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CHAPTER 9
Environmental Analysis

Introduction
Analysis of  the impacts of  transportation projects on 
communities and the natural environment has long 
been an element of  project development, environmental 
documentation, and design. MAP-21 includes requirements 
for planning-level environmental review.  Accordingly, 
this chapter discusses potential environmental mitigation 
strategies to restore or maintain environmental functions 
affected by projects. This chapter also summarizes the 
steps taken by the MPO to consult with federal and state 
regulatory agencies relative to the plans, inventories, 
policies, and concerns of  those agencies.

A preliminary environmental impact screening can identify 
potentially serious impacts that could end up stopping a 
project. Recognizing such issues at the earliest stage of  
planning provides the opportunity to avoid or mitigate 
undesirable impacts through modification or elimination 
of  the project. Early “fatal flaw” analysis helps reduce 
the possibility that subsequent, more detailed analyses 
will uncover unexpected serious environmental impacts. 
This approach helps reduce the risks that are inherent 
in an uncertain planning process, and helps prevents the 
expenditure of  unnecessary time and resources.

A systems-level environmental screening allows 
consideration of  the interactions between various 
projects. Rarely does a project stand independent of  
other projects. The combined impacts of  several projects 
can vary substantially from the summation of  individual 
project impacts. The modification or  elimination  of  
one project due to environmental considerations can 
significantly alter the performance and impacts of  other 
projects. It is important to be able to assess project 
impacts in the context of  the entire MTP.

Although system-level environmental screening does 
not substitute for detailed, project-specific review, this 
assessment can identify and highlight issues requiring 
further analysis. This knowledge reduces the likelihood 
of  unexpected environmental impacts and allows future 
environmental studies to focus on critical issues. The result 
is a transportation plan that not only minimizes negative 
impacts on the natural and man-made environments, but 
one that is ultimately more efficient, timely, and cost-
effective.

Once a few critical decisions are made, constraints on 
roadway cross-sections and alignments (due to safety  

 
 
 
factors and design criteria) limit opportunities to avoid or 
reduce these negative impacts.

Sidewalks and bicycle facilities are much more limited in 
the magnitude of  their environmental and community 
impacts, due to smaller cross-sections and greater 
flexibility in design. Furthermore, pedestrian and bicycle 
facilities are most often built in conjunction with roadway 
facilities, and have only marginal environmental impacts 
beyond those of  the roadway itself. Bicycle and pedestrian 
travel is inherently less disruptive to the environment 
than travel by automobile, especially with respect to air 
pollution, noise, and energy consumption.

Most of  the transit elements in the MTP are associated 
with bus route and service expansions, which typically 
involve no new construction, and have minimal negative 
impacts on either natural or man-made environments. 
In general, transit impacts tend to be positive, in that 
increased service tends to reduce VMT and typically 
improves accessibility in disadvantaged neighborhoods. 
It is difficult to identify environmental impacts for these 
facilities in the context of  this MTP update. Specific 
studies are needed to assess the impacts of  these transit 
systems.

The following discussion is divided into two parts. The 
first focuses on overall impacts to the natural and social 
environments. The second section addresses specific 
issues related to environmental justice.. 

Environmental Impacts 
A qualitative screening was performed to assess the 
potential environmental impacts of  the roadway projects 
recommended for inclusion in the Greensboro Urban 
Area 2040 MTP. This analysis consist of  overlaying project 
alignments and locations onto a series of  maps depicting 
sensitive natural and social resources — Maps 9-1 and 
9-2.  Any proposed project determined to encroach on 
a sensitive area is identified. The nature and degree of  
conflict determines the level of  impact assessed. For 
example, a roadway alignment across a stream is generally 
considered to have a reduced amount of  severe impacts 
than one running along the course of  the stream. Other 
relevant factors include the number of  crossings, amount 
of  traffic, roadway cross-section, and stream size and 
quality. As another example, a road widening is typically 
assumed to be less disruptive to the natural environment 
than a comparable project or new alignment. On the 
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other hand, widening may be more disruptive than a new 
facility in terms of  community impacts which depend on 
available right-of-way, alignment, type of  development, 
and other factors.

