6. SUMMARY OF NOISE MITIGATION OPTIONS AND RECOMMENDATIONS

This report provides a summary of potential noise mitigation measures that can be considered in
response to highway-induced noise impacts. The FHWA, through 23 CFR, Part 772, identifies
situations where federal funds may be used for noise abatement. ODOT Noise Procedures
(Policy 417-001(SP)) further define highway noise impact assessment procedures, noise
abatement procedures, coordination requirements, and noise abatement criteria, applicable to
both federally funded and 100% state-funded projects.

As per state and federal procedures, noise abatement will be considered when noise impacts are
identified; noise abatement measures would effectively reduce noise impacts; and the overall
noise abatement benefits outweigh any adverse effects and the associated costs of the proposed
abatement. The specific noise abatement measures identified in 23 CFR, Part 772 include:

(1) Traffic management measures;

(2) Alteration of horizontal and vertical alignments;

(3) Acquisition of property rights for construction of noise barriers;

(4) Construction of noise barriers (within or outside highway right of way);

(5) Acquisition of real property to serve as a buffer to preempt development; and
(6) Noise insulation of public use nonprofit institutional structures.

In addition to the noise mitigation measures mentioned above, this report further investigated any
and all potentially feasible and reasonable noise mitigation measures that may be available to the
Department. Noise mitigation measures were evaluated at the noise source, in the noise path,
and at the noise receiver. Additionally, planning initiatives (at both the state and local level) are
also discussed for their potential to promote noise compatible land use planning, and avoid future
conflicts between non-compatible land uses.

This section of the report will present a summary of the noise abatement options that have been
considered. Tables 4 through 7 provide a summary of the noise mitigation measures that have
been considered at the noise source, in the noise path, at the noise receiver, and through planning
initiatives. These tables identify the specific mitigation measure considered, and present a
summary of potential benefits, relative cost, maintenance concerns, pros, cons, and a summary of
feasible situations for which the mitigation measure could be most effective.

Table 4 provides a list of noise abatement options that are available to reduce noise levels at the
noise source. These potential mitigation measures are described in detail in Section 5.1 - Noise
Source. As shown in Table 4, at the noise source, engineering considerations appear to have the
greatest potential to reduce noise levels associated with highway projects. Perhaps the most
effective (and cost-effective) option is to modify the horizontal alignment to avoid noise-
sensitive areas or the vertical alignment to increase roadway cuts and provide natural shielding to
near-by noise sensitive land uses. This technique is effective for new transportation projects, but
may have limited application to roadway improvement projects, where the general location of the
roadway alignment is already set. Effective noise mitigation is also available by modifying the
existing or proposed pavements, and replacing standard PCC pavement types with open graded
and softer pavement options. Assuming PCC pavements as a standard, noise reductions of 3 to 8
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dBA can be achieved by implementing alternate pavements and/or implementing roadway
surface treatments/overlays. The report presents a summary of the options, benefits, and costs
that can be anticipated.
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While recent reports document potential benefits associated with alternate pavement types,
FHWA will not allow state DOT’s to consider alternate pavement as a form of noise mitigation
unless the state enters into “Quiet Pavement Research” or a Quiet Pavement Pilot Program
(QPPP). Each of these programs has different requirements (documented in the body of the
report) that should be considered prior to considering alternate pavement as a noise mitigation
measure. Additionally, ODOT should also consider the potential noise benefits against potential
increased costs, durability, maintenance issues, and safety (traction) concerns, before any final
decisions are made to implement this form of noise abatement.

Operational factors and modifications can also provide some benefit of reduced noise from
highway sources. Perhaps the most effective technique related to operational factors is to
restrict/reduce heavy truck volumes and reduce posted speeds on problem roadways.
Unfortunately, these techniques can impact the regional movement of people and goods; and
therefore can only be considered in specific situations.

Table S provides a list of noise abatement options that are available to reduce noise levels in the
noise path. These potential mitigation measures are described in detail in Section 5.2 - Noise
Path. As shown in Table 5, in the noise path, noise barriers and earth berms appear to have the
greatest potential for implementation in response to an identified noise impact. Noise barriers
and earth berms can achieve noise reductions in the range of 5 to 15 dBA. Noise barriers have a
relatively high cost, in the range of 2.1 million dollars per lineal mile, however, these options
still appear to be the most feasible and reasonable form of noise mitigation available for both
existing and future roadway projects (both Type I and Type II projects). Earth berms are often a
preferred alternative to noise barriers; however, the implementation of berms can have
engineering concerns, due the large horizontal footprint typically required to achieve adequate
berm height. Given these concerns, the design and construction of earth berms is often more
difficult when considering improvements to existing roadways, or as a form of Type II noise
mitigation. The cost of earth berms can vary significantly, depending on the availability of open
space and fill material. For these reasons, earth berms are considered as an effective alternative
to noise barriers on a case-by-case basis. Buildings and other man-made structures can also
reduce noise levels (comparable to noise barriers or berms), but are generally located outside of
ODOT right-of-way, and generally beyond the control of the department for implementation in
response to noise impacts.

