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C. The Mooresville  Monitoring Region  
The Mooresville Monitoring 

Region, shown in Figure 1, consists 

of four areas:  (1) the eastern 

portion of the Hickory-Lenoir-

Morganton MSA (Alexander and 

Catawba Counties), (2) the 

Southwestern Piedmont (Cleveland 

and Lincoln Counties), (3) the 

Charlotte MSA (Cabarrus, Gaston, 

Mecklenburg, and Union Counties), 

and (4) the Southern Corridor 

between Charlotte and Winston-

Salem (Iredell, Rowan and Stanly 

Counties).   

 

Figure 1.  The Mooresville Monitoring Region  
The red dots show the approximate locations of most monitoring sites in 
this region

(1) Hickory -Lenoir -Morganton MSA 
 The Hickory-Lenoir-Morganton MSA consists of four counties:  Alexander, Burke, Caldwell, and Catawba 

County.  The major metropolitan areas are the Cities of Hickory, Lenoir, and Morganton.  The NC-DAQ 

currently operates three monitoring sites in the Hickory-Lenoir-Morganton MSA.  These sites are located 

at Taylorsville (Alexander County), Lenoir (Caldwell County), and the Hickory Water Tower (Catawba 

County).   The locations of these monitors are shown in Figure 2.   

 
Figure 2.  Locations of Monitors in the Hickory-Lenoir-Morganton MSA 

A is the Lenoir ozone monitoring 

site; B is the Waggin Trail ozone 

monitoring site in Taylorsville; C 

is the Hickory particle monitoring 

site.  Circles around the monitors 

show the scale of representation 

(Lenoir is regional - 50 Km plus; 

Waggin Trail is urban - 4 to 50 

Km; Hickory is neighborhood ï 

0.5 to 4 Km). 
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At the Waggin Trail site in Taylorsville 
the NC-DAQ operates a seasonal ozone 
monitor.  A picture of the site as well as 
views looking north, northeast, east, 
southeast, south, southwest, west and 
northwest are provided in Figure 3 
through Figure 11.  The Waggin Trail 
site was established as the downwind 
site for the Hickory-Lenoir-Morganton 
MSA.  This site is the design value 
monitor for the MSA.  40 CFR 58 
Appendix D requires the Hickory-Lenoir-
Morganton MSA to have two ozone 
monitoring sites.   

 
Figure 3.  Waggin Trail Ozone Monitoring Site (37-003-0004) 

 
Figure 4.  Looking North from the Waggin Trail Site 

 
Figure 5.  Looking Northwest from the Waggin Trail Site 

 
Figure 6.  Looking Northeast from the Waggin Trail Site 

 
Figure 7.  Looking East from the Waggin Trail Site 
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Figure 8.  Looking West from the Waggin Trail Site 

 
Figure 9.  Looking Southwest from the Waggin Trail Site 

 
Figure 10.  Looking Southeast from the Waggin Trail Site 

 
Figure 11.  Looking South from the Waggin Trail Site 

 
Figure 12.  Lenior Ozone Monitoring Site 

At the Lenoir site the NC-DAQ operates a seasonal 
ozone monitor.  The Lenoir site is the second 
required ozone-monitoring site for the MSA.  In 
2013, the NC-DAQ is proposing to add a special 
purpose sulfur dioxide monitor to the site that 
would operate every third year to provide data for 
Prevention of Significant Deterioration (PSD) 
modeling for industrial expansion.  If the sulfur 
dioxide concentrations measured by this monitor 
are similar to the concentrations monitored by the 
Population Weighted Emission Inventory (PWEI) 
monitor in Hickory, the PSD monitor at this site 
may not operate when it comes due again in 2016.  
A picture of the site is provided in Figure 12.
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Figure 13.  Looking North from the Lenoir Site 

 
Figure 14.  Looking Northwest from the Lenoir Site 

 
Figure 15.  Looking West from the Lenoir Site 

 
Figure 16.  Looking Southwest from the Lenoir Site 

 
Figure 17.  Looking Northeast from the Lenoir Site 

 
Figure 18.  Looking East from the Lenoir Site 

 
Figure 19.  Looking Southeast from the Lenoir Site 

 
Figure 20.  Looking South from the Lenoir Site 
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Figure 21.  Hickory Particle Monitoring Site 

At the Hickory site the NC-DAQ 

operates a one-in-one day fine 

particle FRM monitor, a one-in-six 

day fine particle collocated FRM 

monitor, one-in-six day speciation 

fine particle SASS and URG monitors, 

a continuous fine particle monitor, 

and two one-in-six day high volume 

PM10 monitors.  A picture of the site 

as well as views looking north, 

northeast, east, southeast, south, 

southwest, west, and northwest are 

provided in Figure 21 through Figure 

30. 

