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Materials Testing - Soils and Aggregate TxDOT Internal Audit Division - Full Scope

Objective

To determine if the monitoring of the design-bid-build material quality assurance program and
additional quality assurance responsibilities pertaining to soils and aggregate materials are
effective across the state.

Opinion

Based on the audit scope areas reviewed, control mechanisms require improvement and only
partially address risk factors and exposures considered significant relative to impacting
operational execution and compliance. The organization's system of internal controls requires
significant improvement in order to provide reasonable assurance that key goals and
objectives will be achieved. Extensive improvements are required to correct control gaps and
to address excessive residual risk that may result in potentially significant impacts to the
organization including the achievement of the organization's business/control objectives.
Progress to address the highest risk areas will likely not be achieved within 6 months.

Overall Engagement Assessment ‘ Needs Improvement

Findings
Operating
Title Control Design Effectiveness

Finding 1 Material Deficiencies X X Unsatisfactory

_— Material Test Documentation .
Finding 2 Completeness and Accuracy X X LinseilsiEmi)
Finding 3 Laboratory Accreditation X X Unsatisfactory

i~ Timeliness of Materials Test
Finding 4 Authorization X X Needs Improvement
Finding 5 Sampling Technician Certification X X Needs Improvement

Management concurs with the above findings and prepared management action plans to
address deficiencies.

Control Environment

The Materials and Tests Division (MTD) oversees TxDOT'’s Quality Assurance Program (QAP)
which helps ensure that materials and workmanship incorporated into highway construction
projects across TxDOT’s 25 districts are in reasonable conformity with the requirements of the
approved plans and specifications. Further, the district’'s headquarter laboratory (i.e., TxDOT
district lab) will oversee their local district QAP activities to include monitoring compliance of
the district area office (AO) labs and external third-party (i.e., commercial) labs utilized for
additional testing capacity.

Lab Accreditation

MTD is the qualifying authority to perform accreditation reviews of TxDOT district labs, and
those same district labs are the qualifying authority for their AO and local commercial labs.
Accreditation reviews are required to be conducted at least once every three years. A directory
of TxDOT-qualified district and commercial labs is maintained on MTD’s internal webpage,
while AO lab qualification is demonstrated through equipment calibration logs and technician
certifications and not included in MTD’s directory.
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Technician Certification

The QAP for Design-Bid-Build (DBB) projects outlines that technicians performing sampling
and testing of soils and aggregate materials must be qualified in each test procedure they
perform. Districts are required to track and retain certifications for all technicians that perform
testing within the district, including district and AO lab staff, field inspectors, personnel
obtaining samples, and commercial lab technicians. Documentation to support technician
certifications is to be retained within the Construction and Maintenance Contract
Management System (CMCMS).

Acceptance Testing

TxDOT’s Standard Specifications for Construction and Maintenance of Highways, Streets, and
Bridges, in conjunction with the Guide Schedule of Sampling and Testing for Design-Bid-Build
Projects, establish material quality guidelines for TxDOT projects. These guidelines include the
extent and frequency of material quality test procedures and acceptable thresholds for results
of those test procedures. From the CMCMS, the District Wide Test Deficiency Report can be
downloaded, which displays contract line item test deficiencies for active contracts in a
district. Material deficiencies result from a work item that has already been paid but where no
test results have been entered or authorized in the CMCMS. A deficiency is then cleared as
the required test result is completed and authorized. The engineer responsible for the project
may use engineering judgment to accept and utilize material that does not meet the
established guidelines. Hence, material test results not meeting specification may ultimately
be accepted as noted or as meeting the engineer’s requirements.

Summary Results
Audit testing completed resulting in management action plans.

Finding Scope Area Evidence
The District Wide Test Deficiency Report, filtered for soils and
aggregate materials’ sampled test methods, listed 709
material deficiencies as of April 9, 2021, of which 64% were
pending resolution a month or more after payment to the
contractor.
. Judgmentally selected 85 material deficiencies from the April
Soils and 9, 2021 report that were cleared as of May 17, 2021, and
1 Aggregate reviewed to verify documentation to support resolution.
Acce_ptance = 24 of 85 (28%) material deficiencies were resolved without
Testing documentation to support resolution.
= 8 of 85 (9%) material deficiencies were resolved through
the deletion (i.e., zeroing out) of the material frequency
conversion factor used to determine the number of
required tests for the project.
= 3 of 85 (4%) material deficiencies were resolved without
complete documentation to support resolution.
Soils and A review of TxDOT district, AO, and commercial lab performed
5 Aggregate soils and aggregate material acceptance tests across TxDOT'’s
Acceptance 25 districts between September 1, 2019 to March 6, 2021
Testing was performed to verify completeness and accuracy.
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Material Test Result Support
= 28 0f 29 (97%) TxDOT district and AO lab tests results of

Laboratory “Does Not Meet Specifications” without supporting
Accreditation documentation.

= 8 of 13 (62%) TxDOT district and AO lab tests had results of
Technician “Meeting Specification Except as Noted” without supporting
Certification documentation.

= 40 of 49 (82%) commercial labs tests had results of “Does
Not Meet Specifications” without supporting
documentation.

= 17 of 36 (47%) commercial labs tests had results of
“Meeting Specification Except as Noted” without supporting
documentation.

Identification of Material Samples

= All 25 TxDOT district and AO lab tests did not have all
required fields completed on Form 202 that is submitted to
MTD.

Lab Identification

= 32 of 49 (65%) TxDOT district and AO labs were
inaccurately identified as the location associated with
testing.

= 18 of 50 (36%) commercial labs could not be
independently confirmed as the specific location where
testing was performed.

= 6 0f 50 (12%) commercial labs were inaccurately identified
as the location where testing was performed.

