to target the funding to impact the greatest number of people in a community. With regional
level studies and reports, there is a lack of proximity-based research. These studies and reports
tend to focus heavily on roadway traffic related freight impacts such as congestion and freight
crashes which only occur along roadways (Memphis Urban Area Metropolitan Planning
Organization 2012; Wilbur Smith Associates 2008). Atlanta Regional Commission (2014) and
Memphis Urban Area Metropolitan Planning Organization (2012) both provide region wide
assessment of transportation related air quality impacts but do not provide proximity based
information regarding freight specific sources.

The proposed freight influence framework is comprised of components illustrated in Fig. 3. The
goal is to delineate freight-centric neighborhoods on a regional scale by bridging the gap
between localized proximity based studies and regional studies which overlook these

externalities and to analyze each source with respect to the number of affected households.

FREIGHT - FREIGHT
INFLUENCE MAP | INFLUENCE COUNT > FREIGHT
INFLUENCE AND
HOUSEHOLD
HOUSEHOLD | ANALYSIS
LOCATIONS MAP '

Fig. 3. Key Framework Components
Freight Influence Map
The proposed boundaries are created by defining and overlaying freight influence zones
onto a map of the regional study area. Influence zones consist of the areas of extent that radiate
out from freight sources meeting threshold requirements tied to measurable distance related
externalities. Freight sources and their suggested influence zones, thresholds and accompanying
rationales are discussed in previous sections of this document and are summarized previously in

Table 5. Fig. 4 provides guidelines for the creation of the freight influence map.
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Fig. 4. Freight Influence Map Guidelines
CASE STUDY
Shelby County, Tennessee was used as the regional study area for this case study. The
ESRI ArcMap Version 10.1 software platform (ESRI 2016) was used to conduct all spatial
overlays and analyses. The Memphis Urban Area Metropolitan Planning Organization (2012)
report and the Memphis Metropolitan Planning Organization (2016) report were used to identify
regional freight sources. Online resources were used to determine the exact location and the

usage or type of regional freight sources.
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Guideline Steps 1 and 2

Determine and gather usage, type, and location data of regional freight sources. Using
GIS software, delineate centerlines and/or property boundaries of freight sources.
Roadways

The location and usage of heavy truck traffic along roadways within Shelby County was
determined using the Freight Analysis Framework Version 4 (Center for Transportation Analysis
2016). Usage data was presented in the form of average annual daily truck traffic (AADTT) for
the year of 2012 and was imported into ESRI ArcMap.
Distribution Centers

The location and size of distribution centers was determined by cross referencing the
Memphis Metropolitan Planning Organization (2016) and the Memphis Urban Area
Metropolitan Planning Organization (2012) reports, zoning data, the ESRI world topographic
map and Google Maps satellite imagery. Satellite imagery was also used to assess if the located
distribution centers in the regional study area were active. Distribution centers deemed active had
their building boundary sketched in ESRI ArcMap to determine square footage. Institute of
Transportation Engineers (2012) provides an assumption of 0.64 heavy truck trips per 1000
square feet for distribution centers that was used to determine if the selected distribution center
was large enough to meet the usage threshold determined in the previous section.
Railways

The location and classification type (main line, yard line and branch line) of railway
tracks was determined using the Federal Railroad Administration (FRA) GIS Web Application
(Federal Railroad Administration 2016). Usage data were unavailable and so railway

classification type was used instead. This datum was imported into ESRI ArcMap.
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Rail Yards

The location of rail yards was determined by cross referencing the Memphis Metropolitan
Planning Organization (2016) and the Memphis Urban Area Metropolitan Planning Organization
(2012) reports, zoning data, the ESRI world topographic map and Google Maps satellite
imagery. Usage data were unavailable for the Shelby County regional area. The boundaries of
each rail yard were delineated in ESRI ArcMap.
Ports

