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7. Environment

The Charlotte Regional Transportation Planning Organization (CRTPO) planning 
area is a diverse region, ranging from the dense urban core of center city Charlotte, 
to increasingly suburban areas of Mecklenburg, Union, and Iredell counties, to 
rural communities containing landscapes that have changed minimally in the past 
century. One unifier in this diverse region is the need for an efficient transportation 
network that serves a variety of demands. It is the CRTPO’s responsibility to ensure 
that such a network is provided, but in a way that protects the natural and human 
environment.

The CRTPO adopted goals and objectives include a goal that commits the 
organization to providing:
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This Post Office in Monroe is an example of historic preservation.

“A sustainable transportation system that improves 
the quality of life for residents, promotes healthy 
living, and is sensitive to significant features of the 
natural and human environments.”  
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The following chapter addresses the environmental issues that the CRTPO currently 
faces. It is organized by environmental issue, current measures / efforts to improve 
the issue, mitigation activities, and other notable issues for the CRTPO planning 
area. 

Air Quality

Air quality is the environmental issue that the CRTPO addresses most directly. The 
Clean Air Act (CAA) requires the Environmental Protection Agency (EPA) to set 
National Ambient Air Quality Standards (NAAQS) for pollutants considered harmful 
to public health and the environment. The CAA identifies two types of national 
ambient air quality standards. Primary standards provide public health protection, 
including protecting the health of “sensitive” populations such as asthmatics, 
children, and the elderly. Secondary standards provide public welfare protection, 
including protection against decreased visibility and damage to animals, crops, 
vegetation, and buildings. 

The Charlotte region does not meet federal air quality standards for ground-level 
ozone pollution. A map of this area is shown in Figure 7-2. The CAA requires the 
CRTPO to demonstrate that its MTP does not harm air quality. The process by 
which the CRTPO demonstrates that the Metropolitan Transportation Plan (MTP) 
will not lead to the region exceeding established ozone standards is referred to 
as “conformity.”  Transportation conformity is required by the 1990 federal Clean 
Air Act Amendments (CAAA) (section 176(c), 42 U.S.C. 7506(c)) to ensure that 
federal funding and approval are given to highway and transit projects that are 
consistent with (“conform to”) the air quality goals established by a state air quality 
implementation plan (SIP). Conformity affects the CRTPO because it is required to 
demonstrate that it conforms to the SIP.

History

1995

The EPA designated Mecklenburg County a maintenance area for 1-hour ozone and 
carbon monoxide NAAQS. A maintenance area is an area that was formerly deemed 
to be classified as non-attainment for a specific pollutant, but is now in compliance 
with EPA air quality standards.

Improvements in emission controls have resulted in significant reductions in carbon 
monoxide (CO) emissions from motor vehicles; therefore, attaining the air quality 
standard for CO has become easier over the past twenty years. An important result 
of emission improvements is that the entire CRTPO region has air that meets the 
current CO air quality standard. The CO maintenance period is scheduled to end in 
2015 which means that CO will cease to be a factor in this transportation planning 
process. In addition, on June 15, 2005 the 1-hour ozone standard was repealed.
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April  2004

Most of what is now the CRTPO planning area was part of a multi-county region 
designated by EPA as a non-attainment area for the 8-hour ozone NAAQS of 
(effectively) 84 parts per billion (ppb). 

March  2008

The EPA revised this 8-hour ozone NAAQS standard downward to 75 ppb. However, 
the 2008 ozone NAAQS was not fully implemented until July 20, 2012. One result of 
the change was that the designated non-attainment area for the 2008 NAAQS was 
slightly reduced from the 1997 standard, with part of eastern Union County being 
removed from non-attainment status. The non-attainment area now includes all of 
Mecklenburg County, and parts of Cabarrus, Gaston, Iredell, Lincoln, Rowan and 
Union, as shown in Figure 7-2. 

Today

Most of the CRTPO planning area is classified as marginal non-attainment for 
ozone; however, air quality in the region has steadily improved over the past 30 
years for all pollutants, including ozone. Chart 7-1 shows the downward trend of 
8-hour ozone from 1997 to 2012.

7
. 

E
n

v
ir

o
n

m
e

n
t

7-1

Note: The 2012 value includes ozone measurements through September 30, and has not been fully validated by the NC Division of Air Quality.

