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INTRODUCTION

Some of the most pervasive sources of noise in the environment come from transportation systems.
Highway traffic noise is a dominant noise source in urban and rural environments. In response to the
problems associated with highway traffic noise, the United States Code of Federal Regulations Part 772
(23 CFR 772), "Procedures for Abatement of Highway Traffic Noise and Construction Noise,"
establishes standards for abatement of highway traffic noise. The purpose of this document is to provide
Federal Highway Administration (FHWA) guidance for the applying 23 CFR 772 in the analysis and
abatement of highway traffic noise. Following this guidance is strictly voluntary. It is based on lessons
learned and best practices and does not constitute the establishment of an FHWA standard. Not all
studies are the same; therefore this guidance is intended to be non-prescriptive, and its application
flexible and scalable to the type and complexity of the analysis to be undertaken.

THREE-PART APPROACH TO HIGHWAY TRAFFIC NOISE
ABATEMENT

Effective control of highway traffic noise requires (1) control of land use planning adjacent to highways,
(2) quieter vehicles, and (3) when feasible and reasonable, abatement of highway traffic noise for
individual projects.

The first component is traditionally an area of local responsibility. The other components are the joint
responsibility of private industry and of Federal, State, and local governments.

Noise Compatible Planning

The Federal government has no authority to regulate land use planning or the land development process
on non-Federal lands. The FHWA and other Federal agencies encourage State and local governments to
practice land use planning and control near highways. The FHWA advocates that local governments use
their regulatory authority to prohibit incompatible development adjacent to highways, or require
planning, design and construction of developments that minimize highway traffic noise impacts.

Some State and local governments have enacted statutes for land use planning and control. For example,
California requires local governments to consider the adverse environmental effects of highway traffic
noise in their land development process. Additionally, the law gives local governments broad powers to
pass ordinances relating to the use of land, including the location, size, and use of buildings and open
space. Wisconsin has a State law, which requires formal adoption of a local resolution supporting the
construction of a proposed noise barrier that documents the existence of local land use controls to
prevent the future need for noise barriers adjacent to freeways and expressways.

Other States and local governments have similar laws, but the entire issue of land use is extremely
complicated. Many competing considerations enter into land use control decisions, making it unlikely
that land use planning and control will eliminate incompatible land development near highways.

Source Control

The Noise Control Act of 1972 authorizes the U.S. Environmental Protection Agency (EPA) to establish
noise regulations to control major sources of noise, including transportation vehicles and construction
equipment. Additionally, this legislation requires EPA to issue noise emission standards for motor
vehicles used in interstate commerce (vehicles used to transport commaodities across State boundaries)
and requires the Federal Motor Carrier Safety Administration (FMCSA) to enforce these noise emission
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standards. The EPA established regulations, which set emission level standards for newly manufactured
medium and heavy trucks with a gross vehicle weight rating (GVWR) greater than 10,000 pounds and
capable of operating on a highway or street. Table 1 shows the maximum noise emission levels allowed
by the EPA noise regulations for these vehicles.

Table 1: Maximum Noise Emission Levels as Required by EPA for Newly Manufactured Trucks with
GVWR Over 10,000 Pounds

Effective Date Maximum Noise Level 50 Feet from Centerline of Travel*

January 1, 1988 80 dB(A)

* Using the Society of Automotive Engineers, Inc. (SAE), test procedure for
acceleration under 35 mph

The Federal government also has authority to regulate noise emission levels for existing (in use)
medium and heavy trucks with a GVWR of more than 10,000 pounds that are engaged in interstate
commerce. Table 2 shows the EPA emission level standards for in use medium and heavy trucks
engaged in interstate commerce. The FMCSA enforces these standards. State or local governments have
regulatory authority over all other vehicles.

Table 2: Maximum Noise Emission Levels as Required by EPA for In Use Medium and Heavy Trucks
with GVWR Over 10,000 Pounds Engaged in Interstate Commerce

Effective Date Speed Maximum Noise Level 50 Feet
from Centerline of Travel
< 35 mph 83 dB(A)
January 8, 1986 > 35 mph 87 dB(A)
Stationary 85 dB(A)

Highway Traffic Noise Abatement

The National Environmental Policy Act (NEPA) of 1969 provides broad authority and responsibility to

Federal agencies for evaluating and mitigating adverse environmental effects, including highway traffic
and construction noise. NEPA directs the Federal government to use all practical means and measures to
promote the general welfare and foster a healthy environment.

The Federal-Aid Highway Act of 1970 (23 USC 8109(i)) specifically addresses the abatement of
highway traffic noise. This law mandates FHWA to develop highway traffic noise standards.

The law requires promulgation of highway traffic noise level criteria for various land use activities. The
law further provides that FHWA not approve the plans and specifications for a Federal-aid highway
project unless the project includes adequate highway traffic noise abatement measures to implement the
appropriate noise level standards. The FHWA has developed and implemented regulations for the
analysis and mitigation of highway traffic noise in Federal-aid highway projects.
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The FHWA highway traffic noise regulation is 23 CFR 772. The regulation requires the following
during the planning and design of a highway project: (1) identification of highway traffic noise impacts;
(2) examination of potential abatement measures; (3) the incorporation of reasonable and feasible
highway traffic noise abatement measures into the highway project; (4) coordination with local officials
to provide helpful information on compatible land use planning and control; and (5) identification and
incorporation of necessary measures to abate construction noise.

The regulation contains highway traffic Noise Abatement Criteria (NAC) for different types of land uses
and human activities. Highway traffic noise impacts occur when the predicted highway traffic noise
levels approach or exceed the noise abatement criteria, or when the predicted highway traffic noise
levels substantially exceed the existing highway traffic noise levels. The regulation does not require
meeting the abatement criteria in every instance, and do not define the criteria as design standards for
highway traffic noise abatement. Rather, the regulation requires that FHWA make every feasible and
reasonable effort to provide substantial noise reduction when highway traffic noise impacts occur.
Compliance with 23 CFR 772 is a prerequisite for granting Federal-aid highway funds for construction
or reconstruction of a highway.

NOISE FUNDAMENTALS

Sound is when an object moves; the rustling of leaves as the wind blows, the air passing through our
vocal chords, the almost invisible movement of speakers. The movements cause vibrations of the
molecules in air to move in waves like ripples on water. When the vibrations reach our ears, we hear
what we call sound.

Noise is unwanted sound. The vibration of sound pressure waves in the air produces sound. Sound
pressure levels used to measure the intensity of sound are described in terms of decibels. The decibel
(dB) is a logarithmic unit, which expresses the ratio of the measured sound pressure level to a standard
reference level. Sound is composed of various frequencies, but the human ear does not respond to all
frequencies. Frequencies to which the human ear does not respond are filtered out when measuring
highway traffic noise levels. Sound level meters are usually equipped with weighting circuits, which
filter out selected frequencies. The A-scale on a sound level meter best approximates the frequency
response of the human ear. Sound pressure levels measured on the A-scale of a sound meter are
abbreviated dB(A).