 
Figure 22.  Looking North from the Hickory Site 

 
Figure 23.  Looking Northwest from the Hickory site 

 
Figure 24.  Looking Northeast from the Hickory Site 

 
Figure 25.  Looking East from the Hickory Site 
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Figure 26.  Looking West from the Hickory Site 

 
Figure 27.  Looking Southwest from the Hickory Site 

 
Figure 28.  Location of the URG Carbon Monitor at the 
Hickory Site 

 
Figure 29.  Looking Southeast from the Hickory Site 

 
Figure 30.  Looking South from the Hickory Site 

The collocated PM10 monitor was added to the 

site on January 1, 2009. 40 CFR 58 Appendix A 

requires the PM10 collocated monitor be at the 

site in the network with the highest PM10 

concentration.  The summer of 2009 a URG 

3000 Carbon Monitor was added to the Hickory 

site as part of the chemical speciation network 

upgrade.  The Carbon Monitor operates on a 

one-in-six day schedule, replacing the carbon 

channel on the Met One SASS monitor also 

operating at the site.  The Carbon Monitor is 

located next to the Met One SASS monitor as 

shown in Figure 28.  

The Hickory-Lenoir-Morganton MSA should not be impacted by any lead monitoring requirements 

because it does not have an NCore monitoring station and does not have any facilities within the MSA 

reporting over one half tons of lead emissions to the air in 2009. 1 

New ozone monitoring requirements should also not impact the Hickory-Lenoir-Morganton MSA.  The 

MSA has the minimum number of monitors required by 40 CFR 58 Appendix D for population exposure 

monitoring in urban areas.  This area should also not be impacted by rural ozone monitoring 

                                                           
1
 Data obtained from the NC-DAQ emission inventory database.   
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requirements.  An ozone monitor at Linville Falls in Avery County currently represents the Linville Gorge 

Wilderness Class I Area (located in Burke County).   

The Hickory-Lenoir-Morganton MSA will not be impacted by the 2010 nitrogen dioxide monitoring 

requirements.  It is too small to require area-wide monitors and does not have any roadways with 

average annual daily traffic above the threshold for near roadway monitoring.   

The Hickory-Lenoir-Morganton MSA will be impacted by the 2010 sulfur dioxide monitoring 

requirements because of the sulfur dioxide emissions from the Duke Energy Marshall Steam Station and 

other sources in the MSA as well as the growing population.  The total sulfur dioxide emissions in this 

MSA will result in the MSA needing at least one population weighted emission index (PWEI) monitor.  

The NC-DAQ plans to place this required PWEI sulfur dioxide monitor at the Hickory monitoring site as a 

population exposure monitor.  Figure 31 shows the location of the proposed PWEI monitor relative to 

where people lived based on the 2000 census.  Catawba County is also a good choice for siting this 

monitor because, as shown in Figure 32, the county has more sulfur dioxide emissions than the other 

counties in the MSA.  The closest permitted source of sulfur dioxide is Century Furniture Industries Plant 

#1, located 1 kilometer north northeast of the site as shown in Figure 33.  The plant reported emitting 

0.7 tons of sulfur dioxide in 2009. 

 
Figure 31.  Location of Proposed Hickory PWEI Monitor (red dot) in Relationship to Centers of Population in 2000 
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Figure 32.  Location of the proposed Hickory-Lenoir-
Morganton PWEI Sulfur Dioxide Monitor (green dot) in 
Relationship to Sulfur Dioxide Sources  

Figure 33.  Location of the Hickory Monitoring Site (A) in 
Relationship to the Century Furniture Plant (B) 

The Hickory MSA will not be impacted by the proposed changes to the carbon dioxide monitoring 

requirements because the MSA population is too small. 

(2) The Southwestern Piedmont  Area 
The Southwestern Piedmont Area consists of two counties:  Cleveland and Lincoln.  There are no MSAs 

and one micropolitan statistical area, Lincolnton, in this area.  Lincolnton is the largest community.  The 

NC-DAQ currently operates one seasonal ozone-monitoring site in this area at Crouse.   The location of 

this monitoring site is shown in Figure 34.   