105 

110 
107 

101 
103 

108 

98 

85 

90 
93 

96 

93 

73 

82 

86 

80 

65

70

75

80

85

90

95

100

105

110

115

1995 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

O
zo

ne
 (p

pb
) 

Year 

The dashed line represents 
the 2008 Ozone Air Quality 
Standard of 75 parts per 
billion (ppb). 
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Division of Air Quality.

Source: Charlotte Department of Transportation.

Chart 7-1: Metrolina Annual Ozone Trend
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Ozone emissions have been in a downward trend since 1997, and technological 
improvements over the past decade have had a positive impact on Oxides of 
Nitrogen (NOx) emissions. Many new federal and state controls should continue to 
reduce emissions from autos and light duty trucks, in addition to emissions from 
heavy-duty diesel vehicles and point sources.

While the region has experienced air quality improvements, it should be noted that 
by 2035, the emission reductions from technology improvements with equipment 
designed to reduce formation of ozone precursors such as NOx and volatile organic 
compounds (VOC) are at risk of being overcome by rapid growth and increases 
in vehicle miles of travel (VMT). These three trends are shown for Mecklenburg 
County in Chart 7-2.

A third pollutant of specific importance to the Charlotte area is the 2.5-micron 
particulate matter (PM2.5) standard. In October 2009, US EPA designated the 
Charlotte region as an “attainment” area for the 2006 24-hour PM2.5 NAAQS. 
Emission controls on light and heavy-duty diesel vehicles and continued flue gas 
emission control improvements at surrounding coal-fired power plants have been 
key factors in addressing ongoing pollution concerns and preserving the Charlotte-
region’s PM2.5 attainment designation. 
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Chart 7-2: Projected Trend of Mecklenburg County VMT, Population, and NOx Emissions

Over the past decade, ozone emissions have been in 
a downward trend and technological improvements 
have had a positive impact on Oxides of Nitrogen (NOx) 
emissions.

Source: Charlotte Department of Transportation.
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Local Measures to Improve Air Quality
The North Carolina Department of Environment and Natural 
Resources (NCDENR), the CRTPO, and the local jurisdictions in the 
region are taking other proactive measures to improve air quality 
in the CRTPO area.

�� The NC Air Awareness Program:  This NC DENR  program 
was created to educate the public about air pollution and the 
individual actions that can make a positive difference during 
forecasted high ozone days.

�� The Centralina Clean Fuels Coalition:  The mission of the 
Coalition is to reduce petroleum dependence, improve air 
quality, and expand alternative fuel use and technology. 
The program promotes, accelerates, and expands the use of 
alternative fuels in the transportation sector. 

�� Southeast Diesel Collaborative: This effort is a voluntary, public-
private partnership involving leaders from federal, state, and 
local government, the private sector, and other stakeholders 
throughout the southeast working to reduce diesel emissions. 
The Southeast Diesel Collaborative is part of the Environmental 
Protection Agency’s National Clean Diesel Campaign.

�� Congestion Mitigation and Air Quality (CMAQ): This US 
Department of Transportation (USDOT) program seeks to 
provide funding to transportation projects with air quality 
benefits in non-attainment and maintenance areas. CRTPO’s 
CMAQ project selection methodology is heavily weighted 
toward those projects that demonstrate maximum emissions 
reductions. 

�� CONNECT Our Future:  This effort is focused on  creating a 
regional growth framework. Its Air Quality/ Climate Change 
Work Group is responsible for assessing the current status of 
climate change impact planning in the region and to complete a 
technical planning study to establish a process for black-carbon 
emissions reductions.

�� Grants to Replace Aging Diesel Engines (GRADE) Program: 
This program specifically targets reducing NOx emissions from 
non-road sources that contribute to the ozone problem in the 
Charlotte region. This program is particularly effective because 
non-road equipment historically has not had emission controls 
on its engines, and emits many times the pollution of similarly 
powered on-road vehicles. The CRTPO has allocated substantial 
amounts of its CMAQ funds to the GRADE program.
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Examples of CMAQ 
funded projects 
include:

 Intersection  

 improvements;

 Fuel efficient buses;

 Traffic signal priority 

  system for mass transit;

