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Executive Summary

Public transit opportunities, such as the
proposed Red Line Regional Rail project, arg
large investments that communities can mak
to significantly impact the lifestyle, well-
being, and health of citizens. The proposed
Red Line Regional Rail project would upgrag
an existing Norfolk Southern rail line to
connect Mooresville to Charlotte and offer
commuter rail service as well as increased
freight business. Transit oriented and freight
oriented development is proposed along the
rail line with higher density, mixed-use
development expected around the 10 propos
transit stops and freight-supporting business
located strategically along the rail line.

The Town of Davidson, a small community
located 20 miles north of Charlotte, North
Carolina, has come to realize the fact that th
way communities are designed can have an
immense impact on its residents’ physical,
mental, and social health. Over the last 20
years it has implemented health-promoting
community design principles including
complete streets, smart growth, main-street
protection, form based code, and new
urbanism.

Key Findings

. Accessibility to transportation,

housing, employment opportunities
and open space could be enhanced
through the proposed project. Socig
and health equity can either be
promoted or discouraged through
this increased accessibility.

. Negative health impacts could occu

during the rail line renovations and
construction of new development
surrounding the stations as a result
increased air and noise pollution.

. Planned improvements to railroad

crossings and additional bicycling
and pedestrian amenities surroundi
transit stations can increase safety
and physical activity levels.

. The commuting experience could b

improved for highway users and
transit users resulting in less stress
greater time savings, and additiona
resources for health-promoting
activities.

=L

=

of

[1%)

As part of the town’s goal to promote the healtlii®fesidents, in 2011 Davidson
applied for and received a grant from the Center®isease Control and Prevention:
Healthy Community Design Initiative in order to @ a program to conduct health
impact assessments (HIAs) and incorporate innoga@asign principles into its planning
processes. Davidson Design for Life (DD4L) was tgédo carry out this initiative, with
the missiorfto help Davidson be a community that is healthy tday and even
healthier tomorrow while serving as a model for otler small towns by implementing

healthy design.”

Through this HIA, théavidson 2012 Sation Area Plan, and its leadership role on the
Red Line Task Force, Davidson continues to strovarfnovative approaches to solving
complex challenges and to serve as a model fothyeedmmunity development.

Vi
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Definition of Health Impact Assessment

taken into consideration.

The purpose of an HIA is to provide information abthe potential health
implications of a decision being made outside efliralth sector to decision
makers, stakeholders, and the community affectéldermopes that health will be

According to the National Research Council HIA isgstematic process that use
an array of data sources and analytic methods amgiders input from stakeholders
to determine the potential effects of a proposdityglan, program, or project on
the health of a population and the distributionthafse effects within the population.
HIA provides recommendations on monitoring and ngamathose effects.”

For more information contact: Katherine Hebert, khebert@townofdavidson.org
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Health Profile for Mecklenburg and Iredell County

Accessibility: Health Equity

: » Increased accessibility to transportation, emplayinigousing, and open space can improve
' the health of residents in many ways (increasedliglincome, health benefits, financial :

3 security, physical activity, mental health) andmate health equity if access is equal.

- » Close t016,700 households within the study area hawehicle access. Over 110,000

:  households have only 1 vehicle. :

: » Approximately 13% of individuals within the studsea live below the poverty level. 27% Qf
single mothers live below the poverty level. [

: « Close to 214,000 people within the study area @ineretoo young or too old to drive and

3 may benefit from increased transit opportunitied e mixed use development around the

: proposed rail stations.

: « 13% of Mecklenburg adults and 21% of Iredell adhlse a disability that may limit access

Air Pollution: Respiratory and Cardiovascular Disease

» Air pollution can trigger asthma attacks, acutenstotis, heart attacks, and arrhythmias.

* In 2008, 12% of Mecklenburg adults had asthma; 8&dalts in Iredell had asthma in 201d

* In 2010, heart disease was the second leading cadsath in Mecklenburg (970 deaths)
and Iredell (301 deaths).

Motor Vehicle Accidents: Injuries and Fatalities

: * Motor vehicle injuries are the Poeading cause of death in North Carolina and ¢aeihg

: cause of death for those between 5 and 24 years old

: « On average, Mecklenburg County experiences 322speaie crashes and 63 bicycle crashes
: each year including 14 pedestrian fatalities ahitgclist fatality. Iredell County experiences
: 26 pedestrian crashes and 13 bicycle crashes eaclingluding 4 pedestrian fatalities.

: » Crashes cost Mecklenburg and Iredell Counties $8iiion annually.

: » Achieving the recommended physical activity leveds help with weight management and:
: decrease the risk of chronic disease includingtitesease, cancer, and diabetes.
.« 20% of adults in Mecklenburg and 23% in Iredellagarticipating in no physical activity :
©in the last month.
« Sedentary activities are high with 42% of teen§lectklenburg and 51% of adults in Iredell§
participating in 3 or more hours of sedentary aitéis each day. :
-« 64% of adults in Mecklenburg and 67% in Iredell averweight or obese.

: » In 2008, cancer, heart disease, and diabetes wspemsible for 2,235 deaths in

: Mecklenburg. In 2010, these diseases resultedird&aths in Iredell County.

viii
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Summary of Recommendations

1. Use the Red Line Regional Rail project as a me&psomoting accessibility and
social equity instead of increasing socioeconorajgsg

2. Be mindful of the potential negative health effeatsociated with the construction
surrounding rail stations and the renovation ofrtieline to protect sensitive
populations from air and noise pollution.

3. Carefully plan the location of the transit stati@mgl the rerouting of bus networks
to promote social equity and improve level of segvior current and future transit
riders.

4. Work with the private sector to maximize transitetiship and savings experienced
by commuters.

5. Increase safety along the rail corridor and surdingnthe stations by closing or
improving at-grade crossings and providing incrddsieycling and pedestrian
amenities.

6. Encourage increased ridership and energy effitrairts to improve regional air
quality.

7. Conduct additional research on freight orientedettgyment— in particular the
health implications of this type of development.

8. Provide technical assistance and encourage sitgfisgdans to address concerns
over safety, air pollution, and traffic congestion.

9. Continue to support a participatory process througlevery stage of the Red Line
Regional Rail project planning and developmentusireg particularly on
vulnerable populations and broadening the listakeholders to include public
health experts.
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1. Introduction
1.1 Vision of the Red Line Regional Rail

The Red Line Regional Rail project is a proposéiaiive to upgrade an existing section
of freight rail line between Charlotte and Moordigvio facilitate the use of the line for
increased freight as well as introducing commutarel to the line. The 25-mile section
of track is currently owned by Norfolk Southern IRzad as a portion of its “O” Line.

The improved line would have 10 stops for commatsress connecting the Charlotte
Gateway Station to the Mount Mourne station in 8errt Iredell County.

The Red Line Regional Rail project was initiallypoposed over 15 years ago and was
included as part of the 2030 Transit Corridor Sysian adopted by the Metropolitan
Transit Commission (MTC) in 2006. In September@1@, there was renewed interest in
the project and the Red Line Task Force was forbyeithe MTC. The Task Force
consists of a representative from the Lake Normamdportation Commission and
government policy-makers and executives from thersgurisdictions which the line
passes through (Mooresville, Davidson, Corneliumtdrsville, Charlotte, Iredell

County, and Mecklenburg Count).

As a commuter rail, the anticipated schedule faspager service is every 30 minutes
during peak morning and afternoon hours as wedlralsourly service during mid-day,
non-peak hours. There is no weekend service exgpe€here will be 16 to 28 trains
daily and the top speed of the train is expecta@ash 60mpH. Travel time between Mt.
Mourne and Charlotte (the entire length of thekyas expected to be approximately 40
minutes. Operations are expected to begin in 20#i7atimated ridership is between
4,000 and 5,000 riders daily. Estimated fare m&0i18 per passenger mile making a
trip from Mount Mourne to Charlotte cost $4 50.
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Map 1: Proposed Red Line Regional Rail Projeét
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The total project is estimated to cost $452 millfon2018 dollars) for various services
and improvements to the main track as well as suimgostructures such as station
development, vehicles, and a vehicle inspectioiiifiaé The North Carolina Department
of Transportation (NCDOT) and the Charlotte Areangit System (CATS) have both
agreed to pay 25% of these costs with the locakgouents being responsible for
funding the rest of the estimated cbst.

Table 1: Estimated costs of Red Line Regional RaRroject *

Project Component Estimated Cost
{millions, in 2018 dollars)
Main Line Track $70.5 p
Grade Crossings 5449
Vehicles $58.3
Stations $56.6
Charlotte Terminal Area & $66.0
Vehicle Inspection Facility
Systems $25.8 /
Professional Services $40.9
NS Licensing Agreement 5281
Freight Rail Rationalization $5.7
Project Reserve $11.6
Station Area Improvements 54386
Total $452.0

1.2

d by the North Caadepartment of Transportation and
ssors and consultasamine the potential to increase
g infrastructure improvers@This report includes valuable
on population, economic, lEyiment, and transportation
regional profile of the tge@harlotte region (See Map 2).

economic growt
background inform
statewide as well a

Charlotte Regional Partnership

Considered on of the nation’s major transportaéind distribution centers, the greater
Charlotte region consists of 12 counties in Noréndina (Mecklenburg, Cleveland,
Gaston, Lincoln, Anson, Stanly, Cabarrus, Rowasgetl, Union, Catawba, and
Alexander) and extends south into 4 counties irtts@arolina (York, Chester,
Lancaster, and Chesterfiefdl).



Red Line Regional Rail Project

The region is home to over 2.6 million people andtrategically located in the center of
the East Coast making it accessible to over 60gp¢iaf the nation’s population and
industrial base by a 2-hour flight or a day’s wasttmotor freight?

Map 2: Seven regional commerce partnerships in N¢in Carolina °
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Population Growth Rate

The South Atlantic region, which includes North @ara, is projected to grow by 31%
by 2030 from 59.8 million to 78.1 million peopfeCharlotte is also part of the Piedmont
Atlantic Megaregion stretching east from Atlant&R@leigh and west to Birmingham,
Alabama. These megaregions are expected to bed@nmation’s new competitive
engines in the global economy, characterized by thier-regional and international
movement of goods, people, and capital. They @@ etpected to face major problems
of “growing highway congestion, overcrowded airgahd seaports, loss of open space,
and aging infrastructure systems” which will be gmunded by growing populations and
rapidly expanding international trade.

Within North Carolina, the Piedmont region whicklirdes Charlotte and the Triangle
(Raleigh, Durham, Chapel Hill) is expected to coné to grow rapidly> In 2010, the
Charlotte region’s population was 2,687,799. By®ahe projected population is
3,008,096 representing a growth of 12% or overADpeoplé.

Economic/ Employment Opportunities

There are nine Fortune 500 company headquartéhe iregion including Lowe’s, Nucor,
Duke Energy and Sonic AutomotiveSince 1990 new and expanding businesses have
invested more than $18 billion and created morg 0,000 new job3In 2010 alone,
9,463 jobs and a total investment of over $1.6drillvere announce@.The region’s
employment base is approximately 1.1 million jobkarlotte is also considered the
second largest banking and financial center inLthitked States, second only to New
York City.”
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Charlotte is well connected to the global econonitih wne-third of the more than 1,800
foreign-owned companies in the Carolinas beingtegta the Charlotte Region. These
companies employ more than 350,000 people andretite Charlotte Douglas
International Airport for quick and convenient asg¢o the global companyith direct
flights to Frankfurt, London, Munich, Paris, Ronkio de Janeiro and Sao Paulo, the
Charlotte region is at most one connecting flighiig from any important business
destination in the world.

Major Roads, Rail Service, and Congestion

Two major Interstates cross in Charlett@7 and 1-85. I-77 provides a north-south
access primarily to the North Central states. pB%ides an east-west route through
North Carolina and a north-south route from Atlaigt&ichmond. The region is also
served by two Class 1 railroads, Norfolk Southerd @SX. Continued efforts to
improve rail services through the Charlotte regimtude: an emerging multi-modal
transportation network in urbanized areas, a canatul effort to improve operational
capacity from Charlotte to Raleigh, and a focusapturing the expected growth in
container freight (expected to triple over the ri@iyearsy.

According to the Seven Portals Study:

The Charlotte regions’ economic growth over thet ga® decades has
resulted inoverall traffic demand beyond the capacity of our highway and
rail infrastructure. Bottlenecks in the flow of goods by truck and edfect
scheduled deliveries both in the region and intiooa in distant markets.
Major highway routes including thienterstates are particularly congested
during morning and afternoon peak hours, and Charlotte is usually
evaluated by the annual Texas Transportation lristiCongestion Index as
the first or second most congested municipality in the 500,000 to one
million population range.

Investment to improve rail productivity and effioy are already underway. Efforts to
relocate an intermodal yard operating beyond paakaty by Norfolk Southern to a
larger property adjacent to the airport are cutyantprogress. With air cargo volume
expected to double over the next 15 years, Charldtiuglas International Airport will
play a central role in the region’s freight infrastture growth. The Charlotte Railroad
Improvement & Safety Program (CRISP) is also exgrbtd alleviate conflicts between
Norfolk Southern and CSX, improving rail productiand efficiency. Southeast High
Speed Rail (SEHSR) investments should add captacttye north-south corridot.
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Area Rail and Truck Cargo Activity

The majority of cargo shipments take place usiilgtrack, or a combination of the two.
Nationwide, rail cargo (represented by the brigit line in the map below) accounts for
3.7% by value and 40.2% of the ton-miles shippgaprAximately half of the rail ton-
miles are coal shipments. Truck cargo (represemyetie maroon line) accounts for
71.3% by value and 40.1% of the ton-miles shippéwlti-modal (rail and truck)
accounts for 1.6% by value and 5.9% by ton-miléssd.

Map 3: Overview of U.S. Cargo Flow3
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The demand for intermodal routes is expected twgrih increased global shipping to
the Carolina ports of Wilmington and Charlestorcduld be possible for these goods to
be moved through the Norfolk Southern system anBka, providing connections to
other major rail corridors including lines out teetMidwest. Norfolk Southern’s
Crescent Corridor currently connects New Orleariddw York City and has stations in
Charlotte and the Triad.

Map 4: Emerging Intermodal Rail Corridors®
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By 2035, Interstates 40, 85, and 95 are expectbd the most heavily used corridors.
Most of the increase in truck traffic is expecteithim the Piedmont region on select

interstates®

Map 5: Projected Central Carolina Truck Traffic, 2035
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1.3 Description of the Proposed Joint Powers Authaty

Creating a joint powers authority (JPA) is one waprovide collaborative leadership to
a project of regional significance such as the Rad. A JPA is a limited-purpose
governance structure where participating jurisditsi voluntarily agree to be a member
of the JPA and are granted only the powers necetsaarry out the defined project. In
the case of the Red Line, a JPA has been propogmatide leadership to the planning,
construction, and operation of the rail line to maxe regional value creation, value
capture, and value distribution. The JPA would ¢sired 18 members including a senior
executive (staff) and a citizen leader (not an @yg® or government official) from each
of the seven jurisdictions as well as 2 represemmfrom CATS and the State of North
Carolina. It is recommended by the consultants imgrkn the Business and Financial
Plan that the JPA agreement to be at least 30 yedtgation to cover the full financing
period and continuous after the 30 years unlesmiabers of the JPA decide to
terminate the agreemeht.

Table 2: Description of the proposed Joint Powers éthority *

JPA Function Type Personnel / Notes
Strategic Planning Internal Board
Administration / Governance, including Internal Executive Director
Legal and Intergovernmental Affairs
Financial Management, including Budgets Internal Finance Director. Must also
and Annual Reports appoint treasurer and auditor.
Operations & Maintenance Contract Member jurisdiction or third

party. Ongoing, long-term.

Planning for both Phase | and Il Contract Member jurisdiction or third

party. Some ongoing functions,
some discrete projects.

Project Development / Execution, including | Contract Third party, discrete projects
Design and Construction Management
Communications / Public Relations Contract Third party, as-needed
Legal / Bond Finance / P3 Procurement Contract Third party. Heaviest at JPA
inception {2013).
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1.4 Transit Oriented Design

Transit oriented design (TOD), also referred térassit supportive development (TSD),
is an approach to development that focuses langlareeind a transit station or transit
corridor®® TOD typically takes place within a half mile osgtion which is considered
an easy walking distance. Commonly the goal of Ti®© create compact
neighborhoods with housing, jobs, shopping, comtyservices, and recreational
opportunities within walking distance of a trarstibp in order to reduce dependency on
personal vehicles and make transit use more coenenhi

In order to accomplish this goal, multiple susthiealevelopment principles are used
including the following:

Mixture of Complementary Transit Supportive Uses- a mix of residential, office, service-
oriented retail, and civic uses that support theafdransit, increase the attractiveness of
the area, and increase trip options for transitsusticcessful TODs typically have uses
on the ground floor level that promote pedestrietivdy, special generators of
pedestrian traffic such as cultural, educatioredreational, or entertainment uses near
the transit station, and a mixture of housing tyges costs °

Increased Land Use Density- concentrated development including densities ¢dast 12-
15 units per acre for dwelling units within halfréle of the transit station and even
higher densities within a quarter mile (Charlottedllenburg Planning Commission
recommends 20 units or greater) to encourage pétesctivity and the use of tranSit.
Transit stations located in already developed anghsabandoned or underutilized sites
and buildings offer an opportunity for area revation and infill development with
greater densities which supports compact developfnen

Pedestrian and Bicycle Oriented Streetscape and Street System- the provision of a
connected system of sidewalks and bicycling faedisurrounding the station as well as
amenities such as street trees, on-street parkhbicycling parking encourage active
transportation and safe transit Us8.

Reduced Parking- minimizing the number of parking spaces availgdbkpecially in
surface parking lots) and increasing the cost dfipg will reduce vehicular traffic
around the transit station and enhance the pedestrivironment °

Connected Street Network- designed around a block system with interconnestiets
making travel distances shorter and providing rpldtroutes and modes of travel.
Intersections should be designed for safe and coatie pedestrian and bicycle crossing
including mid-block street crosswalks in congesiszghs and areas with long distances
between signalized crossings’

High Quality Building and Ste Design- buildings should have entrances on public streets

or open spaces, with minimal setbacks, and windmwasdoors at street level instead of
expansive blank walls. Parking structures shouletzctive uses on the ground floor

10
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street frontage and surface parking lots shoulob lilee rear of the building with
pedestrian paths to transit where neces&atry.

Open Space- the provision of open spaces can act as developratadysts, serve as focal
points around transit stations, and be centerstofity. Surrounding buildings should be
oriented onto the open space and items such aségrfountains and public art should
be included to make the space invitifg.

Figure 1: Transit Oriented Design
1.5 Freight Oriented De

Freight oriented develc
(COD), concen
benefit from effici
complem an available industorkforce.*® Macro-economic
trend o be shipped lodigéances and passed through
strategi ' i a viable optiondommunities with the necessary
assets su of current andgpedjeconomic activity, constrained
roadway syste eight and passengeemewt, and an abundance of
promising indu

Iso referredd cargo oriented development
istribubosinesses at a location where they

Figure 2: Freight Oriented Development
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1.6 A Health Impact Assessment of the Red Line Rempal Ralil

The National Research Council’'s Committee on Heafihact Assessment defines HIA
as:
a systematic process that uses an array of dateesowand analytic
methods and considers input from stakeholders termane the potential
effects of a proposed policy, plan, program, orfjgmoon the health of a
population and the distribution of those effectghim the population. HIA
provides recommendations on monitoring and manatiose effects:>

HIA is typically done prospectively or prior to tkhecision being made. It is used to
inform the decision and provide recommendationsit@gate negative health outcomes
and encourage health promoting aspects of theidecidealth outcomes are changes in
the health status of an individual, group or popafg which are attributable to a planned
intervention or series of interventions (as oppdseadcidental exposure to risk),
regardless of whether such an intervention wasiéted to change health statdshis

HIA uses a broad definition of health as definedh®s/World Health Organization and
considers the social determinants of health andthigquities that may be impacted by
the construction and operation of the Red Line Baaji Rail project.

The primary goal of this HIA is to inform taskforeerking on the Red Line Regional
Rail project to include decision makers in the etiée localities, representatives from the
Charlotte Area Transit System, and the North Casolbepartment of Transportation.
This HIA seeks to add the dimension of public He#dtthe discussion currently being
had surrounding the Red Line Regional Rail proyatich has primarily focused on the
expense of constructing the rail and the potetdaiad use development opportunities
around the improved rail system. Furthermore, ths will showcase the relationship
between public transportation opportunities andthesy:
* presenting relevant health information in regaadthe construction and operation
of a commuter rail system;
+ linking public transportation opportunities to largocial determinants of health
such as employment, mobility, and health equitg, an
* summarizing the current health status of residehbsedell and Mecklenburg
counties as well as Davidson, North Carolina.

Davidson: Design for Life (DD4L) received a grardrh the Centers for Disease Control
and Prevention, Healthy Community Design Initiativédugust 2011 to conduct this
HIA. The screening stage of this HIA took placenfr@ctober to November 2011.

