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EXECUTIVE SUMMARY
This research project updated the Schedule of Materials Control (SMC) for the State Aid to
Local Transportation (SALT) division of the Minnesota Department of Transportation
(MnDOT). The process included a survey, an audit review, a risk analysis evaluation and finally,
the creation of a revised SMC specific to the needs of the state aid division.
A SALT SMC survey elicited responses from 33 field inspectors, 56 project engineers and 8
contractors. Comments addressed a perceived need for a simpler SMC for smaller jobs, which
are completed in a matter of days. Respondents commented that testing results are likely to be
unusable for the small jobs, since it could take longer to get test results back than it takes to
complete the job. Comments also clearly addressed the frustration of required inspections and
testing even though the products came from certified, qualified or approved sources. The
required time to inspect low-cost and low-risk areas and materials on the job were noted by
multiple respondents.
MnDOT Office of Audit’s annual audit of compliance with specific single audit compliance
requirements for the year ended June 30, 2009, was reviewed. The recommendations included
specific instructions to SALT to “implement a plan to ensure cities and counties perform the
following actions,” essentially, instructions to follow the MnDOT Schedule of Materials Control.
The annual audit results also brought an awareness of the financial impact of the MnDOT
Schedule of Materials Control. The requirements of MnDOT’s Schedule of Materials Control
and the MnDOT audit process demonstrate the need to either follow the published guidelines or
change the guidelines to more accurately reflect the necessary requirements.
Pass/fail rates and costs of testing for several material items were reviewed to evaluate the risk
associated with changing various materials testing requirements. The asphalt cement failure rate
was less than 1%, with the average cost of discovery factored at $25,000. The asphalt emulsion
failure rate was 1.8%, giving a factored cost around $2,000 per failure.
The projects undertaken by the state aid division are typically smaller is size and shorter in
duration than the projects managed by the Construction and Innovative Contracting (OCIC)
division of MnDOT. The smaller project scope and shorter timeline of state aid projects has been
shown to warrant a SALT SMC.

CHAPTER 1

INTRODUCTION

The Transportation Research Board holds a standing committee on low-volume roads and hosts a
conference every four years dedicated to the issues of work on low-volume roads. It is widely
recognized that the issues facing construction managers on low-volume road projects are quite
different from issues faced on roads which carry more traffic with both higher vehicle counts and
higher weights. The 9th International Conference on low-volume roads was held in Austin, TX in
2007. In a TRB published paper, Ann Johnson, P.E., summarized “Current Issues Facing LowVolume Road Managers.” She divided the issues into New Materials and
Preservations/Management and Planning, Design and Safety. Each section of her paper
contained summaries of six separate “hot topics” discussed at the conference. A common theme
throughout is a lack of guidelines and documentation for research and experiments on lowvolume roads.
MnDOT has a long history of using different requirements for different types of roads. For
instance, Test Cell 32, constructed at the MnRoad test facility in 2000, was designed to study the
behavior of a thin, low-cost pavement to be used on low-volume roads. This less expensive mix
design is one example of how traditional standards for building roads may be modified,
depending on the planned use.
One of the issues not addressed in Johnson’s review is the ripple effect changes in the MnDOT
Schedule of Materials (SMC) may have on counties, cities and townships. Currently, the local
government entities must follow the same guidelines as MnDOT, without the ability to know
when testing fees will be charged until the jobs are in process. Examples include testing charges
for asphalt binder and asphalt plant inspections. Both tests are periodic and, if quantities are
small, may or may not be incurred. Information obtained from engineers at the Transportation
Department of Dakota County was used to validate areas of uncertainty for the counties, cities
and townships.
Requirements to test materials have proven to be effective over time, as demonstrated by the
quality of roads in the state of Minnesota. However, quality inspection, as quoted in the 1925
Minnesota Highway Department manual states, “Good inspection may add several thousand
dollars to the value of the road without adding materially to its cost.” One issue with the current
method of materials control is that testing requirements have been prioritized over inspection
responsibilities. Testing requirements are relatively easy to measure, a simple checkbox will
suffice. Inspection responsibilities require analysis and understanding of conditions, which are
more difficult to both report and justify.
One of the challenges for creation of a State Aid for Local Transportation (SALT) Schedule of
Materials Control (SMC) for low-volume roads was the definition of where the new guidelines
apply. Low-volume roads have a variety of definitions. The consensus of the Technical Advisory
Panel (TAP) in this study was to allow application of the SALT SMC on State Aid Projects only
with Average Daily Traffic (ADT) fewer than 1500 vehicles, including construction and
maintenance of off street trails. The established challenge was to create a set of guidelines that
would minimize the costs of construction and maintenance for low-volume roads without
creating unnecessary risks.
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CHAPTER 2

MNDOT SURVEY

Task 1 of the current Schedule of Materials Control for low-volume roads study was an online
survey conducted in November 2010. In all, 80 people completed the online survey. An identical
paper and pencil survey was also conducted during the same time period with 18 additional
respondents. Of the total responding to the survey, 33 were field inspectors, 56 were project
engineers and 8 were contractors. The respondents were scattered across the State of Minnesota,
as reflected in the data from Table 1.