 Diesel engine retrofits 

 for off-road construction  

 vehicles; and

 Greenways.
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�� Vehicles Miles Traveled (VMT) Reduction: These strategies encourage higher 
vehicle occupancy and lower VMT which are also part of the CRTPO’s plans to 
improve air quality. These commitments include:

�� The construction of major rapid transit projects;

�� Extensive expansion of local and express transit services;

�� Construction of high-occupancy vehicle lanes; and

�� Continued integration of land use and transportation planning

Water Quality

The transportation system also affects water 
quality. Runoff from the road surfaces is a 
major source of water pollution. Rainwater 
running off of roads picks up gasoline, motor 
oil, heavy metals, trash and other pollutants. 
De-icing chemicals, salt, and sand can run off 
into roadsides, contaminate groundwater, and 
pollute surface waters. Acid rain results from a 
chemical reaction that takes place when auto emissions are released into the air. 
The precursors of acid rain formation result from both natural sources and man-
made sources, primarily emissions of sulfur dioxide (SO2) and NOx. This type of rain 
is brought about when the emissions rise in the atmosphere and react when mixed 
with water, oxygen, and other compounds. The result is the formation of acidic 
pollutants, or acid rain. Human activities, such as industrial and vehicle emissions, 
are the main causes of acid rain.

Local Measures to Improve Water Quality

CRTPO

The CRTPO’s roadway project ranking methodology includes a natural resources 
impact criterion that seeks to assess the environmental impact of each project 
nominated for inclusion in the MTP. The purpose of this criterion is to determine 
the level of potential impact that candidate projects could have on surrounding 
natural resources. This is a GIS-based assessment, where GIS data are used to locate 
natural resources, such as streams, wetlands, ponds, floodplains, and threatened 
and endangered species. Candidate projects are then assessed for their proximity 
to these resources. 

�� Mecklenburg County has taken a proactive role in establishing buffers around 
creeks, streams, and rivers. Particular attention has been paid to protecting the 
drinking water supply by addressing development issues in sensitive watershed 
areas.
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�� Union County, in “Vision 2020,” has committed to build infrastructure that 
promotes commercial, industrial, and agricultural growth and supports residential 
development while producing a sustainable living environment. 

�� Iredell County, through its Soil and Water Conservation District, promotes 
the wise use and management of natural resources: soil, water, air, plants, and 
animals. The District administers and supports local, state, and federal programs 
which improve water quality and reduce non-point source pollution on both 
agricultural and non-agricultural lands. 

�� Local and county governments are working with the Centralina Council of 
Governments (CCOG) and the North Carolina Ecosystem Enhancement Program 
to develop a local watershed plan (LWP) for the Goose Creek and Crooked Creek 
watersheds. This is an especially important project because of the proximity of 
the Monroe Connector-Bypass corridor. The Goose Creek watershed supports 
populations of a federally endangered freshwater mussel, the Carolina heelsplitter. 
The CRTPO staff has been involved with the process due to the effects the 
transportation system can have on watersheds and water quality. In 2013, the 
stakeholders in this LWP coverage area, including local governments, participated 
in implementation activities related to highly ranked projects that emerged from 
prior planning work. This effort is funded through a grant managed by CCOG and 
seeks to create a platform for action and discussion in these watersheds going 
forward.

Phase II Stormwater Regulations

Phase II stormwater permitting programs were established under the federal 
Clean Water Act and then delegated to the NC Division of Water Quality (DWQ) 
for implementation. The Phase I stormwater program began in 1990 and applies 
to local governments that had populations of 100,000 or more at that time 
(Charlotte, Durham, Fayetteville/Cumberland County, Greensboro, Raleigh and 
Winston-Salem). Each subject local government now implements a stormwater 
management program that includes public education, illicit discharge detection 
and elimination, and water quality monitoring. The Phase II stormwater program 
automatically applies to local governments in Census-designated urbanized areas. 

A summary of the Phase II water quality regulations within the covered area is 
provided in Table 7-1.  

