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ExECUtIVE SUMMARy
Improving the health of individuals and commu-

nities results in improved quality of life and increases 
economic competitiveness. A 2011 study conducted 
by the Urban Institute found that the U.S. health care 
system spends about $238 billion per year on individ-
uals who have preventable diseases including Type II 
diabetes, hypertension, stroke, and heart disease. 
By implementing prevention programs, preventable 
disease can be slowed, thereby decreasing medical 
costs, decreasing absence from work, and improving 
overall worker productivity (Robert Wood Johnson 
Foundation, 2011; Waidmann et al., 2011). 

The HIA Steering Committee examined the poten-
tial health impacts of the proposed re-striping and 
“road diet” of a downtown Spartanburg arterial road, 
Daniel Morgan Avenue (DMA).  A road diet is a tech-
nique to reduce the number of lanes on a roadway to 
provide safe space for pedestrians and cyclists. The 
implementation of road diets can benefit different 
types of transportation and tend to be most success-
ful on roads where fewer than 19,000 vehicles travel 
daily (The City of Pasadena, 2001; Rosales, 2008). 
Road diets allow for the creation of bike lanes, side-
walks, street parking, and/or turn lanes (Roth,  2010). 
This not only benefits those who are driving motor 
vehicles by reducing the speed and therefore increas-
ing safety, but it also makes roads safer for pedestri-
ans and bicyclists (USDOT, 2004; Rosales, 2008; Bur-
den and Lagerwey, 1990). Pedestrians are safer when 
crossing the street because traffic is not moving as 
quickly. Also, there is an increase in visibility and a 
decrease in crossing distance due to the transforma-
tion from four to two lanes (USDOT, 2007; USDOT, 
2004; Rosales, 2008; Burden and Lagerwey, 1990; 
The City of Pasadena, 2001). By promoting multiple 
modes of transportation, road diets help to improve 
the accessibility, mobility, and overall health of the 
community. 

The less central part of DMA would be re-striped 
under the proposed plan, providing space for bicy-
clists on either side of the road. It is the hope of the 
Steering Committee that this HIA will serve as a tool 
to demonstrate the potential impact of the proposed 
re-striping and road diet on traffic safety, opportuni-
ties for physical activity, access to goods and services, 
and air quality. 

The proposed road diet in Spartanburg would 

reduce the roadway, currently two lanes in each di-
rection, to one travel lane in each direction with a 
center turn lane. The freed-up space would be used 
to provide sidewalks for pedestrians on each side of 
the roadway and a physically separated bicycle lane 
on one side. It would allow for multi-modal transpor-
tation options on this arterial and enhance Spartan-
burg’s bicycle network by connecting to three roads 
that already have bicycle lanes. Please see Appendix A 
for a visual representation of the proposed road diet.  

The completed bicycle lane network will create 
safe transportation links between the neighbor-
hoods surrounding DMA, existing greenways and 
trails, five schools and colleges, five parks (including 
a recreation center and a swim center), several transit 
stops, two libraries, a number of bicycle racks, down-
town Spartanburg, a farmer’s market, and a conven-
tion center/hotel. In addition, the bicycle lanes in the 
proposed road diet will provide safe transportation 
options for low-income and transit-dependent resi-
dents living in adjacent neighborhoods. The proposed 
re-striping and road diet project has an estimated 
cost of $400,000.

The research questions identified by the HIA Steer-
ing Committee to support decisions related to imple-
mentation of the proposed project are as follows:

1.   What is the expected effect of the proposed 
road project on the safety of motorists, bicy-
clists, and pedestrians on DMA?

2.  What is the expected effect of the proposed 
road project on opportunities for physical ac-
tivity for the residents of Spartanburg, and 
in particular, the residents of neighborhoods 
surrounding DMA?

3.  What is the expected effect of the proposed 
road project on opportunities for improved 
access to goods and services supportive of 
a healthy lifestyle for the residents of Spar-
tanburg, and in particular, the residents of 
neighborhoods surrounding DMA?

4.  What is the expected effect of the proposed 
road project on air quality for the residents of 
Spartanburg, and in particular, the residents 
of neighborhoods surrounding DMA?
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Overall, the HIA findings, as represented in 
summary form in the following table, suggest 
that the proposed road diet and re-striping could 
not only improve the health of many people but 
it may also prevent death, injury, and/or serious 
illnesses. The proposed improvements to the 
road design would allow for increased safety for 
motorists, bicyclists, and pedestrians. Through 

increased opportunities for physical activity 
and access to goods and services that support 
a healthy lifestyle, many chronic diseases can 
be prevented on the community and individu-
al level. Potential improvements to air quality 
could have a positive effect in preventing and 
controlling respiratory illnesses. 

table 1: HIA Analysis Summary of findings
     
Health Determinant Direction  Magnitude Significance Likelihood Distribution

   
High High Very Likely

 Affects whole 
 Traffic Safety     community 
     relatively equally

   
Medium Medium/High Very Likely

 Impacts neighboring vulnerable  
 Physical Activity     community and whole community 
     via expanded access

   
Medium Medium/High Very Likely

 Disproportional effect 
 Access to Goods and Services     on low income, transit-dependent
      communities around DMA

   
Low Low Possible

 Affects whole 
 Air Quality     community 
     relatively equally

Legend:

Direction of Impact: 
Positive = Changes that may improve health 
Negative = Changes that may detract from health 
Uncertain = Unknown how health will be impacted 
No effect = No effect on health 

Magnitude of Impact: (realizing the proposed project is a 2.1 mile 
stretch of road, so the comparison or point of perspective is those 
who currently use DMA)

Low = Causes impacts to no or very few people 
Medium = Causes impacts to wider number of people 
High = Causes impacts to many people 
Note that this is relative to population size 

Significance of Impact: 
Low = Causes negative impacts that can be quickly and easily 

managed or do not require treatment or causes positive 
impacts that are not serious/significant

Medium = Causes negative impacts that necessitate treatment 
or medical management and are reversible or positive 
impacts that provide opportunity for improved health

High = Causes or prevents death or serious illness

Likelihood of Impact: 
Very Likely = it is very likely that impacts will occur as a result 

of the proposal 
Likely = it is likely that impacts will occur as a result of the 

proposal 
Possible = it is possible that impacts will occur as a result of the 

proposal 
Unlikely = it is unlikely that impacts will occur as a result of the 

proposal 
Uncertain = it is unclear if impacts will occur as a result of the 

proposal 
Distribution of Impact: 

The community surrounding DMA has a large minority 
population (37.4% in the 29303 zip code and 70.8% of 
the population in the 29306 zip code). When it comes to 
economic characteristics, in the 29303 zip code 18.1% of 
individuals live below the poverty line and in 29306 28.8% of 
individuals live below the poverty line.
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IntRoDUCtIon 
The implementation of a road diet creates safer 

communities by reducing the number of car lanes to 
allow for the creation of bike lanes, sidewalks, street 
parking, and/or turn lanes (Roth, 2010). Utilizing 
this technique benefits the safety of motor vehicle 
drivers, pedestrians, and cyclists by increasing vis-
ibility and decreasing crossing distance (USDOT, 
2007; Rosales, 2008; Burden and Lagerwey, 1990; 
The City of Pasadena, 2001). 

A proposed road project in Spartanburg, South 
Carolina includes a road diet of one portion of a 
downtown arterial road, Daniel Morgan Avenue 
(DMA); the other portion of the proposed road proj-
ect involves re-striping the road to decrease the 
width of the car lanes and create bicycle lanes. In 
the proposed Spartanburg road diet, the road would 
be reduced from four lanes to two and a center turn 
lane, sidewalk for pedestrians, and a physically sepa-
rated bike lane would all be added. This would allow 
for and encourage different modes of transportation 
which could lead to healthier lifestyles for the com-
munity and decreasing medical costs. To assess the 
different health effects of a road diet, a Health Im-
pact Assessment (HIA) was conducted, the first ever 
in South Carolina. 

An HIA is a research approach that can be used to 
anticipate and predict the different health effects of 
a proposed policy or program on a particular popula-
tion. In addition to being a prospective research tool, 
HIA is also an engagement tool, designed to increase 
input of a variety of stakeholders into decisions that 
impact them. HIA is a process with the following com-
ponents: screening, scoping, assessment of risks and 
benefits, development of recommendations, report-
ing, and evaluating (Centers for Disease Control and 
Prevention, 2011). An HIA can be used on different 
geographic levels including local, regional, national, 
or international (World Health Organization, n.d.). 
HIAs are most appropriate when the proposed policy 
or program concerns at-risk or vulnerable popula-
tions. An HIA can provide those involved with benefi-
cial recommendations that enhance positive health 
outcomes and highlight the negative health effects 
with mitigation techniques to decrease these negative 
effects (Centers for Disease Control and Prevention, 
2011). When highlighting the positive anticipated 
impacts on health of the proposed policy or program, 
HIAs can help gain support for implementation 

(World Health Organization, n.d.). The recommenda-
tions developed as part of an HIA are evidence-based 
and allow for improved decision-making based on the 
qualitative and quantitative information presented. 