Figure 2.1 Responses from MnDOT Districts
The survey divided the Schedule of Materials Control into nine categories, based loosely on
current divisions of the MnDOT SMC. Table 2 lists the categories that were used in the survey.
Mainline Paving
Ancillary Paving
Structural Concrete
Miscellaneous Concrete
Erosion Control
Grading and Base
Landscaping
Metallic
Pipe
Figure 2.2 Survey Categories
Each respondent was asked to rank order the significance of the categories in several ways. The
first question asked to rank order by critical inspection. Table 3 contains the results from the 98
total respondents. Mainline paving, structural concrete and grading and base ranked highest in
2

need of inspection. The categories of Landscaping and Metallic (guardrail, fencing, etc.) scored
lowest. Ancillary paving, miscellaneous concrete and erosion control all scored significantly
lower than the three items with highest scores on the survey. Comments from the respondents
included concern for the requirement to test items that were under warranty, had already been
approved, certified, qualified or have been tested by the manufacturer. It was also a concern that
there was significant time required for tasks that had a low cost and low safety risk if there was a
failure.

Figure 2.3 Critical Inspection
With the reality of budget constraints already apparent and efficient use of time at a premium,
the time needed to perform inspections is a significant concern. Question four of the survey, with
data shown in Table 4, asked about time commitment in order to fulfill the requirements of the
SMC. Comments from respondents focused on the return on investment for their time. Spending
valuable time on low risk tasks may decrease the amount of available time necessary for critical
tasks.
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Figure 2.4 Time Required for Inspection
Safety of the traveling public is a primary motivation behind testing and inspection as roads are
being built. Survey respondents were asked to rank order the nine categories for safety risks if
inspections were not performed. Structural concrete had the highest score, meaning inspection in
that category was the most critical to address safety risks. Landscaping and erosion control
scored lowest, with safety risks not a major concern. Table 5 shows the safety risk results.
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Figure 2.5 Safety Risk
The final question of the survey asked which step in the inspection process could be skipped.
Overwhelmingly, landscaping and erosion control were steps selected as least important and
would be skipped if possible. Table 6 shows the results of the question. Comments from
respondents included the need to simplify the process of using approved/certified products and
the suggestion to incorporate warranty periods, a process already used, to assure quality products
in place of up-front testing.
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Figure 2.6 Process to Eliminate
Results of the survey clearly suggest that landscaping and erosion control categories are the least
critical and could be skipped if the regulations allowed. Reponses also clearly showed that
mainline paving and structural concrete were critical items to inspect. Comments addressed a
perceived need for a simpler SMC for smaller jobs, which are completed in a matter of days.
Testing results are likely to be unusable for the small jobs, since it may take longer to get test
results back than it takes to complete the job. Comments, solicited from the respondents, clearly
addressed the frustration of required inspections and testing even though the products came from
certified, qualified or approved sources. The required time to inspect low-cost and low-risk areas
and materials on the job were noted by multiple respondents. It was also suggested by multiple
respondents that producers, manufacturers and contractors need to shoulder more of the
responsibility for quality, through increased penalties and a higher standard for “remove and
replace” rather than taking a simple deduction.
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CHAPTER 3