The efforts to lower air pollution from the transportation system will have positive 
impacts on water quality. The integration of land use and transportation will benefit 
water quality by ensuring that proposed transportation facilities are balanced to 
the appropriate level of development in sensitive watershed areas. 
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Water Quality Regulation Jurisdiction(s) Major Requirements

Goose Creek Watershed 
Site Specific Water Quality 

Management Program 
(SSWQMP)

Union County
 Charlotte
Mint Hill

Best Management Practices (BMPs) and 
buffer requirements

Catawba River Riparian 
Buffer Rules

Meck. County
Iredell County

Charlotte
Cornelius
Davidson

Huntersville
Mooresville

Buffers:  50-ft along Catawba River

Watershed Rules

Meck. County
Union County
Iredell County

Charlotte
Cornelius
Davidson

Huntersville
Troutman

BMPs, buffers and built-upon area (BUA) 
caps   

Post-Construction

Meck. County
Union County
Iredell County

Charlotte
Cornelius
Davidson

Indian Trail
Lake Park
Matthews
Mint Hill

Mooresville
Pineville
Stallings

Statesville
Troutman

BMPs

Low Impact Development 
(LID) / Post-Construction

Huntersville BMPs and buffers

Source: Mecklenburg County Water Quality Program; Union County Public Works; Iredell Soil and Water Conservation District (SWCD).

Table 7-1: Stormwater Regulations by County
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Future Water Quality Issues
As land development activities continue, there will be a decrease in the natural cover 
of the land and an increase in built-upon area (BUA) including structures, paved 
surfaces, etc. During storm events, this increase in BUA causes additional volume 
and flow of runoff to enter streams that would normally (under undeveloped 
conditions) not be discharged to the stream. 

Ninety percent (90%) of rainfall events in the planning area produce less than one 
inch of rain. During a one-inch rain event, an undeveloped Piedmont forest (such 
as exists in the planning area) will not generate any runoff due to infiltration and 
evapo-transpiration. However, if this Piedmont forest is cut down and replaced with 
BUA, a one-inch rain event will produce over 27,000 gallons of runoff per acre of 
land. With development, a stream that normally does not receive any runoff during 
90 percent of the rain events, could now receive stormwater runoff during nearly 
every rain event. This increase in volume of stormwater runoff causes stream banks 
to erode and the streams to cut to accommodate the additional flow of stormwater. 
This causes sediment to be deposited into streams, which negatively affects water 
quality and stream habitat.

As streams continue to degrade, the NCDWQ will require all contributors to 
stream degradation to restore stream conditions through the Total Maximum 
Daily Load program. This program involves the assigning of pollutant loads to 
each contributor and could involve the contributors retrofitting stormwater 
treatment best management practices (BMPs) to meet their load restrictions. 
The EPA recognizes that increased flow of stormwater is a major contributor to 
stormwater pollution. In 2006, the National Research Council recommended to the 
EPA that “Efforts to reduce stormwater flow will automatically achieve reductions 
in pollutant loading. Moreover, flow is itself responsible for additional erosion 
and sedimentation that adversely impacts surface water quality” and “Stormwater 
controls measures that harvest, infiltrate, and evapo-transpirate stormwater are 
critical to reducing the volume and pollutant loading of small storms”. Reducing the 
volume of stormwater runoff from new transportation projects can greatly reduce 
the impact to surface water bodies and reduce potential costs of restoring streams 
in the future.
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Goose Creek watershed, located in Mecklenburg and Union counties is an 
example of a site specific watershed with best management 

practices and buffer requirements.
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Consultation

Section 23 CFR 450.322g of the metropolitan planning regulations states:

“The MPO shall consult, as appropriate, with State and local agencies responsible 
for land use management, natural resources, environmental protection, 
conservation, and historic preservation concerning the development of 
the transportation plan. The consultation shall involve, as appropriate: (1) 
comparison of transportation plans with State conservation plans or maps, if 
available; or (2) comparison of transportation plans to inventories of natural or 
historic resources, if available.”

The following steps were taken in order to ensure that the appropriate agencies 
were given ample opportunity to provide input on the content of the MTP:  

�� The database of all federal, state, and local agencies with responsibilities in the 
areas mentioned in the planning regulations was updated. The database was first 
prepared during development of the 2035 Long Range Transportation Plan, and 
includes a range of agencies that exceeds the regulations’ requirements. 

�� The Advisory Committee formed at the beginning of the MTP development 
process included representatives from a wide range of agencies associated with 
the Consultation process. While not every possible agency was a committee 
member, the committee’s makeup was such that the majority of the issues and 
disciplines were represented. 

