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1.0 INTRODUCTION 
 

This report documents the results of an analysis of the potential air quality and noise 
impacts of the construction of New Canada Road on a new alignment between Davies Plantation 
Road and State Route 70 (US 1) in Shelby County.  The project location is shown in Figure 1. 

 
The proposed typical cross-section for New Canada Road will include two travel lanes in 

each direction with a center median/turn lane and bicycle/pedestrian paths on both sides within a 
108 to 116-foot right-of-way.  The proposed alignment and typical cross-sections are provided in 
Appendix A.   
 
2.0 AIR QUALITY EVALUATION 
 

This report section summarizes the results of an analysis of the potential air quality impacts 
of the project.  The purpose of this analysis is, first, to address the transportation conformity 
requirements for the project; and second, to address the potential Mobile Source Air Toxics 
(MSATs) effects of the project. 
 
2.1 National Ambient Air Quality Standards (NAAQS) 
 
 The United States Environmental Protection Agency (EPA) has established allowable 
concentrations and exposure limits called the National Ambient Air Quality Standards (NAAQS) for 
various “criteria” pollutants.  These pollutants include carbon monoxide (CO), nitrogen oxides (NOx), 
ozone (O3), particulate matter (PM10 and PM2.5), sulfur oxides (SOx), and lead (Pb). 
 

In accordance with the Clean Air Act Amendments of 1990 (CAAA of 1990), EPA identified 
areas that did not meet the NAAQS for the criteria pollutants and designated them as 
“nonattainment” areas.  Once a nonattainment area meets the NAAQS, it is redesignated as a 
“maintenance” area. 

 
Shelby County was formerly a nonattainment area for 8-hour ozone.  However, on 

February 3, 2010, the area was redesignated to attainment of the 8-hour ozone standard and has 
an approved maintenance plan to ensure that the area continues to meet the ozone standard.  
Shelby County is also designated as a carbon monoxide (CO) maintenance area.   
 
2.2 Transportation Conformity  
 

Transportation conformity is a process required of Metropolitan Planning Organizations 
(MPOs) pursuant to the CAAA.  CAAA require that transportation plans, programs, and projects in 
nonattainment or maintenance areas that are funded or approved by the Federal Highway 
Administration (FHWA) be in conformity with the State Implementation Plan (SIP), which represents 
the State’s plan to either achieve or maintain the NAAQS for a particular pollutant.    
 
 Projects conform to the SIP if they are included in a fiscally constrained and conforming 
Long Range Transportation Plan (LRTP) and Transportation Improvement Program (TIP).   Projects 
in CO and PM nonattainment and maintenance areas are also subject to project-level hot-spot 
analysis. 
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Figure 1: Project Location 
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This project is included in the Memphis Metropolitan Planning Organization 2008-2011 
Transportation Improvement Program (Project STP-M-2006-01) and the Memphis Urban Area 2030 
Long-Range Transportation Plan, adopted in 2008.  Therefore, the project is in conformity with the 
SIP. The LRTP and TIP project sheets are provided in Appendix B. 

 
Since the project is located in a CO maintenance area, a CO hot-spot analysis was also 

completed. 
 

2.3  Carbon Monoxide (CO) Hot-Spot Analysis 
 

Carbon monoxide (CO) is a colorless, odorless gas that interferes with the delivery of 
oxygen to a person’s organs and tissues.  The health effects of CO exposure depend on the 
duration and intensity of exposure as well as a person’s health.  CO concentrations are usually 
higher during the winter months because vehicles emit higher CO emissions in cold weather due to 
the characteristics of internal combustion engines.  

 
The NAAQS for CO include a 1-hour standard of 35 parts per million (ppm) and an 8-hour 

standard of 9 ppm.  A CO hot-spot analysis was completed in accordance The Guideline for 
Modeling Carbon Monoxide from Roadway Intersections  published by EPA (hereafter referred to as 
the EPA Guideline) [1] to ensure that the project will not cause new violations or contribute to 
existing violations of the NAAQS. 

 
The EPA Guideline indicates that signalized intersections that operate at Level of Service 

(LOS) A, B, or C do not require further analysis because the delay and congestion would not likely 
cause or contribute to an exceedance of the CO NAAQS.   As a result, CO modeling is only 
required at signalized intersections that operate at LOS D or worse during any hour. 

 
The project does not include modifications to any signalized intersections.  Therefore, a CO 

hot-spot analysis is not required.  The project is not predicted to cause new violations or contribute 
to existing violations of the NAAQS. 
 
2.4 Mobile Source Air Toxics (MSATs) 
 

On February 3, 2006, the FHWA released “Interim Guidance on Air Toxic Analysis in NEPA 
Documents.” [2] This guidance was superseded on September 30, 2009 by FHWA’s “Interim 
Guidance Update on Air Toxic Analysis in NEPA Documents.” [3] The purpose FHWA’s guidance is 
to advise on when and how to analyze Mobile Source Air Toxics (MSATs) in the NEPA process for 
highways. This guidance is interim, because MSAT science is still evolving.  As the science 
progresses, FHWA will update the guidance. 
 

Technical shortcomings of emissions and dispersion models and uncertain science with 
respect to health effects prevent meaningful or reliable estimates of MSAT emissions of this project. 
However, even though reliable methods do not exist to accurately estimate the health impacts of 
MSATs at the project level, it is possible to qualitatively assess the levels of future MSAT 
emissions.  The qualitative assessment presented below has been prepared in accordance with 
FHWA’s Interim Guidance derived in part from a study conducted by the FHWA entitled “A 
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Methodology for Evaluating Mobile Source Air Toxic Emissions Among Transportation Project 
Alternatives.” [4] Additional information regarding MSATs is provided in Appendix C. 

 
FHWA’s Interim Guidance groups projects into the following categories: 

 
• Exempt Projects and Projects with no Meaningful Potential MSAT Effects; 
• Projects with Low Potential MSAT Effects; and, 
• Projects with Higher Potential MSAT Effects. 

 
FHWA’s Interim Guidance provides examples of “Projects with Low Potential MSAT Effects.” 

These projects include minor widening projects and new interchanges, such as those that replace a 
signalized intersection on a surface street or where design year traffic projections are less than 
140,000 to 150,000 AADT.  
 

The Build Alternative includes the construction of New Canada Road on a new alignment 
and meets the definition of a project with low potential MSAT effects as the highest design year 
AADT on the proposed section of New Canada Road is approximately 30,000 and lower than the 
FHWA criterion. 

 
For both the No-Build and Build Alternative, the amount of MSATs emitted would be 

proportional to the vehicle miles traveled, or VMT, assuming that other variables such as fleet mix 
are the same for each alternative.  The estimated VMT for the Build Alternative is essentially the 
same as the VMT for the No-Build Alternative.  Therefore, it is expected that there would be no 
appreciable difference in overall MSAT emissions between the No-Build and Build Alternatives. 
 

