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D. The Raleigh Monitoring Region 
The Raleigh monitoring region of North 
Carolina, shown in Figure D1, consists of six 
sections:  (1) the Durham-Chapel Hill 
metropolitan statistical area, MSA, (Chatham, 
Durham, Orange and Person counties), (2) the 
northeastern Piedmont (Granville, Halifax, 
Northampton, Vance and Warren counties), (3) 
the Raleigh MSA (Franklin, Johnston and Wake 
counties), (4) the Rocky Mount MSA 
(Edgecombe and Nash counties), (5) the Wilson 
micropolitan statistical area (Wilson County) 
and (6) the Sanford micropolitan statistical area 
(Lee County).   

 
Figure D1.  The Raleigh monitoring region 

The dots show the approximate locations of most 
of the monitoring sites in this region.

(1) Durham-Chapel Hill MSA 
The Durham-Chapel Hill MSA 
consists of four counties:  Chatham, 
Durham, Orange and Person.  The 
major metropolitan areas are the 
cities of Durham and Chapel Hill.  
The North Carolina Division of Air 
Quality, DAQ, currently operates 
two monitoring sites in the 
Durham-Chapel Hill MSA.  These 
sites are located at the Durham 
Armory in Durham (Durham 
County), and Bushy Fork (Person 
County).  Starting on January 1, 
2017, DAQ in cooperation with 
Duke Energy Progress will begin 
operating a third site in Semora 
(Person County). The locations of 
these monitors are shown in Figure 
D2. The seasonal ozone monitor in 
Pittsboro in Chatham County was 
shut down on October 31, 2015, at 
the end of ozone season, and the 
rotating sulfur dioxide monitor was 
shut down on February 4, 2015. 

 
Figure D2.  Location of monitors in the Durham-Chapel Hill MSA. 
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At the Durham Armory site the DAQ operates a seasonal ozone monitor, a one-in-three day fine particle 
FRM monitor, a continuous low volume PM10 monitor and a continuous fine particle monitor.  The site, 
as well as views looking north, northeast, east, southeast, south, southwest, west and northwest, is shown 
in Figure D3 through Figure D11.  This fine-particle monitoring site is the design value site for the MSA.  
On Jan. 1, 2011, the DAQ started operating a low volume PM10 monitor at the site to meet minimum 
PM10 monitoring requirements in the Durham-Chapel Hill MSA and to provide PM10-2.5 data.  In May 
2015 this monitor was changed to a continuous low volume PM10 monitor. 

 
Figure D3.  The Durham Armory ozone, sulfur dioxide and particle monitoring site

 
Figure D4.  Looking north from the Durham Armory 

site 

 
Figure D5.  Durham Armory site looking northwest 

 
Figure D6.  Durham Armory site looking northeast 

 
Figure D7.  Looking east from the Durham Armory site 



 

D7 
 

 
Figure D8.  Looking west from the Durham Armory site 

 
Figure D9.  Durham Armory site looking southwest 

 
Figure D10.  Durham Armory site looking southeast 

 
Figure D11  Looking south from the Durham Armory 

site 

At the Bushy Fork site, the DAQ operates a 
seasonal ozone monitor. A special purpose 
sulfur dioxide monitor operated for 12 
months from June 2014 through May 2015 
to provide background sulfur dioxide 
concentrations for Person County to 
support modeling requirements for the 
sulfur dioxide national ambient air quality 
standard, NAAQS.  A picture of the site as 
well as views looking north, east, south and 
west are provided in Figure D12 through 
Figure D16.  

