and unit prices that were accurately entered into the
project delivery and management system.

Control Environment

Districts are responsible for the creation and management of construction project engineer’s
estimates for roadway and bridge projects which are created both in-house and through third-party
hired consultants. Review of the engineer’s estimate is performed by the districts at different intervals
of the development process (30%, 60%, 90%, and final milestones).
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Districts utilize various methods to determine bid item unit prices to include the 3 and 12-month
district and statewide bid item unit price averages prepared by CST, similar project costs, historical
costs, and variables specific to the district’s geographic location. Districts have the discretion to utilize
a spreadsheet created by DES to document the district’s development of the engineer's estimate. Bid
item quantity and unit prices are entered by district staff into the project delivery and management
system manually or through a bulk upload (utilizing the spreadsheet developed by DES).

Projects require justification for the approval of award, rejection, or deferral by the TTC when 1) there
was only one bidder, and the low bid deviated +/-10% or more from the engineer’s estimate or 2) there
were multiple bidders, and the low bid deviated +/-20% or more from the engineer’s estimate.

DES is responsible for establishing policy for the development of engineer’s estimates. At the district’s
request, DES can provide a supplemental review of the engineer’s estimate throughout the 30%, 60%,
90%, and final review milestones.

Background

The engineer's estimate is a determination of the total estimated construction costs which is
necessary to ensure appropriate funding is available at project letting. The engineer’s estimate is
composed of three parts (i.e., base estimate, allowances, and contingencies) that are updated as the
project advances through the development process.

A preliminary estimate is the initial high level project cost estimation used for preparation of the
Unified Transportation Program (UTP) authorized funding and the sealed engineer’s estimate is the
final estimate used for letting that has been reviewed/approved by a professional engineer (P.E.).

Between September 2020 and April 2024, a total of 3,038 projects, classified as construction, were
let with a total net variance of $965.7M between the engineer’s estimate and the low bid amount.
During the same time period, 70 of these projects were either deferred or rejected, and as of April
2024, 56 of those projects have been re-let and awarded with a total net savings to the state of
$245.7M (between the original low bid amount and the new awarded low bid amount).

Best Practices

The Plans, Specifications, and Estimates (PS&E) Cost Estimate Review Guidance Document standard
operating procedure (SOP) developed by the San Antonio District includes requirements to provide
documentation of bid item quantity calculations, bid item unit price determination (to include
assumptions), and documentation of reviews performed (i.e., reference to Appendix D provided by DES
to document reviews of estimates).

The Engineering Review - Project Construction Cost Estimates SOP developed by the Austin District
provides a step-by-step process on how to determine bid item unit prices and takes into consideration
the utilization of the Highway Cost Index (HCI) to determine the assumptions for major cost driver bid
items. The purpose of the HCl is to bring historical bid item prices into current dollars/pricing.
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Detailed Audit Report

Scope and Methodology

The audit was conducted during the period from March 6, 2024 to May 22, 2024. Testing focused on
engineer’s estimate variances for projects classified as construction let between September 2020 and
April 2024 in the Austin, Beaumont, Fort Worth, Houston, San Antonio, and Waco districts.

Scope Area 1: Engineer’s Estimate Variance

Evaluated the root cause of engineer’s estimate variance for construction projects that exceeded the letting

overrun/underrun thresholds and/or required change orders due to design errors.

= Reviewed federal criteria and TxDOT policies for the development of the engineer's estimate to include
district developed standard operating procedures.

= Conducted interviews with district personnel responsible for developing and reviewing engineer’s
estimates including the Directors of Transportation Planning and Development, Transportation Engineer
Supervisors, and Transportation Engineers.

= Assessed the reliability of engineer’s estimate and low bid data by comparing reports provided by the
Transportation Programs Division, tableau dashboards, and construction and maintenance contract
management system reports and determined data was sufficiently reliable for the purposes of analyzing
project estimated bid item quantities and unit item prices.