In addition to noise varying in frequency, noise intensity fluctuates with time. The most common
descriptor of environmental noise in the United States of America is the equivalent (energy average)
sound level. The equivalent sound level is the steady state, A-weighted sound level which contains the
same amount of acoustic energy as the actual time varying, A-weighted sound level over a specified
period of time (see Figure 1). If the time period is one hour, the descriptor is the hourly equivalent sound
level, Leq(h), which is widely used by highway agencies as a descriptor of highway traffic noise. An
additional descriptor, which is sometimes used, is the L. This is simply the A-weighted sound level
that is exceeded 10 percent of the time.

Figure 1: Conceptualizing Equivalent Sound Level, LEQ
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Decibel Addition

As mentioned above, decibels are logarithmic units and are not added arithmetically. Table 3 provides
general procedures for decibel addition. This table shows that the sound pressure level from two equal
sources is 3 dB greater than the sound pressure level of just one source. So, two trucks producing 90 dB
each combine to produce 93 dB, not 180 dB. In other words, a doubling of the noise source produces
only a 3 dB increase in the sound pressure level. Studies have shown that this increase is barely
perceptible by the human ear.

Table 3: Rules for Combining Sound Levels by ""Decibel Addition"

When two decibel values differ by | Add the following amount to the higher value
OorldB 3dB
2or3dB 2dB
4t09dB 1dB
10 dB or more 0dB

*For noise levels known or desired to an accuracy or +| decibel (acceptable for traffic noise analyses)

Decibel Changes, Loudness, and Energy Loss

Most observers perceive an increase or decrease of 10 dB in the sound pressure level as doubling or
halving of the sound. For example, 70 dB will sound twice as loud as 60 dB. Table 4 shows the
relationship between decibel changes and the corresponding relative loudness, as well as the actual loss
in energy that occurs with each change.

Table 4: Decibel Changes, Loudness, and Energy Loss

Sound Level Change Relative Loudness Acoustic Energy Loss
0dB(A) Reference 0
-3dB(A) Barely Perceptible Change 50%
-5 dB(A) Readily Perceptible Change 67%
-10 dB(A) Half as Loud 90%
-20 dB(A) 1/4 as Loud 99%
-30 dB(A) 1/8 as Loud 99.9%
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Sound Propagation

Sound intensity decreases in proportion with the square of the distance from the source. Generally,
sound levels for a point source will decrease by 6 dB(A) for each doubling of distance. Sound levels for
a highway line source vary differently with distance, because sound pressure waves propagate along the
line and overlap at the point of measurement. A long, closely spaced, continuous line of vehicles along a
roadway becomes a line source and produces a 3 dB(A) decrease in sound level for each doubling of
distance. However, experimental evidence has shown that where sound from a highway propagates close
to “soft” ground (e.g., plowed farmland, grass, crops, etc.), a more suitable drop-off rate to use is not 3
dB(A) but rather 4.5 dB(A) per distance doubling.

Vehicle Categories
For the purpose of highway traffic noise analyses, motor vehicles fall into one of five categories:

1. Automobiles - vehicles with two axles and four tires;

2. Medium trucks - all cargo vehicles with two axles and six tires;

3. Heavy trucks - all cargo vehicles with three or more axles;

4. Buses - all vehicles designed to carry more than nine passengers; and

5. Motorcycles — all vehicles with two or three tires and an open-air driver/passenger
compartment

The emission levels of all five-vehicle types increase as a function of the logarithm of their speed. In
other words, the highway traffic noise levels increases with increasing speed for all five vehicle types.

Variables Affecting Highway Traffic Noise
The level of highway traffic noise primarily depends on three things:

1. The volume of the traffic,
2. The speed of the traffic, and
3. The number of trucks in the flow of the traffic.

Generally, heavier traffic volumes, higher speeds, and greater numbers of trucks increase the loudness of
highway traffic noise. Vehicle noise is primarily a combination of the noises produced by the engine,
exhaust, and tires. Defective mufflers or other faulty equipment on vehicles can increase the loudness of
highway traffic noise. Any condition (such as a steep incline) that causes heavy laboring of motor
vehicle engines will also increase highway traffic noise levels. Additionally, other, more complicated
factors affect the loudness of highway traffic noise. For example, as a person moves away from a
highway, distance, terrain, vegetation, and natural and manmade obstacles reduce highway traffic noise
levels. Highway traffic noise is not usually a serious problem for people who live more than 500 feet
from heavily traveled freeways or more than 100 to 200 feet from lightly traveled roads. In quiet
settings, however, such as rural areas, people notice highway traffic noise over greater distances.
Pavement type can also affect noise generated at the tire/pavement interface.

FHWA HIGHWAY TRAFFIC NOISE REGULATION

The following discussion will address those requirements and point out the most important issues related

to the requirements. Each section of 23 CFR 772 follows with a discussion of that section. Some

sections are self explanatory and need only a sentence or two of discussion. Other, more complicated
June 2010
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sections will have greater discussion. The regulation specifies the requirements highway agencies must
meet when using Federal-aid funds for highway projects.

772.1 Purpose

PURPOSE. To provide procedures for noise studies and noise abatement measures to help
protect the public health welfare and livability, to supply noise abatement criteria, and to establish
requirements for information to be given to local officials for use in the planning and design of
highways approved pursuant to Title 23, United States Code (U.S.C.).

Protection of the public health and welfare is an important responsibility that FHWA helps to
accomplish during the planning and design of a highway project. The U.S. Congress has directed FHWA
to develop noise standards with passage of the 1970 Federal-Aid Highway Act. Concerned citizens and
States encouraged Congress to provide this protection.

772.3 Noise Standards

NOISE STANDARDS. The highway traffic noise prediction requirements, noise analyses, noise
abatement criteria, and requirements for informing local officials in this directive constitute the
noise standards mandated by 23 U.S.C. 109(i). All highway projects which are developed in
conformance with this directive shall be deemed to be in conformance with the Federal Highway
Administration (FHWA) noise standards.

This section makes 23 CFR 772 in its entirety the FHWA highway traffic noise standard. The standard is
required by 23 U.S.C. 109(i). Some people mistake the highway traffic noise abatement criteria for the
FHWA standard. Early on, FHWA did not want to be restricted to specific highway traffic noise levels
that are unachievable in many highway projects. The standard developed by FHWA best serves the
public in terms of protection and reasonable cost.

772.5 Definitions

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 the highway agency’s reasonableness
design goal.

