APPENDIX A
MDOT Traffic Noise Handbook Updates
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In keeping with industry policy changes and technical enhancements while providing
guidelines to protect the public's livability, welfare, and health from traffic noise, MDOT has
incorporated policy updates to its 2025 Traffic Noise Handbook (Handbook). Updates
compared to the 2011 Handbook are summarized in the table below. Note Handbook
Version Applicability is explained in Section 1.1.1 of the 2025 Handbook.
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Policy Item

2011 Handbook

2025 Handbook

Format

¢ Noise analysis procedures
organized as steps.

e Special Notes guidance given
in text boxes.

Noise analysis procedures organized in sections
and subsections.
List of Abbreviations included immediately after
table of contents.

Rounding of Noise Levels

e Not covered.

Guidance added to Section 3.4.3 Validating
Modeled Noise Levels with Field Measurements,
Section 4.3.1 Identifying Noise Impacts, and
Section 8.1.1 Noise Analysis Report to specify
noise levels should be rounded for reporting
and identification of impacts and benefits;
however, comparison of measured and modeled
noise levels for the purposes of model validation
should take place before rounding.

Glossary

e Positioned at the end of the
Handbook as Appendix A.

Moved to the beginning of the Handbook; also
provided as a separate document.

Updated with new terms, including distinction
between FHWA definitions and those
added/expanded upon by MDOT.

Executive Summary

e Not covered.

Summary of federal and MDOT noise
procedures provided, including typical noise
levels and noise abatement criteria.

New section 1.1.1 Handbook
Version Applicability

e Not covered.

Included to direct which version of the
Handbook applies based on the effective date of
the 2025 Handbook.

Section 1.5 Contact Information

e MDOT emails were not
included.

Updated contact information and added emails
for faster responses from MDOT personnel.
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Policy Item

2011 Handbook

2025 Handbook

New Section 2.2.1 Screening
Procedure

e Not covered.

Screening procedure for Type | projects
introduced, whereby projects with no
anticipated noise impacts and/or feasible and
reasonable abatement may be analyzed in the
form of a qualitative assessment, a simplified
Traffic Noise Model (TNM) run, or the FHWA
Traffic Noise Screening Tool to determine
whether additional detailed noise impact
analysis is warranted.

New Section 2.3 State-Funded
Noise Analysis

e Not covered.

Section added to explain state-funded noise
studies are subject to the same requirements
and procedures established by FHWA Title 23,
Part 772 of the Code of Federal Regulations (23
CFR 772) and MDOT for conducting noise
analyses.

New Section 2.4 Planning and
Environmental Linkages Process

e Not covered.

Section added to explain noise analysis
procedures for planning and environmental
linkages (PEL) studies.

New Section 2.5 Non-Highway
Noise Study Process

e Not covered.

Section added to explain procedures to analyze
noise impacts from minor arterials that would
meet the definition of a Type | project.

New Section 2.6 Large Highway
Construction Projects (Major
Projects)

e Not covered.

Section added to explain specific approaches
that may be necessary for major projects,
including phasing the work, public involvement,
and construction noise.
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Policy Item

2011 Handbook

2025 Handbook

Section 3.1 Consideration of
Noise-Sensitive Land Uses

Previously Step 2.1
Consideration of Areas
Sensitive to Noise, no specifics
regarding noise study area
definition or distances were
given.

Noise study area further defined as a boundary
500 feet from both the edge of the outside travel
lane and project termini.

If it is shown receptors are being impacted or
are expected to be impacted 500 feet from the
edge of the outside travel lane, then extend the
study area distance until there are no more
impacts or up to 900 feet, whichever occurs first.
Guidance on noise study area and abatement
extensions given, whereby if 75 percent or more
of an entire noise-sensitive land use, such as a
recreational area or residential development, is
parallel to the project and within the project
limits, MDOT will consider extending noise
abatement.

Section 3.3.3.1 Field
Measurement/Monitor Sites

Specified monitor sites should
be placed in every common
noise environment (CNE) and
at the right of way (ROW) line,
avoiding placing monitors on
private property.

Guidance updated to specify at least one
monitored site should be placed in every CNE
area with noise-sensitive land use.

Guidance updated to use professional judgment
when placing monitor sites at either the ROW
line or at the nearest areas of noise-sensitive
frequent human use.

Guidance added on conducting noise
measurements on private property such as front
and back yards away from obstructions (sample
letter for private property monitor sites included
as Appendix K).

FHWA vehicle classification types included.
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Policy Item

2011 Handbook

2025 Handbook

Section 3.3.3.2 Modeled
Receptor Sites

e General guidance on receiver
placement given.

