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Executive Summary 
S.1 DESCRIPTION OF THE PROPOSED ACTION 

The Mazeppa Road Flyover Rail Crossing project will eliminate the at-grade rail crossing (Crossing 721665L at 
milepost 30.61) and intersection at Mazeppa Road/Connector Road and North Carolina State Highway NC-
115 and replace it with a four-lane bridge over the Norfolk Southern (NS) Rail tracks and NC-115.  The 
project also includes construction of a new two-way road to maintain access between Mazeppa 
Road/Connector Road and NC-115 and a two-way access road from Mazeppa Road to McKenzie Road, a road 
that intersects Mazeppa road to the east of the intersection of Mazeppa Road and NC-115, to maintain 
access to businesses in the South Iredell Industrial Park.   

The Town of Mooresville proposes this project to improve upon the following: 

• Connectivity – Improved grade separated connectivity is needed to provide adequate east-west 
access in the northern part of Mooresville (i.e., within the study area) to the NGK Ceramics 
Manufacturing Plant site, the South Iredell Industrial Park and future land designated for light 
industrial uses in the immediate area. 

• Traffic Congestion – The existing roadways within the study area are substandard with no shoulders.  
The significant increase in traffic associated with the light industrial development requires that the 
Town make roadway improvements to Mazeppa Road which will also not impede critical freight rail 
operations to the NGK plant.   

• Emergency Response – The Mazeppa-Connector Road is currently blocked three times a week for 
periods of 20 minutes or more from NS freight rail shipments to the NGK Ceramics facility. This 
blockage does not permit unimpeded travel by emergency response vehicles, increasing the 
emergency response times.  The nearest hospital is 16 miles away and when the road is blocked by 
the train the emergency response vehicles and other life safety services experience are negatively 
impacted. 

The Mazeppa Road Flyover will address the current transportation challenges created by the high volume of 
traffic through the Mazeppa Road/Connector Road and NC-115 intersection and at grade crossing.  The 
project is also a critical component of the connection to the new Exit 38 on I-77. In Figure 7, the land uses 
along the corridor are shown.  The industrial area is east of the intersection of Mazeppa Road and NC-115, 
shaded blue.  The Town of Mooresville recently constructed Connector Road, creating a four-way 
intersection at NC-115 and Mazeppa Road.  At this intersection, Mazeppa Road turns into Connector Road, 
which crosses over US 21 where it turns into Cornelius Road and will eventually connect to I-77 at a future 
interchange (Exit 38) at Cornelius Road.   
S.2 OTHER GOVERNMENTAL ACTIONS REQUIRED 

The Mazeppa Road Flyover project may be required to meet local National Pollutant Discharge Elimination 
System (NPDES) Phase 2 or Water Supply Stormwater Management requirements. 

S.3 ALTERNATIVES CONSIDERED 

Alternative 1 proposes to construct a four-lane bridge over the Norfolk Southern (NS) Rail tracks and NC-115, 
which also includes a two-way road to maintain access between Mazeppa Road/Connector Road and NC-115, 
a two-way access road from Mazeppa Road to McKenzie Road, and a road that intersects Mazeppa road to 
the east of the intersection of Mazeppa Road and NC-115, to maintain access to businesses in the South Iredell 
Industrial Park.   

Alternative 2 proposes no build. 

Alternative Carried Forward - Because the intersection of Mazeppa Road/Connector Road and NC-115 
currently operates at a Level of Service (LOS) of “F” in the AM Peak-Hour and “D” in the PM Peak-Hour, the 
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Town of Mooresville has selected Alternative 1 for presentation at the public hearing. 

S.4 SUMMARY OF IMPACTS 

The impacts for the detailed study alternative are summarized in Table S.1. 

S.5 RECOMMENDED ALTERNATIVE 

The Town of Mooresville has selected a recommended alternative to be Alternative 1.  The recommended 
alternative will be presented at the Public Hearing. 

S.6 AGENCY COORDINATION 

Input was sought from the following federal, state and local agencies during the development of this EA: 

• U.S. Army Corps of Engineers 

• U.S. Fish and Wildlife Service 

• U.S. Forest Service 

• N.C. Department of Natural and Cultural Resources 

• N.C. Wildlife Resources Commission 

• N.C. Department of Agriculture 

• N.C. Environmental Review Clearinghouse 

• Iredell County Planning Department 

• Town of Mooresville 

• Mooresville-South Iredell Economic Development Corporation 

• Mooresville-South Iredell Chamber of Commerce 
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Table S-1 Summary of Impacts 

Environmental Features Alternative 1 

Project Area 11 acres 

Relocations                                                                                 Residential 

Businesses 

Non-Profit 

0 

0 

0 

Total Relocations 0 

Disproportionate Impact to Minority/Low Income Pop. 0 

Historic Properties (adverse effect) 0 

Community Facilities Impacted 0 

Section 4(f) Impacts (de minimus determination) 0 

Noise Receptor Impacts 0 

Prime Farmlands (acres) 0 

Upland Forested Acres (acres) 0 
Streams (linear feet) 0 

Wetlands (acres) 0 

100-year Floodplain and Floodway Impacts 0 

Federally Protected Species 0 

Construction Cost  $7,869,945 

Utility Relocation Cost 0 

Right of Way Cost $318,060 

Design/Contingency $786,995 

Total Cost $8,975,000 

NOTES: The proposed project would not affect any archaeological resources or water supply watersheds. It would not create 
any impacts to hazardous materials sites. 
 
S.7 ADDITIONAL INFORMATION 
The following individuals may be contacted for additional information concerning this Environmental 
Assessment:
 
 

Mr. Ryan Rase, PE 
Deputy Town Manager 
Town of Mooresville 
2523 Charlotte Highway  
Mooresville, NC 28117 

Mr. Jonathan Young, PE 
Engineering Services Director 
Town of Mooresville 
2523 Charlotte Highway 
Mooresville, NC 28117 
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1.0 DESCRIPTION OF PROPOSED ACTION 
The Town of Mooresville proposes the Mazeppa Road Flyover Rail Crossing project to eliminate 
the at-grade rail crossing (Crossing 721665L at milepost 30.61) and intersection at Mazeppa 
Road/Connector Road and North Carolina State Highway NC-115.  The scope of this NEPA 
includes the construction of a four-lane bridge over the Norfolk Southern (NS) Rail tracks and 
NC-115 and the construction of a new two-way road to maintain access between Mazeppa 
Road/Connector Road and NC-115 and a two-way access road from Mazeppa Road to McKenzie 
Road, a road that intersects Mazeppa road to the east of the intersection of Mazeppa Road and 
NC-115, to maintain access to businesses in the South Iredell Industrial Park.   

The Mazeppa Road Flyover will address the current transportation challenges created by the 
high volume of traffic through the Mazeppa Road/Connector Road and NC-115 intersection and 
at grade crossing.  The project is also a critical component of the connection to the new Exit 38 
on I-77. In Figure 7, the land uses along the corridor are shown.  The industrial area is east of 
the intersection of Mazeppa Road and NC-115, shaded blue.  The Town of Mooresville recently 
constructed Connector Road, creating a four-way intersection at NC-115 and Mazeppa Road.  
At this intersection, Mazeppa Road turns into Connector Road, which crosses over US 21 where 
it turns into Cornelius Road and will eventually connect to I-77 at a future interchange (Exit 38) 
at Cornelius Road.   

1.1 Project Setting 
The Town of Mooresville, North Carolina, is located on the eastern portion of Lake Norman in 
southern Iredell County, just 25 miles north of the fast-growing Charlotte Metro area. Mazeppa 
Road is located in northern Mooresville, where it runs south west toward Mooresville’s center 
before intersecting with NC-115. Mazeppa Road turns into the recently constructed Connector 
Road west of NC-115, crosses over US 21 where it turns into Cornelius Road and will eventually 
connect to I-77 at a future interchange at Cornelius Road, which is expected to bring even 
higher traffic volumes through this intersection in the future. The location of the flyover will be 
just to the south of the existing at-grade crossing. 

The area around this intersection is primarily industrial. The primary user of the railroad 
corridor through the project area is NS for freight operations. NS provides service to NGK 
Ceramics two to three times per week.  Each time, the train completely blocks all access 
through that intersection.  While there have been no collisions between 2013-2017, vehicles 
cannot access NC-115 or Connector Road from Mazeppa Road, and vice versa, for 15 to 20 
minutes each time. The Mazeppa Road crossing is occupied by the train during those times. 
When this occurs, vehicles must find alternate routes to cross NC-115. The NS “O” Line could 
serve as an alternate north-south route to the mainline along the North Carolina Railroad 
corridor should the mainline become inoperable. 

NGK Ceramics plant is located in the northeast quadrant of the crossing and other businesses 
and major employers that use this intersection include Pactiv with 550 employees, Bestco with 

https://en.wikipedia.org/wiki/Iredell_County,_North_Carolina
https://en.wikipedia.org/wiki/Charlotte_metropolitan_area


 

 

476 employees, Tristone Flowtech with 302 employees, Carolina Beverage Group with 280 
employees, and Team Penske with 250 employees, to name a few.  Figure 10 on page 13 shows 
the location, number of employees and daily truck trips for the businesses in this area.   

There are approximately 450 developable acres on the north and south sides of Mazeppa Road 
to the east of NC-115.  Future land uses in this area are planned to be mostly industrial with 
some recreational. In addition, Mooresville’s economic development plan for this area of Town 
recognizes the importance of rail access to market industrial areas along the Mazeppa Road 
corridor.  Train traffic along the NS “O” Line is projected to increase as industrial development 
grows in the area.   

The Mazeppa Road Flyover will be a new road construction managed by the North Carolina 
Department of Transportation (NC DOT) and the Town of Mooresville.  The figure on the 
following page shows an aerial overview with the project boundaries evaluated under this NEPA 
EA identified with a red border.   

   
Figure 1 The aerial of the project area evaluated under this NEPA EA is shown with a red border. 

The land area estimated to be impacted from the Mazeppa Road Flyover is approximately 11 



 

 

acres.  The majority of the construction activities will take place in or near existing right of way 
and within previously disturbed land.   

1.2 Corridor History 
Historic aerial photographs indicate that the site area was undeveloped in 1983 with the 
exception of farm fields, a few farm houses and the Norfolk Southern (NS) rail line that parallels 
the Statesville Highway and is perpendicular to Mazeppa Road.  In the 1993 aerial photograph 
the NGK Ceramics plant is present.   The 2006 aerial photograph shows residential subdivisions 
on the west side of Statesville Highway but the Connector Road is not present.  Development of 
the area did not change from 2006 – 2012. The 2016 aerial photograph shows that the 
Connector Road has been constructed. 

1.3 NEPA/404 Merger Process 
In 1997, to streamline the NEPA process, NCDOT, Federal Highway Administration (FHWA), and 
the US Army Corps of Engineers (USACE) developed an interagency agreement that 
merged/combined the NEPA process and the Section 404 permitting process. This "NEPA/404 
Merger Process" allows federal and state environmental regulatory and resource agencies to 
participate in the transportation decision making process. The NEPA/404 Merger Process is 
structured with milestones called “concurrence points” that occur at key decision points in the 
NEPA process. The NEPA/404 Merger Team meets and seeks agreement on each of the 
following concurrence points: 1) Purpose & Need and Project Study Area; 2) Development of 
Study Alternatives; 2A) Alternative Bridging Decisions & Alignment Review; 3) Selection of the 
Least Environmentally Damaging Practicable Alternative (LEDPA) which is also referred to as the 
"Preferred Alternative"; 4A) Section 401/404 Avoidance & Minimization; 4B) 30% Hydraulic 
Review; and, 4C) Permit Drawings Review. 

The proposed project’s “area of potential effect” has been surveyed through approved field 
observation and data collection methodologies for the presence of sensitive resources that 
could be negatively impacted by the proposed project, such as wetlands, endangered species, 
and historical/archeological resources.  No sensitive resources were found to exist in the 
project area.  NC DOT will serve as the certified project administrator and will own and 
maintain the Mazeppa Road Flyover.    

1.4 Project Funding  
The Town of Mooresville submitted an application requesting $5,385,000 in funding from the 
U.S. Department of Transportation (DOT) “Infrastructure for Rebuilding America” 
Transportation Grants program to build the $8,975,000 Mazeppa Road Flyover Project. The 
Town has committed matching funds from its local public sources in the amount of $3,590,000. 
If awarded the grant, construction can begin in September 2020.  North Carolina Department of 
Transportation (NC DOT) will serve as the certified project administrator for the Town of 
Mooresville to build the Mazeppa Road Flyover Project and will own and maintain the 
improvement.  Table 2 shows the Project’s funding breakdown submitted to DOT. 

Table 2 The sources and uses of funding proposed for the project described below include a federal grant 



 

 

and local match. 

Uses of Funding Mooresville Local 
Match FY 2019 INFRA Total Project Cost % of Total Project 

Cost 

Design/Contingency $314,798 $472,197 $786,995 9% 

ROW Acquisition $127,224 $190,836 $318,060 3% 

Construction $3,147,978 $4,721,967 $7,869,945 88% 

TOTAL COST $3,590,000 $5,385,000 $8,975,000 100% 

   

  



 

 

2.0 PURPOSE AND NEED FOR THE PROJECT 
2.1 Project Purpose 
The purpose of the Mazeppa Road Flyover Project is to alleviate the congestion at the at-grade 
intersection and lessen the burden on the Town’s existing transportation network, which has 
become overburdened. With no direct connection to I-77, truck drivers choose to cut-through 
residential roadways to avoid this delay while trying to access I-77.  Freight trucks travel 
through Mooresville on small residential streets and cause significant damage to curbs and 
sidewalks as semi-trucks attempt to make tight turns.  The proposed Flyover will ensure the 
good condition of infrastructure that supports commerce and economic growth by eliminating 
the congestion and delays caused by that at-grade crossing and supporting the implementation 
of a “designated truck route”, as recommended by Mooresville’s Comprehensive 
Transportation Plan. 

The area around this intersection is primarily industrial. The primary user of the railroad 
corridor through the project area is NS for freight operations. NS provides service to NGK 
Ceramics two to three times per week.  Each time, the train completely blocks all access 
through that intersection.  While there have been no collisions between 2013-2017, vehicles 
cannot access NC-115 or Connector Road from Mazeppa Road, and vice versa, for 15 to 20 
minutes each time. The Mazeppa Road crossing is occupied by the train during those times. 
When this occurs, vehicles must find alternate routes to cross NC-115. The NS “O” Line could 
serve as an alternate north-south route to the mainline along the North Carolina Railroad 
corridor should the mainline become inoperable. 

NGK Ceramics plant is located in the northeast quadrant of the crossing and other businesses 
and major employers that use this intersection include Pactiv with 550 employees, Bestco with 
476 employees, Tristone Flowtech with 302 employees, Carolina Beverage Group with 280 
employees, and Team Penske with 250 employees, to name a few.  Figure 10 on page 13 shows 
the location, number of employees and daily truck trips for the businesses in this area.   

There are approximately 450 developable acres on the north and south sides of Mazeppa Road 
to the east of NC-115.  Future land uses in this area are planned to be mostly industrial with 
some recreational. In addition, Mooresville’s economic development plan for this area of Town 
recognizes the importance of rail access to market industrial areas along the Mazeppa Road 
corridor.  Train traffic along the NS “O” Line is projected to increase as industrial development 
grows in the area.   