Additionally, travel speeds for the Build Alternative are expected to be higher than for the 
No-Build Alternative particularly during off-peak periods.  According to EPA's MOBILE6 emissions 
model, emissions of all of the priority MSATs except for diesel particulate matter decrease as speed 
increases. The extent to which these speed-related emissions decreases will offset VMT-related 
emissions increases cannot be reliably projected due to the inherent deficiencies of technical 
models. 

 
Also, regardless of the alternative chosen, emissions will likely be lower than present levels 

in the design year as a result of EPA's national control programs that are projected to reduce MSAT 
emissions by 72 percent between 1999 and 2050.  Local conditions may differ from these national 
projections in terms of fleet mix and turnover, VMT growth rates, and local control measures. 
However, the magnitude of the EPA-projected reductions is so great (even after accounting for VMT 
growth) that MSAT emissions in the study area are likely to be lower in the future in nearly all 
cases. 
 

The Build Alternative will have the effect of moving some traffic slightly closer to nearby 
residences and businesses; therefore, under the Build Alternative there may be localized areas 
where ambient concentrations of MSATs could be higher than under the No-Build Alternative.  
However, as discussed above, the magnitude and the duration of these potential increases 
compared to the No-Build Alternative cannot be reliably quantified due to incomplete or unavailable 
information in forecasting project-specific MSAT health impacts. 
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In sum, when a highway is widened, the localized level of MSAT emissions for the Build 
Alternative could be higher relative to the No Build Alternative, but this could be offset due to 
increases in speeds and reductions in congestion (which are associated with lower MSAT 
emissions).  Also, MSAT emissions will be lower in locations along existing Canada Road because 
traffic will be shifted away from them.  On a regional basis, EPA’s vehicle and fuel regulations, 
coupled with fleet turnover, will over time cause substantial reductions that, in almost all cases, will 
cause region-wide MSAT levels to be significantly lower than today. 
 

Substantial construction-related MSAT emissions are not anticipated for this project as 
construction is not planned to occur over an extended building period.  However, construction 
activity may generate temporary increases in MSAT emissions in the project area. 
 
2.5 Indirect and Cumulative Effects 
 

The project is not predicted to result in a project-specific air quality impact and, therefore, 
would not have a significant direct, indirect or cumulative air quality impact. 

 
The proposed project could result in the generation of construction emissions and dust that 

would be temporary.  It is not anticipated that the construction of the proposed project would occur 
simultaneously with other transportation projects in the area. 
 
3.0 NOISE EVALUATION 
 

Noise is an important characteristic of communities and transportation systems.  Excessive 
noise may annoy people, interfere with speech and listening, and disturb concentration and sleep.  
There are many sources of noise in communities, and noise levels vary considerably between 
urban, suburban and rural areas.   
 

The primary purpose of the noise evaluation is to identify any noise impacts that are 
predicted to be created by the project and to evaluate the feasibility and reasonableness of 
providing noise abatement to mitigate those impacts. 

 
This study has been prepared in accordance with the FHWA noise standards, Procedures 

for Abatement of Highway Traffic and Construction Noise, 23 CFR 772 [5], and the Tennessee 
Department of Transportation’s Policy on Highway Traffic Noise Abatement [6] and included the 
following tasks: 
 

• Identification of noise analysis areas: Identification of existing land uses in the project 
area that are sensitive to highway traffic noise; 

• Determination of existing sound levels: Measurement of existing sound levels at 
sensitive land uses to characterize the existing noise environment in the project area; 

• Determination of future sound levels: Prediction of future, design year, worst-hour sound 
levels for the No-Build and Build Alternatives; 

• Determination of traffic noise impacts: Determination of noise impacts based on the 
increase in existing sound levels, as well as the absolute future sound levels; 

• Noise abatement evaluation: Evaluation of noise abatement for areas determined to be 
impacted by the project; 
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• Discussion of construction noise; and, 
• Coordination with local officials. 
 

Each of these analysis steps is discussed below following a discussion of TDOT’s criteria 
for determining noise impacts. 
 
3.1 Criteria for Determining Impacts 
 
3.1.1 Traffic Noise Terminology 
 

Traffic noise levels are expressed in terms of the hourly, A-weighted equivalent sound level 
in decibels (dBA).  A sound level represents the level of the rapid air pressure fluctuations caused 
by sources such as traffic that are heard as noise.  A decibel is a unit that relates the sound 
pressure of a noise to the faintest sound the young human ear can hear.  The A-weighting refers to 
the amplification or attenuation of the different frequencies of the sound (subjectively, the pitch) to 
correspond to the way the human ear “hears” these frequencies.  Generally, when the sound level 
exceeds the mid-60 dBA range, outdoor conversation in normal tones at a distance of three feet 
becomes difficult.  A 9-10 dB increase in sound level is typically judged by the listener to be twice 
as loud as the original sound while a 9-10 dB reduction is judged to be half as loud.  Doubling the 
number of sources (i.e., vehicles) will increase the hourly equivalent sound level by approximately 
3 dB, which is usually the smallest change in hourly equivalent A-weighted traffic noise levels that 
people can detect without specifically listening for the change.  
 
 Because most environmental noise fluctuates from moment to moment, it is standard 
practice to condense data into a single level called the equivalent sound level (Leq).  The Leq is a 
steady sound level that would contain the same amount of sound energy as the actual time-varying 
sound evaluated over the same time-period.  The Leq averages the louder and quieter moments, but 
gives much more weight to the louder moments in the averaging.  For traffic noise assessment 
purposes, Leq is typically evaluated over the worst one-hour period and is defined as Leq (1h). 
 
 The term insertion loss (IL) is generally used to describe the reduction in Leq (1h) at a 
location after a noise barrier is constructed.  For example, if the Leq (1h) at a residence before a 
barrier is constructed is 75 dBA and the Leq (1h) after a barrier constructed is 65 dBA then the 
insertion loss would be 10 dB. 
 
3.1.2 Noise Abatement Criteria (NAC) 
 
 Noise impact is determined by comparing future project sound levels: (1) to a set of Noise 
Abatement Criteria (NAC) for a particular land use category, and (2) to existing sound levels.   
 
 The FHWA noise standards (contained in 23 CFR 772) and TDOT’s noise policy state that 
traffic noise impacts require consideration of abatement when worst-hour sound levels approach or 
exceed the NAC listed in Table 1. 

 
As shown, Activity Category A land uses refer to areas where low noise levels are essential 

for the proper use of the area.  Activity Category B land uses include picnic and recreation areas, 
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playgrounds, active sports areas, parks, and the exterior areas of residences, motels, hotels, 
schools, churches, libraries, and hospitals.  Activity Category C includes all developed lands not 
included in Activity Categories A and B, while Activity Category D includes undeveloped lands.  
Activity Category E land uses are those Activity Category B areas where there is no outdoor use of 
the property, so interior noise levels are considered.  TDOT’s noise policy defines “approach” as 
one decibel below the NAC, or 66 dBA for Category B land uses. 

Table 1: Noise Abatement Criteria in 23 CFR 772 

Activity 
Category 

Leq(1h) 
(dBA) Description of Activity 

A 57 (Exterior) 
 

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

B 67 (Exterior) 
 

Picnic areas, recreation areas, playgrounds, active sports 
areas, parks, residences, motels, hotels, schools, churches, 
libraries, and hospitals. 