Certification of Technician

= 7 of 118 (6%) TxDOT district and AO lab technician
certification “Effective” and “Expiration” dates were
inaccurately entered into the CMCMS.

= 2 of 80 (3%) commercial lab technician certification
“Effective” and “Expiration” dates were inaccurately
entered into the CMCMS.

Material Test Sampler

= 139 of 1,405 (10%) TxDOT district and AO lab tests did not
have the “Sampled By” field completed in the CMCMS.

= 285 of 2,381 (12%) commercial lab tests did not have the
“Sampled By” field completed in the CMCMS.

Material Test Date

= 12 of 160 (8%) TxDOT district and AO lab tests did not have
the “Tested Date” field completed in the CMCMS.

= 6 0f 179 (3%) commercial lab performed tests did not have
the “Tested Date” field completed in the CMCMS.
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Material Tester
= 6 of 160 (4%) TxDOT district and AO lab tests did not have
the “Tested By” field completed in the CMCMS.
= 1 0of 179 (<1%) commercial lab tests did not have the
“Tested By” field completed in the CMCMS.
A review of TxDOT district and AO, and commercial labs across
TxDOT’s 25 districts was performed to verify the labs were
accredited for soils and aggregate material testing performed
between September 1, 2019 to March 6, 2021.
= 17 of 17 (100%) AO labs were not included within MTD’s
Directory of Active Accredited Laboratories.
= 14 of 17 (82%) AO labs did not have a certificate issued by
their corresponding district lab to support accreditation.
- 2o0f 14 (14%) AO labs did not meet all accreditation
requirements to be qualified to perform soils and
3 Laboratory aggregate testing.
Accreditation - 1 of 14 (7%) AO labs did not have all documentation
retained by the district to support accreditation.
= 5 0f 50 (10%) commercial lab locations were not found
listed within MTD’s Directory of Active Accredited
Laboratories.
= 3 0of 50 (6%) commercial lab locations did not have a
current accreditation certificate within MTD’s Directory of
Active Accredited Laboratories.
= 3 0of 50 (6%) commercial lab locations did not have a
completed Form 2682 to document accreditation.
= 2 0f 50 (4%) commercial lab locations Form 2682 were not
retained by the districts.
A review of five soils and aggregate material test methods
authorized between September 1, 2019 to March 6, 2021 was
performed to evaluate the timing for material test
authorization.
Soils and Authorization Timing
4 Aggregate = 42% of TXDOT district and AO and 52% of commercial lab
Acceptance tests were authorized a month or more after testing
Testing completion.
Authorization Completion
= 6 of 25 (24%) TxDOT district and AO lab tests were pending
authorization between 9 and 22 months after testing was
completed.
A review of TxDOT district and AO lab technicians and
Technician commercial lab t_echnicians acros_s _TxDOT’s 25 districts was
5 Certification performed to verify they were certified for soils and aggregate
material sampling between September 1, 2019 to March 6,
2021.
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= 4 of 22 (18%) TxDOT district and AO lab technicians were
not certified for the test method used on the sample
collected.

= 2 of 16 (13%) commercial lab technicians were not
certified for the test method used on the sample collected.

Audit testing completed not resulting in management action plans.

Scope Area Evidence

Laboratory Accreditation

All 25 TxDOT district labs had current accreditation for soils and
aggregate materials testing and were listed within MTD’s
Directory of Active Accredited Laboratories.

Soils and Aggregate
Acceptance Testing

All 339 TxDOT district, AO, and commercial lab soils and
aggregate material acceptance tests reviewed had the
following fields completed in the CMCMS: Sample ID, Test
Number, Material Type/Code, Sampled Date, Test Method, Test
Stamp Code, Completed Date, Reviewer, Authorized By, and
Date.

Technician Certification

Review of the certification for technicians who performed either

testing or both sampling and testing of soils and aggregate

materials indicated:

=  O7 of 97 (100%) TxDOT district and AO lab technicians were
certified for the testing or sampling and testing performed.

= 64 of 64 (100%) commercial lab technicians were certified
for the testing or sampling and testing performed.

Audit Scope and Methodology

The audit was conducted during the period from March 1, 2021 to July 9, 2021. The audit
focused on district, AO, and commercial lab accreditation, acceptance testing, and technician
certification for soils and aggregate materials testing within all 25 districts.

Scope Area 1: Laboratory Accreditation — To determine if TxDOT district, AO, and commercial
labs are qualified to perform soils and aggregate materials testing.

Methodology included:

=  Selected a judgmental sample of soils and aggregate test methods based on frequency
of use across all 25 districts for both TxDOT district, AO, and commercial labs.

= For the chosen test methods, (TX110, TX113, TX114, TX115, and TX140) a judgmental
sample of soils and aggregate tests from the 25 districts were selected based on test
results and acceptance methods.

- Reviewed documentation to support lab qualification to perform the selected
soils and aggregate test methods to include certificates of accreditation,
equipment calibration logs/records, and Quality System Inspection -
Commercial Laboratory (Form 2682).

- Reviewed MTD'’s Directory of Active Accredited Laboratories to verify inclusion of
all TxDOT district, AO, and commercial labs.
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Scope Area 2: Soils and Aggregate Acceptance Testing - To determine if soils and aggregate
materials tests are conducted and documented according to internal guidelines.
Methodology included:
= Reviewed a judgmental sample of soils and aggregate materials based on test
methods, test results, and acceptance methods across all 25 districts for both TxDOT
district and AO, and commercial labs to validate that documentation to support
materials used on TxDOT projects were documented completely, accurately (i.e.,
required fields in the CMCMS, and Form 202), and authorized/approved timely.
= Judgmentally selected materials deficiencies from April 9, 2021 that were cleared as of
May 17, 2021 District Wide Test Deficiency Reports based on pending and cleared
status across 25 districts.
- Reviewed documentation to support resolution of deficiency.
- Evaluated timeliness of deficiency resolution.