The Town of Mooresville seeks funding from the INFRA grant program to improve upon the 
following: 

• Connectivity – Improved grade separated connectivity is needed to provide adequate 
east-west access in the northern part of Mooresville (i.e., within the study area) to the 
NGK Ceramics Manufacturing Plant site, the South Iredell Industrial Park and future land 
designated for light industrial uses in the immediate area. 



 

 

• Traffic Congestion – The existing roadways within the study area are substandard with no 
shoulders.  The significant increase in traffic associated with the light industrial 
development requires that the Town make roadway improvements to Mazeppa Road 
which will also not impede critical freight rail operations to the NGK plant.   

• Emergency Response – The Mazeppa-Connector Road is currently blocked three times a 
week for periods of 20 minutes or more from NS freight rail shipments to the NGK 
Ceramics facility. This blockage does not permit unimpeded travel by emergency response 
vehicles, increasing the emergency response times.  The nearest hospital is 16 miles away 
and when the road is blocked by the train the emergency response vehicles and other life 
safety services experience are negatively impacted. 

Existing and proposed development, existing topography, highway geometry, existing railroad 
location and elevation, impacts, and future extension were all considerations evaluated prior to 
selecting the proposed Mazeppa Road Flyover Project. The project incorporates transportation 
strategies to ensure conformance to the spirit and intent of the Town’s Comprehensive 
Transportation Plan and to mitigate potential negative impacts to surrounding road networks 
due to high density traffic volume development. 

2.2 Project Need 
The intersection of Mazeppa Road/Connector Road and NC-115 is a paved, three-lane, two-
track at-grade crossing that currently operates at a Level of Service (LOS) of “F” in the AM Peak-
Hour and “D” in the PM Peak-Hour. More than 800 daily truck deliveries to and from thirty-two 
(32) businesses employing more than 4,100 employees in the Mazeppa Road area travel 
through the at-grade crossing at Mazeppa Road and NC-115.  The warning devices at the 
Mazeppa Road crossing include crossbuck signs, flashing lights, and gates.  

To assess the LOS, Build – No Build scenarios were calculated for this intersection and are 
summarized in Figure 3. The current 2019 Level of Service (LOS) at this intersection is an “F” 
(88.5 seconds) in the AM Peak-Hour and a “D” (36.9 seconds) in the PM Peak-Hour.  If the 
flyover is not built, the LOS during the AM Peak-Hour maintains its “F” rating in 2039 and the 
delay increases to 179.7 seconds, and the LOS during the PM Peak-Hour decreases to an “E” 
(58.6 seconds) by 2039.   

Mazeppa Road turns into the recently constructed Connector Road west of NC-115, crosses 
over US 21 where it turns into Cornelius Road and will eventually connect to I-77 at a future 
interchange at Cornelius Road, which is expected to more than double the average annual daily 
traffic (AADT) through this intersection in the future. This new exit, Exit 38, will be added to I-77 
and construction will begin in 2025.  

The Mazeppa Road Flyover will address the current transportation challenges created by the 
high volume of traffic through the Mazeppa Road/Connector Road and NC-115 intersection and 
at grade crossing.  The project is also a critical component of the connection to the new Exit 38 
on I-77. In Figure 7, the land uses along the corridor are shown.  The industrial area is east of 
the intersection of Mazeppa Road and NC-115, shaded blue.  The Town of Mooresville recently 



 

 

constructed Connector Road, creating a four-way intersection at NC-115 and Mazeppa Road.  
At this intersection, Mazeppa Road turns into Connector Road, which crosses over US 21 where 
it turns into Cornelius Road and will eventually connect to I-77 at a future interchange (Exit 38) 
at Cornelius Road.   

 
Figure 2 Connecting an industrialized area of Mooresville, shown in blue on the figure, to I-77 will 
accommodate the expected increase in AADT and eliminate bottlenecks in the freight supply chain. 

To address these transportation challenges, the Town of Mooresville and NC DOT recommend 
the project “Mazeppa Flyover Rail Crossing”.  The crossing inventory sheet is shown in Figure 8.  
This project is a realignment of Mazeppa Road and Connector Road to eliminate the at-grade 
crossing by grade separating Mazeppa Road with a four-lane bridge over the railroad and NC-
115 just to the south of the existing at-grade crossing. 



2.3 Population Growth 
The Town of Mooresville, North Carolina, is experiencing rapid growth. Between 2000 and 
2010, Iredell County grew 30%, a rate much higher than the average for North Carolina (18.5%).  
Through the 1990’s, Mooresville’s population increased by nearly 70%. Mooresville has planned 
several infrastructure improvements to help handle the increased traffic demand on area 
roadways, as well as improve access and attract further development.  

These factors contributed to Mooresville’s growth from a small town with a downtown central 
business district centered on a railroad depot and textile mill to a more suburban area of 
residential subdivisions, shopping centers, and business parks, influencing demographics and 
travel patterns:  

• The creation of Lake Norman in the early 1960’s for hydroelectric power, water supply 
source, and recreation area, 

• Opening of Interstate 77, 

• Proximity to a metropolitan area (Charlotte, NC), 

• Proximity to large, international airports (Charlotte-Douglas International Airport in 
Charlotte and Piedmont International Airport in Greensboro), 

• Opening of the Lake Norman Regional Medical Center, 

• Race City, USA as Mooresville has come to be known, is home to more than 60 race 
teams of the National Association of Stock Car Auto Racing (NASCAR) and the North 
Carolina Auto Racing Hall of Fame. This industry attracts over 180,000 tourists to 
Mooresville each year. 

All of the items have played a significant role in the Town recently being notified by the State of 
North Carolina that the municipality now has an estimated population of over 40,000 citizens. 

2.4 Roadway Capacity 
More than 800 daily truck deliveries to and from thirty-two (32) businesses employing more 
than 4,100 employees in the Mazeppa Road area travel through the at-grade crossing at 
Mazeppa Road and NC-115 to reach Interstate 77.  The current at-grade crossing causes severe 
back up and congestion.  The proposed Flyover will eliminate bottlenecks in the freight supply 
chain by building a grade separated crossing over NC-115 and the two-track NS “O” line. 

With no direct connection to I-77, truck drivers choose to cut-through residential roadways to 
avoid this delay while trying to access I-77.  Freight trucks travel through Mooresville on small 
residential streets and cause significant damage to curbs and sidewalks as semi-trucks attempt 
to make tight turns.  The proposed Flyover will ensure the good condition of infrastructure that 
supports commerce and economic growth by eliminating the congestion and delays caused by 
that at-grade crossing and supporting the implementation of a “designated truck route”, as 
recommended by Mooresville’s Comprehensive Transportation Plan. 



 

 

NC DOT Rail Division completed the Mooresville Traffic Separation Study (STIP NO. P-3309) to 
evaluate the private and public crossings throughout Mooresville.  The study recommended a 
grade separated crossing at Mazeppa Road.  As a result, NC DOT Rail Division is currently 
completing the Mazeppa Road feasibility study, including traffic counts and traffic forecast.  The 
2019 LOS at this intersection is an “F” during AM Peak-Hours and “D during PM Peak-Hours, 
and if the flyover is not built, the LOS for AM and PM will continue to down grade to an “F” and 
“E” respectively, in 2039, as shown in Figure 3 below.   

Constructing a bridge over NC-115 and the NS rail line will eliminate the four-way intersection 
and at-grade crossing at Mazeppa Road and NC-115.  Access to Mazeppa Road will be a two 
way ramp between NC-115 and Connector Road.  Deliveries and employees traveling south on 
NC-115 will exit onto the two way ramp to Connector Road, and then make a left turn (east) 
onto Connector Road, which turns into Mazeppa Road, crossing over NC-115 and the NS Rail 
Road on the flyover, unencumbered.  Likewise, motorists travelling north on NC-115 will pass 
under the new Mazeppa Road Flyover to the new two way ramp between NC-115 and 
Connector Road, make a left turn, and travel to Connector Road, making another left turn onto 
Connector Road, which turns into Mazeppa Road, crossing over NC-115 and the NS Rail Road on 
the flyover, unencumbered.  Traffic going west on Mazeppa Road or east on Connector Road to 
access NC-115 will turn onto the new two way ramp on Connector Road, accessing NC-115 
north of the flyover.  Mazeppa Road will be realigned south of the existing road and its 
intersection with NC-115.  The original roadway will be used as a local access road into NGK 
Ceramics.  To get to NC-115 from NGK Ceramics, motorists will travel on Mazeppa Road over 
NC-115 and the NS Rail Road using the flyover to Connector Road and turn right onto the two 
way ramp to reach NC-115.   

Figure 3 The Level of Service severely degrades over time if the Mazeppa Road Flyover is not built. 



2.5 System Linkage 
2.5.1 Description of Existing Conditions 
The intersection of Mazeppa Road/Connector Road and NC-115 is a paved, three-lane, two-
track at-grade crossing that currently operates at a Level of Service (LOS) of “F” in the AM Peak-
Hour and “D” in the PM Peak-Hour. More than 800 daily truck deliveries to and from thirty-two 
(32) businesses employing more than 4,100 employees in the Mazeppa Road area travel 
through the at-grade crossing at Mazeppa Road and NC-115.  The warning devices at the 
Mazeppa Road crossing include crossbuck signs, flashing lights, and gates.  

Mazeppa Road turns into the recently constructed Connector Road west of NC-115, crosses 
over US 21 where it turns into Cornelius Road and will eventually connect to I-77 at a future 
interchange at Cornelius Road, which is expected to more than double the average annual daily 
traffic (AADT) through this intersection in the future. This new exit, Exit 38, will be added to I-77 
and construction will begin in 2025.  

The area around this intersection is primarily industrial. The primary user of the railroad 
corridor through the project area is NS for freight operations. NS provides service to NGK 
Ceramics two to three times per week.  Each time, the train completely blocks all access 
through that intersection.  While there have been no collisions between 2013-2017, vehicles 
cannot access NC-115 or Connector Road from Mazeppa Road, and vice versa, for 15 to 20 
minutes each time. The Mazeppa Road crossing is occupied by the train during those times. 
When this occurs, vehicles must find alternate routes to cross NC-115. The NS “O” Line could 
serve as an alternate north-south route to the mainline along the North Carolina Railroad 
corridor should the mainline become inoperable. 

NGK Ceramics plant is located in the northeast quadrant of the crossing and other businesses 
and major employers that use this intersection include Pactiv with 550 employees, Bestco with 
476 employees, Tristone Flowtech with 302 employees, Carolina Beverage Group with 280 
employees, and Team Penske with 250 employees, to name a few.  Figure 10 on page 13 shows 
the location, number of employees and daily truck trips for the businesses in this area.   

There are approximately 450 developable acres on the north and south sides of Mazeppa Road 
to the east of NC-115.  Future land uses in this area are planned to be mostly industrial with 
some recreational. In addition, Mooresville’s economic development plan for this area of Town 
recognizes the importance of rail access to market industrial areas along the Mazeppa Road 
corridor.  Train traffic along the NS “O” Line is projected to increase as industrial development 
grows in the area.   

2.5.2 Transportation and Land Use Plans   
The North Carolina Department of Transportation (NCDOT) Rail Division, in cooperation with 
the Town of Mooresville and Norfolk Southern Railway (NS), completed a Traffic Separation 
Study (TSS) along NC-115 in 2018 (Attachment 3). The study evaluated 27 at-grade 
highway/railroad crossings along the NS “O” Line from Bridges Farm Road (SR 1106) to 
Mazeppa Road (SR 2395) in Mooresville, Iredell County.  Pages ES-3, ES-7, A-1, B-1, D-2, E-1, F-1, 



 

 

G-1, H-3 and H-8 talk about the need for a grade separated crossing at this intersection.  The 
trains on the “O” line run at a rate of 25 to 35 miles per hour. 

The purpose of the TSS was to determine the need for improvements and/or elimination of 
public at-grade crossings to improve safety and mobility for motorists, rail passengers, and train 
crews.  The TSS recommends the at-grade crossing at Mazeppa Road and NC-115 be replaced 
with a grade separated crossing.  The Town of Mooresville has moved forward with completing 
National Environmental Policy Act (NEPA) environmental studies within the footprint required 
for a new grade separation to replace the existing at-grade crossing. 

NC DOT will be constructing $350M of transportation improvement projects over the next five 
years in the Town of Mooresville. These projects have been identified as a critical need and the 
Flyover is a vital component to mitigate current and future growth of this area in the safest, 
most efficient way.  The Town will request the Flyover be included in MPO and STIP, as 
recommended by the Mooresville TSS completed by the NC DOT Rail Division. 

Other Highway Projects in the Area 

• STIP Project I-475 is the widening of I-77 from SR 5544 (West Catawba Avenue) in 
Cornelius to I-40 in Statesville. Section AA is currently under construction and includes 
the addition of one High-Occupancy Lane on I-77 from SR 5544 to NC 150. The 
remaining sections are unfunded. 

• STIP Project R-4757 would realign SR 1206 (Alcove Road). The project is currently 
funded for planning and environmental studies only. 

• STIP Project R-5100 is the widening of SR 1109 (Williamson Road) from I-77 to NC 150 
for a distance of 3.2 miles. Right-of-way acquisition is scheduled to begin in 2020 and 
construction to begin in 2022. 

• STIP Project U-5816 would widen SR 1305 (Oates Road – Midnight Lane) from US 21 
(Charlotte Highway) to SR 1474 (Bluefield Road) for a distance of 1.5 miles. Right-of-way 
acquisition is scheduled to begin in 2019 and construction to begin in 2021.  

• STIP Project U-5817 would extend SR 1246 (Fairview Road) for a distance of 0.1 mile 
over I-77 on a new structure to connect with SR 1206 (Alcove Road). Right-of-way 
acquisition and construction are scheduled for 2019 and 2021, respectively. 

Land Use  

The area around this intersection is primarily industrial. The primary user of the railroad 
corridor through the project area is NS for freight operations. NS provides service to NGK 
Ceramics two to three times per week.  Each time, the train completely blocks all access 
through that intersection.  While there have been no collisions between 2013-2017, vehicles 
cannot access NC-115 or Connector Road from Mazeppa Road, and vice versa, for 15 to 20 
minutes each time. The Mazeppa Road crossing is occupied by the train during those times. 
When this occurs, vehicles must find alternate routes to cross NC-115. The NS “O” Line could 



 

 

serve as an alternate north-south route to the mainline along the North Carolina Railroad 
corridor should the mainline become inoperable. 

NGK Ceramics plant is located in the northeast quadrant of the crossing and other businesses 
and major employers that use this intersection include Pactiv with 550 employees, Bestco with 
476 employees, Tristone Flowtech with 302 employees, Carolina Beverage Group with 280 
employees, and Team Penske with 250 employees, to name a few.  Figure 10 on page 13 shows 
the location, number of employees and daily truck trips for the businesses in this area.   

There are approximately 450 developable acres on the north and south sides of Mazeppa Road 
to the east of NC-115.  Future land uses in this area are planned to be mostly industrial with 
some recreational. In addition, Mooresville’s economic development plan for this area of Town 
recognizes the importance of rail access to market industrial areas along the Mazeppa Road 
corridor.  Train traffic along the NS “O” Line is projected to increase as industrial development 
grows in the area.   