C 72 (Exterior) 
 

Developed lands, properties, or activities not included in 
Categories A or B above. 

D --- Undeveloped lands. 

E 
 

52 (Interior) 
 

Residences, motels, hotels, public meeting rooms, schools, 
churches, libraries, hospitals, and auditoriums. 

 
The FHWA noise standards and TDOT’s noise policy also define impacts to occur if there is 

a substantial increase in design year sound levels above the existing sound levels when the 
predicted design year sound levels are between 57 and 67 dBA Leq.  Table 2 presents TDOT’s 
criteria to define noise increase. 
 

Table 2: TDOT Criteria to Define Noise Increase 

Increase in  
Existing Noise Level (dB) Subjective Descriptor 

0 B 5 Minor Increase 

6 B 9 Moderate Increase 

10 or more Substantial Increase 

 
3.2 Identification of Noise Analysis Areas 
 

Review of available electronic mapping and field reconnaissance revealed 9 areas that 
contain Activity Category B land uses that might be affected by the project.   These areas are called 
noise analysis areas and are shown in Figure 2 and described in Table 3. 
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Figure 2: Noise Analysis Areas 
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Figure 2: Noise Analysis Areas 
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As shown, Noise Analysis Areas 2 through 6 include single-family residences.  Noise 
Analysis Areas 1, 8 and 9 include non-residential Category B land uses. 

 
Table 3: Noise Analysis Areas 

Noise 
Analysis 

Area 
Description 

1 Club Windward at 3740 Canada Road including outdoor pool and tennis courts. 

2 Residence at 9837 Canada Road and residences on Leeward Slopes Drive, Cutter 
Lane, and Cutter Cove in the Windward Slopes subdivision. 

3 Residences on Gypsy Cove and Atkinson Cove in the Plantation Estates subdivision.

4 

Residences on Alex Dickson Cove, William Little Drive, Owl Hill Drive, Swan Hill 
Drive, Falcon Hill Drive, Laurel Hill Drive, Lake Bridge Drive, Canabridge Drive and 
Canada Road on the west side of proposed New Canada Road in the Plantation Hills 
subdivision. 

5 Residences on William Little Drive, Owl Hill Drive and Pelican Hill Drive on the east 
side of proposed New Canada Road in the Plantation Hills subdivision. 

6 Residences on the west side of existing Canada Road between Owl Hill Drive and 
Lake Bridge Drive. 

7 Residences on the east side New Canada Road and the west side of existing 
Canada Road north of Lake Bridge Drive. 

8 First Baptist Church at 4500 Canada Road and the residence at 4636 Canada Road.

9 The International Harvester Managerial Park at 4523 Canada Road and the Greater 
Bush Grove Missionary Baptist Church. 

 
The NAC for Activity Category B will apply to these noise-sensitive uses.   Noise impacts will 

be identified and noise abatement will be considered if future sound levels are 66 dBA or higher, or 
if a substantial increase in existing sound levels (10 dB or more) is predicted and the predicted 
design year sound levels are between 57 and 67 dBA. 

 
There are no Activity Category C land uses adjacent to proposed New Canada Road. 
 
Some tracts of Activity Category D undeveloped lands exist along the project.  These 

undeveloped lands are not noise-sensitive and have not been included in the noise analysis. 
However, noise impacts could occur in the future if noise-sensitive land uses are constructed near 
New Canada Road.  A discussion of future sound levels and the need for noise-compatible land use 
planning is provided later in this report. 
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3.3 Determination of Existing Sound Levels 
 

Measurements were conducted at several noise-sensitive land uses in the project area on 
July 21, 2010 between 9:30 am and 6:30 pm. Table 4 summarizes the existing sound levels at the 
measurement locations.  The noise measurement data sheets and site photographs are provided in 
Appendix D. 

Table 4: Existing Sound Levels at Measurement Locations 

Location 

Distance 
to New 
Canada 
Road 

(feet)(1) 

Noise 
Analysis 

Area 
Date Period Leq(1h) 

(dBA) 
Adjust-
ment (2)

Peak 
Hour 

Leq(1h)
 (dBA)

Club Windward 90 1 07/21/2010 5:13-6:13 pm 63 0 63 

9451 William Little Drive 80 4 07/21/2010 10:01-11:01 am 50 2 52 

4212 Swan Hill Drive 195 4 07/21/2010 12:01-12:21 pm 45 1 46 

9432 Falcon Hill Drive 430 4 07/21/2010 11:35-11:55 am 46 1 47 

9484 Canabridge Drive 80 4 07/21/2010 12:32-1:17 pm 46 1 47 

4433 Canada Road 550 4 07/21/2010 12:49 am-1:09 pm 43 0 43 

9511 William Little Drive 450 5 07/21/2010 10:17-10:37 am 53 2 55 

9545 William Little Drive 920 5 07/21/2010 10:41-11:01 am 56 2 58 

New Canada Road at Lake 
Bridge Drive 70 6, 7 07/21/2010 11:26 am-12:26 pm 54(3) 1 55(3) 

First Baptist Church 220 8 07/21/2010 2:25-2:45 pm 48 1 49 

International Harvester 
Managerial Park 210 9 07/21/2010 2:52-3:12 pm 48 1 49 

(1)  From proposed edge-of-pavement. 
(2)  Based on sound levels at reference microphone. 
(3)  Significant contributions from insect noise. 
 

 Short-term 15-60 minute noise measurements at all locations were conducted at one-minute 
intervals.  Background noise (i.e. dog barking, sirens, etc.) during these measurements was noted, 
and the corresponding one-minute measurement intervals were eliminated.    
 

Sound levels will vary throughout the day depending on the proximity of noise-sensitive land 
uses to local roads and to other noise sources.  Sound levels can also vary with environmental 
changes, including shifts in wind speed and direction and changes in the vertical temperature 
profile.  As a result, the short-term measurement data provides only a snapshot of the existing noise 
environment at each measurement location. 
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In order to gain an understanding of the change in sound levels throughout the day, a 
reference microphone was used to collect sound level data throughout the measurement period.  
The reference microphone was located near Club Windward on the east side of Canada Road north 
of Windward Slopes Drive.   The hourly sound levels at the reference location are provided in 
Appendix D and summarized in Figure 3. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3: Long-Term Noise Measurement Results 
 
As shown, hourly sound levels fluctuated between 60 and 63 dBA during the measurement 

period with the lowest sound levels occurring around mid-day and the highest sound levels 
occurring during the PM peak period. 

 
Insect noise was noted as a contributor to the noise levels at several measurement locations 

near proposed New Canada Road.  In most locations, the noise contribution from traffic on existing 
Canada Road was still dominant.  However, insect noise was the dominant noise source at the 
measurement location at New Canada Road and Lake Bridge Road.  As a result, this measurement 
is not considered to the representative of the existing noise environment at this location. 
 