 
Figure D12.  Bushy Fork ozone monitoring site
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Figure D13.  Bushy Fork site looking north 

 
Figure D14.  Bushy Fork site looking west 

 
Figure D15.  Bushy Fork site looking east 

 
Figure D16.  Bushy Fork site looking south 

At the Semora DRR site, DAQ proposes to 
operate a source-oriented sulfur dioxide monitor 
to meet the requirements in the 2010 sulfur 
dioxide data requirements rule. The monitor will 
operate for a minimum of three years from 2017 
to 2019 to ensure that ambient air in the 
proximity of the Duke Energy Progress Roxboro 
plant meets the national ambient air quality 
standards.  An aerial view of the proposed site in 
relationship to the Roxboro facility as well as 
views looking north, east, south and west from 
the proposed location are provided in Figure 
D17 through Figure D21.                                 ---

-

 
Figure D17.  Aerial view showing the location of the 

proposed Semora DRR monitoring station 
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Figure D18.  Looking north from the proposed Semora 
DRR monitoring station 

 
Figure D19.  Looking west from the proposed 
Semora DRR location 

 
Figure D20.  Looking east from the proposed 
Semora DRR location   

 
Figure D21.  Looking south from the proposed 
Semora DRR location 

In 2008 EPA expanded the lead monitoring network to support the lower lead NAAQS of 0.15 
micrograms per cubic meter.  On Dec. 27, 2010, the EPA revised the monitoring requirements to 
focus on fence line monitoring located at facilities that emit 0.5 tons or more of lead per year and 
at National Core, NCore, monitoring sites.  These changes to the lead monitoring network 
requirements did not require any lead monitoring in the Durham-Chapel Hill MSA.  This MSA 
does not have an NCore monitoring station.  Also, the Duke Progress Energy Roxboro electricity 
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generating facility emitted 122.4 pounds of lead in 2014, well below the 0.5 ton threshold.  In 
addition, modeling performed in 2009 indicated the concentrations of lead in ambient air around 
the facility are less than 0.01 micrograms per cubic meter, which is far enough below the 
NAAQS that no fence-line monitoring is required for this facility.   

At this time the MSA is required to operate two ozone monitors – one at the Durham Armory 
and one at Bushy Fork.  Beginning in 2017, seasonal ozone monitoring will start on March 1 
instead of April 1. 

The 2010 nitrogen dioxide monitoring requirements currently require the Durham-Chapel Hill 
MSA to monitor for nitrogen dioxide because its population exceeded the 500,000 threshold in 
2009.  Thus, DEQ is required to operate a near roadway monitor.  In 2013 due to lack of funds, 
the United States Environmental Protection Agency, EPA, revised the regulation to require near 
road monitors in MSAs with less than one million people to start operating on Jan. 1, 2017.  
However, on May 15, 2016, the EPA proposed eliminating the requirement to monitor for 
nitrogen dioxide in areas with populations below one million.1  Accordingly, and with the 
concurrence of EPA Region 4, DAQ placed a hold on planning activities for the Durham site. 
DAQ understands the EPA plans on completing the associated final rule before Jan. 1, 2017, and 
continues to follow this issue.  DAQ will adjust plans, if needed, as further information becomes 
available from the EPA.  

In the technical assistance document EPA recommends placing near road monitoring stations 
along road segments with the highest average annual daily traffic values adjusted for fleet mix.  
Sites should also be evaluated based on congestion patterns, roadway design, terrain and 
meteorology.  Preliminary analysis of the segments in the Durham-Chapel Hill MSA with the 
highest average annual daily traffic adjusted for fleet mix are shown in Table D 1 and Table D2.   

                                                            
1 Revision to the Near-Road NO2 Minimum Monitoring Requirements, Federal Register, Vol. 81, No. 94 Monday, 
May 16, 2016, p. 30224, available on the worldwide web at https://www.gpo.gov/fdsys/pkg/FR-2016-05-
16/pdf/2016-11507.pdf.  
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Table D 1.  Fleet Equivalent Average Annual Daily Traffic for Road Segments in the Durham-
Chapel Hill Metropolitan Statistical Area Using Published NCDOT Data 

