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Project Overview

• Project issued under FHWA Environmental IDIQ Task Order
• Project objective

– Update old material (Ex. Measurement of Highway Related Noise –
1996)

– Need for new guides – Improving the Quality of Environmental 
Documents
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Project Overview

• Project deliverables
– Develop a noise measurement handbook
– Develop a noise measurement field guide
– Techniques for noise study review
– Techniques for TNM review

• What’s next?
– Construction noise handbook – after completion of NCHRP 25-49
– Noise Barrier Design Handbook – no firm plans
– Highway Traffic Noise: Analysis and Abatement Guidance - upcoming
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Objectives of Study Tasks 1 and 2
• Task 1: Update and expand Measurement of Highway-Related Noise as a new 

“Noise Measurement Handbook”

• Task 2: Develop a simpler “Noise Measurement Field Guide” aimed at the noise 
measurement personnel preparing to go into the field and then performing the 
actual data collection
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FHWA Noise Measurement Handbook Introduction
• Transportation agencies measure different aspects of highway noise to …

- determine or predict community impacts during urban planning

- conduct research that support their programs

• Noise Measurement Handbook

- Best-practice guidance

- Based on 1996 FHWA Measurement of Highway-Related Noise

- Based on current national/international standards and practice
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Contents
• Project-Based Application of Measurement Methodologies

• Development of Measurement Plans

• Determination of Existing Noise Levels

• Validation of the FHWA TNM for a Proposed Highway Project on Existing 
Alignment

• Including Other Noise Sources for Highway Noise Projects

• Building Noise Level Reduction Measurements and Interior Noise Measurements

• Existing Vibration Measurements

• Construction Equipment Noise and Vibration Measurements

• Highway Barrier Insertion Loss Measurements

• Vehicle Noise Emission Level Measurements
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Contents (continued)
• Determining the Influence of Pavement on Tire-Pavement Noise

• Determining the Influence of Pavement on Highway Vehicle Noise

• Determining the Influence of Pavement on Highway Traffic Noise

• Determining the Influence of Ground or Pavement Surface on Sound Propagation

• Vehicle Interior Noise Measurements

• Appendices
- Terminology
- Instrumentation
- Report Documentation
- Minimum Separation-Distance Criteria for Noise Emission Levels
- Simplified Manual Prediction Method for Rail Noise
- Noise Metric Conversions
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Project-Based Application of Measurement Methodologies
• By project type, lists applicable measurement methods and associated application

• Example: Type I highway construction, operational noise impacts
Measurement Method Application to Project

Determination of Existing Noise Levels (Section 3.0)  Establish existing noise levels to make substantial increase determinations as part of 
the impact assessment for a proposed highway project (particularly for new alignments).

Validation of the FHWA TNM (Section 4.0)

 Validate FHWA TNM against measurements of traffic noise levels to use model to 
predict existing and future worst-hour sound levels to make substantial increase 
determinations as part of the impact assessment for a proposed highway project 
(particularly for widenings or other reconstruction).

Including Other Noise Sources (Section 5.0)  Establish noise levels from other transportation sources for purposes of input to or 
validation of rail or aircraft noise models or for combining with traffic noise.

Building Noise Level Reduction (Section 6.0)
 Determine the Outdoor-Indoor Noise Reduction for buildings for certain types of land 

uses where interior noise impacts need to be studied as part of a Type I highway 
project.

Determine Influence of Pavement:

 On tire-pavement noise (Section 11.0)
 On vehicle noise (Section 12.0)
 On traffic noise (Section 13.0)
 On noise propagation (Section 14.0)

 Help validate FHWA TNM.
 Gain understanding of influence of pavement on the project.

Determine Influence of Ground:
 On noise propagation (Section 14.0)

 Help validate FHWA TNM.
 Gain understanding of influence of various ground types on the project.

Existing Vibration (Section 7.0)
 Establish existing vibration for highly vibration-sensitive structures, if project causes 

train tracks to move within FTA screening distance of these receptors or if highway is 
close and has irregularities (e.g., bridge joints).
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Development of Measurement Plans
• Noise study success predicated on proper planning

• Includes 11 steps in planning a noise study

- Identify purpose, need, and sound source of interest
- Identify study area and project limits
- Obtain highway plans and local mapping
- Identify potential measurement sites via desk review
- Confirm sites through field review, identify microphone 

locations
- Obtain property and ROW access permissions
- Assess personnel and equipment needs
- Develop field schedule
- Plan for data download, labeling, and storage
- Arrange travel

- Final planning
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Including Other Noise Sources for Highway Noise Projects
• Two primary sections:

- Noise from trains and aircraft

Guidance replaces prediction methods 
found in FHWA 1982 document: 
Advanced Prediction and Abatement of 
Highway Traffic Noise

- Methods/applications for including these 
sources in highway traffic noise analyses
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Noise from trains
• Differences from highway

- Source noise
- Operations

Light rail and commuter rail – set schedules 
for weekdays and weekends
Freight rail – can vary daily, monthly, annually

• How to determine noise levels, if needed
- Screening method
- Measure
- Predict

Simplified manual method in Appendix E
FTA/FRA equations/spreadsheet
HUD method
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Noise from aircraft
• Differences from highway

- Source noise
- Operations

Aircraft – can vary daily, monthly

• How to determine noise levels, if needed
- Noise contours (screening method)
- Measure
- Predict

FAA Aviation Environmental Design Tool (AEDT)
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Methods/applications for highway noise projects
• As a first step, screen for possible contributions from train or aircraft noise

Train tracks with FTA screening distances? Residences within airport noise contours?
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Methods/applications for highway noise projects
• Establishing existing noise to determine substantial increase