= Judgmentally selected six districts based on project development type (i.e., in-house, outsourced),
engineer's estimate/low bid variance totals, and change orders categorized as design related.

=  For the six sampled districts, sub-selected four construction projects per district (24 total) based on the
engineer's estimate/low bid variances (2 highest and 2 lowest).

=  For the 24 selected construction projects reviewed:

- The cost estimation/assumption methodology and supporting documentation for the
development and review of bid item quantities and unit prices within the engineer’'s estimate.

- The Letting Overrun/Underrun Justification Memorandum - Form 2195 and change orders
categorized as design related to determine the root cause of the bid item quantity and/or unit
price variance.

- Form 2195 to verify the reason for overrun/underrun provided on the form aligned to the bid
items.

- Bid item quantities and unit prices entered into the project delivery and management system
and compared to the engineer’s estimate within the contract proposal provided to potential
bidders to verify accuracy.

= Evaluated all 70 construction projects that were deferred or rejected between September 2020 and
April 2024 to determine if projects that were re-let and awarded resulted in a lower or higher low bid.
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| Detailed Audit Finding and Management Action Plans (MAPs) ‘

Finding No. 1: Engineer’s Estimate Supporting Documentation

Condition
Documentation was not retained to support bid item estimates to include: 1) unit price assumptions,
2) award justification for unit price variances, and 3) unit price review.

Effect/Potential Impact

With limited or no retained documentation, districts may be unable to support the methodology or
rationale used to create the engineer’s estimate for comparison to the low bid or for the award or
rejection recommendation provided to the Texas Transportation Commission (TTC).

Further, without a review of the engineer’s estimate there is an increased potential for project change
orders once construction begins. Of the 24 projects reviewed, 12 had change orders, totaling $1.7M in
absolute value due to inaccurate quantities and unit prices developed during the estimating process.

Criteria

The Plans, Specifications, and Estimates (PS&E) Preparation Manual Chapter 6 states accurate
estimating is essential for determining the validity of bids. Bid item unit price determination is based
on experience and past trends. Districts should gather all the statistical data and information available
and study it with their knowledge/experience to establish the most accurate estimated bid item unit
price. In addition, letting overrun/underrun justification memos are required for projects that have
deviations between the engineer’s estimate and low bid (i.e., +/-10% for one bidder, +/-20% for
multiple bidders), and are submitted to the TTC for approval of the recommended bid award or
rejections.

The Reviewing and Documenting Construction Cost Estimate Memo issued December 15, 2021, by the
Design Division (DES) Director to the districts, states the importance of maintaining proper
documentation for project costs estimates to ensure continuity in achieving consistency in the
estimation of project costs. Items recommended to be retained include:

= Estimate: include all calculations (i.e., quantities, basis of estimate, units of work, and unit prices)

= Assumptions: provide enough information for another estimator to reproduce the estimate.

= Estimate Review: reviewers can use Appendix D or similar tool adopted to document the review.

Cause

Guidance created by DES for districts to document the development and review of bid item quantities
and unit prices or assumptions made to arrive at the unit price used is not required or documented in
the PS&E Preparation Manual. Not all district standard operating procedures (SOPs) include
requirements to retain documentation to support bid item quantities, unit prices/assumptions, and
reviews performed.

District staff interviewed stated:

= The two-day time frame to complete the justification form did not allow for a complete analysis or
documentation of why the variance(s) occurred.

= Justifications are developed based on discussions held with low bidder or assumptions of why the
variance occurred.

= Recommendation for project deferral or rejection is not often given due to the timing impacts of
when the project would be re-let and executed.

= The bulk upload spreadsheet provided by DES does not currently have the functionality to capture
the 3 and 12-month averages at time of review.
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Evidence

A review was performed for 24 construction projects let between October 2021 and June 2023 from
six sampled districts using the 1) unit price assumptions used to determine unit prices, 2) Letting
Overrun/Underrun Justification Memorandum - Form 2195, 3) district review of engineer’s estimate
unit prices, and 4) district developed SOPs.