The goals of the Spartanburg road diet HIA were 
defined at the beginning of the process as follows:

•	 	Provide	 decision	 makers	 with	 information	 to	
help determine the benefits of prioritizing the 
road diet project

•	 	Include	health	 in	 transportation	planning	dis-
cussions and decision-making and encourage 
a “health in all policies” approach among other 
stakeholders in the community

•	 	Build	 evidence	 that	 including	health	 consider-
ations in decision-making helps communities

•	 	Build	 local	and	state-level	capacity	to	replicate	
the HIA process

tIMELInE

In November of 2010, most members of the Steer-
ing Committee participated in an HIA training ses-
sion sponsored by the Association of State and Ter-
ritorial Health Officers (ASTHO) and conducted by 
Human Impact Partners, a non-profit organization 
that trains others in HIA and conduct HIAs. During 
the training, the Steering Committee determined 
that an HIA on the proposed DMA project would be 
feasible and add value to the decision-making pro-
cess related to prioritizing road projects in the Spar-
tanburg community. The scoping process, completed 
in March of 2011 by the Steering Committee, identi-
fied the key potential health effects of the proposed 
project and the populations likely to be affected. 
During the assessment phase of the HIA, conducted 
April through July of 2011, the baseline data (repre-
senting current conditions) that was identified in the 
scoping phase was collected and analyzed. The Steer-
ing Committee examined the direct, indirect, and 
cumulative pathways for each health determinant 
identified in the scoping process: traffic safety, op-
portunities for physical activity, access to goods and 
services, and air quality. Utilizing the baseline data 
and a literature review of the impact of road diets on 
these health determinants as well as a review of the 
impact of these determinants on health, the team be-
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gan to develop recommendations related to implementation of the proposed road 
project during the late summer and fall of 2011. This report was written in late 
2011 and early 2012.

BACKGRoUnD & SCREEnInG PRoCESS

HIA Partners
The South Carolina Department of Health and Environmental Control’s (SC 

DHEC) Division of Nutrition, Physical Activity, and Obesity (within the Bureau of 
Community Health and Chronic Disease Prevention) is the lead organization for 
this project and the recipient of the capacity-building grant from ASTHO that sup-
ported this work. This division is represented on the Steering Committee by the Di-
vision Director, Erika Kirby, and the Physical Activity Coordinator, Jill Pfankuch. 
The division’s goal is to decrease obesity and related diseases through promotion of 
physical activity and improved nutrition. SC DHEC’s Bureau of Community Health 
and Chronic Disease Prevention is represented on the Steering Committee by the 
Director of the Chronic Disease Epidemiology Office, Khosrow Heidari. The Steer-
ing Committee also included Matt Petrofes, the SC DHEC Region Director for the 
area of the state that includes Spartanburg (Region 2). 

There are a number of additional individuals serving on the Steering Commit-
tee from a variety of organizations and agencies. One key partner in this process 
is the Spartanburg Area Transportation Study (SPATS) which is represented by 
Senior Planner Lisa Bollinger and Special Project Manager Chris Lambka. SPATS 
plans and creates programs which aid in the transportation of people and goods 
in and through the Spartanburg area. The other key local partner is Partners 
for Active Living (PAL), represented by Executive Director Laura Ringo. PAL is a 
nonprofit community organization that works to encourage active and healthy 
lifestyles by educating the community and its residents. An additional partner 
and advisor for the HIA is the Berkeley-Charleston-Dorchester Council of Gov-
ernments (BCDCOG), represented by Vonie Gilreath, Mobility Manager. The 
BCDCOG is a voluntary agency that was created in order to aid the local govern-
ment in identifying opportunities, removing duplication, and making decisions 
related to community planning and growth. Their involvement served to bring 
ideas from another area of the state into the planning process and to share les-
sons learned, as the Berkeley-Charleston-Dorchester area has been on the fore-
front of creating active transportation options.

Project management was provided by the South Carolina Institute of Medicine 
and Public Health (IMPH), represented by Associate Director, Research and Stra-
tegic Initiatives, Maya Pack, with support from Research Associate Jeanette Ball.  
IMPH serves as a convener to assemble evidence-based information relevant to 
policy decisions and other actions impacting the health and well being of all South 
Carolinians.  IMPH highlights public health issues by bringing together academic 
institutions, government agencies, and community based organizations. 

Screening
The proposed road diet and bicycle lane re-striping project was chosen for South 

Carolina’s first HIA for the following reasons:

1.  Local communities often struggle to demonstrate the impact that multi-
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modal transportation options can have on the 
health of a community and make the case for the 
costs involved in implementing them. 

2.  This project takes into consideration factors that 
are specific to South Carolina, such as policies of 
the South Carolina Department of Transporta-
tion (SC DOT).  DMA was on the SC DOT re-pave 
list, and this provided an opportunity to support 
potentially health-promoting changes to the 
road configuration.  

3.  The proposed project would connect DMA to ex-
isting bike lanes and paths and support access for 
many community residents to a number of desti-
nations.

4.  The project was hypothesized to have strong 
health benefits to a fairly large number of Spar-
tanburg residents. Negative health impacts were 
hypothesized to be minimal.

5.  The project had not yet obtained final approval 
but was being seriously considered by decision-
makers, and additional data was expected to aid 
in moving the project forward.

6.  The process and results of this HIA can be utilized 
when considering other statewide transporta-
tion policies, such as Complete Streets.

7.  The Steering Committee is dedicated to building 
capacity to perform HIAs in South Carolina and 
feels that providing a pilot HIA is a critical step in 
this process.

8.  There were many private, nonprofit, and public 
agencies already partnering in the Spartanburg 
area to support the proposed project.

HIA RESEARCH QUEStIonS & SCoPE 

The Steering Committee developed the scope of 
the HIA based on the following research questions:

1.  What is the expected effect of the proposed road 
project on the safety of motorists, bicyclists, and 
pedestrians on DMA?

2.  What is the expected effect of the proposed road 
project on opportunities for physical activity for the 

residents of Spartanburg, and in particular, the resi-
dents of neighborhoods surrounding DMA?

3.  What is the expected effect of the proposed road 
project on opportunities for improved access to 
goods and services supportive of a healthy life-
style for the residents of Spartanburg, and in 
particular, the residents of neighborhoods sur-
rounding DMA?

4.  What is the expected effect of the proposed 
road project on air quality for the residents of 
Spartanburg, and in particular, the residents of 
neighborhoods surrounding DMA?

The scope of the Spartanburg HIA (see Appendix 
B for scoping worksheet) was developed in a work 
session of the Steering Committee. For each of the 
four health determinants considered in the research 
questions, the Steering Committee determined what 
baseline data should be collected to inform the pre-
diction of the impact of the proposed project on these 
health determinants. Baseline data was also deter-
mined based on its ability to inform the evaluation 
of the effect of the project, if implemented, on health.

For traffic safety, the Steering Committee decided 
to examine the average annual daily traffic count on 
DMA; pedestrian and bicycle counts on DMA; the 
number and location of collisions on DMA; bicycle 
levels of service surrounding DMA; and traffic speed 
on DMA. To measure improved opportunities for 
physical activity, the Steering Committee decided to 
quantify the pedestrian and bicycle count on DMA; 
the number of bicycles in bicycle racks near DMA; the 
trends of the PAL bicycle lending program; and the 
average level of physical activity experienced by resi-
dents of the zip codes surrounding DMA. 

The third section of scoping collects information 
related to access to goods and services. The selected 
indicators include the number and location of outlets 
for healthy food, educational, and health and public 
services; the number of locations of and connections 
to safe bicycle and pedestrian pathways; the location 
of transit connections; and the ridership of existing 
public transit systems. The final area of the scoping 
process is for air quality indicators. To examine this 
determinant, the Steering Committee looked at the 
average annual daily traffic, bicycle, and pedestrian 
counts; pollution levels; and hospital utilization 
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rates for asthma-related admissions and visits. For more information about the 
data collection methods and sources, please refer to the scoping worksheet in 
Appendix B. 

Several considerations determined what data was collected. Primarily, the 
Steering Committee selected data that was most relevant to measuring each 
health determinant. Data availability and the time and cost of primary data col-
lection were also considered. Since the HIA was done with a limited budget, data 
collection needs had to be prioritized. Several additional health determinants, 
such as social cohesion, were considered for the scope of the research but due to 
resource constraints, the Steering Committee decided to focus on the four health 
determinants already described. Within each health determinant, the Commit-
tee also chose to focus on a limited numbers of indicators, as described above, 
in order to minimize the need for primary data collection. To simplify the HIA, 
it was also decided that the team would not consider the construction period of 
the proposed project because it was felt that the long-term positive effects would 
outweigh the short-term negative effects of the construction period.