Sections 2 through 7 of this report document tkestp process and findings of the HIA.
Relevant research data and resources are listed ippendices.
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Glossary of Terms

Health: A state of complete physical, mental, and socidl-b&ing and not merely the abseng
of disease or infirmity**

Social Determinants of Health:The circumstances, in which people are born, grpwive,
work and age, and the systems put in place towl#alliness. These circumstances are in tu
shaped by a wider set of forces: economics, spoiaties, and politics->

Health Inequities: Avoidable inequalities in health between grouppedple within countries
and between countries. These inequities arise inegualities within and between societies.
Social and economic conditions and their effectpeople’s lives determine their risk of illnes
and the actions taken to prevent them becoming illeat iliness when it occurs.

Health in All Policies: An innovative approach to address complex healdtieges and
improve population health through designing heatthiommunities, integrating public health
actions with primary care, and by pursuing heajthiglic policies across sectdrs.

Age, sex &

hereditary
factors

Figure 3: Social determinants bealth™

r
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2. Screening
Screening establishes the need for and value afumtimg an HIA. Screening considers:

» whether a proposed policy, plan, project, or progveall potentially have
substantial adverse or beneficial health effecter{ef there is a low likelihood);

» if the information from the HIA could alter a deicis or help decision-makers
choose between alternatives;

» if there could be a disproportionate burden plamedulnerable populations;

» if there is public concern or controversy surromgdihe policy or program;

» whether there is an opportunity to incorporate theaformation into the
decision-making process that would otherwise notigcand,

» if there is the ability to complete the assessmpeiot to the decision being made
with available resources.

At the conclusion of the screening step, the Hidnteshould have:

» acomplete description of the proposed policy, paog plan or project including
a timeline for decision and the political and pglcontext;

* a preliminary opinion on the importance of the meg for health and the
opportunities for the HIA to inform the decision;

» a statement of why the proposal was selected feesing;

» an outline of expected resources needed to conlde¢dlA; and,

« arecommendation on whether the HIA is warrarited.

2.1 Screening Process Followed

The screening of this HIA took place from OctoleNovember 2011. After the Town of
Davidson received the grant from the Centers feeBse Control and Prevention and
DD4L became a formal entity, the committee metisocuss what would be the topics for
the three HIAs in year 1. The topic of the Red LiReggional Rail was suggested as a
regional transit project that if implemented cobhftle a significant impact on the health
of residents and workers in the region.

2.2 Results of Screening

At the end of the screening step it was determthatian HIA on the Red Line Regional
Rail project was warranted and that committee mesweuld speak further with
members of the Red Line Task force to determine th@HIA would fit into the overall
planning process for the project and if membeirtheftask force would be interested in
the findings of the HIA.
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Stakeholder Identification and Community Engagement

Stakeholder Identification: There are many stakeholders associated with the Red
Line Regional Rail Project including: those whoreuatly live or own property around
the existing rail line, future residents of thens# oriented developments, future rail
commuters, commuters that use the surrounding taghsystem (I-77 and NC-115),
business owners in the region, freight orientedriasses that may come to the ared,
schools along the rail line, the municipal leaderd residents of the impacted region,
Charlotte Area Transit System, NC Department an§portation, Norfolk Southern
Railroad, and many more.

Community Engagement:Due to the broadness of stakeholders, DDAL relred o
existing documents, networks, public events, andtimgs to gather comments about
the Red Line Regional Rail Project. Staff examitiez2012 Davidson Sation Area
Plan which had extensive public engagement includingarette, public meetings,
and “jump teams” which focused on mobility and ogpace opportunities in the
plan. DDAL Project Coordinator, Katherine Heberil wiesent initial findings to the
Red Line Task Force and other boards and commissismecessary in the upcoming
months. A copy of the draft report will be includex the DD4L website for public
review and an electronic newsletter describingptfegect, findings of the HIA, and
ways to learn more will be distributed as the RetelCommuter Rail decision
approaches.

il
M

Figure 4: Public meeting for the Davidson Statio Area Plan
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3. Scoping
Scoping develops the work plan for conducting aA.Fcoping considers:

» which potential health impacts will be analyzedhwitthe HIA,;

» what populations will be affected, the socioecormamd health characteristics of
those population groups, and if there are anyqadily vulnerable subgroups;

» what research questions will be examined and wétat ahd methodology will be
used to answer those questions;

* who will be involved in the HIA process and whabég of community or
stakeholder engagement will be used;

* how information will be shared with stakeholders @ecision-makers; and,

* how the HIA process will be evaluated.

At the conclusion of the scoping step, the HIA testrauld have:

» alist of team members and expected roles witterHh;

» adiagram of potential health impacts to be analyzi¢hin the HIA and what
data, literature, or expert opinion is-availabl@xamine these impacts;

* acommunity profile of the geographic area and faimns expected to be
impacted by the decision;

» alist of key deadlines and activities that needdéa@ompleted; and

» plans for community engagement, communicationrafifigs, and evaluation of
the HIA process.

3.1 Scoping Process Followed

Once the decision was made to conduct an HIA ofRéeeLine Regional Rail project, a
scoping worksheet was filled out by DD4L Coordimdfatherine Hebert and approved
by the DD4L Committee with additional edits (SeegpApdix 3). The scoping worksheet
was also shared with the DD4L Regional Advisory @assion by email and discussed
at their next meeting along with a progress reporthe HIA efforts concerning the
transit project.

3.2 Potential Health Impacts

The potential health impacts that were identifigthin the scoping process and
considered within the HIA include:

» Increased social equity and accessibility to trarnsgpion, employment opportunities,
housing, and open space and the associated physmatial, and social health
impacts.

» Health concerns during the construction of the Bad and surrounding
development.
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» Potential for economic savings and increased empdoy opportunities for low-
income populations resulting in increased healthitgqg

» Expected ridership and effects on regional airytmh.

» Safety around the rail corridor- particularly impements at at-grade crossings and
bicycle and pedestrian amenities around the station

The recommendations made within this report addre=sse potential health impacts
examined and suggest additional research to preidespecific recommendations to
improve the safety, traffic congestion, and potdritr noise and or vibration due to
increased rail traffic. Due to the limited knowledaof the health impacts of freight
oriented design, the focus of this study will betloa expected transit oriented
development expected surrounding the rail statéomasthe overall health impacts of the
commuter rail. However, it is reasonable to expleat with increased freight oriented
development there will be additional rail and traiciffic and therefore additional air
pollution, traffic congestion, and safety concef@sneral recommendations to address
these concerns will also be made.

20



HEALTH IMPACT ASSESSMENTRed Line Regional Rail Project

All Potentlal Health Impacts (Causal Pathway)
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Authority is
Formed, Red
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Figure 5: Potential health impacts of the Red Lindregional Rail Project
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3.3

County)

Motor Vehicle Accidents: Injuries and Fatalities

Mecklenburg County

Red Line Regional Rail Project

Health Profile (North Carolina, Mecklenburg County, Iredell

Mecklenburg County has been consistently rankedimvthe middle of North Carolina’s

100 counties in County Crash Rankings based onltiumae of criteria including the

total crash rate, fatal crash rate, and non-fafaty crash rate. Its best ranking was in
2010 with a ranking of 64 and its worse ranking we8007 with a ranking of 45.
Charlotte’s crash rates influence this score gyeafitom 2008 to 2011, Charlotte has

ranked within the 6 worst ranked cities with popigias of 10,000 or more (See Table 3).
The other towns within Mecklenburg County have ddbetter with Cornelius and
Davidson scoring in the top 15% and Huntersvillesistently ranking between 44 and

483

On average, Mecklenburg County experiences 322spréaie crashes and 63 bicycle
crashes each year including 14 pedestrian fatakitie 1 bicyclist fatalit§. The total cost
associated with both fatal and non-fatal crashdédanklenburg County, based on the 5
year average crash rates (2004-2008) and 2010 &8thneld Crash Cost Estimates in
North Carolina, was over $815 million. This estimancludes expenses associated with
medical care, public services, victim work loss péger costs, travel delay, property
damage, and reduction in quality of I¥e.

Iredell County

Iredell County has fared better than Mecklenburgr@p with its best ranking being in
2011 with a ranking of 81 and its worse ranking6fin 20082 On average, Iredell
County experiences 26 pedestrian crashes and §8éicrashes each year including 4
pedestrian fatalitie$.The total cost associated with both fatal and fatalcrashes in
Iredell County, based on the 5 year average cetsls (2004-2008) and 2010
Standardized Crash Cost Estimates in North Carolaa over $166 million.

Table 3: 2009 Ranking of Cities with Populations 010,000 or More (Based on All Reported Crashes
from January 1, 2009 through December 31, 2011- Ouwff 85)3

City Total % Fatal Non- 2008 2009 2010 2011
Crasheg Alcohol | Crasheg Fatal Ranking| Ranking| Ranking| Ranking
Related Injury
Crashes Crashes
Charlotte 73,740| 3.30%| 175 21,664 2 4 6 6
Mooresville | 4,796 | 3.02% | 3 1094 30 31 17 33
Huntersville| 3,253 | 4.67% | 6 783 46 48 44 46
Cornelius 1,149 574%| 1 249 70 71 72 77
Davidson 381 3.15%| 1 85 82 83 81
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Physical Activity: Chronic Disease Prevention

Chronic diseases, such as heart disease, straleercdiabetes, and arthritis, are among
the most common, costly, preventable and deadlgthpeoblems in the United States.
Common causes of chronic disease include a lapkysdical activity, poor nutrition,
tobacco use, and excessive alcohol consumption.

Health Benefits of
Physical Activity

The health benefits of meeting
recommended physical activity
levels include:

* Weight management,

* Reduced risk of
cardiovascular disease,

* Reduced risk of type 2
diabetes and metabolic
syndrome,

* Reduced risk of certain
cancers,

» Stronger bones and musclg

* Improved mental health ang
mood,

* Improved ability to do daily
activities and prevent falls,

* Improved quality of life and

length of life.

Figure 6: Biking or walking to
transit can help you meet
recommended physical activity
levels!

)

North Carolina

In 2010, the leading cause of death in North
Carolina was cancer (17,476 deaths) followed
closely by heart disease (17,133 deaths).
Diabetes, another chronic disease that can be
prevented through proper diet and physical
activity, was the 7 leading cause of death
(2,107 deaths) Hospitalization expenses in
North Carolina associated with cardiovascular,
circulatory diseases, and diabetes totaled $9.6
billion in 2009%

Meckl enburg County

s Similar to the state and the nation, chronic

diseases are the leading causes of death in
Mecklenburg County. Nine out of ten of the
leading causes of death in Mecklenburg are
chronic diseases or have chronic components.
In 2010, cancer was the leading cause of death
in Mecklenburg (1,252 deaths) followed by
heart disease (970 deatfsf Similar to North
Carolina’s mortality rates, diabetes was also the
7" leading cause of death in Mecklenburg (104
deaths)™ Hospitalization expenses in
Mecklenburg County associated with cancer,
cardiovascular diseases, and diabetes totaled
$338 million in 2008

Iredell County

Chronic diseases are also the leading causes of
death in Iredell County with cancer (313 deaths
in 2010) being the leading cause followed by

heart disease (301 deaths in 208 Diabetes was also th& Teading cause of death in
Iredell County with 37 deaths in 2016 Hospitalization expenses associated with
cancer, cardiovascular diseases, and diabetesavavailable for Iredell County.
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Inactivity

Inactivity can lead to chronic disea3éere
are many health benefits to being physically
active including managing weight, reducing
the risk of many chronic diseases such as h{
disease, cancer, and diabetes, and living a
longer and happier lif€ According to the
2008 Physical Activity Guidelines for
Americans, it is recommended that adults do
two types of physical activity each week to
improve health- aerobic and muscle

strengthening activitie¥'

Figure 7: Inactivity like watching too much
television can lead to chronic disease

There are two levels of aerobic activity-

moderate-intensity aerobic activity such as bris#king and vigorous-intensity aerobic
activity such as jogging or running. Many dailyigittes that are not typically considered
exercise (gardening, yard work, cleaning the hopisging chase with the kids) are
physical activity and should be counted if donatiteast 10 minute intervals. Muscle
strengthening activities should work all the majarscle groups (legs, hips, back,
abdomen, chest, shoulders, and arms) and is exjremgortant to retain muscle mass
and prevent falls in older adulfg.

Children and teens also need to be physically @a@tieluding 60 minutes a day of age-
appropriate aerobic, muscle strengthening, and btreagthening activitieS.

Table 4: Physical Activity Recommendations for Aduis and Children'**°

Age Physical Activity Recommendation
Group
Adults 2 hours and 30 minutes of moderate-interagtpbic activity every week

and muscle strengthening activities on 2 or moyes dawveelOR

muscle strengthening activities on 2 or more daygeakOR

An equivalent mix of moderate and vigoroasodic activity and
muscle strengthening activities on 2 or noags a week.

Children Aerobic activity should make up mosa child’s 60 minutes of
physical activity a day and can include matkeand vigorous-
intensity activities. Be sure to indbduvigorous-intensity aerobic
activities such as running on at I&adays per week.

Muscle strengthening activities, such as gymnssticsit ups, should be
done at least 3 days per week as part of the Haily of activity.

Bone strengthening activities such as jumping m@p@inning should also b
done at least 3 days a week.
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North Carolina

In North Carolina, 64% of adults do not meet recanded levels of physical activity
defined as 2 hours and 30 minutes of moderatesit{eactivity or 1 hour and 15
minutes of vigorous-intensity activity each weélEurthermore, 26% of adults in North
Carolina reported participating in no physical wityiover the last month’

Inactivity is not limited to adults. As part of tie@uth Risk Behavior Surveillance
System, high school students in North Carolina vesteed how often they participated in
physical activity, and sedentary activities suchvatching television or using a
computer.

0 15% of youth did not participate in the recommen@@dninutes of physical

activity on any day.

0 74% were physically active at least 60 minutesdasron less than 7 days.

o0 35% watched television 3 or more hours per daymaverage school day.

0 28% used computers 3 or more hours per day onenage school day.

Mecklenburg County

In Mecklenburg County, 46% of adults reported pgyéting in moderate physical
activity on a regular basis and 28% indicated pgdition in vigorous activities. In 2009,
one fifth of Mecklenburg County adults reported ewércising in the past 30 days.

Mecklenburg teens are less active than the statiege. Over 43% of Mecklenburg teens
reported being physically active for a total ofr@hutes or more per day on five or more
days in the past week (compared to the state avefaf5%). Forty-two percent of teens
participated in sedentary activities such as watghiree or more hours of TV on an
average school day. Only a quarter of teens attepdgsical education classes daily
during the school yeat?

Iredell County

In 2010, 23% of Iredell County adults reported tiway had not participated in any
physical activity or exercise within the last 3¢/ In a survey administered by the
Iredell County Health Department, 51% of 938 resjgmts indicated that they engage in
sedentary activities (playing on the computer, Wiaig television, working on the
comp;zuoter, reading, talking on the phone, textigyipg video games) more than 4 hours
a day~
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Overweight and Obese

Overweight and obese both describe weight
that are greater than what is considered
healthy for a given height and have been
associated with an increase risk of certain
diseases and other health problems. For adl.
overweight and obesity ranges are determin
using a number called the “body mass inde
(BMI) which is calculated using a person’s
weight and height. An adult with a BMI
between 25 and 29.9 is considered overwei¢
and an adult with a BMI of 30 or higher is

BMI is also used to estimate overweight and obesitgs i i owever, it is
determined using an age and gender spec diec than the BMI
categories for adults. Because children’s body as aries as they age and varies
between boys and girls, overweight is de pbove the 85percentile

and lower than the $5percentile for f e age and sexalesity is

calories and ugfsighl activity. Body weight and
problems m ini ) sult oftiple factors including genes,

Coronary he
* Type 2 diabete
» Cancers (endometrial, breast, and colon)

* Hypertension (high blood pressure)

» Dyslipidemia (high total cholesterol or high levelstriglycerides)
» Stroke

» Liver and gallbladder disease

» Sleep apnea and respiratory problems

» Osteoarthritis

« Gynecological problenid
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North Carolina

North Carolina has the fhighest percentage of obese adults and tfenighest
percentage of obese and overweight children itUtieed State$? According to the
2010 Behavioral Risk Factor Surveillance Systendp @b adults are overweight or
obese. Adult obesity rates have doubled since 1890 13% to 30% in 2008.
According to America’s Health Rankings, North Carals obesity related healthcare
cost are estimated to be an average of $4.3 bitlio2013 (approximate $620 annually
per capita.

According to the North Carolina Nutrition and PlogiActivity Surveillance System
(NC-NPASS), obesity prevalence is also on theinsgildren and young adults. In
2009, 15% of children ages 2-4, 26% of childrersagyd 1, and 28% of children ages 12-
18 were classified as obese based on their Bodyg Maex (BMI). An additional 15 to

18 percent were considered overweight for theirgrgeip. It is likely that the unhealthy
habits learned in childhood will continue into atiolod and additional chronic diseases
such as diabetes and cardiovascular disease vaitldnthese children later in lifé.

Mecklenburg County

Over 64% of Mecklenburg adults are overweight aesab(slightly lower than state
average).The distribution of obesity is not equatdce/ethnicity or by gender. African-
Americans were more likely to be overweight thanité/br Hispanic adults. Adult males
were more likely than females to be overweight (&&¥pared to 53%). Approximately
17% of Mecklenburg teens surveyed are overweighdr(above the 85percentile but
below the 95 percentile) and over 12% are considered obese @iove the 9%
percentile for body mass index, by age and séx).

Iredell County

Over 67% of Iredell adults are overweight or ob@sgher than the state average).
Approximately 16% of Iredell children aged 2-4 aomsidered obese and 17% are
overweight (slightly higher than the state average)enty five percent of children ages
5to 11 are obese and an additional 18% are ovghivésimilar to the state averages of
26% and 17% respectivel§f.
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Diabetes

Diabetes is a disease where blood glucose le\

are above the normal level. Glucose or sugar

found in food and is broken down by the bodyL’

for energy. The pancreas is the organ i
responsible for producing a hormone called [, ¢
insulin that helps the body’s cells absorb \
glucose. With diabetes a person’s body either'

does not make enough insulin or can’t use its
own insulin as well as it should and sugar
builds up within the person’s blood. Diabetes
can cause serious health complications
including heart disease, blindness, kidney
failure, and lower-extremity amputations. Risk tastfor type 2 diabetes (formerly know
as late-onset diabetes and accounting for 90-958tabetes cases) include: older age,
obesity, family history of diabetes, prior histafygestational diabetes, impaired glucose
tolerance, physical inactivity, and race/ethnicitymost cases diabetes can be prevented
and treated through healthy eating and physicaligctFrequent blood glucose testing,
medication, and insulin injections are requiredrf@my cases of diabetes.

Figure 9: Diabetes is approaching
epidemic proportions in North Carolina ®

North Carolina

According to the 2011 North Carolina Health Prqfil@ith a greater prevalence of
obesity and an increasing elderly population, diedeés approaching epidemic
proportions in North Carolina.” In 2009, 9.6% oéthdult population had been diagnosed
with diabetes (an increase of 50% since 1998). erof % of respondents indicated that
they had been diagnosed with pre-diabetes andcthalgrevalence may be twice as

high given the estimate that there is an undiaghoase of diabetes for every 2.7 cases
that are diagnosed.

In 2009, diabetes was the seventh leading caudeath in North Carolina (causing
2,107 deaths) and a large contributing factor keoteading causes of death such as
heart disease, stroke, and kidney failure. Diabegesalso lead to amputations, kidney
disease, and blindness. The total hospitalizatimtscassociated with diabetes in 2009
were more than $4.4 billiof\.

Mecklenburg County

In 2010, diabetes was th® ading cause of death in Mecklenburg County (tiespin
104 deaths)! The rate of deaths as a result of diabetes hasased 11% from 2005 to
2008, due largely to Mecklenburg’s aging populatidecklenburg’s rate of diabetes is
lower than the North Carolina average (15.4 conp&re23.5). According to the 2009
Mecklenburg Behavioral Risk Factor Surveillancet&ys 6% of the population reported
being told by a doctor that they had diabetes awodher 3% is estimated to have the
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disease and not realize it. In 2009, the inpatiespitalization charges for diabetes in
Mecklenburg County were over $23 millioh.

Iredell County

Diabetes was also th& Teading cause of death in Iredell County in 20187 deaths
attributed to the diseaséThe rate of deaths as a result of diabetes hasdsed steadily
from 1994, with the age-adjusted death rate of id@.#he years 1994-1998 and the rate
of 25.5 for 2004-2008 Iredell’s rate of diabetes is slightly higher tithe North
Carolina average (25.5 compared to 25.2 for 20@BRMAccording to the 2010
Behavioral Risk Factor Surveillance System, 5.8%exfell adults have been told by a
doctor that they had diabetes and 32% of thoselare ' i
diabetes® '
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Map 6: Rates of physical inactivity, obesity, and betes in North Carolina (20085°

2008 Estimates of the Percentage of Adults in NC Who Are Physically Inactive

Percent of Adults
Who Are Inactive
[ ]159-24.0%
B 24.1-27.5%
Il 276 -303%
I 304 or Higher

2008 Estimates of the Percentage of Adults in NC Who Are Obese

Percent of Adults
Who Are Obese

[ ]222-268%
I 26.9-30.3%
I :0.4-34.0%
I :4.1% or Higher

2008 Estimates of the Percentage of Adults in NC with Diagnosed Diabetes

Percent of Adults with
Diagnosed Diabetes

[ le4-95%
[ 96-109%
B 11.0-12.4%
I 12 5% or Higher
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Air Pollution: Asthma

Asthma is a disease that affects a persor &
lung capacity causing wheezing, "
breathlessness, chest tightness, and
coughing. Asthma attacks can be triggert
by multiple factors including tobacco
smoke, dust mites and cockroach
allergens, mold, pet dander, smoke from
burning wood, grass clippings, and
outdoor air pollution. During an asthma =
attack, a person’s airways swell and less 4
air can get in and out of their lungs
making it difficult to breath. Asthma can
be treated through various medications
and by avoiding triggers to asthma attatks.