2.5.3 System Linkage/Travel Time/Access Need  
Mooresville sits along I-77 with interstate access through exits 31, 33, 35, and 36. The area is 
approximately 20 miles from Interstate 85 and 485 and 15 miles from Interstate 40. The 
community has good connectivity with several highways running in all directions.  

State HWY 150 and 152 run east to west and State HWY 115, 801 and US HWY 21 run north and 
south.  The intersection of three interstates – I-77, I-85, I-40 – provides direct access from 
Mooresville to all points north, south and west.  The following highways pass through or around 
Mooresville: Interstate 77, US 21, NC-3, NC-115, NC-150, NC-152, and NC-801. 

A Benefit Cost Analysis was modeled for two scenarios based on measured time delay.  In one 
scenario, the Town of Mooresville has used GradeDec.Net to model a BCA for the project area 
currently impacted two to three times per week from NS freight rail blocking Mazeppa road for 
20 minute intervals. The alternative roadway model is with the grade separation.  In this 
modeled scenario, the Town has used a time delay of 900 seconds or the equivalent of 15 
minutes.   

The second scenario used the 2019 traffic counts completed for this intersection and the 
Synchro modeling of the intersection with respect to time delay. The Synchro analysis 
calculated a travel time delay in 2039 of 180 seconds under a No BUILD scenario.  The project is 
modeled to have a life cycle of 30 years (a bridge construction).   Therefore, the travel time 
delay has been adjusted to 270 seconds in 2052 with a start year of 2022.  In addition, as 
described above, the Synchro model cannot account for vehicles that have been denied entry in 
the simulation network. This occurs when the traffic volumes on the network have maximized 
the available space and the software is unable to add any more traffic into the model.  Based on 
a measured traffic level of service assessment of “F” in the 2019 for Mazeppa Road at NC-115, 
the Town believes this adjustment of time delay is reasonable. 

Project benefits are modeled to begin to accrue in 2022, after project construction is complete. 

https://en.wikipedia.org/wiki/Interstate_77
https://en.wikipedia.org/wiki/US_21
https://en.wikipedia.org/wiki/North_Carolina_Highway_3
https://en.wikipedia.org/wiki/North_Carolina_Highway_115
https://en.wikipedia.org/wiki/North_Carolina_Highway_150
https://en.wikipedia.org/wiki/North_Carolina_Highway_152
https://en.wikipedia.org/wiki/North_Carolina_Highway_801


 

 

These benefits heavily derive from travel time savings and vehicle operating cost savings 
stemming from improved traffic flow at the Mazeppa Road – Statesville Highway intersection as 
a result of the grade-separated bridge rail crossing and expansion of Mazeppa Road from two 
lanes to four lanes.  

Travelers passing through the project study area will experience improved productivity due to 
reduced travel time. These savings will result from expansion of Mazeppa Road from two lanes 
to four lanes and improved conveyance on the Statesville Highway that reduce trip time, 
increase overall capacity in the project study area, make improvements to intersection 
performance, and implement a grade-separated railroad crossing to eliminate train/roadway 
conflict points. The recommended hourly value of travel time savings in 2019 dollars is $14.80 
for all purposes. Applying the GradeDec.Net model for the Mazeppa Road Grade Separation 
Project results in a Benefit of $18, 972,620 in travel time savings over a 30 year period from 
2022-2052. (2019$, net present value @ 7%) and $72,105,950 under a 0% NPV over the same 
evaluation interval. 

The current road configuration currently imposes significant delays upon trucks and cars on 
Mazeppa Road, the operations of the NGK facility and will only be exacerbated with the full 
build-out of 450 acres of developable land in the immediate area of the project.  This will 
significantly increase the likelihood for motor vehicle accidents or incidents that block the rail 
line and impede free-flowing movement of trains through the area if the roadway is not 
improved. The project does not have access to NS’s planned freight train schedules on this line, 
but the increased reliability and efficiency of this critical transportation mode has positive 
impacts throughout the regional rail network and are viewed qualitatively as a benefit to the 
project. 



 

 

 
Figure 4 Freight carriers, commuters and residents travel through the Mazeppa Road at-grade crossing, 
which experiences significant congestion and delays when the track is occupied by a NS train. 

 

Local System 

Mazeppa Road turns into the recently constructed Connector Road west of NC-115, crosses 
over US 21 where it turns into Cornelius Road and will eventually connect to I-77 at a future 
interchange at Cornelius Road, which is expected to more than double the average annual daily 
traffic (AADT) through this intersection in the future. This new exit, Exit 38, will be added to I-77 
and construction will begin in 2025.  

NC 115 (Mecklenburg Highway) is a two-lane major thoroughfare with a posted speed limit of 
55 miles per hour (mph) that intersects with Mazeppa Road. Based on information published by 
the NCDOT, NC 115 (Mecklenburg Highway) carries a 2009 ADT volume of approximately 
14,000 vehicles near the proposed development.  

Regional System 

US 21, which runs parallel to I-77, begins in Hunting Island, South Carolina and travels northeast 



 

 

through Columbia and Charlotte before terminating in Wytheville, Virginia. 

Interstate System 

On the eastern side of Lake Norman, NC 115 crosses I-77, an interstate highway spanning from 
Columbia, South Carolina to Cleveland, Ohio, via Charleston, West Virginia. 

Modal Interrelationships 

Bus – The Town of Mooresville is served by the Iredell County Area Transportation System 
(ICATS), which operates the Mooresville Main deviated route bus system. This bus route 
provides access to local destinations, including neighborhoods, shopping destinations, and the 
local community college. This route provides access to destinations close to the project 
corridor, including Big Lots, Walmart, Target, and Best Buy, and travels within the project 
corridor to reach these destinations. Otherwise, fixed route transit is provided in 
Hickory/Newton by Greenway Transit (Piedmont Wagon Transit System) and Statesville (The 
Statesville Bloom). Areas around the project corridor are not otherwise served by a fixed route 
bus system, though demand-response service is provided through the ICATS in Iredell County 
and through the Greenway Public Transportation service in Catawba County. Service is provided 
to eligible county residents in various formats. Complementary Paratransit Service is provided 
to those who are either disabled or otherwise qualify under the American with Disabilities Act, 
while demand response service is provided to the general public for a small fee. Additionally, 
contracted Dial-A-Ride service is also provided to contracted agencies. 

Air – The Charlotte-Douglas International Airport (CDIA) is approximately 40 miles south of the 
project study area and is accessible via I-77. CDIA ranks 11th nationwide in passengers carried 
and 34th nationwide in cargo transported.9 The Concord Regional Airport, located 17 miles 
southeast of the project study area provides regional air service to Fort Lauderdale, Orlando 
and Tampa/St. Petersburg, Florida. 

Rail – Norfolk Southern operates a rail lines that runs parallel to NC-115. The nearest Amtrak 
intercity passenger rail station is in Kannapolis, approximately 19 miles east of the study area. 

Pedestrian/Bicycle –Bicycle planning at the county and regional level has been ongoing, most 
notably with adoption of the Lake Norman Bike Route. The Lake Norman Bike Route plan 
details a variety of needed bike facility improvements throughout the Lake Norman area. 
Pedestrian and bicycle system planning has been detailed in several documents including the 
Greater Hickory Recreation/Tourism Plan (2006), Catawba County Master Parks and Recreation 
Plan (2007), the Lake Norman Bicycle Route Plan (2010) and the Carolina Thread Trail Master 
(CTT) Trail Plan for Catawba County Communities (2010). The project area is part of the 
proposed Carolina Thread Trail, a regional network of greenways, trails and blueways that 
connect to 220 miles of trails thorough 15 counties and across two states. 

2.5.4 Economic Development/Land Use Changes 
The proposed project is consistent with the goals and plans for the area as expressed in local 
land use, transportation, and development plans.  Ongoing economic development and 



 

 

continued residential growth are driving the decision to build Mazeppa Road Flyover Project.  
The Mazeppa Road Flyover Project is a critical component of the Town’s Comprehensive 
Transportation Plan to mitigate the negative impacts to surrounding road networks due to 
current and planned development of this area. The Mazeppa Road Flyover Project will improve 
the long-term safety and efficiency of Mooresville’s transportation system and support 
commerce and economic growth. 

Existing and proposed development, existing topography, highway geometry, existing railroad 
location and elevation, impacts, and future extension were all considerations evaluated prior to 
selecting the proposed Mazeppa Road Flyover Project. The project incorporates transportation 
strategies to ensure conformance to the spirit and intent of the Town’s Comprehensive 
Transportation Plan and to mitigate potential negative impacts to surrounding road networks 
due to high density traffic volume development.   

The TSS examined the alignment, reviewed preliminary environmental data, obtained citizen 
input, assessed impacts on major utilities, and prepared cost estimates.  The purpose of the TSS 
was to determine the need for improvements and/or elimination of public at-grade crossings 
and recommends the at-grade crossing at Mazeppa Road and NC-115 be replaced with a grade 
separated crossing. 

2.5.5 Benefits of the Proposed Project 
The Benefit Cost Analysis was modeled for two scenarios based on measured time delay.  In 
one scenario, the Town of Mooresville has used GradeDec.Net to model a BCA for the project 
area currently impacted two to three times per week from NS freight rail blocking Mazeppa 
road for 20 minute intervals. The alternative roadway model is with the grade separation.  In 
this modeled scenario, the Town has used a time delay of 900 seconds or the equivalent of 15 
minutes.   

The second scenario used the 2019 traffic counts completed for this intersection and the 
Synchro modeling of the intersection with respect to time delay. The Synchro analysis 
calculated a travel time delay in 2039 of 180 seconds under a No BUILD scenario.  The project is 
modeled to have a life cycle of 30 years (a bridge construction).   Therefore, the travel time 
delay has been adjusted to 270 seconds in 2052 with a start year of 2022.  In addition, as 
described above, the Synchro model cannot account for vehicles that have been denied entry in 
the simulation network. This occurs when the traffic volumes on the network have maximized 
the available space and the software is unable to add any more traffic into the model.  Based on 
a measured traffic level of service assessment of “F” in the 2019 for Mazeppa Road at NC-115, 
the Town believes this adjustment of time delay is reasonable. 

Project benefits are modeled to begin to accrue in 2022, after project construction is complete. 
These benefits heavily derive from travel time savings and vehicle operating cost savings 
stemming from improved traffic flow at the Mazeppa Road – Statesville Highway intersection as 
a result of the grade-separated bridge rail crossing and expansion of Mazeppa Road from two 
lanes to four lanes.  



 

 

 

Travelers passing through the project study area will experience improved productivity due to 
reduced travel time. These savings will result from expansion of Mazeppa Road from two lanes 
to four lanes and improved conveyance on the Statesville Highway that reduce trip time, 
increase overall capacity in the project study area, make improvements to intersection 
performance, and implement a grade-separated railroad crossing to eliminate train/roadway 
conflict points. The recommended hourly value of travel time savings in 2019 dollars is $14.80 
for all purposes. Applying the GradeDec.Net model for the Mazeppa Road Grade Separation 
Project results in a Benefit of $18, 972,620 in travel time savings over a 30 year period from 
2022-2052. (2019$, net present value @ 7%) and $72,105,950 under a 0% NPV over the same 
evaluation interval. 

Vehicle operating cost savings are calculated for each vehicle type auto, truck and bus).   
Applying the GradeDec.Net model for the Mazeppa Road Grade Separation Project results in a 
Benefit of $894,485 in vehicle operating costs over a 30 year period from 2022-2052. (2019$, 
net present value @ 7%) and $3,056,468 under a 0% NPV. 

Reduced fuel usage from improved traffic flow translates to reduced Greenhouse Gas (GHG) 
and other emissions. Applying the GradeDec.Net model for the Mazeppa Road Grade 
Separation Project results in a Benefit of $2,260,979 in emissions reductions over a 30 year 
period from 2022-2052. (2019$, net present value @ 7%) and an $8,688,297 in emissions 
reductions under a 0% discount. 

Table 4 The commuter patterns for Mooresville residents and workforce are shown in the inflow/outflow 
report.  

Town of Mooresville, NC Workforce Inflow/Outflow Report (2015) 

 
Count Share 

Employed in the Selection Area 28,964 100.0% 

Living in the Selection Area 17,820 61.5% 

Net Job Inflow (+) or Outflow (-) 11,144 - 

 
In-Area Labor Force Efficiency (All Jobs) Count Share  

                                        Benefit Cost Ratios  
Discount Rate Total Cost Total Benefits Benefit Cost 

Ratio 
Time Delay 
(seconds) 

0% $8,909,000 $86,173,020 9.673 900 
7% $8,362,000 $22,532,240 2.694 900 
0% $8,909,000 $12,175,180 1.367 270 
7% $8,362,000 $2,997,629 .358 270 

Table 3  Our findings for a non-discounted rate and 7% NPV are summarized in this table. 



 

 

Living in the Selection Area 17,820 100.0% 

Living and Employed in the Selection Area 4,853 27.2% 

Living in the Selection Area but Employed Outside 12,967 72.8% 

 
In-Area Employment Efficiency (All Jobs) Count Share 

Employed in the Selection Area 28,964 100.0% 

Employed and Living in the Selection Area 4,853 16.8% 

Employed in the Selection Area but Living Outside 24,111 83.2% 
Source:  US Census, On  the Map, 2015 

 

NGK Ceramics plant is located in the northeast quadrant of the crossing and other businesses 
and major employers that use this intersection include Pactiv with 550 employees, Bestco with 
476 employees, Tristone Flowtech with 302 employees, Carolina Beverage Group with 280 
employees, and Team Penske with 250 employees, to name a few.  There are approximately 
450 developable acres on the north and south sides of Mazeppa Road to the east of NC-115.  
Mooresville’s economic development plan for this area of Town recognizes the importance of 
rail access to market industrial areas along the Mazeppa Road corridor, and train traffic along 
the NS “O” Line is projected to increase as industrial development grows in the area. Improved 
grade separated connectivity is needed to provide adequate east-west access in the northern 
part of Mooresville (i.e., within the study area) to the NGK Ceramics Manufacturing Plant site, 
the South Iredell Industrial Park and future land designated for light industrial uses in the 
immediate area.   

 

2.6 Safety 
The current 2019 Level of Service (LOS) at this intersection is an “F” (88.5 seconds) in the AM 
Peak-Hour and a “D” (36.9 seconds) in the PM Peak-Hour.  If the flyover is not built, the LOS 
during the AM Peak-Hour maintains its “F” rating in 2039 and the delay increases to 179.7 
seconds, and the LOS during the PM Peak-Hour decreases to an “E” (58.6 seconds) by 2039.  

The current road configuration currently imposes significant delays upon trucks and cars on 
Mazeppa Road, the operations of the NGK facility and will only be exacerbated with the full 
build-out of 450 acres of developable land in the immediate area of the project.  This will 
significantly increase the likelihood for motor vehicle accidents or incidents that block the rail 
line and impede free-flowing movement of trains through the area if the roadway is not 
improved. Improvements of intersection design and traffic flow performance through this 
project, as well as separating vehicle and railroad crossings, will decrease the rate and severity 
of crashes that lead to injuries and fatalities. Applying the GradeDec.Net model for the 



 

 

Mazeppa Road Grade Separation Project results in a Benefit of $198,853 in safety benefits over 
a 30 year period from 2022-2052. (2019$, net present value @ 7%) and a $569,728 in safety 
benefits for the 0% discount rate. 