HIA ASSESSMEnt
Demographics

A full analysis of demographic data for Spartanburg County and the two zip 
codes surrounding DMA can be found in Appendix C. When it comes to racial 
composition, zip code 29303 has a higher percentage of white residents (63.8%), 
while zip code 29306 has a higher African American population (68.7%). In com-
parison, South Carolina has a higher population of white residents (67.2%) as 
does Spartanburg County (75.1%) (U.S. Census, 2000), thus the study area con-
tains a higher proportion of minorities, who are typically more vulnerable to 
poor health outcomes. 

Other important demographic information to consider includes educational 
attainment and income level. In the 29303 zip code, 63.6% of residents have at 
least a high school degree and only 10.8% have a bachelor’s degree or higher. For 
the 29306 zip code, 63.6% of residents have at least a high school diploma and 
only 11.7% have a bachelor’s degree or higher (U.S. Census, 2000). Both zip codes 
have lower rates of people with a high school diploma than the national average 
(80.4%); the same trend exists when comparing the rate of the population with a 
bachelor’s degree or higher (24.4% in the U.S.) (U.S. Census, 2000). 

When it comes to income level, the median household income levels are sig-
nificantly higher at the state and county level than for the identified zip codes 
within Spartanburg. Specifically, in South Carolina the average household in-
come is $37,082 and in Spartanburg County it is $37,579. In zip code 29303, the 
average household income is $28,343, and in zip code 29306, it is $22,672 (U.S. 
Census, 2000). 

The vulnerability of the population around DMA is also highlighted by the 
fact that in zip code 29303, 13.3% of families are living below the poverty level 
and in 29306, 25.3% of families are living below the poverty level ( the state aver-
age is 10.7%) (U.S. Census, 2000). 
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Health Data

The 2011 County Health Rankings, compiled by the 
Robert Wood Johnson Foundation and the University 
of Wisconsin Population Health Institute, provide a 
health analysis of Spartanburg County based on two 
major categories: health outcomes and health factors. 
These two measures are then assigned a rank which is 
based on several different variables. The table below 
outlines the overall ranks for health outcomes and 
health factors as well as the six variables’ rankings. For 
health outcomes, Spartanburg County ranks 19 out 
of 46 counties within South Carolina, with the best 
health ranking being number one. The morbidity rank 
was created based on the percentage of adults that re-
ported poor health days (17%), poor physical health 
days (3.9%), and poor mental health days (3.8%). 

When it comes to health factors, Spartanburg has 
an overall rank of 12; this rank was determined by 
variables related to health behaviors, clinical care, 
social and economic factors, and the physical envi-
ronment. One important statistic is the percentage 
of adults who are obese; 30% of adults in Spartanburg 
County have a Body Mass Index (BMI) of 30 or more, 
which is the same percentage for South Carolina. 

Spartanburg County ranks 45 out of 46 in the phys-
ical environment factor. This ranking is determined by 
fifteen days of unhealthy air in Spartanburg a year due 
to ozone levels and two days of unhealthy air due to the 
amount of fine particles in the air. The statistics in the 
County Health Rankings also show that 80% of Spar-
tanburg residents have access to healthy foods, which 
is higher than the average for South Carolina (65%), 
and for every 100,000 people there are eleven recre-
ation facilities available, which is also higher than the 
average for South Carolina. 

Research Questions, Literature Review and Data 
Collected for traffic Safety Indicators

Research Question #1: Traffic Safety: What is 
the expected effect of the proposed road project on 
the safety of motorists, bicyclists, and pedestrians on 
Daniel Morgan Avenue?

Rationale: 
As the number of motor vehicles is reduced, so does 

the likelihood of collisions. With fewer lanes (one in 
each direction and a middle turn lane instead of two 
lanes in each direction) speeds will be reduced, which 
will also help prevent collisions. An increase in bicy-
cle and/or pedestrian use causes an increase in safety 
even if there are no fewer cars because drivers have a 
heightened sense of their surroundings.

Supporting Literature:
Injuries caused by motor vehicle accidents are the 

leading causes of death for children, adolescents, and 
young adults (Williams et al., 2007). Re-configura-
tion of roads is often found to be beneficial when at-
tempting to reduce the speed of motor vehicles. The 
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traffic Safety Pathway

Safe Bike and 
Pedestrian Paths

Reduction in  
Motor Vehicles

Decrease in Motor 
Vehicle Collisions

Decrease in Injury and 
Deaths Due to Motor 

Vehicle Collisions

Reconfiguration 
of Lanes

Reduction in Speed  
of Motor Vehicles

tABLE 2:  Spartanburg County Rankings, 2011
 Variables  Rank 
 Health Outcomes 19
 Mortality 21
 Morbidity 18
 Health Factors 12
 Health Behaviors 12
 Clinical Care 8
 Social and Economic Factors 11
 Physical Environment 45

*Rank out of 46 South Carolina Counties
(Data Source: County Health Rankings, 2011)
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US DOT indicates that for urban areas, narrow lane width can create a shorter 
distance for pedestrian crossings as well as help control motor vehicle speed. For 
example, decreasing a lane width from 12 feet to 10 feet can decrease free-flow 
speed by 6.6 miles per hour (USDOT, 2007). Lane re-configuration, specifically 
from four to two lanes, not only reduces speed but could also reduce drive time 
because there will likely be fewer vehicles on the road (Worden and Curtis, 2009). 
Besides lowering speeds, motor vehicle drivers tend to be less aggressive when 
driving on narrow streets. They may not feel as safe driving due to the narrow 
lanes and therefore they might drive more cautiously (Ewing et al., 2006).

In relation to speed reduction, motor vehicle collisions could also be reduced 
as a result of the road re-configuration. A study conducted by SMARTRISK and 
the Regional Niagara Road Safety Committee (RNRSC) found that there were 
three main actions that lead to collisions, one of which is speeding. Therefore, 
to reduce collisions, drivers should not only concentrate more on the road but 
also reduce their speed and avoid distractions (Regional Niagara Road Safety 
Committee, 2009). In reducing motor vehicle collisions, the injuries and deaths 
caused by these collisions would be reduced. Therefore, the combination of re-
configuring lanes, decreasing speed, and reducing collisions could lead to a de-
crease of deaths and injuries related to collisions. 

The decrease of motor vehicle collisions, injuries, and deaths can also be 
achieved through safe bicycle and pedestrian pathways and a reduction of the 
number of motor vehicles. A study conducted in Boston’s Chinatown, looking at 
nine different intersections, concluded that with an increase of 1000 vehicles, 
there will be an increase of 3-5 injuries per year (Brugge et al., 2002). According 
to the National Complete Streets Coalition, by encouraging different modes of 
transportation and encouraging use of safe bicycle and pedestrian pathways, 
the community will not only become healthier through increased physical activ-
ity, but it can also reduce the number of motor vehicles on the roads (National 
Complete Streets Coalition, 2005-2011). Other than the multiple health benefits 
that can result from increased physical activity, a decrease in motor vehicles can 
reduce vehicle emissions, noise, and motor vehicle collisions (Heller & Bhatia, 
2007). By reducing motor vehicle collisions, injuries to bicyclists, pedestrians, 
and drivers will inevitably be reduced (Heller & Bhatia, 2007). Also, a study 
conducted by Jacobsen (2003) found 
that the more people who participate 
in biking or walking activities, the less 
likely a motor vehicle is to collide with 
a pedestrian or cyclist. Essentially, the 
findings show that there is safety in 
numbers (Jacobsen, 2003). 

Average Annual Daily traffic Count 
The details of the average annual daily 

traffic count for DMA are included in Ap-
pendix D. This data demonstrates trends 
in traffic volume on DMA between 1987 
and 2009. The traffic count decreased 
between 1987 (count of 9,009) and 2009 
(count of 6,200) for one point of mea-

Graph 1:  Average Annual Daily traffic Count, DMA

*Traffic Count-324 and Traffic Count-325 represents the station 
number where the data was recorded

 (Data Source: SPATS; SC DOT)
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surement. The primary reason for this decrease is 
that in 2001, the US 29 bypass route was constructed 
so that it was no longer necessary to travel on DMA to 
get downtown. 

Impact prediction: The proposed road diet will 
help continue the decrease in the amount of traffic 
on DMA. By encouraging other modes of transporta-
tion and limiting traffic to one lane in each direction, 
the number of motor vehicles will decrease and the 
health of the community will be improved. 

Bicycle Level of Service (BLoS)
This map shows Daniel Morgan Avenue in two 

shades of blue, light and dark, in context with the bi-
cycle level of service (BLOS) and location of local food, 
shops, and other destinations.  The BLOS is an evalu-
ation of perceived bicyclist safety and comfort with 
respect to motor vehicle traffic while traveling in a 
roadway corridor.  It identifies the quality of service for 
bicyclists that currently exists within the roadway en-
vironment.  The map shows the BLOS in a graded for-
mat from A to F, with A being perceived as the safest 
route and F being perceived as the least safe route. Cri-
teria that support increased safety include physically 
separated bike lanes, reduced motor vehicle speed, and 
identified bike turn lanes. Most of DMA is rated at E or 
F BLOS (Data Source: SPATS).