Figure 10: Air pollution can trigger asthma attack

North Carolina

The state of North Carolina has consistently rarid@&dw the national average for
asthma rates. The average prevalence rate for asthNorth Carolina from 2001 to
2010 was 7.2% compared to the national averagel®6.8n 2010, only Tennessee,
Louisiana, Mississippi, West Virginia, and Texas haver prevalence rates for asthma
than North Carolina. The distribution of asthmaas equal among socioeconomic
factors or race/ethnicityf. According to the 2009 Behavioral Risk Factor Siliaece
System, 12.9% of those surveyed had been tolddmctor that they had asthrifa.
Native Americans and African Americans had higlages of asthma (20% and 15.6%
respectively). Those with less education and Idweersehold incomes also had higher
ratessgf asthma. An average of 7.8% of the pomuriatported still having asthma in
2009:

A possible contributing factor to North Carolinaéent decrease in an already low
asthma rate is legislation passed in 2010 requiteagly all restaurants and bars to be
smoke-free¥** Thanks to North Carolina’s Smoke-Free RestauramdsBars law all
enclosed areas of restaurants and bars, as wadrssof hotels, motels, and inns where
food and drink are prepared, are required to beksrree® This legislation removes a
major trigger to asthma attacks- tobacco smoke.

Mecklenburg County

In 2008, it was estimated that 76,100 people (12%eadult population) within
Mecklenburg County had asthma. Asthma is considadedding chronic illness among
children and youth and a major cause of schoolrabssm. In the 2009 Charlotte-
Mecklenburg Youth Risk Behavior Survey, 19% of sni$ had been diagnosed with
asthma. On average these students missed 8.8 fdsgtsonl and 426 Mecklenburg
children ages 0-14 years old had been hospitabeeduse of asthm&.
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Air quality in Mecklenburg County has also improvieaim having 10 days of elevated
ozone in 2005 to zero in 2009 within the Charldtietro Area. Several initiatives have
been formed to address air quality in Mecklenbuogr@y including Mecklenburg Air
Quality Program, Clean Air Works!, and Clean Air@ima.*?

AIR QUALITY INDEX 2010-2011
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Figure 11: Air quality in Mecklenburg County 1980-2011*
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Ireddll County

According to the 2010 Behavioral Risk Factor Sulaece System, 8% of Iredell adults
have ever been told by a health professional tieat have asthma and 6% currently have
asthma*>° Hospital discharge rates for asthma in Iredell i@pinave been consistently
higher than state average although the rate hasdemeasing since 2007. For children
ages 0-14, there were 211discharges for asthmB)0e000 persons in 2009 compared to
344 in 20072°

In 2011, there were 6 days where the air quality urghealthy due to ozoA®.

Average Air Quality Index (AQI) by Years

— Mooresville, NC AQI
70 — North Carolina Mean AQI
U.S. Mean AQI

Air Quality Index

30
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Figure 12: Air quality in Mooresville 1999-2009%°

Mobility: Health Equity

Accessibility is a crucial component to promotirgphh equity and a healthy
community. Mobility- the ability to move or traveEbm one place to another- is a key
element of accessibility/. If a community is designed solely for vehicular essvoid of
sidewalks, public transit, and bicycling facilitidbken the mobility of those who cannot
afford a car or cannot drive due to age or circamst will be limited. In order to
determine what percentage of the population may fienited mobility the indicators of
vehicle ownership, poverty levels, age, and physlisability were examined for
municipalities in Mecklenburg and Iredell.

Vehicle Ownership
Whether by choice or economic hardship, not hagcess to a vehicle can limit

mobility if a community does not have alternativedas of transportation such as public
transit or bicycling.
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Table 5: Vehicle Ownership by Household®

No Vehicle One Vehicle
Number of Households (%) Number of Households (%)

Charlotte 15,586 (6%) 99,555 (35%)
Cornelius 233 (3%) 2,517 (27%)
Davidson 78 (2%) 978 (26%)
Huntersville 388 (2%) 4,425 (25%)
Mooresville 408 (4%) 2,661 (25%)
Total 16,693 110,136

Poverty Levels

Properly designed transportation systems can lodk people to opportunity. According
to a policy brief by Policy Link and the Preventimstitute, 33% of poor African
Americans, 25% of poor Latinos, and 12.1% of pobites lack automobile access. Also
cars owned by low-income people tend to be oléss feliable, and less fuel-efficient
which makes commuting to work unpredictable anderexpensivé® According to a
study done by the Brookings Institute, only a geraof jobs in low to middle- skill
industries are accessible via transit within a 9ute commute compared to one third of
jobs in high skilled industries. This demonstrateshigher concentration of high skilled
jobs within city centers and shows a potentiallgéaaccessibility problem for workers in
the growing low-income suburban communifié®overty and limited transportation
access is of particular concern for single motirersur region which are significantly
more likely to be living under the poverty leveathmarried couples with families.

Table 6: Poverty Levels, 2006-2010 American Commutlyi Survey 5-Year Estimates™

Persons Families Married Families with

below below couple female

poverty level | poverty families householder/ no

level below husband
poverty level

Charlotte 13.9% 10.4% 4.3% 26.2%
Cornelius 4.6% 2.6% 1.9% 7.6%
Davidson 8.8% 3.7% 1.9% 17.2%
Huntersville 5.7% 4.1% 1.9% 19.1%
Mooresville 9.6% 7.7% 3.9% 24.7%
Iredell 12.4% 9.3% 5.0% 30.6%
Mecklenburg 12.5% 9.2% 3.9% 25.1%
North Carolina 15.5% 11.4% 5.2% 32.4%
United States 13.8% 11.3% 5.6% 30.3%
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Although the Red Line is planned to be a commuwgine with limited hours of
operation, it could still provide transportationaiofrom Charlotte for youth (who are
legally unable to drive) and the elderly (who mayphysically unable to drive or would
prefer not to drive especially into the city).

Table 7: Age Limitations on Driving, 2010 Census Bmographic Profile Data*

Under the Age of 15
Number of Individuals (%)

Over the Age of 75
Number of Individuals (%)

Charlotte 155,898 (21%) 27,448 (3.8%)
Cornelius 4,870 (20%) 871 (4%)
Davidson 2,130 (20%) 636 (6%)
Huntersville 11,690 (25%) 1,193 (3%)
Mooresville 7,680 (24%) 1,534 (5%)
Total 182,268 31,682
Disability

There is no reliable data on disability at the ldegel. However, according to the 2010
Behavioral Risk Factor Surveillance System, 12.5%decklenburg County and 20.8%
of Iredell County adults are limited in some forfractivity such as driving by a

physical, mental, or emotional problém?*
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4. Assessment

Assessment is the actual analysis of the potemgialth impacts on the selected
population and can take many forms depending osubgect of the HIA. Assessment
considers:

» the literature and data available to suggest Kaditiood of a particular health
impact occurring, the severity of that impact, &mel magnitude of the impact;

» expert opinions from those knowledgeable in thielfielevant to the health
impact being examined and the project, policy, ptarprogram being analyzed,

» stakeholder concerns and local knowledge; and,

» the different potential impacts of multiple altetimas being considered within the
HIA.

At the conclusion of the Assessment step, the et should have:

» the baseline health status of the populations é&geo be impacted;

» adescription of the data and analytical methoéslus

» findings from the literature review, quantitativ@deling, interviews or focus
groups with experts, or stakeholder engagement;

» alist of any limitations or assumptions made dyitime assessment; and,

« asummary of the findings of the assessment.

4.1 Literature Review

Accessibility and Social Equity

The Red Line Regional Rail Project and the expetrtatsit and freight oriented
development associated with the project could lmgitive implications on residents’
accessibility to transportation, housing, employt@portunities, and open space.
Increased access to these items promote healtholyrey individuals and families to
meet their basic needs of food, water, and sha#tevell as their mental and physical
health needs of social interactions, economic #gcand physical activity.

Historically, low income and minority populationgfter from a disproportionate burden
of disease due in part to limited accessibilityegsources to meet their daily needs. For
example, minority women have higher rates of plalsitactivity than men and African
Americans and children in low-income householdsshasen found to have higher rates
of obesity than the population at lar§€. Age can also be a determining factor of health
outcomes and put the elderly and children at higk&rfor disease due to higher
exposure or underdeveloped/ weakened biologicasssuch as developing lungs or
pre-existing conditions like heart diseaké.®
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Transportation

Many people rely on public transportation to méeirtdaily needs and participate in
essential activities such as working or gainingeasdo adequate healthceré.Labor
participation rates have been shown to increaseeas that have access to public
transit”*° Due to many factors such as steady income anthicasé benefits, those who
are employed generally have better health tharett® are unemployedf

Commuters who take transit to work are also maeyito meet recommended physical
activity levels as a result of walking to and froransit.***2 In a study examining the
effects of the Charlotte light rail system on tloelyp mass index of riders, researchers
estimated that riders would walk an additionalrhizs a day in order to get to and from
transit stations. By solely participating in thidéional activity every work day it was
estimated that the average commuter would loseo@ppately 6 pounds each year.
Transit riders also had 9% higher odds of meetieghkly recommended physical activity
levels and had 81% reduced odds in becoming obesedime.*

According to a study by the American Public Tram&geon Association.in 2010, a
person in a two car household could save an avera®@ 242 annually by getting rid of
one of their vehicles and using public transit.sTéwerage is based on a cost of $2.75 per
gallon for gasoline and monthly parking costs dd410ther costs factored into vehicle
ownership include: gas, maintenance, tires, ing@aicense registration, depreciation,
and finance charges. This study assumed that arpersuld drive an average of 15,000
miles per year. Transit costs were estimated basdte average cost of purchasing 12
monthly passes to transit options across the natithough this study did not include
Charlotte as one of the top twenty cities with highest transit ridership, it did include
Atlanta (average monthly savings of $722 or $8,858ually) which would have similar
expenses with automobile travel and similar trafasis.'

The health and economic benefits of access toitrareswell documented.
Unfortunately, the uneven distribution of transptidn benefits across socioeconomic
groups due mainly to the prioritization of highwiaynding over public transit funding,

marginalizes minorities andlow income individuadso tend to be transit dependént.
16, 17

Housing

Access to housing plays a significant role in hurnealth. The provision of housing is
more than just providing shelter. It also “meanscdite privacy; adequate space;
physical accessibility; adequate security; secwitienure; structural stability and
durability; adequate lighting, heating, and vemitilia; adequate basic infrastructure, such
as water-supply, sanitation and waste-managemeiitiés; suitable environmental
quality and health-related factors; and adequadeagnessible location with regard to
work and basic facilities: all of which should beadable at an affordable cost”
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In addition to the actual dwelling unit, therehg timmediate environment,
neighborhood, and community to consider. A hedfibwysing unit is in good condition,
free from pollutants and excessive noise, temperatind humidity, safe, and not
overcrowded. A healthy neighborhood promotes adiweg, buffers residents from
unhealthful things, and offers affordable and apgede housing choices regardless of a
person’s stage in life.

Gentrification, or the process of increasing laatlies in traditionally poor areas through
redevelopment and renovation, displaces existisgleats as the affordable housing
stock decreases over tinfé There are several health impacts of gentrificatimiuding:
overcrowding or living in substandard housing, mmgvaway (typically resulting in
increased travel costs to employment opportunétressocial networks), or spending too
much on housing (resulting in less money availéydnealth-promoting items such as

nutritious food, health care, education, and reimeal opportunities)?® 2 2

Negative Health Impacts of a Poor Housing Unit

» Poor ventilation, cheap or old building materialsd inadequately functioning
appliances can cause the release of toxic substématcan contribute to
asthma, headaches, acute intoxication, lung cahgpertension, and bronchigl
obstruction?® 2*

» Allergens produced by pests such as rats, dussnaitel roaches are associated
with increased asthma attacks, particularly indsieih and the elderl§?

» High temperature can lead to heat exposure. Colgeeatures can lead to
increased risk of cardiovascular disease and #ctiprioblems?®

» Dampness and mold contribute to asthma, sore thskiat problems, and
headaches and can also attract rats, mites, rqafsther pests®

* Excess noise can contribute to depression and isipacespiratory,
cardiovascular, neurological, and muscular-sketstsiems?

» Lack of light or poor lighting can lead to negateféects on psychological
well-being, learning ability, and motivation andchazontribute to falls and
feelings of isolation, apprehension, and fé&rF°

» Crowded housing conditions increase transmissiaesyiratory infections anc
ear infections in childrerf> Crowding can also contribute to noise and lack of
space for play which leads to physical and mergakbpment issues for
children.®

* Inadequate food storage and disposal facilitied fe(\
pests infestations which contribute to respiratory s
ailments and other pest-borne diseaSes.

» Lack of safe drinking water, lack of hot water for §
washing, and poor sewer facilities contribute ® th§
spread of infectious diseasés.

Figurel3: Negative Health
Impacts of a Poor Housing
Unit
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Employment Opportunities

According to a study done by the Brookings Inséitin 2011, nearly 70% of large
metropolitan residents nationwide live in neighlmmtis with access to transit services of
some kind?® However, transit coverage in the Southern reggaiked the worst with
only 55% of residents having access to transitséhmith access tend to live in low-
income neighborhoods in cities versus subdfbshis could be due to transit agencies
placing more effort in serving those communitieovane less likely to own cars and
depend more on transit than other grot/pEhe presence of more transit systems in cities
than suburbs reflects: the age of the rail syst@nasy were built prior to
suburbanization), the hub-and-spoke model of esigh which feeds suburban riders
into the urban core versus suburb to suburb, amihtirease in efficiency of operating
transit in areas with more population density.

Due to the design of the rail system and the locadif high-skill industries in the city
core, access to employment opportunities via ttaasies greatly by employment type
and whether commuting from a suburban or urban aAeaording to the Brookings
Institute, “about one-quarter of jobs in low- andidie-skill industries are accessible via
transit within 90 minutes for the typical metropal commuter, compared to one-third of
jobs in high-skill industries.?® This points to a potentially large accessibilitplgem

for workers in the growing number of low-income stiian communities (suburbs now
contain more than two-thirds of working-age restdgtrying to access the low- and
middle-skilled jobs for which they are most quaiifi® As employment has
decentralized from the urban core to suburban eynpot centers (nearly half of all jobs
are located more than 10 miles outside of downtamal) poverty has drifted into the
suburbs (one-third of America’s poor live in thdstbs of large metropolitan areas), the
problems of employment accessibility and congesti@amincreased significantly over the
last decade?® *°

The Charlotte-Gastonia-Concord metropolitan aneeldes the Charlotte Area Transit
System and Gastonia Transit) ranked 75 out off@@Bombined access, 82 for
coverage, 60 for service frequency, and 63 forgotess. On average, 6.4% of jobs are
accessible by a 45 minute transit ride, 13.4% ecessible within 60 minutes, and 29.7%
within 90 minutes for a total of approximately 2080 jobs being accessible by trarfSit.

Table 8: Transit accessibility metrics for Charlotte-Gastcnia-Concord, NC-SC*°

All Rank | Low Income | Middle Income | High Income
(%) (%) (%) (%)
Coverage 86.7 82 100 85.8 68.4
Service Frequency| 12.9 60 12.3 13.9 12.0
(minutes)
Job Access 35.5 63 39.0 33.1 31.1
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Table 9: Share of jobs accessible on average viafsit by time threshold for Charlotte-Gastonia-
Concord, NC-SC?*

Total Jobs Access Rate | Access Rate Rank
Reachable (%) (Out of 100)

45 minutes 59,587 6.4 54

60 minutes 123,990 13.4 43

90 minutes 274,983 29.7 49

Open Space

Open space- parks, trails, greenways, natural res@seas— provide opportunities for
physical activity and social interaction and casufein stress relief. As the intensity of
development surrounding the rail stations takeeglawill be of increasing importance to
offer additional open space opportunities and enaacess to these opportunities to all
residents. Davidson focused on open space asfig2012 Sation Area Plan in order

to protect critical watershed and sub-basin habaat to meet its goal of providing its
residents with access to adequate recreationalryities®*

A considerable amount of physical activity takescplin parks (30% of physically active
individuals recreate in a park) and park activiip@ld take many forms to serve a wide
variety of populations’? Parks can help individuals reach recommendeddefel
physical activity, with those using the park eveh days per a month being 1.2 times
more likely to reach the recommended lev&§.hose who use parks more frequently
are even more likely to reach physical activitylgethose using a park 6-10 days were
2.1 times more likely and those who used the pasterthan 10 times per month were
4.3 times more likely to reach the recommended iphyactivity levels

Numerous factors determine whether or not peopleugé a park including individual
characteristics (age, gender, ethnicity), locaind access to the park (distance from
house, transportation system, proximity of landsjis@nd the characteristics of the park
itself (size, amenities, safety}; *> %

Those who live within one mile are more likely teeuthe park and have higher frequency
of park use. A park survey in Los Angeles determhitiat 81% of park users in urban
areas lived within a mile of the park and thosetiwvithin one mile of a park were four
times more likely to visit the park at least onoseek. Of those living within a quarter
mile of the park, 65% went to the park ate leasecnweek and the majority of park
users walked to the park.

The attractiveness and safety of a park is espgamportant in low-income
neighborhoods. Even in situations where the nurabgcilities is roughly equal, if
physical activity resources have a higher numbeén@¥ilities—litter, graffiti, stray dogs,
or unsafe traffic conditions— then park use andsjiaf activity will be discouraged®
This is of particular importance for adolescentd teenagers who are more likely to be
physically inactive if they do not have accessafe sind attractive parks: *°
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The size of a park and the amenities offered Wsl affect park usage. Having access to
large attractive open public spaces increaseskbighbod that a person will walk
regularly.** Different amenities will attract different parkars. In a study conducted in
Chicago, Asians, Latinos and whites valued thenadnvironment where as African
Americans favored cultural facilities. Whites paigiiated in higher rates of jogging,
biking, and walking than the other ethnicities whiended to participate in more passive
activities.** This may correspond with cultural differenceslifferent socioeconomic
status and work environments (those with desk yalosus jobs involving manual labor
will use parks to meet the different needs of esérg or relaxing)*®

Age is also a determining factor in park use witheo adul i likely to use

potential users in mind and offer different amesti f all people
regardless of age, race/ethnicity, or socioeconatai

There are many additional health benefits to padg increasing levels of
physical activity. Walking or running in naturakas versus setting, has been
shown to increase psychological restoration e 547 Views of

nature have been associated with better p er levels of stress,
higher job satisfaction and reduced absenteeisiokepuhealing rates and reduced pain,

longer lifespans, reduced depressioi an xigt
51,52

2N

Figure 14: Open space opportunities
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Health Concerns During Construction

Upgrading the current railway to tracks suitabledommuter travel will require a certain
amount of construction along the rail line as wittreasing residential and commercial
development around the rail stations. Health cargeassociated with construction
include increased noise and dust, and the stressliving or working in a construction
zone.

Noise

Equipment used during construction is significatayder
at 70 decibels). Despite the intermittent use ofstaicti
noise can have a number of negative health efecthose tryi
the construction zone. Research shows that thene @ssociati
levels of annoyance, disruptions in school chilty
mood, heart rate, hearing loss, and stress-retegalth
to high noise levels (such as a jackhammer) or-te

negative impact on shift workers, childre
sleep during regular construction houfs.

Air Quality and Dust

The U.S. Environmental Prot gssions from construction
equipment (includir ngines tekgaise particulate matter and nitrogen

alityneighborhoods where construction is
an trigger asthtecks and aggravate other breathing

Figure 15: Spraying water can reduce construction dst
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4.2 Review of Census Data/ Regional Commuting Paites

The U.S. Census Bureau is a great resource forlgtogu travel, and socioeconomic
data that can be used as indicators for publiaieahe following maps were made
using the 2010 American Community Survey 5 Yeaneges for Means of
Transportation to Work by Selected Characteridirc&ken down by census tract and with
the population being workers 16 years and oveln each map if the census tract is
white, data was either not available or the peaggmbf black commuters was so low that
they could not be further broken down by commutie.

Race/ Ethnicity

The total population of Iredell County is 82% whe
whereas Mecklenburg County is 58% white and 3
majority of African American commuters live in Nb

Map Zg Percent white population by census : ulation by census
tract

Percent Black
Population by
Census Tract

Percent White
Population by
Census Tract

Percent White Population W%E Percent Black Population W$E

[ Jo-25% [ 50-75% | S [ Jo-25% [ 50-75% |\ S
[ ] 25-50% [ 75-100% | | [ 25-50% [ 75-100% | |
Proposed Red Line o ars 75 15 M Proposed Red Line o s s s
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Commuting Vehicles

Maps 9 and 10 show the distribution of commutingigies and the number of vehicles
per 1,000 people by census tr¥cThere are two stations planned in census tratts wi
3,000 plus commuting vehicles- the Derita statind the Eastfield station. The Mount

Mourne and Cornelius stations are also in aredsghf commuting traffic with 2,500-
3,000 vehicles.