The location and type (truck terminal versus rail terminal) of ports was determined by
cross referencing the the Memphis Metropolitan Planning Organization (2016) and the Memphis
Urban Area Metropolitan Planning Organization (2012) reports, zoning data, the ESRI world
topographic map and Google Maps satellite imagery. Usage data were unavailable for the Shelby
County regional area. The boundaries of each port were delineated in ESRI ArcMap.
Airways and Airports

The location and type (cargo versus non-cargo) of airports was determined by cross
referencing the Memphis Metropolitan Planning Organization (2016) and the Memphis Urban
Area Metropolitan Planning Organization (2012) reports, zoning data, the ESRI world
topographic map, Google Maps satellite imagery and the URS (2015) report. The boundaries of
each cargo airport were delineated in ESRI ArcMap.
Guideline Steps 3 and 4

Determine freight sources meeting minimum threshold requirements. Using GIS
software, retain the freight sources meeting minimum threshold requirements. Using the

categorical thresholds as show in Table 5, freight sources meeting the minimum requirements
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were determined. Freight sources below the threshold were removed. This process is seen in Fig.

5, were only roadways designated by the gold lines were retained for the analysis.
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Fig. 5. Truck Traffic Over Threshold
Guideline Step 5
Using GIS software, buffer each freight source with its suggested influence zone. After
freight source boundaries were defined, the proposed influences zones were buffered to create

the overall freight-centric neighborhood boundary. This process is displayed in Fig. 6.
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Fig. 6. Step 5 within ESRI ArcMAP
FREIGHT INFLUENCE COUNT ANALYSIS
With the influence map complete, the next component in the framework consists of
creating the freight influence count map. ArcGIS relies on either point or line data to create a
standard density map but influence zones are in the form of polygons. To show freight source
influence density, a map that counts overlapping polygons was created. A single layer consisting
of no overlapping polygons for each freight source (roadways, distribution centers, railways, rail
yards, ports, airways and airports) was created. These layers were then merged to create one
layer with overlapping polygons. The ArcGIS tool count overlapping polygons was used to
generate a map layer which gives a numerical value between 1 and 7 based on the total number
of different overlapping influence factors. Areas with higher numerical values were considered
more heavily influenced. Each influencing factor was given equal weight. Fig. 7 shows the
freight influence density map for the Shelby County regional area. The highest score in the

density influence map is 5. No point within the study area contained 6 or 7 overlapping influence

factors.
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Fig. 7. Freight Source Influence Count

Household Map

The next component within the framework was the creation of the household map. True
population counts provided by the United States Census Bureau are relegated to census blocks at
the smallest level. While the geographical unit of the census block provide adequate detail within
densely populated urban cores, that detail begins to dissipate when the urbanized core transitions
to a less densely populated suburban or rural area within the region. Household locations
obtained from the Tennessee Information for Public Safety (TIPS) dataset are shown in Fig. 8
were used as a proxy for population location (Tennessee Department of Commerce and

Insurance, 2016).
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Fig. 8. Example Household Map (TIPS dataset)

Freight Source Influence on Households Analysis

The spatial join function within ESRI ArcMap was used to determine the freight sources

that influenced the greatest number of households within Shelby County. The results are

indicated in Fig. 9. Based on extent of influence alone, railways impact the greatest number of

households within Shelby County and ports impact the least.
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Fig. 9. Household Influence by Freight Sources
The next metric is the total area of influence in square miles. Fig. 10 reveals that

roadways have the largest area of influence within Shelby County, closely followed by railways.
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Fig. 10. Total Area Influence by Freight Sources
As a means of comparison, the administrative boundary delineation method, in the form

of census blocks and tracts, was also used to determine the total number of households and the
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area of influence by freight source. Fig. 11 shows the comparison of household influence
between the freight-centric buffer approach, census block approach and census tract approach.