Since this is a system-wide, planning-level screening, no 
formal field investigation was conducted, and screening 
was performed on those features for which GIS coverage 
was available. In some instances GIS was updated to 
reflect environmental features that were identified during 
individual project studies. The assessments also took into 
account any recent studies that had been done for individual 
projects. As project plans are further refined, more precise 
environmental assessments may be necessary. For some 
of  the projects in the MTP, environmental studies based 
on federal guidelines are already underway or completed. 
Results are summarized in a series of  evaluation matrices 
for the Completed, 2021, 2030, and 2040 horizon years 
— Figure 9-1.

Each matrix rates the impacts of  every project completed 
in that time period. Impacts in the following categories 
are assessed, based on project and environmental features 
mapping: 

Environmental 
• Hydrological 

1. Lakes
2. Wetlands
3. Watersheds

• National Pollutant Discharge Elimination Sites
• Endangered Species 
• Significant Natural Habitat Areas
• Hazardous Materials 

1. Hazardous Waste Facilities
2. Hazardous Disposal Sites (Superfund sites)

Social
• Schools 
• Hospitals 
• Historic Resources 
• Farmlands 
• Parks/ Open spaces

Potential project impacts (if  any) are classified as 
“Minor,” “Moderate,” or “Major” for each of  the above 
categories. This determination is based on a combination 
of  objective and subjective criteria. For example, impacts 
are generally considered less severe if  the project involves 
widening or other improvements along an existing 

roadway, as opposed to construction on new alignment. 
The following guidelines were used to rate project impacts 
in this screening process: 

Minor Impacts 

• Road widening with single small creek crossing 

• Road widening near sensitive area 

Moderate Impacts 

• Road widening with multiple creek crossings 

• Road widening through sensitive area 

• New alignment with single small creek crossing 

• New alignment near sensitive area 

Major Impacts 

• New alignment along stream 

• New alignment with multiple stream crossings 

• New alignment through sensitive area 

• Road widening or new alignment with numerous 
impacts  
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This analysis is used to adjust or refine proposed roadway 
alignments to minimize possible environmental impacts.  
The screening process allows early identification of  
impacts and areas of  uncertainty that will need to be 
investigated more as a particular project moves forward 
through detailed planning and design. 

The data used for the screening analysis is obtained 
through NC ONEMAP’s website, local government 
databases (Guilford and Greensboro), and agency 
resource consultation.  The MPO obtained various types 
of  data, including mapping, strategies, and policies, 
through consultation with resource agencies.

Consultation and Mitigation 
Development of  the MTP allows the MPO the 
opportunity to consult with environmental agencies and 
review environmental impacts resulting from project 
recommendations. The MTP is an initial step to identifying 
impacted areas and adjusting project alignments to avoid 
or minimize impacts to natural resources. It also allows 
the MPO, as the project sponsor, to make an informed 
decision when setting project priorities for the urban area. 
The result is a transportation plan that not only minimizes 
negative impacts on the natural environments, but one 
that is ultimately more efficient, timely, and cost-effective.

The Federal Highway Administration (FHWA) provided 
a list of  agency contacts to consult during the MTP 
update. A Consultation Process outlining the procedure 
for contacting the resource agencies will be included in 
Appendix B (Public Involvement). A table identifying 
who was contacted and responded will also be included 
in Appendix B. The agencies will be contacted by e-mail 
and will be asked to identify information that the MPO 
should review during the MTP update. Copies of  the 
e-mail sent and the responses will be included in the 
appendices.

Since the transportation planning activities of  the MPO are 
regional in scope, this environmental mitigation discussion 
does not focus on individual projects within the MTP but 
instead highlights a summary of  environmentally sensitive 
areas. The MPO conducts analyses to identify conflicts 
between planned projects and mitigation strategies. It is 
considered an effort to minimize negative effects that a 
project can have on environmentally sensitive areas.

In order to meet these requirements, it is essential to 
know how Federal regulations define mitigation:

• Avoiding the impact altogether by not taking a 
certain action or parts of  an action.

• Minimizing impacts by limiting the degree or 
magnitude of  the action and its implementation.

• Rectifying the impact by repairing, rehabilitating, 
or restoring the affected environment.

• Reducing or eliminating the impact over time by 
preservation and maintenance operations during 
the life of  the action.