Map 9: Number of commuting vehicles by Map 10: Number of commuting vehicles per
census tract® 1,000 people by census trad?

e T

.Number of Commuting
Vehicles by B
Census Tract

{

| Number of Commuting
Vehicles Per

1,000 People by

Census Tract

375 75 15 Mi

Commuting Vehicles N Commuting Vehicles

[ ] os00 I 1.5002,000 [N 3.000 + - . [o-250 I 451-550 S
[ ]soo-1000 [ 20002500 [ |NoData L I I 251- 350 I =51 - 650 |
- B 25003000 —— Provosed ol I 251-450 B 51 - 750 i

1,000-1,500 500-3, PO S Sl
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Commuting Type
Sngle Occupancy Vehicle
The majority of commuter travel in the study aresaking place by single occupancy

vehicle. Seventy-eight percent of commuters trayedingle occupancy vehicle in
Mecklenburg County and 84% in Iredell Coufity.

Map 11: Percent of white commuters who Map 12: Percent of black commuters who
drive single occupancy vehicle$' drive single occupancy vehicle&"
e, oS
\ L,

Percent White
Commuters Who

Percent Black
Commuters Who

Drive Single Drive Single
| Occupancy | . Occupancy
- Vehicles Vehicles

W E W E
[ Jo-25% % % [ Jo-25% %
[ 25-50% \.\ 3 [ 25-50% \ S

[ 50-75% | I 50-75% |
B 75 - 100% | B 75 - 100% f

0 3.75 75 15 Mi i) 375 75 15 Mi
= Proposed Red Line I | | = Proposed Red Line | I | |
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Carpool

Nine percent of commuters carpool in Mecklenburgi@g and 10% in Iredell County.
The distribution of carpoolers is pretty equal tighout the study are®:

Map 13: Percent of white commuters who Map 14: Percent of black commuters who
carpool * carpool *

\\ ! k- ‘.,»?\ Percent of White A = A Percent of Black

- \ Commuters Who

| Commuters Who

Carpool Carpool

-
k W E
[ Jo-25% [ Jo-25% \ & ;
[ ]25-50% 3 [ ]25-50% \ S
[ 150-75% | [ ]50-75% |
[ 75- 100% [ I 75 - 100% |
- lo ars 75 15 Mi ) lo 375 15 15 Mi
= Proposed Red Line “‘ i + i === Proposed Red Line [ + i
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Four percent of Mecklenburg County uses publicditaibus, light rail, and trolley) to
commute to work and 0.5% of Iredell County. Tramsi increases near downtown
Charlotte and by African American populations inritrsville and Mooresville. A
higher percentage of African Americans commuteespuslic transit than white

commuters®?

Map 15: Percent of white commuters who
use public transit®

Map 16: Percent of black commuters who
use public transit®

Percent White
Commuters Who
Use Public
B Transit
= .
N
0-10% W %E} E
[ 10-20% s
[ 20- 30%
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15 Mi
|

Percent Black
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Use Public
B . Transit
_ ZREY bty
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N
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Red Line
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\
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|
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Median Earnings by Commuting Type

to be lower thamglsl occupancy commuters. The
a was $39,@8pared to carpoolers

ian earrohgs to a limited number of

i a few outliers with one rider

As expected, the median earnings of those carppalial using public transit te
average median earnings of those commuting byesimgtupancy vehicle in
($31,337) and public transit commuters ($38,736).afe on the public tra
public transit riders in each of the census trdotse were a large number
making over $150,000 and skewing the results. Tediam earnings range
$250,000 with a median of $24,857.

Map 17: Median earning of single occupancy Map 18: Median earning of carpool 19: Median earning of public transit
commuters® commuters™
yp N ‘ :
Median Earnings .\ Median Earnings \‘\_ ‘ (\\ Median Earnings
of Single Occupancy of Carpool =/ ¢ i of Public Transit
Commuters Commuters el X Commuters

@ ‘
| > ¢ .
i | 7
W E
0153 6Mi % : &
- ot

| $0 - $15,000 [ $75,000 - $150,000 $0 - $15,000 [ 1 $35,001 - $75,000

[ ] s0-$15000 I 575,000 - $150,000
$15,000 - $35,000 [ $150,000 + [ 1515001 -$35,000 [0 $75,001 + [ s15.000- 535,000 [ 150,000 +
[ $35,000 - $75,000 = Proposed Red Line —— Proposed Red Line I $35.000- $75000 == Proposed Red Line
T d
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4.3 Analysis of Expected Ridership and Air Pollubn Reduction

According to the cost benefit and economic analysiglucted by the Charlotte Area
Transit System (CATS) as part of an applicationTigrer funding submitted in 2009, it is
expected that 5,000 trips will be made daily tdrom Charlotte by 2030 (See Table 10
below).%? The majority of these rides will take place durthg morning and afternoon
rush hour period when service headways are eveB02Qinutes. It is expected that
these rides will be diverted mainly from commutgising single occupancy vehicles
(3,500) and have a daily reduction in vehicle miteseled (VMT) of 48,182 mile§?

Table 10: Estimated Daily Ridership, Vehicle MilesTraveled Reduction, and Trip Reduction®

2012 2030 2042
Total Daily Trips 2,600 5,000 7,129
Diverted from Auto 1,820 3,500 4,990
Diverted from Bus 780 1,500 2,139
Daily VMT Reduced 25,055 48,182 63,600
Daily Trips Reduced 2,364 4,545 6,000

Over the lifecycle of the Red Line, switching fraatomobile travel to train is expected
to avoid using over 16 million gallons of gasolar& reduce emissions by over 1.4
million tons.®

Table 11: Emissions Reductions per VMT, Monetized &lue Per Ton, Expected 2012 and Lifecycle
Savings®

Opening Year Monetized 2012 Savings | Lifecycle Savings
Grams Reduced| Value per Ton (Discounted (Discounted
per VMT (Discounted $2009) $2009)
Avoided* $2009)
NOXx 0.54 $4,112 $6,388 $88,505
SO 11.71 $16,447 $40,689 $669,778
CO, 368.1 $33.92 $13,877 $157,812
CO 0.50 $513.98 $13,082 $264,892
PM 0.01 $172,697 $756 $15,287
VOC 0.01 $1,748 $84,453 $1,709,703
Total: $159,246 $2,905,976

*Expected opening year for these calculations WH2Expected opening year for the
revised Red Line Project proposal is 2017.

Air pollution is a major trigger for asthma attacksd other respiratory diseases. For

additional information on air quality and asthmgesain Mecklenburg and Iredell
Counties review the Health profile in Section 33his report.
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4.4  Review of Cost Benefit and Economic Impact Argsis

Benefits mentioned within th@ost Benefit and Economic Impact Analysis (conducted by
the Charlotte Area Transit System (CATS) in 20@®ated to the health impacts
examined within this report include: increased shad long term employment output
and income, economic development, livability, sunsthility (explained in the previous
section on air quality improvements) and saf&tyFor additional information on how
these topics impact health see the literature weuieSection 4.1 and the description of
the social determinants of health in Section 1.6.

Short and Long Term Employment Output and Income

Short-term job growth is expected with the congtaucof the transit line and includes
direct, indirect, and induced employment opporiasitThe construction of the transit

line is expected to generate 5,530 cumulative pdry (one year of one job) and generate
close to $195 million in economic benefit. Tablelow shows employment growth

and the total estimated benefit by sector.

Table 12: Short-term direct, indirect, and inducedemployment by sectof*

Total Employment | - Total Estimated Benefit
Agricultural, Forestry, Fish & 56 $1,410,427
Hunting
Mining 50 $1,811,215
Utilities 13 $413,494
Construction 1,793 $58,748,996
Manufacturing 509 $14,547,256
Wholesale Trade 142 $6,864,494
Transportation & Warehousing 203 $5,348,043
Retail trade 403 $8,074,314
Information 76 $5,542,896
Finance & insurance 206 $11,844,390
Real estate & rental 161 $10,210,933
Professional- scientific & tech 512 $27,717,836
services
Management of companies 48 $4,644,020
Administrative & waste services 297 $8,991,835
Educational services 78 $2,885,312
Health & social services 362 $13,218,651
Arts- entertainment & recreation 83 $3,128,621
Accommodation & food service 272 $4,649,823
Other services 231 $3,553,556
Government & non NAICs 35 $1,272,409
Total 5,530 $194,878,521

54



Red Line Regional Rail Project

Long-term job creation is expected through the afp@n of the commuter rail, increased
property development around the rail stations,taededistribution of savings enjoyed
by rail commuters. It is estimated that 37,117 jnfisbe created throughout the life
cycle of the Red Line Rail Project through annysrations and maintenance of the ralil
line and new development surrounding the rail ciesti®

Table 13: Long-term job creation®

Value Direct Induced Total Jobs | Life Cycle
(millions) | &lIndirect Jobs per per Year Jobs
Jobs per Year Created
Year
Annual $10.4 162 129 291 8,730
Operations and
Maintenance
Expenditures
Average $145.3 1,009 568 1,577 28,387
Annual New
Development
Total $172.5 1,171 697 1,868 37,117

Economic Devel opment

Development around the train stations (typicallyhim a quarter to a half mile of the
station) is expected to increase the number ofieesial and commercial properties being
built and increases land value. Increased demanedalential units around the station is
expected due to easy access to the train statsaddlitional amenities found in transit
oriented development. The increase in accessilaifity foot traffic of increased
residential density will further promote commeraalelopment around the train
stations

The economic benefits of increased developmengstimated as a short-term, extra, or
premium rate of property appreciation above andbdyhe general rate of appreciation.
The Cost Benefit and Economic Analysis uses the relatively low premium of 4% in order
to ensure that the analysis is not affected byvanly optimistic expectation of
development and to avoid the possibility of accountor travel benefits twice. The
premium is applied only to the estimated incremlemt& construction values with
complete build out expected in 2057.

Table 14: Incremental economic development benefit

2009 2012 Lifecycle
(Current $2009) | (Current $2009) (Current $2009)
Total Economic $408,335 $4,100,473 $189,673,349
Development Benefit
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Livability

Livability benefits associated with the rail praj@ce measured in terms of vehicle
operating costs (VOC) savings, travel time saviagsl, increased employment
opportunities especially for low-income users. V@@@he savings experienced by drivers
switching from personal vehicles to transit andude the costs of owning, operating and
maintaining a vehicle. In order to calculate VO®Qisgs the cost of commuter fares was
subtracted from the VOC?

Table 15: Vehicle operating costs savings in 2012dlifecycle savings”

2012 Lifecycle
Fuel $610,113 $21,209,760
Ol ($9,932) ($173,914)
Tires $657,999 $13,485,765
Maintenance $1,487,202 $44,485,824
Depreciation $125,682 $3,321,894
Commuter Rail Fares ($1,458,806) ($32,389,237)
Total VOC Savings $1,412,258 $49,940,091

Travel time savings include both rail users andiced travel times for remaining
highway users. These savings are estimated by megshe difference between
projected travel time costs if the rail was notitamd travel time costs for both rail and
roadway users if the rail is built. The factorsatwed in estimating speeds and travel
times include:

» estimates and forecasted levels of average anaugltdhffic (AADT) for the

current and future years;
» ridership estimates and growth rates, based onlgiiqu growth patterns;
« and, average trip length based on forecasted ctogesd speed&

Table 16: Vehicle operating costs savings and travéme savings for the project life cyclé®

7% Discount Rate
(2009 USD Millions)

3% Discount Rate
(2009 USD Millions)

Highway Users $47,506,358 $105,310,647
Rail Users from Auto $12.104,675 $27,231,190
Rail Users from Bus $10,022,421 $28,428,518

In addition to time and VOC savings, the constarcif the rail for commuter rail will
increase job access and affordable housing oppbetsifor low-income populations.

Employment growth is expected in low and mediunitghkilustries that typically employ
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low-income populations. A total of 3,127 job yesr&xpected generating $133.4 million
in income and benefit§

Table 17: Short term employment increases in low-itcome industrie$?

Job Years Labor Income
(2009 USD Million)

Agriculture, forestry, 56 $1.2
fishing and hunting
Construction 1,793 $94.3
Retail trade 405 $12.4
Truck transportation 79 $3.7
Administrative and support 297 $9.2
and waste management and
remediation services
Nursing and residential cane 182 $5.6
facilities, home health care
services
Accommodation and food 272 $5.9
services
Personal and laundry 43 $1.0
services
Total 3,127 $133.4
Safety

Safety benefits of the rail line are associatedh\éss highway usage as a result of auto
users switching to commuter rail as well as thewte and improvements planned for 66
at-grade crossings associated with the existindimai In this analysis an average net
accident savings of $2.9 million was calculatedelasn the reduction of vehicle miles
and a weighted average of fatal, injury, and priypgamage only accidents. Using tools
from the Office of Safety Analysis, the study aéstimated that 10 fatalities could be
avoided through the closure of or scheduled imprams to at-grade crossings resulting
in $20.9 million in additional safety benefits.
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4.5 Review of the Davidson Station Area Plan

Following the inclusion of the North Corridor agpaf the 2025 Integrated Transit Land
Use Plan adopted by CATS in 1998 and the 2030 Tr@asridor System Plan accepted
by the Metropolitan Transportation Commission i®20Davidson initiated a study to
identify the potential redevelopment sites, staptatform locations, and transportation
improvements that would be need@d he first Davidson Station Area Plan was
completed in 2006 and the ideal platform locati@swetermined to be at the
intersection of the railroad and Depot Street. \khewed interest in the Red Line
Commuter Rail and the formation of the Task Fonc2010, Davidson began updating
the original station area plan to include compos@fthe 2010 Comprehensive Plan
which called for the redevelopment of the Villagen@r within a half mile of the transit
platform to include mixed-use development.

The 2012 Station Area Plan Update includes recordegmfrastructure improvements
to accommodate the proposed transit station anahiexa the need for additional green
space, the opportunity for public-private partnggshand the necessary ordinance
changes to promote the desired development. Timeupldate process consisted of: two
public information workshops; a 4-day planning cate; multiple citizen advisory

“lump team” meetings; presentations to Davidsom#filag board, Board of
Commissioners, and Livability Board; and interviemigh priority property owners.

Over 100 residents and property owners attendedishops. The “jump teams,” a group
of educated, dedicated citizens that have voluatetr study specific topics in detail and
offer recommendations, focused their discussiotramsportation and open space needs
in the station area.

- The plan provides build out statistics for housing
Plans Reviewed and commercial development based on expected
population and job growth. It also details the

0 EEEhSuEalFE el existing conditions in the areas of zoning, land

* Town Center Plan 1998

. Griffith Street Plan 2002 use, civic infrastructure, open space, and

« Station Area Plan 2006 mobility. Overall, the redevelopment is expected
« North of Griffith Plan 2009 | to create over 1,700 residential units, 89,500

o Eco-Industrial Plan 2009 square feet of civic space, 543,000 square feet of

« Comprehensive Plan 2010 | commercial or office space, and 16.5 acres of

_ _ open space. Over 2,000 parking spaces are also
Figure 16: Plans Reviewed as Partof | aynected to accommodate the new development
the Davidson StationArea Plan . Lo . . ]
Update with the majority of parking being located in
parking decks on Jackson Street, at the Metrolina

Warehouse, and around Sadler Square.
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Existing Conditions

The existing conditions for zoning and land usedisplayed in Maps 20 and 21 below.

Map 20: Zoning within the Station Area Plan study aea **
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Guiding Principles of the Station Area Plan

» Higher density housing focused in specific locasipnoximate to major gateways ang
the future commuter rail station.

* Mixed-use development in nodal locations on Mame&tat Beaty Street, Main Stree
from Depot Street to Jackson Street and Main Stnagée South Main District.

* Preserving usable open space, both active andvpagstluding walking trails along
Lake Davidson and Lake Cornelius and both activepassive park space.

» Building off of the town’s prior successes, whideludes additional community
gardens, multifamily units, and small single fanidys in focused neighborhoods.

» Waterfront access in several locations within wadkdlistance to neighborhoods and
other community amenities.

* New housing options that appeal to a broad speatfumyers including young adults
young families, and baby boomers.

Figure 17: Guiding Principles of the StatiomArea Plan

Open Space

The “jump team” focused on open space protecti@hraability as its two key items to
examine. Part of the open space focus includedifaeion of critical and protected
watersheds and the permeability requirements feeldpment in these areas. The water
quality of stormwater runoff in this area is extedynimportant because Lake Norman
serves as the Town’s water supply. Based on dritiatershed protection areas and
important sub-basin habitats, the following Opea&pAnalysis Map was created and
areas of high open space value identified.

Public parks are also an important part of operepéanning and promoting public
health. Davidson established a goal to have a pphlik within ¥4 mile of all residents.
Existing deficiencies within the plan’s study ameelude: an area north of Delburg
Street, a small deficiency near the Lake Norman Yyl&nhd with a number of properties
along Concord Road and Lorimer Road between Woddbireet and Pat Stough Drive.

Davidson also set a goal that there would be 1 @oopen space per 250 people. Itis
expected that there will be a need for an additia6a20 acres of new public park space
in order to serve the expected household growtheproposed 1,500-2,000 households
(3,000-5,000 people). Recommendations stated iplreinclude regional parks on
waterfront properties, several small neighborhoaikg enhanced landscape buffer
along public streets in station area, and an utdidnhumber of pocket parks.
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Map 22: Parks Analysis within the Station Area Planstudy area™

LaKkeuaviason Sy
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Low Open Space Value
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[ Very High Open Space Value
I Existing or Future Public Parks
144 Mile Radius - Existing or Future Park Sites

Mobility

To identify mobility s, the “jump team” reviegvexisting plans including tH2003
Circulation Plan, 2004 Connectivity and Traffic Calming Plan, 2005 Davidson Transit
Sation Small Area Plan, 2007 Potts-Soan-Beaty Sreet Corridor Land Use Plan and the
2008 Bicycle Master Plan. The team suggested modifications to the circutagilan to
reduce the number of in town neighborhood connestieplacing these connections
with an off-road bicycle and pedestrian route jgattrly around Lorimer Road and
South Street. They also identified a number ofestimprovements and intersection
modifications including:

* re-signaling the intersections along NC 115 betw®sffith and South Street
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» pedestrian improvements at intersection connestihgols or commercial centers
to neighborhoods

e putting in a crosswalks on NC 115

» using Beaty Street crosswalks as green connedietmgeen parks and natural
resource areas to neighborhoods or commercial areas

» re-aligning the Beaty Street and NC 115 intersadtiom 80 to 90 degree T-
intersection with a traffic signal

* making Beaty Street a multi-modal street with s5espe improvement from
Griffith to NC115 including bike lanes, sidewalksyd on-street parking at the
proposed mixed use center near intersection ofyBaat NC 115

» implementing neighborhood street improvements olbbldg Street including
sidewalks on both sides, street trees, improvedhage, and curb and gutter

* putting in a roundabout at Beaty/Sloan/Griffith improve flow of traffic

* making improvements to Watson Street from Griffitineet to Depot Street
including sidewalks, on-street parking, streetdrelrainage and pavement
improvements

* turning Griffith Street (main entrance into DavidsGollege and the Town) into a
parkway including landscaping, a community gardeater feature, and sculpture
garden

* putting in two connector streets to improve cirtiola by connecting Potts and
Sloan Streets and Concord Road to Eden Street

« continuing Potts Street improvements for a safeepiin connection to
Cornelius including sidewalks, street trees, orettparking, curb and gutter

» straightening the alignment of the Jetton-Catawbat$Main corridors to create
a single slow-speed connectionfrom Griffith StreeeSouth Main Street

» ~ changing Depot street from a cut through stredlfgding Main Street to a
“festival street” with businesses and activitiggmrihg the street

The plan also calls for a number of transit platf@anhancements to enhance riders’
experience and increase ridership including tikketk, a covered structure, a pick-up/
drop off lane, a permanent structure for the DamidSarmers’ Market and the rail station
beside a public plaza.
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Map 23: Connectivity and parking within the Station Area Plan study area’
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Map 24: Bicycle and pedestrian facilities within tle Station Area Plan study ared"
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Bike Stations
Bike stations may include amenities such
as highly visible bike parking, covered
shelters for transit users, bike rental
facilities, or bicycle route information
Kiosks.

Green Street-Commercial
Green streets connect open space and
multi-modal facilities where off-road
facilities are not feasible. Green streets
visually connect open space with special
vegetation and sidewalk markings.

Figure 18: Definitions and examples of open spacadilities

Sharrows
Sharrows are on-road markings indicating
to drivers to expect to see cyclists in the
main travel lane. This fadility type is best
suited for narrow rights-of-way in urban
areas such as downtown,

Green Street-Residential
Residential green streets may look similar
to historic, canopy-lined residential
streets. Mature trees denote open space
connectivity through residential areas.

Bike Lanes
Bike lanes are separate travel lanes for
cyclists along higher speed roadways.
Cyclists may also use the main travel lane
where bike |anes are present.

Urban Open Space
Pocket parks and plazas will be the
predominate open space type in the
dewntown area. Neighberhood parks
will be built where required to meet
ordinance standards.
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Shareways or CycleTracks
Shareways are shared sidepaths in areas
for cyclists who don't feel comfortable
riding in the main travel lane. Signage or
sidewalk markings help pedestrians and
cyclists safely share the facility.