Common Noise Environment. A group of receptors within the same Activity Category in Table 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, cross-roads.

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.

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

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.

Feasibility. The combination of acoustical and engineering factors considered in the evaluation of
a noise abatement measure.
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Impacted Receptor. The recipient that has a traffic noise impact.

L10. The sound level that is exceeded 10 percent of the time (the 90th percentile) for the period
under consideration, with L10(h) being the hourly value of L10.

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

Multifamily Dwelling. A residential structure containing more than one residence. Each residence
in a multifamily dwelling shall be counted as one receptor when determining impacted and
benefited receptors.

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 stand alone 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).

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.

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.

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

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

Residence. A dwelling unit. Either a single family residence or each dwelling unitin a
multifamily dwelling.

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.

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 a Type |
project, an increase in noise levels of 5 to 15 dB(A) in the design year over the existing noise level.

Traffic Noise Impacts. Design year build condition noise levels that approach or exceed the NAC
listed in Table 1 for the future build condition; or design year build condition noise levels that
create a substantial noise increase over existing noise levels.

Type | Project.
(1) The construction of a highway on new location; or,
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(2) The physical alteration of an existing highway where there is either:

(i) Substantial Horizontal Alteration. A project that halves the distance between
the traffic noise source and the closest receptor between the existing condition to the
future build condition; or,

(if) 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,

(3) The addition of a through-traffic lane(s). This includes the addition of a through-traffic
lane that functions as a HOV lane, High-Occupancy Toll (HOT) lane, bus lane, or truck
climbing lane; or,

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

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

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

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

(8) If a project is determined to be a Type | project per § 772.5 then the entire project area
as defined in the environmental document is a Type | project.

Type 11 Project. A Federal or Federal-aid highway project for noise abatement on an existing
highway. For a Type Il project to be eligible for Federal-aid funding, the highway agency must
develop and implement a Type Il program in accordance with section 772.7(e).

Type 111 Project. A Federal or Federal-aid highway project that does not meet the classifications
of a Type I or Type Il project. Type Il projects do not require a noise analysis.

Most of these definitions are self explanatory. However, the definitions for Design Goal, Design Year,
Type | Projects, Type Il Projects and Type Il Projects warrant further attention because they introduce
new items or clarify longstanding terms. Clarification on some terms occurs where they appear in the
regulation.

Design Goal

The design goal is a reasonableness factor indicating a specific reduction in noise levels that highway
agencies use to identify that a noise abatement measure effectively reduces noise. It is a comparison of
the design year noise level with the abatement measure to the design year noise level without the
abatement measure. Some States already used a design goal to specify a substantial decrease as
discussed in prior FHWA guidance. The Design Goal establishes a criterion, selected by the highway
agency that noise abatement must achieve. The design goal is not the same as acoustic feasibility, which
is the minimum level of effectiveness of a noise abatement measure. Acoustic feasibility indicates that
the noise abatement measure can at a minimum achieve a discernible reduction in noise levels.
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Type | Projects

Highway on New Location

Construction of a highway on new location is self-explanatory. There is no highway before the
construction, and there will be one afterwards. The addition of interchanges and ramps (e.g., adding a
ramp in a quadrant to complete an existing partial interchange, adding a new lane to an existing ramp
that is carried all the way to the mainline, etc.) to existing highways would also be a highway on new
location and must be classified as a Type | project.

Physical Alteration of an Existing Highway

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 previously a shielded traffic noise 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,
because 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.

Changes in the horizontal alignment that reduce the distance between the source and receiver by half or
more result in a Type | project.

Identification of the physical alteration of an existing highway which increases the number of through
traffic lanes requires considering the through traveled way--that portion of the highway constructed for
the movement of vehicles, exclusive of the shoulders and turn lanes. The lane addition must include a
full lane width, i.e., 12 feet, and must increase the capacity of the highway. The addition of a full lane to
the mainline of a highway is a Type | project. The addition of an auxiliary lane is also a Type | project,
unless the auxiliary lane is a turn lane. The addition of truck climbing lanes to existing highways can
create significant changes in alignment and/or add through-traffic lanes, if the truck-climbing lane is
long enough to function as a through-traffic lane and/or increases capacity.

The addition of a new through lane requires analysis on both sides of the highway whether the new
lane(s) are all in one direction of travel or in both directions. New through lanes result in added capacity,
more traffic and usually, more traffic noise.

Similarly, the addition of high-occupancy vehicle (HOV) lanes or high occupancy toll (HOT) lanes to
highways are also Type | projects, whether added in the median or on the outside of the existing
highway, since they add through-traffic lanes. Highway traffic noise analysis is required for both sides
of the highway even HOV or HOT lanes added to one side of the highway. Frequently, HOV or HOT
projects cause little or no change in the existing or future noise environment. However, highway traffic
noise impacts may occur, since existing noise levels may already approach or exceed noise abatement
criteria. In these instances, the highway agency must consider and implement abatement if feasible and
reasonable.

New lanes also occur due to restriping projects. In this case, the pavement width may remain the same,
but the project designates an additional traffic lane(s) by restriping the existing pavement.

No Change between Existing and Future Highway Traffic Noise Levels
A commonly held viewpoint is that a highway traffic noise analyses is not necessary for projects that do
not change the noise environment - that is, no change in the noise levels from those that exist today or
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no change in the noise levels from those that will exist in the future if no project is implemented (e.g., 70
dB(A) existing and 70 dB(A) in the future, with or without the project). However, the FHWA highway
traffic noise regulations were developed to specifically address the improvement of situations where
existing highway traffic noise levels are already high (i.e., a highway traffic noise impact already exists).
Thus, highway traffic noise analyses are required for all Type | projects, even when there is no change in
the surrounding noise environment. A parallel occurs with highway projects that upgrade or improve
substandard safety features even though the overall goal of the project is not specifically safety-related.
A project with any Type | work is a Type | project, and a highway traffic noise analysis is required for
the entire project, as defined in the project’s environmental document.

Weigh Stations, Rest Stops and Toll Plazas

Expansion or new construction of weigh stations, rest stops and toll plazas require analysis as Type |
projects. They require special attention and consideration for determining existing and future noise
levels. These land uses include a mix of stationary and mobile sources. Noise analysts should develop a
methodology in coordination with the highway agency noise coordinator to determine existing and
future noise levels at these locations.

NEPA versus 23 CFR 772 Analysis Requirements

There is a major difference between NEPA and 23 CFR 772 requirements for determining highway
traffic noise impacts. Under NEPA, a proposed alternative is compared with a baseline (the future, no-
build scenario, also called the no-build alternative) to determine whether highway traffic noise impacts
will occur. That is, the proposed project causes an impact when it changes the noise level compared to
the no-build condition. Changes that are less than 3 dB(A) may be considered negligible or unimportant
under NEPA because they are barely perceptible. The absolute noise level, however, may be important
to consider if it reaches or exceeds the level of speech interference, i.e., the NAC for that land activity
category. Some highway agencies require analysis of the no build and comparison to existing and or
future noise levels to satisfy NEPA. 23 CFR 772 does not require analysis of the no build scenario.