The census block and tract approach for airways relied on the property boundary of the airport.
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Fig. 11. Comparison of Influenced Households
Based on this comparison at the regional level, a large overestimation can be seen when
using census tracts to estimate the number of influenced households, except for the case of rail
yards and airways. They had the largest buffer zones. The census block approach is shown to
underestimate the number of influenced households when compared to the freight-centric buffer
approach.
Fig. 12 shows the comparison of area of influence between the freight-centric buffer approach,

census block approach and census tract approach.
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The comparison shows a large overestimation when using census tracts to estimate the
total area of influence in all cases except for airways and airports and so the census block
approach can be seen to both overestimate or underestimate area in comparison to the freight-
centric buffer approach.

LIVABILITY SURVEY RESULTS AND DISCUSSION

As a final investigation, the freight-centric neighborhood boundaries obtained using the
framework were used to analyze survey data obtained from the Rapalo et al. (2016) study. The
data was used to determine if there was any apparent impact of freight on perceptions of
livability. The Rapalo et al. (2016) study obtained a total of 496 survey responses from
respondents located within the tri-state area surrounding Memphis, Tennessee. Because 266 of
the 496 respondents were located outside of the case study area of Shelby County, 230 of the 496

responses were used. The survey contained eighteen open-ended, ranking, and rating questions to
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determine residental opinions regarding freight traffic. One question: “How do you rate your
neighborhood for livability? 10 being very livable,” was used to analyze the perceptions of
livability for respondents living within freight-centric neighborhoods.

Descriptive statistics associated with perceived livability ranking across four levels of freight
influence using the freight-centric boundaries developed from the framework are reported in
Table 6. Survey respondents only resided in areas containing zero, one, two, or three freight
influences and did not reside in areas containing four or five freight influences. Residing in a
freight-centric neighborhood with only one freight influence was associated with the numerically
highest mean level of perceived livability (M = 7.79) and the freight-centric area with three
freight influencers was associated with the numerically lowest mean (M = 5.95). To test the null
hypothesis that residing in an area with a different number of freight influencers (zero, one, two,
three) had no effect on perceived livability, a one-way analysis of variance (ANOVA) was
conducted. The results are shown in Fig. 13. The ANOVA test yielded a statistically significant
result, F (3, 226) = 7.20, p = 0.0001 and a Bonferroni corrected post-test t-test indicated that
living in the presence of either zero or one freight influence was significantly different from
living in the presence of three freight influencers, t (67) = 3.80, p = 0.003, t (101) =4.51,p =
0.00002, respectively.

TABLE 6. Descriptive Statistics for Perceived Livability of Respondents

Number of Freight Influences Count Mean Standard Deviation
Zero 67 7.73 1.97
One 101 7.79 1.73
Two 41 7.01 1.97
Three 21 5.95 1.56
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Fig. 13. Perceived Livability of Respondents Based on Number of Freight Influences

The null hypothesis was rejected and it was shown that residents living within the
influence of three freight sources showed a significant decline in perceived livability when
compared to residents living within the influence of zero or one source. Prior research has
focused on observing differences between residents living within freight-centric neighborhoods
versus residents living within non-freight-centric neighborhoods, using administrative
boundaries to construct the distinction between these groups. This research refines that scope to
analyze differences between residents based upon freight influence zones and further examines
differences in perceptions of residents impacted by varying numbers of freight sources.

This framework is limited by several factors, most notably in areas where the extent or
distance of known externalities is lacking. This was most notable for ports and waterways. The
framework could improve with the addition of a method to weight each externality for its overall
impact on the perceived livability of the study population. This could be achieved by

determining each freight source’s effect on livability independent of other freight sources.
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Additionally, a mechanism for integrating measures of congestion and other types of
externalities may also lead to even greater value for assessing impact of freight on communities.
CONCLUSIONS

One objective of this research was to determine a cohesive definition of the term freight-
centric neighborhood. Based on an extensive literature review, the definition of a geographic
unit of limited size containing a cluster of residences concentrated about areas affected by
externalities associated with the movement of goods was proposed for the term freight-centric
neighborhood. Using data found in the current literature, areas of influence and minimum
thresholds were determined for seven different types of freight sources to create a freight-centric
neighborhood delineation and analysis framework. The framework developed was applied in
constructing a more complete delineation of neighborhood boundaries for Shelby County,
Tennessee, while identifying populations within the region highly impacted by freight. This
research adds to the body of literature regarding freight and perceived livability.

