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GLOSSARY

Definitions that are taken directly from Title 23, Part 772 of the Code of Federal Regulations
Section 772.5 (23 CFR 772.5) are shown in italics, with additional detail from the Michigan
Department of Transportation (MDOT) following where applicable." Definitions preceded
by an asterisk (*) are added by MDOT.

A

*Abatement: An action taken to reduce roadway traffic noise levels. Earthen berms or
noise barriers are commonly used traffic noise abatement measures.

*Affected Property Units: Residences or other noise-sensitive land uses located next to a
noise barrier or other abatement measure so that it has an unobstructed view of the
structure or feature.

*Alternate Barrier Construction Cost Analysis: An analysis that would generally only be
performed for potential noise barriers on non-freeway facilities, this analysis is used if the
construction costs associated with a proposed barrier have the potential to be
unreasonably high based on engineering knowledge of site-specific conditions. A barrier
will no longer be considered cost reasonable if the alternate barrier cost per benefited unit
is greater than 1.5 times the MDOT-developed and Federal Highway Administration
(FHWA)-approved wall-only cost per benefited unit (i.e., the standard barrier cost, see
Appendix F). This analysis must use the Alternate Barrier Construction Cost Analysis
Worksheet, available in Appendix F. Any Alternate Barrier Construction Cost Analysis
should be completed at least two weeks prior to the publication or public release of the
draft Noise Analysis Report and documented with the Noise Analysis Report.

*Ambient Noise: Sometimes called background noise, the noise level of a given
environment, usually composed of sound from many sources, near and far.

*Approach: The approach level to determine a traffic noise impact is one (1) dB(A) below
the FHWA Noise Abatement Criteria for Activity Categories A to E.

FHWA defines the noise levels at which different types of properties or land uses are
considered impacted. For example, a residential area has a lower noise level threshold to
be considered “impacted” than an industrial building. MDOT considers a property to be

123 CFR 772.5, eCFR :: 23 CFR Part 772 -- Procedures for Abatement of Highway Traffic Noise and
Construction Noise



https://www.ecfr.gov/current/title-23/chapter-I/subchapter-H/part-772
https://www.ecfr.gov/current/title-23/chapter-I/subchapter-H/part-772

impacted by traffic noise if the noise levels are 1 decibel less than (or “approaching”) the
FHWA-defined levels.

Benefited Receptor: The recipient of an abatement measure that receives a noise reduction at
or above the minimum threshold of 5 dB(A), but not to exceed MDOT's reasonableness design
goal.

For MDOT, a receptor that receives a 5 dB(A) or greater traffic noise reduction as a result of
a proposed noise barrier is considered a benefited receptor.

*Berm: A small hill or dirt mound that is specifically built to block traffic noise. Earthen
berms require more space than a noise barrier so they can only be utilized in areas where
there is enough right of way to be constructed and maintained. See example in Figure
GL-1.

Figure GL-1. Earthen Berm

c

*Categorical Exclusion (CE): Documentation prepared for a project that involves actions
that would result in no significant environmental impacts. Specifically, these actions would
not induce significant impacts on planned growth or land use for the area; would not
require the relocation of significant numbers of people; would not have a significant impact
on any natural, cultural, recreational, or historic resource; would not involve significant air,
noise or water quality impacts; would not have significant impacts on traffic patterns; or
would not otherwise, either individually or cumulatively, have any significant environmental
impact.

Common Noise Environment (CNE): A group of receptors within the same Activity Category
in Table 3-1 that are exposed to similar noise sources and levels; traffic volumes, traffic mix, and
speed; and topographic features. Generally, common noise environments occur between two
secondary noise sources, such as interchanges, intersections, crossroads.




CNE boundaries typically do not cross any major and/or significant highway traffic noise
source (i.e., existing or proposed roadways), although they may cross secondary roads and
neighborhood streets. Grouping common areas into CNEs also assists in evaluating
mitigation, organizing reports and facilitating discussions.

*Constructive Use: Constructive use is when a project does not directly incorporate any
Section 4(f) resource land (i.e., the land is nearby or adjacent to the project), but the
project's proximity impacts are so severe that the protected activities, features or attributes
that qualify the property for protection under Section 4(f) are substantially impaired to a
degree that the property would no longer qualify for Section 4(f) consideration.
Constructive use findings must be reviewed and concurred with by the FHWA National
Environmental Policy Act (NEPA) program office in Washington, D.C. See the example in
Figure GL-2 illustrating how a Section 4(f) resource might experience indirect impact from
a proposed project, resulting in constructive use.

Figure GL-2. Constructive Use
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*Context Sensitive Solutions (CSS): A collaborative, interdisciplinary approach involving
stakeholders for the development of a transportation facility that fits its physical setting
and preserves scenic, aesthetic, historic, cultural, and environmental resources, while
maintaining safety and mobility.

D

Date of Public Knowledge: The date of approval of the Categorical Exclusion (CE), the Finding
of No Significant Impact (FONSI), or the Record of Decision (ROD), as defined in 23 CFR 771.




State departments of transportation must identify when the public is officially notified of
the adoption of the location of a proposed highway project. This date establishes the "date
of public knowledge" and determines the date when the federal and state governments are
no longer responsible for providing noise abatement for new development that occurs
adjacent to the proposed highway project.

*Daytime: The hours from 7 a.m. to 7 p.m.

*Decibel (dB): A unit of measurement used to express the relative level of a sound
compared to a standard reference level. The higher the sound level in decibels, the more
intense or loud the sound.

*dB(A): The unit of measurement for sound level (loudness) on an A-weighted logarithmic
scale that is adjusted to closely match what humans hear.

Design Year: The future year used to estimate the probable traffic volume for which a highway
is designed.

*Dwelling Unit Equivalent (DUE): The receptor count for public use areas such as parks,
schools, libraries, and places of worship. Appendix D details how dwelling unit equivalents
(the receptor count) are determined as part of the noise analysis process.

E

*Environmental Assessment (EA): A document prepared for a project when it isn't clear if
the project causes significant impacts or not. If it is found that there are significant impacts,
the next step would be to perform an Environmental Impact Statement (EIS). If not, a
Finding of No Significant Impact (FONSI) would be issued.

*Environmental Impact Statement (EIS): A document prepared for a project when
significant impacts are evident or identified in an EA. EIS documents are associated with
large, complex projects.

*Evening: The hours from 7 to 10 p.m.

Existing Noise Levels: The worst noise hour resulting from the combination of natural and
mechanical sources and human activity usually present in a particular area.

F

Feasibility: The combination of acoustical and engineering factors considered in the evaluation
of a noise abatement measure.




Feasibility is a term for the criteria that ensure noise abatement measures are effective at
noticeably reducing noise levels and can physically be constructed and maintained. For
MDOT, a feasible noise abatement measure such as a noise barrier has no construction
impediments, meets safety requirements for the traveling public, and provides at least 5
dB(A) noise reduction at 50 percent of the impacted receptors.

*Finding of No Significant Impact (FONSI): A FONSI is one potential outcome from
performing an EA. The other outcome is to perform an EIS.

|
Impacted Receptor: The recipient that has a traffic noise impact.

*Insertion Loss: The actual benefit (noise level reduction) derived from the construction of
a noise barrier.

L

L+o: The sound level that is exceeded 10 percent of the time (the 90th percentile) for the period
under consideration, with Lion) being the hourly value of Lio.

Leq: The equivalent steady-state sound level that in a stated period of time contains the same
acoustic energy as the time-varying sound level during the same time period, with Leqn being the
hourly value of Leg.

The Leq is a statistical descriptor of the sound level, also known as the Equivalent Sound
Pressure Level, which accounts for noise level fluctuations moment to moment by
averaging the louder and quieter moments and giving more weight to the louder moments.
It represents the equivalent continuous sound level over a given period of time.

M

*Major Project: FHWA defines a major project as a project requiring federal assistance
that is more than $500 million in total project cost.

Multi-family Dwelling: A residential structure containing more than one residence. Each
residence in a multi-family dwelling shall be counted as one receptor when determining
impacted and benefited receptors.

MDOT includes multi-family dwellings in the noise analysis when there is an outdoor use
space associated with a multi-family unit, such as a patio, balcony or common use area
such as a pool at an apartment complex. Upper floors beyond the ground level (second or




higher) will be considered on a case-by-case basis, generally in situations when the
residential building is below the roadway grade and the second or higher floors are level
with the roadway. See Section 4.3.4.1.3, Section 4.3.4.1.4 and Appendix D for more
information on determining appropriate placement of receptors and receptor counts for
multi-family dwellings.

N
*Nighttime: The hours from 10 p.m. to 7 a.m.

*Noise Abatement Criteria (NAC): FHWA's classification of absolute values in relationship
to land use that, when approached or exceeded, require the consideration of highway
traffic noise abatement measures.

The noise level at which a property is considered impacted by noise. Different property
types have different thresholds for what is considered impacted. For example, a residential
area is more sensitive to noise impacts than an industrial area.

Noise Barrier: A physical obstruction that is constructed between the highway noise source and
the noise-sensitive receptor(s) that lowers the noise level, including standalone noise walls, noise
berms (earth or other material) and combination berm/wall systems.

Noise Reduction Design Goal: The optimum desired dB(A) noise reduction determined from
calculating the difference between future build noise levels with abatement to future build noise
levels without abatement. The noise reduction design goal shall be at least 7 dB(A) but not more
than 10 dB(A).

For MDOT, the noise reduction design goal is a 7 dB(A) reduction for 25 percent or more of
the benefited receptor sites.

P

Permitted: A definite commitment to develop land with an approved specific design of land use
activities as evidenced by the issuance of a building permit.

In other words, any presently undeveloped lands that have received a building permit from
the local township or city will be considered permitted.

Property Owner: An individual or group of individuals that holds a title, deed or other legal
documentation of ownership of a property or a residence.




R

Reasonableness: A combination of social, economic and environmental factors considered in
the evaluation of a noise abatement measure.

For MDOT, a reasonable noise abatement measure such as a noise barrier is effective at
reducing noise levels, is economical and is desired by a majority of the benefiting
receptors.

*Receiver: A modeled representative location of one or more noise-sensitive area(s), for
any of the land uses as described in FHWA's NAC. A receiver location is a modeling object
that is used to predict noise levels for noise-sensitive receptors and may represent multiple
receptors. See example in Figure GL-3 illustrating different types of noise-sensitive
receptors and receiver locations that represent those receptors for noise modeling.

Figure GL-3. Noise-Sensitive Land Use Receptors and Receivers




Receptor: A discrete or representative location of a noise-sensitive area(s) for any of the land
uses listed in Table 3-1.

*Record of Decision (ROD): A ROD issued by the FHWA signals formal federal approval of
an EIS concerning a proposed highway project. The ROD identifies the elected alternative.

Residence: A dwelling unit. Either a single-family residence or each dwelling unit in a multi-
family dwelling.

S

*Square Feet Per Benefited Unit (SFPBU): A reasonableness factor used to analyze noise
abatement measures. A noise barrier analyzed for environmental clearance must gain
benefit (5 dB(A) noise reduction) at enough receptor units to meet a threshold of 1,300
square feet or less per benefited unit. Noise barriers that meet the allowable SFPBU are
considered cost-effective.

Statement of Likelihood: A statement provided in the environmental clearance document
based on the feasibility and reasonableness analysis completed at the time the environmental
document is being approved.

The statement of likelihood summarizes the noise abatement measures that are likely to
be incorporated into the project based on the noise analysis completed for the
environmental clearance document. If it subsequently develops during final design that
conditions have substantially changed, the abatement measures might not be provided.

Substantial Construction: The granting of a building permit, prior to right of way acquisition
or construction approval for the highway.

Substantial Noise Increase: One of two types of highway traffic noise impacts.

For MDOT, a 10 dB(A) or greater increase between the existing noise level and the design
year predicted noise level.

*Substantial Horizontal Alteration: Changes in the horizontal alignment that reduce the
distance between the source and receptor by half or more result in a Type | project (this
threshold is meant for use in determining Type | projects, not for determining when
additional noise analysis is needed under design-build contracts). See the example in
Figure GL-4.
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Figure GL-4. Substantial Horizontal Alteration

*Substantial Vertical Alteration: Changes in vertical alignment cover a variety of
scenarios that are not limited to physical changes to the roadway. Changes to side slopes
or other terrain features may also result in a Type | project. A project that exposes a
receptor to a new noise source due to a vertical change or includes vertical changes that
expose the receptor(s) to a previously shielded traffic source(s) is a Type | project. For
example, a project that involves cutting back a slope that exposes a receptor to an existing
highway is a Type | project. Similarly, a project that changes an at-grade intersection to an
overpass is a Type | project since it substantially alters the vertical alignment of the
roadway, exposes receptors to a new noise source and the operational improvements
likely result in increased speeds and more noise. See the example in Figure GL-5. For
MDOT, vertical roadway changes less than 4.5 feet do not qualify as a substantial vertical
alteration on their own as they are within the threshold of variability where noise levels are
unlikely to significantly change (this threshold is meant for use in determining Type |
projects, not for determining when additional noise analysis is needed under design-build
contracts).
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Figure GL-5. Substantial Vertical Alteration

T

Traffic Noise Impacts: Design year build condition noise levels that approach (equal to 1 dB(A)
less than the NAC), meet or exceed the NAC level for the future build condition; or design year
build noise levels that create a substantial noise increase over existing noise levels.

Type | Project:

e The construction of a highway on a new location; or,
e The physical alteration of an existing highway where there is either:

o Substantial Horizontal Alteration: A project that halves the distance between the
traffic noise source and the closest receptor between the existing condition and
the future build condition; or,

o Substantial Vertical Alteration: A project that removes shielding, therefore
exposing the line of sight between the receptor and the traffic noise source. This is
done by either altering the vertical alignment of the highway or by altering the
topography between the highway traffic noise source and the receptor; or,

e The addition of a through-traffic lane(s). This includes the addition of a through-traffic
lane that functions as a high-occupancy vehicle (HOV) lane, high-occupancy toll (HOT)
lane, bus lane, or truck climbing lane; or,

12



e The addition of an auxiliary lane, except for when the auxiliary lane is a turn lane; or,

e The addition or relocation of interchange lanes or ramps added to a quadrant to
complete an existing partial interchange; or,

e Restriping existing pavement for the purpose of adding a through-traffic lane or an
auxiliary lane; or,

e The addition of a new or substantial alteration of a weigh station, rest stop, ride-share lot
or toll plaza.

e If a project is determined to be a Type | project per 23 CFR772.5, then the entire project
area as defined in the environmental document is a Type | project.

Type Il Project: A federal or federal-aided highway project for noise abatement on an existing
highway. A state’s participation is not mandatory and may choose not to implement a Type Il
program.

MDOT analyzes Type Il criteria annually to determine if the Type Il program will be active
for the upcoming fiscal year. See Section 2 for more information.

Type Ill Project: A federal or federal-aided highway project that does not meet the
classification of a Type | or Type Il project. Type Il projects do not require a noise analysis.

Note that Type Il projects that include removingexisting noise barriers should be discussed
with the MDOT Lansing office to determine if any noise analysis may be necessary.

13



EXECUTIVE SUMMARY

The Michigan Department of Transportation (MDOT) conducts traffic noise studies on
transportation improvement projects as required by the Federal Highway Administration
(FHWA) policy Title 23, Part 772 of the Code of Federal Regulations (23 CFR 772), Procedures
for Abatement of Highway Traffic Noise and Construction Noise. These regulations apply to
projects that either require FHWA approval or are funded with federal-aid highway funds.
The CFR outlines when and where traffic noise studies are required, sets thresholds for
what is considered a traffic noise impact, defines effective traffic noise abatement
measures, and lists the types of mitigation measures that can be federally funded.

State highway agencies must prepare state-specific policies and procedures for applying 23
CFR 772. This Traffic Noise Handbook presents MDOT's policies and procedures for applying
federal traffic noise regulations (23 CFR 772). This handbook applies to MDOT and local
agency (counties, municipalities or cities) projects that receive federal funding or require
FHWA approval. To the extent applicable, it also applies to projects funded through non-
traditional sources.

Traffic noise studies use real world information and FHWA's Traffic Noise Model (TNM) to
determine existing and future noise levels for nearby homes, parks, schools, and other
noise-sensitive locations that may be negatively affected by traffic noise. A traffic noise
study should contain the required traffic noise analysis for completion of environmental
documentation under the 1969 National Environmental Policy Act (NEPA). Not all highway
projects require noise studies or consideration of noise abatement. Type Ill projects (see
Section 2.2), such as roadway resurfacing, are not evaluated for potential noise impacts

and abatement. However, Type | projects (see Section 2), such as building a new highway

or adding a through-lane to an existing highway, require traffic noise analysis to consider
construction noise impacts and check for potential traffic noise impacts and appropriate
abatement. 23 CFR 772.19 requires that Type | projects consider construction noise
impacts based on complexity and size of the project.

MDOT does not have a program to conduct traffic noise studies or provide abatement
based solely on citizen requests.
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Traffic noise studies use a decibel

(dB) scale, known as the A-weighted
decibel scale (dB(A)), that applies a heavier
weighting to frequencies humans are most

Figure ES-1. Sound Levels of Typical Noise Sources

sensitive to and a lower weighting to very high and
very low frequencies. The “A” weighted scale is
widely used in environmental work because it
closely resembles the non-linearity of human
hearing. For reference, a 3 dB change in noise
would be barely perceptible. A5 dB change in
noise is considered readily perceptible.

Traffic noise levels change throughout the day.
MDOT traffic noise studies use a unit of
measurement meant to account for this variability.
The equivalent sound pressure level (Leg) is defined

as the continuous steady sound level that would

have the same total A-weighted sound energy as
the real fluctuating sound measured over a given
period of time. Figure ES-1 provides sound levels
of typical noise sources.

The time-period used to determine traffic noise
levels is one hour and uses the descriptor Legn). The

worst-case traffic noise hour based on traffic
forecasting is identified for modeling in the TNM of the existing year and future design year
for a given project. If modeled noise levels exceed certain thresholds, the impacted site(s)
will be further evaluated for noise abatement. Table ES-1 summarizes these thresholds,
including the federal requirements and MDOT's criteria.
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Table ES-1. FHWA and MDOT Hourly A-Weighted Noise Abatement Criteria (NAC)

Activit Evaluation - e
y Activity Description

Category Location

A 57 56 Exterior Lands on which serenity and quiet are of
extraordinary significance and serve an
important public need and where the
preservation of those qualities is essential if
the area is to continue to serve its intended

purpose.
B3 67 66 Exterior Residential.
c 67 66 Exterior Active sport areas, amphitheaters,

auditoriums, campgrounds, cemeteries,
daycare centers, hospitals, libraries, medical
facilities, parks, picnic areas, places of
worship, playgrounds, public meeting rooms,
public or nonprofit institutional structures,
radio studios, recording studios, recreation
areas, Section 4(f) sites, schools, television
studios, trails, and trail crossings.

D 52 51 Interior Auditoriums, daycare centers, hospitals,
libraries, medical facilities, places of worship,
public meeting rooms, public or nonprofit
institutional structures, radio studios,
recording studios, schools, and television
studios.

E3 72 71 Exterior Hotels, motels, offices, restaurants/bars, and
other developed lands, properties or
activities not included in A-D or F.

F - - - Agriculture, airports, bus yards, emergency
services, industrial, logging, maintenance
facilities, manufacturing, mining, rail yards,
retail facilities, shipyards, utilities (water
resources, water treatment, electrical), and
warehousing.

G - - - Undeveloped lands that are not permitted.
"MDOT defines a noise impact as a 10 dB(A) increase between the existing noise level to the design year predicted noise level,
or a predicted design year noise level that is at or above the MDOT NAC.
2MDOT uses Leqn for noise level predictions, which is the equivalent steady-state sound level that in a stated period of time
(in this case one hour) contains the same acoustic energy as the time-varying sound level during the same time period, with
Leqn being the hourly value of Leg.

3 Includes undeveloped lands permitted for this activity category.
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Existing noise levels are measured at locations throughout a project area to confirm the

computer model's predicted noise levels are consistent with real world measured noise
levels or to define existing noise levels for a highway project in a new location.
Environmental factors such as shielding elements (hills, buildings, etc.) are included in the
TNM to mirror real world conditions and ensure accurate calculations. The model uses this
information to identify where noise abatement (most often noise barriers) could noticeably

reduce noise levels. Noise barriers cannot and should not be built along every inch of every
roadway since they are costly to build and maintain. Noise abatement must meet safety,
constructability and economic criteria in addition to effectively reducing noise in order to
be recommended for construction. It also must be approved by a majority of those who
will benefit from it. An example of a constructed noise barrier is shown in Figure ES-2.

Noise abatement typically takes  Figure ES-2. Example Noise Barrier in Michigan
the form of a noise barrier built

between the highway and nearby
impacted sites, such as a row of
homes. FHWA uses the terms
feasible and reasonable when

defining where noise walls
should be constructed. Feasible
and reasonable are defined as:

e Anoise barrier is
considered feasible if it would reduce noise levels by at least 5 dB(A) at 50 percent of
the impacted sites and if safety, drainage, utility conflicts, and access for
maintenance and adjacent properties has been considered in the design.

e Anoise barrier is considered reasonable if it provides a design year traffic noise

reduction of at least a 7 dB(A) reduction for 25 percent or more of the benefited
sites, if certain MDOT-specified effectiveness thresholds are met (see Section
4.3.4.1), and if most of the people receiving a benefit desire the noise barrier.