Greenways
Greenways serve as connected corridors
for animal migration as well as people.
These pathways act te connect important
open spaces and destinations.

Bike Routes
Bike routes are typically placed on low-
traffic, low-speed roadways, especially
neighborhood streets. Bike routes do
not need special road markings but
should be paired with signage like the
example below.

€= Springwater Corridor

0.6 ML 4 MIN.
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Housing

At full build-out, there is expected to be an aiddhitof 1,763 residential unitsa
family units. According to Davidson inclusionaryraog policy, 12.5% of th
Plan is designed to place higher density housiogetlto the transit statio
transit station then residents will receive thel dhemefits of affordable ho

What does density look like L2ke Davidson Park
in Davidson? In Davidson
there is a wide variation of
development densities often
transitioning from block to
block. The examples from
Davidson shown on this
page illustrate contemporary
models of development

at varying intensities. The
majority of the development/

redevelopment :
) p 7 Unis per Acre 12 Units per Acre
recommendations illustrated i

in this 2012 Station Area Little Gate
Plan Update are contextually — jeas
similar to these examples
that contribute to the
character of Davidson as it
exists today

Villages at Davidson Gateway

Figure 19: Density in Davidson, NC
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4.6 Neighborhood Survey

In February 2012, a brief survey was mailed to @Mes located in Davidson, North
Carolina in order to receive local data concermiamghborhood choice, barriers to
walking and biking, and physical activity levelsE€SAppendix 4). There was a response
rate of 32% and a wide diversity of neighborhooalstared as part of the survey
including older homes in downtown Davidson, newamibt style homes in New
Neighborhood in Old Davidson, upscale custom hausirRiver Run, as well as
townhomes and affordable housing units found thinougy Davidson. The findings of this
survey were used to inform this HIA on average nsaafecommute, commute times, and

stress levels during commute.
Map 25: Neighborhoods surveyed in Davidson, North @oli‘. K
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Modes of Commute

According to the neighborhood survey, 93% of pgréints drive their personal vehicle to
work, 4% walked to work, and another 3% biked, uysellic transit, or carpooled to
work. Nationally, 76% drive to work alone, 10% caop 5% use public transportation,
and 3 % walked to wor® In Mecklenburg County, 79% drove alone, 10% calgbo

3% used public transportation, and 2% walked.rédéll County, 85% drove alone, 8%
carpooled, 0.4% used public transportation, andvked.*

Modes of Commute

4% 1.2% @ Personal Vehicle
M| Bike
0O Transit

0O Walking

B Carpool

Figure 2 s of co te in Davidson, NC
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Commute Times

The majority of survey participants spent less tB@minutes commuting: 44% spent
less than 15 minutes, 26% spent 15 to 30 minu#%, spent 30 minutes to an hour, and
3% took more than an hour. In 2009, the nationaimteavel time was 25 minutés.

This was also the mean travel time for both Medkieg and Iredell County?

Average Commute Time

@ Less 15 Minutes
| 15-30 Minutes

0 30 Minutes-1 Hour
O More 1 Hour

igure 21: Average co te time in Davidson, NC
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Commuting Stress as Related to Commute Time

Long commute times and stress while commuting ead to road rage defined as an act
of aggression on the part of one driver directedhrd another driver, passenger, or
pedestrian®®

Commute Time and Stress

100
90 -
80 -
70 -
60 -
® Unstressed
50
o Stressed
40
30
20
10 -
0
<15

15-30 30-60 60+

Commute Time in Minutes

Percentage Stressed/ Unstressed

2: Commute time an els of stress in Dalson, NC
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HIA Training Activity

During an HIA training held at Davidson CollegeApril of 2011, participants were
asked to think about the potential health impatth® Red Line Regional Rail project
using a scoping activity (See Appendix 5). Partaits identified the following as
potential health impacts:

Positive:

More people walking around (eyes on the streeiakoohesion)
Access to more resources and activities

Better sidewalks and biking facilities

Improved safety

Increased physical activity

Less congestion and improved over all air quality

Better work-life balance with shorter commute

Positive interaction with others

Car-free access to other urbanized areas

Higher density/ more housing/ more options and fopvizes
Decrease cost of travel and more money availabtie tother things
“Aging in Place” opportunity

Less stress with traffic

Increased employment opportunities (especiallyisemelated jobs)
Increased transportation options

Negative:

Increase in property values/ taxes- less disposabtene

Increase in cars/ people/traffic around station

Noise/vibration/ construction of the rail and sumding development
Stress

Air quality if diesel train- right near stop in piaular

Speeds of train and safety concerns

Freight interference with commuter rail- un reliabl

Lack of connectivity at end point

Increase in bedroom communities around Charlotte

Safety of young children around rail
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4.8 Summary of Findings

» If constructed, the Red Line Regional Rail projgmtild potentially impact a citizen’s
ability to access the resources needed to leadlthigdife and social equity may be
influenced.

o Transportation:

The Red Line could increase mobility by offeringaatditional mode of
transportation to those who cannot afford an autml®ocannot drive due to
age or disability, or who would prefer to take siwersus driving.

Increased transit opportunities can lead to addhliphysical activity as riders
walk or bike to stations.

Households could save a significant amount of mpwéych could be used
for other health promoting activities, by switchifigm a two vehicle to a one
vehicle home.

0 Housing:

Housing plays a significant role in health and urigs the housing unit,
neighborhood, and the surrounding community.

Access to additional affordable housing optionddde made available
through increased residential development arouagtbposed train stations.
If property values increase significantly along thi corridor and
surrounding the stations then gentrification cdake place, resulting in the
displacement of current residents.

0o Employment Opportunities:

Access to public transit can increase economic tiramnd access to
employment opportunities.

The design of rail systems from suburbs to downtawa location of
employment centers in suburban areas, and the gggvaverty in suburban
areas has led to a mismatch in employment oppdiesrand low income
populations.

The Charlotte-Gastonia-Concord metropolitan areariked 75 out of 100
metropolitan areas for public transit access tg.job

o Open Space:

Open spaceparks, trails, greenwaysserve important functions within a
community and have been linked to increased |lesfgidysical activity and
better mental health.

Accessibility to parks and park usage is determimechany factors including
proximity to park, amenities at the park, park appace/ safety, and the size
of the park.

Transit oriented design incorporates open spaocedienelopment around
stations in order to offset the higher density mekefr efficient transit
operation and to provide recreational opportuniieesiders and residents.
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There are additional health concerns regardingehevation of the rail line to
accommodate commuter rail and additional freighifitr as well as during
construction of the residential and commercial praps surrounding the transit
station.

o

Exposure to loud noises common with constructianpggent can cause stress,
sleep disturbance, hearing loss, and lower perfocaman children and
employees.

The emissions from construction equipment and tis¢ created by earth moving
activities, concrete pouring, or asphalt removal icerease local levels of air
pollution and trigger asthma attacks and otheriragpy challenges particularly
in children and the elderly.

Commuting patterns can be used to estimate tradsiship and locate stations to
best serve regional commuting needs and promotel smiity.

o

o

The racial distribution of commuters within thedftarea is uneven with a higher
black population towards Charlotte.

There is a large number of commuting vehicles enadnsus tracts containing the
proposed Derita station and the Eastfield station.

A larger percentage of white commuters drive simgleupancy vehicles than
black commuters.

A larger percentage of black commuters carpoolserpublic transit than white
commuters.

The median earnings of a single occupancy vehmbenauter is typically higher
than carpooler or public transit user.

Rail ridership is expected to increase to 5,0Q8sthy 2030 diverting trips from
single occupancy vehicles and bus-riders and ieguitt significant environmental
benefits.

o

Over the lifecycle of the Red Line, switching framtomobile travel to train is
expected to avoid using over 16 million gallongia$oline and reduce emissions
by over 1.4 million tons.

Savings from the reduction in emissions over tfeejicle of the Red Line is
expected to reach $2.9 million in 2009 U.S. Dollars

The construction of the Red Line and surroundingeti;mment is expected to
generate short-term and long-term employment oppiti#s.

o

Short-term direct, indirect, and induced employnapgortunities will increase in
every sector with an estimate of 5,530 cumulateyjears and over $194 million
in estimated benefits.

Long-term job creation37,117 jobs and $172 million in benfitss expected
through the operations and maintenance of the &aghnew development being
constructed around the station.
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The livability benefits associated with the raibjarct include lower vehicle operating
costs, travel time savings, and increased employomortunities for low-income
populations and apply to transit riders and highwsers.

o

o

Lifecycle vehicle operating savings for drivers ®hing to transit (including a
reduction in savings due to transit fares) arereed at $49.9 million.
Vehicle operating cost savings and travel timersgsare expected to be
improved for both transit riders and remaining kgly users as congestion is
decreased.

Increased economic growth in low-skill industri8sl27 job years and $133.4
million in benefits- is expected to improve employment levels for lomeme
populations.

Safety along the rail corridor and surroundinggtaions will be increased through
improvements to or closure of at-grade crossinggeased pedestrian opportunities
around the stations, and with the reduction irfit@iongestion as drivers switch to
riding transit.

The 2012 Davidson Sation Area Plan Update follows the principles of Transit
Oriented Design and focuses on open space presereatd improving mobility.

o

o

o

The plan recommends higher density housing, miseddevelopment, preserving
open space, building off the town’s existing resegt increasing waterfront
access, and providing new housing options.

The open space designated as part of the plan welpdthe town reach its park
accessibility goals and preserve important watetshe

The plan’s recommendations to improve mobility irte intersection
improvements and offering additional pedestrian laingicling amenities to
improve safety and increase access.

Davidson’s commuting patterns are similar to cowantgl national averages.

o

The majority of commuters in Davidson drive theargonal vehicle and have
commute times of less than 15 minutes (better thamational average of 25
minutes).

Those who commute greater than 30 minutes are Ikefg to feel stressed
while commuting than those who have shorter comsute
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Recommendations

The recommendations stage identifies alternatiwelse proposal or actions that can be
taken to minimize the negative health impacts aagimize positive health outcomes.
This stage considers:

community input in recommendation development twoenage solutions that
will work in the local context;

feedback from decision makers to ensure that th@menendations are feasible
and within the legal and policy framework governthg decision; and,

the development of a health management plan witicétors to monitor and a
breakdown of who is responsible for each measuwldtaprocedure for
monitoring each indicator.

At the conclusion of the recommendations stepHi#eteam should have:

5.1

a preferred alternative of those identified witthie scoping stage or a list of
actions to improve the proposal to promote positiveacts and minimize
negative health impacts;

a plan for who will be responsible for implementargd monitoring each
recommendation; and,

the initial comments from the decision making bodythe feasibility of the draft
recommendations.

Recommendation Tables

If the Joint Powers Authority is formed and constian of the Red Line Regional Rail
Project proceeds, the following is recommendecdhtoeiase the potential positive health
outcomes and mitigate any negative health impacts.

Table 18: Accessibility and Social Equity Recommerations

Key Findings Recommendations

Transportation — Offer vouchers or reduced fares for low-
Transit oriented development can  income riders.
lead to increase access to - Realign the existing bus routes to better
transportation options for service low-income neighborhoods and
residents, in particular low- connect riders with the rail transit system.

income individuals, the disabled| — Make sure all buses and trains are American

youth, and the elderly. with Disabilities Act accessible.

— Place senior and affordable housing options
within walking distance of the train station.
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Housing

Affordable housing, properly
maintained, and well built can
have many positive health
impacts.

Build additional affordable housing units in
close proximity to transit stations.

Offer a variety of housing types that are
affordable.

Make sure that new houses are properly bu
Ensure homes are reasonably soundproof &
buffered from the sounds of increased rail
traffic.

ilt.
and

Transit oriented development can-

cause property values to increag
around the stations, causing
displacement of existing
residents.

e

Involve existing residents in plans for statio
area planning.

Whenever possible, avoid using eminent
domain to remove existing housing stock.
When displacement is unavoidable, offer a
to 1 replacement ratio, including a variety of
affordable housing options.

Exclude residential properties from special
assessment districts.

ax

Housing close to a mixture of
land uses can increase physical
activity, eyes on the streets, and
foot traffic to businesses.

Encourage mixed use development around
stations.

Install pedestrian and bicycle amenities
around the stations to encourage additional
physical activity.

Orient housing and businesses to provide
views of streets and courtyards.

the

Employment

Access to public transit can
increase economic growth and
employment opportunities acros
all industry sectors.

Partner with private industry to provide the

necessary infrastructure needed for freight

oriented development.

Increase the number of low and middle-skill
industry job opportunities particularly along

the corridor to assist low income individuals.

Reroute the existing bus system to connect
employment cents within suburban areas al
feed commuters to the rail stations.

Work with employers to establish transit
ridership programs and offer alternatives to
single occupancy vehicle commuting.

ed
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Open Space
Open space-parks, trails,
greenways- serve important
functions within a community an
have been linked with increased
levels of physical activity and
better mental health.

[®X

— Plan to preserve open space surrounding each

transit station in order to serve the expected

increase in residential and commercial
activity.

— Protect critical natural resources including
views of nature during construction along th
corridor and around the stations.

Many factors determine park
accessibility and usage including
proximity, amenities, park
appearance and safety, and the
size of the park.

— Locate parks within walking distance of new
and existing housing around the rail station:

— Offer a variety of park sizes and park
amenities.

- Provide adequate lighting, views of the park
and policing to enhance the safety of parks

Table 19: Recommendations for Minimizing

Negative tdalth Impacts During Construction

Key Findings

Recommendations

Noise
Exposure to loud noises common
with construction equipment can
cause stress, sleep disturbance,
hearing loss, and lower
performance in children and
employees.

- Provide residents with information as far as
when construction will take place and
measures they can take to reduce noise
disruptions.

- Phase construction around the stations to
decrease the likelihood that schools will be
affected by construction noise.

- Limit construction to during the day.

- Use equipment that produces less noise wh
possible.

Air Pollution
Emissions from construction
equipment and dust created by
earth moving activities, concrete
pouring, or asphalt removal can
increase local levels of air
pollution and trigger asthma
attacks and other respiratory
challenges patrticularly in youth
and elderly populations.

- Be aware of areas with high populations of
asthmatic children and elderly residents wit
respiratory diseases.

- Encourage more environmentally friendly
construction practices including spraying
areas of water to reduce dust, no idling, anc
more fuel efficient construction equipment.

- Phase construction around the stations to
decrease the likelihood that these populatio
will be near active construction sites.
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Table 20: Commuting Patterns and Potential Vehicl®©perating Cost Savings

Key Findings Recommendations

Commuting Patterns Conduct additional studies to determine where

Patterns in commuting can be
used to estimate ridership and
locate stations to best serve
regional commuting needs and
promote social equity.

commuters live, what mode they use to
commute, their route, and their destination.

Use existing commuting information and the

location of current and future employment
centers to best locate the stations.

Reroute bus lines to serve the transit needs
current riders who do not live within close
proximity of the rail line.

of

The racial distribution of
commuters within the study areg
is uneven with a higher black
population towards Charlotte.

Promote racial and socioeconomic diversity
around transit stations by offering a variety
housing types, higher density, and a more
urban environment.

There is a large number of
commuting vehicles in the censy
tracts containing the proposed
Derita and Eastfield stations.

S

Examine further and if warranted prepare tqg
accommodate a larger number off transit us
and local congestion around station areas.

ers

A larger percent of white
commuters drive single
occupancy vehicles than black
commuters. A larger percent of
black commuters carpool or use
public transit than white
commuters.

Promote social equity by ensuring that the
level of service for current transit users (bus

D

riders) does not decline due to the introduction

of the rail transit.

Encourage increased transit ridership throu
targeted marketing.

gh

The median earnings of a single
occupancy vehicle commuter is
typically higher than a carpooler
or transit user.

Offer vouchers or reduced fares for low-
income riders.

Identify why higher income commuters are
not taking transit and address those concer
encourage increased ridership through
targeted marketing.

ns/

Livability Benefits

The estimated lifecycle vehicle

operating savings for drivers

Partner with employers to encourage
employees to take transit.

— Offer alternatives to vehicle ownership such

84



Red Line Regional Rail Project

switching to transit (including a
reduction in savings due to trang
fares) is $49.9 million.

it Provide information on the potential savings

as emergency shuttles and car share programs.

associated with transit ridership.

Vehicle operating costs savings
and travel time savings are
expected to be improved for bot
transit riders and remaining
highway users as congestion is
decreased.

)

— Factor in the effects of induced demand wh

determining future transportation investmen
and consider possible increases in ridershif
rail services as an alternative to widening
interstates.

Table 21: Ridership and Air Quality Benefits

Key Findings

Recommendations

Ridership

Rail ridership is expected to
increase to 5,000 daily trips by
2030, diverting trips from single
occupancy vehicles and bus
riders.

Focus on diverting riders from single
occupancy vehicles and chaining bus and t
trips to serve the total transit needs of
residents.

D

en

ts

~

ain

Air Quality Benefits

Over the lifecycle of the Red

Line, switching from automobile
travel to train is expected to avo
using over 16 million gallons of
gasoline and reduce emissions |
over 1.4 million tons.

Py

Encourage increased ridership through
targeted environmental marketing.
Invest in the most fuel efficient trains
available to capitalize on this reduction in g
consumption.

Savings from the reduction in
emissions over the lifecycle of th
Red Line is expected to reach

$2.9 million in 2009 U.S. Dollars|

e

Partner with the Environmental Protection
Agency to document emission reductions a
reinvest savings in additional environmenta
friendly technology within the stations.

nd
ly
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Table 22: Safety Along the Rail Corridor and Statims

Key Findings

Recommendations

Rail Corridor
Improvements to or closure of at
grade crossings are expected to
improve safety.

- Be mindful ofthe potential loss in

connectivity by closing at-grade crossings g
design improvements to protect the safety ¢
all users- drivers, transit riders, pedestrians
and bicyclists.

Stations
Increased pedestrian and bicycls
facilities around the transit
stations will increase safety.

1%

Carefully plan and design these facilities to
increase pedestrian and bicycle activity,
connect into existing networks, and protect
users from increased automabile traffic arol
stations.

Congestion Reduction
Reduction in congestion as sing
occupancy vehicle drivers switch
to transit riders should improve

e
Il

safety.

- Encourage increased ridership.

nd

="

uind

Table 23: Additional Recommendations

Key Findings

Recommendations

Freight Oriented Development
There is not a lot of research
available on freight oriented
development, logistic centers, of
freight villages in the United
States.

Examine models of freight oriented
development in Europe for how they are
constructed and operated.

Research further activity in Chicago as far a

their planned logistic centers are concerned.

Do a pilot logistic center following the
recommendations in tHgeven Portals study.

S

It is reasonable to expect that withr

increased freight oriented
development there will be
additional rail and truck traffic
and therefore additional air
pollution, traffic congestion, and
safety concerns.

Carefully plan and locate freight supportive
facilities to avoid areas with a high level of
vulnerable populations, high levels of local ¢
pollution, and/or high local traffic congestior
and accidents.

Design these facilities to blend into the
communities they are a part off and are

aesthetically pleasing to commute riders and

neighboring uses.
Implement a no idling policy for trucks and
offer truck docking stations to reduce air

b

r
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pollution emissions.

- Focus infrastructure improvements around
these villages to increase traffic safety and
accommodate multiple uses.

Site-Specific Recommendations - Encourage site-specific plans and analysis to
Particular issues of safety, traffig address concerns of safety, traffic congestion,

congestion, and the potential for, ~and noise and vibration.

noise and or vibration due to - Provide technical assistance for encouraging
increased rail traffic can only be| transit oriented design and freight oriented
addressed with site-specific development.

recommendations. - Coordinate planning efforts among the

different municipalities to have a unified
approach to station design that allows for site
flexibility while having cohesive elements.

Participatory Process - Survey existing residents for thoughts on the
Involve existing residents in every Red Line and current health status.
stage of planning with additional - Poll current transit users to determine why
outreach efforts to vulnerable they use transit, what improvements they
populations and main would like to see, and any concerns they have
stakeholders. over the introduction of rail transit.

— Continue to involve stakeholders within the
planning process and expand the list of
stakeholders to include experts in public
health.

5.2 Summary of Recommendations

» Use the Red Line Regional Rail project as a meépsoonoting accessibility and
social equity instead of increasing socioeconorajgsg

* Be mindful of the potential negative health effertsociated with the construction
surrounding rail stations and the renovation ofrdikline to protect sensitive
populations from air and noise pollution.

e Carefully plan the location of the transit stati@msl the rerouting of bus networks to
promote social equity and improve level of senfarecurrent and future transit
riders.

* Work with the private sector to maximize transiteriship and savings experienced by
commuters.

* Increase safety along the rail corridor and surdigpthe stations by closing or
improving at-grade crossings and providing incrddseycling and pedestrian
amenities.

e Encourage increased ridership and energy effi¢rairts to improve regional air
quality.
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e Conduct additional research on freight orientedettgyument—- in particular the health
implications of this type of development.

* Provide technical assistance and encourage sitgfisgdans to address concerns
over safety, air pollution, and traffic congestion.

e Continue to support a participatory process througlevery stage of the Red Line
Regional Rail project planning and developmentusiag particularly on vulnerable
populations and broadening the list of stakeholttemsclude public health experts.

