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Robert Schiavone

Region 1 Air Quality and Noise Specialist

e 7 years with ODOT

* FHWA'’s Traffic Noise Model (TNM) Certification

* FTA’s Transit Noise and Vibration Impact Assessment Certification
 USDOT’s Quarry Noise Model (QNM) Certification

Rob came to ODOT with roughly 20 years RF waveform analysis and computer modeling
experience at Intel’s Research and Development Labs working on next generation Wi-Fi and
Bluetooth standards.

He currently evaluates air quality and noise effects of road construction to verify current and
future construction will comply with federal, state, and local regulations. Estimates current and
future noise using RCNM, QNM, TNM and other modeling programs.
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Environmental Training -
Noise Abatement
Takeaways

1. Know when a Noise Study is required
2. The noise specialist needs to be engaged early in the process
3. Roadway, Traffic, and Right of Way need to be involved

)




Why do we care about noise?

Federal-Aid Highway Act of 1970
e 23 CFR 772 FWHA highway traffic noise regulation

* “To provide procedures for noise studies and noise abatement measures to help protect the
public's 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 U.S.C.”

* Must be a Type | (or Type Il) project that will receive Federal funding or requires FHWA approval

* Provides noise analysis guidelines including:

o hoise sensitive receptor categories

o defines maximum sound levels per category

o allows states to define noise abatement (ex. walls or berms) requirement criteria with FWHA approval
o provides feedback to local officials for future development noise impacts



Presenter Notes
Presentation Notes
Federal Highway Act of 1970 (23 CFR 772) established procedures for noise studies and noise abatement measures to help protect public health, welfare, and livability. It also established noise abatement criteria and requirements for information provided to local officials reflecting a growing understanding in the 1970s that traffic noise can negatively affect health, prompting mitigation efforts on applicable projects.

Applicability: applies to Type I or Type II projects that involve federal funding or require federal approval (project types to be detailed further).

What the regulation covers:
Defines noise-sensitive receptor categories
Establishes maximum sound level thresholds for each category
Allows states to determine appropriate noise abatement measures (e.g., berms or noise walls) and obtain federal approval for their use
Requires providing feedback to local officials to inform future development planning



What is a Type | project?

This is what triggers a noise analysis or noise screening

Roadway construction at a new location (including adding an
interchange)

Increases the number of through lanes (via construction or
striping) or creates an auxiliary lane longer than 2500 feet

Significant alteration of an existing highway

(©)

(©)

Horizontal change: Halves the distance to a noise sensitive
location (receptor) horizontally

Vertical change: Changes the elevation, or removes a land
feature, which then places a receptor in line-of-sight to the
roadway



Presenter Notes
Presentation Notes
Type I projects are those that trigger a required noise analysis. Examples include:
New location roadway construction, including construction of an interchange
Increasing the number of through lanes, or adding an auxiliary lane longer than 2,500 feet (deliberately restricting this from being circumvented by labeling long stretches as "auxiliary" lanes)
Significant alteration to an existing highway, including: 
Horizontal changes — such as reducing the distance to the nearest sound-sensitive receptor (e.g., a residential area)
Vertical changes — particularly important: if an elevation change removes a feature that previously broke the line of sight between the noise source (highway) and the receptor, this can result in a 5 dB increase in perceived noise

Robert highlighted that breaking the line of sight (e.g., via a noise wall or barrier) typically provides roughly a 5 dB reduction (attenuation) in noise. Raising a highway's elevation could eliminate that existing benefit if it restores or worsens line-of-sight exposure.



What is a
Type Il project?

An optional set of criteria that allows for
abatement consideration which is

developed by the state and approved by
FWHA.

This allows for Federal funding for noise

abatement when it would otherwise not
be considered.

Oregon does not have a Type Il program.
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Presenter Notes
Presentation Notes
Type II projects are based on an optional set of criteria developed by the state and approved by the federal government. Their purpose is to allow states to obtain federal funding for noise abatement on projects that wouldn't otherwise qualify under Type I criteria.

Current status: ODOT does not currently have an active Type II program.  Noise abatement funding eligibility is currently limited to Type I projects only.



What is a NAAC?

* Noise Abatement Approach
Criteria

* Oregon’s interpretation of the
Federal Noise Abatement
Criteria (NAC)

e Measured in decibels in a
logarithmic scale

Activity
Category

Activity Criteria®

Leq (h)

FHWA
NAC"

OoDOT
NAAC*

Evaluation
Location

Land Use Activity Description

A

LA
Ln

Exterior

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

(=)
th

Exterior

Residential

67

=4
Lh

Exterior

Active sports areas, amphitheaters, auditorinms,
campgrounds, cemeteries, day care centers, hospifals.
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 ftrail crossings

th
(B

Interior

Auditoriumes. 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

.

i

Exterior

Hotels. motels. offices. restaurants/bars. and other
developed lands, properties. or activities not included
inA-DorF

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

Undeveloped lands that are not permitted



Presenter Notes
Presentation Notes
NAAC stands for Noise Abatement Approach Criteria

These are the federal standards that define the maximum allowable sound level for different land use categories. 