3.4 Determination of Future Sound Levels 

 
The Memphis Metropolitan Planning Organization (MPO) developed traffic projections for 

the project for the base year 2010 and the design year 2030.  These projections include traffic 
volumes for the “design hour,” which represents a theoretical worst traffic condition.  These design 
hour traffic projections were used for the noise analysis since they represent the highest number of 
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vehicles expected to travel on the roadway network in a given hour and would, therefore, represent 
the worst noise hour. The design year traffic projections are summarized in Appendix E. 

 
3.4.1 No-Build Alternative 
 

Sound levels for the No-Build Alternative can be reasonably estimated by evaluating existing 
and future traffic volumes on existing Canada Road. 
 

As noted previously, doubling the traffic on a roadway would result in a 3 dB increase in the 
sound level at a given receiver assuming all other conditions remain the same.   Design year 2030 
traffic volumes on Canada Road are predicted to be between 200% and 330% higher than current 
volumes. These increases in traffic would normally increase sound levels at nearby receivers by 
approximately 5 - 6 dB.  

  
While a 200 - 330% increase in traffic volumes might be possible on existing Canada Road 

on a daily basis, a 200 - 330% increase in traffic could not be accommodated during peak periods 
without an accompanying decrease in speeds.  However, some increase in traffic volumes could 
likely be accommodated during the worst noise hour.    A 15% to 20% increase in traffic would 
increase existing sound levels at nearby receivers by about 1 dB.  As a result, the existing sound 
levels have been increased by 1 dB to arrive at design year sound levels for the No-Build 
Alternative at the measurement locations shown in Figure 4. 
 
3.4.2 Build Alternative 
 

Noise modeling of the Build Alternative was completed using the FHWA Traffic Noise Model 
(TNM 2.5) computer program.  The program calculated design year 2030 equivalent sound levels at 
the noise-sensitive land uses in each noise analysis area, including the measurement locations. 

 
Microstation design files, including the proposed horizontal alignment, vertical profiles and 

cross-sections for the project, and Shelby County Geographic Information Systems (GIS) data were 
used to develop the TNM runs. 
 

In developing the TNM files, the points of TNM objects, including roadways, receivers, 
barriers, terrain lines, and building rows, were first digitized into Microstation.  Microstation’s 
coordinate export features were then used to write these points to comma separated variable text 
files.  The points from the text files were pasted into TNM.   Finally, a DXF file was created with 
background text to ease the input of receiver name and elevation data into the TNM files. 
 

As stated above, design year traffic projections provided by the Memphis MPO were used 
for the noise analysis.  These projections indicated design hour volumes of 3% total trucks on New 
Canada Road.  The planned posted speed of 40 mph on New Canada Road was modeled.  

 
As mentioned previously, the design hour traffic projections represent the highest number of 

vehicles expected to travel on the roadway network in a given hour.  Therefore, modeling the 
projected design year design hour volumes at the anticipated posted speeds will result in 
conservative estimates of future worst hour sound levels since vehicle speeds will generally 
decrease as traffic volumes approach the design hour volumes. 
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Figure 4: Existing and Design Year 2030 Sound Levels 
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Figure 4: Existing and Design Year 2030 Sound Levels 
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4433 Canada Road 
43 dBA 
(44 dBA) 
[49 dBA] 

9484 Canabridge Drive
47 dBA 
(48 dBA) 
[66 dBA] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4: Existing and Design Year 2030 Sound Levels 

LEGEND 
46 dBA Existing Sound Level 
(47 dBA) Design Year Sound Level - No-Build Alternative
[58 dBA] Design Year Sound Level - Build Alternative 

4212 Swan Hill Drive 
46 dBA 
(47 dBA) 
[58 dBA] 
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International Harvester 
Management Park 
49 dBA 
(50 dBA) 
[56 dBA] 

 
 

First Baptist Church 
49 dBA 
(50 dBA) 
[56 dBA] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

LEGEND 
49 dBA Existing Sound Level 
(50 dBA) Design Year Sound Level - No-Build Alternative
[56 dBA] Design Year Sound Level - Build Alternative 

Figure 4: Existing and Design Year 2030 Sound Levels 
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The predicted design year sound levels for the modeled receivers in each noise analysis 
area are summarized in Table 5 and are discussed in the following section.  TNM plan views 
showing modeled TNM objects including the locations of the modeled roadways and receivers are 
provided in Appendix F. 
 
3.5 Impact Determination Analysis, Build Alternative 
 

As noted previously, Activity Category B land uses are impacted if 1) the predicted worst 
hour Leq (1h) approaches or exceeds the NAC (defined by TDOT as 66 dBA), or 2) a substantial 
increase (defined by TDOT as an increase of 10 dB or more) in Leq(1h) occurs and the sound level 
is between 57 dBA and 67 dBA. 
 

As shown in Table 5, design year 2030 sound levels at locations near the new alignment in 
Noise Analysis Areas 3 through 9 for the Build Alternative are predicted to be 1 to 19 dB higher than 
existing sound levels. 

 

Table 5: Impact Determination Analysis, Design Year 2030, Build Alternative 

Noise 
Analysis 

Area 

Change from 
Existing Sound 

Levels (dB) 

Design Year 
Sound Levels 

(dBA) 

Impacts based 
on Substantial 

Increase? 

Impacts based 
on NAC? 

Number of 
Impacts 

1 0 to -1 60 to 62 No No 0 

2 -2 to -12 50 to 58 No No 0 

3 1 to 9 47 to 56 No No 0 

4 2 to 19 49 to 68 Yes Yes 18 

5 -2 to 12 49 to 66 Yes Yes 4 

6 -2 to -9 51 to 55 No No 0 

7 -10 to 19 50 to 66 Yes Yes 5 

8 7 56 No No 0 

9 6 to 8 55 to 56 No No 0 

Total 27 
 

Conversely, design year 2030 sound levels at locations near existing Canada Road in Noise 
Analysis Areas 1, 2 and 6 are predicted to be up to 12 dB lower than existing sound levels due to 
the relocation of Canada Road to the west.  Sound levels at some locations in Noise Analysis Areas 
5, 6 and 7 are also predicted to be lowered under the Build Alternative. 
 

According to TDOT’s noise policy, sound level increases of 5 dB or less are defined as 
“minor” and increases of 9 dB or less are defined as “moderate.” 



Bowlby & Associates, Inc.

New Canada Road from I-40 to US 1, Shelby County                 October 2010 
 
 

 
 Page 19 

Sound level increases at noise-sensitive land uses in Noise Analysis Areas 3, 8, and 9 are 
predicted be 9 dB or lower.  Therefore, none of the uses in these areas are predicted to be 
impacted by a substantial increased in sound levels.   

 
However, substantial (10 dB or more) increases in sound levels are predicted at numerous 

residences in Noise Analysis Areas 4, 5 and 7. 
 
Additionally, several residences in Noise Analysis Areas 4, 5 and 7 have predicted sound 

levels of 66 dBA or higher.   
 

The predicted sound levels at Club Windward in Noise Analysis Area 1 and the International 
Harvester Park in Noise Analysis Area 9 are 62 and 56 dBA respectively.  The predicted sound 
levels at the First Baptist Church in Noise Analysis Area 8 and the Bush Grove Missionary Baptist 
Church in Noise Analysis Area 9 are 56 and 55 dBA, respectively.    Therefore, these facilities are 
not predicted to be impacted. 