The Mazeppa-Connector Road is currently blocked three times a week for periods of 20 
minutes or more from NS freight rail shipments to the NGK Ceramics facility. This blockage does 
not permit unimpeded travel by emergency response vehicles, increasing the emergency 
response times.  The nearest hospital is 16 miles away and when the road is blocked by the 
train the emergency response vehicles and other life safety services experience are negatively 
impacted. 

 

 

  

Figure 2  The crossing inventory sheet in the Mooresville Traffic Separation Study provides a summary of the 
intersection and shows the vantage points from all directions. 



 

 

3.0 ALTERNATIVES 

3.1 Preliminary Study Alternatives 
3.1.1 Alternative 1 – Mazeppa Road Flyover   
Alternative 1 proposes to construct a four-lane bridge over the Norfolk Southern (NS) Rail 
tracks and NC-115, which also includes a two-way road to maintain access between Mazeppa 
Road/Connector Road and NC-115, a two-way access road from Mazeppa Road to McKenzie 
Road, and a road that intersects Mazeppa road to the east of the intersection of Mazeppa Road 
and NC-115, to maintain access to businesses in the South Iredell Industrial Park.   

3.1.2 Alternative 2 – No Build  
The No-Build Alternative would avoid any adverse environmental impacts or residential 
relocations; however adverse social and economic impacts could occur. Future traffic volumes 
are modeled to result in longer delays that would degrade the safety of the transportation 
system and create an even higher potential for collisions.   

The No-Build Alternative was eliminated because it does not meet the transportation goals of 
the State of North Carolina or the transportation needs of the region or Town. Also, by failing to 
provide solutions to high traffic volumes in the area s, this alternative does not satisfy the 
purpose and need for this project. The No-Build Alternative does, however, provide a basis for 
comparing the benefits and adverse impacts of the Build Alternatives. 

3.2 Detailed Study Alternatives 
3.2.1 Preliminary Build Alternative Development 
The North Carolina Department of Transportation (NCDOT) Rail Division, in cooperation with 
the Town of Mooresville and NS, completed the TSS along NC-115 in 2018. The purpose of the 
TSS was to determine the need for improvements and/or elimination of public at-grade 
crossings to improve safety and mobility for motorists, rail passengers, and train crews.  The 
TSS recommends the at-grade crossing at Mazeppa Road and NC-115 be replaced with a grade 
separated crossing.    

3.2.2 Preliminary Build Alternative Evaluation 
The Mooresville Project Team met on January 31, 2019, to discuss the proposed design and cost 
estimate of Alternative 1 and evaluate the benefits of moving forward with the construction.  

3.2.3 Alternative Carried Forward 
The alternative retained for further consideration is Alternative 1 – Mazeppa Road Flyover. 
Detailed information on the alternative is included in the following sections.  

3.2.3.1 Alternative 1 – Mazeppa Road Flyover Project  
In addition to achieving one of the top priorities of the Federal Highway Administration to 
eliminate at-grade crossings when possible, the proposed flyover is a critical component of a 
multi-phased plan to provide a direct connection to the new Exit 38 on I-77 from Mazeppa 
Road.   



 

 

Constructing a bridge over NC-115 and the NS rail line will eliminate the four-way intersection 
and at-grade crossing at Mazeppa Road and NC-115.  Access to Mazeppa Road will be a two 
way ramp between NC-115 and Connector Road.  Deliveries and employees traveling south on 
NC-115 will exit onto the two way ramp to Connector Road, and then make a left turn (east) 
onto Connector Road, which turns into Mazeppa Road, crossing over NC-115 and the NS Rail 
Road on the flyover, unencumbered.   

Motorists travelling north on NC-115 will pass under the new Mazeppa Road Flyover to the new 
two way ramp between NC-115 and Connector Road, make a left turn, and travel to Connector 
Road, making another left turn onto Connector Road, which turns into Mazeppa Road, crossing 
over NC-115 and the NS Rail Road on the flyover, unencumbered.  Traffic going west on 
Mazeppa Road or east on Connector Road to access NC-115 will turn onto the new two way 
ramp on Connector Road, accessing NC-115 north of the flyover.   

Mazeppa Road will be realigned south of the existing road and its intersection with NC-115.  
The original roadway will be used as a local access road into NGK Ceramics.  To get to NC-115 
from NGK Ceramics, motorists will travel on Mazeppa Road over NC-115 and the NS Rail Road 
using the flyover to Connector Road and turn right onto the two way ramp to reach NC-115.    

  



 

 

 



 

 

 
Figure 3 The details of the Mazeppa Road Flyover project over NS Railroad and NC 115 are shown in the design plans.



 

 

 



 

 

 
Figure 4 The cross section of the Mazeppa Road Flyover project and pavement schedule are shown in the design plans.



 

 

3.2.4 Cost Estimates 
The cost estimate for Alternative 1 is provided in the table below.   

Table 5  The detailed cost estimate for Alternative 1. 

Description Quantity Unit Price  Amount  
Clearing and Grubbing 1.0 Acre  $    30,000.00   $         30,000.00  
Supplemental Clearing and Grubbing 1.0 Acre  $      3,000.00   $           3,000.00  
Reinforced Approach Fill   1 LS  $    27,000.00   $         27,000.00  
Unclassified Excavation 22,000 CY  $           16.00   $       352,000.00  
Borrow Excavation 150,000 CY  $             7.00   $    1,050,000.00  
Drainage (2-lane shoulder new location) 1.20 Miles  $  150,000.00   $       180,000.00  
Fine Grading 23,000 SY  $             3.00   $         69,000.00  
New Pavement 10,800 SY  $           55.00   $       594,000.00  
Pavement Widening 3,600 SY  $           65.00   $       234,000.00  
Pavement Resurfacing 13,650 SY  $           10.00   $       136,500.00  
Subgrade Stabilization 14,200 SY  $             8.00   $       113,600.00  
Milling of Existing Pavement 500 SY  $             2.50   $           1,250.00  
Removal of Existing Asphalt Pavement 6,250 SY  $             6.00   $         37,500.00  
Erosion Control 14.0 Acres  $    35,000.00   $       490,000.00  
RR Coordination 1 LS  $    40,000.00   $         40,000.00  
Guardrail         
Steel Beam Guardrail 1,650.00 LF  $           17.00   $         28,050.00  
Guardrail Anchor Units, Type B-77 4.0 Each  $      1,850.00   $           7,400.00  
Guardrail Anchor Units, Type TL-3 4 Each  $      3,200.00   $         12,800.00  
Traffic         
Traffic Signal Removal 1 Each  $      5,000.00   $           5,000.00  
Traffic Control 1 LS  $  250,000.00   $       250,000.00  
Pavement Markings & Markers         
(2-lane shoulder new location) 1.20 Miles  $    20,000.00   $         24,000.00  
Structures / Walls           
New Str/ L over RR   9,380 SF  $         150.00   $    1,407,000.00  
Bridge approach slab 32'x 25' x 2 1,600 SF  $           25.00   $         40,000.00  
Utility Construction            
Relocate Utilities   LS    $       750,000.00  
     
Misc. & Mob  (15% Strs&Util) 1 LS    $       329,550.00  
Misc. & Mob  (45% Functional) 1 LS    $    1,658,295.00  

Contract Cost     $    7,869,945.00  

E. & C. 10%      $       786,994.50  

Construction Cost     $    8,656,939.50  
Note: Right of Way Costs are not included. 
Utilities (Relocation & Construction) have been approximated.   
A full evaluation will be needed to determine actual cost. 
 
3.2.6 Traffic Operations 
A new exit, Exit 38, will be added to I-77 and construction will begin in 2025.  Traffic analysis of the 
new Exit 38 predicts an increase in average annual daily traffic (AADT) at the intersection of 
Mazeppa Road and NC-115 from 13,000 in 2019 to 16,700 in 2039.   



 

 

4.0 AFFECTED ENVIRONMENT 

4.1 Natural Resources 
4.1.1 Physiology and Soils 
The Geologic Map of North Carolina shows the site is underlain by the Cambrian-aged fine grained 
Biotite Gneiss of the Charlotte and Milton Belt. The Soil Survey of Iredell County shows the soil 
types at the subject site is composed of the Cecil association.  The Soil Association is described by 
the Soil Conservation Service of the United States Department of Agriculture consists of deep, 
gently sloping to steep, well-drained soils with a subsoil of reddish clay, on granite, gneiss, and 
schist. 

 
Figure 5  Soils map 

 



 

 

 

4.1.2 Biotic Resources 
4.1.2.1 Terrestrial Communities 
Most of the project boundary consists of existing roadways, right-of -ways, and fields with very few 
trees. Very minimal tree clearing will be required. 

4.1.2.2 Terrestrial Wildlife 
Terrestrial communities in the project study area are comprised of both natural and disturbed 
habitats that may support some wildlife species. Reptile and amphibian species that may use 
terrestrial communities located in the project study area include the corn snake, black rat snake, 
Southern copperhead, American toad, spring peeper, garter snake, eastern box turtle*, eastern 
fence lizard, five-lined skink. 

4.1.2.3 Aquatic Communities 
There are no streams present in the project area.  

 
Figure 6 The Aquatic Resource map shows no streams present in the project boundaries 



4.1.2.4 Invasive Species 
Zero species from the NCDOT Invasive Exotic Plant List for North Carolina were found to occur 
in the project study area.  

4.1.3 Water Resources and Water Quality 
There are no streams present in the project area.  Other drainage features were determined to 
be non-jurisdictional non-relatively permanent waters.   

4.1.4 Jurisdictional Issues 
Section 404 of the Clean Water Act prohibits discharges of dredged or fill material into “Waters 
of the United States”, except in accordance with a permit. The term Waters of the United States 
has broad meaning and incorporates both wetlands and surface waters. The USACE is 
responsible for issuing permits and enforcing permitting requirements under Section 404 of the 
CWA. The USEPA issues the regulations, known as Section 404(b)(1) Guidelines, that the USACE 
must follow when issuing Section 404 permits. USEPA also participates in the permitting 
process. The USACE regulatory program is defined in 33 CFR 321-330. In addition, Executive 
Order 11990 requires that new construction in wetlands be avoided to the extent possible, and 
that all practical measure be taken to minimize or mitigate impacts to wetlands. Rivers, 
streams, lakes, wetlands and ponds are subject to jurisdictional consideration under the Section 
404 Program. The NCDWR also has regulatory input through Section 401 of the CWA, Water 
Quality Certification. Section 401 requires an applicant for a Section 404 permit to obtain 
certification from the State that the project complies with State water quality standards. 

Clean Water Act Waters of the United States – There are no Corps jurisdictional streams and 
no Corps jurisdictional wetlands in the project area.  There are also no DWR isolated waters on 
the property.  A jurisdictional determination has been issued by the USACE office.   

Endangered Species Act Protected Species –There are currently two federally endangered or 
threatened species known to occur or potentially occur within the Mooresville Quadrangle, 
Iredell County, and/or near the project:  Northern Long- Eared Bat (Myotis septentrionalis) and 
Dwarf-flowered Heartleaf (Hexastylis nanifiora). The survey conducted by Atlas included 
searches for these species and have determined that neither are present in the project area.    

Northern Long-Eared Bat (Myotis septentrionalis) 

The federal threatened status for Northern Long-Eared Bat became effective May 4, 2015. 
Summer habitat for the bat consists of the cavities, hollows, cracks, or loose bark of live or dead 
trees typically greater than three inches DBH (diameter at breast height). Bats roost singly or in 
colonies and often return to the same nesting site. Male bats and non-reproductive female bats 
may also roost in cooler places such as caves and mines. These bats have been found to rarely 
roost in barns and sheds.  Very limited suitable summer roosting habitat for the bat does exist 
at the project. One forested area consists of mature pine trees and is approximately one acre. It 
is not anticipated that this project will adversely affect Northern Long-Eared Bats. A tree cutting 
moratorium may be requested during the summer months to avoid potential roosting habitat 



 

 

within the project area since there are a few trees that will be removed. 

Dwarf-flowered Heartleaf (Hexastylis naniflora) 

The appropriate habitats for the heartleaf are along bluffs and north-facing slopes in wet areas 
near streams, and acid sandy loam soils in deciduous forest. No Dwarf-flowered Heartleaf was 
observed on site during the field evaluations at the project. No Dwarf-flowered Heartleaf exists 
on the property.  

Endangered Species Candidate and Proposed Species 

There are no federal endangered, threatened, or candidate species known to occur within one 
mile of the project according the NC NHP. One managed area is documented to exist within one 
mile south of the project. It is not anticipated that this project will negatively affect any of these 
species. 

4.2 Cultural Resources  
Section 106 of the National Historic Preservation Act of 1966, as amended (36 CFR 800) 
requires federal agencies to consider the effects of their undertakings on historic properties 
and to allow the Advisory Council on Historic Preservation (ACHP) an opportunity to comment 
on the proposed action. Historic properties protected under Section 106 include prehistoric 
[archeological] or historic districts, sites, buildings, structures, or objects included in or eligible 
for inclusion in the National Register of Historic Places (NRHP). 

To address Section 106 requirements, cultural resources investigations were undertaken to 
identify important historic architectural and archaeological resources within the project study 
area. There are no cultural resources present in the project area. A no effect letter from the 
North Carolina State Historic Preservation Office (HPO) is contained in Appendix B. 

4.2.1 Historic Architectural Resources  
A historic architectural resources study was conducted in accordance with Section 106 of the 
National Historic Preservation Act of 1966, as amended, and guidelines set forth by the NCDOT 
and HPO.  Field surveys of the Area of Potential Effects (APE) were conducted in January 2019 
and no historic architectural resources are present in the project area. A no effect letter from 
the North Carolina State Historic Preservation Office (HPO) is contained in Appendix B. 

4.2.2 Archeological Resources  
Field surveys of the Area of Potential Effects (APE) were conducted in January 2019 and no 
archeological resources are present in the project area.  A no effect letter from the North 
Carolina State Historic Preservation Office (HPO) is contained in Appendix B. 

4.3 Section 4(F)/6(F) Resources 
Section 4(f) of the US Department of Transportation Act (the Act) provides protection for 
publicly owned parks, recreation areas, and wildlife and waterfowl refuges as well as significant 
historic sites. Historic sites protected by this regulation include sites that are eligible for listing 
or listed on the National Register of Historic Places.  



 

 

According to United States Code (USC) Title 23 in Section 138 (Section 4(f)), the United States 
Department of Transportation (USDOT): 

“....... shall not approve any program or project ..... which requires the use of any publicly-
owned land from a public park, recreation area, or wildlife and waterfowl refuge of national, 
State or local significance as determined by the Federal, State, or local officials having 
jurisdiction thereof, or any land from an historic site of national, State or local significance as so 
determined by such officials unless (1) there is no feasible and prudent alternative to the use of 
such land, and (2) such program includes all possible planning to minimize harm to such park, 
recreational area, wildlife and waterfowl refuge, or historic site resulting from such use.” 

There are no properties subject to Section 4(f) regulations within the project study area. 