23 CFR 772, however, defines highway traffic noise impacts differently: a highway traffic noise impact
occurs when a build alternative’s predicted noise level approaches or exceeds the NAC, or represents a
substantial increase over existing noise levels. Even if predicted noise levels decrease in the future as a
result of the project, e.g. from 72 dB(A) to 69 dB(A) at a Category B site, there is still a highway traffic
noise impact under 23 CFR 772, and abatement must be considered.

A highway traffic noise analysis based on NEPA requirements may also be necessary in the extremely
rare instance where the project itself is expected to create a highway traffic noise impact (e.g., side
slopes are flattened as part of a project to improve an intersection and the resultant highway traffic noise
levels approach or exceed the NAC and are at least 3 dB(A) greater than existing noise levels). Consider
this type of project on a case-by-case basis in accordance with NEPA.

Tiered Environmental Impact Statements (EIS’s)

The highway agency should coordinate with the FHWA Division Office for projects developed under a
Tiered EIS with regard to application of a Type | designation. In most cases, it is appropriate to make
the Type | project designation under the Tier 2 environmental document.

Type Il Projects

The following discussion outlines measures that can be taken in the Federal-aid highway program to
abate highway traffic noise problems along existing highways. The discussion highlights the
prioritization process for highway projects that provide this abatement and presents information on the
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methods used by selected States to accomplish the prioritization.

Background

The Federal Aid Highway Act of 1970 required the FHWA to develop highway traffic noise standards
for use in the planning and design of new highway projects. These standards were promulgated, in the
form of a regulation, by FHWA on February 8, 1973. Later, because of pressure received from a
number of States, this provision was amended by the Federal Aid Highway Act of 1973 to permit the
control of highway traffic noise on previously constructed highways. As a result, FHWA's highway
traffic noise regulation, currently contained in 23 CFR 772, was revised to provide for Federal
participation in noise abatement projects along existing highways. The regulation defines these types of
projects as Type Il projects (these projects are also often referred to as retrofit projects). The
development and implementation of Type Il projects are not mandatory requirements of Federal law or
regulation. A program to implement such projects results from a strictly optional decision by a State to
provide highway traffic noise abatement along existing highways.

Type 11 Project Requirements

The FHWA highway traffic noise regulations limits funding participation of Type Il highway traffic
noise abatement measures for projects approved before November 28, 1995, or projects proposed along
lands where land development or substantial construction predated the highway. In addition, FHWA will
not approve highway traffic noise abatement measures at locations where such measures were
previously determined not to be feasible and reasonable for a Type | project.

When considering abatement measures for Type Il projects, the "date of the existence of development”
along the highway is often mixed. Some development will predate the existence of any highway and
some development will have occurred after the original highway was constructed. If a highway agency
elects to implement Type Il projects, the highway agency and the FHWA Division Office should jointly
establish appropriate procedures to determine ways to address locations with different dates of
development.

Type Il projects that utilize Federal funding in whole or part must satisfy 23 CFR 772 and NEPA
requirements. Normally, a Type Il project will qualify as a Categorical Exclusion, unless other
environmental impacts are identified that require additional investigation. Despite the level of
documentation, a Type Il project requires the same level of analyses and documentation as is required
for a Type | project.

Developing a Type Il Program

The highway traffic noise regulation provides highway agencies with considerable flexibility for
designing their own Type Il highway traffic noise abatement program, including the very important task
of individual project prioritization. The regulation requires that the overall highway traffic noise
abatement benefits outweigh the overall adverse social, economic, and environmental (SEE) effects and
the costs of the highway traffic noise abatement measures. This determination relies on good judgment
by highway agencies, rather than prescriptive Federal procedures since the individual States are in the
best position to make these determinations on a local basis.

These procedures consider factors related to the land development. Factors to consider include:
1. The amount of development that predates the existence of any highway;

2. The amount of development that occurred after the construction of a highway but prior to the
existence of Federal requirements related to highway traffic noise; and
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3. The amount of development that predates a major change in the character of a highway, e.g., the
highway has changed from a low-speed, local street to a high-speed freeway. The highway agency
should utilize the "date of the existence of development™ procedures when approving abatement
measures for Type 1l projects. Federal could prorate participation in proportion to the amount of
pre-existing development.

A highway agency voluntarily requesting Federal-aid participation for eligible Type Il projects is
required to perform a highway traffic noise analysis of sufficient scope to:

1. Identify that a highway traffic noise impact exists,

2. Demonstrate that the proposed highway traffic noise abatement measures will reduce the highway
traffic noise impact, and

3. Determine that the overall highway traffic noise abatement benefits outweigh the overall adverse
social, economic, and environmental effects and the costs of the highway traffic noise abatement
measures.

While the first two criteria are relatively easy to quantify, the third criterion, along with cost
considerations, becomes more difficult to quantify. The FHWA has not developed or specified any one
method of analysis for Type Il projects. Instead, States are encouraged to use good judgment in the
consideration of all relevant factors, both beneficial and adverse. The FHWA does not expect all factors
to be quantified, but does expect a decision based on the SEE benefits and disbenefits of the highway
traffic noise abatement measures. If a highway agency chooses to engage in a Type Il Program, FHWA
requires the highway agency to develop a priority ranking system to allow for consistent and uniform
application throughout the State.

Projects for Type Il highway traffic noise abatement may include the following abatement measures:

1. Traffic management measures (e.g., traffic control devices and signing for prohibition of certain
vehicle types, time use restrictions for certain vehicle types, modified speed limits, and exclusive
lane designations),

2. Alteration of horizontal and vertical alignments,
3. Construction of noise barriers, and
4. Noise insulation of public use or nonprofit institutional structures

Priority Rating Systems

The highway agencies have great flexibility in developing and structuring a Type Il program. One
program management tool that highway agencies have found to be essential is a priority rating system.
Such a system enables them to uniformly and equitably handle highway traffic noise impacts and
complaints along existing highways while providing a rational basis for an important part of a very
tough decision making process. A priority ranking system is required by 772.7(e). Use of a priority
rating system indicates the relative priority of individual projects with other potential Type Il projects in
a State. Factors to consider include:

1. Applicable State law,

2. Type of development to be protected,

3. Magnitude of the highway traffic noise impact,
4. Cost: total amount cost per receiver,
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5. Population density of the affected area,

6. Day/night use of the property,

7. Feasibility and practicability of highway traffic noise abatement at the site,
8. Availability of funds,

9. Existing noise levels,

10. Achievable noise reduction,

11. Intrusiveness of highway traffic noise,

12. Public's attitude,

13. Local government's efforts to control land use adjacent to the highway,
14. Date of construction of adjoining development,

15. Increase in highway traffic noise since the development was constructed,
16. Local noise ordinances,

17. Feasibility of abating the highway traffic noise with traffic control measures.

These factors are not in any order, but indicate that highway agencies should base implementation of a
Type Il program upon a wide range of varying considerations.