�� Agency representatives were contacted in early 2013 to notify them of the start 
of the MTP development process.

�� New CRTPO goals and objectives were developed at the start of the MTP 
development process. Agency representatives were requested to review and 
comment on the draft goals and objectives.

�� All agencies in the CRTPO’s database were invited to attend the three MTP kick-off 
meetings held in June 2013. 

�� All agencies in the CRTPO’s database were invited to attend three meetings 
held in September 2013 to obtain public input on the draft fiscally constrained 
roadway project list. In addition, a separate meeting was scheduled before the 
September 26, 2013 meeting held at the Charlotte-Mecklenburg Government 
Center in order to provide the agencies with an opportunity to meet one-on-one 
with CRTPO staff to discuss the projects on the draft fiscally constrained list, as 
well as other issues of concern to the agencies.

�� All agencies in the CRTPO’s database were invited to attend a meeting held on 
December 12, 2013 to review the fiscally-constrained MTP project list overlaid on 
the environmental features map created for the MTP.  This meeting was held to 
provide an additional opportunity for resource agencies to comment prior to the 
completion and release of the draft MTP. Two agencies attended the meeting, the 
Carolina Thread Trail and Mecklenburg County Park and Recreation.

�� Each CRTPO governing body agenda includes a detailed update on the MTP 
development process. The agenda distribution list includes all agencies in the 
Consultation database, thus ensuring additional opportunities to stay informed 
about the MTP’s progress and key milestones. 
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Mitigation

Section 23 CFR 450.322f7 of the metropolitan planning regulations states that 
Metropolitan Transportation Plans must include:

“a discussion of types of potential environmental mitigation activities and 
potential areas to carry out these activities, including activities that may have the 
greatest potential to restore and maintain the environmental functions affected 
by the metropolitan transportation plan. The discussion may focus on policies, 
programs, or strategies, rather than at the project level. The discussion shall be 
developed in consultation with Federal, State, and Tribal land management, 
wildlife, and regulatory agencies. The MPO may establish reasonable timeframes 
for performing this consultation.”

The CRTPO’s regional perspective — combined with the 20-year planning horizons 
required of Metropolitan Transportation Plans — does not permit project-level 
discussion of environmental mitigation. Instead, the information presented 
discusses existing activities that seek to mitigate environmental impacts, potential 
mitigation activities, and the mitigation-related challenges faced by the CRTPO at 
a systems level.

Current Efforts
The CRTPO has in place a series of efforts that will assist in future project development 
through the early identification of potential environmental constraints. Continued 
employment of these activities can result in actions such as project scope changes 
that will result in the avoidance of resources at the planning level, thereby limiting 
the need for, and the expense of, design changes and/or environmental mitigation 
efforts.

�� The development of the CRTPO’s fiscally-constrained roadway project list began 
with the nomination of approximately 270 projects for possible inclusion in 
the MTP. Each submittal was required to provide information on potential 
environmental constraints. The purpose of the request was to assist in the project 
review process and to aid in the development of a project database that included 
potential constraints. Each project was evaluated using the CRTPO’s project 
ranking process that includes a natural resources impacts criterion.  The criterion’s 
objective is to assess the anticipated effect a nominated project may have on the 
natural environment. Figure 7-1 shows major environmental features as well as 
fiscally constrained projects in the CRTPO planning area.

�� The CRTPO regularly conducts analyses of projects on its Thoroughfare Plan/
Comprehensive Transportation Plan to determine if the proposed alignments are 
viable. These analyses include an environmental screening component to identify 
potential constraints that may have to be addressed at the project development 
stage. In some cases, the result has been a modification to the Thoroughfare Plan 
when the screening has determined that the constraints are significant enough to 
warrant such action. In addition, the CRTPO’s local governments conduct similar 
analyses that include an environmental screening. These activities have also 
resulted in Thoroughfare Plan modifications.
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�� The CRTPO uses its involvement in the preparation of feasibility studies and 
project environmental documents to inform the  North Carolina Department of 
Transportation (NCDOT) officials about the presence of potential environmental 
constraints associated with individual projects.

Various agencies within the CRTPO’s planning area also play a significant role in 
mitigation-related activities:

�� Local municipalities have taken a proactive role in establishing buffers around 
creeks, streams, and rivers. Particular attention has been paid to protecting the 
drinking water supply by addressing development issues in critical watershed 
areas.