Scope Area 3: Technician Certification - To determine if TxDOT and commercial technicians
are trained and certified to perform soils and aggregate materials tests.

Methodology included:
= Reviewed a judgmental sample of TxDOT district and AO lab technicians and
commercial lab technicians that obtained samples and/or performed material tests
between September 1, 2019 and March 6, 2021 to validate technicians were certified
(i.e., classroom training and proficiency test, as required) to perform selected soils and
aggregate material test sampling and/or testing for the five methods (TX110, TX113,
TX114, TX115, and TX140).

Methodology included within all scope areas:
= Reviewed the Code of Federal Regulations and TxDOT policies and procedures: to
include test procedures for sampled soils and aggregate materials; Standard
Specifications for Construction and Maintenance of Highways, Streets, and Bridges;
Material and Inspection Guide; and Quality Assurance Program for Design-Bid-Build
Projects.
= [nterviewed MTD and district personnel to include:
- MTD: Division Director, Deputy Division Director, Business Operations Project
Manager, Geotech Soils and Aggregate Section Director, and Technical Project
Manager.
— Districts: Directors of Construction, Transportation Specialists, Transportation
Engineers, Transportation Engineer Supervisors, and Material/Process
Inspectors.

Background

This report is prepared for the Texas Transportation Commission and for the Administration
and Management of TxDOT. The report presents the results of the Materials Testing - Soils
and Aggregate audit which was conducted as part of the Fiscal Year (FY) 2021 Audit Plan.

MTD was established in 2018 to provide service and expertise in the quality of materials used
in TXDOT’s construction projects. MTD administers the QAP and operates TxDOT’s central lab
in accordance with the Code of Federal Regulations (CFR) Title 23, Part 637, which requires
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that a quality assurance program be developed to ensure that materials used on projects
meet requirements of approved plans and specifications.

MTD provides support to district and AO labs by developing and maintaining policies and
procedures and testing materials for compliance with specifications. The districts oversee all
materials sampling and testing performed by the district/AO and its externally contracted
commercial labs/technicians. Between September 2019 and March 2021, TxDOT outsourced
55% of the soils and aggregate materials testing performed.

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 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.
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Detailed Findings and Management Action Plans (MAP)

Finding No. 1: Material Deficiencies

Condition

TxDOT district, Area Office (AO), and commercial laboratory soils and aggregate material tests
were not cleared timely and/or did not have sufficient documentation to support resolution of
material deficiencies identified by the Construction and Maintenance Contract Management
System (CMCMS).

Effect/Potential Impact

Material tests that are not performed timely could result in materials that do not meet
specifications being used on the project and cause safety concerns and/or additional costs to
TxDOT. In addition, without regular reviews by the districts and oversight by the Materials and
Tests Division (MTD) and the Construction Division (CST), material deficiencies may be cleared
inappropriately and without sufficient supporting documentation, as well as, it is possible
payments would be made to the contractor despite test deficiencies still existing.

Criteria
The Construction Contract Administration Manual:
= Chapter 11, Section 1 states that sufficient documentation should be maintained to
support contractor satisfaction of contract requirements, and the contractor completes
work, as provided in the contract, before making payment.
= Chapter 6, Section 2 states that acceptance testing is used to verify that material
conforms to the contract requirements.

A memo from the Construction Division Director to District Engineers in July 2011 stated that
districts should make it a practice to resolve deficiencies during the preparation of the
monthly progress estimates.

Cause

Requirements for the timing of material deficiency resolution or documentation to be retained
were not established by CST. In addition, the CMCMS does not include an automated control
to prevent deletion of material frequency conversion factors or resolution of material
deficiencies without supporting remarks. There are no standardized or periodic reviews
conducted by the districts, CST, or MTD to monitor timely and supported resolution of such
deficiencies.

Evidence

Soils and aggregate material test deficiencies identified in the CMCMS generated District
Wide Test Deficiency Report on April 9, 2021 and May 17, 2021 were reviewed across
TxDOT'’s 25 districts to determine timeliness of resolution and to verify retention of
documentation to support resolution.

Timeliness of Resolution
The table below illustrates that for the sampled test methods (TX110, TX113, TX114, TX115,
and TX140) 709 soils and aggregate material deficiencies were listed within the April 9, 2021
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report. Of that, 64% of the material deficiencies were pending resolution a month or more
after the date in which the project contractor was paid for the material required to be tested.

Days Between Last Payment and % of Tests Number of

Material Deficiency Report Deficiencies
Less than 1 month 36% 253
1 to 3 months 22% 155
3 to 6 months 22% 159
6 to 9 months 10% 70
9 to 12 months 4% 27
More than 1 year 6% 45

Documentation of Resolution
A comparison of the April 9, 2021 and May 17, 2021 District Wide Test Deficiency Reports
was performed and found that of the 709 soils and aggregate material deficiencies on the
April report, 85 were not on the May report (i.e., possibly resolved). An evaluation of the
resolved material deficiencies was performed to validate documentation existed and was
retained to support resolution.
= 24 of 85 (28%) test deficiencies were noted as resolved but without documentation to
support resolution in the CMCMS.
= 8 of 85 (9%) test deficiencies were noted as resolved through the deletion (i.e., zeroing
out) of the material frequency conversion factor used to determine the number of
required tests to be performed for each project.
= 3 of 85 (4%) test deficiencies were noted as resolved but without complete
documentation to support resolution in the CMCMS.