If a barrier is determined to be feasible and reasonable, then the noise barrier is
recommended for construction and inclusion in the project plans. Noise abatement that
meets the criteria will be communicated to benefiting noise-sensitive locations and voted
on by the owners and residents of those properties. Noise barriers are approved for
construction if a majority of votes are in favor of the barrier. If approved, MDOT will work
with residents and other stakeholders to decide visual aspects of the barrier, such as the
texture, color and material.
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1. INTRODUCTION
1.1 Purpose of This Handbook

The purpose of the Michigan Department of Transportation (MDOT) Traffic Noise Handbook
is to provide procedures and guidelines for noise studies and noise abatement measures
to be followed by state and local officials for use in highway planning in order to protect
the public’s livability, welfare and health.

This handbook is in compliance with the Michigan State Transportation Commission’s (STC)
Policy on Noise Abatement (#10136), given in Appendix J. It is a revision of and supersedes
the MDOT Highway Noise Analysis and Abatement Handbook dated July 13, 2011. It provides
policy, procedures and guidance regarding highway traffic noise impact analysis,

abatement, and reporting for Type | and Type Il highway projects, as well as guidance for

noise considerations in project phases that occur after or outside of the National
Environmental Policy Act (NEPA) process.

MDOT's traffic noise abatement policies are consistent with Federal Highway
Administration’s (FHWA) Title 23, Part 772 of the Code of Federal Regulations (23 CFR 772),
July 13, 2010. All federally funded or federally approved transportation improvement
projects developed in conformance with MDOT's guidelines shall be in conformance with
those mandated by FHWA. This handbook implements the requirements of 23 CFR 772 to
federal projects authorized under Title 23 of the United State Code (USC) throughout the
state of Michigan.

1.1.1 Handbook Version Applicability

This release of the handbook includes updates on the noise analysis process pertaining to

a variety of topics, including feasibility, noise barrier constructability, effectiveness
requirements, guidelines on long-term major projects, design-build considerations, noise

barrier in-kind replacement, aesthetic requirements, and more.

MDOT's handbook (2025) is effective as of Jan. 1, 2025. Any traffic noise analysis, public
involvement or reevaluation for an approved NEPA document that is started on or after
Jan. 1, 2025, must meet the requirements of this handbook. Figure 1-1 describes how to
apply this effective date to an existing project.

The need for traffic noise analysis should be discussed for all project types (Type |, Type Il
or Type lll) when the project is initially discussed during the planning and environmental
scoping of the early preliminary engineering (EPE) phase of a project. The applicable
sections of this handbook should be addressed during both the EPE phase and the
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preliminary engineering (PE) phase of a proposed transportation improvement project.
Attention should be given to any changes that occurred in the project area between the
time the NEPA environmental clearance, or EPE phase, document was approved and the
completion of final design, or PE phase, activities.

Figure 1-1. Handbook Version Decision Tree

Is project

environmentally
cleared?

Noise Analysis started
on or after January 1,

20257
Does project require a
Reevaluation for noise Use 2025
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1.2 Policy Statements

This handbook details activity that should take place in Type | and Type Il noise abatement
projects to avoid, minimize and mitigate traffic noise impacts where possible on nearby




residences, parks and other noise-sensitive land uses. The STC supports four approaches
to achieve this objective to alleviate traffic noise impacts, summarized in the following:

¢ Reduction of the Noise at the Source - Reduction of potential traffic noise at the
source through design to avoid areas of sensitive receptors or available treatment, if
any, of the chosen road surface type is the most cost-effective approach available to
MDOT.

¢ Noise Abatement - When noise impacts are identified through the NEPA process,
feasible and reasonable noise abatement measures shall be incorporated into the
project. Use of road surface treatment is not eligible for federal funding solely as a
noise mitigation measure.

e Encouraging Compatible Adjacent Land Use - The STC encourages those who
plan and develop land, and local governments controlling development or planning
land use near known freeway locations, to exercise their powers and responsibility
to minimize the effect of traffic noise through appropriate land use control (see
Section 4.2.1).

¢ Noise Abatement by Others - The STC encourages developers and local
governments to coordinate their efforts to mitigate highway noise without
encroachment of MDOT's right of way (ROW) unless authority is granted.

1.3 Noise Analyst Qualification Requirement

Only individuals (MDOT or MDOT's consultant staff) qualified in the field of highway traffic
noise impact analysis shall be responsible for the traffic noise analysis for MDOT's
transportation improvement projects. In order to be considered a qualified noise specialist,
the person performing the analysis must have demonstrated experience in conducting
traffic noise analyses for transportation improvement projects and must have exhibited a
working knowledge of the procedures outlined in Report Number FHWA-DP-96-046,
Measurement of Highway-Related Noise, May 1996, 23 CFR 772, the STC's Policy on Noise
Abatement (#10136), and the rules and procedures as defined in this handbook. The
qualified individual must also have successfully completed the following:

e MDOT-approved traffic noise analysis training.
e Training on the approved FHWA noise analysis computer model.

A copy of the individual's certificates of training must be included in their employer’s
prequalification packet provided to MDOT Lansing office. Refresher and additional training
may be necessary as a result of advanced traffic noise modeling technologies and changes
in traffic noise policy and/or procedures.
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1.4 Time Related Factors and Their Effects on Noise Studies

Several factors may influence the administration of noise studies, the evaluation of noise
impacts, and the selection of feasible and reasonable noise abatement features. The
factors outlined in this section are generally related to the influences of changes that may
occur over time and/or between various phases of a project’s development.

1.4.1 Effects of Noise Guidance Revisions

MDOT will update its noise guidance material on an as-needed basis to respond to policy
changes and technical enhancements. A summary of past updates can be found in
Appendix A. If Categorical Exclusion (CE) determination, Finding of No Significant Impact
(FONSI) or Record of Decision (ROD) has not been issued before the effective date of this
revised MDOT policy, MDOT and other project applicants should consult FHWA to
determine what revised or new noise analyses should be prepared. If the final NEPA
approval has been issued before the effective date, the need to revise or update noise
analyses will be discussed during the consultations as required by 23 CFR 771.129% before
MDOT and other project applicants seek subsequent FHWA approvals.

1.4.2 Traffic Noise Model (TNM)

Noise analyses performed by or on behalf of MDOT should utilize the most up to date
modeling techniques as long as:

e The model used is approved by FHWA for use in noise abatement analyses.

e For analyses completed in previously analyzed study areas, the modeling techniques
do not result in a reduction in the number of areas considered for noise abatement,
or the number of abatement measures determined to be likely based on the noise
modeling performed in the previous noise studies (in short, adhere to previous
commitments).

e For analyses completed in previously analyzed study areas, any change in receptor
results either to impact, benefit or design goal status must be approved by MDOT.

As of the publication of this handbook, 23 CFR 772.9(a) states that the Traffic Noise Model
(TNM) must be used for traffic noise analysis, or “any other model determined by the FHWA
to be consistent with the methodology of the FHWA TNM.” MDOT will adopt the use of the

223 CFR 771.129, eCFR :: 23 CFR Part 771 -- Environmental Impact and Related Procedures
323 CFR 772.9(a), eCFR :: 23 CFR Part 772 -- Procedures for Abatement of Highway Traffic Noise and
Construction Noise
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TNM version that is mandated for traffic noise analysis by the FHWA. The current version of
TNM mandated for use as of the publication of this handbook is TNM version 2.5.4

For some projects, previous noise analyses may have been performed during earlier
project phases using a currently outdated version of the FHWA TNM. Additional noise
analyses for these projects may now be required because of a new project phase, the need
to reevaluate the project, or for some other reason. In such instances, the most current
MDOT-approved version of the FHWA TNM should be used for additional noise modeling.

1.5 Contact Information

MDOT will issue updates and/or make modification to this handbook as necessary. Direct
questions, comments or suggestions about this handbook to the MDOT Lansing office at
one of the following addresses:

Traffic Noise Abatement Specialist Noise Barrier Program Manager
Michigan Department of Michigan Department of
Transportation Transportation

Environmental Services Section Ancillary Structures Unit

425 W. Ottawa Street, 2nd Floor Secondary Complex

P.O. Box 30050 8885 Ricks Road

Lansing, MI 48909 P.O. Box 30049

517-241-7575 Lansing, MI 48909
MasoudL@Michigan.gov 517-712-0137

ZurburgT@Michigan.gov

4 Information: Release and Phase-In of the FHWA Traffic Noise Model Version 2.5 - Regulations And
Guidance - Noise - Environment - FHWA (dot.gov)
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2. TRAFFIC NOISE ANALYSIS: NEED AND PROCESS

Highway traffic and construction noise analyses are initially discussed during the planning
and environmental scoping of the EPE phase of a project (see Section 6 for more
information on construction noise). Projects are assessed for potential future traffic noise
impacts on sensitive receptors in the study area. No receptor unit or community shall be
denied the consideration of traffic noise mitigation or denied full and fair participation in
the decision-making process on the basis of national origin, color, race, or income of its
residents or owners. Initial project traffic noise scoping assessments are generally
qualitative in nature and are performed by the MDOT Lansing office in coordination with
the MDOT region office. The assessment focuses on identifying noise-sensitive sites and
communities near the proposed improvements.

It is MDOT's policy to assess the traffic noise impacts of a transportation improvement
project and to give consideration to the appropriate avoidance, minimization and/or
mitigation measures for those projects with identified noise impacts. Highway projects are
traffic noise classified based on the scope of the project improvements. After determining
the traffic noise classification, the appropriate level of noise analysis, as outlined here,
should be performed.

Type | Project - Type | projects include:

e Construction of a highway on a new location.

e Physical alteration of an existing highway where there is either substantial
horizontal alteration or substantial vertical alteration (see Glossary for definitions).

e Addition of a through-traffic lane, including a through-traffic lane that functions as a
high-occupancy toll (HOT) lane, high-occupancy vehicle (HOV) lane, bus lane, or truck
climbing lane.

e Addition of an auxiliary lane, except turn lanes.

e Addition or relocation of interchange ramps added to a quadrant to complete an

existing partial interchange.

e Restriping for the purpose of adding a traffic through-lane or auxiliary lane.

e Addition of a new or substantial alteration of a weigh station, rest area, ride-share
lot or toll plaza.

According to 23 CFR 772.5, if a project is determined to be a Type | project, then the entire
project area as defined in the environmental document is a Type | project. However,
consult MDOT and FHWA if a situation occurs where work that is part of the project causes
no permanent changes to any of the roadway features and is not physically adjacent to the
project (e.g., adding a small number of spaces to a parking lot that is not directly adjacent
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to the project). This type of work may not require noise analysis but would need to be
discussed in the noise report. It is also not MDOT's intention to “group” projects with
noncontiguous work areas where sections between the project work are not part of the
project (e.g., areas between bridge replacements would not be included in the noise
analysis).

Type Il Project - A noise abatement project on an existing highway not associated with a
major highway project. This is a voluntary federal-aid program that MDOT participates in
when certain criteria are met. The Type Il program draws funds from the MDOT federal
highway program. Because noise abatement measures and road and bridge projects share
this funding source, MDOT roads and bridges must meet certain condition goals in order
for the Type Il program to become active. See MDOT's traffic noise webpage” on the State
of Michigan website for the current status of MDOT's Type Il noise abatement program,
which is reviewed annually. See Appendix C for further details on Type Il projects.

Type lll Project - Any federal or federal-aid highway project that does not fit into the Type |
or Type Il category is considered a Type Ill project. Type Il projects do not require a noise

analysis. Examples include rehabilitation or resurfacing an existing highway (non-capacity
improvements), in-kind bridge replacements/rehabilitations, adding turn lanes, signal
projects, and pedestrian improvements. Many Type Il projects also fit into the CE category.
A separate CE flowchart is included in Appendix G.

2.1 Avoidance Techniques

Typical methods used to avoid traffic noise impacts should be discussed early on during
the scoping portion of a Type | project

when practical. Examples of ways to Figure 2-1. Below Grade Highway

avoid traffic noise impacts include
placing the roadway below grade or in
cut (i.e., lowering the highway profile,
see Figure 2-1) and/or moving the
roadway away from noise-sensitive
receptor(s) such as homes or parks. It
is important to consider avoiding
traffic noise impacts up front because,

in some cases, it can be more effective

5 https://www.Michigan.gov/MDOT/Programs/Highway-Programs/Environmental-Efforts/Noise-
Abatement
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and cost-efficient than mitigation. All potential avoidance techniques should be
incorporated into the EPE scope of work for further analysis.

2.2 Need for Traffic Noise Analysis

The need for a noise analysis for a Type | project depends on the presence of noise-
sensitive land uses near the proposed project. Land uses that are sensitive to traffic noise
impacts are identified in Section 3.1 in Table 3-1. The determination of the need for a
noise analysis is not dependent on the length of the project corridor or the NEPA class of
action.

MDOT has a Type Il noise program in place. However, it is only active when certain road
and bridge condition criteria are met. Selected Type Il projects require a noise analysis.

Type lll projects, such as roadway resurfacing, are not evaluated for potential noise impacts
and abatement. Typically, MDOT does not study existing noise levels outside of Type |
or Type Il projects.

Examples of Type Il projects include:

¢ Modernization of a highway by resurfacing, restoration, rehabilitation,
reconstruction, or adding shoulders.

e In-kind bridge rehabilitation, reconstruction or replacement.

e Auxiliary lanes that are turn lanes.

e Improvements to existing rest areas and truck weigh stations that do not add
capacity or move traffic closer to sensitive receptors.

e Rideshare activities, except new rideshare lots or expanded ride share lots that
meet the definition of Type | project.

e Construction of U-turns and acceleration/deceleration lanes that are less than 2,500
feet in length.

e Improving intersection traffic signals.

¢ Installing intelligent transportation system (ITS) signs and devices.

e Construction of hike or bike trails.

e Construction of pedestrian and bike enhancements.

e Widening to add shoulder and bike lanes.

e Removal of trees from roadside ROW.

e Any other federal or federal-aid roadway project that does not meet the
classification of a Type | or Type Il project.
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2.2.1 Screening Procedure Figure 2-2. Blocked

Some Type | projects can be analyzed for noise impacts using a Driveway Access

preliminary screening procedure to determine whether an
additional detailed noise impact analysis is warranted. A

screening analysis is generally completed for projects where no
noise impacts are anticipated or where noise impacts may be
anticipated but noise abatement is clearly not feasible or
reasonable.

The screening analysis is a simple procedure used to predict
traffic noise levels and/or noise impacts. A screening analysis
could be completed with a qualitative assessment, a simplified
FHWA TNM run, or the FHWA Traffic Noise Screening Tool® to
assess the worst-case conditions. If the screening analysis
shows that noise impacts are likely, and/or that the placement
of typical abatement measures like a noise barrier are not
implausible, a detailed noise analysis must be completed under
23 CFR 772. If impacts are known or likely and abatement is

clearly not plausible, the results of the screening process must
be documented in the NEPA file. In this case, a detailed noise analysis is not required.

Examples of Type | projects that could be reviewed under this screening process include
projects where there are no noise-sensitive land uses, projects where there are noise-
sensitive land uses but they are extremely limited (e.g., one house in the project area), or
projects where a noise barrier would block driveway access (see Figure 2-2 for an
example). Noise monitoring may be required to justify the results of the screening analysis.
If a project is considered controversial based on the noise factor, it fails the screening and a
detailed analysis is required.

For Type | projects that are reviewed under a screening procedure, a map displaying the
distance to future noise impact may still be necessary to guide local planning decisions if
there is planned future development in the area. Additionally, a construction noise analysis
may still be required depending on the location of noise-sensitive receptors and planned
construction activities.

& Traffic Noise Model - Noise - Environment - FHWA (dot.gov)
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2.2.2 When Noise Analysis Is Required

The presence of noise-sensitive land use in proximity to a Type | project requires a noise
analysis to determine if there are noise impacts and, if so, if noise abatement is warranted.
A noise analysis involves field measurements for TNM comparison and validation,
computer noise modeling using TNM, and abatement analyses when impacts have been
identified. The analysis is a three-phased approach aimed at addressing the following
questions (refer to Section 4 for a detailed description).

e Are there traffic-related noise impacts on noise-sensitive land uses within the
project limits?

e Isitfeasible to provide traffic noise abatement from an engineering and acoustical
standpoint?

e Isitreasonable to provide traffic noise abatement from a public desire, economic
and noise attenuation benefit standpoint?

¢ Will highway construction noise affect nearby properties? (see Section 6)

The public involvement process is applied in the same way to all projects, regardless of size
or location. However, additional public meetings may be warranted for projects that span a
larger area, impact more people or are more complex in order to ensure everyone has an
opportunity to review and comment on the project. If any part of a project meets the
criteria for a Type | project, the entire project is a Type | project. Noise-sensitive land use(s),
whether isolated or spread out, require that the noise analysis be done for the entire
project, with the potential exceptions of either work that is part of the project but causes
no permanent changes to roadway features and is not physically adjacent to the project, or
projects with noncontiguous work areas where sections between project work are not part
of the project.

It may be necessary for the larger, more complicated project to plan to have periodic
reviews of the data used for the traffic noise analysis throughout the project’s lifespan. This
quality-control measure will prevent and/or identify any traffic noise analysis issues during
various stages of the proposed transportation improvement project. Coordination with the
Transportation Service Center (TSC), region office, MDOT Lansing office, and FHWA
personnel is critical during the early stages to ensure the proper level of noise analysis is
conducted. Figure 2-3 summarizes the traffic noise analysis process.

27



Figure 2-3. Traffic Noise Analysis Process’
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2.3 State Funded Noise Analysis

MDOT may receive nontraditional noise abatement funding to investigate and possibly
construct noise abatement where there is no Type | or Type Il project. This occurrence is
both rare and outside of the typical MDOT noise abatement program. However, noise
studies completed with state funds that have been appropriated to analyze noise effects
from existing roadways are subject to the same requirements and procedures established
by FHWA (23 CFR 772) and MDOT for conducting noise analyses. Noise barriers found to be
feasible and reasonable based on these studies will be subject to a noise barrier vote and
will be built in locations that provide the greatest amount of benefit for the least amount of
funding based on available state-appropriated funds and MDOT review.

MDOT does not endorse the use of road resurfacing as a noise mitigation measure
because of the temporary nature of any noise reduction benefits. Quieter pavement types
are commonly understood to degrade under use of traffic as the pavement ages,
particularly in states that experience winter weather, resulting in a decrease over time of
the initial noise reduction experienced.®

2.4 Planning and Environmental Linkages Process

The planning and environmental linkages (PEL) process was established by FHWA to
provide a more efficient way to evaluate and compare different transportation solutions.
This process considers environmental, community and economic goals early in the
planning stage and allows early planning-level decisions to be carried forward to accelerate
and inform the environmental review process.

During a PEL study, design details needed for noise modeling would be in very early
development or may not yet be known. The most appropriate approach for addressing
noise in a PEL study should be determined through coordination with MDOT on a case-by-
case basis considering factors such as specifics of the study area and the goals of the study.
Most PEL studies should include a high-level review of the potential project alternatives and
identification of noise-sensitive areas near those alternatives, with detailed modeling and
abatement consideration deferred to the NEPA phase. In some cases, a simplified FHWA
TNM analysis utilizing “flat-earth” with no relative elevation difference between the noise

7 This flowchart does not include consideration of Type Il projects because the program is not
currently active and only would become active when specific road and bridge criteria are met.

8 Breaking Barriers: Alternative Approaches to Avoiding and Reducing Highway Traffic Noise Impacts
| The National Academies Press; Evaluating Pavement Strategies and Barriers for Noise Mitigation |
The National Academies Press
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source and receivers may be useful for estimating distance to impact or potential areas
where noise abatement would be feasible and reasonable.

2.5 Non-Highway Noise Study Process

This handbook applies to MDOT and local agency projects that receive federal funding
and/or require FHWA approval.

Non-highway noise studies should follow the same procedures outlined in this handbook
to analyze noise impacts from minor arterials that would meet the definition of a Type |
project. Noise barrier abatement may not be feasible in local developed areas due to utility
conflicts and roadway or driveway intersections that occur more frequently than on a
highway. Noise barrier abatement should be analyzed using the same processes and
criteria outlined in this handbook.

2.6 Large Highway Construction Projects (Major Projects)

Large highway construction projects, or major projects, that are expected to span many
years in study and construction follow the same process as other smaller highway projects
from preliminary design (EPE phase) to final design (PE phase). During the preliminary
study, noise impacts and preliminary noise barriers can be identified in the whole project
corridor. However, any community meetings regarding the project should not refer to the
preliminary noise barriers as final barriers that are recommended for construction since it
is very likely that design and traffic conditions may change throughout the lifecycle of the
study, resulting in the preliminary noise barriers being substantially modified or even
eliminated.

Large highway construction projects can be split in phases. To ensure that receptors
benefited from the final noise barrier design are included in the vote on the final
recommended noise barriers, community meetings can be held to present the final noise
barriers recommended for voting once a project phase nears the final design stage.

Major projects may be candidates for a construction noise study (see Section 6). Consult
with the MDOT Lansing office to determine if a construction noise analysis should be
conducted and, if so, the level of construction noise analysis.
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3. TRAFFIC NOISE ANALYSIS PROCEDURES
3.1 Consideration of Noise-Sensitive Land Uses

A 500-foot buffer from the project limits of a transportation improvement project will be
surveyed for noise-sensitive land uses during the planning and scoping phases. Local
officials must be contacted to determine if vacant land is currently permitted for
development or is likely to be permitted prior to the Date of Public Knowledge. Aerial

photography and field reconnaissance are necessary for identifying and/or verifying the
location of noise-sensitive land uses and traffic noise sources. Land uses that are sensitive
to transportation noise impacts are identified in FHWA's Noise Abatement Criteria (NAC) in
Table 3-1.