Besides the goals of determining a cohesive definition and determining a more
representative method for delineating freight-centric neighborhoods, another goal of this research
was to determine the effect living near multiple freight sources has on perceived livability. Based
on the outcomes of this research, it appears that there is no significant difference between living
near zero, one or two freight sources but residents living within the influence of three freight
sources showed a significant decline in perceived livability when compared to residents living
within the influence of zero or one source. While this has only been examined for a case study in
Shelby County, this technique for delineation and analysis could be used in other metropolitan
areas to determine if residing within the boundaries of multiple freight influence sources has the

same correlation with residents’ perceptions of livability. If this holds true in general for regional
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areas with multiple freight influencers after applying this framework to other communities and

larger samples within Shelby County, a threshold of three freight influencers could be applied to

the definition of the term freight-centric neighborhood. It could also allow planners and policy
makers to create guidelines for siting multiple freight sources within the same area to limit
disparities in livability, or to prioritize investments for improving community livability. As both
overestimation and underestimation of impact are seen when using administrative boundaries to
delineate freight-centric neighborhoods, the freight-centric buffer approach can lead to a better
alignment of funds for varying regional level projects dealing with freight-neighborhood
interactions.

REFERENCES

1. AECOM Technical Services, Inc. (2013). St. Louis Regional Freight Study, East-West
Gateway Council of Governments, St. Louis, MO.

2. American Association of State Highway and Transportation Officials. (2010). The Road to
Livability, American Association of State Highway and Transportation Officials,
Washington, D.C.

3. Atlanta Regional Commission. (2014). Plan 2040 Regional Transportation Plan, Atlanta
Regional Commission, Atlanta, GA.

4. Badino, A., Borelli, D., Gaggero, T., & Rizzuto, E. (2012). "Noise Emitted from Ships:
Impact Inside and Outside the Vessels." Transport Research Arena, Procedia, Genoa, Italy,
868-879.

5. Badino, A., Borelli, D., Gaggero, T., Rizzuto, E., & Schenone, C. (2011). "Acoustic impact
of ships: Noise-related needs, quantification and justification." 14th International Congress

of the International Maritime Association of the Mediterranean, 961-969.

41



10.

11.

12.

13.

Bluhm, G. L., Berglind, N., Nordling, E., & Rosenlund, M. (2007). "Road traffic noise and
hypertension.” Occupational and Environmental Medicine, 122-126.

Brook, R. D., Franklin, B., Cascio, W., Hong, Y., Howard, G., Lipsett, M., . .. Tager, I.
(2004). "Air Pollution and Cardiovascular Disease.” Circulation, 2655-2671.

Brunekreef, B., Janssen, N. A., Hartog, J. d., Harssema, H., Knape, M., & Vliet, P. v. (1997).
"Air Pollution from Truck Traffic and Lung Function in Children Living near Motorways."
Epidemiology, 298-303.

California Air Resources Board. (2005). Air Quality and Land Use Handbook: A Community
Health Perspective, California Environmental Protection Agency, Sacramento, CA.

Caltrans Division of Research, Innovation and System Information. (2015). Mitigating
Freight Impacts on Nearby Communities, Caltrans Division of Research, Innovation and
System Information, Sacramento, CA.

Center for Transportation Analysis. (2016). "Freight Analysis Framework Version 4."
<http://faf.ornl.gov/fafweb/> (Nov. 1, 2016)

Chaix, B., Merlo, J., Subramanian, S. V., Lynch, J., & Pierre, C. (2005). "Comparison of a
Spatial Perspective with the Multilevel Analytical Approach in Neighborhood Studies: The
Case of Mental and Behavioral Disorders due to Psychoactive Substance Use in Malmo,
Sweden, 2001." American Journal of Epidemiology, 171-182.