 
Figure 34.  Location of the Crouse Monitor 

A is the Crouse 

ozone 

monitoring 

site.  The circle 

shows the 

urban scale of 

representation 

for this 

monitor (4 to 

50 Km). 
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At the Crouse site in Lincoln County the 

NC-DAQ operates a seasonal ozone 

monitor.  A picture of the site as well as 

views looking north, northeast, east, 

southeast, south, southwest, west, and 

northwest are provided in Figure 35 

through Figure 43.  The site was originally 

established as the secondary downwind 

site for the Charlotte MSA.  Thus, this site 

provides information on ozone being 

transported from the Charlotte MSA when 

the wind is from the second most 

prominent direction during third quarter 

when ozone concentrations are at their 

highest.    
Figure 35.  Crouse Ozone Monitoring Site 

 
Figure 36.  Looking North from the Crouse Site 

The Southwestern Piedmont Area was not 

impacted by the December 2010 revisions to 

the lead monitoring network regulations.  It 

should also not be impacted by any new ozone 

monitoring requirements.  The area does not 

have any MSAs that must meet the minimum 

number of monitors required by 40 

 
Figure 37.  Looking Northeast from the Crouse Site 

 
Figure 38.  Looking East from the Crouse Site 
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Figure 39.  Looking Northwest from the Crouse Site 

 
Figure 40.  Looking West from the Crouse Site 

 
Figure 41.  Looking Southwest from the Crouse Site 

CFR 58 Appendix D for population exposure 
monitoring in urban areas.  This area should 
also not be impacted by rural ozone monitoring 
requirements.  It does not have any Class I 
Areas and already has a monitor that is located 
in a Micropolitan Statistical Area.   

 

Figure 42.  Looking Southeast from the Crouse Site 

 
Figure 43.  Looking South from the Crouse Site 

The Southwestern Piedmont Area will not be impacted by the new nitrogen dioxide monitoring 

requirements.  It is too small to require area-wide monitors and does not have any roadways with 

average annual daily traffic above the threshold for near roadway monitoring.  This area will also not be 

impacted by any new sulfur dioxide monitoring requirements because there are no large sources of 

sulfur dioxide in the two counties.  This area will also not be impacted by the proposed changes to the 

carbon dioxide monitoring requirements because the population is too small. 
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 (3) Charlotte -Gastonia-Concord MSA 
The Charlotte-Gastonia-Concord MSA consists of six counties:  Anson, Cabarras, Gaston, Mecklenburg, 

Union, and York (South Carolina).  The major metropolitan areas are Charlotte, Gastonia, Concord, and 

Rock Hill (South Carolina).  This MSA is one of the fastest growing areas in North Carolina.  The NC-DAQ 

currently operates two monitoring sites in the Charlotte-Gastonia-Concord MSA, the Mecklenburg 

County Air Quality (MCAQ) operates six, and the South Carolina Department of Health and 

Environmental Conservation (DHEC) operates one.  These sites are located at Grier Middle School 

(Gaston County), Arrowood, Garinger High School, County Line, and Oakdale, in Charlotte (Mecklenburg 

County), Monroe (Union County), and York (York County).   The locations of these monitors are shown in 

Figure 44.  The MCAQ sites and monitors are discussed in Appendix B.  Only the two NC-DAQ sites (Grier 

in Gaston County and Monroe in Union County) are further discussed in this subsection.    

 
Figure 44.  Monitoring Sites in the Charlotte MSA 

At the Grier Middle School site the NC-DAQ operates a one-in-

three day fine particle FRM monitor and a continuous fine 

particle monitor.  Figure 45 through Figure 51 provide pictures 

of the site and views looking north, northeast, east, south, 

southwest, and west.  This fine-particle monitoring site is the 

fourth fine particle site for the MSA.  40 CFR 58 Appendix D 

requires the Charlotte-Gastonia-Concord MSA to have only two 

fine- particle monitoring sites.  The site is collocated with wind 

speed and wind direction sensors.  In 2012 the NC-DAQ plans to 

add a special purpose background PM10 monitor that will 

operate on a one-in-three year schedule to provide data for 

prevention of significant deterioration modeling for industrial 

expansion.   
Figure 45.  Grier Middle School Particle 

Monitoring Site (37-071-0016)

CNTY_LIN is the County Line ozone site; 

Oakdale is the Oakdale particle site; York is 

the York ozone site; GARINGER is the 

Garinger multi-pollutant site; ARROWOOD 

is the Arrowood ozone site; MONROEMS is 

the Monroe ozone site; Fire Station #11 is 

the Fire Station #11 particle site; GRIER is 

the Grier School fine particle site; MONT is 

the Montclaire particle site.  The circles 

approximate the scale of representation 

(urban ς 4 to 50 Km for York and County 

Line and neighborhood ς 0.5 to 4 Km for 

the other sites). 
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Figure 46.  Grier Middle School Site Looking North 