Unit Price Assumption

A review was performed to verify the existence of supporting documentation for the assumptions used

to determine engineer’s estimate unit prices.

= All 24 projects had no documentation retained to support unit price assumptions for bid items that
were outside the 3 and 12-month average price ranges (low and high).

Form 2195

A review was performed of Form 2195 to determine the root cause for engineer's estimate variances

for construction projects exceeding the letting overrun/underrun threshold (i.e., 10% for 1 bidder, 20%

for 1+ bidders).

= 22 of 24 (92%) projects had no documentation to support the justification provided on Form 2195
(i.e., district determination of price variance in the material, labor, and/or mobilization costs).

Review of Engineer’s Estimates

A review was performed to determine if the engineer’s estimate bid item unit prices were reviewed by

the district at the recommended intervals of the development process (30%, 60%, 90%, and final).

= 13 of 24 (54%) projects did not have documentation to support any review of the unit prices used
in the final estimate.

SOPs

An evaluation was performed of district created SOPs for the development and review of engineer’s

estimates.

= 1 of 6 (17%) districts did not have a documented SOP for the development and review of
engineer’s estimate.

= 4 of 5 (80%) districts had SOPs; however, the SOP did not include the specific documentation to be
retained to support bid item quantities, unit prices, and reviews performed.

Management Action Plans (MAPs):

MAP 1.1 | Completion Date: November 15, 2024 | Division: | Yes | District: | No
The Design Division (DES) will revise the bulk upload spreadsheet to include an option to download bid item
unit price averages and a field to document price assumptions for bid items assessed. DES will post the
updated spreadsheet to txdot.gov and send an e-mail communication to the districts to notify applicable
personnel of the revision.

MAP Owner: |Jacob Tambunga, Digital Delivery Section Director, DES

MAP 1.2 |Completion Date: November 15, 2024 | Division: | Yes | District: | No
The Design Division (DES) will include review of the estimating process (standard operating procedure) and
engineer’s estimate performance metric as part of the items/topics reviewed in the Annual Project
Development Review Meetings (i.e., peer review) performed for the districts.

MAP Owner: | David Ramirez, PS&E Processing Section Director, DES
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MAP 1.3 | Completion Date: November 15, 2024 | Division: | Yes | District: | No
The Construction Division (CST) will meet internally to re-evaluate the time requirements for districts to
complete and submit the Letting Overrun/Underrun Justification Memorandum - Form 2195 to CST after
letting (as applicable).

CST will update the instructions for Form 2195 to include a statement requiring information/documentation
to be obtained and retained by the districts to support the rationale included in the justification variance.

CST will send an e-mail communication to the districts to notify applicable personnel of the revision to Form

2195.
MAP Owner: | Jason Duncan, Deputy Director, CST
MAP 1.4 |Completion Date: January 15, 2025 | Division: | No | District: | Yes

The districts will implement the updated Letting Overrun/Underrun Justification Memorandum - Form 2195
requirements as determined in MAP 1.3 to include obtaining/retaining information/documentation to
support justifications provided in Form 2195.

MAP Owner: | District Directors of Transportation Planning and Development

MAP 1.5 | Completion Date: February 15, 2025 | Division: | Yes [ District: | No
The Design Division (DES) will meet with members of a sample of districts to discuss documentation
requirements for engineer’s estimate pricing assumptions and determine the documentation that would be
sufficient to support the assumptions, the timeframe in which implementation is required, and review of
district standard operating procedures (SOPs) to be performed by DES.

A statewide webinar will be held with all districts to discuss the requirements listed in the Reviewing and

Documenting Construction Cost Estimate Memo issued December 15, 2021, and newly developed

requirements, specifically:

= The district’'s documented policy on maintenance, retention, and document storage of the engineer’s
estimate and required review and approval of the SOP by DES.