Impact prediction: The proposed re-striping and 
road diet for DMA would enhance BLOS because it 
would create specific lanes for bicyclists. The physical-
ly separated bicycle pathway (for the road diet section) 
coupled with the reduced speed of motor vehicles and 
less traffic (for both sections) improves access for cy-
clists and supports bicyclist safety.

Speed
In order to determine vehicle traffic speed on DMA, 

a study was performed by the City of Spartanburg be-
tween June 9, 2011 and June 16, 2011. The study ran 
for a total of 168 hours with data being recorded every 
60 minutes at different sections of the road. The average 
speed of motor vehicles traveling on the different sec-
tions of the road was 21 miles per hour (mph), 28 mph, 
30 mph, 33 mph, 34 mph, 38 mph, 38 mph, 42 mph, 44 
mph, 44 mph, 46 mph, and 46 mph. All of these speed 
rates, except for one, exceed the posted speed limit of 
25 mph (Data Source: City of Spartanburg).

Impact prediction: With the proposed road diet, 
the speed of traffic will likely be reduced overall due to 
the narrower lanes and inclusion of other traffic calm-
ing devices which cause heightened caution of the driv-
ers. Since most of the drivers travel above the posted 
speed limit, the road diet can help to bring their travel-
ing speeds closer to the posted speed limit. 

Collisions
The following table represents data collected for 

collisions on DMA between 2007 and 2010. During 

this time period, the average annual daily traffic 
count for 2009 is 6,700 at station 324 and 6,200 at 
station 325. The data also shows that since 2007, the 
number of calls for service for collisions decreased 
from 74 annual calls to 59 annual calls. It is also im-
portant to note that there have been 5 accidents in-
volving pedestrians and none involving bicycles on 
DMA since 2005. 

Impact prediction: The proposed road project on 
DMA would aid in the reduction of motor vehicle-
related collisions. The reduction in collisions would 
be an effect of the reduced motor vehicle speed, the 
reduced motor vehicle traffic, and heightened aware-
ness of drivers. If the road project is implemented, 
the number of collisions is expected to continue to 
decrease in the coming years. 

10 A Health Impact Assessment (HIA) of Proposed “Road Diet” and Re-Striping Project on Daniel Morgan Avenue in Spartanburg, South Carolina | April 2012

 table 3: DMA: Calls for Service for Collisions
 Year 2007 2008 2009 2010
  Calls 74 69 55 59

(Data Source: SCDOT Public Safety Crash Data)



Map 1: Daniel Morgan Connectivity & Bicycle Level of Services (BLoS) Map
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Map 2: Daniel Morgan Connectivity & Existing Bike Lanes Map
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Research Questions, Literature Review and Data Collected for Physical 
Activity Indicators

Research Question #2: Physical Activity: What is the expected effect of 
the proposed road project on opportunities for physical activity for the resi-
dents of Spartanburg, and in particular, the residents of neighborhoods sur-
rounding Daniel Morgan Avenue?

Rationale: 
1.  Safe bike and pedestrian paths support 

physical activity by providing an incentive 
and destination for walking and biking, 
improving physical access to parks and 
trails, and by connecting to existing bicy-
cle and pedestrian infrastructure. Physi-
cal activity can lead to weight loss which 
leads to a lower incidence of chronic dis-
ease.

2.  Safe bike and pedestrian paths support 
physical activity by providing an incentive 
and destination for walking and biking, 
improving physical access to parks and 
trails, and by connecting to existing bicy-
cle and pedestrian infrastructure. Physi-
cal activity can lead to a lower incidence of 
chronic disease (regardless of weight loss).

Supporting Literature:
Many communities have created safe bicycle 

and pedestrian pathways to increase opportuni-
ties for physical activity and to encourage healthy 
lifestyles. Sallis and Glanz (2006) found that 
a lack of safe bicycle pathways and pedestrian 
walkways tends to decrease physical activity in 
a community. Creating pathways and walkways 
tends to increase rates of physical activity (Sallis & Glanz, 2006). To ensure that 
people will take advantage of the walkways and pathways, they should be designed 
to enhance the urban environment (Heath et al., 2006). This idea is supported by 
The Guide to Community Preventive Services, which identifies “community-scale 
urban design land use policies and practices” that support a change to the physi-
cal environment in an urban area, of several square miles or more, as a method to 
encourage physical activity (The Guide to Community Preventive Services, 2011). 
Urban design and land use policies can effectively increase physical activity and op-
portunities for physical activity in communities and can be associated with resi-
dents being less likely to be overweight or obese (Sallis & Glanz, 2006). Kumanyika 
et al. (2008), in association with the American Heart Association, support the idea 
that physical activity is an important part of a healthy lifestyle and maintenance of 
a healthy body weight; those who are overweight or obese are more likely to develop 
health-related issues such as hypertension, Type 2 diabetes, high blood pressure, 
and cardiovascular disease (NCABR, 2007). A decrease in the proportion of resi-
dents being overweight and obese is likely to result in a decrease in the rates and 
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severity of diseases associated with being overweight 
or obese. After creating a Community Health Improve-
ment Plan that promoted physical activity and good 
nutrition for its residents, Burlington County in New 
Jersey found that physical activity and good nutrition 
aid in the reduction of obesity, high blood pressure, and 
diabetes and increase healthy growth and development 
for people of all ages (Burlington County, 2011). 

While the second pathway has the same connection 
between safe bicycling and pedestrian pathways and 
increased physical activity, this pathway suggests that 
physical activity directly prevents multiple chronic dis-
eases and also aids in the reduction of premature death 
(Warburton, Nicol and Bredin, 2006). It is important 
to note that physical activity promotes health even if it 
does not result in weight loss. Participating in at least 
one hour of moderate level physical activity each day 
lowers the risk of mortality (Physical Activity Guide-
lines Advisory Committee, 2008). 

number of Bicycles on nearby Bicycle Racks
The data for the number of bicycles on nearby 

racks was collected through manual observation of 
the bicycle racks. The racks included in the analysis 
were those located within a .25 mile radius of DMA 
and those located within a .5 mile radius of DMA. 
The total number of slots available in these bicycle 
racks is 252; the bike rack observations showed that 
there is plenty of space in existing bicycle racks for 
a number of additional riders to store their bicycles. 

Impact prediction: Since a number of bicycle 
racks with extra capacity already exist, people are 
more likely to take advantage of the new opportuni-
ties to ride a bicycle that would result from the pro-
posed project. Bicycle racks will provide a safe place 
for people to store their bikes at or near their destina-
tion or if they decide to walk around the community 
or use public transit. 

number and trend of Users of Partners for 
Active Living’s (PAL) Bicycle Lending Program 

Partners for Active Living has a bicycle lending 
program which loans donated bicycles and bicycle 
equipment to individuals for a three-month period. 
Table 5 outlines the number of bicycle rentals, renew-
als, exchanges, and donations to PAL’s bicycle lending 

program. The annual number of rentals, renewals, 
and exchanges has increased significantly since the 
program’s inception in 2006/2007 (35) to 2010/2011 
(149). However, the number of donations has de-
creased over time. The highest proportion of those bor-
rowing bicycles earn less than $15,000 per year, sug-
gesting that many residents need or desire bicycles for 
transportation and/or physical activity and cannot af-
ford the purchase of a bicycle. 

Impact prediction: The proposed project will allow 
residents more opportunities for physical activity in a 
safer environment. Thus, with continued marketing of 

  2 Populations may vary due to lack of responses from those who participated in the survey
 3 Populations may vary due to lack of responses to some questions by those who participated in the survey
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table 4: Bicycles on nearby Bicycle Racks, April 2011
  Miles number of Miles number of total 
Date/Day time Away Bicycles Away Bicycles number

 4/14-Thursday 3-5pm .25 16 .25-.5 27 43
 4/20- Wednesday 3-5pm .25 11 .25-.5 11 22
 4/28- Thursday 7-9pm .25 16 .25-.5 22 38
 4/29- Friday 7-9pm .25 15 .25-.5 18 33

(Data Source: Partners for Active Living)

table 5: PAL Bicycle Rentals, Renewals, Exchanges, and 
Donations
 Rentals, Renewals,  
year** and Exchanges* Donations*

 2006-2007 35 94
 2007-2008 99 50
 2008-2009 90 34
 2009-2010 145 51
 2010-2011 149 34

*Individuals may be counted more than once 
**Counted on a 12 month period (not a calendar year)

(Data Source: Partners for Active Living)

    

Chart 1:  PAL Bicycle Borrowers by Race and Ethnicity

*Results from start of program to September 2010; Includes rental, 
renewals and exchanges
*N=3912 

(Data Source: Partners for Active Living)
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Chart 1: PAL Bicycle Borrowers by Race and Ethnicity 
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the bicycle lending program, numbers of rentals, 
renewals and exchanges are likely to increase.

Chart 1 demonstrates the proportions of bi-
cycle borrowers in different ethnic/racial and 
chart 2 demonstrates the income levels of bor-
rowers. 