Vegetative screening can provide some benefits to reduce noise levels, if the vegetation has
adequate width and density. Unfortunately, vegetation must be in the range of 100 to 200 feet
wide to provide effective noise reductions. Additionally, unless the vegetation is coniferous,
noise benefits tend to vary from season to season. Given theses requirements, existing
vegetation between the roadway and the receivers can help to reduce noise levels; however, it is
very difficult to plant vegetation with adequate density and thickness to provide noise abatement
in response to noise impacts. FHWA and ODOT do recognize the psychological benefits of
vegetation screening and do support this technique as an alternative to noise mitigation or as a
means to improve the aesthetic appearance of noise mitigation features (such as barriers or
berms).
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Active Noise Cancellation is a very complex form of noise mitigation that is still in a very
experimental phase when considering noise abatement in three-dimensional situations. This concept
has been effectively developed for one-dimensional applications, such as noise cancelling headsets
used in the aviation industry or in HVAC duct-work. Unfortunately, to date no products exist
commercially (or are approved by FHWA or any state DOT) that have the potential to reduce noise
levels adjacent to highway corridors. Additionally, it is assumed that any concepts of noise
cancellation for highway sources would have high construction and maintenance costs, although no
specific products were identified or evaluated in detail as part of this analysis. Therefore, this
concept remains a significant challenge to provide feasible and reasonable noise reductions in
response to existing and/or future highway-related noise impacts.

Table 6 provides a list of noise abatement options that are available to reduce noise levels at the
noise receiver. These potential mitigation measures are described in detail in Section 5.3 - Noise
Receivers. As shown in Table 6, there are limited options available to address noise levels at the
receiver. Noise masking can help to reduce the annoyance of highway-related noise; however, this
technique cannot reduce noise levels, and typically has minimal opportunity for implementation.

Sound insulation is an effective technique for reducing interior noise levels for special land uses.
These uses include nonprofit institutional structures such as churches, hospitals, libraries, and
schools. Sound insulation is an effective technique to reduce interior noise level impacts, but not a
preferred technique, since this option cannot effectively reduce exterior noise levels. ODOT
currently has a formal evaluation process in place to provide sound insulation, where warranted.

Table 7 provides a list of noise abatement options that are available to reduce noise levels through
Planning Initiatives. These potential mitigation measures are described in detail in Section 5.4, and
shown in Table 7. As indicated, noise compatible land use planning is a noise abatement technique
that has excellent potential to reduce or eliminate future highway-induced noise impacts. The
concept involves encouraging logical development trends, by developing less-sensitive land uses
adjacent to transportation corridors and promoting the use of open space to provide buffer zones
between highways and noise-sensitive developments. This concept relies on effective planning at the
local level, and requires effective communication between state and local government to become an
effective tool. This concept is voluntary in nature, and requires local government to proactively plan
for and prevent incompatible land uses adjacent to highway corridors. Effective implementation also
relies on State DOT’s to promote and educate local municipalities and planning organizations of the
tools available. The concept may also require state DOT’s to perform inventories of land uses and
noise levels to provide local planners with the information necessary to implement an effective
program. The cost of this concept varies significantly, depending on the needs of specific
communities and the goals of the program. However, regardless of these variations, noise
compatible land use planning is a very effective tool that, if done effectively, can avoid future noise
impacts, reduce the needs for other forms of noise mitigation, enhance transportation corridors,
promote commercial and industrial development, increase local tax base, and improve the overall
quality of life adjacent to transportation corridors. ODOT has initiated noise compatible land use
planning and is currently working with the Miami Valley Regional Planning Commission to promote
these strategies. If successful, it may be appropriate for the Department to expand this program to
other areas, and ultimately state wide, to avoid future noise impacts through effective planning.
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While the acquisition of land to serve as a buffer is also an effective planning tool, this concept is
generally adopted by highway agencies during the roadway planning and design stages. The
concept involves the purchase of undeveloped lands to serve as a buffer to preempt future
development directly adjacent to highway corridors. While effective at eliminating noise
impacts, this is a very costly strategy that is often not supported by ODOT and FHWA for
specific transportation improvement projects. Additionally, this strategy is not allowable in Ohio
due to specific limitations outlined in the Ohio Revised Code §5501.32.

Table 8 provides a complete summary of the noise mitigation options that were evaluated as part
of this research effort. Based on the results of this study and ongoing research in the field of
highway noise mitigation, below is a summary of noise mitigation recommendations that should
be further considered by ODOT to address existing and future highway-related noise impacts.

Clearly, the most effective forms of noise mitigation currently available to State DOT’s are noise
barriers and earth berms. While these options have relatively high costs, the potential benefits
that can be provided by barriers and/or berms are unmatched by any other strategy.
Additionally, noise barriers and earth berms are typically effective strategies to reduce impacts
on both existing and planned roadway corridors.

Engineering considerations can also reduce future noise impacts. The most effective engineering
options appear to be the modification of horizontal and vertical alignments and alternate
pavement types. Often the modification of vertical and horizontal alignments is limited to new
roadways on new location, where ODOT has more flexibility to modify the location of the
roadway. Alternate pavement types can also provide significant noise reductions; however,
unless ODOT enters into Quiet Pavement Research and/or a Quiet Pavement Pilot Program
(QPPP), FHWA will not support alternate pavement as an effective noise mitigation measure.

Noise Compatible Land Use planning can effectively avoid future noise level impacts at
currently undeveloped lands by promoting logical development trends and site planning. The
cost of these programs can vary greatly, depending on the initiatives and goals of the program.
Again, this technique requires proactive planning and effective communication and cooperation
between state and local agencies to develop an effective program. While this program is
voluntary and its costs may vary, the anticipated benefits can be significant. ODOT is currently
promoting these concepts with the Miami Valley Regional Planning Commission, and if
successful, may want to consider expanding the program to other regions/municipalities, and
ultimately state-wide.
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