Chazal, J. (2010). "A systems approach to livability and sustainability: Defining terms and
mapping relationships to link desires with ecological opportunities and constraints." Systems

Research and Behavioral Science, 585-597.

42



14.

15.

16.

17.

18.

19.

20.

21.

Ciccone, G., Forastiere, F., Agabiti, N., Biggeri, A., Bisanti, L., Chellini, E., . . . Viegi, G.
(1998). "Road traffic and adverse respiratory effects in children.” Occupational
Environmental Medicine, 771-778.

Cohen, J. P., & Coughlin, C. C. (2008). "Spatial Hedonic Models of Airport Noise,
Proximity, and Housing Prices." Regional Science, 859-878.

Coulton, C. (2012). "Defining Neighborhoods for Research and Policy."” Cityscape: A
Journal of Policy Development and Research, 231-236.

Demir, E., Huang, Y., Scholts, S., & Woensel, T. V. (2015). "A selected review on the
negative externalities of the freight transportation: Modeling and pricing.” Transportation
Research Part E: Logistics and Transportation Review, 95-114.

Department of Planning and Urban Studies, University of New Orleans. (2014). Freight
Down the Middle: Neighborhood Impacts and the New Orleans Middle Belt Rail Proposal,
Department of Planning and Urban Studies, New Orleans, LA.

Dickinson, H., Hammal, D., Dummer, T., Parker, L., & Bithell, J. (2003). "Childhood
leukaemia and non-Hodgkin’s lymphoma in relation to proximity to railways." British
Journal of Cancer, 695-698.

Doherty, M., Wise, V. A., Hart, M. V., lIvey, S. S., & Adams, T. M. (2013). "Defining
Livability for Freight-Centric Communities: Identifying Priorities of Residents of the Lamar
Avenue Corridor in Memphis, TN." Green Streets, Highways, and Development 2013:
Advancing the Practice, ASCE, Austin, TX, 398-409.

Downey, L. (2006). "Using Geographic Information Systems to Reconceptualize Spatial

Relationships and Ecological Context." American Journal of Sociology, 567-612.

43



22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

Dratva, J., Phuleria, H., Foraster, M., Gaspoz, J., Keidel, D., Kinzli, N., . . . Schindler, C.
(2012). "Transportation noise and blood pressure in a population-based sample of adults."
Environmental Health Perspectives, 50-55.

Envision Freight. (2011). "Envision Freight A Roadmap to Freight Compatability."
<http://www.envisionfreight.com/> (Oct. 15, 2016).

Eriksson, C., Nilsson, M., Willers, S., Gidhagen, L., Bellander, T., & Pershagen, G. (2012).
"Traffic noise and cardiovascular health in Sweden: the roadside study.” Noise Health, 140-
147.

ESRI. (2016). ArcGIS Desktop: Release 10, Redlands, CA.

Federal Aviation Administration. (2015). Airport Noise.
<https://www.faa.gov/airports/environmental/airport_noise/> (Nov. 10, 2016).

Federal Railroad Administration. (2016). "Geographic Information System."
<http://fragis.fra.dot.gov/GISFRASafety/> (Oct. 7, 2016).

Forrester, J., & Cinderby, S. (2014). A Guide to using Community Mapping, Managing
Borderlands, York, UK.

Futch, M. (2011). Examining the Spatial Distribution of Externalities: Freight Rail Traffic
and Home Values in Los Angeles, Coal Train Facts, Bellingham, WA.

Galster, G. (2001). "On the Nature of Neighbourhood." Urban Studies, 2111-2124.
Grannis, R. (1998). "The Importance of Trivial Streets: Residential Streets and Residential
Segregation.” American Journal of Sociology, 1530-1564.

Hand, R., Di, P., Servin, A., Hunsaker, L., & Suer, C. (2004). Roseville Rail Yard Study, Air

Resources Board, Sacramento, CA.