- Consider proximity of measurements to other source locations
- Method for determining combined noise

- May need to convert highway noise to DNL (Appendix F shows method)

• Determining worst noise hour
- Accomplished via measurements or modeling
- Guidance on how to include or exclude train and aircraft noise

• Establishing existing noise to validate TNM
- Eliminate train and aircraft (and other non-highway) noise sources
- Sample period should be optimized to easily do this

ܾ݀݁݊݅݉݋ܿܮ ൌ 10݃݋10݈ ൬10
ݕܽݓ݄݄݃݅ܮ
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݊݅ܽݎݐܮ
10 ൅ 10

ݎ݅ܽܮ
10 ൰ ሺ݀ܤሻ 



18

Methods/applications for highway noise projects (continued)
• Impact determination

- If including other noise sources, then add to highway noise
- Obtain train and aircraft noise levels
- May need to convert highway noise to DNL (Appendix F shows method)

• Abatement analysis
- Consider all sources as part of reasonableness
- Determine abatement effectiveness for each source
- Consider that highway noise is mostly continuous, trains and aircraft not

Focusing abatement on highway noise would reduce noise most of the time
- Consider that highway noise barriers may reflect other noise sources back toward receptor
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Vibration measurements
• May be important for …

- projects that push train tracks close to receptors
- projects with pavement joints close to receptors
- projects with vibration-sensitive or highly noise-sensitive receptors 

(residences, labs with special equipment, recording studios, etc.)
- projects where construction operations could cause damage from vibration

• May need to establish existing vibration levels
- May need to supplement with noise measurements for potential 

groundborne noise issues (concert hall, recording studios, etc.)

• May need to measure vibration from construction equipment
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Objectives of Study Tasks 1 and 2
• Task 1: Update and expand Measurement of Highway-Related Noise as a new 

“Noise Measurement Handbook”

• Task 2: Develop a simpler “Noise Measurement Field Guide” aimed at the noise 
measurement personnel preparing to go into the field and then performing the 
actual data collection
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Field Guide Measurement Types
• Determination of Existing Noise Levels

• Validation of the FHWA TNM for a Proposed Highway Project on Existing 
Alignment

• Including Other Noise Sources for Highway Noise Projects

• Building Noise Level Reduction and Interior Noise

• Existing Vibration

• Construction Equipment Noise and Vibration

• Highway Barrier Insertion Loss

• Vehicle Noise Emission Levels
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Other Measurement Types Briefly Discussed
• Determining the Influence of 

- Pavement on Tire-Pavement Noise

- Pavement on Highway Vehicle Noise

- Pavement on Highway Traffic Noise

• Determining the Influence of Ground or 
Pavement Surface on Sound Propagation

• Vehicle Interior Noise Measurements
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Measurement “Phases”
• Pre-trip Planning

• Pre-trip Preparation

• On-site
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Pre-trip Planning 
Task Categories

• Personnel

• Site Selection

• Field review

• Noise Descriptors

• Sampling Period

• Timing and Duration of 
Measurements

• Permissions

• Measurement Plan Approval

• Documentation
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Pre-trip Preparation 
Task Categories

• Instrumentation

• Permissions
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On-site 
Task Categories

• Field review (if not 
conducted during pre-trip 
planning)

• Site Appropriateness

• Instrumentation Setup

• Documentation

• Data Collection

• Data Storage
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Measurement 
Summary 
Data Sheet
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Field Event Log and Traffic Count Data Sheet
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Approach

Standalone “how-to” guide for noise 
analysis and report review

• Straightforward, accessible, 
understandable, user-friendly

• Follows the noise study steps 
• Includes general review procedures and 

tools 
• table lookups
• examples
• incorporates existing FHWA guidance

• Assist reviewers
• evaluating accuracy and completeness
• identifying issues that need to be addressed
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Guide Sections
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Noise Report Checklist
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NEPA Noise Section Checklist
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How to Use the Guide

Dual column format
• Left column

• main body

• Right column 
• reviewer tips

• FHWA guidance 
• FAQs

• regulation section
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How to Use the Guide

Statement and response format
• Response provides additional information for the reviewer on that topic
• Link to checklist
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How to Use the Guide

Review process
• Move through a noise report using 

Section 2 and the associated 
checklist 

• Evaluate each item
• Add notes on items that are missing, 

incorrect, or need attention

• Similar process for NEPA noise 
section

• Checklist could be completed by 
report preparer
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Section 2 Snapshots – Identification of Noise-Sensitive Land 
Uses

FHWA test for Category 
A designation.
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Section 2 Snapshots – Identification of Noise-Sensitive Land 
Uses

FHWA Fact 
Sheets
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Section 2 Snapshots – Determination of Existing Noise Levels
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Section 2 Snapshots – Determination of Future Noise Levels
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Section 2 Snapshots – Determination of Future Noise Levels
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Section 2 Snapshots – Determination of Noise Impacts
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Section 2 Snapshots – Noise Abatement Evaluation
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Section 2 Snapshots – Noise Abatement Evaluation
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Section 3 Snapshots
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Section 4 Snapshots
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Approach and Guide Sections

Standalone “how-to” guide for 
model review

• Straightforward, accessible, 
understandable, user-friendly

• Includes general review 
procedures and tools 

• examples
• guidance 

• Assist reviewers
• evaluating accuracy and 

completeness
• identifying issues that need to be 

addressed
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TNM Model Review Checklist
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How to Use the Guide

Similar to Task 3 format
• Dual column
• Statement and response
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Snapshots – Receivers
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Snapshots – Roadways