4.4 Human Environment 
4.4.1 Population and Land Use 
The Town of Mooresville, North Carolina, is experiencing rapid growth. These factors 
contributed to Mooresville’s growth from a small town with a downtown central business 
district centered around a railroad depot and textile mill to a more suburban area of residential 
subdivisions, shopping centers, and business parks, influencing demographics and travel 
patterns:  

• The creation of Lake Norman in the early 1960’s for hydroelectric power, water supply 
source, and recreation area, 

• Opening of Interstate 77, 

• Mooresville’s proximity to a metropolitan area (Charlotte, NC), 

• Proximity to large, international airports (Charlotte-Douglas International Airport in 
Charlotte and Piedmont International Airport in Greensboro), 

• Opening of the Lake Norman Regional Medical Center, 

• Race City, USA as Mooresville has come to be known, is home to more than 60 race 
teams of the National Association of Stock Car Auto Racing (NASCAR) and the North 
Carolina Auto Racing Hall of Fame. This industry attracts over 180,000 tourists to 
Mooresville each year. 

Through the 1990’s, Mooresville’s population increased by nearly 70%. Mooresville has planned 
several infrastructure improvements to help handle the increased traffic demand on area 
roadways, as well as improve access and attract further development. 

4.4.1.2 Existing Land Use 
The land area estimated to be impacted from the Mazeppa Road Project is approximately 11 
acres.  This acreage does not contain any development. The subject site is bound to the north 
and west by the NGK Ceramics manufacturing facility and the east-southeast by single family 
residences.  



 

 

4.4.1.3 Zoning and Future Land Use  
In 2006, the Town initiated three planning projects – the Comprehensive Land Use Plan, the 
Comprehensive Transportation Plan and the Zoning Ordinance. All three parallel efforts were 
coordinated by Development Services.   

Public engagement for the Land Use Plan began early and continued throughout the process. 
Recognizing the relationship between land use and transportation, the Comprehensive Land 
Use Plan and Comprehensive Transportation Plan teams held two joint public workshops that 
provided participants the opportunity to share their ideas for the future and discuss plan 
concepts. Additionally, an extensive community survey captured input from Town residents.   

Led by the Town of Mooresville Planning Board and guided by the technical staff in 
Development Services, the Comprehensive Master Plan was produced and adopted by a 24-
member Citizen Advisory Committee. These committed citizen volunteers worked to ensure the 
vision, goals and objectives for the Master Plan and companion, Comprehensive Transportation 
Plan, were developed based on broad goals that set the strategy for managing growth and 
development. 

Beginning in the 1980s and through the two decades that followed, the Lake Norman area 
began to experience surging residential growth. Today, residential growth is occurring both east 
and west of I-77. Commercial growth is occurring along the NC 150 corridor, west of I-77 in 
close proximity to Lake Norman. This pattern is expected to shift predominately to the east as 
available land for development west of I-77 approaches build-out over the next decade. 

The 2030 Land Use Plan focuses on achieving a balanced, sustainable land development pattern 
that will accommodate planned growth, efficiently utilize public infrastructure, and protect 
rural and environmental resources. The emphasis of the Plan is on defining the form, function, 
scale and mix of uses in each of the areas, as well as providing general criteria for locating and 
citing these land use elements or their components. 

The industrial area around the proposed Mazeppa Road Flyover is an important asset to 
Mooresville. The Town will continue to feature concentrations of industrial uses in well-planned 
centers or parks, or as infill and redevelopment of existing industrial areas. An additional 500 
acres has been purchased to facilitate phase two of the Mooresville Business Park. 

4.4.2 Neighborhoods/Communities 
Recent growth in the Mooresville has been characterized by intense residential development to 
the west along the lakeshore, commercial and institutional development along the east side of 
I-77, and the beginning of more intensive residential development in the rural agricultural area 
east of NC 115.  Because the lake front is approaching 100% build out, most of the future 
population growth in the area will occur in the sparsely developed rural area east of NC 115 and 
north of Presbyterian Road.   

Current development patterns of auto-dependent, single use, low-density development has 
resulted in traffic congestion, loss of open space and lack of street connectivity. As the market 



 

 

changes, new types of neighborhoods with greater diversity in housing styles, sizes, price 
ranges and amenities will be required to meet the demand for a broader range of housing 
choices.   

4.4.2.1 Bicycle and Pedestrian Facilities  
Local planners have noted that bicycling and running/jogging have become more popular in the 
area recently, and several bicycle clubs are now active. The Town of Mooresville prepared a 
Comprehensive Transportation Plan in 2007. In conjunction with a Pedestrian Plan prepared by 
the town in 2006, these documents detail the existing conditions for walking, identify existing 
multi-modal nodes, and provide information on best design practices. Additionally, these plans 
include policies that support walking. The Pedestrian Plan stipulates that new development 
must be oriented to the pedestrian, must be interconnected with a few cul-de-sacs as possible, 
and that all new development include pedestrian accommodations (Town of Mooresville 
Pedestrian Plan, 2006).  

4.4.2.2 Recreational Facilities  
The Town of Mooresville has approved residential neighborhood conceptual designs in its 
master plan to preserve open space and retain the rural character of the area surrounding the 
proposed project, including the concept of “cluster development houses” built close together 
surrounded by large areas of open space.  The Town has also adopted a plan to expand its 
parks, greenways, and conservation areas.  There is a shortage of recreational space for sports 
and playgrounds.   

4.4.2.3 Other Public Facilities and Services 
Parks and recreational opportunities play a large role in enhancing the quality of life of the 
community. The Town of Mooresville operates an extensive active recreation program with 15 
parks, 15 tennis courts, 15 basketball courts, 19 lighted ball fields and three gyms. The 
Mooresville Graded School District along with the Iredell-Statesville School System provides a 
significant component of the Mooresville parks and recreation program by supplying existing 
school sites for active recreation. The Town’s Cultural & Recreation Services also proudly 
maintain the War Memorial and hosts programs for all residents – from seniors to civic groups 
– at The Charles Mack Citizen Center. 

The Mooresville Parks and Greenways Comprehensive Master Plan was adopted in 2009 to 
provide ample parks, recreation and open space for the community. In establishing guidelines 
for future needs, there was overwhelming consensus that Mooresville is a young, active 
community with a strong demand for recreation activities. The plan encourages Mooresville to 
partner with Iredell County to supplement the recreation and park facilities.  

Additionally, through the strategy of the Comprehensive Master Plan, land developers will 
share responsibility for the dedication of open space for active recreation, natural area 
preservation, and greenway development as they seek to develop within the Town of 
Mooresville.  Fire and rescue services are volunteer and located throughout the town, as well as 
several churches and the elementary, middle and high schools.  The Town will continue the 



 

 

approach of community policing as an effective and responsive approach to law enforcement 
and will ensure fire and rescue services are located to provide the most equitable, effective and 
efficient services to the community. 

4.5 Farmland 
In accordance with the federal Farmland Protection Policy Act (FPPA) and state Executive Order 
96, the impact of the proposed action on prime, unique, and statewide important farmlands 
has been assessed on the proposed project. As defined by the US Council on Environmental 
Quality (1976), prime farmland is land having the best combination of physical and chemical 
characteristics for producing food, feed, forage, fiber, and oilseed crops. Prime farmland 
includes cropland, pastureland, rangeland and forestland; but not land converted to urban, 
industrial, transportation or water uses. Unique farmlands are those whose value is derived 
from their advantages for growing specialty crops. Statewide and locally important farmlands 
are defined by the appropriate state or local agency.  This project does not impact land with 
prime farmland designation.  

4.6 Floodplains 
Iredell County and the Town of Mooresville are participants in the regular program of the 
National Flood Insurance Program (NFIP). The NFIP defines a floodplain as any land area 
susceptible to being inundated by water. A regulatory floodway is the channel of a river or 
other watercourse and the adjacent land areas that must be reserved to discharge the base 
flood without cumulatively increasing the water elevation more than a designated height.  

4.7 Hazardous Materials 
A Phase I Environmental Site Assessment of the Mazeppa Road Flyover site was conducted in 
2019 in general conformance with the scope and limitations of ASTM Practice E 1527-13 and 40 
CFR Part 312.   

Environmental Data Resources, Inc. (EDR) reviewed environmental lists published by federal 
and state agencies for sites on environmental lists within the search distances recommended in 
ASTM International’s Standard Practice E 1527-13, Standard Practice for Environmental Site 
Assessments: Phase I Environmental Process (E 1527-13). EDR identified two sites within a ¼ 
mile to the subject site on these environmental lists. NGK Ceramics is on the database as a 
RCRA SQG and there is one Leaking Underground Storage Tank (LUST) site located within ¼ mile 
to the project area called the Overcash Store which is located at 2232 Statesville Highway. 

The NGK site is classified as a SQG of Hazardous Waste (See Appendix B). A SQG is a facility that 
generates more than 100 and less than 1000 kg of hazardous during any calendar month, and 
accumulates no more than 6000 kg of hazardous waste at any time.  NGK utilizes materials in 
their manufacturing process that produces metal wastes that are classified as hazardous waste 
(Chromium, Lead, Mercury, Cadmium and Barium), and solvents and volatile organic 
compounds (Benzene, Tetra-Chloroethene. Methyl Ethyl Ketone) and caustic wastes (Sodium 
Hydroxide). No release to the environment of hazardous wastes have been documented at the 



 

 

NGK Ceramics site. 

The Overcash Lust site experienced a leak of petroleum constituents from an underground 
storage tank on November 6, 1997. Soil contamination was detected as high as 10,000 parts per 
million for BTEX and there was documentation of contamination to the groundwater media.  
The site was investigated by the North Carolina Department of Environmental Quality (NC DEQ) 
and a Close-Out Report was issued by NC DEQ on November 19, 2014 for the remediation of 
Soil Clean-up achieved to the Groundwater media. This LUST site is not considered to present 
an adverse impact to the project site since it is located downgradient of the project site area 
with respect to the natural flow of groundwater and does present a risk to receptors from 
direct contact with soil contaminated with petroleum substances.  The NGK site is located 
northeast of the project site and is also not considered to present an adverse impact to the 
project site.   

4.8 Mineral and Energy Resources 
There are no mines or quarries within the project study area. 

  



 

 

5.0 ENVIRONMENTAL CONSEQUENCES 
5.1 Natural Resources 
5.1.1 Biotic Resources 
Impacts to upland terrestrial communities are minimal.   

Impacts to Aquatic Communities 

Impacts to aquatic communities are minimal.  Other than stormwater drainage areas, there are 
no streams, wetlands, or isolated waters in the project area. 

Invasive Species 

Six species from the NCDOT Invasive Exotic Plant List for North Carolina were found to occur in 
the project study area. The species identified were kudzu (Threat), Chinese privet (Threat), 
Chinese lespedeza (Threat), multiflora rose (Threat), mimosa (Moderate Threat), and Japanese 
honeysuckle (Moderate Threat). 

5.1.2 Water Resources and Water Quality 
Non-point source refers to runoff that enters surface waters through stormwater flow or no 
defined point of discharge. Stormwater runoff from the surrounding residential, agricultural, 
and commercial properties as well as the roads in the project study area may reach 
waterbodies in the project study area and cause water quality degradation through the addition 
of oil or gas residuals, particulate rubber, fertilizers, fecal coliforms, or other sources of 
contamination. Secondary impacts to water resources are likely to result from activities 
associated with project construction, such as clearing and grubbing, fertilizers and pesticides 
used in revegetation, and pavement construction. The following secondary impacts to surface 
water resources are likely to result from the above-mentioned construction activities: 

• Minor increase in sedimentation and siltation in waterbodies draining the project and 
increased erosion in the project study area. This could contribute to increased nutrient 
loading and minor changes in dissolved oxygen levels; 

• Changes in light incidence and water clarity due to increased sedimentation; 

• Minor fluctuations in water levels and flows due to interruptions and/or additions to 
surface and ground water flow from construction;  

• Nominal increase concentrations of petroleum-based compounds in roadway runoff; 
and,  

• Minor changes in stream discharge from silt loading and changes in surface and 
groundwater drainage patterns.  This impact shall be mitigated from constructing the 
project in phases and implementing sediment and stormwater management protocols 
as required by NC DOT and the Town of Mooresville Land Use Development regulations, 
to include silt fencing or filter sock made of natural materials. 



 

 

5.1.3 Jurisdictional Issues 
The field delineation of assessed jurisdictional stream features was conducted utilizing current 
methodologies which are consistent with those outlined in the 1987 US Army Corps Wetland 
Delineation Manual, the Regional Supplement of the Corps of Engineers Wetland Delineation 
Manual: Eastern Mountains and Piedmont Region (Version2.0), April 2012, post Rapanos 
Supreme Court decision guidance (2007), other Regulatory Guidance Letters provided by the 
Corps, and the latest DWR, WQP, Surface Water, Wetlands Branch, 401 and Buffer Permitting 
Unit Methodology for Identification of Intermittent and Perennial Streams and Their Origins 
(V.4.11, 2010) - effective September 1, 2010. Evaluations and assessments regarding 
jurisdictional limits and permitting requirements made by consultants are subject to verification 
by the Corps, the DWR, WQP, and other appropriate state and local regulatory authorities.  

There are no jurisdictional streams or wetlands present in the project area.  There are no 
isolated waters on the property. 

Avoidance, Minimization, and Mitigation 

Avoidance examines all appropriate and practicable possibilities of averting impacts to Waters 
of the United States. According to a 1990 Memorandum of Agreement (MOA) between the 
Environmental Protection Agency (EPA) and the USACE, in determining "appropriate and 
practicable" measures to offset unavoidable impacts, such measures should be appropriate to 
the scope and degree of those impacts and practicable in terms of cost, existing technology, 
and logistics considering overall project purposes. Minimization includes examination of 
appropriate and practicable steps to reduce adverse impacts to Waters of the United States. 
Implementation of these steps is required through project modifications and permit conditions. 
Minimization typically focuses on decreasing the footprint of the proposed project through 
reduction of median widths, rights-of-way widths, fill slopes and/or road shoulder widths. 

Compensatory mitigation is not normally considered until anticipated impacts to Waters of the 
United States have been avoided and minimized to the maximum extent possible. It is 
recognized that "no net loss of wetlands" functions and values may not be achieved in each 
permit action. Appropriate and practicable compensatory mitigation is required for unavoidable 
adverse impacts that remain after all appropriate and practicable minimization has been 
required. Compensatory actions often include restoration, creation and enhancement of 
Waters of the United States. As discussed above, compensatory mitigation for stream losses 
may be required where avoidance and minimization of impact is not possible. Mitigation 
requirements will be dependent upon final project plans; however, it is not anticipated that 
mitigation for stream impacts will be required because there are no streams in the project area.   

Anticipated Permit Requirements 

It is not anticipated that a Section 404/401 Permit will be required under the preliminary 
design. A Jurisdictional Determination has been issued by the ACOE stating no waters of the US 
are present on the property. NC DWR-WQP will review the application for impacts to water 



 

 

quality and aquatic life. Storm water control and treatment design will be reviewed by the local 
delegated authority, if applicable, otherwise the North Carolina Division of Energy, Mineral, and 
Land Resources will review storm water plans or in certain instances NC DWR-WQP may review 
the storm water plans. 

Protected Species 

Plants and animals with federal classifications of Endangered (E), Threatened (T), Proposed 
Endangered (PE), and Proposed Threatened (PT) are protected under the provisions of Section 
7 and Section 9 of the Endangered Species Act of 1973, as amended. Biological conclusions 
regarding potential project impacts are discussed in the following paragraphs.  Please be aware 
that in accordance with the Act, it is the responsibility of the appropriate federal agency or its 
designated representative to review its activities or programs and to identify any such activities 
or programs that may affect endangered or threatened species or their habitats. If it is 
determined that the proposed activity may adversely affect any species federally listed as 
endangered or threatened, formal consultation with US FWS must be initiated. It is not 
anticipated that the Mazeppa Road Flyover will negatively affect any of these species. 