The two Spartanburg zip codes surrounding 
DMA are 29303 and 29306. Since the incep-
tion of the bicycle lending program, located in 
the 29306 zip code, there have been 75 bicycle 
rentals and renewals from people who live in the 
29303 zip code (which represents 12% of the to-
tal) and 98 rentals and renewals in 29306 (which 
represents 16% of the total). Also interesting to 
note is that there were 225 male renters and 169 
female renters as of September 2010. 

2011 Average Daily Bicycle and Pedestrian 
Count, Daniel Morgan Avenue (data col-
lected March, 2011)

The average number of pedestrians and bi-
cyclists on DMA is 365 (316 pedestrians and 
49 bicyclists). This is in line with the average 
one hour weekday count of 345 daily users and 
the average one hour weekend count of 390 
daily users. Methodology for the bicycle and 
pedestrian counts comes from SPATS’ partici-
pation in the National Bicycle and Pedestrian 
Documentation Project. These counts are cal-
culated using the Adjustment Factors guide, a 
national effort coordinated by Alta Planning 
and commissioned by the Institute of Trans-
portation Engineers.   The impetus for using 
this specific tool was to conform to a standard 
currently used in the field of bicycle and pedes-
trian data collection.   For more information 
see: http://bikepeddocumentation.org/

Impact prediction: The average daily bicy-
cle and pedestrian counts will likely increase 
with the proposed road diet. In creating safer 
bike and pedestrian pathways, more people 
will be encouraged to utilize them for trans-
portation as well as for leisure and exercise. 

time Spent Biking and Walking 
Data for residents of the 29303 and 29306 zip codes in chart 3 reflect levels of physical activ-

ity. While 39% of respondents reported walking five or more times a week, 46% of respondents 
reported biking only a few times per month. 

Download a pdf at www.imph.org or email us at info@imph.org | South Carolina Institute of Medicine and Public Health 15

  
Chart 2: PAL Bicycle Borrower by Annual Income Level 
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Chart 2:  PAL Bicycle Borrower by Annual Income Level

*Results from start of program to September 2010
*N=2343

(Data Source: Partners for Active Living)

  

Chart 3:  time Spent Walking or Biking in Zip Codes 29303 and 
29306

Time Spent Walking or Biking in  Zip Codes 29303 & 29306

TIME SPENT WALKING

5+ Times A Week
Few Times Per Week
Few Times Per Month

TIME SPENT BIKING

5+ Times A Week
Few Times Per Week
Few Times Per Month

    
 WALK 5+ Times A Few Times Few Times BIKE 5+ Times A Few Times Few Times 
  Week Per Week Per Month  Week Per Week Per Month 
  47 43 32  8 20 24 

Source Data: Spartanburg County Bicycle Pedestrian Master Plan Survey 2009

39%

35%

26%
15%

38%
46%

time Spent Walking time Spent Biking

(Date Source: Spartanburg County Bicycle Pedestrian Master 
Plan Survey, 2009)

  

Chart 4:  time Spent Walking or Biking for Recreation in Zip 
Codes 29303 and 29306Time Spent Walking or Biking for Recreation in  Zip Codes 29303 & 29306

TIME SPENT WALKING

5+ Times A Week
Few Times Per Week
Few Times Per Month
Never

TIME SPENT BIKING

5+ Times A Week
Few Times Per Week
Few Times Per Month
Never

7%

36%

33%

24%
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15%

26%

53%

 5+ Times A Few Times Few Times Never 5+ Times A Few Times Few Times Never
 Week Per Week Per Month    Week Per Week Per Month 
 47 43 32 9 8 20 34 70

Source Data: Spartanburg County Bicycle Pedestrian Master Plan Survey 2009

time Spent Walking time Spent Biking

(Date Source: Spartanburg County Bicycle Pedestrian Master 
Plan Survey, 2009)



For time spent bicycling or walking for recreation-
al purposes, 36% of respondents reported walking 
five or more times a week but only 6% reported bik-
ing five or more times a week (53% of respondents 
reported never using a bicycle for recreational pur-
poses). 

Chart 5 displays data representing all of Spartan-
burg County. The data show that 40% of respondents 
reported walking a few times per week for recreation. 
In summary, many residents of the target zip codes 
walk often; not very many residents bicycle. 

Impact prediction: The proposed road diet re-
configuration will create a safer environment (see 
previous Traffic Safety section) that will encourage 
physical activity as more people are likely to utilize 
the new bike and pedestrian pathways for physical 
activity and/or transportation.

Research Questions, Literature Review and 
Data Collected for Access to Goods and Services 
Indicators

Research Question #3: Access to Goods and Ser-
vices: What is the expected effect of the proposed road 
project on opportunities for improved access to goods 
and services supportive of a healthy lifestyle for the resi-
dents of Spartanburg, and in particular, the residents of 
neighborhoods surrounding Daniel Morgan Avenue?

Rationale: 

1.  Good health requires access to resources such 
as retail establishments that sell healthy food, 
health care providers, employment, education, 
parks and recreation facilities, publicly acces-
sible gathering spaces, and social services. Good 
nutrition and physical activity leads to healthy 
weight, which supports a lower incidence of 
chronic disease.

2.  Good nutrition and physical activity also lead to 
lower incidence of chronic disease, regardless of 
weight loss.
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Chart 5:  Spartanburg County time Spent Walking or Biking 
for Recreation  

Time Spent Walking or Biking for Recreation in Spartanburg County

TIME SPENT WALKING

5+ Times A Week
Few Times Per Week
Few Times Per Month
Never

TIME SPENT BIKING

5+ Times A Week
Few Times Per Week
Few Times Per Month
Never

 5+ Times A Few Times Few Times Never 5+ Times A Few Times Few Times Never
 Week Per Week Per Month    Week Per Week Per Month 
 258 416 280 83 81 150 267 544

Source Data: Spartanburg County Bicycle Pedestrian Master Plan Survey 2009

8%

25%

40%

27%

8%

14%

26%

52%

time Spent Walking time Spent Biking

(Date Source: Spartanburg County Bicycle Pedestrian Master 
Plan Survey, 2009)

Access to Goods and Services Pathway

Safe Bike and  
Pedestrian Paths

Increased access to:  parks, trails, 
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Increased Opportunity  
for Physical Activity  

on Trails and in Parks

Decrease in 
Obesity/Overweight

Decrease in 
cardiovascular 

disease, diabetes, 
hypertension,  cancer

Increased  
Access to  

Health Foods



Supporting Literature:

Safe bicycle and pedestrian pathways support increased access to grocery 
stores, farmer’s markets, and recreation areas such as parks and trails. By increas-
ing access to different modes of transportation, such as public transportation, safe 
sidewalks, and bicycle pathways, the health of community residents can be greatly 
impacted. Recreation areas such as open and active parks and community gardens 
encourage residents to be outdoors and participate in physical activities. The more 
people engage in physical activity in these areas, the less likely criminal activities 
will take place due to the large number of individuals watching out for the com-
munity. These types of physical activities and participation in the community in-
crease when there are more accessible, safe sidewalks and bicycle pathways (Zborel 
& Rozsa, 2011).

Because a lack of physical activity is a leading factor in obesity, an increase in 
physical activity is likely to lead to a decrease in obesity (Zborel & Rozsa, 2011). 
In support of this, Active Living Research (2011) suggests that regular physical 
activity for adults and children is beneficial when fighting obesity. A decrease in 
obesity rates supports a decrease in rates of diseases such as cardiovascular dis-
ease, diabetes, high blood pressure, and cancer. This idea is supported by Van Baal 
et al. (2008), who found that obesity prevention programs can lead to a decrease in 
obesity-related diseases. 

Another outcome for safe pedestrian and bicycle pathways and increased access to 
grocery stores, farmer’s markets, parks, and trails is the idea that increased opportu-
nity for physical activity in parks and trails can lead directly to a decrease in cardio-
vascular disease, diabetes, high blood pressure, and cancer, regardless of weight loss. 
Essentially, people with any physical activity have better health outcomes than those 
who have no physical activity (Physical Activity Guidelines Advisory Committee, 
2008). A report by Roper Starch found that 90% of Americans mostly or strongly agree 
that the best physical activity comes from participation in outdoor activities (Roper 
Starch, 2000). This fact was incorporated into a report that supported The Clean Wa-
ter Land and Legacy Amendment, passed in 2008, that supports the creation of op-
portunities for regular physical activity and the resulting decrease in diseases such as 
cardiovascular disease, diabetes, and high blood pressure (CWLLA, 2010). 

A third pathway supporting safe bicycle and pedestrian pathways and increased 
access to grocery stores, farmer’s markets, parks, and trails is the increase in ac-
cess to healthy foods. More than 77% of Spartanburg County adults do not eat the 
recommended servings of fruits and vegetables each day (Brady, 2009) and more 
than 70% of Spartanburg County residents are overweight or obese (Brady, 2009).