• Compensating for the impact by replacing or 
providing substitute resources or environments. 
(Source: 40 CFR 1508.20)

An ordered approach to mitigation, known as 
“sequencing”, involves understanding the affected 
environment and assessing transportation effects 
throughout project development. Effective mitigation 
starts at the beginning of  the environmental process, 
not at the end. Mitigation must be included as an 
integral part of  the alternatives development and 
analysis process.

SEQUENCING:

AVOID ► MINIMIZE ► REPAIR/RESTORE ► 
REDUCE OVER TIME ► COMPENSATE 

FHWA’s mitigation policy states: “Measures necessary 
to mitigate adverse impacts will be incorporated into 
the action and are eligible for Federal funding when the 
Administration determines that:

• The impacts for which mitigation is proposed 
actually result from the Administration action; and

• The proposed mitigation represents a reasonable 
public expenditure after considering the 
impacts of  the action and the benefits of  the 
proposed mitigation measures. In making this 
determination, the Administration will consider, 
among other factors, the extent to which the 
proposed measures will assist in the compliance 
with a Federal statute, Executive Order, or 
Administration regulation or policy. (Source: 23 
CFR 771.105(d))

Identifying Sensitive Areas
There are numerous environmentally sensitive areas found 
throughout the Triad region. Many areas are too small or 
numerous to be clearly identified at a systems project level 
analysis. Some areas are yet to be identified and will only 
become known after the completion of  a project level 
analysis. When a project is ready to move from the MTP 
into the design / engineering phases, the project sponsor 
will conduct any necessary analysis as required by state 
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and federal regulations. The outcome of  this analysis 
determines the type and location of  environmentally 
sensitive areas within the study area.

Previously received agency comments emphasized certain 
areas that the Greensboro Urban Area MPO should 
consider while developing project recommendations. 
For example, the EPA wants the Greensboro area to be 
mindful of  water quality as several streams are on the 
303(d) list (impaired waters). It is important to adequately 
treat storm water from future roadway projects.

The Division of  Water Quality (DWQ) noted the MPO 
should understand that mitigation is required for most 
impacts to wetlands and streams. Mitigation requirements 
are noted at: http://portal.ncdenr.org/web/wq/swp/
ws/401/certsandpermits/mitigation/memos. DWQ also 
noted much of  the mitigation required is coordinated 
through the Ecosystem Enhancement Program (EEP). 
EEP provides high- quality, 

1. Cost-effective projects for watershed 
improvement and protection. 

2. Compensation for unavoidable environmental 
impacts associated with transportation-
infrastructure and economic development

3. Detailed watershed-planning and project-
implementation efforts within North Carolina’s 
threatened or degraded watersheds. 

It is important to note that the mitigation through the 
EEP is provided in advance of  constructing the project.

The MPO included EEP watershed mapping in the 
environmental screening analysis. EEP also allows 
mitigation requirements to be met through the purchase of  
mitigation credits. This allows for a more comprehensive 
identification and restoration of  impaired waters.

The U.S. Fish and Wildlife emphasized the need to avoid 
indirect and cumulative effects to downstream areas by 
protecting and restoring water quality and flows in the 
planning area. This area was emphasized because the Cape 
Fear Shiner (a type of  fish) is considered endangered and 
occurs downstream of  our planning area in the Deep and 
Haw Rivers. Additional research for endangered species 
in Guilford County showed no occurrences. Endangered 
Species is an animal, bird, fish, plant, or organism that is in 
danger of  extinction throughout all or a significant portion of  its 
environment. 

However, the Bald Eagle is listed under a protection act, 
the Carolina Darter (type of  fish) is listed as a species of  
concern, and the Small Whorled Pogonia (type of  plant) 

is listed as threatened with the possibility of  becoming 
endangered.

Indirect and Cumulative Effects is additional analysis 
required for federal funded projects. The analysis evaluates 
direct and indirect effects caused by the transportation 
project in the near and long term. The cumulative effect 
evaluates the incremental impact of  the project when 
added to past, present, and future actions.

During a previous MTP update, the North Carolina 
Department of  Agriculture & Consumer Services  
submitted a letter suggesting areas the MPO should 
consider during the development of  the MTP. They 
included:

1. Location of   Prime Farmland

2. Swine, Cattle, Poultry Facility Locations (housing 
locations, spray fields, transportation routes

3. Multiple Tract Ownership

4. Access to, from, and around Highways

5. Mitigation for loss of  Farmlands

The Department also supplied the MPO with farmland 
mapping based on a farmland preservation assessment.  
The mapping was included in the environmental screening 
analysis.  