Section References

1. Improving Health in the United Sates: The Role of H
(2011). Washington, DC: National Research Counci
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6. Reporting

Reporting is how the process, findings, and reconttagons of the HIA are shared with
stakeholders and decision makers. Reporting canrteay forms and should consider:

» the attention span and preferred means of commtioricaf the audience
receiving the report;

» the content of the report including a descriptibthe proposed policy, plan,
project, or program, the data sources and methgglalsed during the HIA, a
description of the process, and the findings andmemendations of the HIA;
and,

» making the report publically available.

At the conclusion of the reporting stage, the HtArh should have:

* publically available forms of reporting such asgaetations, policy briefs,
executive summaries, and full reports;

» aplan for distributing the findings of the HIA,

» documentation of the HIA process; and,

« arecord of the findings, proposed recommendatiang, results of the HIA.

6.1 Forms of Reporting Used

Due to the scheduled review of the Draft BusinessRinancial Plan of the Red Line
Regional Rail project being delayed and the negjotigorocess coming to somewhat of a
standstill with Norfolk Southern, there has notrbemich reporting associated with this
HIA. Updates on the HIA process have been provitiealigh presentations to the
Davidson Board of Commissioners and the DD4L Regliéavisory Commission.

6.2 Meeting/ Presentation Schedule

Once the draft of this report is completed, it Wil sent to members of the Red Line
Task Force, DD4L Regional Advisory Commission, #melconsultants on the project to
review for accuracy and provide feedback. The rewdk be posted on the DD4L
website including a separate executive summaryhapefully will be included on the
Red Line Regional Rail project websitelditp://redlineregionalrail.orgPresentations on
the findings of the HIA and updates on its progmesisbe given to the Davidson Board
of Commissioners and DD4L Regional Advisory CommaissAs public interest
continues to grow concerning the project, a Davidsewsletter including the findings of
the HIA may be developed.
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Section References
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7. Evaluation and Monitoring

The evaluation stage of the HIA consists of thyges of evaluation; process, impact,
and outcome evaluation. Monitoring is similar t@kesation but specifically involves the
tracking of the adoption and implementation of raotendations suggested within the
HIA as well as changes in the health indicatorstified within the HIA. Evaluation and
monitoring considers:

» process evaluation or how well the HIA was done iatitere are ways that the
process could be improved for future HIAS;

» impact evaluation or whether or not the HIA infleed or informed the decision
making process for example were the recommendadiotepted by the decision
makers; and,

» outcome evaluation or if the implementation of #lteepted recommendations
has the intended health outcomes.

At the end of the evaluation and monitoring stadlge,HIA team should have:

» an evaluation of the HIA process and guidance am toamprove the process for
the next HIA;

» anindication of what recommendations were accelpyetie decision makers and
whether or not the HIA had an impact on their deaisand,

» plans for future outcome evaluation and monitonhghanges in health
indicators®

7.1 Process Evaluation
Process evaluation will be completed once theaedscision made on the Red Line

Regional Rail project. See the Evaluation Planaatsqf the Scoping Worksheet in
Appendix 3.

7.2  Impact Evaluation
Impact evaluation will be completed once there deeaision made on the Red Line

Regional Rail project. See the Evaluation Planaatsgf the Scoping Worksheet in
Appendix 3.

7.3  Outcome Evaluation/ Monitoring Plan
Outcome evaluation will be completed once theedgcision made on the Red Line

Regional Rail project. See the Evaluation Planaasgf the Scoping Worksheet in
Appendix 3.

91



HEALTH IMPACT ASSESSMENTRed Line Regional Rail Project

Section References

1. Improving Health in the United Sates: The Role of Health Impact Assessments.
(2011). Washington, DC: National Research Council.

.@'

92



Red Line Regional Rail Project

References

Adler, N. & Newman, K. (2002). Socioeconomic dispes in health: pathways and
policies.Health Affairs. 21(2):60-76.

Alenius, K. (2001)Considerations of health aspects in environmental impact
assessments for roads. National Institute of Public Health Sweden.

Anderson, L.M., Charles, J.S., Fullilove, M.T., fBtgshaw, S.C., Fielding, J.E.,
Normand, J., & Task Force on Community Preventige/ies. (2003). Providing
affordable family housing and reducing residergegregation by incomémerican
Journal of Preventive Medicine. 24(3S0):47-67.

Babey, S.H., Brown, E.R., & Hastert, T.A. (2005kcass to safe parks helps increase
physical activity among teenagekealth Policy Research Brief. Los Angeles,
California, UCLA Center for Health Policy Research.

Barnet, A.G., Williams, G.M., Schwartz, J., Best...T Neller, A.H., Petroeschevsky,
A.L., & Simpson, R.W. (2006). The effect of air jution on hospitalizations for
cardiovascular disease in elderly people in Austnaind New Zeland cities.
Environmental Health Perspectives. 114(7).

Bodin, M. & Hartig, T. (2003). Does the outdoor @amment matter for psychological
restoration gained through running8/chology of Sports and Exercise. 4(2):141-153.

Briggs, M. & Henderson, K.(2011Red Line Regional Rail Project Summit Presentation.
Retrieved fromhttps://docs.google.com/file/d/OB ZTvtGgBUGeSnJ4NTdJSAEN5YV
EZFOTJkNIR5Zw/edit

Briggs, M. & Henderson, K.(2012Red Line Regional Rail Q& A. Retrieved from
http://redlineregionalrail.org/ga/

Brownson, R.C., Baker, E.A., Housemann, R.A., Bemi..K., & Bacak, S.J. (2001).
Environmental and policy determinants of physicdivéty in the United States.
American Journal of Public Health. 91(12): 1995-2003.

Centers for Disease Control and Prevention. (2@&5cs About Childhood Obesity.
Retrieved fromhttp://www.cdc.gov/obesity/childhood/basics.html

Centers for Disease Control and Prevention. (20Q&)onic Diseases and Health
Promotion. Retrieved fromhttp://www.cdc.gov/chronicdisease/overview/indemht

Centers for Disease Control and Prevention: Diabetda &Trends. (2012County
Level Estimates of Diagnosed Diabetes- U.S. Maps. Retrieved from
http://apps.nccd.cdc.gov/DDT_STRS2/NationalDialfetegalenceEstimates.aspx

93



Red Line Regional Rail Project

Centers for Disease Control and Prevention. (2@é&)ning Overweight and Obesity.
Retrieved fromhttp://www.cdc.gov/obesity/adult/defining.html

Centers for Disease Control and Prevention. (2@ikHpetes: Successes and
Opportunities for Population-Based Prevention and Control at a Glance. Retrieved from
http://www.cdc.gov/chronicdisease/resources/pubboa/AAG/ddt.htm

Centers for Disease Control and Prevention. (2(H@) Much Physical Activity Do
Adults Need? Retrieved fromhttp://www.cdc.gov/physicalactivity/everyone/quiihels/
adults.html

Centers for Disease Control and Prevention. (2(H@)N Much Physical Activity Do
Children Need? Retrieved fromhttp://www.cdc.gov/physicalactivity/everyone
/quidelines/children.html

Centers for Disease Control and Prevention. (200&xweight and Obesity: Causes
and Consequences. Retrieved fromhttp://www.cdc.gov/obesity/adult/causes/index.html

Centers for Disease Control and Prevention. (2@)sical Activity and Health.
Retrieved fromhttp://www.cdc.gov/physicalactivity/everyone/heditldex.html

Centers for Disease Control and Prevention. (2080ART: Selected
Metropolitan/Micropolitan Area Risk Trends: 2010 Mecklenburg County, NC Disability.
Retrieved fromhttp://apps.nccd.cdc.gov/BRFSS-SMART/MMSACtyRisk@ha
asp?MMSA=104&yr2=2010&0key=4000&CtyCode=10370&cat+HDL

Centers for Disease Control and Prevention: Asti{2@il2).Basic Information.
Retrieved fromhttp://www.cdc.gov/asthma/fags.htm

Centers for Disease Control and Prevention: DivisibAdolescent and School Health.
(2012).The Obesity Epidemic and North Carolina Students Retrieved from
http://www.cdc.gov/healthyyouth/yrbs/pdf/obesity/obesity combo.pdf

Chappelle, K. (2001). Time to work: job searchtsigées and commute time for women
on welfare in San Franciscaournal of Urban Affairs. 23(2):155-173.

Charlotte Area Transit System. (2008rth Corridor Commuter Rail Cost Benefit and
Economic Impact Analysis.

Charlotte-Mecklenburg Planning Commission. (200nsit Sation Area Principles:
General Development Policies. Retrieved fromhttp://charmeck.org/city/charlotte/cats/
planning/Documents/TSPbrochure2.pdf

CLR Search.com (2012%earch Community Demographics. Retrieved from
http://www.clrsearch.com

94



Red Line Regional Rail Project

Cohen, D., Sehgal, A., Williamson, S., Sturm, RcKkdnsie, T.L., Lara, R., & Lurie, N.
(2006). Park use and physical activity in a sangpleublic parks in the City of Los
Angeles. Santa Monica, CA: RAND Corporation.

Connect NCDOT. (2012P008 County Crash Profile. Retrieved fromhttps://connect.
ncdot.gov/resources/safety/Documents/Crash%20Ddtafti2020Information/2008Cou
nty%20Crash%20Profile.pdf

Connect NCDOT. (20122008 Through 20011County Ranking. Retrieved from
https://connect.ncdot.gov/resources/safety/Docusi€nish%20Data%20and%20Inform
ation/2011%20County%20Rankings.pdf

Connect NCDOT. (2012p011 Ranking of Cities with Popul ations of 10,000 or More.
Retrieved fromhttps://connect.ncdot.gov/resources/safety/Docusi€rish%20Data
%20and%20Information/2011%20City%20Rankings%20Pamn%20Greater%20than
%2010,000.pdf

Crespo, C. (2000). Encouraging physical activitynimorities: eliminating disparities by
2010.The Physician and Sports Medicine. 3.

Dahlgren, G. and Whitehead, M. (199Rlicies and Srategies to Promote Social

Equity in Health. Stockholm: Institute for Future StudieRetrieved from
http://www.heilsuefling.is/heilsuefling/upload/imesfiwhp _in_general/determinants_of
health/determinants_of health.jpg

Day, K. (2005). Strangers in the night: women’'s f&fasexual assault on urban college
campuseslournal of Architectural and Planning Research. 16(4):289-312.

Dwyer, J.F.& Gobster, P.H. (1997). The implicati@isncreased racial and ethnic
diversity for recreational resource managemenhrpfay, and researcRroceedings of
the 1996 Northeastern Recreation Research Symposium. General Technical Report NE-
232.

Ellen, I.G., Mijanovich, T., & Dillman, K.N. (2001Neighborhood effects on health:
exploring the links and assessing the evidedmarnal of Urban Affairs. 23(34):391-408.

Fenton, M. (2005). Battling America’s epidemic diygical inactivity: building more
walkable, livable communitiesJournal of Nutrition Education & Behavior. 37:S115-
S118.

Garrett, M. & Taylor, B. (1997). Reconsidering sd@quity in public transiBerkeley
Planning Journal. 13:6-27.

Gauderman, W.J., Avol, E., Gillland, F., Vora, Fihomas, D., Berhane, K., McConnell,
R., Kuenzli, N., Lurmann, F., Rappaport, E., MdigdH., Bates, D., & Peters, J. (2004).

95



Red Line Regional Rail Project

The effect of air pollution on lung developmentrfrd0 to 18 years of agilew England
Journal of Medicine. 351(11): 1057-1067.

Gauderman, W.J., McConnell, R., Gillland, F., LondS., Thomas, D., Avol, E., Vora,
H., Berhane, K. Rappaport, E.B., Lurmann, F., Masg®l.G. & Peters, J. (2000).
Association between air pollution and lung functgrowth in Southern California
children.American Journal of Respiratory and Critical Care Medicine. 162(4): 1383-
1390.

Giles-Corti, B., Broomhall, M.H., Knuiman, M., Coik, C., Douglas, K., Ng, K., Lange,
A., & Donovan, R.J. (2005). Increasing walkingwhionportant is distance to,
attractiveness, and size of public open spdeeétican Journal of Preventive Medicine.
28(2 Suppl 2): 169-176.

Glaeser, E.L., Kahn, M.E., & Rappaport, J. (200Wy do the poor livein cities?
Cambridge, MA: Harvard Institute of Economic ResBaHarvard University.

Gobster, P.H. (2002). Managing urban parks forcalg and ethnically diverse
clientele.Leisure Sciences. 24:143-159.

Godbey, G.C., Caldwell, L.L., Floyd, M., & Payne|L(2005) Contributions of leisure
studies and recreation and park management restesifol active living agenda.
American Journal of Preventive Medicine. 28(2Suppl2):150-158.

Gorden-Larsen, P., Nelson, M., Page, P., & Pogkikl. (2006). Inequality in the built
environment underlies key health disparities ingitsl activity.Pediatrics. 117:417-
424,

Haas, P., Makarewicz, C., Benedict, A., Sancha/. T& Dawkins, C.J. (2006).
Housing and transportation cost trade-offs and éngdf working households in 28
metros. Center for Neighborhood Technology.

Hartig,T., Mang, M., & Evans, G.W. (1991). Restorateffect of natural environment
experienceEnvironment & Behavior. 23:3-26.

Health Promotion Glossary. (1998). Geneva: World Health Organization. Re&from
http://www.who.int/healthpromotion/about/HPR%20G&as/%201998.pdf

Hess, D.B. (2005). Access to employment for adal{soverty in the Buffalo-Niagara
region.Urban Studies. 42(7):1177-1200.

Hoehner, C.M., Brennan Ramirez, L.K., Elliott, M.Blandy, S.L., & Brownson, R.C.

(2005). Perceived and objective environmental megsand physical activity among
urban adultsAmerican Journal of Preventive Medicine. 28(2Suppl2): 105-116.

96



Red Line Regional Rail Project

Hutchinson, R. (1987). Ethnicity and urban recativhites, blacks, and Hispanics in
Chicago’s public parkslournal of Leisure Research. 19:205-222.

Improving Health in the United States: The Role of Health Impact Assessments. (2011).
Washington, DC: National Research Council.

Institute of Medicine. (2004). Insuring America’'sdith: principles and
recommendations. National Academies. Washington, DC

Iredell County Health Department. (201lredell County Community Health
Assessment. Retrieved fromhttp://www.co.iredell.nc.us/Departments/Health/fgfm
Community Health Assessment 2011.pdf

Joint Center for Political and Economic Studies Bolicy Link. (2004)Building
stronger communities for better health.

Jordan, A. (2006). Health impacts of the built eawment. Institute of Public Health in
Ireland.

Kaplan, R. & Kaplan, S. (1989). The experienceatfire: a psychological perspective.
Cambridge: Cambridge University Press.

Kneebone, E. (2010The great recession and poverty in metropolitan America.
Washington, DC: Brookings.

Kneebone, E. & Garr, E. (2010)he suburbanization of poverty: trends in metropolitan
America, 2000 to 2008. Washington, DC: Brookings.

Krieger, J. & Higgins, D.L. (2002). Housing and hieatime again for public health
action.American Journal of Public Health. 92(5):758-768.

Kuo, F.E. & Taylor, A.F. (2004). A potential naslitreatment for Attention-Deficit/
Hyperactivity Disorder: evidence from a nationaldst. American Journal of Public
Health. 94:1580-1586.

Lang, R.E. (2003)Edgeless cities: exploring the elusive metropolis. Washington, DC:
Brookings Institution Press and Brookings Metroi&er

Lavin, T., Higgins, C., Metcalfe, O. & Jordan, £006). Health impacts of the built
environment: a review. Institute of Public Healthiieland.

The Lawrence Group. (2012Zown of Davidson 2012 Sation Area Plan Update.
Retrieved fromhttp://www.ci.davidson.nc.us/DocumentView.aspx?DADS7

Lee, R.E., Booth, K.M., Reese-Smith, J.Y., Regang3Howard, H.H. (2005). The
physical activity resource assessment (PARA) imsémt: evaluating features, amenities,
and incivilities of physical activity resourcesurban neighborhood3he Journal of
Behavioral Nutrition and Physical Activity. 2(13).

97



Red Line Regional Rail Project

Levi, J., Vinter, S., Richardson, L., Laurent, & Segal, L. (2009)F asin Fat: How
Obesity Policies are Failing in America. Retrieved from http://healthyamericans.
org/reports/obesity2009/0Obesity2009Report.pdf

Lipman, B. (2006)A heavy load: the combined housing and transportation burdens of
working families. Center for Housing Policy. Washington, DC. Retret#®m
http://www.nhc.org/media/documents/pub_heavy lo&d086.pdf

List, G.F., Goode, L.R., & Hauser, D. (201%ven Portals Study: An Investigation of
How Economic Development Can be Encouraged in North Carolina through
Infrastructure Investment. Retrieved fromhttp://www.ncdot.gov/doh/preconstruct
[tpb/research/download/2010-34-0masterfinalrepdft.p

MacDonald, J.M., Stokes, R.J., Cohen, D.A., KofAer,& Ridgeway, G.K. (2010). The
effect of light rail transit on body mass index gitysical activity American Journal of
Preventive Medicine. 39(2):105-112.

MacMillan Dictionary. (2012)Mobility Definition. Retrieved from http://www.macmill
andictionary.com/dictionary/british/mobility

Mecklenburg County Health Department EpidemiologygPam. (2010)2010

Meckl enburg County Community Health Assessment. Retrieved fronmhttp://charmeck.
org/mecklenburg/county/HealthDepartment/HealthStias/Documents/2010%20Comm
unity%20Health%20Assessment.pdf

Mecklenburg County LUESA-AIir Quality. (03-11- 201Meckienburg County Air
Quality Monitoring Update.

Morris, P., Briggs, M., & Henderson, K. (201 Ey.eight Oriented Development
Technical Memorandum. Greenleaf Strategies, LLC. Retrieved from httpst&d
google.com/file/d/0B_ZTvtGqBUGeMmFOOEIfcHFRLUdIYz¥EIQMWhNdw/edit

North Carolina State Center for Health Statist{2610).2009 BRFSS Survey Resullts:
North Carolina Asthma Do You Still Have Asthma? Retrieved from http://www.schs.
state.nc.us/schs/brfss/2009/nc/all/asthnow.html

North Carolina State Center for Health Statist{2610).2009 BRFSS Survey Resullts:
North Carolina Asthma Have You Ever Been Told by a Doctor, Nurse, or Other Health
Professional that You had Asthma? Retrieved fromhttp://www.schs.state.nc.us/schs
/brfss/2009/nc/all/asthma2.html

North Carolina State Center for Health Statist{2610).2009 BRFSS Survey Resullts:
North Carolina Physical Activity Recommendation Status. Retrieved from
http://www.schs.state.nc.us/SCHS/brfss/2009/ncREPAREC.html

98



Red Line Regional Rail Project

North Carolina State Center for Health Statist{2611).2010 BRFSS Survey Resullts:
Iredell County Asthma Do You Sill Have Asthma? Retrieved from
http://www.schs.state.nc.us/schs/brfss/2010/iréalfasv.html

North Carolina State Center for Health Statist{2611).2010 BRFSS Survey Resullts:
Iredell County Asthma Have You Ever Been Told by a Doctor, Nurse, or Other Health
Professional that You had Asthma? Retrieved fromhttp://www.schs.state.nc.us/
schs/brfss/2010/ired/asthma2.html

North Carolina State Center for Health Statist{2611).2010 BRFSS Survey Resullts:
Iredell County Diabetes Are You Now Taking Insulin? Retrieved from http://www.schs.
state.nc.us/schs/brfss/2010/ired/insulin.html

North Carolina State Center for Health Statist{2611).2010 BRFSS Survey Resullts:
Iredell County Diabetes Have You Ever Been Told by a Doctor that You Have Diabetes?
Retrieved fromhttp://www.schs.state.nc.us/schs/brfss/2010/iredetie 2. html

North Carolina State Center for Health Statist{2611).2010 BRFSS Survey Resullts:
Iredell County, NC Disability. Retrieved fromhttp://www.schs.state.nc.us/schs
[brfss/2010/ired/glactim2.html

North Carolina State Center for Health Statist{2611).2010 BRFSS Survey Resullts:
Iredell County Exercise. Retrieved fromhttp://www.schs.state.nc.us/schs/brfss/
2010/ired/exerany2.htmi

North Carolina State Center for Health Statist{2611).2010 BRFSS Survey Results:
North Carolina Exercise. Retrieved fronhttp://www.schs.state.nc.us/SCHS/brfss/
2010/nc/all/exerany2.html

North Carolina State Center for Health Statist{2611).Health Profile of North
Carolinians: 2011 Update. Retrieved fronmhttp://www.schs.state.nc.us/schs/pdf/
HealthProfile2011 WEB.pdf

North Carolina State Center for Health Statist{2610).Leading Causes of Death in
North Carolina. Retrieved fronhttp://www.schs.state.nc.us/SCHS/data/lcd/lcd.cfm

North Carolina State Center for Health Statist{2€10).Mortality Statistics Summary
for 2010 North Carolina Residents. Cancer. Retrieved fromhttp://www.schs.state.
nc.us/schs/deaths/lcd/2010/cancer.html

North Carolina State Center for Health Statist{2€10).Mortality Statistics Summary

for 2010 North Carolina Residents: Diabetes. Retrieved from http://www.schs.state.nc.us
/schs/deaths/Icd/2010/diabetes.html

99



Red Line Regional Rail Project

North Carolina State Center for Health Statist{2810).Mortality Statistics Summary
for 2010 North Carolina Residents: Heart Disease. Retrieved fromhttp://www.schs.
state.nc.us/schs/deaths/lcd/2010/heartdisease.html

North Carolina State Center for Health Statist{2€12).Trendsin Key Health
Objectives for North Carolina and the Nation. Retrieved from http://www.schs.
state.nc.us/schs/pdf/2010_Trends_Report_20120814.pd

Passchier-Vermeer, W. & Passchier, W.F. (2000)s&lexposure and public health.
Environmental Health Perspective. 108:123-131.