Management Action Plans (MAPSs):

MAP Owners: Ryan Barborak, Deputy Director, Materials and Tests Division
Jason Duncan, Deputy Director, Construction Division

MAP 1.1: The Materials and Tests and Construction Divisions will issue a joint communication
to districts to communicate expectations of compliance with current material quality testing
policies and procedures.

Completion Date: October 15, 2021

MAP 1.2: The Materials and Tests and Construction (CST) Divisions will work together to
review material deficiency procedures and update as needed to clarify or establish the
following:
= Procedures for resolution of material deficiencies and required documentation needed
will be established.
= Material tests must be authorized in the Construction and Maintenance Contract
Management System (CMCMS) within 30 days of sample collection, unless otherwise
specified within the procedures and required documentation noted above. If the test
cannot be authorized within 30 days, the district must document a justification for the
delay and an anticipated timeframe for resolution.
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= An engineering justification must be documented in the CMCMS any time failing
material is accepted on a project.

= Districts may not eliminate material deficiencies by zeroing out test frequencies or
conversion factors, unless otherwise specified within the procedures and required
documentation noted above.

= Standardized reviews to be conducted quarterly by the districts and CST to monitor
outstanding material deficiencies.

Completion Date: January 15, 2022

MAP Owner: Ryan Barborak, Deputy Director, Materials and Tests Division

MAP 1.3: The Materials and Tests Division (MTD) will develop, document, and implement a
process to review a sample of completed Material Certification Letters on a quarterly basis.
The review will include tracing project material deficiencies to validate appropriate supporting
records and inclusion on the Material Certification Letter. MTD will notify districts when
inconsistencies are identified.

Completion Date: June 15, 2022

MAP Owners: District Engineers

MAP 1.4: Each district will designate a Material Quality Champion to serve as a point of
contact for the district regarding materials quality procedures and requirements to include
material deficiencies. The Material Quality Champions and the district Directors of
Construction will attend a training session presented by Materials and Tests Division (MTD) to
communicate expectations of compliance with current material quality testing policies and
procedures, as well as procedural updates made as a result of the Soils and Aggregate Audit
Management Action Plans.

Material Quality Champions and the district Directors of Construction will communicate the
information presented by MTD regarding material deficiencies to all relevant parties for
implementation within their district.

Completion Date: July 15, 2022
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Finding No. 2: Material Test Documentation Completeness and Accuracy

Condition

Documentation to support TxDOT district, Area Office (AO), and commercial laboratory soils
and aggregate material tests was unavailable, incomplete, and/or inaccurate. A similar risk
was identified in the previous 2015 Materials Testing audit where test documentation was
identified to be incomplete and/or inaccurate.

Effect/Potential Impact

Missing, incomplete, or inaccurate data/information could lead to the inability to fully support
conclusions of testing performed if a material failure is found and/or material test results are
challenged by the contractor.

In addition, if the software field that documents the testing personnel for a test method is not
completed, there is an increased risk that material tests may be tested by an uncertified
technician and segregation of duties controls could be circumvented (i.e., authorizer/reviewer
can be the same person that tested).

Criteria
The Construction and Maintenance Contract Management System (CMCMS) Materials
Management Manual outlines:
= Chapter 4, Section 10 defines the CMCMS fields:
- Effective Date: field that displays the date of the last qualification.
- Expiration Date: field that displays the expiration date for the test procedure of
the individual qualification type and level.
= Chapter 5, Section 2 defines the CMCMS fields:
- Sample Date: field to record the date the sample was obtained.
- Sampled By: field to record samplers for materials that require sampling.
- Remarks: field to record additional data related to the sample.
- Laboratory (Lab) ID: field to record the lab that will perform the test.
= Chapter 8, Section 2 defines the CMCMS fields:
- Tested Date: field to record the date the test was completed.
- Tested By: field to record the name of the individual who performed the test.
= Chapter 8, Section 6 states that the material sample may not meet all specifications;
however, permits acceptance by individuals responsible for the use of the material and
outlines that remarks be added to the CMCMS to support.

The Guide Schedule of Sampling and Testing for Design-Bid Build Projects states that when
project acceptance test fails, but the product is accepted, document the reasons for
acceptance in the CMCMS, in the remarks field.

The Material Inspection Guide Section 3 states that when shipping samples to the Materials
Tests Division (MTD), Form 202, “Identification of Material Samples” should be submitted,
completing information such as name of Area Engineer, District, and name of the Department
employee who obtained the sample.

Per the contract requirements for commercial labs, the Engineer should:
= Complete electronic test work sheets.
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= |Immediately inform TxDOT’s Project Manager and the TxDOT’s district lab of failing
tests that do not meet specification requirements or any deficiencies with plant or
construction operations.

Cause

Some technicians entering and authorizing the material test in the CMCMS did not identify the
incomplete and/or inaccurate information. There are no standardized or periodic reviews
conducted by the districts or MTD to monitor completeness and accuracy of required fields in
the CMCMS.

The CMCMS does not include an automated control to prevent creation and/or authorization
of material tests with incomplete fields. The CMCMS also limits the lab name options given to
the associated technician, and the districts have not optimized functionality to request for new
labs to be added to the CMCMS selections through the Construction Division.

Evidence

A judgmental sample of TxDOT district, Area Office (AO), and commercial lab performed soils
and aggregate material tests, across TxDOT’s 25 districts between September 1, 2019 to
March 6, 2021, were reviewed to verify completeness and accuracy of information within the
CMCMS.

Material Test Result Support - reviewed documentation to support acceptance of failing test
results.

TxDOT District and AO Labs

Twenty-nine tests reviewed had test results of “Does Not Meet Specification” and 13 had

test results of “Meets Specification Except as Noted”.

= 28 0f 29 (97%) tests with “Does Not Meet Specifications” results were authorized
without documentation to support material acceptance.