The noise analysis must identify all noise-sensitive receptors within 500 feet of the project
limits measured from the edge of the outside travel lane and project termini; 500 feet
serves as a base minimum distance for defining the noise study area from both the edge of
the outside travel lane and project termini. If it is shown that receptors are being impacted
or are expected to be impacted in the design year at 500 feet from the edge of the outside
travel lane, modeled receivers should be placed beyond 500 feet to check for impacts at
greater distances. This process should be followed iteratively until no impacts are found or
up to 900 feet beyond the edge of the outside travel lane, whichever occurs first. Noise
analyses will not study sites beyond 900 feet from the project roadway as TNM has been
shown to be less accurate beyond that distance. See Figure 3-1 showing the 500-foot base
noise study area and potential extension up to 900 feet from the edge of the outside travel
lane.

Figure 3-1. Noise Study Area Boundary
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As shown in Figure 3-1, the noise study area should not necessarily be limited to the
physical limits of construction at the project termini. Potentially impacted receptors could

exist near the limits of the project. The noise analysis should identify all noise-sensitive
receptors within 500 feet from project termini to ensure the full extent of impact from the
project is identified.

When to Consider Planned Developments

In the case of a subdivision, if at least one building permit within the approved development plan
has been received from the local agency with jurisdiction at the commencement of the EPE phase
traffic noise analysis, then the entire subdivision will be deemed to be permitted. When the
proposed subdivision is a phased development, MDOT will only consider noise abatement when a
building permit is issued within the phase that is located within the traffic noise impact zone or
buffer. If the phase with a permitted lot is outside of the traffic noise impact zone, then the
subdivision will not be considered for abatement.

If noise impacts are predicted within a single continuous neighborhood (also referred to as
neighborhood continuity), noise abatement shall be designed with logical termini using
sound engineering practices. MDOT will only consider extending noise abatement beyond
the noise study area if 75 percent or more of the entire noise-sensitive land use, such as a
recreational area or residential development, is parallel to the project and within the
project limits. When determining what percentage of the noise-sensitive land use is parallel
to the project and within the project limits, the 500-foot buffer from the project termini that
defines the noise study area shall be considered part of the project limits (see Figure 3-2).

Figure 3-2. Noise Study Area and Abatement Extensions
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Table 3-1. FHWA Hourly A-Weighted Noise Abatement Criteria (NAC)'

Activity | Activity Evaluation
Criteria® | Criteria® . Activity Description
3 4 Location
LEQ(h) L1 O(h)

Activity

Category

A 57 60 Exterior Lands on which serenity and quiet are of
extraordinary significance and serve an
important public need and where the
preservation of those qualities is essential if
the area is to continue to serve its intended

purpose.
B° 67 70 Exterior Residential.
e 67 70 Exterior Active sport areas, amphitheaters,

auditoriums, campgrounds, cemeteries,
daycare centers, hospitals, libraries, medical
facilities, parks, picnic areas, places of
worship, playgrounds, public meeting rooms,
public or nonprofit institutional structures,
radio studios, recording studios, recreation
areas, Section 4(f) sites, schools, television
studios, trails, and trail crossings.

D 52 55 Interior Auditoriums, daycare centers, hospitals,
libraries, medical facilities, places of worship,
public meeting rooms, public or nonprofit
institutional structures, radio studios,
recording studios, schools, and television
studios.

E® 72 75 Exterior Hotels, motels, offices, restaurants/bars, and
other developed lands, properties or activities
not included in A-D or F.

F - - - Agriculture, airports, bus yards, emergency
services, industrial, logging, maintenance
facilities, manufacturing, mining, rail yards,
retail facilities, shipyards, utilities (water
resources, water treatment, electrical), and
warehousing.

G - - - Undeveloped lands that are not permitted.
"MDOT defines a noise impact as a 10 dB(A) increase between the existing noise level to the design year predicted noise level,
or a predicted design year noise level that is 1 dB(A) less than the levels shown in Table 3-1.
2Either Leqm OF Lion (but not both) may be used on a project. MDOT uses Legn). The Leqny and Lior Activity Criteria values are
for impact determination only and are not design standards for noise abatement measures.

3 Leq is the equivalent steady-state sound level that in a stated period of time contains the same acoustic energy as the time-
varying sound level during the same time period, with Leqn) being the hourly value of Leg.

4Lio is the sound level that is exceeded 10 percent of the time (90th percentile) for the period under consideration, with Lo
being the hourly value of Lio.

®Includes undeveloped lands permitted for this activity category.
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Traffic noise analyses will be performed for developed lands as well as undeveloped lands
when they are considered permitted developments. Undeveloped lands are classified
permitted if a noise-sensitive receptor listed in Table 3-1 under Categories B, C or E has
received a building permit from the local agency with jurisdiction at the time of the Date of
Public Knowledge. Undeveloped lands without building permits will be analyzed to identify
a buffer zone to inform local officials where noise compatible land use zoning or
development should be considered to avoid future traffic noise impacts for sensitive
receptors. Section 4.2.1 provides guidance and examples for local municipalities to use to
create traffic noise friendly zoning ordinances.

3.2 Common Noise Environment (CNE) Determination

A common noise environment (CNE) is a group of

Figure 3-3. CNE Example
receptors, sometimes with the same NAC Activity

Category (e.g., residential), exposed to similar noise
sources, traffic patterns and topographic features. CNE
boundaries should avoid crossing major and/or
substantial roadways, either existing or proposed,
although they may cross secondary roads and
neighborhood streets. Grouping similar areas into CNEs
assists in evaluating mitigation, organizing reports and
facilitating discussions. An example of how a CNE might
be identified is shown in Figure 3-3.
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3.3 Determination of Existing Conditions

Existing conditions are determined based on monitored receptors (or field measurement
sites) for projects on a new location and modeled receptors for projects on existing
roadways. Modeled receptors are placed in the TNM with forecasted worst-case noise hour
traffic volumes for a project’s existing year to determine existing noise |levels. Monitored
receptors are used for projects on existing Figure 3-4. Field Measurement
roadways to validate the geometry of the TNM for a
given project area by comparing monitored and
modeled receptor locations.

When conducting noise monitoring to determine
existing noise levels or validate the TNM,
measurements should be gathered using
equipment that meets American National
Standards Institute (ANSI) and International
Electrotechnical Commission (IEC) Type 1 (MDOT
preferred) or Type 2 specifications, and sound level

meters and acoustical field calibrators should be calibrated once a year or in accordance
with manufacturers’ specifications. When conducting field measurements, the microphone
should be positioned approximately 5 feet above
the ground (similar height as the average human
ear), as characterized in Figure 3-4. See Figure 3-5

Figure 3-5. Sound Level Meter

for an example sound level meter.

A copy of the certificate of calibration for each piece
of equipment used in the study for the period that
traffic noise monitoring occurred for the proposed
transportation improvement project should be
included in the Noise Analysis Report.

Noise monitoring should be discussed and
approved by MDOT Lansing office Environmental
staff prior to performing monitoring activities.

3.3.1 Monitoring Existing Noise Level Determination

Existing noise is the current noise level, comprised of all natural and man-made noises,
considered to be usually present within a particular area’s acoustic environment, including
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existing roadways. Existing noise levels are monitored for one or more of the following
reasons:

e Comparing noise measurements with the output from the TNM at locations
currently influenced by existing traffic noise sources.

e Determining existing noise levels for proposed roadways on a new alignment.

e Assisting in determining the existing worst-case traffic noise hour (see Section
3.34.2).

e Supplementing other noise-related data in defining the existing noise environment.

3.3.2 Monitoring Unique Conditions

When a unique condition is proposed whereby traffic noise level predictions cannot
accurately assess the future acoustical environment, it may be necessary to monitor a
location elsewhere if such a location has similar characteristics. Such a technique may be
applicable to projects with parking lots, covered roadways, tunnels, transit facilities,
extreme rough surface pavements, open-grated bridge decks, and parallel or multiple
noise barriers, etc. This technique shall be used in coordination with the region and MDOT
Lansing offices.

3.3.3 Selecting Monitored and Modeled Receptor Sites

Areas to be considered for the placement of monitored and/or modeled receptor sites
should include individual sites close to and possibly impacted by the project. The location
of monitored and modeled receptor sites should be consistent throughout the entire noise
study area.

3.3.3.1 Field Measurement/Monitor Sites

At least one monitored site should be placed in every CNE area with noise-sensitive land
use to represent exterior use in that community or district. A noise monitoring plan shall
be prepared and approved by MDOT Lansing office prior to field work. Contact MDOT
Lansing office Environmental staff prior to performing interior monitoring activities.

Field measurement, or monitoring, is primarily used to validate the TNM for projects on
existing alignment, so only representative sites are necessary. The monitoring
methodology for the determination of existing conditions should be consistent with
measurement procedures as stated in FHWA's Noise Measurement Handbook, June 2018°,

9 Noise Measurement Handbook Final Report - FHWA-HEP-18-065 (dot.gov)
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and Noise Measurement Field Guide, June 2018'°, supplemented by professional judgment.
Short-term noise monitoring, for model validation purposes, can generally be taken at any
time of the day when under free-flow traffic conditions.

Short-term noise monitoring for model validation shall be performed for a minimum
duration of 15 minutes, and traffic counts gathered during the monitoring should be
classified by automobiles, medium trucks (two-axle), heavy trucks (three or more axles),
buses, and motorcycles and

converted to equivalent one-hour TNM and Vehicle Classifications
counts for entry into the existing

TNM currently accepts five vehicle types: automobiles,
model.

medium trucks, heavy trucks, buses and motorcycles.
The monitoring should occur at the FHWA vehicle classifications (Figure ) are grouped
as follows for the TNM vehicle types: motorcycles are

Class 1, automobiles are Classes 2 and 3, buses are

ROW line or at the nearest areas of

noise-sensitive frequent human use ,
. ) ) Class 4, medium trucks are Class 5, and Classes 6
to the project. Avoid placing

through 13 are considered heavy trucks.

monitors on private property unless
the roadway noise is not the dominant source of noise, there is unusual topography, or
under special circumstances, such as a U.S. Department of Housing and Urban
Development (HUD) property. The MDOT Lansing office should be consulted in these cases.
See Appendix K for an example letter that may be provided to property owners if
monitoring on private property is determined to be appropriate.

Professional judgment should be used when electing to place a monitoring site. For
example, a noise field measurement taken at a front yard of a house should be placed in
the middle of the yard away from any trees, obstructions or shielding such as a property
fence. In addition, noise field measurements should not be taken during extreme weather
conditions such as heavy rain, snow or gusty winds (exceeding 12 mph) since TNM does not
take these weather conditions into consideration. Modeled receptor sites for the purpose
of TNM validation should be the same site as the monitored site.

Note that for projects on new alignment, field measurements will be used to determine
existing noise levels and compare to future design year project noise levels. Monitoring for
these types of sites should take place for a duration of no less than one hour.

10 FHWA-HEP-18-066 - Measurement - Noise - Environment - FHWA (dot.gov)
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Figure 3-6. FHWA Vehicle Classifications
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3.3.3.2 Modeled Receptor Sites

Modeled receptor sites used to determine existing conditions should be placed adequately

throughout the noise study area to represent outdoor areas of frequent human use at
noise-sensitive receptors in order to:

e Establish the full extent of traffic noise impacts.

e Evaluate noise abatement location, length and height.
e Provide individual residential noise level information.
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Modeled receptor sites should also be placed at specific locations as needed based on the
nature of the transportation improvement project (e.g., topography, locations of special
concern). FHWA requires giving primary consideration to exterior areas of human activity
when locating modeled receptor sites. Professional judgment should be used when placing
modeled receptor sites. For example, if a house has both a back and a front yard, modeled
receivers should be placed in the yard that is closer to the roadway where traffic noise
levels are projected to be the highest.

Historic (Section 106) and Section 4(f) properties should also be included during the
monitoring/modeling phase of the noise analysis. See Section 8.1.5 and Section 8.1.6 for
additional information when considering recreational or historic Section 4(f) properties.

Multi-family properties such as condominiums

or apartment complexes may have units with Section 4(f) Properties

outdoor use spaces higher than a few stories, Section 4(f) properties of the Department
such as balcony locations or a rooftop patio. of Transportation Act include:

Consider abatement for all identified traffic e Any publicly owned park, refuge or
noise impacts and implement abatement that recreation area; or

is feasible and reasonable based on the e Any publicly or privately owned
guidance in this Handbook; however, note that property that is on or eligible for the
MDOT has a maximum allowable barrier National Register of Historic Places.

height of 25 feet (see Section 4.4.1.2), which
may limit the ability to provide effective abatement for outdoor use spaces on upper floors.
See Section 4.3.4.1.4 for more information on analyzing abatement for upper floors.

In situations where a common outdoor use area is not obvious, or where frequency of use
is unclear, it is good practice to contact the property owner or manager for information on
the nature of outdoor use at the property. See Section 4.3.4.1.3 and Appendix D for

additional information on receptor placement, dwelling unit equivalents (DUEs) and other

details for analysis of common outdoor use spaces at multi-family properties.

Appendix D also contains additional information on receptor placement and DUEs for
Activity Category C, D and E (non-residential) land uses. While primary consideration should
be given to exterior areas where frequent human use occurs, Category D (interior) areas
may need to be considered if no exterior areas of frequent human use are present, or if
they are far from or physically shielded from the roadway. Title 23 CFR 772.11(c)(2)(iv)
states:
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“A highway agency shall conduct an indoor analysis after a determination is made
that exterior abatement measures will not be feasible and reasonable. An indoor
analysis shall only be done after exhausting all outdoor analysis options. In
situations where no exterior activities are to be affected by the traffic noise, or
where the exterior activities are far from or physically shielded from the roadway in
a manner that prevents an impact on exterior activities, the highway agency shall
use Activity Category D as the basis of determining noise impacts.”"

3.3.4 Worst-Case Traffic Noise Hour

Traffic noise analysis should begin by determining the worst-case existing noise hour(s)
within the project area. The region office and, when needed, MDOT Lansing office should
discuss the traffic characteristics during the EPE phase in order to adequately determine
the worst-case traffic noise hour(s). As such, it is necessary to evaluate hourly traffic
volume, speed and composition to the extent such data are available. There are several
techniques to help determine the existing worst-case traffic noise hour(s), including the
following:

e Evaluation of peak and off-peak traffic data.
e 24-hour monitoring sites with evaluation of daily traffic patterns.
e Public comment.

3.3.4.1 Evaluation of Peak and Off-Peak Traffic Data

In most cases, the peak traffic hour is the noisiest hour of the day. However, depending on
conditions such as capacity, vehicle speed, higher-than-normal off-peak truck percentages,
or unusual hourly traffic distribution, the noisiest hour of the day may be different from the
peak traffic hour. For example, if peak-hour traffic is so congested that it brings travel
speeds to a crawl, it would likely not be the noisiest hour of the day. Evaluation may be
based on the review and/or analysis of historical traffic data, predicted traffic data,
supplementary traffic counts, or a combination thereof.

Traffic forecasts should ideally include design hour volumes (DHV) per direction of travel,
vehicle classification percentages, including at the least medium truck (two-axle), heavy
truck (three or more axles), and automobile composition, and Level of Service (LOS) C
maximum volumes per direction of travel. The worst-case traffic noise hour should use the
lesser of the DHV or the LOS C maximum volume for existing conditions. Note that the

1 23 CFR 772.11(c)(2)(iv), eCFR :: 23 CFR Part 772 -- Procedures for Abatement of Highway Traffic
Noise and Construction Noise
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same LOS C volumes should be compared to the DHV for both directions of travel to
ensure the highest noise generating conditions are represented for both sides of the
roadway. Interchange ramps should use DHV volumes, even if these volumes are greater
than LOS C volumes. The worst-case traffic noise hour for future conditions should be
determined following the same process and may result in a different worst-case hour due
to project changes.

3.3.4.2 24-Hour Monitoring Sites

If there is some question as to the worst-case traffic noise hour, it may be necessary to
conduct 24-hour monitoring to determine the worst-case traffic noise hour(s). In this case,
24-hour monitoring should be done in conjunction with evaluating the existing daily traffic
patterns to determine the existing worst-case traffic noise hour. The worst-case traffic
noise hour may not necessarily correspond with the DHV since traffic scenarios may vary
as a result of the proposed transportation improvement project. Therefore, future design
year peak traffic noise hours will have to be confirmed using the existing 24-hour data,
daily traffic patterns and vehicle compositions. Major projects and projects with public

controversy related to traffic noise may necessitate 24-hour monitoring. In these cases, the
Noise Analysis Report will include projected 24-hour data, daily traffic patterns and
compositions.

The FHWA's Database for Air Quality and Noise Analysis (DANA) Tool and TNMAide may be
used to determine the worst-case traffic noise hour of the day as an alternative to
gathering 24-hour monitoring sites.” The DANA Tool processes historical traffic data to
provide inputs for the TNMAide, which can then be used to estimate the worst-case traffic
noise hour of the day as required by 23 CFR 772.

3.3.4.3 Public Comment
Public comment may also produce some helpful information on which days of the week or

hours of the day are the noisiest.

3.4 Noise Modeling and Prediction of Existing and Future Conditions

3.4.1 FHWA Model - TNM 2.5 (Or Latest FHWA-Approved Model)

Noise modeling of existing and future roadways is an effective tool for predicting noise
levels, noise impacts and the potential benefits of noise abatement. The noise-modeling
process includes several steps, which are outlined next. Generally, the modeling process

12 TNMAide User Guide - Traffic Noise Model - Noise - Environment - FHWA (dot.gov)
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includes noise model validation, modeling of worst-case traffic noise existing conditions,
and modeling of future design year conditions associated with a proposed transportation
improvement project.

FHWA periodically releases a new version of the TNM. Consult with the MDOT Lansing
office prior to starting the modeling process to confirm the approved FHWA TNM version to
utilize. TNM should only be used by individuals who have a thorough understanding of this
document and an in-depth understanding of how to use the TNM, as defined in Section
1.3.

3.4.2 Traffic Speed Determination

23 CFR 772.9(d) states, “In predicting noise levels and Speeds

assessing noise impacts, traffic characteristics that would yield Design year TNM traffic
the worst traffic noise impact for the design year shall be speeds may differ from
used.”"® The posted speed or operating speed may be used to | the existing operating or
predict traffic noise levels on Type | and Type Il projects. It is posted traffic speeds.

required to use the operating speed if it has been determined
to be consistently faster than the posted speed limit. For proposed roadways, it may be
difficult to determine the potential operating speed of the future roadway. In these
situations, it is recommended to use the design speed.

Under no circumstances should any speed below posted speed limits be used for noise
modeling purposes, even if congestion and slower speeds are anticipated in the peak travel
hour(s). In congested corridors, it may be more appropriate to model off-peak travel hours,
representing the balance of maximum vehicle volume traveling at maximum speeds (see
Section 3.3.4). According to FHWA guidance, the “loudest noise hour” usually occurs at a
time when truck volume and vehicle speeds are the greatest, typically when traffic is at or
near generally free-flowing conditions.

3.4.3 Validating Modeled Noise Levels with Field Measurements

3.4.3.1 Model Validation Purpose

Existing field measurement noise levels, as determined by monitored sites, need to be
compared with the TNM noise level predictions at modeled receptor sites with the traffic
conditions observed during the monitoring period to verify the accuracy of the computer

1323 CFR 772.9(d), eCFR :: 23 CFR Part 772 -- Procedures for Abatement of Highway Traffic Noise and
Construction Noise
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model. This comparison of measured and modeled noise levels must be documented in
the Noise Analysis Report. The report must contain the measured and modeled noise level
for each noise monitoring location in table format, with reported changes in noise level
between the monitored and modeled value. The reported noise levels can be shown as
rounded values; however, comparison of measured and modeled noise levels for the
purposes of model validation should take place before rounding using values to the tenth
of a decibel (e.g., 64.5 dB(A) measured - 64.0 dB(A) modeled = 0.5 dB(A) difference).

3.4.3.2 Limitations

TNM validation procedures are not applicable in situations where the existing acoustical
environment is not dominated by an existing traffic noise source. TNM is not capable of
accurately determining existing noise levels where traffic noise is not the dominant
contributing acoustical characteristic. Generally, TNM validation procedures are intended
for sites that are currently influenced by traffic noise and will be similarly affected by the
proposed transportation improvement project. In areas dominated by background (non-
roadway) noise sources, monitored noise levels should be used to determine existing
worst-case noise levels in place of modeled noise levels, thereby accurately representing
the existing noise environment. Professional judgment should be used when selecting sites
to be used for determining worst-case noise levels in such areas.

3.4.3.3 Validation Procedure

The noise modeling validation procedure is typically performed as follows:

Step 1: Obtain short-term (15-minute) traffic noise level field measurements along the
project corridor. Observe and record traffic volumes on all influencing roadways (classifying
the appropriate vehicular types based on FHWA vehicle types) and determine the average
vehicular speed (can be performed using radar equipment, driving through the project
area, distance/time calculations, etc.).

Step 2: Calculate the noise levels using the computer modeling software after having input
the traffic characteristics witnessed during noise monitoring (expanded to one hour), site
geometry and any other pertinent existing features.

Step 3: Compare the field-measured noise levels to the Rounding and Validation

modeled noise levels. If the difference between the two A difference of 3.1 dB(A) in

values is less than or equal to +3 dB(A), this is an indication measured and modeled
noise levels would not meet
the acceptable level of

accuracy.

that the model is within the accepted level of accuracy. If
measured noise levels differ from modeled noise levels by
greater than +3 dB(A) (before rounding), a careful
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examination of the observed data and predicted data should be undertaken to determine
the reason(s) for this margin of error. The noise analyst is required to reexamine the input
parameters and look for obvious differences such as meteorology, pavement conditions,
obstructions, reflections, non-traffic (background) noise sources, ground type, etc. In the
event a logical explanation for the difference cannot be made, the field measurement at
that location(s) may need to be repeated. Note that although MDOT reports rounded noise
levels, comparison of measured and modeled noise levels should be completed before
rounding.