Station Route Location Station 
Percent 
Passenger 

2013 
AADT 

Fleet Equivalent 
AADT 

Station Route Location Station 
Percent 

Passenger 
2014 

AADT 
Fleet Equivalent 

AADT 
(A)1011 I-40 From Exit 282 To Exit 283 09MC0030 90% 180,000 342,000 
(B)947 I-40 From Exit 281 To Exit 282 09MC0030 90% 174,000 330,600 
(C)547 I-40 From Exit 280 To Exit 281 09MC0030 90% 162,000 307,800 
(D)553 I-40 From Exit 279 To Exit 280 10MC0005 94% 156,000 240,240 
(E)942 I-40 From Exit 273 To Exit 274 09MC0028 90% 120,000 228,000 

941 I-40 From Exit 274 to Exit 276 09MC0028 90 % 117,000 222,300 
(G)6 I-85 From Exit 160 To Exit 161 09MC0069 88% 103,000 214,240 
(I)91 I-85 From Exit 161 To Exit 163 09MC0069 88% 99,000 205,920 
(J)5 I-85 From Exit 157 To Exit 160 09MC0069 88% 98,000 203,840 

(F)727 I-40 From Exit 278 To Exit 279 10MC0005 94% 128,000 197,120 
202 I-85 From Exit 174B to Exit 174 09MC0069 88 % 94,000 195,520 

(H)940 I-40 From Exit 276 To Exit 278 10MC0005 94% 126,000 194,040 
 

 

Table D2. Fleet Equivalent Average Annual Daily Traffic for Road Segments in the 
Durham-Chapel Hill Metropolitan Statistical Area Using Microwave Radar Data 

Route Location 

2013 Traffic Monitor Data 2014 Traffic Monitor Data 

Percent 
Passenger AADT 

Fleet 
Equivalent 
AADT 

Percent 
Passenger AADT 

Fleet 
Equivalent 
AADT 

(B)I-40 Exit 281 to 282 95  157,673 235,806 95  152,803 221,736 
(C)I-40 Exit 280 to 281 97  147,546 185,472 97  147,934 183,947 
(D)I-40 Exit 279 to 280 97  127,371 167,573 98  137,153 166,776 
(F)I-40 Exit 278 to 279 98  137,314 167,224 96  118,952 156,811 
(H)I-40 Exit 276 to 278 97  114,740 143,302 97  117,298 145,941 
(E)I-40 Exit 273 to 274 97  111,733 140,247 97  105,718 132,735 
(K)I-40 Exit 274 to 276 98  101,687 121,505 98  109,205 130,830 
(L)I-40 Exit 270 to 273 96  83,527 113,511 96  86,083 117,350 

The locations of these segments are shown with lettered symbols in Figure D22.  They stretch 
from the eastern part of Durham County into central Orange County with heaviest fleet adjusted 
average annual daily traffic being along I-40 near the Durham-Wake County line.  Because the 
highest ranked sites are within two miles of the Raleigh near road monitoring site off of Triple 
Oak Road along I-40 between Exit 283 and Exit 284 and have similar traffic counts and heavy 
duty vehicle make-up, the DAQ requests a waiver for the near road Durham-Chapel Hill 
monitoring site, if the EPA does not finalize its proposal to eliminate near-road monitoring in 
areas with less than 1 million people.  The waiver request is in Section 2 of Volume I of the 
network plan.   
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Figure D22.  Locations of segments with highest fleet adjusted AADT in the Durham-Chapel Hill MSA 

The 2010 sulfur dioxide monitoring 
requirements added additional 
monitoring in this MSA.  Because of 
power generating facilities located in 
Person and Chatham counties and a 
large population base, a population-
weighted emission index, PWEI, 
population exposure monitor was 
added at the Armory site.  Figure 
D23 shows the location of the PWEI 
monitor relative to where people 
lived based on the 2000 census.  
Figure D24 shows the distribution of 
sulfur dioxide emissions among the 
counties in the MSA.  The closest 
permitted source of sulfur dioxide to 
the Armory site is Carolina Sunrock, 
located 3.25 kilometers southeast of 
the site, as shown in Figure D25.  
Carolina Sunrock reported emitting 
5.4 tons of sulfur dioxide in 2011.  
As mentioned earlier an additional 
source-oriented sulfur dioxide 
monitor is required in this MSA by 
Jan. 1, 2017. 