= 8of 13 (62%) tests with “Meets Specification Except as Noted” results were authorized
without documentation to support material acceptance.

Commercial Labs

Forty-nine tests reviewed had test results of “Does Not Meet Specification” and 36 had

test results of “Meeting Specification Except as Noted”.

= 40 of 49 (82%) tests with “Does Not Meet Specifications” results were authorized
without documentation to support material acceptance.

= 17 of 36 (47%) tests with results of “Meeting Specification Except as Noted” results
were authorized without documentation to support material acceptance.

Identification of Material Samples - reviewed Form 202 for submission to MTD for referee
testing (i.e., MTD performed test if contractor disagrees with district performed testing)

Twenty-five referee tests were performed for TXDOT district and AO Labs during the testing
period. All 25 were reviewed to verify completeness of the form submitted to MTD.
= All 25 tests did not have all required fields (includes but not limited to, Area Engineer,
District, and Sampled By) completed on Form 202.
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Lab Identification - completeness and accuracy of lab location where testing was performed
Forty-nine TxDOT district and AO labs and 50 commercial labs were reviewed to verify
completion and accuracy of the Lab ID field in the CMCMS.

TxDOT District and AO Labs

= 32 0f 49 (65%) labs were inaccurately identified as the lab location associated with the
testing performed in the CMCMS.

Commercial Labs
= 18 0of 50 (36%) labs could not be confirmed by the district as the specific physical
location where testing was performed.

= 6 of 50 (12%) labs were inaccurately identified as the lab location where testing was
performed in the CMCMS.

Certification of Technician - determine if technician certification was supported and active

TxDOT District and AO Labs

One hundred eighteen lab technician certifications were reviewed to verify completeness

and accuracy of the “Effective Date” and “Expiration Date” fields in the CMCMS.

= 7 of 118 (6%) technician certifications had inaccurate “Effective Date” and/or
“Expiration Date” fields in the CMCMS when compared to the hard copy certificate.

Commercial Labs

Eighty commercial lab technician certifications were reviewed to verify completeness and

accuracy of the “Effective Date” and “Expiration Date” fields in the CMCMS.

= 2 of 80 (3%) technician certifications had inaccurate “Effective Date” and/or
“Expiration Date” fields in the CMCMS when compared to the hard copy certificate.

Material Test Sampler - determine technician who collected the material test sample

TxDOT District and AO Labs

Two thousand, six hundred ninety-seven tests (i.e., TX110, TX113 and TX114) were

reviewed to verify completion of the “Sampled By” field in the CMCMS.

= 139 of 1,405 (10%) acceptance tests did not have the “Sampled By” field completed
to document the name of the technician who collected the material sample.

Commercial Labs

Four thousand, two hundred sixty-eight tests (i.e., TX110, TX113 and TX114) were

reviewed to verify completion of the “Sampled By” field in the CMCMS.

= 285 of 2,381 (12%) acceptance tests did not have the “Sampled By” field completed
to document the name of the technician who collected the material sample.

Material Tester and Test Date - determine technician who performed the test and date test
completed

TxDOT District and AO Labs

One hundred sixty tests were reviewed to verify completion of the “Tested Date” and
“Tested By” fields in the CMCMS.

= 12 of 160 (8%) tests did not have the “Tested Date” field completed to document the
date in which the test was performed.
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= 6 of 160 (4%) tests did not have the “Tested By” field completed to document the
name of the technician who performed the test.

Commercial Labs

One hundred seventy-nine tests were reviewed to verify completion of the “Tested Date”

and “Tested By” fields in the CMCMS.

= 6 of 179 (3%) tests did not have the “Tested Date” field completed to document the
date in which the test was performed.

= 10of 179 (<1%) tests did not have the “Tested By” field completed to document the
name of the technician who performed the test.

Management Action Plans (MAPs):

MAP Owners: Ryan Barborak, Deputy Director, Materials and Tests Division
Jason Duncan, Deputy Director, Construction Division

MAP 2.1: The Materials and Tests and Construction Divisions will issue a joint communication
to districts to communicate expectations of compliance with current material quality testing
policies and procedures, and the system modifications and expectations surrounding
laboratory accounts within the Construction and Maintenance Contract Management System.

Completion Date: October 15, 2021

MAP 2.2: The Materials and Tests and Construction (CST) Divisions will work together to
review material test data procedures and update as needed to clarify or establish the
following:
= Material tests must be authorized in the Construction and Maintenance Contract
Management System (CMCMS) within 30 days of sample collection, unless otherwise
specified within the procedures for resolution of material deficiencies and required
documentation. If the test cannot be authorized within 30 days, the district must
document a justification for the delay and an anticipated timeframe for resolution.
= An engineering justification must be documented in the CMCMS any time failing
material is accepted on a project.
=  When multiple test reports are used in the acceptance decision for a single sample ID,
a justification should be documented as a comment in each individual test report.
= Explain the intended use of the “omit” indicator.
= Define the specific data fields within the CMCMS which are required to be completed
for each material sample type.
= The sampler name and sample location must be recorded in the material test report.
= The laboratory location must be documented as a comment in the test report when
third-party laboratory technicians perform testing at a TxDOT location.
= Standardized reviews to be conducted annually by the districts to monitor
completeness and accuracy of material test data in the CMCMS.

Completion Date: January 15, 2022
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MAP Owner: Ryan Barborak, Deputy Director, Materials and Tests Division

MAP 2.3: The Materials and Tests Division will develop, document, and implement a process
to require a follow-up inspection for any accredited laboratories which receive a low rating
from the on-site accreditation inspection. The re-inspection will validate the continued
effectiveness of the corrective actions implemented by the laboratory to address accreditation
deficiencies.