Step 4: In certain cases, it may be practical to establish an “adjustment factor” to be applied
to modeling results if the measured noise levels differ from the modeled noise levels by
greater than +3 dB(A), and thorough examination of the observed and predicted data
indicates an adjustment factor is appropriate. Adjustment factors could also be applied if
the difference between measured and modeled noise levels is less than +3 dB(A).
Adjustment factors should be used sparingly and not applied globally (i.e., they should
generally be applied to nearby modeled receptors within the same CNE as the
measurement location) unless every measurement is off in the same direction by a similar
amount. If that occurs, the issue is most likely due to an environmental factor. If
adjustment factors are used, they must be discussed and documented. Contact the MDOT
Lansing office prior to establishing or implementing adjustment factors.

3.4.4 Existing Versus Design Year Build Conditions

Once the TNM is validated and deemed accurate, the noise analyst must develop worst-
case existing TNM data to predict worst-case existing noise levels within the noise study
area. This is accomplished by replacing the observed traffic data (during the monitoring
phase) with worst-case existing traffic data derived from traffic forecasts and applying
these data to the existing roadway geometry. Section 3.3.4 explains defining the worst-
case conditions for traffic noise.

This step is important because noise monitoring represents a snapshot in time and may
not necessarily represent the existing worst-case noise hour levels. Model receptor sites
should be placed throughout the noise study area as described in Section 3.3.3.2. The
modeled existing worst-case noise levels then serve as a basis for the MDOT “substantial
increase” noise abatement criteria.

For projects in new locations, noise monitoring may be needed to determine existing
worst-case noise hour levels that would serve as a basis for the MDOT “substantial
increase” noise abatement criteria. However, exclude monitoring in areas dominated by
extraneous, non-highway noises, such as air compressors, barking dogs, leaf blowers,
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construction equipment, etc. Refer to model validation limitations for more information
described in Section 3.4.3.2.

3.4.5 Design Year Build Conditions

The final step of the noise impact modeling process (before abatement modeling) is the
development of the future design year build conditions noise model. This assessment can
include single or multiple build alternatives, depending on the magnitude of the
environmental project (i.e., CE, EA, or EIS). Typically, CE assessments present one build
alternative, EA documents can present one or multiple build alternatives, and EIS
documents typically present multiple build alternatives. For information on the process for
PEL studies, see Section 2.4.

When multiple build alternatives are analyzed in an environmental document, noise levels,
noise impacts and potential noise abatement measures for each build alternative must be
documented to the same level of detail. Consult MDOT Lansing office Environmental staff

to confirm appropriate level of documentation for each alternative on a project-by-project
basis.

The design year noise levels for each alternative can then be compared to the NAC and to
existing noise levels to determine if noise impacts will occur for each project alternative.
The NAC are discussed in detail in Section 4.3.2. If noise impacts occur, noise abatement
must be considered.
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4. EVALUATING TRAFFIC NOISE IMPACTS AND ABATEMENT
4.1 Criteria for Detailed Traffic Noise Abatement Measures

Flexibility is an important element of good traffic noise abatement decision-making criteria
and procedures, but the criteria and procedures should be objective enough to be
quantifiable and must be applied consistently across projects.

As stated in Section 1.2, it is MDOT's policy to implement noise abatement measures when
they are determined to be feasible and reasonable. The following parameters should be

assessed to make the determination for feasibility and reasonableness. The decision to
recommend or not recommend a traffic noise abatement option(s) should be based on the
consideration of all parameters discussed in Section 4.2 and not just any one parameter.
This allows for the identification of the overall benefits, including the effect of such
abatement on social, economic and environmental factors.

4.2 Traffic Noise Abatement Measures

23 CFR 772.13(c)(1) states, “At a minimum, the highway agency shall consider noise
abatement in the form of a noise barrier.”" The following abatement alternatives, which
are listed in 23 CFR 772.15(c), are eligible for federal funding for noise abatement and can
be evaluated where applicable.

e Construction of noise barriers, including acquisition of property rights, either within
or outside the highway ROW. Landscaping is not a viable noise abatement measure.

e Traffic management measures including but not limited to traffic control devices
and signs for prohibition of certain vehicle types, time-use restrictions for certain
vehicle types, modified speed limits, and exclusive lane designations.

e Alteration of horizontal and vertical alignments.

e Acquisition of real property or interests therein (predominantly unimproved
property) to serve as a buffer zone to preempt development that would be
adversely impacted by traffic noise (see Figure 4-1). This property must remain
undeveloped. This measure may be included in Type | projects only.

¢ Noise insulation of Activity Category D land use facilities listed in Table 3-1. Post-

installation maintenance and operational costs for noise insulation are not eligible
for federal-aid funding.

1423 CFR 772.13(c)(1), eCFR :: 23 CFR Part 772 -- Procedures for Abatement of Highway Traffic Noise
and Construction Noise
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Figure 4-1. Acquisition of Real Property for Buffer Zone

Soundproofing, or noise insulation, of Activity Category D land use facilities listed in Table
3-1 or acquisition of buffer property should not be considered without prior coordination
with the MDOT Lansing office. The MDOT region Real Estate representative must be
contacted during any discussions on land acquisition. This coordination must occur prior to
any discussions with the public. Property acquisition for the purpose of creating a buffer
zone will be considered for undeveloped property only and not for purchasing of homes or
developed property. This issue will be dealt with on a site-by-site basis.

4.2.1 Land Use Conformity Considerations

Local community authorities are encouraged by MDOT to employ noise-compatible land
use development along highway corridors. For additional guidance and sample language
that may be used in local ordinances, see Appendix L.

4.3 Noise Abatement Determination

Noise abatement determination is a three-phased approach as follows:

e Arethere impacts?
o Are there any noise impacts that warrant traffic noise abatement
consideration?
e Can awall or other noise abatement measure be built and will it be effective?
o Isitfeasible to provide traffic noise abatement from an engineering
standpoint and effective from an acoustical standpoint?
e Does the community want the wall (or other noise abatement measure) and is it
economical to build?
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o lIsitreasonable to provide traffic noise abatement based on the
consideration of barrier size per benefited receptor, viewpoint of the

majority of the benefiting residents and property owners, and in providing

sufficient noise reduction?

Economical Noise Barriers

the other.

Federal guidance (23 CFR 772.13(2)(ii)) requires MDOT to consider an allowable cost of
abatement, or cost-effectiveness, when determining if a noise barrier should be built. Noise
barriers are costly to build and maintain. Because of this, noise barriers must be economical to
be recommended for construction, as illustrated in Figure
be the same cost based on total area (square footage), one benefits many more receptors than

. While both noise barriers would

Noise abatement design is driven by the results of the noise analysis (i.e., noise levels). All
analyzed noise barriers must first be assessed in the “feasible” phase. All feasible noise
barriers, regardless of the number of receptor units protected, must then progress to the
“reasonableness” phase. Following the completion of both phases, a determination can be
made related to the feasibility and reasonableness of noise abatement options.

While noise barriers are by far the most common forms of highway noise abatement, the
“non-barrier” abatement measures listed in Section 4.2 should also be evaluated in terms
of their feasibility and, if feasible, their reasonableness. TNM may need to be used in the
evaluation of non-barrier noise abatement such as berms, traffic management measures,
alteration of alignments, or acquisition of property. Costs associated with “non-barrier”
abatement measures should be identified if applicable and used to assess reasonableness,

Figure 4-2. Economical Noise Barriers

()
(R )
(R
Noise barrier would likely & & & & & &
be economical

Noise barrier would likely
NOT be economical 4 »

referencing the Alternate Barrier
Construction Cost Analysis values
where applicable (see Section 4.4.1.5
and Appendix F). Contact the MDOT
Lansing office for guidance.

The three-phased approach to
considering noise abatement and
determining the feasibility and
reasonableness of noise barriers is
discussed in the following sections.

48


https://www.michigan.gov/mdot/
https://www.michigan.gov/mdot/
https://www.michigan.gov/mdot/
https://www.michigan.gov/mdot/
https://www.michigan.gov/mdot
https://www.michigan.gov/mdot

4.3.1 ldentifying Noise Impacts

This first phase of the process is to identify the impacted receptors as modeled in TNM. 23
CFR 772.5 describes highway traffic noise impacts as “design year build condition noise
levels that approach or exceed the NAC listed in [Table 3-1] for the future build condition;
or design year build condition noise levels that create a substantial noise increase over

existing noise levels.” 23 CFR 772.11(f) states, “Highway agencies shall define substantial

noise increase between 5 dB(A) to 15 dB(A) over existing noise levels. The substantial noise
increase criterion is independent of the absolute noise level.””

MDOT identifies a noise impact as either:

e A 10dB(A) increase between the existing noise level and the predicted design year
noise level, referred to as a substantial noise increase impact.®

e Apredicted design year noise level that “approaches,” defined as within 1 dB(A), or
exceeds the levels of the NAC shown in Table 3-1, also referred to as an absolute
noise level impact."”

Receptor units that satisfy these criteria warrant .
Rounding

further consideration for traffic noise abatement.
Noise abatement will be considered only for the Mees PO FeLnes refse yels ior
identified impacted receptors. Noise abatement
is required to be analyzed for all impacted

receptors.

reporting and comparison to criteria. For
example, a TNM-predicted future noise
level of 65.5 dB(A) at a residence would
round to 66 dB(A) and be considered
impacted.

A noise abatement measure is not required to
extend to include receptors that are not identified as having a traffic noise impact.
However, a non-impacted receptor may receive a benefit from noise abatement built to
protect nearby impacted receptor(s) and must be included in the reasonableness
determination. In addition, it may be appropriate to extend noise abatement to include
non-impacted receptors when they are located in the same row of residences as the
impacted receptors. If noise impacts are predicted within the same neighborhood (also
referred to as neighborhood continuity), noise abatement shall be designed with logical

1523 CFR 772.5 and 23 CFR 772.11(f), eCFR :: 23 CFR Part 772 -- Procedures for Abatement of
Highway Traffic Noise and Construction Noise

16 23 CFR 772.11(f), eCFR :: 23 CFR Part 772 -- Procedures for Abatement of Highway Traffic Noise
and Construction Noise

1723 CFR 772.11(e), eCFR :: 23 CFR Part 772 -- Procedures for Abatement of Highway Traffic Noise
and Construction Noise
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termini using sound engineering practices (consider guidance in Section 3.1 regarding

extending noise abatement beyond the noise study area). Consult with MDOT Lansing
office to determine how far noise abatement should extend to include non-impacted

receptors in these situations.

4.3.2 NAC Standards for Land Use Categories

The following list summarizes the NAC and
land use Activity Categories found in Table

3-1. Activity Categories F and G are not Although Activity Category G land uses do

included because there are no criteria for not require noise analysis, undeveloped
lands without building permits will be

analyzed to identify a buffer zone to inform
local officials where noise compatible land

these types of land uses and no analysis of
noise impacts is required.

Activity Category A use zoning or development should be
considered to avoid future traffic noise
The FHWA impact criterion for Category A impacts for sensitive receptors.

Undeveloped Lands

receptors is 57 dB(A), as presented in Table
4-1. Therefore, based on the “approach” value being

defined by MDOT as within 1 dB(A), a traffic noise impact

for this activity category is identified if the predicted

noise levels are 56 dB(A) or higher (absolute noise level

impact), or if there is a 10 dB(A) or higher increase
between the existing noise level and the predicted
design year noise level (substantial noise increase
impact).

Table 4-1. Activity Category A NAC

MDOT
FHWA Al?solute MDQT Substantial
NAC Noise Level Noise Increase
(NAC) Impact
Impact
57 dB(A) Predicted noise 10 dB(A) or higher
(Exterior)  level of 56 increase between the
dB(A) or higher existing noise level and
(Exterior) the predicted design

year noise level

Extremely Noise-Sensitive
Properties

Activity Category A is reserved
for very rare sites throughout
the country, such as the Tomb
of the Unknown Soldier.

Activity Description

Lands on which serenity and quiet are
of extraordinary significance and serve
an important public need and where the
preservation of those qualities is
essential if the area is to continue to
serve its intended purpose.
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Activity Category B

The FHWA impact criterion for Category B receptors is 67 dB(A), as presented in Table 4-2.
Therefore, based on the “approach” value being defined by MDOT as within 1 dB(A), a
traffic noise impact for this activity category is identified if the predicted noise levels are 66
dB(A) or higher (absolute noise level impact), or if there is a 10 dB(A) or higher increase
between the existing noise level and the predicted design year noise level (substantial
noise increase impact).

Table 4-2. Activity Category B NAC

MDOT Absolute

FHWA Noise Level (NAC) MDOT Substantial Noise Increase Actqnt_y
NAC Impact Description
Impact
67 dB(A) Predicted noise level 10 dB(A) or higher increase between the Residential.
(Exterior) of 66 dB(A) or higher  existing noise level and the predicted
(Exterior) design year noise level
Activity Category C

Traffic noise abatement shall be considered for exterior areas of a variety of non-
residential land uses. The FHWA impact criterion for Category C receptors is 67 dB(A), as
presented in Table 4-3. Therefore, based on the “approach” value being defined by MDOT
as within 1 dB(A), a traffic noise impact for this activity category is identified if the predicted
noise levels are 66 dB(A) or higher (absolute noise level impact), or if there is a 10 dB(A) or
higher increase between the existing noise level and the predicted design year noise level
(substantial noise increase impact).

Table 4-3. Activity Category C NAC

MDOT
Absolute MDOT
Noise Substantial . . A
. Activity Description
Level Noise Increase
(NACQ) Impact
Impact
67 dB(A)  Predicted 10 dB(A) or higher Active sport areas, amphitheaters, auditoriums,
(Exterior) noise level increase between campgrounds, cemeteries, daycare centers,
of 66 dB(A)  the existing noise  hospitals, libraries, medical facilities, parks, picnic
or higher level and the areas, places of worship, playgrounds, public
(Exterior) predicted design  meeting rooms, public or nonprofit institutional
year noise level structures, radio studios, recording studios,
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recreation areas, Section 4(f) sites, schools,
television studios, trails, and trail crossings.

Quantification procedures for identifying number of DUEs for Activity Category C are found
in Appendix D. See Section 4.3.2.1 for further Category C land use considerations.

Activity Category D

As stated in 23 CFR 772.11(c)(2)(iv), "this activity category includes the interior impact
criterion for certain land use facilities listed in Activity Category C that may have interior
uses. A highway agency shall conduct an indoor analysis after a determination is made that
exterior abatement measures will not be feasible and reasonable. An indoor analysis shall
only be done after exhausting all outdoor abatement options. In situations where no
exterior activities are to be affected by the traffic noise, or where the exterior activities are
far from or physically shielded from the roadway in a manner that prevents an impact on
exterior activities, the highway agency shall use Activity Category D as the basis of
determining noise impacts.”'®

If exterior abatement measures for Activity Category C are found not to be feasible or
reasonable, and there is an Activity Category D impact, then consider sound insulation.

Consult the MDOT Lansing office prior to conducting detailed interior analysis.

The FHWA impact criterion for Category D receptors is 52 dB(A), as presented in Table 4-4.
Therefore, based on the “approach” value being defined by MDOT as within 1 dB(A), a
traffic noise impact for this activity category is identified if the predicted noise levels are 51
dB(A) or higher (absolute noise level impact), or if there is a 10 dB(A) or higher increase
between the existing noise level and the predicted design year noise level (substantial
noise increase impact).

Table 4-4. Activity Category D NAC

MDOT
FHWA Absolute MDOT Substantial
Noise Level Noise Increase Activity Description
NAC

(NAC) Impact

Impact
52 dB(A) Predicted 10 dB(A) or higher Interior use at auditoriums, daycare
(Interior)  noise level of increase between the centers, hospitals, libraries, medical

8 23 CFR 772.11(c)(2)(iv), eCFR :: 23 CFR Part 772 -- Procedures for Abatement of Highway Traffic
Noise and Construction Noise
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51 dB(A) or existing noise level and  facilities, places of worship, public

higher the predicted design meeting rooms, public or nonprofit

(Interior) year noise level institutional structures, radio studios,
recording studios, schools, and television
studios.

Since the noise modeling software does not adjust for interior noise levels, model results
must have an interior noise reduction factor applied for comparison to the NAC.

Table 6, Building Noise Reduction Factors, in FHWA's Highway Traffic Noise: Analysis and
Abatement Guidance (January 2011) provides values to help estimate interior noise levels,
reproduced in Table 4-5. The building noise reduction factor should be selected based on
building type and window condition. For example, if the noise model calculated 76 dB(A) at
a receiver placed at the building facade of a masonry building with single-glazed windows,
the reported noise level would be 51 dB(A), which would then be identified as an absolute
noise level, or NAC, impact for the interior location.

Table 4-5. Activity Category D Building Noise Reduction Factors

Building . - Noise Reduction Due to Exterior of the
Window Condition
Type Structure

All Open 10 dB

Light Frame Ordinary Sash 20dB
(Closed)

Light Frame Storm Windows 25dB

Masonry Single-Glazed 25dB

Masonry Double-Glazed 35dB

Source: Table 6, FHWA's Highway Traffic Noise: Analysis and Abatement Guidance (January 2011)

Activity Category E

The FHWA impact criterion for Category E receptors is 72 dB(A), as presented in Table 4-6.
Therefore, based on the “approach” value being defined by MDOT as within 1 dB(A), a
traffic noise impact for this activity category is identified if the predicted noise levels are 71
dB(A) or higher (absolute noise level impact), or if there is a 10 dB(A) or higher increase
between the existing noise level and the predicted design year noise level (substantial
noise increase impact).
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Table 4-6. Activity Category E NAC

MDOT
FHWA Absolute MDOT Substantial Noise
NAC Noise Level Increase Impact
(NAC) Impact
72 dB(A) Predicted noise 10 dB(A) or higher increase  Hotels, motels, offices,

Activity Description

(Exterior) level of 71 dB(A) between the existing noise  restaurants/bars, and other
or higher level and the predicted developed lands, properties or
(Exterior) design year noise level activities not included in A-D or F.

4.3.2.1 Category C Land Use Considerations

Within Activity Category C, in Table 3-1, there are several land use activities where it may
be challenging to quantify the number of receptor units for these land use activities. The
type and frequency of use of the special land use activity areas within the community will
be taken into consideration when determining noise abatement reasonableness. MDOT
uses a DUE method in most cases to determine the number and placement of receptors
within a special use activity area. Contact the MDOT Lansing office for consultation on the
placement of receptors for Category C land use activity areas. Appendix D provides further
explanation and examples for these areas.

4.3.2.1.1 Public Parks

A traffic noise impact on a public park, picnic area, recreation area, or playground may
result in a constructive use of a Section 4(f) property determination. Contact the MDOT
Lansing office for consultation or input on the definition of an active use area and potential
constructive use. See Section 8.1.6 for more information on Section 4(f) evaluations.

4.3.2.1.2 Category D Land Use

Category D includes interior noise for certain facilities that are listed in Category C and
have no observable exterior areas of frequent human use, or exterior use that is far from
or physically shielded from the project. Professional judgment and discussions with the
property owner should be used in determining the context and frequency of use. The
number of receptors will be determined by the context, frequency of use, facility size and
capacity limit or number of employees. See Appendix D for an example.

4.3.3 Feasibility Criteria for Noise Barriers

A feasible noise barrier is one that has no construction impediments, meets safety
requirements for the traveling public, and provides at least 5 dB(A) noise reduction at 50
percent or more of the impacted receptors. Therefore, the term “feasible” refers to a
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barrier being constructible and effective in reducing noise levels per MDOT criteria. To
determine feasibility for a traffic noise barrier, the following six acoustical and engineering
parameters need to be considered at a minimum.

e The noise barrier can achieve at least 5 dB(A) noise reduction at 50 percent or more
of impacted receptors.

e The noise barrier can be designed and physically built at the proposed location.

e The noise barrier does not cause a safety problem (Reference Chapters 2 and 3 in
the American Association of State Highway and Transportation Officials (AASHTO)
“Green Book”, A Policy on Geometric Design of Highways and Streets, 7th Edition,
2018)."°

e The placement of the noise barrier does not restrict access to vehicular or
pedestrian travel.

e The noise barrier does not significantly impact utilities and the utilities do not
impact the noise barrier.

e The noise barrier does not significantly impact drainage and the drainage does not
impact the noise barrier.

If there are conflicts that would prevent a noise barrier from being safely built, the MDOT
Lansing office must be consulted and a detailed explanation must be provided in the Noise
Analysis Report.

For safety and stability reasons, the maximum allowable height of a noise barrier in TNM
analysis shall be 25 feet (see Section 4.4.1.2). Generally, MDOT's preference is for noise
barriers to be analyzed and built along the ROW line, given some offset for maintenance
needs, prior to considering noise abatement along the shoulder of the highway. However,
if the roadway is on fill with adjacent noise-sensitive land use at a lower elevation, noise
abatement may need to be analyzed along the shoulder to be effective. Noise barriers
along the shoulder may be located in the clear zone, requiring safety features such as an
adjacent solid concrete barrier. Professional judgement should be used to determine
optimal location for noise abatement based on topography. Note, the MDOT region Real
Estate representative will need to be contacted prior to building a noise barrier along or
adjacent to a ROW line.

Although a noise reduction of 5 dB(A) at 50 percent or more of impacted receptors is
required for a noise barrier to be determined to be feasible, a proposed noise barrier

19 AASHTO Releases 7th Edition of its Highway and Street Design “Green Book” - AASHTO Journal
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should be optimized to provide greater insertion losses for receptors where possible and

effective. Refer to Section 4.4.1 on barrier optimization for further information and
requirements for designing an optimized noise barrier.

Every effort should be made for acoustically feasible and effective noise barriers to be built.
It is important to engage the appropriate experts in finding an alternative design and
location for building the noise barrier in case the original design is not constructible at the
proposed location. Any alternative designs must still be eligible for federal funding and
follow MDOT noise barrier design guidelines as outlined in this handbook. During the EPE
or PE phases, constructability issues should be well documented in the noise analysis.