Please see Appendix E for Type Il program examples.

Type 111 Projects

Type 111 projects describe any project that does not fulfill the criteria of a Type | or Type Il project.
Generally, the list of projects described in 23 CFR 771.117(c) and (d) comprise the list of Type 11
projects, with some exceptions; as noted below, where the project clearly meets the definition of a Type
| project.

771.117(c)(6) The installation of noise barriers or alterations to existing publicly owned buildings to
provide for noise reduction.

771.117(c)(12) Improvements to existing rest areas and truck weigh stations.
771.117(c)(13) Ridesharing activities

771.117 (d)(1) Modernization of a highway by resurfacing, restoration, rehabilitation, reconstruction,
adding shoulders, or adding auxiliary lanes (e.g., parking, weaving, turning, climbing).

771.117 (d)(3) Bridge rehabilitation, reconstruction or replacement or the construction of grade
separation to replace existing at-grade railroad crossings.

771.117 (d)(5) Construction of new truck weigh stations or rest areas.

Construction of new Rideshare lots under 771.117(c)(13) represents a new noise source and may require
a noise analysis similar to an analysis conducted for rest areas. 772.5 classifies auxiliary lanes as Type |
except for turn lanes. The bolded text in 771.117(d)(3) indicates that construction of a grade separation
to replace existing at-grade railroad crossings may result in a significant change in the vertical alignment
of an existing roadway. In some cases, the grade separation project results in an overall benefit to the
noise environment due to reduced requirements to sound train horns at grade separated crossings.
Highway agencies may consider this benefit in the noise analysis.

Sometimes, unusual projects fall outside the standard definition of a Type | project. Generally, if a
project results in a new noise source, the highway agency should consider a noise analysis for the
project. The regulation does not preclude highway agencies from performing a noise analysis for a
project that does not strictly meet the Type | or Type Il criteria, but may result in a new noise source.
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Template for Type 111 Project Documentation

Project Name:

The referenced project meets the criteria for a Type 11 project established in 23 CFR 772. Therefore, the
project requires no analysis for highway traffic noise impacts. Type Il projects do not involve added
capacity, construction of new through lanes or auxiliary lanes, changes in the horizontal or vertical
alignment of the roadway or exposure of noise sensitive land uses to a new or existing highway noise
source. DOT acknowledges that a noise analysis is required if changes to the proposed project
result in reclassification to a Type | project.

772.7 Applicability.

(a) This regulation applies to all Federal or Federal-aid Highway Projects authorized under title
23, United States Code. Therefore, this regulation applies to any highway project or multimodal
project that:

(1) Requires FHWA approval regardless of funding sources, or
(2) Is funded with Federal-aid highway funds.

(b) In order to obtain FHWA approval, the highway agency shall develop noise policies in
conformance with this regulation and shall apply these policies uniformly and consistently
statewide.

(c) This regulation applies to all Type | projects unless the regulation specifically indicates that a
section only applies to Type Il or Type 111 projects.

(d) The development and implementation of Type Il projects are not mandatory requirements of
section 109(i) of title 23, United States Code.

(e) If a highway agency chooses to participate in a Type Il program, the highway agency shall
develop a priority system, based on a variety of factors, to rank the projects in the program. This
priority system shall be submitted to and approved by FHWA before the highway agency is
allowed to use Federal-aid funds for a project in the program. The highway agency shall re-
analyze the priority system on a regular interval, not to exceed 5 years.

(F) For a Type 111 project, a highway agency is not required to complete a noise analysis or
consider abatement measures.

The regulation applies to all Type I and Type Il projects that require FHWA approval and/or receive
Federal-aid funding. The implementation of a Type Il program is optional and not mandatory. Type Il
projects do not require a noise analysis.

June 2010
19




Written State Highway Traffic Noise Policies

All highway agencies must adopt written statewide highway traffic noise policies approved by FHWA.
Division Administrators are delegated the authority to approve the State policies after a coordinated
review that includes the FHWA headquarters noise staff and Resource Center personnel with highway
noise expertise. The policies must demonstrate compliance with 23 Code of Federal Regulations Part
772 and the highway traffic noise policy contained herein. Send copies of approved policies to HEPN-
20. The approved policy is the primary document the highway agency uses to implement the
requirements of the regulation. In some cases, the highway agency may use separate noise policy and
guidance documents. In this case, both documents require FHWA approval following the above process.

772.9 Traffic Noise Prediction.

(a) Any analysis required by this subpart must use the FHWA Traffic Noise Model (TNM), which
is described in “FHWA Traffic Noise Model” Report No. FHWA-PD-96-010, including Revision
No. 1, dated April 14, 2004, or any other model determined by the FHWA to be consistent with the
methodology of the FHWA TNM. These publications are incorporated by reference in accordance
with section 552(a) of title 5, U.S.C. and part 51 of title 1, CFR, and are on file at the National
Archives and Record Administration (NARA). For information on the availability of this material
at NARA, call (202) 741-6030 or go to

http://www.archives.gov/federal_register/code_of federal_regulations/ibr_locations.html. These
documents are available for copying and inspection at the Federal Highway Administration, 1200
New Jersey Avenue, SE, Washington, DC 20590, as provided in part 7 of title 49, CFR. These
documents are also available on the FHWA'’s Traffic Noise Model Web site at the following URL.:
http://www.fhwa.dot.gov/environment/noise/index.htm.

(b) Average pavement type shall be used in the FHWA TNM for future noise level prediction
unless a highway agency substantiates the use of a different pavement type for approval by the
FHWA.

(c) Noise contour lines may be used for project alternative screening or for land use planning to
comply with 8 772.17, but shall not be used for determining highway traffic noise impacts.

(d) In predicting noise levels and assessing noise impacts, traffic characteristics that would yield
the worst traffic noise impact for the design year shall be used.

FHWA Traffic Noise Model (FHWA TNM)

The FHWA TNM, version 2.5 (or the latest version), is required for use in all highway traffic noise
analyses for Federal-aid highway projects that begin on or after May 2, 2005. The FHWA will update 23
CFR 772 as necessary to accommodate new or updated releases of the FHWA TNM. For additional
information regarding the FHWA TNM, please go to
http://www.fhwa.dot.gov/environment/noise/tnm/index.htm.