Completion Date: June 15, 2022
MAP Owners: District Engineers

MAP 2.4: Each district will designate a Material Quality Champion to serve as a point of
contact for the district regarding materials quality procedures and requirements to include
complete and accurate testing documentation. The Material Quality Champions and the
district Directors of Construction will attend a training session presented by Materials and
Tests Division (MTD) to communicate expectations of compliance with current material quality
testing policies and procedures, as well as procedural updates made as a result of the Soils
and Aggregate Audit MAPs.

Material Quality Champions and the district Directors of Construction will communicate the
information presented by MTD regarding complete and accurate testing documentation to all
relevant parties for implementation within their district.

Completion Date: July 15, 2022

MAP Owners: Ryan Barborak, Deputy Director, Materials and Tests Division
Cullen Pfeiffer, Technical Project Manager, Construction Division

MAP 2.5: The Materials and Tests (MTD) and Construction (CST) Divisions will work to adjust
laboratory accounts within the Construction and Maintenance Contract Management System
(CMCMS) to:
= Modify unused Construction Engineering and Inspection (CE&I) and commercial
laboratory accounts to prevent them from being selected for testing;
= Re-purpose data fields to allow individual accounts to be established for each unique
CE&I or commercial laboratory location;
= Allow technicians employed by CE&I or commercial laboratory firms to be selected as a
tester for any of the firm’s locations;
= Restrict user access to laboratory accounts to allow only designated CST and MTD staff
to add or modify laboratories.

Completion Date: October 15, 2022
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Finding No. 3: Laboratory Accreditation

Condition

TxDOT Area Office (AO) and external third-party commercial laboratory locations were not fully
accredited to perform soils and aggregate material testing and/or did not have required
supporting documentation completed or retained to verify the accreditation.

Effect/Potential Impact

Use of unqualified labs may result in utilization of inferior quality material for construction
projects, which may cause material failure on the roadway. Without proper support to validate
the accreditation, internal and external TXDOT skepticism can grow over the integrity of the
lab(s) and its results where testing is being performed.

Criteria

TxDOT’s Quality Assurance Program for Design-Bid-Build Projects (QAP for DBB) Section 7

states:

= Required qualification of all labs performing sampling and testing for TxDOT, including
area or project labs (including field labs at hot mix and concrete plants) and commercial
labs.

= The lab qualifying authority will use Form 2682, “Quality System Inspection - Commercial
Lab,” to document, among others that the lab has the required equipment to perform the
tests and to check the calibration or verification records for each piece of equipment.

= Adirectory of all TXDOT qualified labs is available through the Materials Tests Division’s
(MTD) webpage.

= Upon satisfactory completion of the lab qualification process, the qualifying authority will
issue a certificate within 14 days covering the scope of testing in which the lab has been
qualified, with a copy to MTD.

Cause

Interpretation and implementation of policy and procedures for lab accreditation requirements
varied across the districts. MTD recommended, and did not require, districts to create a folder
structure within each district’s shared drives to store and manage calibration records, which
support accreditation (such as: lab certificate, equipment calibration logs, technician
certificate). There are no standardized or periodic reviews conducted by the districts to
monitor lab accreditation procedures and documentation.

Evidence

A judgmental sample of 17 TxDOT AO labs and 50 commercial labs across TxDOT's 25
districts were reviewed to verify labs were accurately identified as the physical location of
testing in the Construction and Maintenance Contract Management System (CMCMS) and
accredited for soils and aggregate material testing performed between September 1, 2019 to
March 6, 2021.

TxDOT AO Labs
= All 17 AO labs were not included within MTD’s Directory of Active Accredited
Laboratories.
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= 14 0of 17 (82%) AO labs did not have a certificate issued to support accreditation by
their district lab. Upon review of documentation retained by the respective district lab
to support AO lab qualification the following was identified:

- 2o0of 14 (14%) AO labs did not meet all accreditation requirements (i.e., testing
equipment: 1 nuclear gauge and 1 soils compaction analyzer) to have been
properly qualified by the district lab to perform soils and aggregate material test
methods TX113 and TX114, and 115.

o Atotal of 145 tests from 145 projects were performed by these AO labs
during the test period reviewed.

- 1 0of 14 (7%) AO labs did not have all documentation retained by the district to
support accreditation.

o Missing documentation was obtained from MTD for review.

Commercial Labs

= 5 0f 50 (10%) commercial lab locations were not listed within MTD’s Directory of Active
Accredited Laboratories.

= 3 0of 50 (6%) commercial lab locations were listed within MTD’s Directory of Active
Accredited Laboratories; however, did not have a retained current accreditation
certificate.

= 3 0of 50 (6%) commercial lab locations did not have a completed Form 2682 to
document accreditation, as required.

= 2 0of 50 (4%) commercial lab locations Form 2682 were not retained by the districts.
- Both forms were later obtained from MTD for review.

Management Action Plans (MAPs):

MAP Owners: Ryan Barborak, Deputy Director, Materials and Tests Division
Jason Duncan, Deputy Director, Construction Division

MAP 3.1: The Materials and Tests and Construction Divisions will issue a joint communication
to districts to communicate expectations of compliance with current material quality testing
policies and procedures, and system modifications and expectations surrounding laboratory
accounts within Construction and Maintenance Contract Management System.

Completion Date: October 15, 2021

MAP Owner: Ryan Barborak, Deputy Director, Materials and Tests Division

MAP 3.2: The Materials and Tests Division (MTD) will revise the Quality Assurance Program
(QAP) for Design-Bid-Build (DBB) Projects to include:
= Clarification that the district accreditation issued by MTD encompasses all TxDOT
laboratories managed by the district, including the district lab, area offices, and plant
locations.
= Modifications to Form 2682 to require identification of the laboratory’s role and the
scope of the review being performed.
= Accreditation certificate template which includes the effective period of the laboratory
accreditation.
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= |aboratory accreditations issued under the QAP for Comprehensive Development
Agreement/Design-Build Projects are valid for laboratories performing work on TxDOT’s
DBB projects.