4.3.4 Reasonableness Criteria for Noise Barriers

A determination of noise barrier reasonableness will include the consideration of the
parameters from the following subsections. The FHWA lists three required reasonableness
factors: cost-effectiveness, viewpoints of the benefiting receptors, and achievement of

noise reduction design goals.?® FHWA lists optional reasonableness factors in 23 CFR
772.13(d)(2)(v) that can be added to but not overrule the required reasonableness factors.
When making a determination of noise barrier reasonableness, the parameters used
during the EPE phase (NEPA process) are considered preliminary with the definitive
reasonableness consideration to be made during the PE phase (Final Design). When
performing a reasonableness analysis for the NEPA environmental clearance document,
some parameters are not fully quantifiable at this stage of the analysis (e.g., specific
construction costs). In the following descriptions of reasonableness parameters, a clear
indication will be made when they specifically relate to final design.

4.3.4.1 Allowable Square Footage Per Benefited Unit

Federal guidance (23 CFR 772.13(2)(ii)) requires each highway agency to determine an
allowable cost of abatement by determining a baseline cost reasonableness value, which
can include actual construction costs, cost per square foot of abatement, and a cost or
maximum square footage of abatement per benefited receptor. MDOT uses a maximum
square footage of abatement per benefited receptor unit for a baseline cost
reasonableness value.

As a base standard for EPE phase noise analysis, MDOT considers a noise barrier effective if
it provides noticeable noise reduction to receptor sites while not exceeding the maximum

20 23 CFR 772.13(d)(2)(i), (ii) and (iii). eCFR :: 23 CFR Part 772 -- Procedures for Abatement of Highway
Traffic Noise and Construction Noise
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allowable square footage per benefited receptor unit. 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).?" The effectiveness of noise abatement is determined by dividing
the total square footage of the noise barrier area by the number of benefiting receptor
units.

The 1,300 SFPBU criterion used to screen for reasonable noise barriers represents a
standard barrier cost analysis that is independent of the actual estimated dollar cost
necessary to build a noise barrier. Although the term “cost” is used, this criterion should be
thought of as an “allowance” that ensures abatement is effective and economical. As a
result, this criterion does not include the costs of any additional acquired ROW, utility
relocation, crash barrier, or drainage features directly associated with building a noise
barrier. To account for atypical construction cost considerations for potential noise barriers
on non-freeway facilities, see Section 4.4.1.5 for guidance in conducting an Alternate
Barrier Construction Cost Analysis based on site-specific conditions.

4.3.4.1.1 Allowable Square Footage of Earthen Berm

The feasibility of the use of an earthen berm will be determined based on adequate depth
of ROW, topography along the roadway, and the achievement of a 5 dB(A) noise reduction
for 50 percent of the impacted receptors. 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.

4.3.4.1.2 Benefiting Receptor Unit Eligibility

A receptor that receives a 5 dB(A) or greater insertion loss as a result of the proposed noise
barrier will be considered a benefited receptor unit whether the receptor is impacted or
not. Benefits to non-impacted receptors should be considered ancillary, and a proposed
noise barrier will not be specifically designed to reduce noise levels at non-impacted
receptors regardless of the resulting insertion losses. However, non-impacted receptors
are counted in the reasonableness calculations.

4.3.4.1.3 Analyzing Apartment, Condominium, and Single/Multi-Family Units

Professional judgment and stakeholder consultation should be used in determining the
presence and location of outdoor activity areas for apartments, condominiums and single-
family dwellings. Since apartment and condominium buildings often share common

21 The 1,300 SFPBU criterion will be reevaluated by MDOT every five years.
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outdoor use activities, it may be difficult to determine the number of units for impacts and
benefits in these cases. Professional judgment should be used and the MDOT Lansing
office consulted when such difficulties arise in the project area. The type and size of the
facility and its location in relationship to the residential units are factors to consider in
determining the number of benefiting units. When no individual outdoor use exists for a
multi-family building (i.e., balconies), it may be appropriate to assign the number of units in
the building to the common outdoor use space. In cases where both individual outdoor use
areas and a common outdoor use area exists, common outdoor use areas, such as a pool,
should have DUEs determined based on capacity and usage. See Appendix D for more
discussion and examples.

All single-family dwellings will be considered as one receptor unit regardless of the house
or lot size.

4.3.4.1.4 Abatement for Non-First/Ground Floors

Traffic noise barriers are often unsuccessful in providing traffic noise reductions for any
floor other than the first/ground floor of receptor units for structures at roadway level. This
is due to the inability to build a noise barrier to the height necessary to provide effective
noise mitigation while still being reasonably economical for those non-first/ground floors
(i.e., not feasible or reasonable). Abatement for second or higher floors will be considered
on a case-by-case basis, generally in situations when the residential building is below the
roadway grade and the second or higher floors are level with the roadway. Consult the
MDOT Lansing office when including second or higher floor receptors for multi-family
buildings. Note that MDOT has a maximum allowable barrier height of 25 feet (see Section
4.4.1.2), which may limit the ability to provide effective abatement for outdoor use spaces
on upper floors.

4.3.4.2 Noise Reduction Design Goal

The noise abatement measure must provide a design year traffic noise reduction of at least
a 7 dB(A) reduction for 25 percent or more of the benefited receptor sites.

4.3.4.3 Viewpoints of Benefiting Residents and Property Owners

The noise abatement measure must be acceptable to the majority of the residents and
property owners who benefit from the noise abatement. Only those benefiting residents
and property owners are solicited and polled for the approval of the abatement. See
Section 7 for a detailed description of the public involvement process.
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4.3.5 Noise Barrier Construction Tracking for FHWA Inventory

In accordance with 23 CFR 772.13(f), the FHWA asks all state departments of transportation
to assist them in updating the Highway Traffic Noise Barrier Listing.? MDOT's Bureau of
Bridges and Structures’ Ancillary Structures Unit will track noise barriers and noise
mitigating earthen berms as listed in the regulations. While some of the information
required for this tracking can be obtained from the noise analysis, other elements require
information to be tracked after the noise analysis process, such as actual construction
dates and costs. In addition to the required barrier details provided in Noise Analysis
Reports and Final Design Noise Analysis Report (see Section 8), project managers should
ensure actual construction information on noise barriers is provided to the MDOT Lansing
office via project documents. This information may include the official state reference
name of the noise barrier, actual construction cost, year of construction, primary
construction material, and other as-built features. Design-build contractors should also
provide this information, as discussed in Section 5.

4.4 Traffic Noise Barrier Design Goals and Commitments

Traffic noise abatement determinations are made at two times during a project’s
development: at the conclusion of the NEPA process and during final design. In the EPE
phase, approximate barrier locations and heights need to be determined and preliminary
feasible and reasonable assessments need to be made. Identification of mitigation
during the NEPA process does not necessarily guarantee abatement will be built. This
mitigation is subject to additional analysis during the PE/final design phase once more
detailed information is available, and this information needs to be clearly documented in
the NEPA document (see Section 8.2 on Final Design Traffic Noise Reporting).

4.4.1 Traffic Noise Barrier Optimization

When optimizing a proposed noise barrier, the three FHWA-required reasonableness
factors should be evaluated, when practical, in terms of establishing noise reductions for
benefited receptors (both impacted and non-impacted) within their area of frequent
outdoor activity. It is important to optimize the noise barrier design to achieve the most
effective noise barrier in terms of both noise reduction (insertion loss) and size. The
relationship between noise barrier size and noise barrier performance is non-linear. This
means that noise benefits typically increase with increased barrier height and/or length;
however, at some point, further increases in barrier height and/or length result in smaller

22 23 CFR 772.13(f), eCFR :: 23 CFR Part 772 -- Procedures for Abatement of Highway Traffic Noise
and Construction Noise
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and smaller increases in benefit until a point of diminishing returns is reached. Figure 4-3
illustrates how this point of diminishing returns can be reached, with the first example
showing an under-designed noise barrier, the second example showing an optimized noise
barrier, and the third example showing a noise barrier larger than the optimized design
where the additional benefit gained is minimal or nonexistent. A point can be identified
where a potential noise barrier provides the best balance between size and performance.
Final design traffic noise barriers should seek to maximize benefits while minimizing size,
given the need to achieve predetermined design goals and maintain noise barrier feasibility
and reasonableness (see criteria in Section 5.1).

Figure 4-3. Diminishing Returns and Noise Barrier Design

Figure 4-4 illustrates where noise barriers are typically most effective in mitigating traffic
noise. Sound intensity is inversely related to distance. The further a receptor is from the
noise source, the less intense it sounds. Noise barriers do not eliminate roadway noise;
rather they block the direct path of the sound and reduce the intensity. Effectiveness
depends on the distance between the impacted receptor and the barrier, as well as the
distance between the source of noise and the barrier. Benefit decreases as a listener
moves farther away from the barrier and is negligible at distances greater than 500 feet
depending on additional study area elements. This is due to diffraction of noise over the
top of the barrier, in conjunction with the fact that noise levels are already lower with
increased distance. Noise barriers are most effective at reducing noise in the shadow zone
identified in Figure 4-4. Note that noise barriers are also most effective when placed as
close as possible to either the source (roadway traffic) or the receptor. Noise barriers
placed in the middle of the noise path between source and receptor allow for more
diffracted noise over the top of the barrier, making them less effective.
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Figure 4-4. Noise Barrier Effectiveness

4.4.1.1 Line of Sight Consideration

As part of the barrier optimization process, it is desirable that noise mitigation block the
line of sight between roadway vehicles and impacted receptors, since blocking the line of
sight between the source and receptor will typically provide a 5 dB(A) noise reduction and
mitigate the visual impacts of a highway project. A feasible and reasonable barrier that
breaks the line of sight shall be designed where possible. However, a feasible and
reasonable noise barrier shall not be disqualified for not breaking the line of sight. A line of
sight analysis via the module available in TNM must be completed for feasible and
reasonable noise barriers.

4.4.1.2 Maximum Ground-Mounted Noise Barrier Height

For safety and stability reasons, the maximum allowable height of a noise barrier in TNM
analysis shall be 25 feet. A noise barrier that would need to be modeled taller than 25 feet
in order to meet MDOT's feasibility and reasonableness criteria should not be analyzed or
built. This height restriction is based on engineering guidance related to wind loads and
other considerations, such as visual impacts. Note that based on available supplies for
construction, as-built noise barrier heights might need to exceed 25 feet in order to meet
the “minimum acoustical line” established by the noise analysis and comply with other
MDOT design specifications. The MDOT Ancillary Structures Design Manual should be
referenced by structural designers for further details on barrier design specifications when
generating final barrier plans.

4.4.1.3 Maximum Bridge-Mounted Noise Barrier Height

When optimizing noise barriers on bridge structures, they must be in compliance with
bridge design and bridge construction standards and shall be dealt with on a project-by-
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project basis. Coordinate with the MDOT Bridge Design and Bridge Load Rating units when
establishing noise barrier heights on bridge structures. This coordination should occur as
early as possible in the project development process and, at the latest, prior to submitting
the Final Design Noise Analysis Report to the MDOT Lansing office for review. Non-concrete
material may be used in building noise barriers on bridge structures (i.e., lighter weight
materials other than concrete).

4.4.1.4 Existing and In-Kind Replacement Noise Barriers

According to Title 23 of the USC, Section 116 Maintenance: “It shall be the duty of the state
transportation department to maintain, or cause to be maintained, any project constructed
under the provisions of this chapter or constructed under the provisions of prior Acts."?
Therefore, MDOT is required to maintain existing noise barriers built with previous projects
and would require sufficient ROW to be maintained in order to replace existing noise
barriers that might be physically impacted by a new proposed project. Close coordination
with MDOT should occur when existing barriers are present or planned in the project

corridor.

When an existing noise barrier is not physically impacted by the project, noise impacts
behind it should be evaluated. If no noise impacts are found, the existing barrier shall
remain in place without any modification. However, if impacts behind the barrier are
identified, the noise barrier with existing dimensions should be evaluated against the
feasibility and reasonableness criteria. Design year noise levels should be evaluated with
and without the existing noise barrier in place. If the noise barrier is found to be feasible
and reasonable, then the existing barrier shall remain in place without any modification
and no further analysis is required. However, if the existing noise barrier is found not
feasible and/or not reasonable, a new barrier or modifications to the existing barrier shall
be evaluated in its place. If the new or modified noise barrier being evaluated is
determined to be not feasible and/or not reasonable, the existing noise barrier shall be left
in place without modification. If the new noise barrier being evaluated is found to be
feasible and reasonable, it shall be recommended as a replacement of the existing noise
barrier. Any modifications to, or replacement of, an existing noise barrier not physically
impacted by the project may be subject to the Alternate Barrier Construction Cost Analysis
(see Section 4.4.1.5). If it is determined that either retrofitting or replacing an existing
barrier is not cost-effective, the existing barrier should remain in place. Viewpoints of the

23 https://www.fhwa.dot.gov/map21/docs/title23usc.pdf

62


https://www.fhwa.dot.gov/map21/docs/title23usc.pdf

benefited residents and property owners should be surveyed for a retrofit or replacement
in accordance with Section 7.4.

When an existing noise barrier is physically impacted and/or relocated by the project, the
barrier should be replaced “in-kind,” meaning any modification required to maintain the
same linear length and height or top of barrier elevation (whichever is greater) in the new
location should not be subject to the reasonableness determination.?* The proposed
barrier top of wall elevation should meet or exceed the top of wall elevation of the existing
barrier being replaced. If additional modification is necessary to protect additional
impacted receptors or maintain barrier effectiveness as a result of the project, these
modifications would be subject to the reasonableness determination. In this scenario, only
the additional modification would be subject to the reasonableness determination. For
example, if an existing 5,000-square-foot wall is to be replaced, and the analyzed
replacement is 6,000 square feet, then only the additional 1,000 square feet is subject to
the reasonableness determination. If it is determined that additional modification is not
reasonable, the replacement noise barrier (same linear length and top of barrier elevation
as existing) should remain as part of the project and would not be subject to surveying of
benefited residents and property owners. If the replacement noise barrier with
modification is determined to be feasible and reasonable, it shall be recommended as a
replacement in-kind of the existing noise barrier. Viewpoints of the benefited residents and
property owners should be surveyed for a modification in accordance with Section 7.4.

Note that if any noise barriers are being replaced or modified as part of a project, a table
showing the existing height and length of the noise barrier compared to the new proposed
height and length of the new or modified noise barrier must be included in the Noise
Analysis Report. A graphic of the new wall may be required for public involvement
purposes, depending on the magnitude of the changes.

4.4.1.5 Alternate Barrier Construction Cost Analysis

For potential noise barriers on non-freeway facilities only, if the construction costs
associated with a proposed barrier have the potential to be unreasonably high based on
engineering knowledge of site-specific conditions, an Alternate Barrier Construction Cost
Analysis should be performed. This analysis is meant for situations where higher
construction costs are anticipated due to unusual needs in the specific environment in

24 Note that replace-in-kind barriers would also not be subject to the acoustic feasibility requirement
of at least 5 dB(A) noise reduction at 50 percent or more of impacted receptors.
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which a given barrier is being built, not standard costs that are associated with
construction of most noise barriers.

An Alternate Barrier Construction Cost Analysis should only be completed following
approval by MDOT Lansing office Environmental staff. This analysis may include the
internal costs that MDOT is responsible for related to utility adjustments due to conflict
with the barrier construction, additional ROW purchase, and additional design
considerations to accommodate topographic or drainage features directly associated with
noise barrier construction when those costs become atypical. A barrier will no longer be
considered cost reasonable if the alternate barrier cost per benefited unit is greater than
1.5 times the MDOT-developed and FHWA-approved wall-only cost per benefited unit (i.e.,
the standard barrier cost). An Alternate Barrier Construction Cost Analysis must use the
Alternate Barrier Construction Cost Analysis Worksheet, available in Appendix F. Any
Alternate Barrier Construction Cost Analysis should be completed at least two weeks prior
to the publication or public release of the draft Noise Analysis Report and documented
with the Noise Analysis Report.

An Alternate Barrier Construction Cost Analysis may also need to be completed for existing
noise barriers that are not physically impacted by the project and need to be modified or
replaced. This analysis would not apply to existing noise barriers that are being removed as
part of the project, which would need to be replaced in-kind as described in Section
4.4.1.4. Situations where an existing noise barrier would be analyzed using the Alternate
Barrier Construction Cost Analysis should be determined and approved by MDOT Lansing
office Environmental staff and are further described in Appendix F.

4.4.1.6 Overlapping Barriers

Gaps in the noise barrier can significantly degrade the barrier performance. Gaps can be in
the form of breaks for structures, drainage ditches, emergency accesses, frontage roads,
driveways, and ramps. However, degradation in the barrier performance due to gaps can
be mitigated by overlapping the barrier segments. Generally, 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. An analysis performed by a noise specialist is
necessary to determine the optimal overlap length.

4.4.1.7 Barrier Aesthetic Requirements Highway Facing Side of a Noise Barrier

MDOT requires the use of precast concrete noise barriers, except where there are weight
restrictions, such as for noise barriers mounted on bridges and/or retaining walls where a
lighter material may be mandated as part of design requirements. Applying aesthetic
treatment options to concrete barriers may increase the cost (see example of aesthetic
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treatment in Figure 4-5). Coordinate with the MDOT Roadside Development Unit for
assistance with aesthetic considerations for noise barriers.

Figure 4-5. Barrier Aesthetics Example

Both sides of the noise barrier should be designed to be consistent with the surrounding
corridor and project goals as determined by the project team and in coordination with the
responsible government entities. Both sides of the noise barrier may consist of ashlar,
brick, rock textured, or plain stone finishes. However, an aesthetic theme for the highway
side of the noise barrier can be utilized as decided by MDOT. When determining the
aesthetics, input from the local government shall also be considered and MDOT will take
other existing local and highway aesthetics into consideration. When a pre-existing corridor
aesthetic design guide is in place, noise barriers will generally follow that guide, which
already includes public involvement for input on aesthetics. However, when no existing
aesthetic design guide is in place, the community will be engaged for additional input on
the aesthetics of the noise barrier. See Section 7.4.2 for further public involvement details
related to voting on barrier aesthetics.

4.4.2 Traffic Noise Abatement Commitments

Traffic noise abatement commitments are made at two times during a project's
development: in the EPE phase through environmental clearance and in the PE phase, or
final design. Consult Section 8 on documentation and Appendix B, the Noise Analysis and
Reporting Checklist, to ensure all necessary steps and documentation have taken place
during the appropriate phase.

4.4.2.1 EPE Phase/Environmental Clearance

Before adoption of the final environmental clearance document, MDOT shall identify traffic
noise abatement measures for each impacted location deemed feasible and reasonable. At
this stage, it is unlikely that exact barrier locations, abatement types, ROW requirements,
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and other design details can be determined. However, approximate barrier location and
height information should be known at this time. For the areas where abatement
considerations are being recommended, the final environmental clearance document must
contain the Statement of Likelihood. The data and information regarding the noise
analysis, abatement and public involvement will be recorded electronically to be made

available to the pertinent personnel during the PE phase.
Statement of Likelihood:

All environmental clearance documents must have the following table and this general
statement relating to proposed noise mitigation:

Proposed | CNE | Preliminary | Location Start/End Length | Height | Area Planned
Barrier General (Latitude/Longitude) | (Feet) (Feet) | (Square | Material
Location Feet) (Construction
Material,
Surface
Texture,
Foundation
Example A Side of Start 42°XX.XXX" N, 4,000 20 80,000 Concrete with
1 roadway; 84°XXXXX" W drilled shaft
from XX to End 42°XX.XXX" N, footings
XX B4 XX XXX" W

“Based on the traffic noise analysis described in this document, the Michigan Department of
Transportation intends to install highway traffic noise abatement in the form of a noise
barrier(s) (or berm) as shown in Table ___. The initial review of potential traffic noise abatement
measures is based on preliminary design for cost-effectiveness and noise reduction as illustrated
in Table ___. If conditions change during final design or new information is discovered, the
noise wall(s) shown to meet the required criteria may not ultimately be constructed. A
final decision will be made at the end of the project’s final design phase and during the context
sensitive solutions process.”

4.4.2.2 PE Phase/Final Design

During the PE phase, the exact location, abatement types, aesthetic treatments, ROW
requirements, and other design details should be determined and be a part of the final
recommendation for traffic noise abatement. The viewpoints of property owners and
residents will be solicited during this phase to determine their desire to have the
abatement and aesthetics, when applicable. A detailed discussion for each recommended
noise barrier should be presented in the Final Design Noise Analysis Report or Addendum.
The data and information regarding the final design noise analysis, abatement, public
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involvement, aesthetics and maintenance agreements will be recorded electronically, and
copies given to the TSC, region office, and MDOT Lansing office.

If an EPE noise barrier no longer meets criteria in the PE/final design phase, receptors
behind the noise barrier should be included in PE/final design phase public outreach or
meeting(s) related to noise to inform as to why the barrier is no longer feasible or
reasonable to build. Under no circumstances should the public be notified that a noise
barrier or other abatement measure will not be built until approval from the MDOT Lansing
office and FHWA has been obtained and the region office and TSC have been notified.

Note that as stated in Section 6.2 on construction noise, the residents adjacent to
proposed noise barriers will be notified two weeks prior to any barrier construction activity.
It is the responsibility of the project construction engineer, in collaboration with MDOT Real
Estate, to notify adjacent residents and/or property owners of proposed barrier
construction.
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5. FINAL DESIGN AND DESIGN-BUILD CONSIDERATIONS

A noise impact analysis is typically based on a preliminary design. Often, the project design
changes between the start of the NEPA phase and the final design. Other project-related
items could also change, such as data inputs like traffic projections. Changes in the design
or other factors that could affect noise impacts from the preliminary design, or the
effectiveness of noise abatement, must be evaluated. If the project is changed in a way that
would affect the acoustical performance of a barrier, the barrier design should be modified

to achieve the noise reduction goals and performance of the original design. If noise
impacts or noise abatement measures change after approval of the final environmental
documentation, FHWA must be consulted through coordination with MDOT to determine
whether a written reevaluation is required. The final step in the noise abatement process is
to prepare the final noise abatement design and specifications in accordance with the
requirements of 23 CFR 772.13 and NEPA.