�� The Catawba Lands Conservancy and the Davidson Land Conservancy have 
augmented the government efforts mentioned above by working to conserve 
environmentally sensitive land and preserving open space. In addition, Farmland 
Preservation Programs help limit impervious areas. Iredell County, for example, 
has over 17,000 acres in farmland preservation.

�� Local municipalities implement stormwater management programs for 
redevelopment and new development. Some jurisdictions manage their own 
programs including Watershed Protection programs, Post-Construction Programs, 
and Goose Creek Watershed Site Specific Water Quality Management Plan. 

In addition to activities of the CRTPO and its local partners, the North Carolina 
Ecosystem Enhancement Program (EEP) implements off-site mitigation projects 
for NCDOT where on-site mitigation is not possible. NCDOT is responsible for 
implementing on-site mitigation projects.

Potential Mitigation Activities
Listed below are potential reasons why mitigation might be necessary on a project, 
along with possible activities that could be considered when a project faces 
environmental constraints. The list below should not be considered an exhaustive 
list of mitigation activities.  Also, project mitigation strategies must be based on the 
unique characteristics of each project and the location where the mitigation is to 
be implemented. 

Several potential mitigation strategies are listed in Table 7-2.  If on site mitigation is 
not feasible, off site mitigation can occur by working with local land use agencies, 
park departments, land conservancies, etc.
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Environmental 
Feature

Potential Mitigation Strategy

Archaeological
Conduct archaeological excavations to ensure artifacts are not lost

Realign and/or relocate the project to avoid the affected resource

Community Impacts

Construct a bridge to help maintain community cohesiveness

Construct sidewalks and bike lanes

Install traffic calming devices

Construct sound barriers

Farmland

Work with local land conservancies or the North Carolina 
Agricultural Development

Farmland Preservation Trust Fund to determine ways to preserve 
the resource

Fragmented Animal 
Habitats

Build overpasses with vegetation or underpasses to allow animals 
to cross safely

Realign and/or relocate projects to avoid impacted habitats

Historic Sites

Realign and/or relocate the project to avoid the affected site

Install landscaping to reduce visual impacts

Relocation

Noise

Erect noise barriers

Depress the facility

Install landscaping to reduce impacts.

Threatened and 
Endangered Species

Realign and/or relocate the project to avoid the affected species

Enhance or restore degraded habitat

Create new, off-site habitats

Stream and Lake 
Buffers

Re-vegetate disturbed areas with native planting

Ensure diffuse stormwater flow provided through the buffer from 
storm drain pipes

Install stormwater treatment structures as mitigation either on-site 
or off-site

Pay impact fees to jurisdictions

Table 7-2: Potential Mitigation Strategies
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Challenges to Mitigation
Rapid growth is a key challenge to mitigation activities. The CRTPO is located in 
one of the fastest growing regions of the nation, resulting in a rapidly shrinking 
inventory of locations where effective mitigation activities can be located.

Limited financial resources are a further challenge. Effective mitigation efforts 
are always difficult to fund, but as overall resources become more limited, the 
willingness to implement mitigation projects may become harder.

Other Issues

Climate Change
Climate change is an increase in the near surface temperature of the earth most 
often as a result of increased Greenhouse Gas (GHG) emissions from the following:

�� Transportation sources;

�� Natural and man-made waste decomposition processes;

�� Air conditioning refrigerants; and

�� Electric energy generation units.

According to the American Meteorological Society (AMS) in 2012: 

“Warming of the climate system now is unequivocal, according to many 
different kinds of evidence. Observations show increases in globally averaged 
air and ocean temperatures, as well as widespread melting of snow and ice and 
rising globally averaged sea level.”  

The official Statement of the AMS also notes: 

“It is clear from extensive scientific evidence that the dominant cause of the 
rapid change in climate of the past half century is human-induced increases in 
the amount of atmospheric greenhouse gases (GHG), including carbon dioxide 
(CO2), chlorofluorocarbons, methane, and nitrous oxide. The most important 
of these over the long term is CO2, whose concentration in the atmosphere is 
rising principally as a result of fossil-fuel combustion and deforestation.”   