= (Creation of a folder structure within MTD’s shared drive with access given to the
districts to store and manage calibration records, which support accreditation (such as:
lab certificate, equipment calibration logs, technician certificate).

= Standardized reviews to be conducted by the districts to monitor lab accreditation
procedures (i.e., equipment calibration, technician certification, and commercial lab
accreditation) and documentation.

= Follow-up inspection for any accredited laboratories which receive a low rating from the
on-site accreditation inspection. The re-inspection will validate the continued
effectiveness of the corrective actions implemented by the laboratory to address
accreditation deficiencies.

=  Management of Construction Engineering and Inspection (CE&I) and commercial
laboratory qualifications within the Construction and Maintenance Contract
Management System (CMCMS). The process will include updating and monitoring
accreditation effective dates in the system and updating the MTD Directory of
Accredited Laboratories.

= District submission of a completed Form 2682 and accreditation certificate before the
laboratory will be updated. In addition, automated notifications will be enabled in the
CMCMS to alert MTD and districts when laboratory accreditations expire and should be
removed from the Directory.

Completion Date: January 15, 2022
MAP Owners: District Engineers

MAP 3.3: Each district will designate a Material Quality Champion to serve as a point of
contact for the district regarding materials quality procedures and requirements to include
laboratory accreditation. The Material Quality Champions and the district Directors of
Construction will attend a training session presented by MTD to communicate expectations of
compliance with current material quality testing policies and procedures, as well as
procedural updates made as a result of the Soils and Aggregate Audit MAPs.

Material Quality Champions and the district Directors of Construction will communicate the
information presented by MTD regarding laboratory accreditation to all relevant parties for
implementation within their district.

Completion Date: July 15, 2022
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Finding No. 4: Timeliness of Material Test Authorization

Condition

TxDOT district, Area Office (AO), and commercial laboratory soils and aggregate material tests
were not authorized timely in the Construction and Maintenance Contract Management
System (CMCMS).

Effect/Potential Impact

Materials tests that are not authorized timely could result in materials that do not meet
specifications being used on the project and cause safety concerns and additional costs to
TxDOT if the road is needed to be repaired. In addition, without timely material test
authorizations, corrections are more difficult to be made to the roadway and areas for
improvement may be overlooked.

Criteria
The Construction Contract Administration Manual:
= Chapter 11, Section 1 states that sufficient documentation should be maintained to
support contractor satisfaction of contract requirements, and contractor completes
work as provided in the contract before making payment.
= Chapter 6, Section 2 states that acceptance testing is used to verify that material
conforms to the contract requirements.

The CMCMS Materials Management Manual, Chapter 5, Section 2, states that samples do not
count towards fulfilling sampling and testing requirements until the sample has been
authorized, and the authorizer accepts final responsibility for the sample and its status (i.e.,
meeting specifications, not meeting specifications).

Per the contract requirements for commercial laboratories, the Engineer should:
= Start tests immediately after the material samples come into the Engineer’s
possession.
=  Complete tests within the deadline established by TxDOT.
= Immediately inform TxDOT’s Project Manager and TxDOT’s district lab of failing tests
that do not meet specification requirements or any deficiencies with plant or
construction operations.

Cause

Policy and procedures do not include specific guidelines for the timing of authorization for
material tests. There are no standardized or periodic reviews conducted by the districts or the
Construction Division to monitor timely authorization of material tests.

Evidence

A judgmental sample of 316 soils and aggregate material test methods authorized between
September 1, 2019 to March 6, 2021 and for test methods TX110, TX113, TX114, TX115,
and TX140 were reviewed to evaluate the timing for material test authorization.

Authorization Timing
The tables below illustrate days elapsed between the test date and authorization date in the
CMCMS for TxDOT district, AO, and commercial labs. Regarding authorization timing, 42% and
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52% of TxDOT district/AO and commercial labs, respectively, were authorized a month or more

after testing was completed.

TxDOT district and AO Labs

Days Between Test % of | Meets Specification | Does Not Meet Specification
and Authorization Tests Test Results Test Results

Less than 1 month 58% 66 17

1 to 3 months 26% 25 13

3 to 6 months 9% 9 4

6 to 9 months 1% 2 0

9 to 12 months 2% 2 1

More than 1 year 4% 4 1

Commercial Labs
Days Between Test % of | Meets Specification | Does Not Meet Specification
and Authorization Tests Test Results Test Results

Less than 1 month 48% 50 32

1 to 3 months 24% 25 16

3 to 6 months 16% 12 15

6 to 9 months 3% 2 4

9 to 12 months 3% 3 2

More than 1 year 6% 4 7

Authorization Completion
A review of 25 soils and aggregate material tests was performed to verify test completion and

final acceptance (i.e., authorization) of test results in the CMCMS.

TxDOT district and AO Labs
= 6 of 25 (24%) tests were noted as completed but without authorization in the CMCMS.

- Asof July 15, 2021, the same 6 (TX110) tests were pending authorization
between 9 months and 22 months after testing was completed.

Management Action Plans (MAPs):

MAP Owners: Ryan Barborak, Deputy Director, Materials and Tests Division
Jason Duncan, Deputy Director, Construction Division

MAP 4.1: The Materials and Tests and Construction Divisions will issue a joint communication
to districts to communicate expectations of compliance with current material quality testing

policies and procedures.