Note that as discussed in Section 4.3.5, data on planned noise abatement should be
forwarded to the MDOT Lansing office and FHWA once the final design is complete, via
both the Final Design Noise Analysis Report and other project documents. Barrier data
shall be included in the 100 percent plans, specifications, and estimates.
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5.1 Final Design Considerations and Measures

Most Type | projects should proceed into a final
Final Design Noise

design noise study to ensure that design changes .
Documentation

do not alter impacts. The need for a project to
In some cases, a Final Design Noise

Analysis Addendum may be

sufficient documentation, which
would include final design noise
analysis for barriers proposed in

move into a final design noise study is dependent
upon the extent of noise impacts, likelihood for
providing abatement, and potential for design
changes that may affect the noise impacts or

effectiveness of noise abatement from the NEPA the EPE or PE phases. A project
study. In addition, land use changes (e.g., including design changes outside of
conversion from residential to commercial) may the areas where noise barriers are
preclude a barrier’s construction or potentially proposed may require additional
create the need for a barrier that was not noise analysis that could be

evaluated in the NEPA phase (e.g., new residential | documented in the addendum or
may require a complete Final

Design Noise Analysis Report that
covers the full project extent.
Consult with the MDOT Lansing

office as needed to determine the
land use modifications, and impact level of documentation required.

severity/abatement potential as outlined in the

development that meets the Date of Public
Knowledge test). The level of effort required for
the final design noise study should be
commensurate with potential for design change,

environmental clearance documents. The majority of final design noise assessments will
involve a detailed reanalysis of the project using refined engineering based on data
provided from the EPE and/or PE phase noise analysis, public involvement through the
Context Sensitive Solutions (CSS) process, and concurrence from FHWA. A final design

noise analysis may be documented in a Final Design Noise Analysis Report, which involves
a detailed reanalysis of the entire project area, or a Final Design Noise Analysis Addendum,
which involves only a detailed reanalysis of proposed barrier areas or other specific areas
of concern and may be deemed an appropriate level of effort based on project specifics.

Traffic noise abatement shall be reanalyzed in light of more exact designs and project
alignment refinements during the PE phase. Abatement shall then be evaluated based on
reanalysis in TNM with the latest design information and community input, when
applicable.

A traffic noise analysis conducted during the PE phase shall primarily be concerned with
abatement of noise impacts identified during the EPE phase in the environmental
documentation. The goals of a final design noise analysis are to:
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Include new traffic noise impacts created by any design changes.
Determine if the proposed traffic noise abatement measures from the EPE phase
noise analysis remain feasible and reasonable.

Determine if the benefiting receptors want the noise abatement.

Ensure noise barrier abatement blocks the line of sight to traffic as much as possible
while remaining feasible and reasonable.

Ensure noise barrier abatement location, whether along the roadway shoulder or
ROW line, remains the most effective location (note MDOT preference is to locate
noise barriers near the ROW line where possible).

o This may include determining if an earthen berm or earthen berm/noise wall
combination is reasonable and feasible.

Ensure noise barrier dimensions are optimized to provide the most benefit possible
while remaining feasible and reasonable.

o The same receptors that were benefited with the preliminary noise
abatement design shall be maintained, with either the same level of decibel
reduction or the same or better "with barrier" noise level, while keeping
noise abatement feasible and reasonable. Deviations from this requirement
must be submitted and discussed with the MDOT Lansing office.

0 At aminimum, the same benefited receptors should meet design goal

decibel reductions. Deviations from this requirement must be submitted and
discussed with the MDOT Lansing office.
Determine the desires of the stakeholders (local officials and affected property
units) through the CSS process to incorporate appropriate aesthetic treatments (this
does not include the desirability for or against the abatement measure).

Determine if changes to service drive alignments, property acquisitions or
residential removals have created new traffic noise impacts or provided noise
abatement location opportunities.

Finalize any maintenance agreements that were made with the local authorities.

The traffic noise analysis data file (see Section 8.1.4) from the EPE phase shall be reviewed
as the first step in the refinement process for final design noise abatement analysis. Close
attention should be paid to the public coordination and comments conducted during the

EPE phase (particularly in areas where abatement is proposed). When final alignment

boundaries are set, the final design study should commence according to the procedures
set forth in this handbook. The draft version of the Final Design Noise Analysis Report
should be compiled and submitted to the region office or TSC (whichever is appropriate)
and the MDOT Lansing office for concurrence prior to conducting public meetings where
barrier options and recommendations are presented.
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An initial public meeting should occur after concurrence between FHWA and/or MDOT with
the draft version of the Final Design Noise Analysis Report. If the benefiting residents and
property owners vote to accept the traffic noise abatement being recommended, then the
process proceeds to the CSS process and preliminary design stage where the aesthetics
and structural details of traffic noise abatement will be refined. After the community

accepts the final noise abatement design, including aesthetics, whether via a public
meeting, mailer or other form of community outreach, noise abatement proceeds to the
final design stage and construction phases.

If, as a result of refined engineering, the project limits become extended, the MDOT
Lansing office shall be notified and the noise-sensitive receptors within the extended areas
will need to be assessed for traffic noise impacts. The justification for extending the project
limits must be discussed in the Final Design Noise Analysis Report. The project limits are
not to be extended solely for providing additional noise abatement to noise-sensitive
receptors.

Prior to the project letting, the benefiting residents and property owners have the option of
refusing noise abatement. If a majority of the benefiting residents and property owners
come forward requesting a re-vote through a community petition, ballots will be resent to
benefiting residents and property owners to confirm the majority vote, at which time the
decision is documented in the Final Design Noise Analysis Report and the process ends
(see Section 7.4.1.5 on re-voting). A re-vote by community petition will only be permitted
once per noise barrier.

5.2 Date of Public Knowledge

Developed and undeveloped lands are required to have been permitted by the Date of
Public Knowledge to be eligible for abatement consideration during the PE/final design
phase. The Date of Public Knowledge shall be the date that a project’'s environmental
analysis and documentation is approved (i.e., the date of approval of a CE, date of the
issuance of the FONSI for an EA, or the date of the Record of Decision for an EIS). The
evaluation, design and/or construction of any noise abatement after this date is no longer
the responsibility of MDOT.

The Date of Public Knowledge and a thorough discussion of undeveloped lands (those
permitted or not) must be documented within the text of the Final Design Noise Analysis
Report. Refer to Section 8.2 for documentation details.

If substantial changes are made to a selected alignment (e.g., horizontal/vertical as defined
in 23 CFR 772.5 under Type | Projects), MDOT is responsible for assessing impacts where
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the substantial change occurs and an environmental reevaluation may be necessary. If
FHWA concludes that a NEPA document or decision needs to be revisited and reevaluated
in accordance with 23 CFR 771.129 or 771.130, the Date of Public Knowledge may change
and the need for additional noise analysis should be evaluated. The Date of Public
Knowledge will coincide with FHWA's new NEPA documentation approval date. Developed
and/or undeveloped lands considered permitted before that date should be included in the
updated noise evaluation.

5.3 Context Sensitive Solutions (CSS)

The MDOT Roadside Development Unit will lead the CSS process in coordination with the
region project manager, the public involvement and hearings officer, and the Office of
Communications during the PE phase and will coordinate stakeholder meetings in regard
to CSS. The CSS process will require a voting survey of all the stakeholders in regard to its
determinations. Stakeholders in the context sensitive design of noise abatement include
local officials, local, state and federal agencies, public and private organizations, and
affected property units. The stakeholders should involve representatives from each of
these groups. Coordinate with MDOT Roadside Development Unit in identifying specific
groups or organizations and refer to Section 7.4.2 for assistance on the public involvement
process.

5.4 Applications for Absorptive Noise Barriers

Depending on the specifics of the project, an absorptive-faced noise barrier may be
analyzed for parallel barrier configurations (barriers located across from one another on
either side of the freeway) where the ratio of the distance between the barriers to average
barrier-height is less than 10-to-1 (e.g., a configuration such that a 100-foot cross section is
flanked on both sides by noise barriers at least 10 feet high), or for locations where there
are parallel communities and only one side has a barrier existing or proposed.
Coordination with the MDOT Lansing office is required for these situations.

The final determination for the use of an absorptive treatment will be made in consultation
with the MDOT Lansing office and FHWA personnel based upon review of the noise data.
Under no circumstances should the use of absorptive treatment be presented to the public
until approval from the MDOT Lansing office and FHWA has been obtained.

To address reflective noise off parallel reflective noise barrier surfaces, use one of the
following methods:

e Use acoustically absorptive panels with a noise reduction coefficient of at least 0.7
on the roadway side.
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e Modify the design to increase the distance ratio between the barriers to 15-to-1
ratio at the least.

5.5 Noise Barrier Effectiveness Validation

Community questions on noise barrier effectiveness after construction may include
requests to validate the noise reduction (or insertion loss) being provided by a noise
barrier. Insertion loss is the difference in noise level at a receptor location with and without
the noise barrier, assuming the source noise levels (e.g., traffic noise) are the same. The
insertion loss predicted for noise-sensitive receptors via analysis with FHWA's TNM is
predicted in accordance with federal and state regulations and best practices. Federal
regulations do not require MDOT to measure the effectiveness of built noise barriers. This
type of research is not eligible for funding under the current FHWA noise abatement
program. The MDOT traffic noise process does not include a post-construction phase that
would restudy information from a previously completed traffic noise study outside of a
new Type | project. If another Type | project occurs in the future with a built noise barrier
located in the noise study area, the noise barrier will be studied to ensure it is meeting the
feasibility and reasonableness criteria outlined in this handbook, per FHWA guidelines for
consideration of existing noise barriers in a Type | noise analysis.*

5.6 Design-Build (DB) Projects

FHWA defines design-build (DB) contracting as “a method of project delivery in which the
design and construction phases of a project are combined into one contract, usually

awarded on either a low-bid or best-value basis. This can provide significant time savings
compared with the more traditional design-bid-build (DBB) approach in which the design

and construction services must be undertaken in sequence.”®

For MDOT projects that utilize the DB project delivery method, noise abatement measures
shall be analyzed, developed, and built in accordance with this handbook and in
conformance with the provisions of 23 CFR 636.109.%

The 23 CFR 772 Final Rule Supplementary Information encourages states to “consider
developing performance-based specifications within their noise policies that apply to
design-build project[s] to accommodate the project flexibility inherent in the design-build

25 FHWA, Consideration of Existing Noise Barrier in a Type | Noise Analysis, FHWA-HEP-12-051 -
Abatement - Noise Barriers - Noise - Environment - FHWA (dot.gov)

26 FHWA, “Design-Build”, edc_design.pdf (dot.gov)

2723 CFR 636.109, CFR-2012-title23-vol1-sec636-109.pdf (govinfo.gov)
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process and ensure constructed noise abatement is effective.””® MDOT will require any DB
team to provide noise abatement measures based on the preliminary noise analysis,
including:

Any information required in accordance with the project's contract.
Compliance with the goals listed in Section 5.1 for final design noise analysis,
including:

o The same receptors that were benefited with the preliminary noise

abatement design shall be maintained, with either the same level of decibel
reduction or the same or better "with barrier" noise level, while keeping
noise abatement feasible and reasonable. Deviations from this requirement
must be submitted and discussed with the MDOT Lansing office.

o Ata minimum, the same benefited receptors should meet design goal
decibel reductions. Deviations from this requirement must be submitted and
discussed with the MDOT Lansing office.

e Compliance with MDOT's noise barrier design standards (including line of sight
analysis, see Section 4.4).

e Replacement noise barriers are of the same or greater length and provide top of
wall elevations that meet or exceed the top of wall elevations of the existing barrier
being replaced (see Section 4.4.1.4).

¢ No new noise impacts to any receptor that was not previously identified in the
preliminary noise analysis shall be permitted without noise abatement analysis.

The DB team must address the implications of all proposed changes to the noise barrier
system(s) as they relate to MDOT noise policies and procedures. Note that as discussed in
Section 4.3.5, data on planned noise abatement should be forwarded to the MDOT
Lansing office and FHWA once the final design is complete, via both the Final Design Noise
Analysis Report and other project documents. Barrier data shall be included in the 100
percent plans, specifications, and estimates. DB projects that are contracted as lump sum
must track the actual costs of noise barrier construction and provide that information to
the MDOT Lansing office for required FHWA noise abatement inventory documentation.

If a design change is proposed after the NEPA approval that would affect a noise barrier's
location or dimensions, then public outreach shall occur no later than the completion of
the approved design for the roadway section that includes the noise barrier (see Section 7
for details on the public involvement process). For a DB project, every effort must be made

28 Federal Register :: Procedures for Abatement of Highway Traffic Noise and Construction Noise
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to schedule and conduct the vote on recommended walls as early as possible. Note that re-
voting on noise barriers is not an option after final design for a DB project.

Consultants sub-contracted by the DB contractor must follow this handbook along with the
project’'s Request for Proposal (RFP) specifications for directions on any noise-related
matters. A summary of standards for developers and DB teams is included in Appendix I.

5.6.1 Value Engineering and Contractor-Suggested Changes

Traffic noise abatement measures shall be evaluated with respect to current MDOT value
engineering policies during base plan preparation and prior to construction and/or
changes proposed by the contractor. This shall be done in order to determine if the
application of value engineering concepts is warranted. The currently approved noise
model program is an excellent tool to optimize the noise abatement being proposed.
Specific information regarding traffic noise abatement value engineering will be distributed
to the MDOT Lansing office and to the region offices, as appropriate.

Value engineering shall not jeopardize the proposed noise barrier in terms of its acoustical
profiles, aesthetics or contractor-suggested changes. Changes to roadway profile or
alignment may require changes to the acoustical profile or “minimum acoustical line”
designed for the noise barrier. Typically, commitments to acoustical profiles and aesthetics
(e.g., full panels, post type, landscaping, etc.) occur during the public involvement process
and therefore cannot be removed from the project as the result of value engineering or as
the result of the contractor requesting alternatives. The noise analyst and MDOT Lansing
office should coordinate with the professional(s) designing the noise barrier to determine,
through the use of the currently approved computer-modeling program, if value
engineering changes are compatible with the abatement commitments made during the
public involvement process.
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6. CONSTRUCTION NOISE AND VIBRATION CONSIDERATIONS

Construction noise and vibration should be addressed as part of the development of any
transportation facility. Roadway construction is often conducted in proximity to residences
and businesses and should be controlled and, if necessary, monitored in order to avoid
excessive impacts. The reaction by a community to construction-generated noise or
vibration can threaten construction schedules. In general, a project’'s schedule can be
maintained by balancing the type, time of day and duration of construction activities;
considering the intent of local noise control requirements; and being proactive to
community concerns.

Per 23 CFR 772.19, construction noise should be assessed for Type | and Type Il projects,

including identification of land uses or activities that may be affected, determination of the
construction measures to be used, and consideration of construction techniques and
abatement measures to reduce construction noise impacts. Potential construction-related
noise and/or vibration impacts should be evaluated on a project-by-project basis,
considering land uses/activities identified, construction measures being used, and public
concern. The level of analysis can range from qualitative to quantitative analyses,
depending on the anticipated level of impact. Consult with the MDOT Lansing office in
determining the level of construction noise and/or vibration analysis and possible
associated activities.

6.1 FHWA Roadway Construction Noise Model (RCNM)

To aid in the analysis of construction-related noise impacts, the FHWA has developed the
Highway Construction Noise Handbook and the Roadway Construction Noise Model (RCNM)
for the prediction of construction-related noise, both available online.?® This model is not
required for use on federal-aid projects; however, it can be used for the prediction of
construction noise during the EPE and PE phases when determined necessary on a project-
by-project basis. The FHWA RCNM predicts noise from construction operations based on a
compilation of empirical data and the application of acoustical propagation formulas. It
enables the calculation of construction noise levels in more detail than manual methods
while avoiding the need to collect extensive amounts of project-specific input data.

29 RCNM Version 2.0 - Construction Noise - Noise - Environment - FHWA (dot.gov)
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Typical noise levels from representative equipment are included in several sources,
including FHWA's Highway Noise Construction Handbook®* and the Federal Transit
Administration’s (FTA) Transit Noise and Vibration Impact Assessment Manual, the FTA table is
reproduced in Table 6-1. Also see Section 6.3 for an example figure of typical construction
equipment noise levels adapted from FHWA's Effective Noise Control During Nighttime
Construction guidance.?'

6.2 Noise Source Control

In devising construction noise-control strategies, an important option is to control the noise
at the source. By specifying and/or using less noisy equipment, the noise impacts produced
by construction of a highway facility can be greatly reduced or even eliminated. Source
control requirements may have the added benefit of promoting technological advances in
the development of quieter equipment. Additional options to reduce anticipated
construction-related noise impacts should focus on limiting the time of day or allowable
duration for specific activities in noise-sensitive areas or planning construction staging-
areas in a practical way, away from noise-sensitive areas and activities.

If the project activity includes nighttime (10 p.m. - 7 a.m.) construction or demolition of
bridges at a location near a residential area, special measures should be considered to
reduce the potential for sleep disruption. The FHWA Highway Construction Noise Handbook
also addresses nighttime construction activity. Generally, contractors should prioritize the
daytime (7 a.m. - 7 p.m.) for the noisiest construction activities, followed by the evening (7 -
10 p.m.). Nighttime construction activity should be avoided to the extent possible.

When construction noise is an issue, the region office should coordinate with the
communities and local municipalities to establish periods of time when construction
activities that cause high noise levels should not occur. Any time construction noise
specifications are required to be included, detailed coordination is suggested with MDOT
and the local municipality.

Note that the residents adjacent to proposed noise barriers will be notified two weeks prior
to any barrier construction activity. It is the responsibility of the project construction
engineer, in collaboration with MDOT Real Estate, to notify adjacent residents and/or
property owners of proposed barrier construction.

30 9.0 Construction Equipment Noise Levels and Ranges - Handbook - Construction Noise - Noise -
Environment - FHWA (dot.gov)
31 Effective Noise Control During Nighttime Construction - FHWA Work Zone (dot.gov)
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Table 6-1. Construction Equipment Noise Emission Levels

Typical Noise Level 50 Feett from Source dB(A)

Air Compressor 80
Backhoe 80
Ballast Equalizer 82
Ballast Tamper 83
Compactor 82
Concrete Mixer 85
Concrete Pump 82
Concrete Vibrator 76
Crane, Derrick 88
Crane, Mobile 83
Dozer 85
Generator 82
Grader 85
Impact Wrench 85
Jack Hammer 88
Loader 80
Paver 85
Pile-driver (Impact) 101
Pile-driver (Sonic) 95
Pneumatic Tool 85
Pump 77

Rail Saw 90
Rock Drill 95
Roller 85

Saw 76
Scarifier 83
Scraper 85
Shovel 82
Spike Driver 77
Tie Cutter 84
Tie Handler 80
Tie Inserter 85
Truck 84

Source: FTA, Transit Noise and Vibration Impact Assessment Manual, September 2018.
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6.3 Construction Noise and Vibration Documentation

According to federal guidance (23 CFR 772.19), construction noise must be addressed for
all Type | and Type Il projects. As such, MDOT only considers construction noise for Type |
projects and Type Il projects, should they arise, per federal guidelines. MDOT also
considers construction vibration for Type | projects and Type Il projects, should they arise.

Based on the degree of information available during each phase, the effects of
construction noise and vibration should be documented in the Environmental Clearance
document and Final Design Noise Analysis Report (or Addendum). In doing so, the
temporary nature of the impacts should be noted. An indication of the types of
construction activities that can be anticipated and the noise and vibration levels typically
associated with these activities can be obtained from existing literature or from the FHWA
RCNM. The FTA guidelines in the Transit Noise and Vibration Impact Assessment Manual
include qualitative and quantitative analysis methods for construction noise and vibration
in Section 7, Noise and Vibration during Construction.?? Utilizing a common-sense
approach, traffic noise analyses should identify measures to mitigate potential highway
construction noise and vibration impacts. Low-cost, easy to implement measures should be
incorporated into project plans and specifications (e.g., work-hour limits, equipment
muffler requirements, location of haul roads, elimination of “tailgate banging,” reduction of
backing up for equipment with alarms, community rapport, complaint mechanisms). For
example, the following language on construction noise may be incorporated into project
plans and/or the traffic noise report as applicable:

Construction Noise

“Construction of the proposed project will result in a temporary increase in the ambient noise
level in the vicinity of the roadway. The major construction elements of this project are expected
to be (hauling, paving, bridge construction, etc.). General construction noise impacts for
individuals living, working or visiting the area near the project can be expected particularly from
(demolition, earth moving, pile driving, etc.) operations. Equipment associated with construction
generally includes (backhoes, graders, pavers, etc.), and other miscellaneous heavy equipment.
The construction contract specifications should require that the contractor adhere with all
federal, state, and local noise abatement and control requirements. Construction noise on this
project should be controlled by measures including but not limited to having construction

32 FTA, Transit Noise and Vibration Impact Assessment Manual, FTA Report No. 0123, Section 7,
September 2018. Transit Noise and Vibration Impact Assessment Manual (Report 0123) | FTA

(dot.gov)
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equipment in good repair and fitted with manufacturer-recommended mufflers. Considering the
relatively short-term nature of construction noise, impacts are not expected to be substantial.
The transmission loss characteristics of nearby structures are believed to be sufficient to
moderate the effects of intrusive construction noise. (Figure X) illustrates typical peak operating
noise levels at 50 feet.”