More specific guidance on receiver’s placement
added. For example, if a house has both back
and front yards, modeled receivers should be
placed in the yard that is closer to the roadway.
Guidance added encouraging outreach to multi-
family properties to inquire about the nature of
the outdoor use areas.

Section 3.3.4 Worst-Case Traffic
Noise Hour

e Guidance given to use
evaluation of peak and off-
peak traffic data, 24-hour
monitoring sites, or public
comment to determine the
worst-case highway traffic
noise hour(s).

e Evaluation of peak and off-
peak traffic data noted review
and/or analysis of historical
traffic data, predicted traffic
data, supplementary traffic
counts, or a combination
thereof to determine loudest
hour.

Guidance added to Section 3.3.4.1 Evaluation of
Peak and Off-Peak Traffic Data to use the lesser
of the design hourly volume (DHV) or the level of
service (LOS) C maximum volume per direction
of travel to determine worst-case highway traffic
noise hour(s).

Guidance added to use Database for Air Quality
and Noise Analysis (DANA) Tool and TNMAide as
alternative to 24-hour monitoring sites.
Interchange ramps should use DHV volumes,
even if these volumes are greater than LOS C
volumes.

Section 3.4.1 FHWA Model - TNM
2.5 (or Latest FHWA-Approved
Model)

e Guidance noted FHWA TNM
2.5 as the currently approved
model.

Updated guidance to note use of TNM 2.5 or the
latest FHWA-approved model and consult with
MDOT Lansing office on version to use prior to
modeling.
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Policy Item

2011 Handbook

2025 Handbook

Section 4.3.2 NAC Standards for
Land Use Categories

Brief description of noise
abatement criteria (NAC) for
each land use activity
category given.

More detailed description of NAC standards
added, with MDOT absolute and substantial
noise increase criteria described for each land
use category.

Inclusion of Activity Category D Building Noise
Reduction Factors table from FHWA's Highway
Traffic Noise: Analysis and Abatement Guidance
(January 2011) that provides values to help
estimate interior noise levels.

Section 4.3.3 Feasibility Criteria
for Noise Barriers

Feasibility criterion: 5 dB(A)
noise reduction at 75 percent
or more of impacted
receptors.

Updated feasibility criterion: 5 dB(A) noise
reduction at 50 percent or more of impacted
receptors.

Added MDOT maximum allowable height of 25
feet for noise barriers.

Noted MDOT preference for noise barriers to be
analyzed and constructed along the ROW line,
given some offset for maintenance needs, prior
to considering noise abatement along the
shoulder of the highway.

Section 4.3.4.1 Allowable Square
Footage Per Benefited Unit

MDOT previously utilized a
cost per benefited unit (CPBU)
where noise mitigation was
determined to be reasonable.
The cost per benefited
receptor unit is annually
adjusted to the Consumer
Price Index (CPI), assuming a
$45 per square foot noise
barrier construction cost.

MDOT will now use a maximum square footage
of abatement per benefited receptor unit for a
baseline cost reasonableness value.
Effectiveness is achieved if the total square
footage of the barrier does not exceed a
maximum allowable 1,300 square feet per
benefited unit (SFPBU).
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Policy Item

2011 Handbook

2025 Handbook

Section 4.3.4.1.1 Allowable
Square Footage of Earthen Berm

e During the early preliminary
engineering (EPE) phase, $45
per square foot also used as a
factor in determining
reasonableness.

e During the preliminary
engineering (PE) phase, the
cost of an earthen berm
should be calculated on a
case-by-case basis.

During the EPE phase, reasonableness will be
determined based on the same criteria used for
noise barriers, utilizing a centerline length and
height of the berm to determine the square
footage for comparison to the SFPBU allowance.

Section 4.3.4.2 Noise Reduction
Design Goal

e Previously 3.3.3.5 - Design
Year Attenuation
Requirement, established
noise barrier reasonableness
criteria of 10 dBA reduction
for at least one benefited
receptor and 7 dB(A)
reduction for 50 percent or
more of the benefited
receptor sites.

10 dBA reduction for at least one benefited
receptor is no longer required.

Established new design goal as 7 dB(A) reduction
for 25 percent or more of the benefited receptor
sites.

New Section 4.3.5 Noise Barrier
Construction Tracking for FHWA
Inventory

e MDOT previously required a
Noise Abatement Details
Form (#1697) for tracking
noise barrier details.

Form #1697 is no longer required.

Section added to explicitly require information
be tracked via other methods (report items,
project managers tracking actual construction
dates and costs) in order to update FHWA's
Highway Traffic Noise Barrier Listing.

Section 4.4.1 Traffic Noise
Barrier Optimization

e Previously coveredin a
shorter section with bullet list
considerations.