Climate change is commonly thought of as an increase in the near surface 
temperature of the earth, but also manifests itself as more frequent extreme 
weather events such as heavy rain, droughts, and severe storms.

Minimum temperatures are increasing in many urban areas. These minimum 
temperature trends are significant, but are not linked to the broader global 
warming trend. Similar trends are not seen at rural locations, suggesting that the 
observed changes in minimum temperatures are associated with urbanization. 
Changing the materials that cover our land surface changes the thermal properties 
of the land from material that has significant moisture levels and lower heat release 
(vegetation) to material that provides little moisture and has a high heat release 
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(non-vegetative surfaces such as roads, roofs, etc.). Several other observational 
and modeling studies in NC and elsewhere confirm this analysis; the changes to 
land use patterns are much more closely linked to local-scale changes in minimum 
temperatures than any broader global warming. 

Climate change can be addressed in transportation planning with mitigation 
and adaption efforts. According to a report published by the Federal Highway 
Administration (FHWA):

“Mitigation of climate change means reducing the major causes of climate 
change: GHG released by human activity. Adaptation to climate change means 
minimizing the potential impacts on the transportation system from climate 
changes such as rising temperatures, increased intensity of storms, rising sea 
levels and increases in overall climate variability.” 

Many federal, state, and local transportation agencies are incorporating climate 
change issues in their various plans and processes. The FHWA has identified four 
primary strategies to reduce GHG emissions from transportation. These four 
strategies include:

1. Improve system and operational 
efficiencies – traffic flow, fuel efficiency, and                               
maintenance, etc;

2. Reduce growth in VMT – land use strategies, 
high occupancy vehicle (HOV) lanes, transit 
options, connectivity, pedestrian and bicycle 
facilities, etc; 

3. Transition to fuels with lower GHG emissions  
– biodiesel, natural gas, plug-in electric, and 
propane; and

4. Improve vehicle technologies – more fuel efficient-vehicles, such as hybrids, 
Corporate Average Fuel Economy (CAFE) standards.

The CRTPO and its partners have already employed a number of noteworthy 
activities which would reduce GHG emissions, several of which are described 
below:

Charlotte Region Fast (Managed) Lanes Study

The three-phased Fast (Managed) Lanes Study, initiated in 2007, was a multi-
county evaluation of the feasibility of implementing managed lanes, including 
HOV and high occupancy toll (HOT) lanes, throughout the CRTPO planning area, as 
well as the adjacent Metropolitan Planning Organization (MPO) and Rural Planning 
Organization (RPO) planning areas. The study was initiated in part because of the 
public’s acceptance of the HOV lanes along ten miles of I-77 between Charlotte 
and Huntersville. HOV and HOT lanes emphasize person movement rather than 
vehicle movement, thereby improving a roadway’s ability to transport more people 
in fewer vehicles.
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Since the completion of the study in June 2013, the CRTPO area has advanced 
several managed lanes projects.

�� I-77 North: The existing HOV lanes are proposed to be converted to HOT lanes 
and extended to NC 150 (Exit 36) in Mooresville. The project is proposed to be 
augmented with a second HOT lane in each direction between I-277 (Brookshire 
Freeway) and the Catawba Avenue interchange (Exit 28);

�� I-485: Planning is now underway for an express toll lane on I-485 between US 74 
and I-77 in southern Mecklenburg County; and

�� Independence Boulevard: Planning is now underway to implement HOT lanes 
on Independence Boulevard from center city Charlotte to I-485 in Matthews. The 
existing bus only lane will be converted to HOT lanes. 

Charlotte Urban Street Design Guidelines (USDG)

The Charlotte City Council adopted the USDG in 2007. The USDG are built upon 
the “complete streets” philosophy, which emphasizes that the transportation 
network should be multi-modal, thereby making alternative modes more viable 
and lessening the community’s reduction on every trip requiring the use of a car. 

NC Complete Streets Policy

The NCDOT adopted a “Complete Streets” policy in July 2009. The policy directs the 
Department to consider and incorporate several modes of transportation when 
building new projects or making improvements to existing infrastructure. The 
Complete Streets Policy is discussed in more detail in the Bicycle, Pedestrian, and 
Greenway chapter.