Payne, L.L., Mowen, A.J., & Orsega-Smith, E. (2008) examination of park
preferences and behaviors among urban residertsolén of residential location, race,
and agelesure Sciences. 24(2):181-198.

Policy Link & Prevention Institute-ealth Equity & Transportation. Retrieved from
http://www.altfutures.org/draproject/pdfs/Equity_ifransportation_Policy Summary.pd
f

Porter, N.D., Flindell, 1.H., & Berry, B.F. (1998jlealth effects based noise assessment
methods: a review and feasibility stutNPL Report CMAM 16. National Physical
Laboratory.

Red Line Task Force. (201Hed Line Regional Rail, North Corridor: Mooresville to
Charlotte Project Overview. Retrieved fronhttps://docs.google.com/file/d/0OB_ZTvt
GagBUGecmEzMTIHRS1RbIACVOxHYmotcllhZw/edit

Regional Plan Association. (2008)merica 2050: A Prospectus. New York. Retrieved
from http://www.america2050.org/pdf/America2050prospsgidf

Sanchez, T.W. (1999). The connection between ptralitsit and employment: the cases
of Portland and Atlantalournal of the American Planning Association. 65(3):284-296.

Sanchez, T.W., Stolz, R.; & Ma, J.S. (2003). Moviog@quity: addressing inequitable
effects of transportation policies on minoritiean@bridge, Massachusetts, Center for
Community Change and the Civil Rights Project atvded University.

Stahelin, A. & Chandler, D. (2012Fargo-Oriented Development Gives TOD New
Meaning in Older Communities. Smart Growth Network. Retrieved from
http://www.cnt.org/repository/TOD-COD.GettingSma#t0107.pdf

State of Massachusetts. (20TBansit Oriented Development (TOD). Smart Growth/
Smart Energy Toolkit. Retrieved fronttp://www.mass.gov/envir/smar_growth
toolkit/pages/mod-tod.html

100



Red Line Regional Rail Project

State of North Carolina Department of Transportat{@011).2010 Sandardized Crash
Cost Estimates for North Carolina. Retrieved fromhttp://www.ncdot.gov/doh/pre
construct/traffic/safety/reports/data/2010crashspsif

Sullivan, W.C., & Chang, C.Y. (2011). Mental headiid the built environmentlaking
healthy places. designing and building for health, well-being, and sustainability. (pp.
106-116).Washington: Island Press.

Swenson, D. (2012¥harlotte USA Regional Profile. Charlotte Regional Partnership.
Retrieved fromhttp://charlotteusa.com/images/uploads/Charlotte US#gional
Business Location Profile.pdf

Takano, T., Nakamura, K. (2002). Urban residemralironments and senior citizens’
longevity in megacity areas: the importance of \ablk green spacedournal of
Epidemiology and Community Health. 56:913-918.

Tennessen, C.M. & Cimprich, B. (1995). Views toumat effects on attentiodournal of
Environmental Psychology. 15:77-85.

Tinsley, H.E., Tinsley, D., & Croskeys, C.E. (200Rark usage, social milieu, and
psychosocial benefits of park use reported by aldiean park users from four ethnic
groups.Leisure Sciences. 24:199-218.

Tomer, A., Kneebone, E. Puentes, R. & Berube, B1{3.Missed Opportunity: Transit
and Jobs in Metropolitan America. Retrieved fromhttp://www.brookings.edu/
research/reports/2011/05/12-jobs-and-transit

Ulrich, R.S.(1984). View through a window may uehce recovery from surgery.
Science. 224:420-421.

USA.com. (2012)Mooresville, NC Air Quality. Retrieved fromhttp://www.usa.com/
mooresville-nc-air-quality.htm

U. S. Census Bureau. (2012D11 American Community Survey 1-Year Demographic
and Housing Estimates. Retrieved fronhttp://factfinder2.census.gov/faces/tableservices
[isf/pages/productview.xhtml?pid=ACS 11 1YR DPO5&gFype=table

U.S. Census Bureau. (2012CS demographic and housing estimates: 2006-2010
American Community Survey 5-year estimates. Retrieved fromhttp://factfinder2.census.
gov/faces/tableservices/jsf/pages/productview.xPpiol=ACS_10 5YR_DPO05&prodTy

pe=table

U.S. Census Bureau. (2012ggregate number of vehicles (car, truck, or van) used in
commuting by workers 16 years and over by sex: 2006-2010 American Community

Survey 5-year estimates. Retrieved fromhttp://factfinder2.census.gov/faces/tableservices
[isf/pages/productview.xhtml?pid=ACS_10 5YR_BO080ps&dType=table

101



Red Line Regional Rail Project

U. S. Census Bureau. (2012)nerican Community Survey 2006-2010. Retrieved from
http://factfinder2.census.qgov/faces/tableserviséghges/productview.xhtml?src=bkmk

U.S. Census Bureau. (2011). Commuting in the Urfiades: 2009American
Community Survey Reports. Retrieved fromhttp://www.census.gov/prod/2011pubs/acs-

15.pdf

U.S. Census Bureau. (201R)eans of transportation to work by selected characteristics:
2006-2010 American Community Survey 5-year estimates. Retrieved from
http://factfinder2.census.gov/faces/tableserviséggges/productview.xhtml?pid=ACS _
10 _5YR_S0802&prodType=table

U.S. Census Bureau. (201R)eans of transportation to work by selected characteristics:
2011 American Community Survey 1-year estimates. Retrieved fromhttp://factfinder2.
census.gov/faces/tableservices/jsf/pages/prodwetem|?pid=ACS 11 1YR_ S0802&
prodType=table

U.S. Census Bureau. (2013 ected economic characteristics. 2010 American
Community Survey 1-year estimates. Retrieved fromhttp://factfinder2.census.gov/faces
[tableservices/jsf/pages/productview.xhtml?pid=ACS 1YR DP03&prodType=table

U.S. Environmental Protection Agency. (2008)ean Construction USA. Retrieved from
http://www.epa.gov/otag/diesel/construction/

Van Kempen, E.M. Kruize, H. Boshuizen H.C., Ameli@yB., Staatsen, B.M., and de
Hollander, A.M. (2002). The association betweersa@xposure and blood pressure and
ischemic heart disease: a meta-analysisironmental Health Perspective. 110(3):307-
317.

Wener, R.E. & Evans, G.W. (2007). A morning strtglzels of physical activity in car
and mass transit commutirigavironment & Behavior. 39(1):62-72.

Williams, M. (2012).Riding Public Transit Saves Individuals $9,242 Annually. American
Public Transportation Association. Washington, B€trieved from http://www.apta.
com/mediacenter/pressreleases/2010/Pages/1001 h2itT&avings.aspx

World Health Organization. (2005). Preventing cleafiseases: a vital investment.
Geneva, World Health Organization.

102



HEALTH IMPACT ASSESSMENTRed Line Regional Rail Project

Appendix 1: Red Line Regional Rail Project Overview
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Red Line Regional Rail

North Corridor: Mooresville to Charlotte

Project Overview [ Red Line Potential Benafit

and
Allocation District Map

Background i 3 Vo

o The Red Line Regional Rall (RLRR) project is an initiative to
upgrade an existing section of the Norfolk Southern Railroad “0"
Line in the North Cornidor of the Charlotte metropolitan area.
The RLRR is a major regional economic development initiative
that will significantly improve the movement of both goods and
passengers along a 25-mile section of track running south from
Mooresville to Charlotte with potential future extension north
from Mooresville to Statesville.

e The current RLRR project is the culmination of a process that
began over 15 years ago with the Centers and Corndors
planning for regional growth. The North Gorridor is one of five
(5) rapid transit corridors called for in the 2030 Transit Corndor
System Plan, adopted by the Metropolitan Transit Commission
(MTC) in 2006.

o  Estimates regarding job creation associated with the RLRR
suggest that this rail investment would generate approximately
23,000 new jobs in the North Corridor over the life of the project.

e In September of 2010, the Mefropolitan Transit Commission (MTC) formed the Red Line Task Force, composed of
government policy-makers and executives of the seven North Cornidor junsdictions. The Red Line Task Force meets
monthly to design and analyze the project’s policy and finance approach.

Process Overview
The five-phase process currently underway for the RLRR Project is illustrated in the diagram below.

Phase lil-2012 PhaselV 004
Phasel; 2010 Phase I; 2011 1 1) Activation of JPA & Phase V: 2017
RLTF Formed: Develop Draft 1 R‘”"";‘:" mﬁ:’: Funding/Financing 2014-2016 g !
Projest Business/ 2’:;"?: B Mechanisms Project ervice
Redefined Finance Plan o ’;F‘ iR 2) Financing/Bond Sales Construction Begins
i &P3 Negotiations
Funding Partnership

» The capital cost of the RLRR Project is currently set at $452 million based on plans that have undergene detailed
design work and collaboration. The total capital and Operating and Maintenance cost is proposed fo be funded
through a partnership of the State of North Carolina (25% - transit funds), Charlotte Area Transit System (25% -
transit funds) and the seven North Comndor junsdictions (50% - value capture funds).

Updated 11/30/2011
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Updated 11/30/2011

Local Share: Value Capture

» Value capture funding is a well-tested method of utilizing development-generated revenue streams to fund public
infrastructure. Major transit projects funded using value capture include: the Portland, OR strestcar system;
Washington Metro’s NY Avenue Station; and improvements to the Dallas Area Rapid Transit System. Value capture
revenue is anticipated as the preferred method to fund the 50% local government contribution. To this end, the Red
Line Task Force and its working groups have collaborated with the business and development community to identify
several value capture revenue streams that will result from infrastructure investment related to the RLRR.

Policy Recommendations

The Red Line Task Force, on August 24, 2011, unanimously approved a set of four policy statements which were
subsequently approved by the MTC on October 26, 2011 for use in plan development. These foundational statements are:

1. ECONOMIC DEVELOPMENT FOCUS. The RLRR project is an
essential part of the region's economic competitiveness. This rail
investment will attract new residents, employment and private
business, strengthening the North Corridor as a focal point for the
regional economy. Regional eollaborations across the country
(including Minneapolis, MN; Southern California; Portland, OR; and
South Florida) have been the most successful, leveraging transit
service delivery to stimulate economic growth. In addition, the RLRR project will focus new development in a pattern
that will achieve efficiencies allowing local governments to provide high-quality public services at lower cost.

2. DUAL BENEFIT STRATEGY. The RLRR project must advance a dual-benefit strategy that integrates the efficient
movement of both goods (freight) and people (transit). Pursuing a dual-benefiting strategy is essential to achieving
corridor-wide economic development potential and supporting traffic mitigation objectives on I-77.

3. UNIFIED BENEFITS APPROACH. A unified benefits approach must be established to maximize regional value
creation, value capture and value distribution. Establishing a unified benefit district for the RLRR project will
streamline the development process and make for an investment that is more atfractive to potential project financiers.
This type of unified district approach is often administered via a Joint Powers Authorities (JPA), which is an entity
allowing two or more local jurisdictions to operate collectively on projects determined to be of regional need and
significance.

4. STATE LEADERSHIF. The Red Line Task Force believes that the State of North Carolina playing a leadership role in
the RLRR project will be essential to realize project success. They also recognize that this effort has the potential to
set an important precedent for implementation of rail projects elsewhere in the region and across the state. The state,
through NCDOT, should take a lead role in positioning the project for strategic statewide logistics inclusion,
negotiating partnering agreements with Norfolk Southern, forming a JPA and providing specific financial incenfives
for regional cooperation.

Next Steps

1. BUSINESS PLAN REFERRAL. The Red Line Task Force, working with its Finance and Economic Development
Working Groups and consultants, prepared the preliminary Business/Finance Plan for the RLRR project. The RLTF
and MTC have referred the preliminary business plan to all participating jurisdictions for their review and action.

2. REVIEW AND APPROVAL BY ALL PARTICIPATING AGENCIES. Review and approval of the plan and its key
components by all RLRR participating junsdictions is necessary to proceed. The review period is being conducted by
each jurisdiction during the first quarter of 2012, culminating in a Consensus Business/Finance Plan to be completed
by March 31. Each junsdiction will then conduct their formal approval process during the second quarter of 2012,

For more information, please contact: John Woods, Mayor of Davidson & Chair of the Red Line Task Force

jwoods@ci.davidson.nc.us m: (704) 868-6917
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HIA #3: Red Line Commuter Rail
An evaluation of the health impacts and costs to operating a commuter rail service
between downtown Charlotte and Mooresville

HIA Coordinator: Town of Davidson, North Carolina
Katherine Hebert, DD4L Coordinator
khebert@ci.davidson.nc.us

Background:

In the 1990s, the municipalities in Mecklenburg County jointly adopted General Development Policies
(GDP) including several key growth corndors such as the North Cornidor (following I-77 and NC 115
from Charlotte to Mooresville) and later recommendations for linking land use and transportation
decisions along these corridors. Congestion on [-77 between major employment centers and strong
support for Transit Oriented Development in northern Mecklenburg County further prompted interest in
developing a commuter rail service along the North Corndor.

Between 2000 and 2010, the Charlotte Area Transit System (CATS) built its first light rail line (the Blue
Line along the South Corridor in Charlotte), and significant ridership and redevelopment interest proved

the project a success. At the same time, the Metropolitan Transit Commission (the board directing CATS
planning and operations) discussed in earnest the mode of transit that best fit cach of the other corridors,

priorities for implementation and funding opportunities. According to the 2030 Transit Corridor System

Plan, the North Corridor is planned as a heavy commuter rail service.

In 201_, the Metropolitan Transit System voted to proceed with two key priority transit projects: the Red
Line (the North Corridor) and the Blue Line Extension (the Northeast Corridor). However, the Red Line
will not be eligible for federal funding resources, so approximately 50% of the financial burden to fund
the Red Line will be the responsibility of the local municipalities along the corridor. For this reason, the
nine communities affected by the proposed Red Line (Iredell County, Mooresville, Mecklenburg County,
Davidson, Cornelius, Huntersville, Charlotte, CATS and NCDOT) are being asked to make a decision in
early summer 2012 to consider alternative funding strategies and a joint powers model for managing the
Red Line Regional Rail Project (RLRRP). The RLRRP facilitates economic growth along the North
Corridor which in turn will help finance the Red Line commuter rail system.

The implications of the decision to move forward with the RLRPP will have an impact on public health.
The RLRPP will provide additional transportation choices via commuter services for current and future
residents in these communities. The RLRPP will also encourage significant development and
redevelopment along the rail corridor in the form of Transit Onented Development (TOD) and Fright
Oriented Development (FOD). TOD, in particular, 1s typically designed to facilitate more multi-modal
travel including bicycle, pedestrian and mass transit. Increased residential density, improved bicycle and
pedestrian infrastructure, and commuter rail services will likely encourage more physical activity, social
interaction, and better air quality than if the commuter rail service were not introduced to the
communities.

In 2010, the Town of Davidson Board of Commissioners adopted a goal “to enhance the physical, mental
and emotional well being of our residents.” The Town of Davidson secured grant funding in 2011 from
the Centers for Disease Control and Prevention (CDC)’s Healthy Community Design Imitiative (HCDI) to
conduct a series of Health Impact Assessments (HIA) in order to work toward this goal. The Town of
Davidson will conduct a Health Impact Assessment on the proposed Red Line as an alternative to

Project Workheet 10/20/2011
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maintaining existing bus commuter services as the only regional transit option for residents along the
North Corridor. The HIA wall also consider the health impact of public infrastructure improvements
facilitated by redevelopment along the North Corridor as a result of the Red Line Regional Rail Project,
but will not evaluate the fiscal impact of constructing or maintaining the Red Line or the economic
development initiated by the RLRRP. Existing traffic impact analysis, land use reports. and build-out
projections will provide the majority of technical information for the HIA.

Concurrent to this process, the Town of Davidson will also create a Station Area Plan for the 2 mile
radius surrounding the future transit station platform and a limited number of vacant parcels located just
to the outside of the /2 mile boundary. In the 2004-5 the Town of Davidson created a draft Station Area
Plan identifying concepts for redevelopment for a limited number of properties near the station platform.
The 2005 plan document was never adopted. Because the Town of Davidson Board of Commissioners
will be asked to make important decisions about the RLRRP in June 2012, it is important that decision
makers understand and support a vision for how redevelopment should take form in the Station Area.
This vision will better inform indirect infrastructure improvements needed to assist residents and visitors
to freely and safely move through the Station Area. These indirect infrastructure improvements will prove
critical to supporting improved physical activity and public health. The vision will also instruct planning
staff and elected leaders to consider zoning ordinance changes to better support Transit Oriented
Development.

Proposed Project Timeline:

December 2011 Town of Davidson staff contact stakeholders of interest

Town of Davidson staff interviews specific stakeholders to collect information

Town of Davidson initiates charrettes associated with development of Station

Area Plan

January 2012 Hold kick-off stakeholder committee meeting to create a scope of work for
the HIA

February 2012 Town of Davidson staff drafts HIA report comparing health impacts of alternative
scenarios

March 2012 Town of Davidson staff presents draft HIA report to stakeholder committee for

review and comment

April 2012 Town of Davidson staff revises HIA report

May 2012 (TBD) Town of Davidson staff presents HIA report to MTC
Town of Davidson staff presents HIA report to Board of Commissioners
Board of Commissioners consider adopting Station Arca Plan

June 2012 Board of Commissioner consider adopted joint agreements with other agencies to
initiate Red Line Regional Rail Project

Stakeholders:
Paul Morris, NCDOT Deputy Secretary of Transit
Red Line Task Force, subcommittee of MTC
Planning manager for Town of Davidson
Planning director for Town of Cornelius

Project Workheet 10/20/2011
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Planning director for Town of Huntersville

Planning director, or designee, for City of Charlotte

Planning director for Town of Mooresville

Planning director for Iredell County

Planning staff for Charlotte Mecklenburg Planning Commission
Brian Nadolny, CATS Project manager for Red Line

Decision Makers:
MTC
NCDOT

Communities along North Corridor

Deliverables:
« HIA report
e Station Area Plan

Project Budget:

Item Cost
Stakcholder Committee (refreshments, 3250
reproduction of materials)

vii
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Health Impact Assessment (HIA) Scoping Worksheet

Title of the Proposed HIA: Red Line Commuter Rail Project

Members of the Scoping Team: Katherine Hebert, Lauren Blackburn, Mary Beth
Powell

Key Details of the Proposal being Assessed

Decision-Maker(s) Governing Boards for Mooresville, Davidson,
Cornelius, Huntersville, Charlotte, Mecklenburg
County, Iredell County

Expected Date of Decision April-June 2012

Summary of the Proposal In the 1990s, the municipalities in Mecklenburg County
identified several key growth corridors including the
North Corridor following 1-77 and NC 115 from
Charlotte to Mooresville. Congestion on I-77 and strong
support for developing activity centers with housing and
retail near transit stations created an interest in
developing a commuter rail service in northern
Mecklenburg County.

The Red Line Commuter Rail would provide commuter
and freight services on a heavy rail system connecting
Mooresville to Charlotte. This project would involve:
updating the existing rail to support additional rail
traffic, facihitating transit oriented development
surrounding 10 proposed stations and freight oriented
development along the rail corridor, and forming a
regional partnership among the 7 affected
municipalities, the NC Department of Transportation,
and the Charlotte Area Transit System.

The expected cost of this project is $452 million with
municipalities being responsible for half of this expense
and NCDOT and federal transportation dollars matching
the other half. The Red Line Task Force is currently
exploring ways to coordinate efforts, accept a regional
vision for the Red Line, and finance construction.

If completed, the rail line is expected to have 16-28
trains daily, reaching a top speed of 60 mph, with a daily
ridership of 4,000 to 5,000. During peak travel times (in
the morning and around 5pm) a train would come every
half hour with an hourly service being offered during
non-peak times.

Geographic Boundary Along the current rail corridor from the Mount Mourne
Rail Station in Mooresville to the Gateway Station in
Charlotte NC
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Health Impact Assessment (HIA) Scoping Worksheet

Non-negotiable Aspects of Use of existing rail corridor/ heavy rail system,

Proposal formation of a joint powers authority, half of investment
must come from localities, cap on the project expense at
$452 mullion

Stakeholders Commissioners of municipalities, residents of

municipalities, Norfolk Southern, commuter rail riders,
property owners along the rail line, business owners
along rail line, commuters

Key Gatekeepers Paul Morris NCDOT, Mayor Woods Red Line
Taskforce Chair, Katherine Henderson KKH
Consulting, Brian Nadolny CATS, Other Red Line
Taskforce members

Key Details of the HIA/ HIA Process

Members of the HIA Team Katherine Hebert, Lauren Blackburn, Mary Beth Powell,
Brian Nadolny, Katherine Henderson, Ben McCrary,
{avid biker from the station area meeting), others

Key Deadlines 1/25- imtial presentation to the Red Line Task Force
2/15- draft of Red Line HIA for review by DD4L
2/22- update to the Red Line Task Force
3/1- final Red Line HIA done for DD4L meeting and
inclusion in Consensus Plan

/28- final presentation to Red Line Task Force
April-June- adoption period for the Consensus Plan
June-August: Drafting and Reviewing Full Report
including Process and Outcome Evaluation
8/30- Full HIA Report Due to CDC

Aims and Objectives of the e Provide Red Line Task Force members with

HIA additional information of the potential health
benefits and concerns of converting the existing rail
line to a commuter and freight rail line (including
the broad effects of additional development along
the corridor and increased rail traffic on the
corridor).