 
Figure 47.  Grier Middle School Site Looking West 

 
Figure 48.  Grier Middle School Site Looking Southwest 

 
Figure 49.  Grier Middle School Site Looking Northeast 

 
Figure 50.  Grier Middle School Site Looking East 

 
Figure 51.  Grier Middle School Site Looking South 

 

At the Monroe Middle School site the NC-DAQ operates a seasonal ozone monitor.  A picture of the site 

as well as views looking north, east, south, and west are provided in Figure 52 through Figure 56.  This 

ozone-monitoring site is one of five for the MSA.  40 CFR 58 Appendix D requires the Charlotte-Gastonia-

Concord MSA to have only two ozone monitoring sites.  The site is located at the goal end of a soccer 

field so soccer balls sometimes damage the probe.  The NC-DAQ has looked into relocating the site to 

another part of Monroe; however, this site meets the siting criteria in 40 CFR 58 Appendix E better than 

any nearby alternative location.  The NC-DAQ has also added a fence on the roof of the building 
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between the probe and soccer field to protect the probe.  In 2008 the school added a higher fence at 

the end of the soccer field between the probe and the soccer goal to prevent the soccer balls from 

hitting the probe.   

 

 
Figure 52.  Monroe Ozone Monitoring Site (37-179-0003) 

 
Figure 53.  Looking North from the Monroe Site 

 
Figure 54.  Looking East from the Monroe Site 
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Figure 55.  Looking West from the Monroe Site 

 
Figure 56.  Looking South from the Monroe Site

The Charlotte-Gastonia-Concord MSA will be impacted by changes to the lead monitoring requirements 

in 2010.  This MSA has an NCore monitoring site and will begin monitoring at that site for lead in the 

ambient air December 27, 2011.  Lead monitoring will also begin at the same time at the Montclaire site 

to provide collocated data. 

Any new ozone monitoring requirements should not impact the Charlotte-Gastonia-Concord MSA.  The 

MSA currently exceeds the minimum number of monitors required by 40 CFR 58 Appendix D for 

population exposure monitoring in urban areas.  This area should also not be impacted by rural ozone 

monitoring requirements.  It does not have any Class I Areas. 

The Charlotte-Gastonia-Concord MSA will be impacted by the new nitrogen dioxide monitoring 

requirements.  It will be required to have an area-wide monitor and a near-roadway monitor.  The 

Charlotte-Gastonia-Concord MSA will also be impacted by new sulfur dioxide monitoring requirements.  

It will be required to have two population-weighted emission index (PWEI) monitors within the MSA 

because there are large sources of sulfur dioxide as well as large numbers of people in the MSA.  These 

PWEI monitors will be located at the Garinger High School monitoring site in Charlotte and at the York 

monitoring site in York, South Carolina.  This area may also be impacted by the proposed changes to the 

carbon dioxide monitoring requirements because the population in the MSA is over one million people. 

(4) The Southern Corridor between Charlotte and Winston -Salem  
The southern corridor between 

Charlotte and Winston-Salem consists 

of three counties:  Iredell, Rowan and 

Stanly.  There are no MSAs in these 

counties.  The Albemarle, Salisbury, and 

Statesville-Mooresville Micropolitan 

Statistical Areas are located in these 

counties.  The NC-DAQ currently 

operates two monitoring sites in this 

area, both located in Rowan County.   

The locations of these monitoring sites 

are shown in Figure 57. 
 

Figure 57.  Monitoring Site Locations in Rowan County 

A is the Rockwell site; B is the Enochville site.  The circles represent the urban 

and neighborhood scales (30 Km for ozone and 4 Km for the fine particles). 
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At the Enochville site the NC-

DAQ operates a seasonal ozone 

monitor.  A picture of the site 

as well as views looking north, 

northeast, east, southeast, 

south, southwest, west, and 

northwest are provided in 

Figure 58 through Figure 64.   