 
Figure D23.  Location of Durham-Chapel Hill PWEI monitor in 
relationship to centers of population in 2000 
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Figure D24.  Location of the Durham-Chapel Hill 
PWEI sulfur dioxide monitor (red dot) in relationship 
to sulfur dioxide sources 

 
Figure D25.  Location of the Armory monitoring site 
(A) in relationship to Carolina Sunrock (B) 

Changes to the carbon monoxide monitoring requirements did not add additional monitoring to this 
MSA because the population is less than one million. 

(2) The Northeastern Piedmont 
The northeastern Piedmont consists of five counties:  Granville, Halifax, Northampton, Vance and 
Warren.  There is not an MSA in these counties; however, Henderson micropolitan statistical area is 
located in Vance County and the Roanoke Rapids micropolitan statistical area consists of Halifax and 
Northampton counties.  The DAQ currently operates one monitoring site in the northeastern piedmont.  
This site is located at Butner (Granville County).   The location of this monitoring site is shown in Figure 
D26. 

 
Figure D26.  Location of the Butner monitoring site 

A is the Butner ozone monitoring site.  The circle around the site approximates the urban scale (4 to 50 Km). 

At the Butner site, 37-077-0001, the 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 D27 through Figure D35.  The 
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Butner site was established as the downwind site for the Durham-Chapel Hill MSA when the wind is 
from the primary direction during the season of highest ozone concentrations.   

 
Figure D27.  The Butner ozone monitoring site 

 
Figure D28.  Looking north from the Butner site 

 
Figure D29.  Looking northwest from the Butner site 

 
Figure D30.  Looking northeast from the Butner site 

 
Figure D31.  Looking east from the Butner site 
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Figure D32.  Looking west from the Butner site 

 
Figure D33.  Looking southwest from the Butner site 

 
Figure D34.  Looking southeast from the Butner site 

 
Figure D35.  Looking south from the Butner site 

This area was not required to add any lead monitors because of the 2010 changes made to the lead 
monitoring requirements.  There are no facilities here that emit 0.5 ton or more of lead per year.     

New ozone monitoring requirements will not require additional monitoring in the northeastern Piedmont.  
The area does not have any MSAs that are required by 40 CFR 58 Appendix D to conduct population 
exposure monitoring in urban areas.  The northeastern Piedmont did not add monitors as a result of the 
2010 nitrogen dioxide monitoring requirements because it does not have any roads exceeding the traffic 
threshold and does not have any MSAs that trigger nitrogen dioxide monitoring requirements.  The 
northeastern piedmont will also not add sulfur dioxide monitors because of the 2010 sulfur dioxide 
monitoring requirements because there are no large sources of sulfur dioxide in this area.  This area will 
also not be required to do carbon monoxide monitoring as a result of the changes to the carbon 
monoxide monitoring requirements because the population is under one million. 

(3) The Raleigh MSA 
 As shown in Figure D36, the Raleigh MSA consists of three counties:  Franklin, Johnston and Wake.  
The major metropolitan areas include Raleigh and Cary.  The DAQ currently operates three monitoring 
sites in the Raleigh MSA.  These sites are located at West Johnston (Johnston County) and Millbrook and 
Triple Oak (Wake County).  The ozone monitors at Franklinton and Fuquay were shut down on Oct. 31, 
2015.    
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Figure D36.  Monitoring sites located in the Raleigh MSA. 