Connectivity Policy

Several CRTPO jurisdictions have established a road connectivity policy that 
emphasizes a system of streets providing multiple routes and connections between 
origins and destinations. Connectivity is important because a highly connected 
street network can greatly reduce trip lengths, thereby reducing VMT which in turn 
results in reduced emissions.

Transit Planning

Mecklenburg County adopted a 1/2 cent sales tax for transit in 1998 to support a 
vision outlined in the 2025 Integrated Transit/Land Use Plan. The result has been 
the opening of North Carolina’s first light rail line in 2007, with an extension of the 
line to the UNC-Charlotte campus scheduled to open in 2017. In addition, there 
have been increases in bus service (including regional service to outlying cities), 
and strong efforts to promote transit-oriented development (TOD) at existing 
and future rapid transit stations. The emerging transit system, and the concurrent 
land use planning efforts, will provide residents with options to traditional 
transportation and land use patterns. 
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Congestion Mitigation and Air Quality (CMAQ) Funds

The CRTPO member jurisdictions have used CMAQ funds for a variety of purposes 
that will result in a reduced use of GHG fuels. Examples of those CMAQ funded 
projects include:

�� Intersection improvements implemented to help reduce congestion and idling;

�� Street connectivity plans designed to reduce trip length;

�� A bus replacement policy intended to purchase vehicles that are more fuel 
efficient;

�� Traffic signal priority system for mass transit which decreases travel time for buses, 
thereby making transit a more viable transportation option;

�� Implementing diesel engine retrofits that are designed to eliminate old, highly-
polluting engines from off-road construction vehicles; and

�� Developing greenways to promote alternative forms of transportation.

This plan does not include a quantitative assessment of greenhouse gases. 
However, as more consistent methods to measure GHG emissions are developed, 
and as legislative and regulatory mandates emerge, the CRTPO will address them 
accordingly. 

Endangerment Finding and Cause or Contribute Finding
In December 2009, the EPA issued two findings that will have an impact on the 
CRTPO’s transportation planning process in the future: an Endangerment Finding 
and a Cause or Contribute Finding. These findings are discussed below.

Endangerment Finding 

The mix of atmospheric concentrations of six, well-mixed greenhouse gases 
threatens both the public health and the public welfare, both now and in the 
future. The EPA states that these greenhouse gases in the atmosphere constitute 
“air pollution” and that they threaten the public health and welfare. This finding is 
called the “Endangerment Finding”.  The six greenhouse gases are:

�� Carbon dioxide (CO2);

�� Methane (CH4);

�� Nitrous oxide (N2O);

�� Hydrofluorocarbons (HFCs);

�� Perfluorocarbons (PFCs); and

�� Sulfur hexafluoride (SF6).
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Cause or Contribute Finding

The combined greenhouse gas emissions from new motor vehicles and motor 
vehicle engines contribute to the atmospheric concentrations of these key 
greenhouse gases and hence to the threat of climate change. This finding is called 
the “Cause or Contribute Finding.”

The greenhouse gas emissions from the six sources mentioned above account 
for just over 23 percent of total U.S. greenhouse gas emissions. Greenhouse gas 
emissions from on-road vehicles are the second largest greenhouse gas emissions 
source in the United States, behind the electricity generating sector. The EPA’s 
determination treats the emissions of the six key greenhouse gases collectively 
as an “air pollutant” under the Clean Air Act and paves the way for regulating 
emissions from cars.

Prior to this announcement, the EPA announced in May 2009, that it would 
coordinate with the US DOT to set the first ever federal emissions standards for 
greenhouse gases by proposing standards for passenger cars, light-duty trucks, and 
medium-duty passenger vehicles, covering model years 2012 through 2016. These 
vehicle categories are responsible for almost 60 percent of all U.S. transportation-
related greenhouse gas emissions.

The EPA and the National Highway Traffic Safety Administration (NHTSA) finalized 
standards to extend the light-duty vehicle GHG National Program for model years 
2017-2025. Furthermore, the agencies have adopted first-ever GHG regulations for 
heavy-duty engines and vehicles. 

          
          
          
          
          
          
          
          
          
          
Sources:

EPA’s Office of Transportation and Air Quality (OTAQ), 2013

Southeast Regional Climate Center

American Meteorological Society Council Report, 2012

FHWA’s Integrating Climate Change into the Transportation Planning Process, July 
2008
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