 
As shown, a total of 27 residences are predicted to be impacted under the Build Alternative. 

 Of these, 18 are located in Noise Analysis Area 4 on the west side of New Canada Road and 4 are 
located in Noise Analysis Area 5 on the east side of New Canada Road.  All of the impacted 
residences in Noise Analysis Areas 4 and 5 will be first-row residences relative to New Canada 
Road with the exception of 9472 and 9473 Canabridge Drive that will be second-row residences 
relative to New Canada Road.   
 
3.6 Noise Abatement Evaluation 
 

Noise abatement is generally evaluated when impacts are predicted to occur.  Noise 
abatement measures may include alteration of horizontal and vertical alignment and traffic 
management measures (such as reducing speed limits, prohibition of heavy trucks, etc.).   
 

Several sections of New Canada Road have already been constructed and/or the right-or-
way has already been acquired in the areas where the surrounding land has been developed and 
noise impacts are predicted.  Modification of the alignment through these areas is not feasible. 
 

Traffic management measures, including truck prohibitions and reducing speed limits, can 
sometimes reduce sound levels.  However, a 20 mile-per-hour reduction in speed is necessary for a 
readily noticeable (5 dB) decrease in sound levels.   Additionally, the projected percentages of 
medium and heavy trucks on New Canada Road are projected to be only 2% and 1%, respectively. 
 Truck restrictions would reduce sound levels but the reduction would not be substantial.  Therefore, 
traffic management measures are not an acoustically feasible abatement measure. 
 

Noise barriers would be the best available abatement measure to reduce sound levels for 
the impacted areas. 

 
In order for noise barriers to be included in the project plans for the impacted noise analysis 

areas, they must be determined to be both feasible and reasonable in accordance with TDOT’s 
noise policy. 
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Feasibility generally deals with the ability to achieve substantial noise reductions as well as 
engineering considerations.  Reasonableness generally refers to the cost of the noise barriers 
weighed against the benefits.   However, there are other factors that can result in a determination 
that noise abatement is not reasonable as described in the following section. 
 
3.6.1 Noise Barrier Feasibility 
 
 Feasibility means that: (1) the construction of a barrier would not be anticipated to pose any 
major design, construction, maintenance, or safety problems; and, (2) the noise barriers will provide 
a noise reduction (or insertion loss) of at least 7 dB at impacted first-row receivers (“acoustic 
feasibility”). 
 
Design, Construction, Maintenance, and Safety Issues 
 

TDOT’s noise policy states the following regarding the construction of noise barriers on 
facilities that are not access controlled: 

 
“Generally, it is not feasible to provide noise barriers on non-access controlled 
facilities due to the existence of intersections or driveways.” 
 
New Canada Road will not be a limited access facility.  In fact, driveway accesses already 

exist from some residences to the sections of New Canada Road that have already been 
constructed.  Additionally, pedestrian/bike paths are planned on both side of New Canada Road.  
Noise barriers would prohibit access to these facilities from adjacent residential properties.  For 
these reasons, it is unlikely that noise barriers would be feasible for this project.   

 
Acoustic Feasibility 
 

Although noise barriers appear to be unlikely as described above, an assessment of 
acoustical feasibility was completed to assess if substantial noise reductions could be provided by 
noise barriers. 

 
TDOT’s noise policy requires that noise barriers provide a substantial noise reduction.  

Substantial reduction (or insertion loss) is defined as a 10 dB reduction in the design year sound 
level, whenever possible. However, in situations where a 10 dB reduction cannot be attained, the 
noise barrier must be able to attain a minimum reduction of 7 dB at the properties where the 
greatest noise reduction can be achieved in order to be considered feasible. 
 

Noise barriers were evaluated for Noise Analysis Area 4 on the west side of New Canada 
Road and in Noise Analysis Area 5 on the east side of New Canada Road.  Continuous noise 
barriers for these areas would not be possible due to the numerous local road intersections.   

 
A noise barrier system for Noise Analysis Area 4 would require six separate noise barriers 

between local road intersections while a noise barrier system for Noise Analysis Area 5 would 
require three separate noise barriers.  The “gaps” in the noise barriers at the local road 
intersections would significantly reduce the effectiveness of the noise barrier and limit the number of 
residences that would be benefitted the noise barriers. 
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TNM was used to assess whether these noise barrier systems would provide a minimum 7 
dB IL at the impacted first-row residences in Noise Analysis Area 4 and 5.   This analysis indicted a 
minimum 7 dB IL could be achieved at some impacted first-row residences in each area.  Therefore, 
barriers for these areas would be acoustically feasible although they would still be unlikely because 
New Canada Road will not be a limited access facility. 

 
If the barriers were determined by TDOT to be “feasible,” the barriers would also have to be 

“reasonable” in accordance with TDOT’s noise policy as described below. 
 

3.6.2 Noise Barrier Reasonableness 
 
 Reasonableness generally refers to the cost of the noise barriers weighed against the 
benefits. TDOT’s noise policy states that a barrier is reasonable if the cost of the barrier divided by 
the number of benefitted residences does not exceed the allowable cost per benefitted residence 
for that area.  The allowable cost per benefitted residence for each area is calculated using the 
following formula: 
 

Allowable Cost Per Benefitted Residence =  Base Allowance  
+ Development Date/New Alignment 

Allowance   
+  Future Noise Levels Allowance  
+ Build Versus Existing Levels 

Allowance 
where: 
 
Base Allowance: $15,000 

 
Development Date/New Alignment Allowance:  

Post-dates road = $0 
Pre-dates road* or road is on new alignment 
= $15,000 
* The majority (more than 50%) of dwelling units existed 
before original highway construction. 

  
Noise Levels Allowance*:  

69 or less dBA = $0 
70 – 74 dBA = $2,000 
75 or more dBA = $4,000 
* Based on an average of the impacted first–row 
receivers’ levels. 

 
Build Versus Existing Noise Levels Allowance*:  

0 – 4 dB = $0 
5 – 9 dB = $4,000 
10 or more dB = $8,000 
* An average of the increases in existing noise levels at 
impacted first-row receivers. 
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Both Noise Analysis Areas were assigned a $15,000 Base Allowance.  
 
Since the project involves construction of a road on a new alignment, each area was also 

assigned a $15,000 Development Date Allowance/New Alignment Allowance. 
 
The average predicted design year sound levels for impacted first-row residences in Noise 

Analysis Areas 4 and 5 are 62 and 65 dBA, respectively.  Therefore, these areas were not assigned 
a Noise Levels Allowance.   
 

Finally, the average changes in existing to future design year sound levels at the impacted 
first-row receivers in Noise Analysis Areas 4 and 5 are 14 and 11 dBA, respectively.  As a result, 
both areas were assigned a Build Versus Existing Noise Levels Allowance of $8,000. 
 

The resulting allowable cost per benefitted residence for each area is summarized in 
Table 6.  As shown, the allowable cost per benefitted residence for both Noise Analysis Areas is 
$38,000. 
 