¢ Toidentify potential concerns that the Board of
Commissioners in the impacted municipalities may
have and provide them with additional information
to make their decision.

® To provide recommendations on ways to improve
the design, construction, and operations of the
commuter corridor to meet the needs of future riders
and protect the interest of existing residents.

® To begin the discussion concerning the health
implications of increasing transit opportunities
throughout the region and the long-term effects of
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Health Impact Assessment (HIA) Scoping Worksheet

transportation planning,

® To provide an opportunity for public comment on
the health implications of the commuter service
within the larger Consensus Planning process and
station area planning process.

Principles of HIA e Democracy- the HIA is being done to inform
elected decision makers and gather input from a
range of stakeholders and agencies representing
stakeholders.

e Equity- considering the implications of the Red
Line Commuter Rail on current property owners
along the rail corridor as well as future nders.
Particularly of interest are those who cannot drive-
low income, elderly, children, and the disabled.

e Sustainable Development- considering the needs of
future residents of this region and the potential for
decreasing air pollution by providing better transit
options instead of highway widening.

e Ethical Use of Evidence- the HIA will use the best
available evidence and be as rigorous, inclusive,
and transparent as possible.

» Comprehensive Approach to Health- using the
wider determinants of health to consider health
implications of the proposed commuter rail.

Temporal Boundaries During construction, initial opening in 2017, and
forecasted to 2030 as feasible.

Geographic Boundaries Within a half mile radius of the red line corridor from
Charlotte to Mooresville.

Population Assessed Residents along the corndor, future riders (2017 and
2030 forecasted)

Scenarios Considered Build or don’t build. (will not be looking at the different
funding scenarios for the project)

Forms of Community e Introductory public meetings for the station area

Engagement plan and an overview of the regional rail project

were held.

o Comments will be collected on the Consensus Plan
by the Red Line Task Force.

s Interviews and presentations with key stakeholders/
gatekeepers during the HIA process.

Types of Assessment Review of existing HIAs and similar commuter rail
projects, literature review, review of the Red Line
Commuter Rail plans and related
documents/presentations, interviews with key

stakeholders
How will Recommendations | Recommendations will be suggested during the initial
be formed, prioritized, reporting period and feedback on the recommendations
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Health Impact Assessment (HIA) Scoping Worksheet

approved for inclusion? will be gathered from DD4L, and select Red Line Task
Force members/ consultants- especially Mayor Woods,
Paul Morris, Brian Nadolny, and Katherine Henderson

Forms of Reporting e Monthly presentations to the Red Line Task Force

¢ Presentations to interested Board of
Commuissioners/ planning staff from the impacted
municipalities

* Executive summary for inclusion within the
Consensus Plan and potential Environmental
Assessment documents

e  Full report to the CDC and on DD4L’s website

Timeframe of Evaluation Process and Qutcome evaluation in the Summer of
2012, Full impact evaluation may be incorporated m
long-term evaluations of the Red Line Commuter Rail-
especially when CATS evaluates ridership levels and
operations or if the Task Force/ Joint Powers Agreement
Board evaluate the regional impact of the project

SR
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All Potential Health Impacts (Causal Pathway)

Red Line Regional Rail Project

Joint Powers
Authority is
Formed. Red
Line
Commuter
Rail 1s Built
Connecting
Charlotte to
Mooresville,
Transit
Oriented
Development
(TOD) and
Freight
Oriented
Development
is built along
the rail line
to support
construction
and ridership

Increased physical activity

T Th i d@ s Walk/Bike to L A
cople ride || Those with a short distance (0. ™| and from Station || Increased Pedestrian/ Biker injuries
transit instead of miles) to transit options (TOD)
driving their B . liv B L . di / astl
personal vehicle ,| Better air quality ess respiratory disease/ asthma
to work ™ Less regional traffic congestion - =
.| Fewer accidents [® Less death/ injury
Greater traffic congestion around Worse air quality [® More respiratory disease/ asthma
stations
* More accidents More death/ injury (especially
* Increased Access to jobs pedestrians/bikers)
* Increased =
: / ™ Less stress. more stability, access to
Lower transportation costs/ time I hicalth oromoling resources
¥ * available money P g
More stress, less mental
Qa1 . x / by = T | - = o . s
Increase in the Illc‘lcased noise/ \".J:b] ation for Sleep interrupted functioning, fatigue, cardiac arrest
number and residents along rail cormidor
speed of trains » Stress ™ More stress, headaches, high blood
L!sing the rail mercased noisal vibratian for = pressure/ hf:a'rt issucs, obesity.
line. businesses/ schools along corridor i > dfabetes. addictions. mental
Performance discases
*™ Increased intersections of trains » N ——
and cars/ people at higher speed More accidents More death/ injury
Increased
Idr:vcloplélent and g | Decreased More stress, decreased access to
UTHO Yy Increased property values available money health promoting resources
infrastructure
surrounding rail _— . . —
. g Improved biking/ walking Improved safety, [® Increased physical activity
stations and at - i R B A Bk (S
3 shorter distances,
grade crossings. acilities, lighting, higher density R
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Health Impact Assessment (HIA) Scoping Worksheet

Potential Health Impacts Not Considered in HIA

Potential Impact _ Why Not Included Approved by Team?

Respiratory disease/ asthma at | Air quality 1s a regional 1ssue, there 1s limited data

the local level available at the local level, and to many determining
factors still unknown such as development patterns around
stations

More income/ available Relies heavily on future economic development along

money due to greater access corridor, no way of knowing if jobs will meet the skill

to jobs level of those riding transit and be located within walking
distance of the train

Injury rates associated with So few accidents along rail lines to begin with, other laws

increased traffic on the rail and regulations/ guiding governance to prevent this from

corridor happening

Yy
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Health Impact Assessment (HIA) Scoping Worksheet

Prioritized Potential Health Impacts with Details for Conducting the HIA

Potential Health Impact

Specific Population
Affected (vulnerable
group. geographic
houndaries, etc.)

Sources of Data/ Literature/
Method

Information Source/ Stakeholders/
Focus Group

Increased physical activity
walking and biking to transit
stop

Those living within a half
mile radius of station

o Charlotte Light Rail Study
MacDonald et al. 2010

¢ Besser and Dannenberg
2005

e Frank, Engelke,
Schmid:Health and
Community Design pages
131-135, 70-71

e Moudon et al. 1997

» Dannenberg, Frumkin,
Jackson: Making Healthy
Places pages 152-156, xix

¢ Transportation Research
Board 2005

¢ Saelens and Handy 2008

e Bauman and Bull 2007

e Gebel, Bauman, and
Petticrew 2007

¢ Ewing and Cervero 2010

» LaChapelle and Frank
2009

Andy Dannenberg, Brian
Nadolny, local biking/pedestrian
advocacy groups

Injury rates associated with
improved walking and

These living within a half
mile radius of station or

¢ Dannenberg, Frumkin,
Jackson: Making Healthy

Police department, bicycle/
pedestrian advocacy group, Ben
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biking facilities around
stations and increased
pedestrian activity

walking/biking to the

station

Places pages 80-84, 158
Ewing, Schieber, and
Zegeer 2003

Dumbaugh 2005

Pucher and Dijkstra 2003
Retting, Ferguson, McCartt
2003

Koepsell et al. 2002
Zegeer 2t al. 2001

Tester et al. 2004

Ewing and Dumbaugh
2009

Bunn et al. 2003

US DOT 2010

Gerhardstein

Injury rates associated with
less congestion on adjacent
traffic corridors

Drivers who continue to
take [-77, NC 115, or US
21

Accident Reports/ Red
Line Documents
Dannenberg, Frumkin,
Jackson: Making Healthy
Places page 80, 158
CDC National Center for
Injury Prevention and
Control 2011

Dellinger and Sleet 2010
Ewing, Schieber, and
Zegeer 2003

Ewing and Dumbaugh
2009

Brian Nadolny, Ben Gerhardstein

Respiratory disease/ asthma
associated with air quality
(regional level)

Vulnerable populations
elderly, youth, sick

2010 Mecklenburg County
State of the Environment
Report

Cindy Houser, CDC Air Quality
and Respiratory Health Branch
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e Atlanta Olympics Study

e  Air Quality and
Respiratory Health Branch
Resources

e Dannenberg, Frumkin,
Jackson: Making Healthy
Places pages 63-75, 156

e Health Effects Institute
2010

e Frumkin, Frank, and
Jackson 2004

e Srimivasan, O’Fallon and
Dearry 2003

e Pope et al. 2002 Pope,
Ezzati, and Dockery 2009

e Frank, Stone, and Bachman
2000

e Frank etal. 2006
e Ewing et al. 2008
Stress (and associated health | Those living, working, or | @  Van Kempen et al. 2002
effects) due to noise and going to school within a e Porter, Flindell, Berry 1998
vibration for residents, half mile radius of the e Passchier-Vermeer,
schools, and businesses station (both during and Passchier 2000
following construction) e Dannenberg, Frumkin,

Jackson: Making Healthy
Places pages 109-111

e NIOSH publication
http://www.cdc.gov/niosh/
docs/99-101/#f

XVil



Health Impact Assessment (HIA) Scoping Worksheet

HEALTH IMPACT ASSESSMENTRed Line Regional Rail Project

Health impacts associated
with lower commuting
costs/ time

Expected transit riders

.« & @

Besser, Marcus, and
Frumkin 2008
Dannenberg, Frumkin,
Jackson: Making Healthy
Places pages 113-114, 160
Putnam 2000

Freeman 2001

Koslowsky et al. 1995
Cost Benefit Analysis for
TIGER Application
Federal Highway
Administration’s Highway
Administration Economic
Requirement System
National Household
Travel Survey

Brian Nadolny

Health impacts associated
with greater access (healthy
food, recreation, social
cohesion, workforce
housing etc.)

Those living or working in
TOD, especially
populations who could not
drive (low income, elderly,
youth, disabled)

Calthorpe 1993, 27-8, 41
Frank, Engelke,
Schmid:Health and
Community Design pages
131-132, 135
Dannenberg, Frumkin,
Jackson: Making Healthy
Places pages 156, 160, 162,
133-134

Papas et al. 2007

Sallis and Glanz 2009
Bullard, Johnson, Torres
2004

http://'www.cde.gov/health

xviii




HEALTH IMPACT ASSESSMENTRed Line Regional Rail Project
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yplaces‘healthtopics/access

ibility.htm
Health impacts associated Those currently living e Dannenberg, Frumkin, e Affordable Housing Coalition,
with increased property within half mile of transit Jackson: Making Healthy Ada Jenkins Center
values stations, property owners Places pages 141

o hitp://'www.cdc.gov/health
yplaces/healthtopics/ventri

fication.htm
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Timeline of Activities and Responsibilities

Red Line Regional Rail Project

Activity Deadline Who is Responsible? Who will Help/ Review?

Baseline Health Data (County Level) 1/25 Katherine Lor1 Rhew, Earl Mabry

Literature Review 1/25 Katherine Daniel Rodriguez, Andy
Dannenberg, Deb Ryan

Red Line Task Force Introductory Meeting 1/25 Katherine, Lauren Mayor Woods, Paul Morris,
Brian Nadolny, Katherine
Henderson

Air Quality/ Update Cost Benefit Analysis 2/8 Katherine Cindy Houser, Brian Nadolny

Draft of Red Line HIA/ Presentation 2/15 Katherine DD4L, Mayor Woods

Red Line Task Force Update 2/22 Katherine, Lauren Mayor Woods, Paul Morris,
Brian Nadolny, Katherine
Henderson

Final Red Line HIA/ Presentation Review 31 Katherine DD4L, Mayor Woods

Red Line Task Force Final Presentation/ Executive | 3/28 Katherine, Lauren Mayor Woods, Paul Morris,

Summary for the Consensus Plan/ Environmental Brian Nadolny, Katherine

Documents Henderson

Process and Outcome Evaluation 7/31 Katherine Kristie Foley

Draft Full HIA Report 8/15 Katherine DD4L (in particular Megan and
Lauren), External Reviewers

Final HIA Report 8/31 Katherine DD4L, RAC, CDC
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Red Line Regional Rail Project

Health Impact Assessment (HIA) Scoping Worksheet

When Report? Who Receives Who is Submitting the | Type of Report Main Message(s)
Report? Report/ Leading the
Conversation?
1/25 Red Line Task Katherine Hebert, Short Presentation | Introduction to HIA and health impacts being
Force Lauren Blackburn considered with Red Line, request for
information/ consideration in decision
2/22 Red Line Task Katherine Hebert, Short Presentation Initial Findings of HIA
Force Lauren Blackburn
3/28 Red Line Task Katherine Hebert, Short Presentation, | Findings of the HIA and recommendations
Force Lauren Blackburn Executive Summary | for improving Consensus Plan
Ongoing DD4L, RAC, Katherine Hebert Emails e Update on process/initial
Updates Stakeholders findings/decision
By August CDC, Placed on Katherine Hebert Full Report Executive Summary
2012 website, Background information on Red Line and
Stakeholders HIA
* Process followed
e Participants and roles
e Findings and Methods of Assessment
e Recommendations
® Process and Outcome Evaluation
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Health Impact Assessment (HIA) Scoping Worksheet

Form of Method Key Indicators Timeframe | Person Responsible Resources
Ewvaluation

Process Interview or What went well, What could Within a Katherine Survey Monkey,
survey of be improved, Did the HIA month of phone calls
members of affect your decision, What the decision
DDA4L team, HIA | were the benefits of the overall | being made
team, process (increased
stakeholders, and | understanding, partnerships,
decision-makers | etc.)

Impact Following the What municipalities accepted | Within Katherine Newspaper, Red
news, talking the joint powers authority, months to a Line Task Force
with Red Line what recommendations were year of the Members,

Task Force included within the Consensus | decision Documents and
members Plan or environmental being made Presentations from
documents, were the design, the Task Force
construction, or operations
altered due to
recommendations within the
HIA

Outcome As part of Ridership, fares collected, tax | Years after | Joint Powers Authority, | CATS performance

evaluations done | revenue generated, parking the decision | CATS, NC Department | measurements,

on the
performance of
the Red Line

rates, bike/ ped counts around
stations, traffic counts on
adjacent corridors, regional
health data trends

being made

of Health and Human
Services

NCDOT traffic
counts, Behavioral
Risk Factor
Surveillance
System
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Davidson: Design for Life | Please make sure the return address :
Town of Davidson i is visible through the window and |
PO Box 579 i return by February 17, 2012 '
Davidson, NC 28036 A SRS

What Do You Like About Your Neighborhood?

People choose to live in a neighborhood for many reasons and where you live can affect your
well-being. As part of a grant that the Town of Davidson was awarded from the Centers for
Disease Control and Prevention, the Davidson: Design for Life program is looking at the
relationship between neighborhood design components and overall quality of life. This
questionnaire will take about 10 minutes to complete and will inform an assessment of how
Davidson’s design standards have shaped the character and well being of Davidson. Please
answer the following questions and return to the Town of Davidson in the enclosed envelope by
February 17, 2012. Thank you!

1. When moving into your home, why did you choose that neighborhood? (please rank the
following options 0-2 with 0= Did not consider, = Somewhat important, 2= Very important)

Price of houses Size of houses
Age of houses Design of houses
Proximity to work Mixture of housing
Quality of school district Diversity of neighbors
Along CATS bus route Low crime rates
Proximity to retail/ restaurants Recreation facilities
Proximity to major thoroughfares Large yard
Community gardens Sidewalks
Presence of front porches Bike lanes
Availability of parking Proximity to Downtown
Other

2. Complete the following sentence: I know the names of of my neighbors (defined as

those living within a block of your house).

None 25% Half 75% All

3. On average, how often do you talk with or greet a neighbor?
Never Monthly Every other week 1- 3 times a week Daily

4. Do you have a front porch? (do not include a stoop)
_Yes ______No

5. If you have a front porch, how often do you interact with neighbors from your porch?
Never Monthly Every other week 1- 3 times a week Daily

6. Where is your garage door located?
Don’t have a garage
In front of the house, closer to the road than the house’s front door
In front of the house, further from the road than the house’s front door
To the side of the house
Behind the house

XXiv



HEALTH IMPACT ASSESSMENTRed Line Regional Rail Project

7. Did the location of your garage affect your choice of houses?
Yes No Don’t have a garage

8. Do you walk or bike to the following locations? (check all that apply)

Y our workplace Public transit

Your child’s school Grocery store/ food market
Your place of worship Downtown

Greenway/trail Shops

Park or recreation center Pharmacy

9. On average, how often do you walk or bike for transportation purposes?
Never Monthly Every other week 1- 3 times a week Daily

10. What are the barriers to walking or biking to the locations listed in question 87 (check all that

apply)
Distance Lack of sidewalk/ bike lane
Poor lighting Traffic on the road
No one to walk/bike with Fear of crime
Physical disability Increased travel time
Lack of showering facilities/ bike racks/ lockers at destination
Other

11. On an average day, how much time do you spend commuting to work (one way)?
Less than 15 minutes
15 minutes-30 minutes
30 minutes- 1 hour
More than 1 hour

12. How do you typically get to work?

Personal Vehicle Bicycle
Carpool Walking
Transit Other

13. Do you often feel stressed during your commute?
_ Yes __ No
14. On average, how often do you walk or bike for recreational purposes?
Never Monthly Every other week 1- 3 times a week Daily

15. When you walk or bike, how often do you go with a friend, neighbor, or family member?
Never Rarely Often Always

16. How long have you lived in the Town of Davidson?
Less than 1 year 1-5 Years 5-10 Years More than 10 Year

17. What is yvour neighborhood?

Thank you for your input!

i Davidson Design for Life (DD4L) is an initiative of the Town of Davidson to foster healthy
i community design through the use of health impact assessments (HIA), public participation,
i and collaborative efforts in Davidson, the Charlotte-Mecklenburg region, and North Carolina.

. concept to our region. The activities of DD4L will place Davidson at the forefront of using
i HIA to inform decisions and help the town grow in a healthy and sustainable manner.

]
1
]
I
]
]
1
1
1 - P . . . -
i The connection between how communities are built and public health is a relatively new
1
I
]
]
I
i For more information go to www.townofdavidson.org/DD4L

I

1
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Scoping Activity: How would the introduction of a commuter rail line
affect the health of different population groups in Davidson?

Instructions: You have just seen a presentation providing background information on
health impact assessments (HIA) and the proposed Regional Red Line Commuter Rail
from Charlotte to Mooresville, North Carolina. The second step of the HIA process is
scoping which is where you consider the potential health impacts of the proposed project
and the distribution of those impacts within a population. There are many tools available
to do this including checklists and diagrams (see examples within this packet). This
activity will walk you through the scoping process and help you consider links between
the built environment and health.

Each table will have a designated facilitator who will lead you through the process. Your
group will be assigned one of the individuals described below. As a group read over the
description of the individual and consider the potential positive and negative health
impacts that the commuter rail may have on the individual. Suggest ways you would
assess the impact, what types of information you would need, and which stakeholders
you would involve in the HIA. Be sure to identify volunteers to record your thoughts and
report back to the larger group.

Individual Deseriptions:

Joey is an eight year old that attends an elementary school along the existing rail line. He
has Asthma which is triggered by dust and air pollution and treated by an inhaler. The
school’s playground is located between the school and rail line.

Sarah lives in a rural subdivision of Davidson and commutes 45 minutes to Charlotte
Monday through Friday for an 8-5 job. She has a young child who attends an early
development childcare center close to the proposed transit station.

Ruby is a seventy year-old widow living on a fixed income in an older home within a
quarter mile of the proposed transit station. Although she has limited mobility, every day
she walks to downtown Davidson to check her mail at the post office, go to the library, or
meet friends for coffee.

Buddy is an avid cyclist who bikes all around Cornelius and Davidson especially on days
he does not have to work at his small business in Mooresville. His family is a one-car
household which sometimes presents a challenge when organizing transportation to
different family activities.

Carline is a young professional who is moving to the area and would like to live in a
more walkable, urban environment. She is on a tight budget and looking for an apartment
that she can afford that’s located in an area where she does not have to drive to
everything.
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Instructions: You will have 30 minutes to complete this activity and prepare to report
back. We recommend you initially spend about 7 minutes on each question and jump
back to questions as suggestions come up and time allows. The activity is intended to get
you thinking about the what’s and who’s of an HIA and is not expected to be an
exhaustive list or all-encompassing answer to each question.

1. What are the potential health impacts (both positive and negative) on the individual?
{Remember the social determinants of health and examples of scoping worksheets
available in your packet.)

2. What additional information would you want to know for the similar population
group(e.g. vouth, elderly, low-income, minority, etc.) in order to make an informed

decision?

3. Who would you want to involve in the HIA process? Who would vou ask for
additional information or input? (Does not have to be the name of a specific person.)
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