44



33.

34.

35.

36.

37.

38.

39.

40.

41.

Hartshorn, S., Nam, A., & Fischer, M. J. (2013). "Building Tomorrow’s Clean Freight
System: The Potential Zero Emission Freight Corridor System In Southern California.” TRB
92nd Annual Meeting Compendium of Papers, TRB, Washington, D.C., 15.

Hashimoto, A., & Kodama, M. (1997). "Has Livability of Japan Gotten Better for 1956—
1990?: a DEA Approach."” Social Indicators Research, 359-373.

Institute of Transportation Engineers. (2012). Trip Generation Manual , 9th ed., Institute of
Transportation Engineers, Washington, D.C.

International Agency for Research on Cancer. (2012). IARC: DIESEL ENGINE EXHAUST
CARCINOGENIC, World Health Organization, Geneva, Switzerland.

Janssen, N. A., Brunekreef, B., Vliet, P. v., Aarts, F., Meliefste, K., Harssema, H., & Fischer,
P. (2003). "The Relationship between Air Pollution from Heavy Traffic and Allergic
Sensitization, Bronchial Hyperresponsiveness, and Respiratory Symptoms in Dutch
Schoolchildren.” Environmental Health Perspectives, 1512-1518.

Jarup, L., Babisch, W., Houthuijs, D., Pershagen, G., Katsouyanni, K., Cadum, E., . . . Vigna-
Taglinati, F. (2008). "Hypertension and Exposure to Noise Near Airports: the HYENA
Study." Environmental Health Perspective, 329-333.

Kim, J. J., Smorodinsky, S., Lipsett, M., Singer, B. C., Hodgson, A. T., & Ostro, B. (2004).
"Traffic-related Air Pollution near Busy Roads." American Journal of Respiratory and
Critical Care Medicine, 520-526.

Knox, E. G. (2006). "Roads, railways, and childhood cancers." Epidemiol Community
Health, 136-141.

Lee, T., & Marans, R. W. (1980). "Objective and subjective indicators: Effects of scale

discordance on interrelationships.” Social Indicators Research, 47-64.

45



42. Lercher, P., Evans, G. W., Meis, M., & Kofler, W. W. (2003). "Ambient neighbourhood
noise and children’s mental.” Occupational and Environmental Medicine, 380-386.

43. Lin, S., Munsie, J. P., Hwang, S.-A., Fitzgerald, E., & Cayo, M. R. (2000). "Childhood
Asthma Hospitalization and Residential Exposure to State Route Traffic." Environmental
Research, 73-81.

44. Lindberg, R., Souders, K., Morley, R., Bhatia, R., Rivard, T., Akoto, J., . . . Breysse, J.
(2013). Baltimore-Washington Rail Intermodal Facility Health Impact Assessment, National
Center for Healthy Housing, Columbia, MD.

45. Lorenzo, R., Kaegi, R., Gehrig, R., & Groberty, B. (2006). "Particle emissions of a railway
line determined by detailed single particle analysis.” Atmospheric Environment, 7831-7841.

46. Lulham, C. (2012). "Proximity Issues: Effective railway-community proximity planning and
management.” <www.proximityissues.ca/> (Oct. 1, 2016).

47. Memphis Metropolitan Planning Organization. (2016). 2040 Regional Transportation Plan,
Memphis Metropolitan Planning Organization, Memphis, TN.

48. Memphis Urban Area Metropolitan Planning Organization. (2012). Direction 2040 Long
Range Transportation Plan, Memphis Urban Area Metropolitan Planning Organization,
Memphis, TN.

49. Mercer. (2016). "Mercer 2016 Quality of Living Rankings."
<https://www.imercer.com/content/mobility/quality-of-living-city-rankings.html#list>
(October 19, 2016).

50. Merriam-Webster. (2017). "Definition of Centric." <https://www.merriam-

webster.com/dictionary/centric> (Feb. 1, 2017).