Average Pavement

Highway agencies must use TNM average pavement when analyzing future conditions unless there is an
agreement with FHWA to use a different pavement type. States may propose use of a different pavement
type for approval by coordinating with the State’s FHWA Division Office. The highway agency must
demonstrate that a current TNM pavement is an acoustic match for a pavement used by the State, or
provide sufficient data to FHWA to incorporate a specific pavement within the TNM.
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Noise Contours

Noise contour lines are useful for screening and to provide information to local officials (772.17);
however, some caution is necessary when using noise contour lines. Noise analysts usually develop the
noise contours using the Noise Contour function of the FHWA TNM, or by modeling discrete receiver
points and extrapolating between them. Either method can result in an inaccurate portrayal of the noise
environment. When using the Noise Contour function, users must ensure the grid spacing provides a
sufficient resolution to provide good results and when using discrete receivers, the user must ensure the
receivers are close enough together to enable relatively accurate extrapolation between receiver points.

Traffic Characteristics

Highway traffic noise levels sensitive to traffic characteristics used to predict future traffic noise levels.
The "worst hourly traffic noise impact™ occurs at a time when truck volumes and vehicle speeds are the
greatest, typically when traffic is free flowing and at or near level of service (LOS) C conditions. The
numbers of medium and heavy trucks are very important. In large urban areas, this worst hourly traffic
noise impact will usually not coincide with peak traffic periods, when LOS may drop to D or less.

Posted vs. Operating Speeds

highway agencies should use either the posted speed limit or the operating speed (highest overall speed
at which a driver can travel on a given highway under favorable weather conditions and under prevailing
traffic conditions, with any time exceeding the safest speed as determined by the design speed on a
section-by-section basis) to predict highway traffic noise levels. Highway agencies should use the
operating speed if it is determined to be consistently higher than the posted speed limit. In determining
the operating speed along an existing highway, the first step is to identify the period during which the
worst highway traffic noise impacts occur. Then determine the speed driving a vehicle in the traffic
stream and recording the average speed. Speed may also be determined by using radar meters or other
devices to measure speeds at a point along the highway (with no adjustments to the actual instrument
measurements). Use caution when using radar meters to determine speed since the presence of a radar
meter may result in speeds below the typical speed for the facility. Average measured speeds
arithmetically to calculate a time mean speed (as defined in Highway Capacity Manual 2000). Use the
"traffic stream” speed or the time-mean speed to represent the operating speed.

772.11 Analysis of Traffic Noise Impacts
(a) The highway agency shall determine and analyze expected traffic noise impacts.
(1) For projects on new alignments, determine traffic noise impacts by field measurements.

(2) For projects on existing alignments, predict existing and design year traffic noise
impacts.

(b) In determining traffic noise impacts, a highway agency shall give primary consideration to
exterior areas where frequent human use occurs.

(c) A traffic noise analysis shall be completed for:
(1) Each alternative under detailed study;
(2) Each Activity Category of the NAC listed in Table 1 that is present in the study area;
(i) Activity Category A. This activity category includes the exterior impact criteria
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for 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 for
the area to continue to serve its intended purpose. Highway agencies shall submit
justifications to the FHWA on a case-by-case basis for approval of an Activity
Category A designation.

(if) Activity Category B. This activity category includes the exterior impact criteria
for single-family and multifamily residences.

(iii) Activity Category C. This activity category includes the exterior impact criteria
for a variety of land use facilities. Each highway agency shall adopt a standard
practice for analyzing these land use facilities that is consistent and uniformly
applied statewide.

(iv) Activity Category D. This activity category includes the interior impact criteria
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 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. Each highway
agency shall adopt a standard practice for analyzing these land use facilities that is
consistent and uniformly applied statewide.

(v) Activity Category E. This activity category includes the exterior impact criteria
for developed lands that are less sensitive to highway noise. Each highway agency
shall adopt a standard practice for analyzing these land use facilities that is
consistent and uniformly applied statewide.

(vi) Activity Category F. This activity category includes developed lands that are
not sensitive to highway traffic noise. There is no impact criteria for the land use
facilities in this activity category and no analysis of noise impacts is required.

(vii) Activity Category G. This activity includes undeveloped lands.

(A) A highway agency shall determine if undeveloped land is permitted for
development. The milestone and its associated date for acknowledging when
undeveloped land is considered permitted shall be the date of issuance of a
building permit by the local jurisdiction or by the appropriate governing entity.

(B) If undeveloped land is determined to be perrmitted, then the highway agency
shall assign the land to the appropriate Activity Category and analyze it in the
same manner as developed lands in that Activity Category.

(C) If undeveloped land is not permitted for development by the date of public
knowledge, the highway agency shall determine noise levels in accordance with
772.17(a) and document the results in the project’s environmental clearance
documents and noise analysis documents. Federal participation in noise
abatement measures will not be considered for lands that are not permitted by
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the date of public knowledge.
(d) The analysis of traffic noise impacts shall include:

(1) Identification of existing activities, developed lands, and undeveloped lands, which may
be affected by noise from the highway;

(2) For projects on new or existing alignments, validate predicted noise level through
comparison between measured and predicted levels;

(3) Measurement of noise levels. Use an ANSI Type I or Type Il integrating sound level
meter;

(4) Identification of project limits to determine all traffic noise impacts for the design year
for the build alternative. For Type Il projects, traffic noise impacts shall be determined
from current year conditions;

(e) Highway agencies shall establish an approach level to be used when determining a traffic noise
impact. The approach level shall be at least 1 dB(A) less than the Noise Abatement Criteria for
Activity Categories A to E listed in Table 1;

() 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.

(9) A highway agency proposing to use Federal-aid highway funds for a Type Il project shall
perform a noise analysis in accordance with §772.11 of this part in order to provide information
needed to make the determination required by §8772.13(a) of this part.

Traffic Noise Impacts

A highway traffic noise impact occurs when the predicted existing or future highway traffic noise levels
approach or exceed the noise abatement criteria (NAC) or when predicted existing or future highway
traffic noise levels substantially exceed the existing highway traffic noise level, even though the
predicted levels may not exceed the NAC. This definition reflects the FHWA position that highway
traffic noise impacts can occur under either of two separate conditions:

1. Future noise levels are approach or exceed the NAC; or

2. Future noise levels result in a substantial increase over the existing noise environment
(substantial increase).

To assess the highway traffic noise impact of a proposed project, highway agencies must evaluate both
criteria. While the FHWA highway traffic noise regulations do not define "approach or exceed,” all
highway agencies must establish a definition of "approach” that is at least 1 dB(A) less than the NAC in
a whole decibel form for use in identifying impacts in a highway traffic noise analyses.