Environmental Mitigation Activities
The Greensboro MPO is committed to minimizing and 
mitigating the negative effects of  transportation projects 
on the natural and built environments in order to preserve 
our quality of  life. In doing so, the MPO recognizes that 
not every project will require the same type or level of  
mitigation. Some projects such as new roadways and 
roadway widening involve major construction with 
considerable earth disturbance. Others like intersection 
improvements, street lighting, and resurfacing projects 
involve minor construction and minimal, if  any earth 
disturbance. The mitigation efforts used for a project 
should be dependent upon how severe the impact on 
environmentally sensitive areas is expected to be. The 
following three-step process is used to determine the type 
of  mitigation strategy to apply for any given project:

1. Identify and confirm environmentally sensitive 
areas throughout the project study area.

2. Determine how and to what extent the project will 
impact these environmentally sensitive areas.

3. Develop and review appropriate mitigation 
strategies to lessen the impact these projects have 
on the environmentally sensitive areas.
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To the extent possible, transportation projects should 
minimize off-site disturbance in sensitive areas and 
develop strategies to preserve air and water quality, 
limit tree removal, minimize grading and other earth 
disturbances, provide erosion and sediment control, 
and limit noise and vibration. Where feasible, alternative 
designs or alignments are developed that would lessen the 
project’s impact on environmentally sensitive areas.

The three-step mitigation planning process is designed 
to solicit public input and offer alternative designs or 
alignments and mitigation strategies for comment by 

the environmental review agencies, MPO, and local 
governments.

The table below details mitigation activities and 
measures that should be considered when dealing with 
environmental impacts. The MPO considers many of  
the measures during the project development phase: 
construction of  sidewalks and bicycle lanes, design 
modifications to reduce community impacts, and request 
noise barriers and landscaping to reduce audio and visual 
impacts.

Impacts Mitigation Measures
Air Quality Designate Pedestrian/Transit Oriented Development Areas

Adopt Local Air Quality Mitigation Fee Program
Develop energy efficient incentive Programs
Adopt air quality enhancing design guidelines

Archaeological Archaeological Excavation
Design Modifications to avoid area
Educational Activities

Community Impacts Bridge Community
Sidewalks
Bike Lanes
Develop recreational areas
Traffic Calming
Oral History Project

Environmental Justice Communities Property Owners paid fair market value for property acquired
Residential and Commercial Relocation

Farmland Protect one to one farmland acre for every acre converted
Agricultural conservation easement on farmland
Compensation

Fragmented Animal Habitats Construct overpasses with vegetation
Construct underpasses, such as culverts and viaducts
Other design measures to minimize potential fragmenting of  animal habitats

Historic Sites Relocation of  Historical Property
Design Modification
Landscaping to reduce visual impacts
Photo documentation
Historic archival recording to present historic information to the public

Light Impacts Lens Color
Direction of  lighting
Low Level lighting

Noise Depressed Roads
Noise Barriers
Planting Trees
Construct Tunnels

Park Impacts Construct bike/pedestrian pathways
Dedicate land
Compensation for park dedication fees
Replace impaired functions
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Environmental Justice 

Federal Executive Order 12898 sets out requirements 
for transportation and Environmental Justice (EJ). The 
intention is to demonstrate that minority and low income 
communities would not be disproportionately affected 
in an adverse manner under the transportation plan. 
Environmental Justice requirements also address public 
involvement, and these requirements are satisfied under 
the Public Participation Plan and the steps taken for the 
MTP public involvement effort.

Environmental Justice (EJ) is a concept intended to avoid 
the use of  federal funds for projects, programs, or other 
activities that generate disproportionate or discriminatory 
adverse impacts on minority or low-income populations. 
This effort is consistent with Title VI of  the 1964 Civil 
Rights Act, and is promoted by the U.S. Department of  
Transportation (USDOT) as an integral part of  the long- 
range transportation planning process, as well as individual 
project planning and design. The environmental justice 
assessment incorporated in the MTP update is based on 
three basic principles, derived from guidance issued by 
the USDOT: 

Principle 1:
The planning process should minimize, mitigate, or avoid 
environmental impacts (including economic, social, and 
human health impacts) that affect minority and low-
income populations with disproportionate severity. 