Table 6: Allowable Cost Per Benefitted Residence 

Noise 
Analysis 

Area 

Base 
Allowance 

Development 
Date/New 
Alignment 
Allowance 

Average 
Noise Level

(dBA) (1) 

Noise 
Levels 

Allowance

Average 
Sound 
Level 

Increase 
(dB) (1) 

Build 
Versus 
Existing 
Levels 

Allowance 

Allowable 
Cost per 

Benefitted 
Residence

4 $15,000 $15,000 62 $0 14 $8,000 $38,000 

5 $15,000 $15,000 65 $0 11 $8,000 $38,000 
(1) For impacted first-row receivers. 
 
TNM was used to develop preliminary noise barrier designs each area.  The predicted “with 

barrier” design year sound levels and insertion losses for Areas 4 and 5 are provided in Appendix 
H.  The results of the reasonableness analysis are presented in Table 7. 
 

As shown, two alternative noise barrier design “cases” were developed as described below: 
 

• Case 1: Barrier design to provide a substantial (10 dB) IL for the impacted first-row 
residences with the highest predicted sound levels.   

• Case 2: Barrier design to provide a minimum 7 dB IL for the impacted first-row residences 
with the highest predicted sound levels. 
 
TDOT’s noise policy states that “noise barriers will not normally be considered feasible when 

the barrier heights would need to exceed 20 feet.”  However, a 10 dB reduction could not be 
achieved with heights of 20 feet or less but could be achieved by increasing heights to 24 feet at 
some locations.  Therefore, the Case 1 noise barrier system includes noise barrier heights up to 24 
feet in a few locations.   
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The Case 2 noise barrier heights do not exceed 20 feet and provide a minimum 7 dB noise 
reduction at the impacted first-row residences with the highest sound levels. 

 
As shown, the costs per benefitted residence for both Noise Analysis Areas 4 and 5 are 

higher than the allowable cost per benefitted residence.  Therefore, noise barriers for these areas 
would not be reasonable even if they were determined to be feasible. 

 

Table 7: Noise Barrier Design Results and Reasonableness Analysis 

Noise 
Analysis 

Area/Case 

Length 
(ft.) 

Average 
Height 

(ft.) 
Cost Benefitted 

Residences

Cost Per 
Benefitted 
Residence

Allowable Cost 
Per Benefitted 

Residence 

Reasonable
? 

Noise Analysis Area 4 

Case 1 2,580 18 $916,000 19 $48,253 $38,000 No 

Case 2 2,480 14 $678,800 12 $56,567 $38,000 No 

Noise Analysis Area 5 

Case 1 1,070 23 $492,000 6 $82,000 $38,000 No 

Case 2 970 12 $232,800 4 $58,200 $38,000 No 

 
3.7 Construction Noise 
 

Noise levels in the project area will be increased during construction.  The sound levels 
resulting from construction activities at nearby noise-sensitive receivers will be a function of the 
types of equipment utilized, the duration of the activities, and the distances between construction 
activities and nearby land uses. 
 

It is expected that TDOT’s construction specifications will apply to this project.  As a result, 
construction procedures shall be governed by the Standard Specifications for Road and Bridge 
Construction as issued by TDOT and as amended by the most recent applicable supplements.  The 
contractor will be bound by Section 107.01 of the Standard Specifications to observe any noise 
ordinance in effect within the project limits.  Detoured traffic shall be routed during construction so 
as to cause the least practicable noise impact upon noise-sensitive areas. 

 
3.8 Indirect and Cumulative Effects 
 

The design year 2030 noise analysis includes projected traffic volumes for the project and 
forecasted background traffic growth and other planned and programmed projects in the area.  As a 
result, the noise impacts predicted for the noise analysis represent both direct and cumulative noise 
impacts. 
 

Implementation of the project could cause some redistribution of traffic on the surrounding 
roadway network beyond the modeled network.  The project could also affect development and land 
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use patterns beyond the project area.  These situations could result in higher traffic volumes and 
indirect noise impacts at locations near roadways beyond the project limits.  However, a doubling of 
the traffic volume is required to increase the hourly equivalent sound level by 3 dB, which is usually 
the smallest change in sound levels that people can detect without specifically listening for the 
change. Traffic volumes are not anticipated to double as a result of the redistribution of traffic or 
changes in development, so any increases in sound levels beyond the project would be less than 3 
dB and defined as “minor” in accordance with TDOT’s noise policy.  As a result, the project is not 
predicted to cause any indirect noise impacts. 
 

The project will result in intermittent and temporary noise above existing ambient levels due 
to construction activities in the project vicinity.  However, the noise increases would be temporary 
and would not constitute a noise impact as defined by the FHWA noise standards and TDOT’s 
noise policy. 
 
3.9 Coordination with Local Officials 
 

TDOT encourages the local governments with jurisdiction over these lands, including the 
Cities of Memphis, Lakeland, Arlington, and Shelby County, as well as potential developers of these 
lands to practice noise compatibility planning in order to avoid future noise impacts.  The following 
language is included in TDOT’s noise policy: 
 

“Highway traffic noise should be reduced through a program of shared responsibility. 
 Local governments should use their power to regulate land development in such a 
way that noise-sensitive land uses are either prohibited from being located adjacent 
to a highway or that the developments are planned, designed and constructed in 
such a way that noise impacts are minimized.” 

 
Two guidance documents on noise compatible land use planning are available from 

FHWA. [7, 8] 
  

Table 8 presents design year sound levels for areas along New Canada Road where vacant 
and possibly developable lands exist.  Noise predictions were made at distances between 100 and 
400 feet from the centerline of the near lane for the design year 2030.   As indicated, sound levels 
within approximately 75 feet of the centerline of the near lane of New Canada Road will approach or 
exceed the NAC of 66 dBA.  Noise-sensitive land uses should generally not be constructed in these 
areas unless noise mitigation measures are provided. 

 
These values do not represent predicted levels at every location at a particular distance 

back from the roadway.  Sound levels will vary with changes in terrain and will be affected by the 
shielding of objects such as buildings.  This information is being included to make local officials and 
planners aware of anticipated highway noise levels so that future development will be compatible 
with these levels. 

 
Additionally, TDOT’s noise policy states that “noise abatement will also not be considered 

reasonable for land uses constructed after the date of adoption of this noise policy (based upon 
local Assessor’s records), except for projects involving construction of a roadway on a new 
alignment.” 
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Table 8: Design Year 2030 Sound Levels for Undeveloped Lands 

Distance from New Canada Road(1) Leq (1h) (dBA)(2)   

50 feet 68 

100 feet 64 

200 feet 57 

300 feet 55 

400 feet 53 
(1) Perpendicular distance to the center of near lane. 
(2) At-grade situation.  

 
 
TDOT’s noise policy was effective in September, 2005.  Development constructed after this 

date will not be eligible for noise abatement for future projects. 
 