Entire section enhanced with detailed
subsections added.
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Policy Item

2011 Handbook

2025 Handbook

New Section 4.4.1.1 Line-of-Sight
Consideration

e Not covered.

e Afeasible and reasonable barrier that breaks
the line of sight shall be designed where
possible.

e Aline-of-sight analysis via the module available
in TNM must be completed for feasible and
reasonable noise barriers.

New Section 4.4.1.2 Maximum
Ground-Mounted Noise Barrier
Height

e Not covered.

e The maximum allowable height of a noise
barrier shall be 25 feet.

New Section 4.4.1.3 Maximum
Bridge-Mounted Noise Barrier
Height

e Not covered.

e Consultation with MDOT to determine
maximum barrier height on bridges required.

New Section 4.4.1.4 Existing and
In-Kind Replacement Noise
Barriers

e Not covered.

e Guidance added on replacing existing noise
barriers not physically impacted by the project.

e Guidance added on replacing existing noise
barriers that are physically impacted by the
project with “in-kind” noise barriers, meaning
any modification required to maintain the same
linear length and height or top of barrier
elevation (whichever is greater).

New Section 4.4.1.5 Alternate
Barrier Construction Cost
Analysis

e Not covered.

e For potential noise barriers on non-freeway
facilities, a barrier may no longer be considered
cost-reasonable if the alternate barrier cost is
greater than 1.5 times the MDOT-developed and
FHWA-approved wall-only cost (i.e., the standard
barrier cost, see Appendix F).
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Policy Item

2011 Handbook

2025 Handbook

New Section 4.4.1.6 Overlapping
Barriers

e Not covered.

The length of the overlap should be at least four
times the width of the gap or opening to prevent
any further degradation in the barrier’s
performance.

New Section 4.4.1.7 Barrier
Aesthetic Requirements

e Not covered.

Requires use of precast concrete noise barriers,
except where there are weight restrictions, such
as for noise barriers mounted on bridges and
retaining walls.

Section 4.4.2.1 EPE
Phase/Environmental Clearance

e Included Statement of
Likelihood.

Statement of Likelihood language updated,
including a required table to assist in noise
barrier construction tracking.

Section 5.1 Final Design
Considerations and Measures

¢ Included goals of a final
design noise analysis.

Updated goals of a final design noise analysis
with more detail, including requirement for
noise barriers to maintain the same receptors
that were benefited with the preliminary noise
abatement design, with either the same level of
decibel reduction or the same or better "with
barrier" noise level, while keeping noise
abatement feasible and reasonable. Also, at a
minimum, the same benefited receptors should
meet design goal decibel reductions.

Added text box on final design noise
documentation.

Updated guidance on refusal of a noise barrier
to specify refusal must occur prior to project
letting.
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Policy Item

2011 Handbook

2025 Handbook

Section 5.4 Applications for
Absorptive Noise Barriers

Specified use of absorptive-
faced noise barriers for
parallel barrier
configurations.

Added guidance on addressing reflective noise
off parallel reflective noise barrier surfaces by
using absorptive panels with a noise reduction
coefficient of at least 0.7 on the roadway side or
modifying the design to increase the distance
ratio between the barriers to 15-to-1 ratio at the
least.

New Section 5.5 Noise Barrier
Effectiveness Validation

Not covered.

Section added to note federal regulations do not
require MDOT to measure the effectiveness of
constructed noise barriers.

New Section 5.6 Design-Build
Considerations

Not covered.

Requirements added for design-builders to
provide noise abatement measures based on
the preliminary noise analysis.

Section 6 Construction Noise and
Vibration Considerations

Guidance on qualitative or
quantitative Roadway

Construction Noise Model
(RCNM) analysis provided,

including example language.

Construction vibration not
explicitly covered.

Table showing typical construction equipment
noise emission levels at 50 feet added.
Guidance on qualitative construction vibration
analysis included.

New Section 7.1.2 Tree Removal
and Public Notification

Not covered.

Guidance added on notifying the public that are
adjacent to planned tree removal associated
with a proposed project via public meetings
and/or noise barrier voting mailers.
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Policy Item

2011 Handbook

2025 Handbook

Section 7.4.1 Voting on the
Construction of the Noise Barrier

¢ Included statement that
absence of returned surveys
or attendees to public
meeting may be considered
an affirmative vote for noise

abatement.

Removed statement that absence of returned
surveys or attendees to public meeting may be
considered an affirmative vote for noise
abatement.

New Section 7.4.1.1 Low
Response Rate and Second
Voting Round

e Absence of returned ballots
may be considered an

affirmative vote.

A second mailing and/or other voting procedure
is required when fewer than one-third of eligible
receptors return a completed ballot by the
requested deadline. If less than one-third of the
ballots are returned after two rounds of voting,
MDOT may decide whether or not to construct
noise abatement and will document the basis
for the decision in the National Environmental
Policy Act (NEPA) document.