Dwarf-flowered heartleaf Biological Conclusion: No Effect 

Pedestrian Surveys were conducted by biologists throughout the areas of suitable habitat in 
January 2019.  No individuals of dwarf heartleaf were observed.  It was concluded that dwarf-
flowered heartleaf does not exist on the project site. US FWS has no records of this species near 
the proposed project. 

Northern long-eared bat Biological Conclusion: Unresolved 

According to US FWS records, suitable summer roosting habitat may be present in the project 
area for the federally threatened northern long-eared bat (Myotis septentrionalis). However, 
the final 4(d) rule (effective as of February 16, 2016), exempts incidental take of northern long-
eared bat associated with activities that occur greater than 0.25 miles from a known 
hibernation site, and greater than 150 feet from a known, occupied maternity roost during the 
pup season (June 1 – July 31). There is very limited habitat for Northern Long Eared Bat and no 
animals were observed. Based on the information provided, the project would occur at a 
location where any incidental take that may result from associated activities is exempt under 
the 4(d) rule. Although not required, the US FWS suggests avoiding any associated tree clearing 
activities during the maternity roosting season from May 15 – August 15, if possible. 

Endangered Species Candidate and Proposed Species  

As of the date of this EA, the United States Fish and Wildlife Service (USFWS) lists no Candidate 
species for Iredell County. 

5.2 Cultural Resources 
The North Carolina Department of Natural and Cultural Resources State Historic Preservation 
Office determined that the project as proposed will not have an effect on any historic 



 

 

structures. 

5.3 Section 4(F)/6(F) Resources 
There are no properties subject to Section 4(f) regulations within the project study area. 

5.4 Farmland 
This project does not impact land with prime farmland designation.  

5.5 Social Effects 
5.5.1 Neighborhoods/Communities 
The Town of Mooresville, North Carolina, is experiencing rapid growth. This growth has been 
characterized by intense residential development to the west along the lakeshore, commercial 
and institutional development along the east side of I-77, and the beginning of more intensive 
residential development in the rural agricultural area east of NC 115.  Because the lake front is 
approaching 100% build out, most of the future population growth in the area will occur in the 
sparsely developed rural area east of NC 115 and north of Presbyterian Road. No residences or 
businesses will be relocated because of the Mazeppa Road Flyover. 

5.5.3 Environmental Justice 
Executive Order 12898 directs all federal agencies, or those who receive federal funding, to 
determine whether a proposed action will have a disproportionately high and adverse impact 
on minority and/or low-income populations. Construction of the Mazeppa Road Flyover project 
would not negatively impact any schools, childcare centers, or senior facilities. There are no 
disproportionately high and adverse impacts to minority, low-income or elderly populations. 
Benefits and burdens resulting from the proposed project are anticipated to be equitably 
distributed throughout the community. Public involvement and outreach activities were 
conducted to ensure full and fair participation of all potentially-affected communities in the 
project decision-making process. 

5.5.4 Bicycle and Pedestrian Facilities 
The proposed project would not hinder the future development of facilities through the area.  

5.5.5 Recreational Facilities  
No long-term impacts to any recreational sites within the project study area are anticipated. 

5.5.6 Other Public Facilities and Services 
No impacts to private recreational resources, churches, cemeteries, schools, or marinas are 
associated with the proposed project. 

5.6 Economic Effects 
The proposed project is consistent with the goals and plans for the area as expressed in local 
land use, transportation, and development plans. Local economic development plans also 
include recommendations related to transportation and land use in Mooresville with the goals 
to make the area more attractive to businesses; expand water/sewer infrastructure and 
transportation networks; and, provide government incentives to attract new businesses. 



 

 

5.7 Land Use 
5.7.1 Existing Land Use and Zoning 
The Mazeppa Road Flyover project will improve the safety of the transportation network in a 
developed area and will not change the use of the surrounding properties, which is primarily 
industrial. The land use classifications and maximum density have been established for the 
area.   

5.7.2 Future Land Use 
The future land use plans for this area are aligned with the Town’s master plan.  There are 
approximately 450 developable acres on the north and south sides of Mazeppa Road to the 
east of NC-115.  Future land uses in this area are planned to be mostly industrial with some 
recreational. In addition, Mooresville’s economic development plan for this area of Town 
recognizes the importance of rail access to market industrial areas along the Mazeppa Road 
corridor.  

5.7.3 Project Compatibility with Local Plans 
The proposed project is consistent with the goals and plans for the area as expressed in local 
land use, transportation, and development plans. Development trends and planned future land 
uses are supported and enhanced by construction of the Mazeppa Road Flyover.   

5.8 Indirect and Cumulative Effects 
Indirect effects are defined as “impacts on the environment which are caused by the action and 
are later in time or farther removed in distance but are still reasonably foreseeable” (40 CFR 3 
1508.8). Induced development or altered growth patterns are typically the most common forms 
of indirect impacts. The rate and type of development usually coincide with other factors such 
as zoning and the availability of electricity and water service. Cumulative impacts are defined as 
those “…which result from the incremental impact of the action when added to other past, 
present, and reasonably foreseeable future actions regardless of what agency (federal or 
nonfederal) or person undertakes such other actions” (40 CFR 3 1508.7). 

The future land use study area (FLUSA) encompasses all the areas examined for potential 
increases in development pressure because of the proposed project and other foreseeable 
projects in the area. The assessment compares likely future land use in the Build and No-Build 
scenarios. 

The Mazeppa Road Flyover will address the current transportation challenges created by the 
high volume of traffic through the Mazeppa Road/Connector Road and NC-115 intersection and 
at grade crossing.  The project is also a critical component of the connection to the new Exit 38 
on I-77. In Figure 7, the land uses along the corridor are shown.  The industrial area is east of 
the intersection of Mazeppa Road and NC-115, shaded blue.  The Town of Mooresville recently 
constructed Connector Road, creating a four-way intersection at NC-115 and Mazeppa Road.  
At this intersection, Mazeppa Road turns into Connector Road, which crosses over US 21 where 
it turns into Cornelius Road and will eventually connect to I-77 at a future interchange (Exit 38) 
at Cornelius Road.   



 

 

With no direct connection to I-77, truck drivers choose to cut-through residential roadways to 
avoid this delay while trying to access I-77.  Freight trucks travel through Mooresville on small 
residential streets and cause significant damage to curbs and sidewalks as semi-trucks attempt 
to make tight turns.  The proposed Flyover will ensure the good condition of infrastructure that 
supports commerce and economic growth by eliminating the congestion and delays caused by 
that at-grade crossing and supporting the implementation of a “designated truck route”, as 
recommended by Mooresville’s Comprehensive Transportation Plan.  A new exit, Exit 38, will be 
added to I-77 and construction will begin in 2025.  Traffic analysis of the new Exit 38 predicts an 
increase in AADT at the intersection of Mazeppa Road and NC-115 from 13,000 in 2019 to 
16,700 in 2039.  In addition to achieving one of the top priorities of the Federal Highway 
Administration to eliminate at-grade crossings when possible, the proposed flyover is a critical 
component of a multi-phased plan to provide a direct connection to the new Exit 38 on I-77 
from Mazeppa Road. 

Indirect Effects Summary  

Constructing a bridge over NC-115 and the NS rail line will eliminate the four-way intersection 
and at-grade crossing at Mazeppa Road and NC-115, which will decrease idling at that 
intersection.  Access to Mazeppa Road will be a two-way ramp between NC-115 and Connector 
Road.  Deliveries and employees traveling south on NC-115 will exit onto the two-way ramp to 
Connector Road, and then make a left turn (east) onto Connector Road, which turns into 
Mazeppa Road, crossing over NC-115 and the NS Rail Road on the flyover, unencumbered. 
Likewise, motorists travelling north on NC-115 will pass under the new Mazeppa Road Flyover 
to the new two-way ramp between NC-115 and Connector Road, make a left turn, and travel to 
Connector Road, making another left turn onto Connector Road, which turns into Mazeppa 
Road, crossing over NC-115 and the NS Rail Road on the flyover, unencumbered.  Traffic going 
west on Mazeppa Road or east on Connector Road to access NC-115 will turn onto the new 
two-way ramp on Connector Road, accessing NC-115 north of the flyover.  Mazeppa Road will 
be realigned south of the existing road and its intersection with NC-115.  The original roadway 
will be used as a local access road into NGK Ceramics.  To get to NC-115 from NGK Ceramics, 
motorists will travel on Mazeppa Road over NC-115 and the NS Rail Road using the flyover to 
Connector Road and turn right onto the two-way ramp to reach NC-115.  Overall indirect effects 
are expected to have a positive impact.  



 

 

Cumulative Effects Summary 

Direct natural environmental impacts by the Mazeppa Road Flyover project will be addressed by 
avoidance, minimization, or mitigation, consistent with programmatic agreements with the natural 
resource agencies during the consultation processes.  All developments will be required to follow 
local, state, and federal guidelines and permitting regulations.  The project is not anticipated to 
result in significant cumulative impacts to natural resources.  

Local governments in the FLUSA have ordinances for soil and erosion control, watershed 
protection, and floodplain protection. New developments may be required to obtain a Section 404 
permit from the USACE, and a Section 401 Water Quality Certification from NCDWQ. With these 
regulations, the combination of past, current, and future projects is expected to have a minor 
impact on notable environmental resources in the FLUSA. 

5.9 Hydraulic Impacts and Flood Hazard Evaluation  
The footprint of the Mazeppa Road Flyover does not include streams, wetlands or isolated waters.     

Floodplain Management    

There are no floodplains in the project area. 

5.10 Traffic Noise Analysis 
In accordance with Title 23 Code of Federal Regulations Part 772, Procedures for Abatement of 
Highway Traffic Noise and Construction Noise (Title 23 CFR 772) and the NC DOT Traffic Noise 
Abatement Policy, each Type I highway project must be analyzed for predicted traffic noise 
impacts. In general, Type I projects are proposed State or Federal highway projects for construction 
of a highway or interchange on new location, improvements of an existing highway which 
substantially changes the horizontal or vertical alignment or increases the vehicle capacity, or 
projects that involve new construction or substantial alteration of transportation facilities such as 
weigh stations, rest stops, ride-share lots or toll plazas. The Town of Mooresville will follow the 
NCDOT Traffic Noise Abatement Policy and the NCDOT Traffic Noise Analysis and Abatement 
Manual during final design. Based upon research, humans barely detect noise level changes of 2-3 
dBA. A 5-dBA change is more readily noticeable. Therefore, most people working and living near 
the roadway will not notice this predicted increase.  

When traffic noise impacts are predicted, examination and evaluation of alternative noise 
abatement measures must be considered for reducing or eliminating these impacts. Temporary and 
localized noise impacts will likely occur because of project construction activities. Construction 
noise control measures will be incorporated into the project plans and specifications. 

Traffic Noise Abatement Measures 

Measures for reducing or eliminating the traffic noise impacts will be considered in the final design.  
The primary noise abatement measures evaluated for highway projects include highway alignment 
changes, traffic system management measures, establishment of buffer zones, noise barriers and 
noise insulation (NAC D only). For each of these measures, benefits versus costs (reasonableness), 
engineering feasibility, effectiveness and practicability and other factors will be included in the 



 

 

noise abatement considerations. 

Noise Barriers  

Noise barriers include two basic types: earthen berms and noise walls. These structures act to 
diffract, absorb and reflect highway traffic noise. For this project, earthen berms could be 
considered a viable abatement measure if needed, however, additional right of way, materials and 
construction costs must not exceed the NCDOT maximum allowable base quantity of 7,000 cubic 
yards, plus an incremental increase of 100 cubic yards per benefited receptor, as defined in the 
NCDOT Policy. 

5.11 Air Quality Analysis 
Air pollution originates from various sources. Emissions from industry and internal combustion 
engines are the most prevalent sources. The impact resulting from highway construction ranges 
from intensifying existing air pollution problems to improving the ambient air quality. 

Changing traffic patterns are a primary concern when determining the impact of a new highway 
facility or the improvement of an existing highway facility. Motor vehicles emit carbon monoxide 
(CO), nitrogen oxide (NO), hydrocarbons (HC), particulate matter, sulfur dioxide (SO2), and lead 
(Pb) (listed in order of decreasing emission rate).  The Mazeppa Road Flyover project will reduce 
emissions because the design eliminates long idle times currently occurring at the four way 
intersection and especially when the track is occupied by a train.  

The Federal Clean Air Act of 1970 established the NAAQS. These were established to protect public 
health, safety, and welfare from known or anticipated effects of air pollutants. The most recent 
amendments to the NAAQS contain criteria for sulfur dioxide (SO2), particulate matter (PM10, 10-
micron and smaller, PM2.5, 2.5 micron and smaller), carbon monoxide (CO), nitrogen dioxide (NO2), 
ozone (O3), and lead (Pb). The primary pollutants from motor vehicles are unburned hydrocarbons, 
NOx, CO, and particulates. Hydrocarbons (HC) and Nitrogen oxides (NOx) can combine in a complex 
series of reactions catalyzed by sunlight to produce photochemical oxidants such as ozone and NO2. 
Because these reactions take place over a period of several hours, maximum concentrations of 
photochemical oxidants are often found far downwind of the precursor sources. These pollutants 
are regional problems. 

Iredell County 

The project is in Iredell County, which is within the Charlotte-Gastonia-Rock Hill maintenance area 
for the 2008 ozone (O3) standard as defined by the EPA. This area was originally designated 
marginal nonattainment for O3 under the 2008 eight-hour ozone standard on July 20, 2012. 
However, due to improved monitoring data, this area was designated maintenance for the 2008 
eight-hour ozone standard on July 28, 2015 (effective August 27, 2015). Section 176(c) of the CAAA 
requires that transportation plans, programs, and projects conform to the intent of the state air 
quality implementation plan (SIP). The current SIP does not contain any transportation control 
measures for Iredell County. The Charlotte Region Transportation Planning Organization 2040 
Metropolitan Transportation Plan (MTP) and the 2012-2018 Transportation Improvement Program 
(TIP) conform to the intent of the SIP. The USDOT made a conformity determination on the MTP on 



 

 

May 5, 2014 and the TIP on September 4, 2014. The current conformity determination is consistent 
with the final conformity rule found in 40 CFR Parts 51and 93. There are no significant changes in 
the project’s design concept or scope, as used in the conformity analyses. 

Mobile Source Air Toxics (MSAT) 

Background 

Controlling air toxic emissions became a national priority with the passage of the Clean Air Act 
Amendments (CAAA) of 1990, whereby Congress mandated that the U.S. Environmental Protection 
Agency (EPA) regulate 188 air toxics, also known as hazardous air pollutants. The EPA has assessed 
this expansive list in their latest rule on the Control of Hazardous Air Pollutants from Mobile 
Sources (Federal Register, Vol. 72, No. 37, page 8430, February 26, 2007), and identified a group of 
93 compounds emitted from mobile sources that are listed in their Integrated Risk Information 
System (IRIS) ( http://www.epa.gov/iris/). In addition, EPA identified seven compounds with 
significant contributions from mobile sources that are among the national and regional-scale cancer 
risk drivers from their 1999 National Air Toxics Assessment (NATA) 
(http://www.epa.gov/ttn/atw/nata1999/). These are acrolein, benzene, 1,3-butidiene, diesel 
particulate matter plus diesel exhaust organic gases (diesel PM), formaldehyde, naphthalene, and 
polycyclic organic matter. While FHWA considers these the priority mobile source air toxics, the list 
is subject to change and may be adjusted in consideration of future EPA rules. The 2007 EPA rule 
mentioned above requires controls that will dramatically decrease MSAT emissions through cleaner 
fuels and cleaner engines. According to an FHWA analysis using EPA's MOBILE6.2 model, even if 
vehicle activity (vehicle-miles travelled, VMT) increases by 145 percent as assumed, a combined 
reduction of 72 percent in the total annual emission rate for the priority MSAT is projected from 
1999 to 2050. 