 
Figure 58.  Enochville Ozone Monitoring Site (37-159-0022) 

 
Figure 59.  Looking North from the Enochville Site 

 
Figure 60.  Looking Northwest from the Enochville Site 

 
Figure 61.  Looking Northeast from the Enochville Site 

 
Figure 62.  Looking East from the Enochville Site 



20 
 

 
Figure 63.  Looking West from the Enochville Site 

 
Figure 64.  Looking Southwest from the Enochville Site 

 
Figure 65.  Looking Southeast from the Enochville Site 

 
Figure 66.  Looking South from the Enochville Site 

Since 2002, the NC DAQ has had a long-term plan to shut down the Enochville ozone monitor 

when it attains the NAAQS or has a design value that is consistently below the Rockwell monitor, which 

is also located in Rowan County (37-159-0021).  The Enochville monitor was installed in the mid-1990s 

for model evaluation as a maximum ozone concentration site.  The model showed an ozone bloom, 

plume, candle flame shaped ozone formation happening north of Charlotte near Enochville.  The 

Enochville monitor generally tracks with the Rockwell monitor, but during these high ozone "events", 

the ozone appears significantly higher at Enochville than at Rockwell.  These events are rare and cause 

the model to go from blue, south and southwest of Charlotte, to green over Charlotte, to yellow just 

downwind of Charlotte to orange just south of Enochville to red over Enochville.   

The NC-DAQ believes the Enochville site has met its objectives and is no longer needed for those 

purposes and the Rockwell monitor adequately represents Rowan County and the Salisbury Micro-MSA.  

At the end of the 2010 ozone season, both monitors had a design value of 77 parts per billion.  Figure 67 

and Figure 68 show comparisons of the 8-hour maximum concentrations measured at each site during 

2010.  The values track with each other and are highly correlated with one another.  For these reasons 

as well as potential budget cuts and the need for additional ozone monitoring in other areas of the state 

in 2013, the NC-DAQ may shut down the Enochville ozone monitor on October 31, 2012. 
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Figure 67.  Maximum Daily 8-Hour Ozone Concentrations at Rockwell and Enochville in 2010 

 
Figure 68.  Maximum Daily 8-Hour Ozone Concentration Correlation for Rockwell and Enochville 



22 
 

At the Rockwell site the NC-DAQ operates a seasonal ozone monitor, one-in-three day fine 

particle FRM monitor, a one-in-six day collocated fine particle monitor, a continuous fine particle 

monitor, and a one-in-six day speciation fine particle monitor.  In addition high sensitivity reactive oxides 

of nitrogen and carbon monoxide monitors operate year round at this site.  A continuous fine particle 

nitrate monitor and aethalometer also operate year-round at this site.  During the summer of 2009 a 

URG 3000 Carbon Monitor was added to the Rockwell site as part of the chemical speciation network 

upgrade.  The Carbon Monitor operates on a one-in-six day schedule and replaces the carbon channel 

on the Met One SASS monitor operating at the site.  The Carbon Monitor is located next to the Met One 

SASS monitor.  Pictures of the site as well as views looking north, northeast, east, southeast, south, 

southwest, west, and northwest are provided in Figure 69 through Figure 78. 

 
Figure 69.  Original Building at the Rockwell Ozone and 
Ozone Precursor Site (37-159-0021) 

 
Figure 70.  New Building at the Rockwell Ozone, Fine 

Particle, and Precursor Site (37-159-0021) 

 
Figure 71.  Looking North from the Rockwell Site 

 
Figure 72.  Looking Northwest from the Rockwell Site 

 
Figure 73.  Looking West from the Rockwell Site 

 
Figure 74.  Looking Southwest from the Rockwell Site 
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Figure 75.  Looking Northeast from the Rockwell Site 

 
Figure 76.  Looking East from the Rockwell Site 

 
Figure 77.  Looking Southeast from the Rockwell Site 

 
Figure 78.  Looking South from the Rockwell Site 

The Southern Corridor between Charlotte and Winston-Salem was not impacted by the expansion of the 

lead monitoring network to support the lower lead NAAQS.  Any new ozone monitoring requirements 

should also not impact the Southern Corridor between Charlotte and Winston-Salem.  This area does 

not have any MSAs requiring a minimum number of monitors by 40 CFR 58 Appendix D for population 

exposure monitoring in urban areas.  This area should also not be impacted by rural ozone monitoring 

requirements.  It does not have any Class I Areas and it already has a rural ozone monitor located at 

Rockwell. 

The Southern Corridor will not be impacted by the new nitrogen dioxide monitoring requirements.  It is 

too small to require area-wide monitors and does not have any roadways with average annual daily 

traffic above the threshold for near roadway monitoring.  This area will not be impacted by new sulfur 

dioxide monitoring requirements.  This area will also not be impacted by the proposed changes to the 

carbon dioxide monitoring requirements because the population is too small. 
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Appendix C.1 Annual Network Site Review Forms for 2008  

Waggin Trail in Taylorsville 

Lenoir 

Hickory 

Crouse 

Grier Middle School in Gastonia 

Monroe Middle School in Monroe 

Enochville 

Rockwell 
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