Principle 2:
The benefits intended to result from the transportation 
planning process should not be delayed, reduced, or 
denied to minority and low-income populations. 

Principle 3:
Any community potentially affected by outcomes of  the 
transportation planning process should be provided with 
the opportunity for complete and equitable participation 
in decision-making. 

As part of  this MTP update, the Greensboro MPO 
identifies the geographic distribution of  low- income 
and minority populations in order to assess the effects of  
various transportation investments in the plan. The MPO 
has also identified Low English Proficiency households. 
This category includes households with persons 14 and 
over who do not speak English only or very well. The 
MPO also endeavored to develop and carry out a public 
involvement process that not only reduced obstacles to 
participation by minority and low-income communities, 
but also actively sought out their input. This effort will be 
detailed in Appendix B of  this report.

It must be stressed that the environmental justice 
screening conducted for this study is not intended 
to quantify specific impacts. As described above, it 
is intended to guide the development of  a plan that is 
equitable in terms of  both costs and benefits. In addition, 
a critical purpose of  this screening is the identification 
of  projects in the MTP that have the potential to affect 

Impacts Mitigation Measures
Streams Stream Restoration

Vegetative buffer zones
Strict erosion and sedimentation control measures
Consider best practices for storm water management

Threatened & Endangered Species Preservation
Enhancement or restoration of  degraded habitat
Creation of  new habitats
Establishment of  Buffer areas around existing habitats
Modifications of  land use practices
Restrictions on land access

Viewshed Impacts Vegetation and Landscaping
Screening
Buffers
Earth Berms
Camouflage
Lighting

Wetlands Compensation
Wetland Restoration possible through EEP
Creation of  new wetlands
Strict erosion and sedimentation control measures
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communities of  special interest. When individual studies 
begin as part of  project implementation a more detailed 
analyses, including field surveys, will be needed to identify 
and minimize specific community impacts on a project-
by-project basis.

The following methodology identifies communities 
subject to environmental justice screening. A majority of  
the analysis was based on the 2013 American Community 
Survey data at the block group level. Regional thresholds 
were calculated based on the Triad MPO boundaries 
for the populations of  interest. The distributions of  
populations of  interest (African-American, Hispanic, 
Asia, Native American, and low-income families) within 
each block group were calculated. If  individuals from any 
one of  these categories comprised more than the regional 
threshold in a particular block group they are flagged 
for analysis for that population category. For example 
23.8% of  Triad MPO’s coverage area total population 
is African American; therefore any block group having 
more than 23.8% African American was flagged. Based 
on Guilford County percentages, the Hispanic target was 
8.7%, Asian was 2.6%, American Indian was 0.35%, and 

low-income families were 15.7%. All block groups with 
any percentage of  low English proficiency households 
were flagged. Thematic maps were prepared, to depict 
concentrations of  each population group by block 
group data. Block groups were shaded to represent 
concentrations of  populations with manual breaks at or 
near the target percentage. When overlaid with proposed 
roadway projects, these maps provided a useful tool for 
analyzing and communicating impacts. These maps are 
included as Maps 9-3, 9-4, 9-5, 9-6, 9-7, 9-8.

If  a roadway project is proposed in or near one of  the 
identified block groups, a qualitative assessment is made 
of  the project’s potential impacts on the communities of  
interest. The results are broadly summarized in Figure 
9-1. Since projects are grouped by horizon year it is 
also possible to review the relative timeliness of  project 
implementation in minority and low-income communities.

Based on MPO system level analysis, no adverse impacts 
to environmental resources or minority and low income 
communities were identified. However, as stated earlier, 
project level evaluation would be needed to verify possible 
impacts.
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Transit Projects  
The transit element of  the MTP has special relevance with 
regard to environmental justice. Roadway improvements 
cannot be assumed to correlate with improved 
transportation for all populations because minority and 
low- income populations depend more heavily on modes 
alternative to the automobile for access to jobs, goods, 
and services. However, the addition of  sidewalks, bicycles, 
and transit amenities to roadway projects broadens the 
benefits to those who depend on other modes than 
automobiles. The maintenance and enhancement of  
transit service in minority and low-income communities 
is an important aspect of  environmental justice.