=  Required documentation to be retained for the creation and review of unit price assumptions at each
project phase milestone (e.g., 30%, 60%, 90%, 95/100%).

= The projects and/or project phase milestone (30%, 60%, 90%, 95/100%) that full implementation of
documentation requirements will apply to.

MAP Owner: | David Ramirez, PS&E Processing Section Director, DES

MAP 1.6 | Completion Date: May 15, 2025 | Division: | No | District: | Yes
The districts will implement the price assumption development and review documentation requirements as
determined and communicated in MAP 1.5. Districts will also update their district standard operating
procedures (SOPs) to align with the price assumption development and review documentation requirements
and provide the SOP to the Design Division for review and approval.

MAP Owner: | District Directors of Transportation Planning and Development

MAP 1.7 | Completion Date: August 15, 2025 | Division: | Yes | District: | No
The Design Division (DES) will review and approve district standard operating procedures (SOPs) for the
maintenance, retention, and document storage of engineer’s estimates.

MAP Owner: | David Ramirez, PS&E Processing Section Director, DES

MAP 1.8 | Completion Date: November 15, 2025 | Division: | Yes [ District: [ No
The Design Division (DES) will update the Plans, Specifications, and Estimates (PS&E) Preparation Manual
to include the requirement to document and retain price assumptions and estimate reviews as determined
in MAP 1.5.

MAP Owner: | David Ramirez, PS&E Processing Section Director, DES
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| Summary Results Based on Enterprise Risk Management Framework \

The Internal Audit Division uses the Committee of Sponsoring Organizations of the Treadway
Commission (COSO) Internal Control - Integrated Framework version 2013.

A defined set of control objectives was utilized to focus on operational and compliance goals for the
identified scope areas. Our audit opinion is an assessment of the health of the overall control
environment based on (1) the effectiveness of the enterprise risk management activities throughout
the audit period and (2) the degree to which the defined control objectives were being met. Our audit
opinion is not a guarantee against operational sub-optimization or non-compliance, particularly in
areas not included in the scope of this audit.

Audit Results Dashboard

Construction Project Development - Engineer's Estimate

Scope Areas Evaluated

Business Objectives (Reporting, Operational, Compliance) 0.C

ERM Component Control Activities Engineer's Estimate Variance

Organizational Tone 1

Business Objective/Performance Measures

Control

Resource Capaci
Environment HACKY

Forecasting/Budget

Training and Development

Risk Identification/Planning

Risk Assessment/Impact Analysis

Risk Assessment
Risk Response/Cost-Benefit Analysis

Business Continuity

Policies/Procedure Development & Maintenance 1

Review/Approvals

Supporting Evidence/Records Retention 1
Control Activities

Segregation of Duties

Safeguarding Assets

General IT Controls

Data/Information Classification

ot miometon ot R

Data/Information Processing

Information &
Comr ication

Data/Information Output

Internal and External Reporting

Evaluations/inspections

Quality Control/Quality Assurance Reviews 1
Moniftoring

Reconciliations

Management Assessments
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| Closing Comments ‘

This report is prepared for the Texas Transportation Commission and for the Administration and
Management of TxDOT. The report presents the results of the Construction Project Development -
Engineer’s Estimate audit which was conducted as part of the Fiscal Year (FY) 2024 Audit Plan.

We conducted this performance audit in accordance with Generally Accepted Government Auditing
Standards and in conformance with the International Standards for the Professional Practice of
Internal Auditing. Those standards require that we plan and perform the audit to obtain sufficient,
appropriate evidence to provide a reasonable basis for our findings and conclusions based on our
audit objectives. Recommendations to mitigate risks identified were provided to management during
the engagement to assist in the formulation of the management action plans included in this report.

The results of this audit were discussed with the Design and Construction Division Directors and

District Engineers on August 20, 2024. The Internal Audit Division appreciates the cooperation and
assistance received from the personnel contacted during this audit.
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