For example, Category B applies to residential areas, while Category E applies more to commercial areas. Each category has an established threshold representing the loudest acceptable highway-generated sound level for that land use type.

Noise levels are measured in decibels (dB), which follow a logarithmic scale.



Gain dB

What is a decibel?

+20
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e Based upon a longitudinal pressure wave

* 3dB is the smallest perceivable difference
(also the doubling of the sound pressure)

* 10dB is what humans perceive as a
doubling of sound

* We use an “A weighted” scale for decibels
(dBA)

 The Leq is the “average-ish” of the sound
levels over a time period, usually 15
minutes
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Presenter Notes
Presentation Notes
A decibel is based on a longitudinal pressure wave. 0 dB represents the smallest sound a human can hear. 3 dB represents the smallest perceivable difference between two sounds and technically corresponds to a doubling of sound pressure, but 10 dB is what humans perceive as a doubling of loudness.

Why the difference? Human hearing sensitivity varies across frequencies.  This is why a hearing test doesn't feel like sound abruptly cutting off, but instead gradually softening, even though the sound is being played at the same amplitude throughout. Because sound spans a wide range of frequencies, an A-weighting adjustment is applied to account for how humans perceive different frequencies and once that adjustment is applied, 10 dB becomes the perceived doubling point.

LEQ: The sound levels referenced in noise standards are typically expressed as “LEQ” – essentially an average sound level over a given time (calculated using a specific formula, not simple averaging).

Something to remember:  Decibel math is non-intuitive.
Averaging two sound levels (e.g., 60 dBA and 68 dBA) does not produce a simple arithmetic average (64 dBA). The actual result is 65.6 dBA, due to the logarithmic nature of the scale.
Decibel attenuation values also don't combine the way one might expect: if a sound wall provides 10 dB attenuation, and an added blanket/material provides another 10 dB attenuation, the combined result is 20 dB attenuation. Attenuation values, unlike sound levels, can simply be added together.

Key takeaway: Decibel math behaves differently than typical arithmetic.  It's important not to assume standard averaging or addition rules apply.
�



What is a Noise Study? (part1)

Noise specialist determines receivers based on land
usage, specific noise sensitive locations (recording
studios, hospitals, etc.), and existing noise complaints

Receivers are also based on development permits up
to the date of public knowledge

Representative calibration sites are chosen to verify
that the computer model will reasonably match
reality

The noise specialist will take sound measurements
and count the traffic observed during the
measurement

The calibration traffic will be placed into the Existing

geospatial model, and it must match within 3 dB of
the measurement



What is a Noise Study? (part 2)

PLAN BUILDER | 3D VIEW | SECTION VIEW | REPORT VIEW |

Models are run for Existing, No Build, Build, and
Build Truck using data from Traffic

If there are Impacted receivers then Barrier
modeling is performed

o Equal or greater than the NAAC
o 10 dB between Existing and Build

Undeveloped land is modeled every 50 feet to
find where is passes the NAAC

The Noise Technical Report (NTR) is written and
given to the Project team

A letter is sent to local officials with information

on undeveloped land NAAC distance
10



Feasible and Reasonable

(when a noise wall is required)

Optional reasonableness
criteria increases

Feasibility Reasonability it to $52,500 per

benefitted receptor

e Asimple majority must get a e The residents want a wall (a e Exposure to higher absolute
5 dB reduction majority votes for it) highway noise levels (70
e Engineering concerns e At least one property gets a dBA)
(barrier height, utilities, 7dB reduction e Large noise increases
access, safety, etc.) e Cost must be equal or less between Existing and Build
than $37,500 per benefitted conditions
receptor

o Based on $30 per square
foot up to 16 foot high,
§37.5 for 17 to 25 feet high
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Presenter Notes
Presentation Notes
Once a wall need is identified, walls of varying heights and lengths are modeled and must pass two categories of criteria: feasibility and reasonability.

Note regarding existing highways: Long-standing roadways (e.g., a two-lane highway in place for 30+ years) may already exceed NAAC thresholds simply due to traffic growth over time.  Existing conditions can already trigger noise concerns independent of new construction.