New Section 7.4.1.3 Rental Unit
Owner and Tenant, Voting
Delegation, and Category C Areas

e A property owner of rental
benefiting dwelling unit(s)
counts as one vote, while a
tenant counts as a one-half

vote.

The property owner of a rental benefiting
dwelling unit(s) will count as one-half vote.

The tenant of an individual benefiting dwelling
unit will also count as a one-half vote.

Owners who occupy a benefited dwelling unit
(such as an owner-occupied home) will count as
one vote.

For Category C, the vote(s) will be accepted only
from the governing authority that owns or
manages the area in question.

New Section 7.4.1.4
Condominiums and Changes of
Ownership

e Not Covered.

If a benefited receptor changes ownership after
the public survey and before construction of the
noise barrier, only the original owner’s vote is
considered.
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Policy Item

2011 Handbook

2025 Handbook

New Section 7.4.1.5 Re-voting

e Not Covered.

Cases when MDOT would consider re-voting
added.

Section 7.4.2 Voting on the Color
and Texture of the Noise Barrier

e Guidance on gathering
stakeholder input on

aesthetics provided.

Added detail for proposed walls that are not
located in an area with an existing aesthetic
design guide; a card requesting input on the
aesthetic treatment of the barrier will be mailed
out with the voting ballots to benefited
receptors.

Section 8 Traffic Noise Analysis
Documentation

e Report deliverables referred

to by multiple names.

Consistently use “Noise Analysis Report” during
EPE phase and “Final Design Noise Analysis
Report or Addendum” during PE phase.

Critical step of quality assurance check added,
including reference to new Appendix B Noise
Analysis and Reporting Checklist.

Section 8.1.1 Noise Analysis
Report

e Report graphics noted ground
view graphic showing noise
barriers with heights of panel

sections.

Report graphics need to include impacted
receptors shown as red squares and non-
impacted receptors shown as green circles.
Benefits can be shown with white circles within
the impacted/not impacted symbology and
should be shown for all noise barriers analyzed.
Project location map added to outlined
requirements.

Explanation of voting process under discussion
of mitigation guidance added to outlined
requirements.

Discussion for undeveloped lands to inform
local officials added to outlined requirements.
Impact and barrier analysis results by receiver
added to report requirements as appendices.
Example noise barrier table added as Figure 8-1.
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Policy Item

2011 Handbook

2025 Handbook

Section 8.2.1 Final Design Noise
Analysis Report: Format and
Content

¢ Note included to provide
acoustic profiles.

Note updated to indicate acoustic profiles
should be communicated to project designers
(including but not limited to the coordinate data
from TNM) to ensure the “minimum acoustical
line” based on the top elevations determined
from TNM barrier analysis is maintained or
exceeded by final structural noise barrier plans.

New Section 9.3 MDOT-Held
Reviews

e Not covered.

Added to include peer exchange that took place
prior to 2025 Handbook development.

Appendix A e Previously the Glossary. e Currently a new appendix summary table of
updates from the 2011 Handbook to the 2025
Handbook
Appendix B e Previously the Categorical e New appendix that replaces previous Appendix
Exclusion (CE) Noise Analysis G “Consultant Noise Abatement Activities and
Process Flowchart. Deliverables” with a checklist to be completed
for each study confirming activities and
deliverables have been covered.
Appendix C e Covered previously used Type | e Note added to explain this appendix
[l program rules. summarizes Type Il program rules and
procedures that have been used by MDOT, but
that the program is not currently active.
Appendix D e No specific guidance for golf | e Update to dwelling unit equivalent (DUE)
courses or trails. calculation guidance in general, specific golf
course and trail DUE calculation guidance
added.
Appendix E e Vibration covered. e Rumble strip noise added.
Appendix F e Previously MDOT Form e New appendix with a worksheet to complete an

#1697.

alternate barrier construction cost analysis for a
noise barrier.
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Policy Item 2011 Handbook 2025 Handbook

Appendix G e Previously Consultant Noise e Currently the CE Noise Analysis Process
Abatement Activities and Flowchart with updated charts.
Deliverables.

Appendix H e Previously the State e New appendix with a maintenance agreement
Transportation Commission example.
(STC) Policy.

Appendix | e Previously 23 CFR 772. e New appendix with a summary of guidance from
the Handbook for Design-Build (D-B) projects,
including example request for proposal (RFP)
language.

e No longer including 23 CFR 772 as an appendix.

Appendix } e Notincluded. e Currently the STC Policy.

Appendix K e Notincluded. e New appendix with an example property access
letter for measurement efforts.

Appendix L e Notincluded. e New appendix with expanded guidance for local

officials on noise-compatible land use planning,
including example language for local ordinances.
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