MSAT analyses are intended to capture the net change in emissions within an affected 
environment, defined as the transportation network affected by the project. The affected 
environment for MSATs may be different than the affected environment defined in the NEPA 
document for other environmental effects, such as noise or wetlands. Analyzing MSATs only within 
a geographically-defined “study area” will not capture the emissions effects of changes in traffic on 
roadways outside of that area, which is particularly important where the project creates an 
alternative route or diverts traffic from one roadway class to another. At the other extreme, 
analyzing a metropolitan area’s entire roadway network will result in emissions estimates for many 
roadway links not affected by the project, diluting the results of the analysis. 

Simulations are used to record various outputs and compile the results used to generate output in 
terms of measures of effectiveness. These reports provide detailed and aggregate information 
including total delay (in hours), delay per vehicle (in seconds), vehicle emissions (weight), fuel 
consumption (gallons), and average speed (mph).  The Synchro—SimTraffic model was used to 
analyze and compare AM and PM peak hour results for the years 2020 through 2040 with and 
without the Mazeppa Road Flyover in place. Project benefits are modeled to begin to accrue in 
2022, after project construction is complete. These benefits heavily derive from travel time savings 
and vehicle operating cost savings stemming from improved traffic flow at the Mazeppa Road – 



 

 

Statesville Highway intersection because of the grade-separated bridge rail crossing and expansion 
of Mazeppa Road from two lanes to four lanes.  

In one scenario, the Town of Mooresville has used GradeDec.Net to model a BCA for the project 
area currently impacted two to three times per week from NS freight rail blocking Mazeppa road 
for 20-minute intervals. The alternative roadway model is with the grade separation.  In this 
modeled scenario, the Town has used a time delay of 900 seconds or the equivalent of 15 minutes.   

The second scenario used the 2019 traffic counts completed for this intersection and the Synchro 
modeling of the intersection with respect to time delay. The Synchro analysis calculated a travel 
time delay in 2039 of 180 seconds under a No BUILD scenario.  The project is modeled to have a life 
cycle of 30 years (a bridge construction).   Therefore, the travel time delay has been adjusted to 270 
seconds in 2052 with a start year of 2022. The Synchro model cannot account for vehicles that have 
been denied entry in the simulation network. This occurs when the traffic volumes on the network 
have maximized the available space and the software is unable to add any more traffic into the 
model.  Based on a measured traffic level of service assessment of “F” in the 2019 for Mazeppa 
Road at NC-115, the Town believes this adjustment of time delay is reasonable. 

One of the limitations of the Synchro modelling software is the ability to track or record vehicular 
data for vehicles that have been denied entry in the simulation network. This occurs when the 
traffic volumes on the network have maximized the available space and the software is unable to 
add any more traffic into the model. Synchro/Simtraffic keeps track of this “denied delay” 
separately in units of time, however the software does not have the capability of measuring denied 
emissions for those same vehicles that are queuing outside of the modeled network. 

Reduced fuel usage from improved traffic flow translates to reduced Greenhouse Gas (GHG) and 
other emissions. Applying the GradeDec.Net model for the Mazeppa Road Grade Separation Project 
results in a Benefit of $2,260,979 in emissions reductions over a 30-year period from 2022-2052. 
(2019$, net present value @ 7%) and an $8,688,297 in emissions reductions under a 0% discount. 

Incomplete or Unavailable Information for Project Specific MSAT Health Impact Analysis  
In FHWA's view, information is incomplete or unavailable to credibly predict the project specific 
health impacts due to changes in MSAT emissions associated with a proposed set of highway 
alternatives. The outcome of such an assessment, adverse or not, would be influenced more by the 
uncertainty introduced into the process through assumption and speculation rather than any 
genuine insight into the actual health impacts directly attributable to MSAT exposure associated 
with a proposed action. 

The EPA is responsible for protecting the public health and welfare from any known or anticipated 
effect of an air pollutant. They are the lead authority for administering the Clean Air Act and its 
amendments and have specific statutory obligations with respect to hazardous air pollutants and 
MSAT. The EPA is in the continual process of assessing human health effects, exposures, and risks 
posed by air pollutants. They maintain the Integrated Risk Information System (IRIS), which is "a 
compilation of electronic reports on specific substances found in the environment and their 
potential to cause human health effects" (EPA, www.epa.gov/iris/). Each report contains 
assessments of non-cancerous and cancerous effects for individual compounds and quantitative 
estimates of risk levels from lifetime oral and inhalation exposures with uncertainty spanning 



 

 

perhaps an order of magnitude. Other organizations are also active in the research and analyses of 
the human health effects of MSAT, including the Health Effects Institute (HEI). Two HEI studies are 
summarized in Appendix D of FHWA's Interim Guidance Update on Mobile Source Air Toxic Analysis 
in NEPA Documents. Among the adverse health effects linked to MSAT compounds at high 
exposures are; cancer in humans in occupational settings; cancer in animals; and irritation to the 
respiratory tract, including the exacerbation of asthma. Less obvious is the adverse human health 
effects of MSAT compounds at current environmental concentrations (HEI, 
http://pubs.healtheffects.org/view.php?id=282) or in the future as vehicle emissions substantially 
decrease (HEI, http://pubs.healtheffects.org/view.php?id=306). 

The methodologies for forecasting health impacts include emissions modeling; dispersion 
modeling; exposure modeling; and then final determination of health impacts - each step in the 
process building on the model predictions obtained in the previous step. All are encumbered by 
technical shortcomings or uncertain science that prevents a more complete differentiation of the 
MSAT health impacts among a set of project alternatives. These difficulties are magnified for 
lifetime (i.e., 70 year) assessments, particularly because unsupportable assumptions would have to 
be made regarding changes in travel patterns and vehicle technology (which affects emissions 
rates) over that time frame, since such information is unavailable. 

It is particularly difficult to reliably forecast 70-year lifetime MSAT concentrations and exposure 
near roadways; to determine the portion of time that people are exposed at a specific location; and 
to establish the extent attributable to a proposed action, especially given that some of the 
information needed is unavailable. There are considerable uncertainties associated with the 
existing estimates of toxicity of the various MSAT, because of factors such as low-dose 
extrapolation and translation of occupational exposure data to the general population, a concern 
expressed by HEI (http://pubs.healtheffects.org/view.php?id=282). As a result, there is no national 
consensus on air dose-response values assumed to protect the public health and welfare for MSAT 
compounds, and in particular for diesel PM. The EPA (www.epa.gov/risk/basicinformation.htmg) 
and the HEI (http://pubs.healtheffects.org/getfile.php?u=395) have not established a basis for 
quantitative risk assessment of diesel PM in ambient settings. There is also the lack of a national 
consensus on an acceptable level of risk. The current context is the process used by the EPA as 
provided by the Clean Air Act to determine whether more stringent controls are required to 
provide an ample margin of safety to protect public health or to prevent an adverse environmental 
effect for industrial sources subject to the maximum achievable control technology standards, such 
as benzene emissions from refineries. The decision framework is a two-step process. The first step 
requires EPA to determine an "acceptable" level of risk due to emissions from a source, which is 
generally no greater than approximately 100 in a million. Additional factors are considered in the 
second step, the goal of which is to maximize the number of people with risks less than 1 in a 
million due to emissions from a source. The results of this statutory two-step process do not 
guarantee that cancer risks from exposure to air toxics are less than 1 in a million; in some cases, 
the residual risk determination could result in maximum individual cancer risks that are as high as 
approximately 100 in a million. In a June 2008 decision, the U.S. Court of Appeals for the District of 
Columbia Circuit upheld EPA's approach to addressing risk in its two-step decision framework. 

http://pubs.healtheffects.org/view.php?id=306


 

 

Information is incomplete or unavailable to establish that even the largest of highway projects 
would result in levels of risk greater than deemed acceptable. 

Because of the limitations in the methodologies for forecasting health impacts described, any 
predicted difference in health impacts between alternatives is likely to be much smaller than the 
uncertainties associated with predicting the impacts. Consequently, the results of such assessments 
would not be useful to decision makers, who would need to weigh this information against project 
benefits, such as reducing traffic congestion, accident rates, and fatalities plus improved access for 
emergency response, that are better suited for quantitative analysis. 

Conclusion   
The science of mobile source air toxics is still evolving. As the science progresses, FHWA will 
continue to revise and update this guidance. FHWA is working with stakeholders, EPA and others to 
better understand the strengths and weaknesses of developing analysis tools and the applicability 
on the project level decision documentation process. 

Summary  
Vehicles are a major contributor to decreased air quality because they emit a variety of pollutants 
into the air. Changing traffic patterns are a primary concern when determining the impact of a new 
highway facility or the improvement of an existing highway facility. New highways or the widening 
of existing highways increase localized levels of vehicle emissions, but these increases could be offset 
due to increases in speeds from reductions in congestion and because vehicle emissions will decrease 
in areas where traffic shifts to the new roadway. Significant progress has been made in reducing 
criteria pollutant emissions from motor vehicles and improving air quality, even as vehicle travel has 
increased rapidly.   

5.12 FERC Permit Coordination 
The project will not impact property regulated by the Federal Energy Regulatory Commission 
(FERC). 

5.13 Hazardous Materials 
A Phase I Environmental Site Assessment of the Mazeppa Road Flyover project was completed in 
2019 in general conformance with the scope and limitations of ASTM Practice E 1527-13 and 40 CFR 
Part 312. A search of available environmental records was conducted by Environmental Data 
Resources, Inc. (EDR). The EDR report is designed to assist parties seeking to meet the search 
requirements of EPA’s Standards and Practices for All Appropriate Inquiries (40 CFR Part 312), the 
ASTM Standard Practice for Environmental Site Assessments (E 1527-13), the ASTM Standard Practice 
for Environmental Site Assessments for Forestland or Rural Property (E 2247-16), the ASTM Standard 
Practice for Limited Environmental Due Diligence: Transaction Screen Process (E 1528-14) or custom 
requirements developed for the evaluation of environmental risk associated with a parcel of real 
estate.  

EDR reviewed environmental lists published by federal and state agencies for sites on environmental 
lists within the search distances recommended in ASTM International’s Standard Practice E 1527-13, 
Standard Practice for Environmental Site Assessments: Phase I Environmental Process (E 1527-13). 
EDR identified two sites on the subject site on these environmental lists the NGK Ceramics site at 119 
Mazeppa Road is on the database as a Resource Conservation and Recovery Act (RCRA) Small 



 

 

Quantity Generator (SQG), and one Leaking Underground Storage Tank (LUST) site (Overcash Store) 
located proximate to the project area at 2232 Statesville Highway (.077 miles to the project site).    

The two documented sites are not considered to present an adverse impact to the project site.  The 
NGK site is located southwest of the project site and is also not considered to present an adverse 
impact to the project site.  The NGK site is located upgradient from the project site with respect to 
the natural direction of groundwater flow which is from northeast to southwest.  There is no record 
of a release of hazardous substances at the NGK to the environment. 

The Overcash LUST site experienced a leak of petroleum constituents from an underground storage 
tank on November 6, 1997. Soil contamination was detected as high as 10,000 parts per million for 
Benzene, Toluene, Ethyl Benzene and Xylene (BTEX) and there was documentation of contamination 
to the groundwater media.  The site was investigated by the North Carolina Department of 
Environmental Quality (NC DEQ) and a Close-Out Report was issued by NC DEQ on November 19, 
2014 for the remediation of Soil Clean-up achieved to the groundwater media. The Overcash Store 
site has a record of close-out for the NC DEQ LUST program. 

TFG completed a site reconnaissance of the project area.  The reconnaissance did not reveal any 
recognized environmental conditions (REC).   

5.14 Temporary Construction Impacts 
The construction impacts of this project are expected to be like those normally associated with the 
construction of widening and new location roadways. The construction can be expected to result in 
borrow sites, contractor staging areas, a temporary increase in noise and air pollution, traffic and 
utility service disruptions, as well as erosion and siltation. These and other impacts will be 
minimized through the implementation of the NCDOT Standard Specifications for Roads and 
Structures. All possible measures will be taken to ensure that the public's health and safety are not 
compromised during the movement of any materials to and from the construction site, and that 
inconveniences to the public are kept to a minimum. 

5.14.1 Air Quality 
The air quality impacts resulting from the construction of this project include air pollutant 
emissions from construction equipment and particulate matter (dust) emissions from clearing, 
demolition, excavation, embankment preparation and other such construction related activities. 
Air-borne particulate matter can be minimized by covering hauled and stockpiled material and 
applying water to stabilized exposed earth. 

Open burning of vegetation and construction debris is also a major air quality concern. Vegetation 
and other debris from land clearing, and other demolition and construction activities will be 
disposed of in accordance with applicable air pollution and solid waste regulations. During 
construction of the proposed project, all materials resulting from clearing and grubbing, demolition 
or other operations will be removed from the project, burned or otherwise disposed of by the 
contractor. No burning will be done on National Forest System lands without the written 
permission from the U.S. Forest Service. Any burning will be done in accordance with applicable 
local laws and ordinances and regulations of the North Carolina SIP for air quality in compliance 
with 15 NCAC 2D.0520. Care will be taken to ensure that burning will be done at the greatest 



 

 

practical distance from dwellings and not when atmospheric conditions are such as to create a 
hazard to the public. Burning will only be done under constant surveillance. Also during 
construction, measures will be taken to reduce the dust generated by construction when the 
control of dust is necessary for the protection and comfort of motorists or area residents. This 
evaluation completes the assessment requirements for air quality of the 1990 Clean Air Act 
Amendments and the NEPA process. No additional reports are necessary. 

5.14.2 Water Quality 
Soil erosion and siltation are the most common water quality impacts associated with highway 
construction activities. The primary source of erosion and sedimentation associated with highway 
construction is the required heavy earthwork to establish appropriate vertical alignments.  

The Town of Mooresville will follow the NCDOT Erosion and Sedimentation Control Program which 
has been approved by the N.C. Sedimentation Control Commission.  This program consists of 
rigorous requirements to minimize erosion and sedimentation. The Town of Mooresville will follow 
the general requirements concerning erosion and siltation are covered in Article 107-13 of the 
Standard Specifications for Roads and Structures which is entitled "Control of Erosion, Siltation and 
Pollution." 

Erosion and sedimentation will occur during the construction of this project. For this reason an 
erosion control schedule will be devised by the contractor before work is started. The schedule will 
show the time relationship between phases of work which must be coordinated to reduce erosion 
and shall describe construction practices and temporary erosion control measures which will be 
used to minimize erosion. In conjunction with the erosion control schedule, the contractor will be 
required to follow those provisions of the plans and specifications which pertain to erosion and 
siltation. Erosion will be minimized by providing temporary and permanent seeding and 
landscaping of exposed areas. Erosion and sedimentation will be mitigated through temporary 
erosion and sediment control measures such as dikes, dams, sediment catch basins and diversion 
berms. Inspection of the erosion control devices will be made after each rain to determine if 
maintenance is needed. Construction activities will be conducted in stages to minimize exposure of 
cleared earth. Such Best Management Practices will be employed throughout the construction 
area.  