The U.S. Department of Agriculture conducted a study in 2009 and discovered 
that 23.5 million people in the U.S. do not have access to a supermarket within one 
mile of them (PolicyLink & The Food Trust, 2010). Lack of access to healthy foods, 
such as fruits and vegetables, can negatively impact the lives of both children and 
adults (Bell & Standish, 2009). The Food Trust and PolicyLink report that there 
is strong evidence to connect access to healthier foods with better eating habits 
(PolicyLink and The Food Trust, 2010). 

To provide communities with access to healthier food options, the Healthy Food 
Financing Initiative was created. The Healthy Food Financing Initiative (HFFI) 
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is a $400 million initiative that aims to increase ac-
cess to healthy foods by bringing grocery stores and 
farmer’s markets to urban and rural communities that 
lack healthy food options (U.S. DHHS, 2010). HFFI 
promotes healthy eating, healthy lifestyles, and com-
munity-level economic development (Investigating 
in Community, 2011). With the increased availability 
and access to healthy food, community level obesity 
rates can decrease. By making healthy choices avail-
able, creating awareness of these healthy choices, and 
supporting those who would like to become healthier, 
communities can work towards lowering their obesity 
rates (Centers for Disease Control, 2011). As previ-
ously referenced, a decrease in obesity can lead to a de-
crease in disease. 

The final pathway related to safe bicycle and pedes-
trian pathways and increased access to parks, trails, 
grocery stores, and farmer’s markets is the idea that in-
creased accessibility to healthy foods can lead directly 
to a decrease in cardiovascular disease, diabetes, high 
blood pressure, and cancer. As discussed above, access 
to and availability of grocery stores and farmer’s mar-
kets is essential in supporting a healthy diet. By eating 
healthy foods, especially plant foods, individuals can 
reduce their risk of developing a number of diseases 
such as high blood pressure and cardiovascular dis-
eases (Institute for Alternative Futures, 2008; Dietary 
Guidelines Advisory Committee, 2010) regardless of 
weight loss.

number and Location of Healthy food and 
Services 

Findings of a food assessment suggest that “food 
deserts” exist in Spartanburg County. Food deserts 
are defined as areas where residents have limited ac-
cess to supermarkets and other dependable and af-
fordable sources of fresh food, or neighborhoods with 
no, or distant, grocery stores but an abundance of 
fast food and other retail outlets offering little or no 
nutritious food. These areas do not support a healthy 
diet. Although eating habits are a matter of individual 
choice, available and affordable food options clearly 
affect choice. 

The Retail Food Environment Index (RFEI) for five 
areas within Spartanburg County is listed in table 6. 
After a physical count of all food retailers in each tar-
get area was made, the RFEI is calculated by dividing 

the total number of fast food restaurants and conve-
nience stores by the total number of grocery stores 
and produce vendors (California Center for Public 
Health Advocacy, 2008) within the census tract (for 
municipalities) or city boundary (for the City of Spar-
tanburg). The RFEI is an indicator of the density of 
food outlets that are less likely to stock fresh fruits 
and vegetables and other healthy foods relative to 
food outlets that are more likely to stock such healthy 
foods. The higher the RFEI, the greater the number of 
fast food outlets and convenience stores in relation-
ship to grocery stores and produce vendors. For ex-
ample, an RFEI of 3.9 means that for every grocery 
store within a given area, there are almost four fast 
food outlets or convenience stores. An RFEI of 5.0 or 
above is considered “high”. An important aspect to 
note that was not included in the table above is the 
RFEI for South Carolina and Spartanburg County as a 
whole. Based on the 2011 South Carolina Obesity Bur-
den Report, the RFEI for the state (5.9) is lower than 
that for Spartanburg County (6.8). 

Clearly, all but one target area within Spartanburg 
have high RFEIs. Pacolet has the lowest RFEI, equat-
ing to two and one-half fast food and convenience 
stores for every grocery store. The City of Spartanburg 
has the highest RFEI, equating to eight and one-half 
fast food restaurants and convenience stores for every 
grocery store. DMA is located within the city of Spar-
tanburg. By providing access to other areas through 
safe bicycle and pedestrian pathways, more people 
will have access to outlets that sell fresh produce and 
healthy foods.
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 4 Numbers subject to change due to market changes

 
table 6: Retail food Environment Index (RfEI)4

 numerator Denominator RfEI
  
 # # 
 fast food convenience Grocery  Produce 
 restaurants stores stores* vendors**

 Inman 15 7 3 0 7.33
 Boiling  
  Springs 26 10 5 0 7.20

 Pacolet 2 3 2 0 2.50

 Woodruff 8 5 2 0 6.50
 Spartanburg  
  City 85 34 14 0 8.50

*Does not include small specialty ethnic grocery stores
**Must be open at least once weekly, year-round
(Data Source: Spartanburg County Community Food Assess-
ment Prepared For Hub City Farmers’ Market, August 5, 2009)



Impact prediction: The proposed project will not impact the number of gro-
cery stores or number of fast food outlets, but it will impact bike and pedestrian 
access to more healthful food options.

number and Location of Connections including transit Stops
Providing public transportation options is a good way to encourage physical 

activity. A recent research brief produced by Active Living Research stated that on 
a national scale, 29% of individuals who use public transportation are physically 
active for at least 30 minutes a day. Connecticut found that other benefits to utiliz-
ing public transportation include reducing traffic congestion, fuel consumption, 
and access to goods and services such as grocery stores and health care facilities 
(Connecticut Association for Community Transportation, 2010). 

Map 1 (page 11) shows DMA in two shades of blue, light and dark, in context 
with the City of Spartanburg’s existing bike lanes and location of local food, shops, 
and other destinations.  The map shows existing bike lanes in orange.  The map also 
shows that DMA is a vital artery in connecting the West and East sides of the city’s 
downtown core. 

 Impact prediction: The proposed bike lane will clearly help connect other bike 
lanes and prevent riders from having to traverse a road that is not marked as a bike 
lane, thereby providing a safer option to those trying to get from one side of town 
to the other on a bicycle.

transit Ridership
There is only one bus route that has any significant amount of coverage on DMA. 

The Crestview route runs along DMA from Henry Street to SC 296/Reidville Road/
John B. White Blvd. The Dorman Center route runs along Daniel Morgan from St. 
John Street to Broad Street (outbound only) and only crosses it inbound. Westgate 
crosses DMA inbound and outbound, but has no significant service along the road. 
Based on the conclusions from Grabow et al. (2011), we see that there are signifi-
cant health and economic benefits when individuals choose to ride bicycles and/or 
walk instead of riding in a vehicle for short trips. 

 Average daily counts for these three routes are:
  Crestview - 204 weekday, 103 Saturday
  Dorman Center - 211 weekday, no Saturday service

  Westgate - 241 weekday, 216 Saturday
 (Data Source: Spartanburg Area Regional Transit Agency (SPARTA))

Impact prediction: The proposed project would encourage different modes of 
transportation; therefore people are encouraged to not only use public transportation 
but also walk or bike to their destinations. By creating a safe walking and biking route 
for residents to travel, they will be more likely to use different modes of transportation. 

Research Questions, Literature Review and Data Collected for Air Quality 
Indicators

Research Question #4: Air Quality: What is the expected effect of the pro-
posed road project on air quality for the residents of Spartanburg, and in par-

  5 shared bus with S. Liberty route: cannot separate the ridership, so this is half of the average Saturday ridership
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ticular, the residents of neighborhoods surround-
ing DMA?

Rationale:
On-road vehicles are primary sources of haz-

ardous air pollutants and play a part in creating 
ozone. Short term exposure to ozone (O3) can lead 
to irritation of the nose, throat, and lungs and can 
cause increased airway resistance and decreased ef-
ficiency of the respiratory system. For individuals 
involved in strenuous physical activity and for peo-
ple with pre-existing respiratory disease, ozone ex-
posure can cause sore throats, chest pains, cough-
ing, and headaches. Long-term exposure can cause 
significant breathing problems, such as loss of lung 
capacity and increased severity of both childhood 
and adult asthma.

Supporting Literature:
The addition of safe bicycle and pedestrian paths 

will ultimately lead to some changes in motor vehicle 
travel. A study done in the city of Copenhagen found 
that once bicycle lanes were created, motor vehicle 

traffic decreased by 10% (Copenhagenize, 2007). In 
support of this concept, Kentucky Youth Advocates 
(2011) found that providing an alternative to motor 
vehicle transportation reduced the number of mo-
tor vehicles, which could reduce the risk of injury to 
pedestrians by 28% and also cause a reduction of air 
pollution. The ability to control or decrease air pollu-
tion is closely related to a decrease in the use of motor 
vehicles. 

The United States Environmental Protection 
Agency (US EPA) found that for every one minute a 
motor vehicle is left to idle, 23 grams of carbon diox-
ide are released. In San Diego, a study found that chil-
dren who live within 550 feet of a high traffic area are 
more likely to have more medical visits due to asthma 
(English et al., 1999). By decreasing the exhaust emis-
sions from vehicles, air pollution in areas of heavy 
traffic will decrease (Eastern Research Group, Inc., 
2007). Jerrett et al. (2008) found that air pollution 
from motor vehicles contributes to the development 
of asthma. Decreasing air pollution is also associated 
with a decrease in airway inflammation, which can 
cause asthma symptoms (Renzetti et al., 2009). 