Finally, TDOT currently has an active Type II Noise Barrier Program to facilitate the 
construction of “retrofit” noise barriers along existing highways.  To be eligible for a Type II noise 
barrier, an area must meet the following criteria: 

 
• The neighborhood must be located along a limited-access roadway; 
• The neighborhood must be primarily residential; 
• The majority (more than 50%) of residences in the neighborhood near the 

highway pre-dated the initial highway construction;  
• A noise barrier for the neighborhood must not have been previously determined 

to be not reasonable or not feasible as part of a new highway construction or 
through-lane widening study (Type I project); 

• Existing noise levels measured in the neighborhood must be above the Noise 
Abatement Criteria (NAC) of 66 dBA; 

• A barrier must be feasible to construct and will provide substantial noise 
reduction; and, 

• A barrier must be reasonable (barrier cost per benefitted residence) in 
accordance with TDOT’s noise policy.  A residence is considered “benefitted” if 
the noise barrier will reduce the traffic noise by at least 5 dB. 
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TIP # STP-M-2006-01 TDOT PIN # 107036 PRIORITY 1 LEAD AGENCY

COUNTY Shelby LENGTH 2.3 LRTP # 01150005-7 CONFORMITY

ROUTE/PROJECT NAME TOTAL COST

TERMINI OR INTERSECTION

PROJECT DESCRIPTION

FISCAL YEAR TYPE OF WORK FUNDING TYPE TOTAL FED FUNDS STATE FUNDS LOCAL FUNDS

2008 PE / ROW STP-M 925,000$           740,000              

2009 CONST STP-M 1,545,000$        1,236,000           

2010 CONST STP-M 8,095,000$        6,476,000           

0

0

0

0

AMENDMENT # ADJUSTMENT # REMARKS

-$                          

-$                          

-$                          

185,000$                  

309,000$                  

1,619,000$               

-$                          

Lakeland

Canada Road 10,565,000$                                           

I-40 to US-70

Widening--Approximately 2.3 miles of roadway construction.  Ties to existing sections, but generally new roadway.  
Cross section will be 4 lane with ROW to add lanes for a total cross section of 6 lanes.

55
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 Table 6.3 - Roadway Project Evaluation Matrix - Community Needs and Desires 
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Widen Existing Airline Road Donnelson Road to Old Airline Road ¦ ¦ > > > > ¦ 
Widen Existing Airline Road Old Airline Road to I-240 West Bound Ramps ¦ ¦ > > > > > 
Widen Existing Airline Road I-240 West Bound Ramps to Arlington High School Driveway > ¦ > > > > > 
Widen Existing Airline Road Arlington High School Driveway to Hayes Road > ¦ > > > & > 
Widen Existing Airline Road Hayes Road to Doctor Logan Street > ¦ > > > & > 
Widen Existing Airline Road Doctor Logan Street to Douglass Road > ¦ > > > & > 
Widen Existing Airline Road Douglass Road to Village Center Street ¦ ¦ > > > & > 
Widen Existing Airline Road Village Center Street to US 70 > ¦ > > > > & 
Widen Existing Airways Boulevard Stateline Road to Holmes Road & > ¦ > > ¦ > 
New Location Appling Road Macon Road to Cordova Road > > ¦ ¦ & > > 
New Location Bethuel Road SR 14 (Austin Peay Highway) to High Tide Drive > ¦ ¦ ¦ > > ¦ 
New Location Bray Station Road Shelton Road to Wolf River Boulevard > ¦ > ¦ > > > 
Operational/Design Byhalia Road SR 385 (Nonconnah Parkway) to Poplar Avenue & > > > & ¦ > 
New Location Byhalia Road Wolf River Blvd. to Raleigh Lagrange > ¦ > ¦ > > > 
Widen Existing Byhalia Road (MS) I-55 to Jaybird Road > ¦ > > > ¦ > 
Widen Existing Canada Road US 64 to South of I-40 ¦ ¦ > ¦ ¦ > > 
New Location Canada Road Windward Slopes Drive to Memphis Arlington Road > ¦ > & > > > 
Widen Existing Chambers Chapel Road US 64 to I-40 ¦ ¦ & > > > > 
New Location Chambers Chapel Road Walnut Grove Road Extension to US 64 > ¦ > ¦ > > > 
Operational/Design Chelsea Avenue Longfellow Road to Wells Station Road ¦ > > ¦ > ¦ ¦ 
Widen Existing Church Road US 61 to US 51 > ¦ > > > ¦ > 

Darlene
Rectangle



Appendix C 
MSATs Background Information 



Mobile Source Air Toxics (MSATs) 
Background 
 
Controlling air toxic emissions became a national priority with the passage of the Clean Air Act 
Amendments (CAAA) of 1990, whereby Congress mandated that the U.S. Environmental 
Protection Agency (EPA) regulate 188 air toxics, also known as hazardous air pollutants. The 
EPA has assessed this expansive list in their latest rule on the Control of Hazardous Air 
Pollutants from Mobile Sources (Federal Register, Vol. 72, No. 37, page 8430, February 26, 
2007) and identified a group of 93 compounds emitted from mobile sources that are listed in 
their Integrated Risk Information System (IRIS) (http://www.epa.gov/ncea/iris/index.html). In 
addition, EPA identified seven compounds with significant contributions from mobile sources 
that are among the national and regional-scale cancer risk drivers from their 1999 National Air 
Toxics Assessment (NATA) (http://www.epa.gov/ttn/atw/nata1999/). These are acrolein, 
benzene, 1,3-butadiene, diesel particulate matter plus diesel exhaust organic gases (diesel 
PM), formaldehyde, naphthalene, and polycyclic organic matter. While FHWA considers these 
the priority mobile source air toxics, the list is subject to change and may be adjusted in 
consideration of future EPA rules. 
 
The 2007 EPA rule mentioned above requires controls that will dramatically decrease MSAT 
emissions through cleaner fuels and cleaner engines. According to an FHWA analysis using 
EPA's MOBILE6.2 model, even if vehicle activity (vehicle-miles travelled, VMT) increases by 
145 percent as assumed, a combined reduction of 72 percent in the total annual emission rate 
for the priority MSAT is projected from 1999 to 2050, as shown in Figure 1. 

Figure 1: NATIONAL MSAT EMISSION TRENDS 1999 - 2050 
FOR VEHICLES OPERATING ON ROADWAYS 

USING EPA's MOBILE6.2 MODEL 

 

 

 

 

 

 

 

 

 

 

 

Note: 
(1) Annual emissions of polycyclic organic matter are projected to be 561 tons/yr for 1999, decreasing to 373 tons/yr for 2050. 
(2) Trends for specific locations may be different, depending on locally derived information representing vehicle-miles travelled, 
vehicle speeds, vehicle mix, fuels, emission control programs, meteorology, and other factors 
Source: U.S. Environmental Protection Agency. MOBILE6.2 Model run 20 August 2009. 



Air toxics analysis is a continuing area of research. While much work has been done to assess 
the overall health risk of air toxics, many questions remain unanswered. In particular, the tools 
and techniques for assessing project-specific health outcomes as a result of lifetime MSAT 
exposure remain limited. These limitations impede the ability to evaluate how the potential 
health risks posed by MSAT exposure should be factored into project-level decision-making 
within the context of the National Environmental Policy Act (NEPA). 
 