Or, in some situations, a more detailed, site-specific strategy may be warranted:

“The Michigan Department of Transportation is committed to abatement of construction noise at
the locations identified in (Table, Figure, Chart, etc.) contingent on the following considerations:

e Detailed construction noise analysis and design considerations during the PE phase.

e Community input regarding sequence of operations and time and activity constraints.
e Site and source control of construction.

e Safety and engineering aspects.

It is likely that the noise abatement measures for the identified construction noise-impacted
areas will be carried out if found to be feasible and reasonable based on the contingencies listed

above.”

In addition, Figure 6-1 or a similar table of representative noise levels may be used in the
construction noise documentation.
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Figure 6-1. Example Table of Construction Noise Levels

NOISE LEVEL dBA SCALE
EQUIPMENT at 50 FT (dBA) 60 70 80 90 100 10
EQUIPMENT POWERED BY INTERNAL COMBUSTION ENGINES
Earth Backhoes 80-84
Moving Compactors, Rollers 74-82 | s ;
Dozers 84-88 -
Excavators 85 L
Loaders 80-87 el
Pavers 80-89 —
Scrapers, Graders 80-93 —
Tractors 84 1
Trucks 81-89 I—
Materials Concrete Mixers 85 o
Handling Concrete Pumps 82 '
Cranes (Mobile) 83-87 : _—
Cranes (Derricks) 85-88 :
Stationary | Compressors 80-90 — .
Generators 78-84 e eI
Pumps 77-85 ma
Hoe Rams 85-90 [
Impact Wrenches 85 " {
Jackhammers, Rock Drills 85-98 : : e m—
Pile Drivers 95-101 P —
OTHER EQUIPMENT
Chain Saws 85 i i
Concrete Vibrators 76-80 P = : :
Slurry Machine, Plant 78-91 : [ — :

SOURCE: FHWA, Effective Noise Control During Nighttime Construction. https:/ops.fhwa.dof.gowwz/workshops/accessible/schexnayder_paperhtm

The following language on construction vibration may be incorporated into project plans
and/or the traffic noise report as applicable:

Construction Vibration

Temporary vibration impacts could occur in residential areas and at other vibration-sensitive
land uses from activities associated with construction of the project, such as (excavation,
demolition, etc.). The potential for vibration impacts would be greatest at (example locations).

The primary means of mitigating short-term vibration impacts resulting from construction
activities is to require the contractors to prepare a vibration control plan. Key elements of a plan
include:

e [dentify vibration-sensitive buildings.

e Conduct a pre-construction inspection of residences and historical and other vibration-

sensitive structures in the project corridor.

e Prohibit certain activities that create higher vibration levels during nighttime hours.

e Implement vibration control measures where appropriate.

e Develop a method for responding to community complaints.
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7. PUBLIC, MUNICIPALITY AND AGENCY INVOLVEMENT
7.1 Degree and Type of Involvement

Public involvement will enable meaningful two-way communication for every project.
Though the same steps are applied consistently, the number of opportunities and the
delivery methods should be flexible to meet the needs of residents and stakeholders.
Public involvement activities for projects requiring the consideration of traffic noise should
allow for presentations and subsequent discussions of both highway traffic noise and
construction noise levels and impacts related to Type | and Type |l projects. Opportunities
for such involvement should be provided as appropriate during both the EPE phase during
the environmental document preparation and the PE phase through the CSS process. The
MDOT Guidelines for Stakeholder Engagement®® document can help determine the
appropriate level of stakeholder engagement for the project. Discussion should relate to
issues such as:

¢ Noise compatible land use planning.

e Traffic noise levels.

e Traffic noise-related impacts.

e Traffic noise abatement options.

e Areas where traffic noise abatement is not feasible and/or reasonable.

7.1.1 Final Design Noise Abatement Public Meeting(s)

PE phase noise abatement public meetings should not be conducted until the draft version
of the Final Design Noise Analysis Report is approved by the region office or TSC, the MDOT
Lansing office and, when necessary, FHWA. Traffic noise abatement commitments and, in
some cases, aesthetics will be finalized after final design stakeholder engagement
meeting(s). The results of the final design noise abatement public meeting(s) will be
included in the final version of the Final Design Noise Analysis Report.

7.1.2 Tree Removal and Public Notification

An effort shall be made to inform the public of tree removal associated with proposed
noise barriers on a proposed project. Although it is widely accepted that trees and
vegetation must be very dense (approximately 100 feet of thick forest with undergrowth)*
for noise reduction to be noticeable, much thinner areas of dense vegetation may be

33 Guidelines for Stakeholder Engagement (Michigan.gov)
34 Noise Policy FAQs - Frequently Asked Questions - Regulations and Guidance - Noise - Environment
- FHWA (dot.gov)
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perceived by the public as providing significant noise attenuation, even though they may
only slightly affect traffic noise levels. Even thin areas of non-dense vegetation may have a
perceived noise reduction by nearby residents and there may be other benefits to existing
vegetation related to visual, psychological or other effects. Notifying members of the public
that are adjacent to planned tree removal associated with a proposed project should take
place via public meetings and/or noise barrier voting mailers.

Recall that the removal of trees from roadside ROW alone is not considered a Type |
project, as vegetation would need to be very dense with undergrowth and coniferous trees
to noticeably change the noise environment.

7.2 Local Officials

The MDOT Lansing office shall make an effort to inform local officials, within whose
jurisdiction(s) the highway project is located, of ways to prevent future traffic noise impacts
on currently undeveloped lands. This information can be presented in the form of an email,
letter or by meeting with the officials. The information should be provided as part of the
Noise Analysis Report. The following bullets (from 23 CFR 772.15(b) and 23 CFR 772.17)*
include the information that should be provided to local officials:

¢ Noise compatible land use planning concepts.

e The best estimation of distance to future noise levels that meet MDOT's definition of
“approach” for undeveloped lands or properties within the project limits, measured
from the edge of the nearest travel lane of the highway improvement.

e Non-eligibility for federal-aid participation for Type Il projects. For Type Il projects,
noise abatement measures will be approved only for projects that were approved
before Nov. 28, 1995, or are proposed along lands where land development or
substantial construction predated the existence of any highway. The granting of a

building permit must have occurred prior to ROW acquisition or construction
approval for the original highway. Noise abatement measures will not be approved
at locations where such measures were previously determined not to be reasonable
and feasible for a Type | project.

During the PE phase, MDOT may discuss maintenance or easement agreements for the
recommended noise barriers. These may relate to functional enhancements (e.g., fire
hydrants) or aesthetic and structural maintenance on the residential side of the structure,

3523 CFR.15(b) and 17, eCFR :: 23 CFR Part 772 -- Procedures for Abatement of Highway Traffic Noise
and Construction Noise
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or on both sides when the structure is on the residential side of a service road that is not
MDOT property. The agreements, resolutions or ordinances will be recorded in the Final
Design Noise Analysis Report. An example maintenance or easement agreement is
included in Appendix H.

Local officials or units of government do not have a vote for or against noise abatement
construction. The construction of noise abatement is solely based on meeting the criteria
outlined in this document, including the vote of property owners and residents of
benefiting units. Local officials cannot override the desires of the property owners and

residents of benefiting units for or against noise abatement construction.

7.3 Benefited Receptors and Community

Noise abatement will not be approved without documentation that the public involvement
process was followed during the EPE and PE phases. Coordination with the public is a very
important part of successful noise abatement. A good community engagement effort can
often prove to be the most effective traffic noise mitigation component. The specific
number and schedule of meetings must be designed to meet the needs of the community
and impacted residents based on the complexity of the project and level of controversy or
public interest.

Prior to the start of the noise analysis, a public meeting may need to be held to allow the
public the opportunity to provide comments on the study and give any insight that may
help in the assessment of the noise environment during the EPE or PE phases. The need for
a public meeting in early project stages must be determined on a case-by-case basis. After
the draft Noise Analysis Report is completed and approved by MDOT and/or FHWA, public
meeting(s) must be held to explain study results, identify preliminary findings on feasible
and reasonable noise barrier locations, explain the Statement of Likelihood and
communicate next steps. If the project is categorized as an EIS or EA, the noise abatement
analysis information will likely be presented along with other environmental concerns and
analyses. A CE project with noise impacts will likely have a meeting specifically on the noise

abatement analysis if there are no other environmental concerns. If the noise analysis
during a CE classification phase does not identify any feasible and reasonable noise
abatement, then no public meeting is required. The method of collecting public comments
will be determined based on the scope of the project and the level of controversy. All
comments regarding the traffic noise analysis will be included in the final Noise Analysis
Report or Final Design Noise Analysis Report, as well as in the data file as described in
Section 8.1.4.
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The public involvement process during the PE phase gives property owners and residents
of benefiting receptor units the opportunity to ask questions and voice their opinions on
the noise abatement, and, along with the other stakeholders, on the aesthetics and
functional elements (such as emergency vehicle or fire hydrant access) of the noise

abatement. The property owners and residents of the benefiting receptor units will have
the opportunity to vote for or against noise abatement construction after the draft Final
Design Noise Analysis Report is approved by MDOT and/or FHWA. A stakeholder
engagement meeting during the PE phase, as part of the CSS process, may be held as the
same meeting that would be held during the noise abatement voting period, if applicable.
Stakeholder engagement public meetings, with affected property units and local officials,
are held for their input on the aesthetics of the abatement such as color, texture,

landscaping, and other details. Subsequent community meetings allow for a refinement of
the abatement design, keeping in mind the acoustic, engineering and safety considerations,
until agreement is reached. If there is an existing design guide that overlaps with the
project area, MDOT will follow that rather than seeking additional public input.

Prior to project letting, the majority of the property owners and residents of the benefiting
receptor units may request a re-vote through a community petition and confirm by a vote
that they do not want noise abatement. If this is the case, the decision and voting results
declining the proposed noise abatement shall be documented in the Final Design Noise
Analysis Report.

7.4 Voting Procedures

The method of obtaining votes (e.g., flyers, door-to-door, public meeting, etc.) shall be
determined by the MDOT region office or TSC, in coordination with the MDOT Lansing
office, on a project-by-project basis. The method must be conducted in a manner that
definitively assures that all benefiting units have had an opportunity to vote and provide
comment on any noise abatement measure. The public meeting notices should include a
voting method for those who may not be able to attend a public meeting, such as returning
ballots via mail, electronically or other survey technology that can assure that the voter is a
benefiting unit property owner or resident. The individual voting results will be maintained
in the project file; however, for privacy reasons, those will not be published in the
environmental document. A summary of the voting results for each proposed noise barrier
will be included in the Final Design Noise Analysis Report.
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7.4.1 Voting on the Construction of the Noise Barrier

A meeting during the PE phase shall be Figure 7-1. Example Noise Barrier Ballot
conducted, as previously stated, so the
property owners and/or residents of benefiting | Proposed Noise Barrier
units will have the opportunity to vote on
whether or not they?re in fav></3r of the Yes, In Favor c
proposed noise barrier. Only the owners and No, Not In Favor O
residents of those receptor units that would
benefit from the proposed noise abatement

may vote. This is an essential factor in determining reasonableness of the noise abatement.
Only one vote per benefited unit will be accepted, with the exception of rental dwelling
units (See Section 7.4.1.3). Of all the votes tallied, 50 percent or more of the valid votes
received must vote in favor of noise abatement in order to constitute a decision to
implement the proposed noise abatement. Final interpretation of the voting results will be
made by MDOT and its consultants, considering all the feedback gained during the public
involvement process.

7.4.1.1 Low Response Rate and Second Voting Round

To ensure that as many as possible benefited receptors have ample opportunity to vote on
a noise barrier, 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. A
second traffic noise abatement meeting is not required in this case. Eligible voters who
submitted a ballot during the first round of voting do not need to vote again. If less than
one-third of the ballots are returned after two rounds of voting, MDOT may decide whether
or not to build noise abatement and will document the basis for the decision in the NEPA
document. Although it is the goal of MDOT to build noise abatement where it is feasible
and reasonable, response from at least one-third of the benefited receptors with at least
50 percent in favor of the abatement may be necessary for MDOT to determine the noise
abatement has sufficient support from the community.

7.4.1.2 Voting Against Noise Abatement

The property owners and residents of benefiting units will be informed before the vote that
a decision against noise abatement at a specific location means no future noise abatement,
including Type Il, will be considered or approved for that specific location. Only a Type |
scenario will trigger a future noise abatement assessment at that location.

86


https://www.michigan.gov/mdot/

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

The property owner and tenant will receive notice of the public meetings regarding noise
abatement. The property owner of a rental benefiting dwelling unit(s) will count as a one-
half vote per benefiting unit for or against a noise barrier and/or a barrier's aesthetics. The
owner may delegate this authority to an office/property manager, if one is available. The
tenant of an individual benefiting dwelling unit will also count as a one-half vote.

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

For Activity Category C areas such as churches, schools and park/recreational fields, the
vote(s) will be accepted only from the governing authority that owns or manages the area
in question. Each unit (determined by DUE per Appendix D) identified as benefited for an
Activity Category C area will count as one vote for or against a noise barrier and/or a
barrier's aesthetics.

7.4.1.4 Condominiums and Changes of Ownership

Condominium units will be viewed the same as any other residential property. 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.

7.4.1.5 Re-voting

Regardless of the decision reached as a result of voting on a noise abatement measure,
MDOT will only consider re-voting under the following conditions:

e An erroris found in the original voting process that disqualifies the results.

e Design changes occur to a noise barrier after the original noise public meeting and
voting process.

e An approved barrier has not been built within two years of any public involvement
due to project delays.

e Aprojectis undergoing a NEPA re-evaluation due to inactivity, requiring the
receptors benefited by the identified and approved noise barrier to re-cast their
votes.

e Prior to project letting, if a majority of the benefiting residents and property owners
come forward requesting a re-vote through a community petition (See Section 5.1).
Note that re-voting by community petition will only be permitted once per noise
barrier, and re-voting on noise barriers is not an option after final design for a DB
project.
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Before any decision is made to re-vote, consultation between the MDOT Lansing
environmental noise specialist, environmental communications specialist, and the project
manager is required.

7.4.2 Voting on the Color and Texture of the Noise Barrier

In order to achieve a successful noise barrier design, a noise barrier must be acoustically
effective, structurally sound, safe for the motorist, durable, and visually attractive.
Moreover, a noise barrier should complement the local community. The relationship of the
proposed noise barrier to the environment is a primary factor in the aesthetics that cannot
be ignored. Location, color, texture, material, shape, placement, and detail all influence the
affect of the barrier on the environment. The landscape, which provides a basis for the
highway's character, will impact the style of the barrier. These factors and their
incorporation in the noise barrier design will determine the aesthetics and, ultimately, the
public acceptability of the noise barrier. Reference the FHWA Highway Noise Barrier Design
Handbook, February 2000, for a comprehensive discussion of a wide variety of
considerations.* A few considerations that each region office or TSC may consider on a
project-by-project basis include:

e Consider texture details and color of the noise barrier.

e Consider tree/shrub plant material and ground covers where planting space is
available, while also considering maintenance requirements. Tree replacements
should be considered as a minimum requirement to offset vegetative losses for
construction of the wall. The appropriate region office/TSC should coordinate with
the Roadside Development Unit to determine the type, amount and placement of
plant material on the highway side of the noise barrier. Community and municipality
input should be considered. It must be understood that vegetation is not a
substitute for noise abatement. See Section 7.1.2 for more information on tree
removal associated with noise barrier construction.

e Consider providing a barrier kick plate for protection from landscaping equipment
and snow removal machinery.

e Consider providing a cap on the top of the noise barrier or integrally cast into the
barrier panels.

Funding from the community or local government may be used for aesthetic
enhancements such as specific wall graphics (e.g., city seals) or plantings. However, third-

36 Design - Design Construction - Noise Barriers - Noise - Environment - FHWA (dot.gov)
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party funding cannot be used to contribute funds when the reasonableness cost criteria is
not met (see Section 7.5).

The MDOT Roadside Development Unit will coordinate the CSS process in the stakeholder
collaboration for the color, texture, landscaping, etc. of a proposed noise barrier. See
Section 4.4.1.7 for more information on barrier aesthetics for the highway-facing side of a
noise barrier. In general, all stakeholders will have equal votes and status as to the
aesthetics of the noise barrier. In the case of conflicting desires, those affected property
units that abut the noise barrier, abut the ROW line or have an unobstructed view of the
noise barrier will receive greater consideration than those receptors that have an
obstructed view of the barrier. Professional judgment will be required in making this
determination. It is recommended that the project team tally the votes to facilitate
decision-making in reconciling conflicting desires; summarizing the voting results on
project mapping may also be useful in this process. Final interpretation of the voting
results will be made by MDOT and its consultants, considering all feedback gained during
the public involvement process.

For proposed walls that aren't 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. There must be visual examples of the different wall
options included on the survey. If the wall is approved by the benefited receptors, MDOT
will engage with other stakeholders for additional input, which may include local officials,
local, state and federal agencies, and other public and private organizations as determined
on a project-by-project basis. Consult with the MDOT Lansing environmental
communications specialist to determine the appropriate stakeholders.

Examples of other approaches that could be used to reach community consensus on noise
barrier aesthetics include meeting with community champions and meeting with
homeowners’ associations. If after two attempts there is still no clear consensus,
consultation will occur with FHWA regarding a final decision related to aesthetics. Noise
barrier aesthetic voting results will be disclosed to all voters who provided contact
information; however, individual votes cast by residents and property owners will not be
disclosed.

7.5 Third-Party Funding Options

Third-party funding is limited to aesthetic and functional enhancements above and beyond
that for which MDOT is responsible. Third-party funding will be limited to aesthetic
enhancements requested, such as specific wall graphics (e.g., city seals), plantings, etc., and
cannot be used to contribute funds when the reasonableness cost criteria is not met. Any
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additional costs associated with the desires of a municipality/community to have special
graphical designs (e.g., standard color/texture versus imprinted or painted graphical
designs) on either the residential side or the highway side of the proposed noise barrier
must be paid for by the municipality/community. Special aesthetics may incur additional
maintenance and construction costs and require an agreement and/or permit for the third-

party.

Regardless of contribution sharing, no barrier will be funded by MDOT that does not meet
the feasibility and reasonableness requirements. The region office or TSC must work with
those providing the funding to work out the details of the agreement. Once the noise
barrier components (posts, panels, caps, etc.) are ordered, the third-party is committed to
the funds associated with the agreement and no changes will be made to the order unless
the third-party is willing to absorb the additional cost associated with the order change. All
third-party funding agreements must be addressed in a non-discriminatory way and
documented in the Final Design Noise Analysis Report.
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8. TRAFFIC NOISE ANALYSIS DOCUMENTATION

The following sections detail critical elements to include in noise analysis reporting from
the EPE phase through final design (PE phase). Note that the last critical step before
submitting noise analysis reports to MDOT is a thorough quality assurance check on the
report in its entirety, including spelling, calculations, graphics, etc. If quality review is not
completed or does not sufficiently identify errors and omissions prior to submittal to
MDOT, the report may be returned without MDOT review for additional quality review. See
Appendix B, the Noise Analysis and Reporting Checklist, to ensure all necessary steps and
documentation have taken place during the appropriate phase.

8.1 EPE Phase/Environmental Clearance Reporting

It is the responsibility of the MDOT region and Lansing offices, and the qualified
professionals performing the highway traffic noise analyses, to ensure that the results of
the traffic noise analyses are accurately documented in all sections where it may apply
within all the environmental clearance documents (Section 106, Section 4(f), Noise Analysis

Report, CE Classification form, and CE/EA/EIS) for a transportation improvement project. A
separate Noise Analysis Report will be required for any projects requiring traffic noise
analysis as part of a CE, EA or EIS, with a summary included as part of the main
environmental clearance document.

The scope and magnitude of a traffic noise analysis is determined by the extent of
anticipated traffic noise effects, not on the NEPA classification. For example, a project may
be classified as an EIS due to significant wetland impacts but have no noise-sensitive sites
in the project area. In this case, no noise analysis would be required. Conversely, a CE
project for roadway widening within the existing ROW in an already noisy area may require
a detailed noise analysis. Section 2 provides further direction on scoping the appropriate
level of analysis. Appendix B, the Noise Analysis and Reporting Checklist, provides a
detailed listing of necessary steps and documentation for the EPE phase.

8.1.1 Noise Analysis Report

A Noise Analysis Report should adhere to the following outline; however, any additions,
deletions or alterations to the document can be discussed with the MDOT Lansing office.
The Noise Analysis Report is a public document that should be written in a way that is easy
for the public to understand, paying particular attention to the executive summary.

Noise Analysis Report Outline

1. Executive summary.
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10.
11.

12.

a. Basic overview of project, project area and recommended abatement (noise
barriers).
Purpose of the report.
a. Project description.
b. Project location map.

Discussion of basic traffic noise concepts and guidelines.
a. Discussion of basic acoustic (noise) concepts.
b. Federal policies and guidelines.
c. State rules and procedures.
d. Highway Traffic Induced Vibration (See Appendix E).
Discussion of methods used to analyze the project.
a. FHWA Traffic Noise Model (TNM).
b. Identification and description of each common noise environment (CNE).
c. Field measurement and model comparison.
d. Traffic data.
Discussion of traffic noise impacts for conditions analyzed.
a. Existing conditions.
b. Design year build alternative(s).

Federal and state abatement guidance.
a. Feasibility and reasonableness.
b. Abatement strategies.
c. Explanation of voting process (including statement that voting results will be
summarized in a future Final Design Noise Analysis Report or Addendum).

Discussion of abatement.

a. ldentify modeled abatement.

b. Identify feasible and reasonable abatement.

i. See table format in Figure 8-1.

Discussion for undeveloped lands to inform local officials (also see Map Elements).
Discussion of conclusions and recommendations.

a. Include an overview of each CNE, number of impacts, number of abatement

measures analyzed and abatement recommendations.