2011 Average Daily Bicycle and Pedestrian 
Count DMA (data collected March, 2011)

See same indicator on page 15 under Physical Ac-
tivity Indicators, 2011 Average Daily Bicycle and Pe-
destrian Count for DMA. 

Pollution Levels: Days ozone is Above Level of 
the Standard

It is clear that Spartanburg is facing serious air 
quality issues, with double and sometimes triple the 
amount of days where ozone is above the air qual-
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ity standard. While ozone is only one of the air pollutants collected at air quality 
monitoring stations, we chose it as an indicator in this report because the data on 
county and state levels for South Carolina counties was readily available for use. 

Impact prediction: With the addition of the road diet and a reduction in motor 
vehicles and an increase in bicycling 
and walking, it is expected that air 
pollution will be reduced.

Table 8 displays data for two Spar-
tanburg zip codes (29303 and 29306), 
Spartanburg County, and South Caro-
lina for asthma-related hospital vis-
its. The zip codes surrounding DMA 
have a significantly higher rate of uti-
lization of inpatient and emergency 
hospital services for asthma-related 
diagnoses. 

Impact prediction: With a decrease in motor vehicles, the air quality will in-
crease due to the decrease in vehicle emissions. With improved air quality, it is 
anticipated that asthmatic residents will suffer fewer medical problems. 

Some motor vehicle drivers may choose to take other routes, thereby increas-
ing air quality issues in other areas. However, since the two zip codes surrounding 
DMA have a high utilization rate for asthma any decrease will be good for these 
communities. Also, if individuals choose to walk or bike instead of drive, there will 
be an overall improvement in air quality.

RECoMMEnDAtIonS

The primary recommendation is that the City of Spartanburg implements the 
proposed road diet and re-striping as follows:

Road Diet Section: The proposed road diet on DMA in the City of Spartan-
burg will run from SC 296 (John B. White Boulevard) to West Main Street.  The 
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table 8: Hospital Visits with Asthma as Primary Diagnosis, 2009
 Inpatient Emergency Department
 Population Visits Charges Utilization Rate* Visits Charges Utilization Rate*

Spartanburg County 24,843 64 $2,112,900 25.7 156 $185,100 62.7 
Zip Code 29303
Spartanburg County 15,932 44 $1,133,000 27.6 163 $238,500 102.3 
Zip Code 29306
Spartanburg  253,791 550 $13,894,300  21.6 1,153 $1,694,500 45.4 
County 

SC Total 4,012,012 6,166 $112,195,900 15.3 23,058 $39,379,100 57.4 

* Per 10,000 people
(Data Source: SC State Budget & Control Board Office of Research & Statistics; US Census)  

 
table 7: Spartanburg County and South Carolina Pollution 
Levels: number of Days ozone is Above Level of the Standard
 total Population
 (2000 Census) 2005 2006 2007 2008

 Spartanburg County 253,791 16 15 10 12
 South Carolina Average* 4,012,012 7 5 5 5

*Only the thirteen counties in South Carolina that had an air moni-
toring station each year between 2005 and 2008 are included in this 
analysis.
(Data Source: Bureau of Air Quality, SC DHEC)



road diet will take the existing 48’ four lane road and 
turn it into a three-lane road.  There will be two trav-
el lanes, one in each direction, and a center turn lane 
that will help facilitate turning movements without 
disrupting traffic flow.  A 4’ planted median will be 
placed on one side of DMA to physically separate the 
bicycle pathway from the motorists.  The two-lane 
shared-use path will be 10’ wide and accommodate 
bicyclists and runners in both directions.  The ratio-
nale for placing the path on one side of the road is 
that bicycle/pedestrian facilities physically separat-
ed from motorists may be perceived as safer and be 
used more often than those without a physical bar-
rier.  A 5’ sidewalk will replace existing 4’ sidewalks 
on both sides of the road in order to bring them up 
to current standards.  This project will also serve as a 
scientific control to study the use of a physically sep-
arated bike lane versus a non-separated bike lane.  

Re-stripe Section: The proposed re-stripe section on 
DMA will run from West Main Street to Pine Street.  A 
simple stripe is proposed for both sides of the road to 
create a 4’ bike lane going in each direction.  A re-stripe 
is proposed for this section because of funding con-
straints and because most destinations are on the latter 
half of the road.

Partners for Active Living (PAL) has a bicycle lend-
ing program called Hub Cycle.   The program loans 
out refurbished bicycles with a helmet and lock for 
a $15 refundable deposit for three months. Borrow-
ers have the option of renewing for three additional 
months and are not expected to make another de-
posit. As Spartanburg residents have become more 
comfortable on bicycles, the organization has seen 
an increase in use.  In order to feel more comfortable 
on a bicycle, users must feel safe, and providing bi-
cyclists with their own space on the road is essential 
to creating safety.  The feeling of safety is even more 
significant when there is a separated bicycle lane, as 
proposed on a portion of DMA (road diet portion).  In-
cluding bicycle lanes that connect to other lanes and 
destinations is essential for creating a multi-modal 
transportation network.  If the proposed road project 
is implemented, it is suggested that this program is 
expanded and marketed more widely.

It is recommended that the new additions are suit-
able for those who are taking on cycling as a form of 
transportation for the first time and that there are 
ample signs to remind motorists, pedestrians, and 

bicyclists about road safety. We recommend that a 
public education campaign is initiated to educate mo-
torists, pedestrians, and bicyclists about the rules of 
the road. 

In relation to this, we recommend encouraging 
those who are interested in making cycling a pri-
mary mode of transportation to take a safety class. 
By establishing a cycling safety class in a community 
center, individuals will have the ability to educate 
themselves on proper traffic laws and regulations for 
cycling safety. This will in turn provide them with a 
greater sense of security when riding alongside motor 
vehicles. 

Although DMA is no longer the City of Spartan-
burg’s highest priority for bicycle lanes, the City plans 
to add bicycle lanes to West Main Street from Forest 
Street to DMA.  Forest Street is west of and parallel to 
DMA and already has bicycle lanes, so adding bicycle 
lanes to West Main Street will further expand the bi-
cycle network.  West Main Street intersects DMA and 
makes the need for bicycle lanes on DMA even stron-
ger since an additional connector and destinations 
are likely to be added.

MonItoRInG & EVALUAtIon 

Monitoring and evaluation of the impact of the 
HIA is a key component when determining whether 
or not all goals have been met. Once the proposed 
project is implemented, SPATS will monitor traffic 
patterns on DMA and PAL will monitor bicycle and 
pedestrian activity in the area to ensure that the road 
diet and re-striping have served their intended pur-
poses. Also, SPATS will consider collision and injury 
rates involving vehicles and pedestrians. In doing 
this, they will be able to determine if the road rede-
sign was successful and encourage other communi-
ties to use similar methods to increase physical activ-
ity, increase safety, improve air quality, and decrease 
traffic in their community.

ConCLUSIonS

An HIA is a valuable asset when considering com-
munity projects and proposals. It provides valuable 
information synthesized into one document that 
people can reference for evidence-based research on 
a proposed project or policy. HIAs have the ability to 
communicate potential negative and positive effects 
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of community reconfiguration, target policies and programs for communities that 
are in great need, and be used by a multitude of people (policy makers, government 
agencies, interested stakeholders, and community members) (National Research 
Council of the National Academies, 2011). A key benefit of HIAs is that they can be 
used across a range of levels including small local projects to large national projects 
(National Research Council of the National Academies, 2011). 

Specifically for this HIA, the value of the proposed project can be understood 
through its potential impact on a number of health determinants: traffic safety, 
physical activity, access to goods and services, and air quality. Based on the litera-
ture reviewed, we believe that the recommendation to implement the proposed 
road diet and re-striping will benefit the community in several ways that will not 
only affect individuals but the community as a whole. Traffic safety will increase 
due to the decrease in motor vehicles because individuals are being encouraged 
to utilize different modes of transportation. In relation to this, physical activity 
levels are predicted to increase as well as access to goods and services and thereby 
increasing and encouraging healthy behaviors in the community. A final outcome 
of the proposed road diet is improvements to air quality due to a reduction in 
motor vehicles. These improvements could directly lead to a decrease in hospital 
visits due to asthma within the communities surrounding DMA. The impact of 
the proposed project is anticipated to not only directly support a healthier com-
munity but will also aid in the community’s economic growth and sustainability. 