Impact Determination

These sound levels are to determine impacts. These are the absolute levels requiring consideration for
abatement for all Activity Categories except Category F. Design highway traffic noise abatement to
achieve a substantial noise reduction - not to attain the noise abatement criteria.
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Highway traffic noise impacts can occur below the NAC. The NAC are not the Federal standards or
desirable noise levels; they are not design goals for noise barrier construction. 23 CFR 772 as a whole
constitutes the standards mandated by the Federal-Aid Highway Act of 1970. Highway agencies should
design traffic noise abatement to achieve the reasonableness design goal as defined in their noise policy.
The NAC are absolute values which, when approached or exceeded, require the consideration of
highway traffic noise abatement measures. State highway agencies may not establish minimum
thresholds for consideration of noise abatement. The highway agency must consider noise abatement for
projects predicted to result in highway traffic noise impacts.

A highway traffic noise impact can occur even if predicted future highway traffic noise levels are lower
than existing levels, as long as the predicted future levels approach or exceed the NAC.

Substantial Increase

The 23 CFR 772 purposefully provides the highway agencies with flexibility to establish their own
definition of “substantial increase.” A 5dB(A) increase is a discernible increase in noise levels and a 10
dB(A) increase in noise levels is a doubling of the perceived loudness while a 15 dB(A) increase in
noise levels represents more than a doubling of the loudness. Factors such as available resources, the
public's attitudes toward highway traffic noise, and the absolute noise levels may influence a State's
definition. highway agencies may define a “substantial increase” to be a 5 dB(A) to 15 dB(A) increase in
noise levels. A “substantial increase” may occur at any absolute noise level, i.e., there isa not a
threshold below which a “substantial increase” does not occur. The FHWA will accept a uniformly and
consistently applied well reasoned definition. The highway agency must define substantial increase in
the State highway traffic noise policy.

Substantial increase impacts occur due to the increase in noise level and are independent of an absolute
noise level. For example, a State’s substantial increase criterion is 15 dBA. If the existing noise level at
a receptor is 30 dBA and the design year build noise level is 45 dBA, then the receptor is impacted.
There is no minimum threshold for substantial increase impacts.

In documenting any substantial increase in highway traffic noise levels in the environmental
documentation for a project, take care to avoid the use of the phrase “significant increase.” FHWA
Technical Advisory 6640.8A discourages the use of the word “significant” in FHWA documents
because it is seldom meaningful in and of itself.
(http://environment.fhwa.dot.gov/projdev/impTA6640.asp) If it is used, it should be used in a manner
consistent with the Council on Environmental Quality definition at 40 CFR 1508.27. Always use the
phrase “substantial increase” to address this type of potential highway traffic noise impact.

Noise Abatement Criteria (NAC)

The use of subjective descriptors to describe highway traffic noise impacts is not required. Highway
traffic noise impacts occur based upon the definition contained in 23 CFR 772. This definition does not
contain subjective descriptors. If there are impacts, the highway agency must consider highway traffic
noise abatement measures and implement them if found to be feasible and reasonable. Traffic noise
impacts do not occur without a project. Discussion of impacts in a noise analysis is relevant only when
discussing the build alternatives under study. Existing and no build noise levels may exceed the NAC,
but they are not impacts because no project occurs in either case. Describing existing and no build noise
levels as impacts may result in public concern about noise abatement, since State highway agencies are
required to consider noise abatement where noise impacts occur.
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In developing the NAC contained in the highway traffic noise regulations, the FHWA attempted to
strike a balance between that which is most desirable and that which is feasible. Factors such as
technical feasibility, the unique characteristics of highway generated noise, cost, overall public interest,
and other agency objectives were important elements in the process of setting a standard. The FHWA
established values for the NAC by attempting to balance the control of future increases in highway
traffic noise levels and the economic, physical, and aesthetic considerations related to highway traffic
noise abatement measures. The FHWA considered several in establishing the criteria, including

1. Hearing impairment:

This approach considers very loud noises seldom encountered for a highway project beyond
the roadway proper.

2. Annoyance, sleep, and task interference or disturbance:

This approach was desirable in principle but was not practicable to reduce highway noise
levels to these thresholds.

3. Interference with speech communication:

There is a lot of available research usefully applied to the problem of highway traffic noise.
The NAC are noise levels associated with interference of speech communication and are a
compromise between noise levels that are desirable and those that are achievable. FHWA
believes that our regulations provide a balanced approach to the problem of highway traffic-
generated noise.
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Table 5: 23 CFR, Part 772, Table 1 Noise Abatement Criteria (NAC)
[Hourly A-Weighted Sound Level decibels (dBA)\1\]

Activity |Activity Criteria\2\ |[Evaluation |Activity Description
Category Leq(h) L10(h) Location

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\3\ 67 70 Exterior Residential

C\3\ 67 70 Exterior Active sport areas, amphitheaters, auditoriums,
campgrounds, cemeteries, day care 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, day care 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\3\ 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
\1\ Either Leq(h) or L10(h) (but not both) may be used on a project.

\2\ The Leq(h) and L10(h) Activity Criteria values are for impact determination only, and are not design
standards for noise abatement measures.

\3\ Includes undeveloped lands permitted for this activity category
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Activity Category A

Activity Category A includes 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. Some examples of lands that have been analyzed as Activity
Category A receivers include the Tomb of the Unknown Soldier, a monastery, an outdoor prayer area of
a facility for nuns, and an amphitheater.

Activity Category B
Activity Category B includes the interior and exterior criteria for residential land use. This includes
single family (including mobile home parks) and multi-family residences.

Activity Category C

Category C includes the exterior areas of a variety of nonresidential land uses not specifically covered in
Category A or B. This category may include public or private facilities. Determination of cost
effectiveness is sometimes problematic for nonresidential land uses because it is difficult to determine
the number of impacted receptors. Evaluation of other reasonableness factors is just like evaluating
residential areas. Obtain the opinions of the owners and users through the public involvement process.

Campgrounds may cause some confusion when determining the appropriate land use category since
some campgrounds, such as recreational vehicle parks, have long-term use and function as mobile
home parks. The FHWA encourages highway agencies to carefully consider the context of the use of
campground and similar facilities when identifying the appropriate land use category. Examples on
Determining Cost-Reasonableness of Non-residential Land Uses

Equivalent Number of Residences

At least two highway agencies have used a method to identify an equivalent number of residences to
help assess the cost reasonableness of abatement for parks or other recreational areas. This approach
involves identifying the representative lot size of residential development and dividing the land area of
portion of the park that is within the study area by the area of the representative lot size. For example,
the typical lot size in a community is 60°x120’ or 7,200 square feet (SF). Noise modeling predicts noise
impacts from the project to a distance of 350°. A park in the community is adjacent to the project and
has 1000’ of frontage. The total impacted area of the park is 350,000 (SF). Divide this by the typical lot
size of 7,200 SF for an equivalent number of receivers equal to 48.6. The park is representative of 49
receivers.