What the Noise Specialist Needs from You

(Part 1)
e~

Z

e The earlier the better! —

"WB" LINE

Sheet CO1 series

* The plans need to be given to the noise specialist
as soon as possible as they need to get modeled

* |F anoise wall is warranted, the details need to be :
given to structural and geohydro engineers for
their consideration ASAP (noise modeling only
determines height and location)

* Financial needs to add in the cost (from the above
engineers)

* The noise barrier needs to be added into the plans
for consideration by the rest of the project team
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What the Noise
Specialist Needs |
from You (part 2) B
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Roadway needs to be engaged to get elevations
and roadway centerlines

Central Residential (RX)
Commercial Employment (CE)
Commercial Mixed Use 1 (CM1)
Commercial Mixed Use 2 (CM2)
Commercial Mixed Use 3 (CM3)
Commercial Residential (CR)
County Zoning - Clackamas (CL) |
General Employment 1 (EG1)
General Employment 2 (EG2)
General Industrial 1 (1G1)
General Industrial 2 (1G2)
Heawvy Industrial (IH)
Institutional Residential (IR)
Open Space (0S)

Residential 10,000 (R10)
Residential 2,500 (R2.5)

Residential 20,000 (R20)
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Presenter Notes
Presentation Notes
Building use information is needed to determine the correct noise category.  This is typically sourced from public records, though that source isn't always reliable. 
Example: During a noise variance study, an auto shop in Portland was assumed to be purely commercial, but the City of Portland later revealed there were three residential apartments above the shop that hadn't otherwise been identified.

The traffic data/team must be engaged early, since traffic data is required as input to the model.

The roadway design team must be engaged early as well, particularly for roadway geometry and elevation data, since (as discussed earlier) elevation changes that break the line of sight between the highway and receptors can significantly increase perceived noise levels.

Illustrative (WORST CASE) example of how a project can escalate significantly if noise triggers aren't identified early:
A simple grind-and-inlay/restriping project (40 ft wide, two lanes) can inadvertently become classified as a Type I project if lane additions occur as part of the work.
Rough estimated cost breakdown for a ~5,000 ft segment: 
Base project cost: ~$1.2 million
Sound wall, one side (10 ft): adds ~$1.5 million
Sound wall, both sides (10 ft): adds ~$3 million total
If elevated terrain requires 20 ft walls on both sides: adds ~$6 million
Result: a project could scale from an estimated $1.2 million to roughly $7.2 million in a worst-case scenario due to noise wall requirements.

Key takeaway: Noise walls are expensive. While this example represents an extreme case, it illustrates why identifying potential noise triggers early is critical. Wall height/extent often can't be finalized until initial design plans are available.
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Region 1 Air Quality and Noise Specialist
503-213-0027

robert.schiavone@odot.oregon.gov Q u e St i 0 n S?

Natalie Liljenwall

Statewide Air Quality and Noise Program Coordinator
503-798-0800

natalie.liljenwall@odot.oregon.gov

Recommended Websites:

https://www.oregon.gov/odot/GeoEnvironmental/Pages/Acoustics.aspx

https://www.fhwa.dot.gov/environment/noise/

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



Presenter Notes
Presentation Notes
Question/Comment: In a case involving a new at-grade railroad crossing (a T-intersection connecting a new road to the highway), the project required standard noise study/modification processes but the resulting railroad horn noise from the new crossing was never addressed as part of that noise study.
Answer: Correct, ODOT's noise study process only accounts for actual highway traffic noise, not railroad or other ambient sound sources. This is also why field calibration measurements must exclude unrelated noise sources. A recent example involved a calibration session disrupted by honking geese and a passing trash truck. When measuring whether abatement (e.g., a sound wall) is warranted, extraneous sources like aircraft, trains, or incidental noise events are not factored into the analysis. The focus remains strictly on highway-generated traffic noise.

The example discussed involved a rail crossing in Henryville (a transit-related project). Note: separate federal rail/transit guidance exists that addresses noise considerations for these project types (not covered in detail here but referenced as relevant). In that case, an existing crossing was closed to accommodate the new one, which likely involved some form of noise/grade crossing analysis.

Additional consideration: rail crossing projects can also trigger a vibration analysis requirement, separate from noise, particularly relevant since the tracks themselves were already in place, meaning vibration impacts are an existing consideration independent of new construction.

Other examples:
Example (Kubler/I-5 project): A sound wall was required on this project because of a development already approved by the City of Salem in that area.  Reinforces the earlier point that approved development permits can trigger noise abatement requirements even before construction exists.

Example 2 (land use category dispute): A situation arose where a receptor near a park was categorized, and someone contested the assigned land use category. The issue was escalated to city council, requiring an explanation of how noise categories are formally assigned.

Clarification on Category A: Category A is very rarely used nationwide.  Cited examples include Arlington (National Cemetery) and possibly a site like Wounded Knee. Designating a location as Category A essentially requires an act of Congress, making it an extremely uncommon classification.
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