The Steering Committee believes the HIA process is useful in giving decision-
makers the tools they need to help citizens be more safely connected, efficiently 
mobile, environment and health conscious, and economically accountable.  Part-
ners have shared resources to complete the time-intensive portions of the process 
and have worked together to overcome barriers such as loss of organizational 
funding and changes in organizational priorities. We believe the HIA process can 
stimulate citizen involvement and political will to support policies that improve 
the environment for all residents and in particular for pedestrians and bicyclists.
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APPEnDIx B: SCoPInG WoRKSHEEt 

 Project: Road Diet/Re-Striping of Daniel Morgan Avenue (DMA), Spartanburg, SC
 Health Determinant: Traffic Safety
 Geographic Scope: Stretch of DMA included in proposed project

Existing Conditions Impact Research Questions Indicators Data Sources Methods

What is the existing traffic  
count on DMA?

How will the new pedestrian and 
bicycle lanes affect the number of 
cars on DMA? 

Average Annual 
Daily Traffic count SCDOT/SPATS

Pneumatic road 
tube  

How many pedestrians and  
bicyclists travel on DMA each day?

What is the anticipated change 
in the number of bicyclists and 
pedestrians?

Pedestrian and 
bicycle counts PAL

Manual  
observation 

What is the current motor vehicle 
collision rate on DMA?

How will the proposed road re-
configuration affect motor vehicle 
collision rates?

Number and loca-
tions of collisions

SCDOT Public 
Safety Crash 
Data

Review of  
incident reports

What is the current Bicycle Level of 
Service (BLOS) on DMA?

How will the Bicycle Level of 
Service (BLOS) be affected by the 
proposed bicycle lane?

Bicycle Level of 
Service (BLOS) SPATS Map review

What is the average rate of  
speed on DMA?

To what extent can it be anticipated 
that installing the road diet will 
reduce vehicle speed?

Speed SCDOT Radar

 Project: Road Diet/Re-Striping of Daniel Morgan Avenue (DMA), Spartanburg, SC
 Health Determinant: Physical Activity
 Geographic Scope:  Stretch of DMA included in proposed road diet Spartanburg/Half-mile radius around  

DMA/ City of Spartanburg/Spartanburg zip codes 29303 and 29306 (depending on the data)

Existing Conditions 
Research Questions Impact Research Questions Indicators Data Sources Methods

How many pedestrians and  
bicyclists travel on DMA each day?

How will the new pedestrian and 
bicycle lanes affect the number of 
pedestrians and bicycles on DMA 
each day?  

Pedestrian  and 
bicycle count PAL

Manual  
observation

How many bicycle riders are there 
each day within a half-mile radius 
around DMA?

What is the expected increase in 
the number of bicycle riders within 
a half mile radius of DM Avenue 
each day?

Number of bicycles 
on bicycle racks 
within a half-mile 
radius of DMA

PAL
Manual  
observation

What is the utilization of  
PAL’s bike lending program?

What is the anticipated impact on 
usage of the PAL bicycle lending 
program? 

Number and trend 
of users of bike lend-
ing program

Documenta-
tion through 
PAL bike lend-
ing records

Record  
review

How many minutes/day of physical 
activity do residents of the zip codes 
surrounding DMA get on average?

How will the average number of 
minutes/day of physical activity be 
affected?

Minutes/day on 
average of physical 
activity

Spartanburg 
Bicycle Pedes-
trian Master 
Plan Survey, 
2009

Secondary Data 
Analysis by zip 
code
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 Project: Diet/Re-Striping of Daniel Morgan Avenue (DMA), Spartanburg, SC
 Health Determinant: Access to Goods and Services
 Geographic Scope: City of Spartanburg

Existing Conditions
Research Questions  Impact Research Questions Indicators Data Sources Methods 

Where are locations in the City of 
Spartanburg that provide access to 
healthy food? Educational institu-
tions? Healthcare services? Public 
services?

How will the proposed project 
affect access to healthy food and 
educational, health, and public 
services?

# and location of 
outlets for healthy 
food and educa-
tional, health, and 
public services

Food desert 
study, SPATS 
maps

Secondary data 
collection

What trails, bicycle lanes, and side-
walk connections exist in the areas 
adjacent to DMA?

How will new pedestrian and bi-
cycle lanes on DMA provide access 
to existing pedestrian and bicycle 
infrastructure?

# and location of 
connections SPATS maps Secondary data 

collection

What transit connections  
are near DMA?

How will the proposed pedestrian 
and bicycle lanes on DMA improve 
access to transit services in the 
downtown Spartanburg area?

Location of transit 
connections; transit 
ridership

SPATS maps, 
SPARTA

Secondary data 
collection

 Project: Road Diet/Re-Striping of Daniel Morgan Avenue (DMA), Spartanburg, SC
 Health Determinant: Air Quality
 Geographic Scope:  Spartanburg zip codes 29303 and 29306/Stretch of DMA included in proposed road diet  

(depending on the data)

Existing Conditions
Research Questions Impact Research Questions Indicators Data Sources Methods

How many pedestrians, bicyclists, 
and motor vehicles travel on DMA 
each day and what are existing levels 
of air pollution?

How will the new pedestrian and 
bicycle lanes affect the number of 
pedestrians, bicycles, and cars on 
DMA each day and how will this af-
fect air quality?  

Average Annual 
Daily Traffic count; 
pedestrian and 
bicycle count; 
“Pollution levels, 
days above the 
standard level”

SCDOT; PAL;
DHEC 

Pneumatic road 
tube; manual 
observation
Air quality moni-
tor measure-
ments

What are the current inpatient and 
emergency department utilization 
rates for asthma-related visits com-
pared to the state average?  

How would changes in air quality re-
sulting from the project be expected 
to impact asthma prevalence?  

Hospital utilization 
rates for asthma-
related admissions 
and visits

Hospital 
emergency 
department 
and admis-
sions data 
through ORS

Secondary Data 
Analysis by zip 
code
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APPEnDIx C:  DEMoGRAPHIC DAtA foR ZIP CoDES 29303 and 29306, SPARtAnBURG CoUnty,  
AnD SoUtH CARoLInA

Population by Poverty Level
 29303 29306 Spartanburg County South Carolina 
 Measure Population Percentage Population Percentage Population Percentage Population Percentage
 Families Below Poverty Level 761 13.30% 1,069 25.30% 6,401 9.20% 115,899 10.70%
 Individuals Below Poverty Level 4,026 18.10% 4,568 28.80% 30,394 12.30% 547,869 14.10%
 Source:  U.S. Census Bureau 2000 

Population by Income Level
 Income Level  29303  29306 Spartanburg County South Carolina 
 Median Household Income  $28,343   $22,672  $37,579  $37,082 
 Median Family Income  $36,002   $27,729  $45,349  $44,227 
 Source:  U.S. Census Bureau 2000         

Population by Educational Attainment
 29303 29306 Spartanburg County South Carolina 
 Measure Population Percentage Population Percentage Population Percentage Population Percentage
 High School Graduate or Higher 9,930 63.60% 6,457 63.60% 122,659 73.10% 1,981,731 76.30%
 Bachelor’s Degree or Higher 1,681 10.80% 1,186 11.70% 30,486 18.20% 530,055 20.40%
 Source:  U.S. Census Bureau 2000         

Population by Race and Ethnicity      
 29303 29306 Spartanburg County South Carolina 
 Measure Population Percentage Population Percentage Population Percentage Population Percentage
 White 15,846 63.80% 4,649 29.20% 190,569 75.10% 2,695,560 67.20%
 African American 7,298 29.40% 10,952 68.70% 52,775 20.80% 1,185,216 29.50%
 Hispanic or Latino 1,433 5.80% 192 1.20% 7,081 2.80% 95,076 2.40%
 Other 555 2.20% 137 0.90% 4,293 1.70% 49,732 1.20%
 Source:  U.S. Census Bureau 2000         

Population by Age
 29303 29306 Spartanburg County South Carolina 
 Measure Population Percentage Population Percentage Population Percentage Population Percentage
 Under 5  1,531 6.20% 1,176 7.40% 16,739 6.60% 264,679 6.60%
 5 to19 5,069 20.40% 3,816 23.90% 53,326 21.20% 871,099 21.70%
 20 to 64 14,937 60.10% 8,814 55.30% 151,986 59.80% 2,390,901 59.60%
 65 + 3,306 13.30% 2,126 13.40% 31,740 12.40% 485,333 12.10%
 Median Age 33.1  34.8  36.1  35.4 
 Source:  U.S. Census Bureau 2000         

Population by Gender
 29303 29306 Spartanburg County South Carolina 
 Measure Population Percentage Population Percentage Population Percentage Population Percentage
 Male 12,177 49.00% 7,118 44.70% 123,338 48.60% 1,948,929 48.60%
 Female 12,666 51.00% 8,814 55.30% 130,453 51.40% 2,063,083 51.40%
 Total 24,843 100% 15,932 100% 253,791 100% 4,012,012 100%
 Source:  U.S. Census Bureau 2000         
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P.O. Box 5289, Columbia, SC 29250
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The South Carolina Institute of Medicine and Public Health (IMPH) is an independent entity serving as a 
convener around the important health issues in our state. IMPH also serves as a resource for evidence-
based information to inform health policy decisions. The mission of IMPH is to collectively inform policy to 
improve health and healthcare.
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