If they want it, we will build it

Another approach is to provide the abatement measure if the measure meets the other required
reasonableness criteria along with any optional reasonableness criteria used by the highway agency. At
least one State already uses this approach with nonresidential land uses and other States assume people
want the abatement measure unless they hear differently. This approach leaves the highway agency
vulnerable to providing expensive noise abatement, but other evaluation criteria, such as the presence of
exterior areas of frequent human use and achieving the design goal still apply.
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The Florida Method

The Florida DOT established a policy in A Method to Determine Reasonableness and Feasibility of
Noise Abatement at Special Use Locations FL-ER-65-97 to evaluate cost reasonableness of
nonresidential development. This method evaluates the intensity of use of the facility and assigns a value
to each user to determine cost reasonableness.

Activity Category D
Activity Category D includes the interior of a variety of nonresidential public and private facilities that
may be sensitive to increase noise levels.

Activity Category E

Activity Category E is the exterior criteria for, motels, hotels, offices and other developed lands not
included in A-D or F. Consider indoor analysis only after fully completing an analysis of any outdoor
activity areas.

Hotels and motels may cause some confusion when determining the appropriate land use category since
all or part of some hotels and motels function as apartment buildings. The FHWA encourages highway
agencies to carefully consider the context and use of hotels and motels when identifying the appropriate
land use category.

Activity Category F
Activity Category F includes a number of land uses that are not sensitive to noise. No noise analysis is
required for these locations.

Activity Category G

Activity Category G includes undeveloped lands. Although consideration of mitigation is not required
under 23 CFR 772, the highway agency must determine and document highway traffic noise levels and
provide this information to local officials. The minimum information to provide is the distance to the
impact threshold of each land use category. By providing local government with the best estimate of
future noise levels, the highway agency may place responsibility for noise abatement on local
government and/or property owner.

A highway agency proposing to use Federal-aid highway funds for a Type Il project shall perform a
noise analysis in accordance with 8772.11 in order to provide information needed to make the
determination required by §772.13(a).

Section 772.11(d) lists the minimum requirements needed to evaluate impacts and abatement for each
alternative under detailed study for the proposed highway project. The analysis should present the
highway traffic noise impacts and evaluation of alternative abatement measures in a comparative format.
This approach clearly identifies the potential highway traffic noise impacts and likely abatement
measures associated with the various alternatives.

Section 772.11(d)(1) requires the identification of existing activities and developed lands. This
identification includes not only the type (e.g., residential, commercial), but also the number or extent of
activities. Some analysts overlook this quantification. Quantification of existing activities is vital to
address the extent of the highway traffic noise impact on the people living near the highway project.
This quantification is also important to determine the number of receptors that benefit from a proposed
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highway traffic noise abatement measure.

Receiver Locations for Highway Traffic Noise Analyses

A receiver location is an area where analysts measure and/or model highway traffic noise levels. The
choice of receiver locations in highway traffic noise analyses rests with the noise analyst; receiver
locations are normally restricted to “exterior areas of frequent human use.” Interior locations are only
used where there are no outside activities (e.g., in places of worship, hospitals, libraries, theaters, etc.) or
where the exterior areas have characteristics that prevent highway traffic noise impacts on exterior
activities (e.g., located far from the highway or already shielded from highway traffic noise). highway
agencies typically use one of three locations for exterior receivers:

1. At or near the highway right-of-way line;
2. At or near a building in residential or commercial areas; or

3. At an area between the right-of-way line and a building where frequent human activity occurs,
such as a patio, pool, or play area in the yard of a home.

Any of these locations are acceptable, as long as a highway agency chooses one location and applies it
uniformly and consistently in all its analyses. The State’s noise policy may require methods to determine
receiver locations.

Exterior Areas of Frequent Human Use

“Exterior areas of frequent human use” are normally located on the ground level. When analyzing areas
with multi-family dwelling units (e.g., apartments, condominiums, etc.), the analyst should choose an
exterior area, such as a patio, playground, or picnic area between the highway and the actual building, if
one exists. If there isn’t a ground level exterior area, the analyst may choose a balcony/deck location for
analysis. If there are no “exterior areas of frequent human use,” the analyst should complete the analysis
using interior noise abatement criteria.

Multi-family Dwelling Units

When analyzing areas with multi-family dwelling units, the analyst must identify all dwelling units
predicted to experience highway traffic noise impacts. This may include units above the ground level.
Considered abatement for all identified highway traffic noise impacts and implement abatement that is
feasible and reasonable.

Predicting Interior Noise Levels

For preliminary analysis, noise analysts may collect field measurements or use the TNM to estimate the
noise reduction factors rather than obtaining the factors from detailed acoustical analysis. In the absence
of calculations or field measurements, compute interior noise level predictions by subtracting noise
reduction factors from the predicted exterior levels for the building in question, using the information in
Table 6. Noise analysts should take interior noise measurements for the final noise analysis and
abatement design for locations where highway agencies consider noise insulation as an abatement
measure.
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Table 6: Building Noise Reduction Factors

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

All Open 10 dB

Light Frame | Ordinary Sash (closed) 20 dB

Storm Windows 25 dB

Masonry Single Glazed 25 dB

Double Glazed 35dB

*The windows shall be considered open unless there is firm knowledge
that the windows are in fact kept closed almost every day of the year.

FHWA publication FHWA-DP-45-1R, Sound Procedures for Measuring Highway Noise: Final Report
provides procedures to measure building noise reductions.

Study Area

Section 772.11(d)(4) requires the highway agency to identify all receptors impacted by a project. This
approach to determining the study area provides flexibility and avoids establishing an arbitrary distance
for study that may not be appropriate in all cases. Use of the model is probably the easiest way to
determine the extent of impacts from a specific highway.

Existing Highway Traffic Noise Measurements

Existing highway traffic noise measurements are made to represent an hourly equivalent sound level,
Leg(h). Statistical accuracy requires minimum measurements of approximately eight minutes. Most
highway agencies have automated measurement equipment and typically measure 15-minute time
periods to represent the Leq(h). This is acceptable if unusual events do not occur during the noisiest hour.
Measurements along low-volume highways may require longer measurement periods (e.g., 30-60
minutes) to attain desirable statistical accuracy. If information is not available to identify the noisiest
hour of the day or if there is public controversy at a specific location, 24-hour measurements may be
necessary.

Use noise meters with sufficient accuracy to yield valid data for the particular project (ANSI S1.4-1983,
TYPE Il or better). Adopt and follow procedures to ensure me