Completion Date: October 15, 2021

MAP 4.2: The Materials and Tests and Construction (CST) Divisions will work together to
review material test authorization procedures and update as needed to clarify or establish the

following:
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= Material tests must be authorized in the Construction and Maintenance Contract
Management System (CMCMS) within 30 days of sample collection, unless otherwise
specified within the procedures for resolution of material deficiencies and required
documentation. If the test cannot be authorized within 30 days, the district must
document a justification for the delay and an anticipated timeframe for resolution.

= An engineering justification must be documented in the CMCMS any time failing
material is accepted on a project.

=  When material is tested but is not used on a project, the sample should be voided or
rejected in the CMCMS.

= Standardized reviews to be conducted quarterly by the districts and CST to monitor
timely authorization of material tests.

Completion Date: January 15, 2022
MAP Owners: District Engineers

MAP 4.3: Each district will designate a Material Quality Champion to serve as a point of
contact for the district regarding materials quality procedures and requirements to include
material test authorization timing. The Material Quality Champions and the district Directors of
Construction will attend a training session presented by Materials and Tests Division to
communicate expectations of compliance with current material quality testing policies and
procedures, as well as procedural updates made as a result of the Soils and Aggregate Audit
MAPs.

Material Quality Champions and the district Directors of Construction will communicate the
information presented by MTD regarding material test authorization timing to all relevant
parties for implementation within their district.

Completion Date: July 15, 2022
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Finding No. 5: Sampling Technician Certification

Condition
TxDOT district, Area Office (AO), and commercial laboratory technicians performing soils and
aggregate material sampling were not certified or had expired certifications.

Effect/Potential Impact

Lab technicians that are not certified to sample soils and aggregate material could lead to
inaccurate sampling and result in use of poor-quality materials on roadways which may pose a
safety hazard to the traveling public.

Criteria
TxDOT’s Quality Assurance Program for Design-Bid-Build Projects (QAP for DBB) Section 6
requires:
=  Sampling and testing personnel be qualified to perform sampling for the acceptance of
materials in the areas of soils, bituminous, aggregate, and concrete materials.
= Materials and Tests Division (MTD) and the district are responsible for maintaining
documentation of all individuals qualified under their authority who perform required
tests for acceptance of materials.

Cause

Policy and procedures do not clearly define certification of technicians only performing
material test sampling. As a result, the technicians authorizing the material test in the
Construction and Maintenance Contract Management System (CMCMS) did not identify that
the sampling technician had not been previously certified or had an expired certification.
Periodic monitoring reviews conducted by the districts and MTD did not include specific review
of material sampler certification.

Evidence

A judgmental sample of 22 TxDOT district and AO lab technicians and 16 commercial lab
technicians across 25 districts were reviewed to verify technicians were certified for soils and
aggregate material sampling performed for non-field test methods (i.e., TX110, TX113, TX114)
between September 1, 2019 to March 6, 2021.

TxDOT District and AO Lab Technicians
= 4 of 22 (18%) technicians were not certified for the non-field test method to be used
on the sample they collected.
- Atotal of 4 samples from 6 projects were collected by these technicians during
the time in which they were not certified.

Commercial Lab Technicians
= 2 of 16 (13%) technicians were not certified for the non-field test method to be used
on the sample they collected.
- Atotal of 11 samples from 6 projects were collected by these technicians during
the time in which they were not certified.
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Management Action Plans (MAPs):

MAP Owners: Ryan Barborak, Deputy Director, Materials and Tests Division
Jason Duncan, Deputy Director, Construction Division

MAP 5.1: The Materials and Tests and Construction Divisions will issue a joint communication
to districts to communicate expectations of compliance with current material quality testing
policies and procedures.

Completion Date: October 15, 2021

MAP 5.2: The Materials and Tests Division (MTD) will revise the Quality Assurance Program
(QAP) for Design-Bid-Build (DBB) Projects to clarify certification requirements for technicians
performing material sampling.

MTD will work with Construction Division to revise test report templates to make use of
existing business rules in the Construction and Maintenance Contract Management System
(CMCMS) to validate technician certification for material sampling test procedures. The
business rule will prevent uncertified samplers from being associated with test data.

Completion Date: January 15, 2022
MAP Owners: District Engineers

MAP 5.3: Each district will designate a Material Quality Champion to serve as a point of
contact for the district regarding materials quality procedures and requirements to include
technician certification. The Material Quality Champions and the district Directors of
Construction will attend a training session presented by MTD to communicate expectations of
compliance with current material quality testing policies and procedures, as well as
procedural updates made as a result of the Soils and Aggregate Audit MAPs.

Material Quality Champions and the district Directors of Construction will communicate the
information presented by MTD regarding technician certification to all relevant parties for
implementation within their district.

Completion Date: July 15, 2022
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Summary Results Based on Enterprise Risk Management Framework

Audit Results Dashboard
Materials Testing - Soils and Aggregate

Scope Areas Evaluated

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

Laboratory Soils and Aggregate Technician

ERM Component Control Activities
P Accreditation Acceptance Testing Certification
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Control
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Forecasting/Budget

Training and Development
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Policies/Procedure Development & Maintenance

Approvals/Authorizations

Control Activities | Supporting Evidence/Records Retention

Segregation of Duties/System Access

Safeguarding Assets/Security

Information Classification

Information Input

Information &

L Information Processing
Communication

Information Output

Internal and External Reporting

Exception Reporting Review

Reconciliations

Monitoring Root-Cause Analysis

Evaluations/Inspections 2.5

Management Action Plans

Scope Area Assessment

- - Needs
me Exi I Satisfact U tisfacts
Rating Assessment Grid emplary isfactory nsatisfactory

Closing Comments

The results of this audit were discussed with to the Materials and Tests Division Director and
District Engineers on August 11, 2021. The Internal Audit Division appreciates the cooperation
and assistance received from the Materials and Tests Division, Construction Division, and
Districts during this audit.
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