46









69.

70.

71.

72.

73.

74.

75.

76.

Spencer-Hwang, R., Soret, S., Knutsen, S., Shavlik, D., Ghamsary, M., Beeson, W. L., . ..
Montgomery, S. (2015). "Respiratory Health Risks for Children Living Near a Major
Railyard.” Community Health, 1015-1023.

Stansfeld, S. A., Clark, C., Lopez-Barrio, I., Fischer, P., Ohrstrom, E., Haines, M. M., . . .
Berry, B. F. (2005). "Aircraft and road traffic noise and children’s cognition and health: a
cross-national study." Lancet, 1942-1949.

Swaroop, S., & Morenoff, J. D. (2004). Building Community: The Neighborhood Context of
Local Social Organization, Michigan Populaiton Studies Center, Ann Arbor, MI.
Tennessee Department of Commerce and Insurance. (2016). Tennessee Information for
Public Safety, Nashville, TN.

The Economist Intelligence Unit. (2016). A Summary of the Liveability Ranking and
Overview, The Economist, London, UK.

Touri, L., Marchetti, H., Sari-Minodier, 1., Molinari, N., & Chanez, P. (2013). "The airport
atmospheric environment: respiratory health at work." European Respiratory Review, 124-
130.

Trade, Health, and Environment Impact Project. (2012). Importing Harm: U.S. Ports’
Impacts on Health and Communities, Trade, Health and Environment Impact Project,
Berkeley, CA.

U.S. Department of Housing and Urban Development. (2016). "Six Livability Principles."

<http://portal.hud.gov/hudportal/HUD?src=/program_offices/economic_resilience/Six_Livab

ility_Principles> (Aug. 15, 2016).

49



77.

78.

79.

80.

81.

82.

83.

84.

85.

United States Government Accountability Office. (2011). A Comparison of the Costs of
Road, Rail, and Waterways Freight Shipments That Are Not Passed on to Consumers, United
States Government Accountability Office, Washington, D.C.

URS. (2015). Part 150 Study Update Memphis International Airport Noise Exposure Maps
(NEMSs) and Supporting Documentation, Memphis International Airport, Memphis, TN.
Venn, A. J., Lewis, S. A., Cooper, M., Hubbard, R., & Britton, J. (2001). "Living Near a
Main Road and the Risk of Wheezing IlIness in Children." American Journal of Respiratory
and Critical Care Medicine, 2177-2180.

Viana, M., Hammingh, P., Colette, A., Querol, X., Degraeuwe, B., Vlieger, I., & Aardenne,
J. (2014). "Impact of maritime transport emissions on coastal air quality in Europe.”
Atmospheric Health, 96-105.

Vliet, P. v., Knape, M., Hartog, J. d., Nicole, J., Harssema, H., & Brunekreef, B. (1997).
"Motor Vehicle Exhaust and Chronic Respiratory Symptoms in Children Living near
Freeways." Environmental Research, 122-32.

Weiss, L., Ompad, D., Galea, S., & Vlahov, D. (2007). "Defining Neighborhood Boundaries
for Urban Health Research.” American Journal of Preventive Medicine, 154-159.

Wilbur Smith Associates. (2008). Atlanta Regional Freight Mobility Plan 2008, Atlanta
Regional Commission, Atlanta, GA.

Wilkinson, P., Elliott, P., Grundy, C., Shaddick, G., Thakrar, B., Walls, P., & Falconer, S.
(1999). "Case-control study of hospital admission with asthma in children aged 5-14 years:
relation with road traffic in north west London." Thorax, 1070-1074.

Williams, K., & Carroll, A. (2015). Integrating Freight into Livable Communities,

Transportation Research and Education Center, Portland, OR.

50



86. Young, E., & Kresge, J. (2009). Building Planning Capacity Between Public and Private
Sector Partners in the Freight Industry: A Resource Manual, The National Association of

Regional Councils, Washington, D.C.

51