Statement of Likelihood, including suggested table (Section 4.4.2.1).

Discussion of construction impacts (including vibration and a brief discussion of
potential vegetation removal).
References.

13. Appendices.

a. Field survey data (including calibration certificates).
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b. Graphic showing noise barrier(s) with receptors identified as impacted/not
impacted and benefited/not benefited against aerial imagery. Impacted
receptors should be shown as red squares and non-impacted receptors
shown as green circles. Benefited receptors can be shown with white circles
within the impacted/not impacted symbology.

c. Impact analysis results by receiver, including NAC Activity Category, number
of units, and existing and design year build alternative(s) noise levels.

d. Barrier analysis results by receiver should be shown for all analyzed barriers:
those that meet criteria and those that do not. Tables should include no
barrier and with barrier noise levels, as well as insertion loss if applicable.

The TNM input/output data and files in electronic format should accompany the report via
email or transfer site, and discussions on background information (regulations, policy,
guidance, noise basics, and analyses methodologies) should be the most basic information
without elaboration. Noise Analysis Reports and data should ultimately be stored on MDOT
ProjectWise.

Figure 8-1. Example Table for Noise Barrier Designs Analyzed
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2) MDOT requires that noise barriers achieve a 5 dB(A) reduction at 50 percent or more of the impacted receptors. If a barrier cannot achieve
this, abatement is considered to not be acoustically feasible. Noise barrier abatement also might not be feasible due to constructability or safety
constraints.
b) The design year attenuation requirement for Michigan is to provide a noise reduction at least a 7 dB(A) reduction for 25 percent or more of
the benefited receptor sites.

Map Elements

A road map (without aerial imagery) showing the extent of the project should be included
with the project description (project location map). Other maps should include all noise
analysis information but the complexity and extent of the project will determine if the
information should be divided between one or more maps. The map should include the
proposed alignment and lane configuration with the following listed features. If necessary,
the map can be separated into two maps: one including the elements with one asterisk and
the other including the elements with two asterisks.
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Street names, including side streets for orientation.

Common Noise Environment boundaries.*

Field measurement locations.*

Receiver locations.*

Impacted receivers.*

Buffer lines on undeveloped land.*

All considered noise barrier locations (with recommended noise barriers
highlighted).**

The benefiting units for each noise barrier analyzed (recommended or not)
indicated (point symbols, not linear or area).**

Tables and Column Headings

The following are the suggested tables that should be included within the noise analysis
report. An added column indicating project alternatives should be included in the
appropriate tables for alternative analyses. Variations on the table configurations can be
discussed with the MDOT Lansing office. Note that noise levels should be reported as

rounded values; however, determination of insertion loss (IL) values should be based on
the TNM output tables (e.g., 70.5 dB(A) Design Year No Barrier noise level - 64.0 dB(A)
Design Year With Barrier noise level = 6.5 dB(A) IL, reported as 71 dB(A), 64 dB(A), and 7
dB(A), respectively).

Noise Abatement Criteria - Copied directly from Table 1 to Part 772, add a footnote
defining MDOT noise impact definition and that MDOT does not use the Lig
descriptor.

Measurement Data and Model Validation - Monitor receiver identification (ID),
location description, time of monitoring, traffic numbers, measured dB(A),
monitored dB(A), dB(A) difference.

Traffic - Corridor section ID, corridor extent description, existing and predicted
traffic (autos, medium and heavy trucks).

Noise Levels - Receiver ID, location description (e.g., address), NAC Activity Category,
number of units, existing sound levels, predicted sound levels, difference in sound
levels, and, within the table, the row of impacted receivers highlighted.

Barrier Description(s) - Barrier ID, location, length, average height, receivers behind
the barrier, noise level ranges for existing, design year without barrier and design
year with barrier.

Barrier Replacement Details (if applicable) - Barrier ID, location, existing height and
length, proposed replacement height and length.
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e Barrier(s) - Barrier ID, number of impacted receptors behind barrier (units), number
of impacted with -5 dB(A) attained (benefits) and percent of total impacted, number
of -7dB(A) attained and percent of benefited, total square feet of noise barrier,
SFPBU, feasible (Y/N), reasonable (Y/N) (see Figure 8-1).

e Appendix - Barrier ID, receiver ID, NAC Activity Category, number of units, existing
level, impacted (Y/N), design year build alternative(s) noise levels, including no
barrier and with barrier noise levels, as well as insertion loss and, within the table,
the row of benefited receivers highlighted.

Maps and tables should be placed immediately following the text describing their subject.
Tables for barrier description(s) and barrier(s) could be combined if space allows.

8.1.2 Noise Analysis Summaries

The noise analysis sections within the CE/EA/EIS document need to provide introductory
material in brief and focus primarily on the analysis. For projects that require a noise
analysis, the summary should explain the noise analysis conclusions and refer readers to
the Noise Analysis Report for more information. The mitigation section should identify only
the barriers that meet feasibility and reasonableness, a statement on the CSS process,
construction noise (and vibration, if necessary) and include the Statement of Likelihood.

8.1.3 NEPA Reevaluations

The purpose of a NEPA reevaluation process is to determine if the project and
environmental information developed to date are still valid. If it is determined a
reevaluation is warranted, the following federal language from 23 CFR 771.129 applies:

a) The applicant must prepare a written evaluation of the draft EIS, in cooperation with
the administration, if an acceptable final EIS is not submitted to the administration
within three years from the date of the draft EIS circulation. The purpose of this
evaluation is to determine whether or not a supplement to the draft EIS or a new
draft EIS is needed.

b) The applicant must prepare a written evaluation of the final EIS before the
administration may grant further approvals if major steps to advance the action
(e.g., authority to undertake final design, authority to acquire a significant portion of
the ROW, or approval of the plans, specifications and estimates) have not occurred
within three years after the approval of the final EIS, final EIS supplement, or the last
major administration approval or grant.

c) After the administration issues a combined final EIS/ROD, ROD, FONSI, or CE
designation, the applicant must consult with the administration prior to requesting
any major approvals or grants to establish whether or not the approved
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environmental document or CE designation remains valid for the requested
administration action. These consultations will be documented when determined
necessary by the administration.*’

8.1.4 Traffic Noise Analysis Data File

A traffic noise analysis electronic data file shall be prepared using the data obtained from
the EPE traffic noise analysis. The traffic noise analysis data file shall serve as a guide in the
analysis of traffic noise impacts during the PE phase of the transportation improvement
project when final alignments have been established and engineering data are available for
final detailed analysis of predicted traffic noise levels, impacts, and abatement features.
The Noise Analysis Report and data file shall contain a discussion of the methodology, such
as loudest hour traffic data determination and computer program(s) utilized, and other
relevant data used to arrive at the recommendations in the environmental document.

The traffic noise analysis data file shall be collected into an electronic format and contain
data collected and analyzed to perform the traffic noise analysis such as:

e Project number, project description including project limits, date of FHWA-approved
environmental document.

e Traffic noise-monitoring field data sheets.

e Allinputs for traffic noise computer analyses.

e Allfinal outputs of computer analysis, including noise barrier optimization analyses.

e List of software and their versions used for noise analysis, graphic illustration and
document creation.

e Map used to lay out the traffic noise analysis input parameters, including receptors
and highway segments plotted along with their coordinates.

e Proposed noise barrier type, size and location data.

e Public comments, coordination and responses related to noise issues, if handled by
consultant team.

The traffic noise analysis electronic data file shall be compiled following the completion of
the EPE phase. One copy shall be sent to the project manager for inclusion in the region
office or TSC project file, and two copies shall be sent to the MDOT Lansing office (one to
each: the Environmental Section and the Bureau of Bridges and Structures, Ancillary
Structures Unit). It can also be uploaded directly to the Traffic Noise Analysis ProjectWise
folder. The project number, project name, and month and year the noise study was

37 eCFR :: 23 CFR 771.129 -- Re-evaluations.
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completed should be included on the electronic storage label using the following
convention:

JOB NUMBER_PROJECT NAME_MONTH-YEAR
(example: 21022_196Corridor_062023)

A memorandum should be included in the file and must include a list of software versions
used for noise analysis, graphic illustration and document creation.

8.1.5 Section 106 Evaluations

Traffic noise analysis for a Section 106 evaluation shall be identified as a part of the overall
transportation improvement project when one or more historic properties (properties
either listed in or eligible for the National Register of Historic Places) are present in the area
impacted by the project. Section 106 of the National Historic Preservation Act defines
historic resources within a project area to assess effects and analyze alternatives to avoid,
minimize or mitigate adverse effects. The traffic noise analysis will focus on the question of
whether there is a noise impact on a Section 106 property when the property is
characterized by a need for a quiet environment for its intended purpose and the impact of
noise could adversely affect the integrity of the property. If there is a noise impact on a
Section 106 property, FHWA and MDOT are responsible for confirming the findings for any
noise effects to historic properties using the information gained from the traffic noise
analysis. The Michigan State Historical Preservation Office (SHPO) may provide input for
consideration in this determination. FHWA will make the final determination on whether
the noise impact is an adverse effect. Contact MDOT Lansing office cultural resource staff
for proper Section 106 procedures.

8.1.6 Section 4(f) Evaluations

Traffic noise analysis for a Section 4(f) evaluation shall be identified as a part of the overall
transportation improvement project.® The traffic noise analysis will focus on the question
of whether there is a constructive use of a Section 4(f) property related to traffic noise. If a
constructive use is determined through consultation with the FHWA NEPA program office
in Washington, D.C., and the MDOT 4(f) specialist, the noise analysis then becomes directly
related to the subject Section 4(f) analysis, documentation and resulting legal mitigation

commitments that must be carried out. Constructive use only occurs when the project's

38 Section 4f | Legislation, Regulations, and Guidance | Environmental Review Toolkit | FHWA

(dot.gov)
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proximity impacts are so severe that the protected activities, features or attributes that
qualify a property for protection under Section 4(f) are substantially impaired to a degree
that the property would no longer qualify for Section 4(f) consideration. The determination
of constructive use as it pertains to noise impacts on a Section 4(f) property is made by
FHWA by reviewing the information from the traffic noise analysis. FHWA will make the
determination based on whether the increased traffic noise levels interfere substantially
with the use and enjoyment of a noise-sensitive receptor protected by Section 4(f), such as
hearing the performance at an outdoor amphitheater, the sleeping area of a public
campground, the enjoyment of a historic site where a quiet setting is a generally
recognized feature or attribute of the site's significance, or the enjoyment of an urban park
where serenity and quiet are significant attributes. The Section 4(f) document and
mitigation commitments must be referenced in the Noise Analysis Report. Contact the
MDOT Lansing office Section 4(f) specialist for proper Section 4(f) procedures.

According to the following sections of 23 CFR 774.15(f)*°, FHWA states that a constructive
use does not occur in the following situations:

“(2) The impact of projected traffic noise levels of the proposed highway project on a noise-
sensitive activity do not exceed the FHWA noise abatement criteria as contained in Table 1
in part 772 of this chapter®, or the projected operational noise levels of the proposed
transit or railroad project do not exceed the noise impact criteria for a Section 4(f) activity
in the FTA guidelines for transit noise and vibration impact assessment or the moderate
impact criteria in the FRA [Federal Railroad Administration] guidelines for high-speed
transportation noise and vibration impact assessment;

(3) The projected traffic noise levels exceed the relevant threshold in paragraph (f)(2) of this
section because of high existing noise, but the increase in the projected noise levels if the
proposed project is constructed, when compared with the projected noise levels if the
project is not built, is barely perceptible (3 dB(A) or less).”

To summarize the regulation, in order for FHWA to begin considering whether or not a
highway traffic noise increase may constitute a constructive use under Section 4(f), there
must be:

a) A future traffic noise level that exceeds an Lequn) of 67 dB(A), or

3923 CFR 774.15(f), eCFR :: 23 CFR 774.15 -- Constructive use determinations.
40 Table 1 to Part 772, Noise Abatement Criteria, eCFR :: 23 CFR Part 772 -- Procedures for Abatement
of Highway Traffic Noise and Construction Noise
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b) Existing noise levels that exceed 67 dB(A) and a predicted increase with the future
build alternative greater than 3 dB(A) above the predicted future No-Build
Alternative noise level.

A noise barrier itself could be determined to have a constructive use as described in 23 CFR
774.15(e)(2)*" where:

“The proximity of the proposed project substantially impairs aesthetic features or
attributes of a property protected by Section 4(f), where such features or attributes are
considered important contributing elements to the value of the property.”

This situation is more likely to occur with historic properties, in which case the SHPO will be
brought into consultation with MDOT and FHWA.

Consultation and coordination with those responsible for the resource must be carried out
and documented in the Environmental Clearance document and Noise Analysis Report.

8.1.7 Title VI

Title VI of the 1964 Civil Rights Act and related statutes, prohibits discrimination on the
basis of race, color, national origin, age, sex, disability, or religion. FHWA is therefore
required by law to ensure that no person is excluded from participation in, denied the
benefit of or subjected to discrimination under any program or activity receiving federal
financial assistance. MDOT is therefore committed to ensuring that the benefits of traffic
noise abatement are provided without discrimination and that fair participation in any
required public involvement for noise abatement will be provided. See more on procedures
related to Title VI and the noise analysis in Section 8.1.8.

8.1.8 Environmental Justice

Executive Order (EO) 12898: Federal Actions to Address Environmental Justice in Minority
Populations and Low-Income Populations requires all federal agencies to identify and
address disproportionately high and adverse human health or environmental effects on
minority and low-income populations as much as is practical within the confines of the law.
EO 12898 reaffirms the principles of Title VI and related statutes, emphasizing the
incorporation of those provisions with the environmental and transportation decision-

4123 CFR 774.15(e)(2), eCFR :: 23 CFR 774.15 -- Constructive use determinations.
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making processes. Consult FHWA guidance on Title VI and environmental justice (EJ) for
more information.*

Noise abatement measures must meet the feasibility and reasonableness criteria outlined
in this document per 23 CFR 772.13(d) or they are not eligible for federal funding.
Characteristics of the local population near a noise wall are not allowable as a

consideration for noise abatement reasonableness.**4

Through coordination with EJ specialists, the noise analysis will determine if Title VI and EJ
communities are present within the project area and determine specific needs for public
involvement. For CE-level projects, the MDOT environmental justice subject matter expert
(E) SME) will gather data and list any readily identifiable groups or clusters of minority
and/or low-income populations within the project area. For major projects, the consultant

team, with the MDOT EJ SME, will do the same. Prior to any traffic noise-related public
meetings, the noise specialist will review the environmental notes and/or reach out to the
MDOT EJ SME to obtain that information. If there are Title VI and E] communities within the
project area, the noise specialist will reach out to the MDOT EJ SME to discuss if any
additional outreach measures are needed to ensure that outreach practices are in
compliance and consider the needs of the community (such as translating documents into
a language other than English).

To prevent disparate impacts on Title VI and EJ communities, and to comply with 23 CFR
772.13(j), MDOT does not accept third-party funding to build a noise barrier or other noise
mitigation measure when the noise barrier exceeds the maximum allowable SFPBU (see
Section 7.5).* This ensures that communities are not able to essentially “buy” noise
barriers. Noise barriers are required to be maintained by the state and must be compared
using the same reasonableness criteria without third-party funds considered in order to
maintain a fair and consistent process across communities.

In 2019, FHWA initiated a research project titled Research to Support Noise Rulemaking
"...to inform the development of a notice of proposed rulemaking (NPRM) for 23 CFR

42 FHWA Order 6640.23A - Resources | Federal Highway Administration (dot.gov)

4323 CFR 772.13(d)(2)(v), eCFR :: 23 CFR Part 772 -- Procedures for Abatement of Highway Traffic
Noise and Construction Noise

4423 CFR 200.9, eCFR :: 23 CFR Part 200 -- Title VI Program and Related Statutes - Implementation
and Review Procedures

4523 CFR 772.13(j), eCFR :: 23 CFR Part 772 -- Procedures for Abatement of Highway Traffic Noise and
Construction Noise

100


https://www.fhwa.dot.gov/legsregs/directives/orders/664023a.cfm
https://www.ecfr.gov/current/title-23/chapter-I/subchapter-H/part-772
https://www.ecfr.gov/current/title-23/chapter-I/subchapter-H/part-772
https://www.ecfr.gov/current/title-23/chapter-I/subchapter-C/part-200
https://www.ecfr.gov/current/title-23/chapter-I/subchapter-C/part-200
https://www.ecfr.gov/current/title-23/chapter-I/subchapter-H/part-772
https://www.ecfr.gov/current/title-23/chapter-I/subchapter-H/part-772

772...", which is anticipated to end in 2024.* Updates to the federal regulation (23 CFR 772)
are expected to follow shortly after. FHWA has indicated that this may include a stronger
connection between traffic noise policies and EJ. MDOT will evaluate its policies and
procedures related to traffic noise and EJ based on the updated guidance once it becomes
available.

For further assistance on this issue, contact the MDOT Lansing office EJ] SME.

8.2 PE Phase/Final Design Traffic Noise Reporting

The Final Design Noise Analysis Report (or Addendum, as appropriate) is meant to
document the final noise abatement design, the public involvement process and results,
any maintenance agreements between the local officials, and any construction noise
mitigation activities. Appendix B, the Noise Analysis and Reporting Checklist, provides a
detailed listing of necessary steps and documentation for the PE phase.

8.2.1 Final Design Noise Analysis Report: Format and Content

The Final Design Noise Analysis Report should include, at least, the information presented
in the following outline. Although the intent is to provide statewide uniformity for all Final
Design Noise Analysis Reports, there is the understanding that additional information and
variations to the following outline may be necessary due to project specifics.

1) Executive summary.
a) Asynopsis of the project and proposed noise abatement commitments.
i) Focus on providing information in an easy to understand way, keeping in mind
that this is a public document.
2) Introduction.
a) Background, design year and specific details of the project, including the preferred
alternative and side road improvements.
b) Regional and project location maps.
c) EPE noise abatement results and commitments summary.
d) Date of Public Knowledge.
3) Discussion of methods used to analyze the project.

a) Basic traffic noise concepts.

b) Monitoring and modeling methodology used.
c) Years considered.

d) Field measurement and model comparison.

46 Research to Support Noise Rulemaking | FHWA (dot.gov)
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4)

5)

6)

7)

8)

Discussion of noise analysis information.

a) ldentification and description of each CNE.

b) Any alignment or elevation changes since EPE phase.

c) Existing conditions.

d) Design year build conditions.

Discussion of analyzed or modeled noise abatement.

a) Modeled noise abatement.

b) Confirm feasibility and reasonableness.

c) Noise barrier matrix indicating the height of the noise barriers at each location
where the height changes (i.e., barrier profile) and whether the barrier is ground-
mounted or on a structure.

d) Updates to barrier tables discussed in Sections 8.1.1 and Section 4.4.2.1.

Construction noise consideration.

a) ldentification and discussion of construction noise impacts and opportunities to
minimize any impacts.

Public involvement process.

a) Discussion of public involvement efforts during the NEPA clearance process and any
public comments concerning the preliminary noise abatement commitments
(including community meetings, individual meetings and special coordination).

b) Discussion of public involvement efforts during the PE phase and voting results
related to desire for a barrier (including community meetings, individual meetings
and special coordination).

c) Voting results for the barrier's location/color and texture, if applicable.

d) Abatement commitments: acoustic profiles* and aesthetics.

Appendices.

a) Graphic showing noise barrier(s) with receptors identified as impacted/not impacted

and benefited/not benefited against aerial imagery. Impacted receptors should be
shown as red squares and non-impacted receptors shown as green circles.
Benefited receptors can be shown with white circles within the impacted/not
impacted symbology.

b) List of preparers and reviewers.

*Note that the final design barrier based on TNM 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.

The following information should be included with the report in electronic format:
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¢ FHWA TNM input and output data and files, traffic data used in the analysis, and
pertinent correspondence.

e Supporting computer-aided design (CAD) files, upon request.

e Copy of the traffic noise portion of the NEPA clearance document (if determined to
be necessary).

The entire Final Design Noise Analysis Report should follow the guidance in Section 8.1.1
regarding map elements.

8.2.2 Final Design Noise Analysis Report Processing

Upon completion of a draft Final Design Noise Analysis Report or Addendum and prior to
any public meeting(s), the report should be provided to the following MDOT contacts for
review: appropriate TSC or region office, Environmental Services Section, the Bureau of
Bridges and Structures’ Ancillary Structures Unit, and the Roadside Development Unit. After
this review, if comments are provided, MDOT offices will return the report with requested
edits to the report author. FHWA approval occurs during the NEPA document approval. The
draft Final Design Noise Analysis Report may be forwarded to FHWA for its review and
concurrence upon request. Type | and Type Il projects utilizing federal funds for noise
barriers must be reviewed by FHWA. It is MDOT's practice to provide error-free documents
(including grammatical and typographical errors) to FHWA. However, concurrent review by
MDOT and FHWA may be required due to schedule limits. The comments will be returned
to the report author. In the letter transmitting the comments to the Region office, MDOT
and/or FHWA shall determine the appropriate processing for the revised document and

indicate when it should be released for public review and comment.

Once it has been determined that the draft Final Design Noise Analysis Report is
acceptable, the Region office or TSC may make it available for public and local agency
review; any necessary traffic noise public meeting(s) should be conducted per Section 7 of
this handbook. After receipt of the public and agency review comments on the draft Final
Design Noise Analysis Report, the Lansing office and Region office or TSC shall analyze the
comments and determine if:

e Additional noise impact assessment is required to address comments.
¢ Noise abatement measure commitments have changed based on new or corrected
information provided during the public involvement process.

Once these have been considered, the final version of the Final Design Noise Analysis
Report shall be submitted to the MDOT Lansing office. The final version of the Final Design
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Noise Analysis Report shall be processed in the same manner as the draft version of the
document.
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