Maps 9-9 and 9-10 superimpose transit service 
expansions and improvements on total minority and low- 
income distribution maps. The Total Minority map is a 
composite of  African American, Asian, Hispanic, and 
American Indian. Service enhancements of  particular 
benefit to minority and low-income communities are 
listed below.

Figures 9-2 and 9-3 provide a quantitative analysis 
of  how accessible transit is to minority, low English 
proficiency, and low-income areas. The analysis is based 
on the percentage of  total bus stops and transit route 
miles located within the flagged block groups.

 

GTA PART
Total bus stops 1103 29
# Bus Stops in Total 
Minority Threshold Areas 
(>35.5%)

863 21

% 78% 72%

# Bus Stops in Flagged 
Low English Proficiency 
Areas (>0)

666 24

% 60% 83%

# Bus Stops in Flagged 
Below Poverty Areas 
(>15.7%)

777 12

% 70% 41%

FIGURE 9-2
Transit Bus Stop Accessibility

New Services Implemented (since last MTP 
update)

• Route 15 added serving Yanceyville Street

• Evening service enhancement increasing headway 
frequency from hourly to 30 minutes between PM 
peak hours and midnight

• Lawndale Connector upgraded to a full route

Short-Range Future Service Plans (by 2021)

• Splitting Route 12 into two routes – Randleman 
Road and Elm-Eugene

• Enhanced Sunday service with all 16 routes with 
headway frequency of  30 minutes

• Open Mobility Management Center*

• Construct new passenger facility, transfer hub and 
maintenance facility*

• Limited weekend service*

• Extended evening service*

• Greater frequency on Surry, Davidson and 
Randolph County routes*

Mid-Range Future Service Plans (by 2030)

• Cross-Town Routes 
Florida Street 
Cone Boulevard
Holden Road
New Garden Road
Pisgah Church Road 

• Increase Frequency on Routes
Route 15 (Yanceyville Street) – 30 minutes
Route 11 (High Point Road) – 15 minutes

• Greater frequency between Greensboro, High 
Point and Winston-Salem*

• Re-activate planning for passenger rail service 
between Greensboro and Winston-Salem*

• Service extension into Rockingham County*

• Increase service accessibility to the Piedmont Triad 
International Airport*

*PART
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GREENSBORO URBAN AREA 
2040 Metropolitan Transportation Plan 

Environmental Analysis 9-22

Long-Range Service Plan (by 2040) 

• Cross-Town Routes 

Piedmont Triad International Airport to Depot

• Increase Frequency on Routes
Route 12 (Randleman Road) – 15 minutes
Route 8 (Battleground Avenue) – 15 minutes
Route 6 (Summit Avenue) – 15 minutes
Route 1 (Spring Garden/ Wendover Avenue) – 15 
minutes
Route 10 (E. Market Street) – 15 minutes

• Connect to transit systems in the Charlotte Metro 
Region*

• Begin development of  passenger rail service 
between Greensboro and Winston-Salem.*

Other Modes and Projects 
The MTP identifies policies and projects designed to 
enhance the convenience and safety of  pedestrians and 
bicyclists. These elements of  the transportation plan 
will benefit minority and low-income populations by 
increasing the attractiveness of  the non-motorized travel 
modes, as well as improving and expanding access to 
transit service.

The Greensboro Urban Area MPO adopted the BiPed Plan 
in October 2006. The plan addresses immediate and long- 
term needs for bicycle, pedestrian, and greenway facilities. 
Several projects have been implemented throughout the 
urban area such as the construction of  sidewalks near bus 
stops and schools. Detailed information about short and 
long term sidewalk and bicycle projects can be found in 
the Greensboro Urban Area Bicycle, Pedestrian, and Greenway 
Master Plan.

Overall, the Environmental and Environmental Justice 
analyzes are enhanced in this MTP. The additional 
consultation with resource agencies and increased 
identification of  minority populations assists the 
Greensboro Urban Area MPO in considering sensitive 
areas early on in project development. The Environmental 
Impact Matrix ties effectively to the Public Involvement 
Plan which includes strategies for special outreach to 
minority populations. The matrix will assist the MPO 
in determining which transportation projects will need 
the additional outreach as the project moves through 
development.

*PART
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