The contractor shall maintain the earth surface of any waste areas in a manner which will 
effectively control erosion and siltation, both during the work and until the completion of all 
seeding and mulching, or other specified erosion control measures. 

5.14.3 Noise 
The predominant construction activities associated with this project are expected to be earth 
removal, hauling, grading, and paving. Temporary and localized construction noise impacts will 
likely occur because of these activities. During daytime hours, the predicted effects of these 
impacts will be temporary speech interference for passers-by and those individuals living or 
working near the project. During evening and nighttime hours, steady state construction noise 
emissions such as from paving operations will be audible and may cause impacts to activities such 
as sleep. Sporadic evening and nighttime construction equipment noise emissions such as from 



 

 

backup alarms, lift gate closures (“slamming” of dump truck gates), etc., will be perceived as 
distinctly louder than the steady-state acoustic environment, and will likely cause impacts to the 
general peace and usage of noise-sensitive areas – particularly residences.  

Extremely loud construction noise activities such as usage of pile-drivers and impact hammers (jack 
hammer, hoe-ram) will provide sporadic and temporary construction noise impacts in the near 
vicinity of those activities. Table 11 shows typical noise levels for these activities. Construction 
activities that will produce extremely loud noises should be scheduled during times of the day 
when such noises will create as minimal disturbance as possible. Generally, low-cost and easily 
implemented construction noise control measures should be incorporated into the project plans 
and specifications to the extent possible. These measures include, but are not limited to, work-hour 
limits, equipment exhaust muffler requirements, haul-road locations, elimination of “tail gate 
banging”, ambient-sensitive backup alarms, construction noise complaint mechanisms, and 
consistent and transparent community communication. 

  



 

 

Table 6 Construction equipment typical noise level emissions, adapted from Noise Construction Equipment and 
Operations, Building Equipment, and Home Appliances. U.S. Environmental Protection Agency. Washington 
D.C. 1971 

Equipment Noise Level Emissions (dB(A)) at 50 Feet from Equipment1 

                          70                           80                            90                        100     
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1. Cited noise level ranges are typical for the equipment cited. Noise energy dissipates as a function of distance between the 
source and the receptor. For example, if the noise level from a pile driver at a distance of 50 feet 
= 100 decibels (dB(A)), then at 400 feet, it might be 82 decibels (dB(A)) or less. 
2. Due to project safety and potential construction noise concerns, pile driving activities are typically limited to daytime hours. 
3. Some construction activities will create substantial noise impacts for nearby noise-sensitive land uses. For example, pile 
driving activities will pose a substantial noise impact for distances of up to one-quarter mile. It is the recommendation of this 
traffic noise analysis that considerations be made for any nearby residences for all evening and/or nighttime periods (7:00 
p.m. – 7:00 a.m.) throughout which extremely loud construction activities might occur. 
 

While discrete construction noise level prediction is difficult for a receptor or group of receptors, it 
can be assessed in a general capacity with respect to distance from known or likely project 
activities. For this project, earth removal, grading, hauling, and paving is anticipated to occur near 
noise-sensitive receptors. Although construction noise impact mitigation should not place an undue 
burden upon the financial cost of the project or the project construction schedule, pursuant to the 
requirements of 23 CFR 772.19, it is the recommendation that: 

• Earth removal, grading, hauling, and paving activities near residences should be limited to 
weekday daytime hours. 

• If meeting the project schedule requires that earth removal, grading, hauling and/or paving 
must occur during evening, nighttime and / or weekend hours near residences, the 
Contractor shall notify the Town of Mooresville as soon as possible. In such instance(s), all 
reasonable attempts shall be made to notify and to make appropriate arrangements for the 
mitigation of the predicted construction noise impacts upon the affected property owners 

 

 
 

 

 

 

 

 

 

 

 

 
 

 

 



 

 

and / or residents. 

• If construction noise activities must occur during context-sensitive hours near noise-
sensitive areas, discrete construction noise abatement measures including, but not limited 
to portable noise barriers and / or other equipment-quieting devices shall be considered. 

For additional information on construction noise, please refer to the FHWA Construction Noise 
Handbook (FHWA-HEP-06-015) and the Roadway Construction Noise Model (RCNM), available 
online at: http://www.fhwa.dot.gov/environment/noise/cnstr_ns.htm. 

5.14.4 Construction Waste  
All construction waste material generated during clearing, grubbing, and other construction phases 
will be removed from the project site and burned or disposed of by the contractor in accordance 
with state and local regulations. Litter and other general trash will be collected and disposed of at 
local landfill locations. 

5.14.5 Maintenance of Traffic 
During construction of the proposed Project, all local and through roadway traffic will be 
adequately and safely accommodated. All construction operations will be scheduled to keep 
roadway traffic delay minimized, and the contractor will conform to the standards of the Manual of 
Uniform Traffic Control Devices for Streets and Highways.  

Construction will be performed to comply with all federal, state, and local laws governing safety, 
health, and sanitation. Procedures will apply all safeguards, safety devices, protective equipment, 
and any other action reasonably necessary to protect the life and health of employees on the job, 
the safety of the public, and the property in connection with the performance of the work. 

The following items will be utilized, where necessary, to maintain public safety and the flow of 
roadway traffic: 

• Constructing and maintaining temporary detours, temporary structures, temporary 
approaches, crossings, and intersections with streets and roads, as well as using aggregates 
for the maintenance of roadway traffic and water for use as a dust palliative. 

• Furnishing flaggers, pilot trucks, and drivers. 

• Furnishing, erecting, and maintaining warning devices such as signs, auxiliary barriers, 
channelizing devices, hazard warning lights, barricades, flares, and reflective markers. If a 
street must be closed to roadway traffic, traffic control devices will be illuminated during 
hours of darkness. 

5.14.6 Utilities 
Coordination during the project design and construction will be necessary to prevent major 
disruptions to utility service. Before construction, a preconstruction conference will be held 
involving the contractor, pertinent local officials, NCDOT Division of Highways, and the Town of 
Mooresville to discuss various construction procedures, including precautionary steps to be taken 
during construction that will minimize the interruption of public utility and traffic services. Public 
utility officials may also be involved in the preconstruction conference. 

http://www.fhwa.dot.gov/environment/noise/cnstr_ns.htm


 

 

5.14.7 Geodetic Markers 
The Town of Mooresville will coordinate with the N.C. Geodetic Survey prior to construction to 
identify any geodetic survey markers that will be impacted by the proposed project. Any affected 
markers will be relocated before construction. 

5.15 Summary of Environmental Effects 
Table 12 contains a summary of impacts associated with Alternative 2. 

Table 7 Construction equipment typical noise level emissions, adapted from Noise Construction Equipment and 
Operations, Building Equipment, and Home Appliances. U.S. Environmental Protection Agency. Washington 
D.C. 1971 

Environmental Features Alternative 1 

Project Area 11 acres 

Relocations                                                                                 Residential 

Businesses 

Non-Profit 

0 

0 

0 

Total Relocations 0 

Disproportionate Impact to Minority/Low Income Pop. 0 

Historic Properties (adverse effect) 0 

Community Facilities Impacted 0 

Section 4(f) Impacts (de minimus determination) 0 

Noise Receptor Impacts 0 

Prime Farmlands (acres) 0 

Upland Forested Acres (acres) 0 
Streams (linear feet) 0 

Wetlands (acres) 0 

100-year Floodplain and Floodway Impacts 0 

Federally Protected Species 0 

Construction Cost  $7,869,945 

Utility Relocation Cost 0 

Right of Way Cost $318,060 

Design/Contingency $786,995 

Total Cost $8,975,000 

NOTES: The proposed project would not affect any archaeological resources or water supply watersheds. It would not create 
any impacts to hazardous materials sites. 
 



 

 

6.0 PUBLIC INVOLVEMENT 
6.1 Agency Coordination 
A coordination meeting was held on October 12, 2016, in the Mooresville Town Hall.   
Representatives of NCDOT, Norfolk Southern, the Town of Mooresville, and HDR|ICA were present. 
The purpose of the meeting was to introduce the project and gather local input for the Mooresville 
Traffic Separation Study.  HDR|ICA provided a project overview, discussed the scope of work, 
explained the purpose of the planned stakeholder and public meetings, progress made to date, and 
what tasks remain.  

The project team met with representatives from the NGK Ceramics facility on Mazeppa Road to 
obtain input and discuss two concepts that grade separate Mazeppa Road over the Norfolk 
Southern “O” line and NC 115.  The Town of Mooresville, NC DOT, NGK Ceramics, and HDR|ICA 
participated in the meeting.  NC DOT indicated that the Mazeppa Road crossing is a good candidate 
for grade separation.  NGK Ceramics provided data on the number and times of the day that trains 
arrive to and depart from their facility, as well as input regarding access into the NGK Ceramics 
facility.   

6.2 Public Involvement Plan 
The public involvement plan for this project will promote and provide a variety of meaningful 
forums for stakeholders to learn about and comment on the proposed recommendations of this 
project. The public comment period has been incorporated into the project schedule to 
demonstrate that the project can be completed within the required timeframe. The outcome of the 
public involvement will be that businesses, citizens, property owners, institutions, agencies and 
other stakeholders will have had meaningful opportunities to provide feedback regarding the 
project recommendations as well as associated impacts. Public Involvement activities conducted as 
part of this project include: 

Project Information posted on the Town of Mooresville’s Website 

The Town of Mooresville’s website will have a page dedicated to the Mazeppa Road Flyover project 
that can be easily accessed by anyone interested in learning the details of the project.  The 
information provided during public meetings and individuals on the mailing list will be posted here. 
The website address is http://www.ci.mooresville.nc.us/. The website will be periodically updated 
to include announcements to upcoming outreach activities, past newsletters and design graphics, 
and other relevant information.  

Media Relations 

Press release information for workshops and the public hearing were/will be provided to local 
media. 

Meetings 

Public Meetings have been used to inform the public on a timely basis regarding the project scope, 
schedule, findings, and recommendations. The purpose of these meetings is to actively solicit input 
from the public, local agencies, and stakeholders. This feedback has and will continue to be used by 

http://www.ci.mooresville.nc.us/


 

 

the Town of Mooresville and other decision makers (which may include permitting agencies). 
Project meetings/coordination is discussed in further detail below. 

6.3 Meetings 
Public Meetings 

On January 30, 2017, a stakeholder and public meeting was held at the Mooresville Town Hall with 
individuals representing the Town of Mooresville, Iredell County, Mooresville Emergency Services, 
Mooresville Graded School District, Economic Development Groups, Downtown Mooresville 
Commission, Mooresville Planning, NC DOT, Norfolk Southern, local property owners, and HDR|ICA. 
The purpose of the meeting was to gather input.   

On March 27, 2017, a stakeholder and public meeting was held in the Merchant Room of the 
Charles Mack Citizen Center with 61 local officials, residents, and business owners in attendance. 
Comments were received, summarized and considered in the development of the TSS. 

On June 21, 2017, a stakeholder and public meeting was held at the Mooresville Town Hall with 
individuals representing the Town of Mooresville, Iredell County, Mooresville Emergency Services, 
Mooresville Graded School District, Economic Development Groups, Downtown Mooresville 
Commission, Mooresville Planning, NC DOT, Norfolk Southern, local property owners, and HDR|ICA 
to provide a summary of preliminary recommendations on at-grade rail crossing closures within 
Town limits and identify any concerns of emergency responders and school bus transportation. 
Additional input was provided by stakeholders and members of the public in attendance. 

On August 2, 2017, a meeting was held with NGK Ceramics facility on Mazeppa Road to obtain 
input and discuss two concepts that grade separate Mazeppa Road over the Norfolk Southern “O” 
line and NC 115.  The Town of Mooresville, NC DOT, NGK Ceramics, and HDR|ICA participated in the 
meeting.  NC DOT indicated that the Mazeppa Road crossing is a good candidate for grade 
separation.  NGK Ceramics provided data on the number and times of the day that trains arrive to 
and depart from their facility, as well as input regarding access into the NGK Ceramics facility.   

On September 25, 2017, a public meeting was held to discuss the updated recommendations for 
the Mooresville TSS and receive stakeholder input.  The outcome of this meeting was to agree on 
the recommendations and present to the Town of Mooresville Council for discussion and action.   

Public Hearings 

The Public Hearing(s) will take place after the Environmental Assessment has been signed. This will 
be a formal hearing which will provide the public an opportunity to make a verbal statement on the 
record in addition to the standard written comment. 

Coordination follow-up 

The proposed project’s “area of potential effect” has been surveyed through approved field 
observation and data collection methodologies for the presence of sensitive resources that could 
be negatively impacted by the proposed project, such as wetlands, endangered species, and 
historical/archeological resources.  No streams, wetlands or isolated waters were found to exist 
within the project footprint.  A formal jurisdictional determination has been issued by the Army 



 

 

Corps of Engineers.  Compensatory action will not be required. 

A pedestrian survey was also completed and the NC Historic Preservation Office (HPO) online buffer 
tool was used to identify the presence of historic and cultural resources within a half mile buffer of 
the project.  The NC Historic Preservation Office has issued a No Effect letter. 

After completing a pedestrian survey and reviewing the results of an IPAC and NC Natural Heritage 
Program database search results, a Threatened and Endangered Species report was completed and 
provided to the US Fish and Wildlife (FWS) for comments.  A No Effect letter has been issued by the 
US FWS.  

A Phase I ESA has been prepared in compliance with ASTM E1527-13, and did not reveal any 
recognized environmental conditions (REC).   

 

6.4 NEPA/404 Merger Process 
As previously discussed, an effort to streamline the NEPA process, NCDOT, FHWA, and the USACE is 
described in an interagency agreement that merged/combined the NEPA process and the Section 
404 permitting process. This "NEPA/404 Merger Process" allows federal and state environmental 
regulatory and resource agencies to participate in the transportation decision making process. The 
NEPA/404 Merger Process is structured with milestones called “concurrence points” that occur at 
key decision points in the NEPA process. The NEPA/404 Merger Team meets and seeks agreement 
on each of the following concurrence points: 1) Purpose & Need and Project Study Area; 2) 
Development of Study Alternatives; 2A) Alternative Bridging Decisions & Alignment Review; 3) 
Selection of the Least Environmentally Damaging Practicable Alternative (LEDPA) which is also 
referred to as the "Preferred Alternative"; 4A) Section 401/404 Avoidance & Minimization; 4B) 30% 
Hydraulic Review; and, 4C) Permit Drawings Review. 

The proposed project’s “area of potential effect” has been surveyed through approved field 
observation and data collection methodologies for the presence of sensitive resources that could 
be negatively impacted by the proposed project, such as wetlands, endangered species, and 
historical/archeological resources.  No sensitive resources were identified. 

NC DOT will serve as the certified project administrator for the Town of Mooresville to build the 
Mazeppa Road Flyover using the design-build project delivery system. Compensatory action will not 
be required.  
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APPENDIX B:  State Historic Preservation Office (HPO) Concurrence 
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APPENDIX D:  Traffic Operations and Traffic Impact Analysis 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

APPENDIX E:  Functional Design Plans 
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