MNDOT AUDIT

Results from the MnDOT Office of Audit’s annual audit of compliance with specific Single
Audit Compliance Requirements for the year ended June 30, 2009 were published in a memo
dated December 22, 2009. A total of 9 MnDOT Trunk Highway projects and 9 local agency
projects were audited. With respect to the concerns discussed in the report, results of the audit
indicated MnDOT and State Aid substantially complied with applicable Project requirements.
One area noted in the audit that included State Aid for Local Transportation was grading and
base. Recommendations put forth by the auditors included the need to complete and submit
grading and base reporting as required. Reporting included completion of necessary Quality
Assurance testing, Quality Control testing, Certification of Aggregates and the Materials
Certification Exceptions Summary. Recommendations from the auditors also included taking
actions necessary to train responsible project personnel and then hold the responsible person
accountable.
A second area noted included testing for concrete and bituminous items. The requirements for
core testing, coarse aggregate testing, air entraining agents, water reducers, companion samples
and more were noted in the recommendations. The recommendations included specific
instructions to State Aid to “implement a plan to ensure cities and counties perform the following
actions,” essentially, instructions to follow the MnDOT Schedule of Materials Control.
The annual audit results also brought an awareness of the financial impact of the MnDOT
Schedule of Materials Control. In the event that the Auditor determined the specified processes
(testing, sampling, inspection) for a various item on a project were not adhered to, and depending
on the degree of noncompliance, the federal funding of said item may be questioned (referred to
as a ‘Questioned Cost’). From this point, a panel consisting of MnDOT personnel and local
agency representatives would be tasked with reviewing each Questioned Cost and determining
whether or not the subject item/material met the intent of the Project Specifications. Depending
upon the information collected and presented for each Questioned Cost, and the professional
judgment of the panel, all, a portion of, or none of the federal funding would be removed from
the project. If federal funds are pulled from the project budget, MnDOT and/or the local agency
was then faced with withholding funds from or assessing deduct to contractors, or finding
funding for said portion of the project via other avenues.
The requirements of the MnDOT Schedule of Materials Control and the MnDOT audit process
demonstrate the need to either follow the published guidelines or change the guidelines to more
accurately reflect the necessary requirements.
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CHAPTER 4

RISK ANALYSIS

Pass/Fail rates and costs of testing for several material items were reviewed to evaluate the risk
associated with changing various materials testing requirements. MnDOT’s Lab Information
Management System (LIMS) program was the primary source of testing information utilized
during the study. Table 7 summarizes the testing results for Asphalt Cement, Asphalt Emulsion,
Cement, Curing Compound, Concrete Additives, Epoxy paints, Geotextiles, Fly Ash, Fencing,
Fasteners, Glass Beads, Guardrail, Joint Filler, Liquid Chloride, Sign Posts, Soil Fertility and
Traffic Tape.
Table 4.1 LIMS Testing Summary (2010)

The failure rate for asphalt cement is less than 1%. The three local sample failures average a cost
over $25,000.00 per discovery. The cost to repair or replace asphalt cement would be
substantially less than the costs incurred by mandating testing of asphalt cement across all local
projects. The asphalt emulsion failure rate is 1.8%, giving a factored cost of around $2,000per
failure. Fencing item failures that are notable include coating that was thicker than the
specification required as well as coatings that were tested on hog rings and other miscellaneous
parts. The failure rates for fasteners were based on missing documentation required by the “Buy
America” standard. All of the guardrail failures were from one county and the sign post failures
were submitted as black enamel rather than galvanized.
None of the failures would cause safety concerns to the traveling public. The costs associated
with established testing guidelines for the categories listed in Table 7 totaled over $146,000 in
the year 2010. Based on these findings, a new SALT SMC for low-volume roads was developed
8

to address the construction project risks Local Agencies encounter. Minnesota State University,
Mankato recommends that State Aid for Local Transportation adopt the following 2012 SALT
Schedule of Materials Control for low-volume roads.
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CHAPTER 5

CONCLUSIONS

Requirements to test materials have proven to be effective over time, as demonstrated by the
quality of roads in the state of Minnesota. However, quality inspection, as quoted in the 1925
Minnesota Highway Department manual states, “Good inspection may add several thousand
dollars to the value of the road without adding materially to its cost.” One issue with the current
method of materials control is that testing requirements have been prioritized over inspection
responsibilities. Testing requirements are relatively easy to measure, a simple checkbox will
suffice. Inspection responsibilities require analysis and understanding of conditions, which are
more difficult to both report and justify.
The MnDOT Materials Control Schedule (MCS) is designed to standardize testing and
inspection of projects under the control of MnDOT. The projects undertaken by the State Aid
division are typically smaller is size and shorter in duration than the projects managed by the
Construction and Innovative Contracting (OCIC) division of MnDOT. The smaller project scope
and shorter timeline of state aid projects has been shown to warrant a different set of guidelines.
The 2012 SALT SMC for low-volume roads guidelines have been reviewed by the MnDOT
personnel and local agency representatives. Feedback from MnDOT, local agency
representatives and the construction industry through the Technical Advisory Panel was
catalogued and the Authors have modified the 2012 SALT SMC for low-volume roads based on
the input received. The 2012 SALT SMC for low-volume roads will standardize testing on local
agency projects in the same manner that the MnDOT MCS has for Trunk Highway Projects.
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APPENDIX A
UPDATED SCHEDULE OF MATERIALS CONTROL

A-1

A-2

A-3

A-4

A-5

A-6

A-7

A-8

A-9

A-10

A-11

A-12

A-13

A-14

A-15

A-16