Nonetheless, air toxics concerns continue to be raised on highway projects during the NEPA 
process. Even as the science emerges, we are duly expected by the public and other agencies 
to address MSAT impacts in our environmental documents. The FHWA, EPA, the Health Effects 
Institute, and others have funded and conducted research studies to try to more clearly define 
potential risks from MSAT emissions associated with highway projects. The FHWA will continue 
to monitor the developing research in this emerging field. 
 
Unavailable Information for Project Specific MSAT Impact Analysis 
 
In FHWA's view, information is incomplete or unavailable to credibly predict the project-specific 
health impacts due to changes in MSAT emissions associated with a proposed set of highway 
alternatives. The outcome of such an assessment, adverse or not, would be influenced more by 
the uncertainty introduced into the process through assumption and speculation rather than any 
genuine insight into the actual health impacts directly attributable to MSAT exposure associated 
with a proposed action. 
 
The U.S. Environmental Protection Agency (EPA) is responsible for protecting the public health 
and welfare from any known or anticipated effect of an air pollutant. They are the lead authority 
for administering the Clean Air Act and its amendments and have specific statutory obligations 
with respect to hazardous air pollutants and MSAT. The EPA is in the continual process of 
assessing human health effects, exposures, and risks posed by air pollutants. They maintain the 
Integrated Risk Information System (IRIS), which is "a compilation of electronic reports on 
specific substances found in the environment and their potential to cause human health effects" 
(EPA, http://www.epa.gov/ncea/iris/index.html). Each report contains assessments of non-
cancerous and cancerous effects for individual compounds and quantitative estimates of risk 
levels from lifetime oral and inhalation exposures with uncertainty spanning perhaps an order of 
magnitude.  
 
Other organizations are also active in the research and analyses of the human health effects of 
MSAT, including the Health Effects Institute (HEI). Two HEI studies are summarized in 
Appendix D of FHWA's Interim Guidance Update on Mobile source Air Toxic Analysis in NEPA 
Documents. Among the adverse health effects linked to MSAT compounds at high exposures 
are cancer in humans in occupational settings; cancer in animals; and irritation to the respiratory 
tract, including the exacerbation of asthma. Less obvious is the adverse human health effects of 
MSAT compounds at current environmental concentrations (HEI, 
http://pubs.healtheffects.org/view.php?id=282) or in the future as vehicle emissions substantially 
decrease (HEI, http://pubs.healtheffects.org/view.php?id=306). 
 
The methodologies for forecasting health impacts include emissions modeling; dispersion 
modeling; exposure modeling; and then final determination of health impacts - each step in the 
process building on the model predictions obtained in the previous step. All are encumbered by 
technical shortcomings or uncertain science that prevents a more complete differentiation of the 
MSAT health impacts among a set of project alternatives. These difficulties are magnified for 
lifetime (i.e., 70 year) assessments, particularly because unsupportable assumptions would 
have to be made regarding changes in travel patterns and vehicle technology (which affects 
emissions rates) over that time frame, since such information is unavailable. The results 
produced by the EPA's MOBILE6.2 model, the California EPA's Emfac2007 model, and the 



EPA's DraftMOVES2009 model in forecasting MSAT emissions are highly inconsistent. 
Indications from the development of the MOVES model are that MOBILE6.2 significantly 
underestimates diesel particulate matter (PM) emissions and significantly overestimates 
benzene emissions. 
 
Regarding air dispersion modeling, an extensive evaluation of EPA's guideline CAL3QHC 
model was conducted in an NCHRP study 
(http://www.epa.gov/scram001/dispersion_alt.htm#hyroad), which documents poor model 
performance at ten sites across the country - three where intensive monitoring was conducted 
plus an additional seven with less intensive monitoring. The study indicates a bias of the 
CAL3QHC model to overestimate concentrations near highly congested intersections and 
underestimate concentrations near uncongested intersections. The consequence of this is a 
tendency to overstate the air quality benefits of mitigating congestion at intersections. Such poor 
model performance is less difficult to manage for demonstrating compliance with National 
Ambient Air Quality Standards for relatively short time frames than it is for forecasting individual 
exposure over an entire lifetime, especially given that some information needed for estimating 
70-year lifetime exposure is unavailable. It is particularly difficult to reliably forecast MSAT 
exposure near roadways, and to determine the portion of time that people are actually exposed 
at a specific location. 
 
There are considerable uncertainties associated with the existing estimates of toxicity of the 
various MSAT, because of factors such as low-dose extrapolation and translation of 
occupational exposure data to the general population, a concern expressed by HEI 
(http://pubs.healtheffects.org/view.php?id=282 ). As a result, there is no national consensus on 
air dose-response values assumed to protect the public health and welfare for MSAT 
compounds, and in particular for diesel PM. The EPA 
(http://www.epa.gov/risk/basicinformation.htm#g ) and the HEI 
(http://pubs.healtheffects.org/getfile.php?u=395) have not established a basis for quantitative 
risk assessment of diesel PM in ambient settings. 
 
There is also the lack of a national consensus on an acceptable level of risk. The current 
context is the process used by the EPA as provided by the Clean Air Act to determine whether 
more stringent controls are required in order to provide an ample margin of safety to protect 
public health or to prevent an adverse environmental effect for industrial sources subject to the 
maximum achievable control technology standards, such as benzene emissions from refineries. 
The decision framework is a two-step process. The first step requires EPA to determine a "safe" 
or "acceptable" level of risk due to emissions from a source, which is generally no greater than 
approximately 100 in a million. Additional factors are considered in the second step, the goal of 
which is to maximize the number of people with risks less than 1 in a million due to emissions 
from a source. The results of this statutory two-step process do not guarantee that cancer risks 
from exposure to air toxics are less than 1 in a million; in some cases, the residual risk 
determination could result in maximum individual cancer risks that are as high as approximately 
100 in a million. In a June 2008 decision, the U.S. Court of Appeals for the District of Columbia 
Circuit upheld EPA's approach to addressing risk in its two step decision framework. Information 
is incomplete or unavailable to establish that even the largest of highway projects would result in 
levels of risk greater than safe or acceptable. 
 
Because of the limitations in the methodologies for forecasting health impacts described, any 
predicted difference in health impacts between alternatives is likely to be much smaller than the 
uncertainties associated with predicting the impacts. Consequently, the results of such 
assessments would not be useful to decision makers, who would need to weigh this information 
against project benefits, such as reducing traffic congestion, accident rates, and fatalities plus 
improved access for emergency response, that are better suited for quantitative analysis. 
 



Due to the limitations cited, a discussion such as the example provided in this Appendix 
(reflecting any local and project-specific circumstances), should be included regarding 
incomplete or unavailable information in accordance with Council on Environmental Quality 
(CEQ) regulations [40 CFR 1502.22(b)]. The FHWA Headquarters and Resource Center staff 
Victoria Martinez (787) 766-5600 X231, Shari Schaftlein (202) 366-5570, and Michael Claggett 
(505) 820-2047, are available to provide guidance and technical assistance and support. 
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