At the West Johnston site, 37-101-0002, the DAQ operates a seasonal ozone monitor and a one-in-three 
day fine particle FRM monitor.  The West Johnston ozone site was established as the upwind site for the 
Raleigh MSA when the wind is from the secondary direction during the season of highest ozone 
concentrations.  This site is one of two ozone-monitoring sites in the MSA.  40 Code of Federal 
Regulations, CFR, 58 Appendix D requires the Raleigh MSA to have two ozone monitoring sites.  The 
West Johnston fine particle site is the second fine particle monitoring site in the MSA because the Raleigh 
MSA has a population over 1 million people and is currently required to have three fine particle monitors.  
The North Carolina Division of Air Quality is planning on adding a continuous fine particle monitor at 
the site in 2016 that will eventually replace the FRM monitor.  A picture of the site and views looking 
north, east, south and west are provided in Figure D37 through Figure D41.     

 

Millbrook multipollutant site, center, neighborhood scale; Triple Oak nitrogen dioxide monitor, furthest west, 
micro scale; and West Johnston ozone and particle monitors, furthest east, urban scale. 
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Figure D37.  The West Johnston ozone and fine particle monitoring site 

 
Figure D38. Looking North from the West Johnston 

Site 

 
Figure D39.  Looking West from the West Johnston Site 

 
Figure D40.  Looking east from the West Johnston site 

 
Figure D41.  Looking south from the West Johnston site 
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At the Millbrook site, 37-183-0014, the DAQ operates year-round ozone, one-in-three-day fine particle 
FRM, one-in-three-day manual SASS and URG fine particle speciation, continuous BAM fine particle, 
one-in-three day PM10 and PM10-2.5, a collocated one-in-six day PM10, nitrogen dioxide and trace-level 
sulfur dioxide, carbon monoxide and reactive oxide of nitrogen monitors.  The DAQ also operates 
continuous fine particle monitors for sulfate, nitrate and black carbon and a meteorological station at this 
site.  A picture of the site as well as views looking north, northeast, east, southeast, south, southwest, west 
and northwest are provided in Figure D42 through Figure D50.  The Millbrook site is an NCORE, 
National Community Representative, site so the probe for the reactive oxide of nitrogen monitor at this 
site was installed on a 10-meter tower in late 2010.  Dec. 27, 2011, the DAQ began analyzing the low 
volume PM10 filters for lead on a one-in-six-day schedule to meet the 2010 monitoring requirements for 
lead monitoring at NCore sites.  This lead monitoring ended on April 30, 2016.  In 2013 the DAQ added a 
carbonyl sampler to the site to support a shale gas development background monitoring study in Lee 
County.  The DAQ has monitored for VOCs at Millbrook since July 14, 2004, on a 1-in-6-day schedule.   

 
Figure D42.  Millbrook NCore monitoring site 
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Figure D43.  Looking north from the Millbrook site 

 
Figure D44.  Looking northwest from the Millbrook site 

 
Figure D45.  Looking west from the Millbrook site 

 
Figure D46.  Looking southwest from the Millbrook site 

 
Figure D47.  Looking northeast from the Millbrook site 

 
Figure D48.  Looking east from the Millbrook site 

 
Figure D49.  Looking southeast from the Millbrook site 

 
Figure D50.  Looking south from the Millbrook site 
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At the Triple Oak site, 37-183-0021, the DAQ operates a near road nitrogen dioxide monitor with a 
photolytic convertor.  The monitor started operating on Jan. 8, 2014.  A picture of the site as well as views 
looking north, east, south and west are provided in Figure D51 through Figure D55.  In 2017, the DAQ 
will add a carbon monoxide monitor and a fine particle monitor to the site. 

 
Figure D51.  The Triple Oak near road nitrogen dioxide monitoring site, 37-183-0021 

 
Figure D52.  Looking north from the Triple Oak site 

 
Figure D53.  Looking east from the Triple Oak site 
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Figure D54.  Looking west from the Triple Oak site 

 
Figure D55.  Looking south from the Triple Oak site

As a result of the December 2010 changes to the lead monitoring requirements,2 the DAQ began lead 
monitoring at the Raleigh Millbrook monitoring site on Dec. 27, 2011, using the low-volume PM10 
monitor already at the site.  This lead monitoring ended on April 30, 2016, when new monitoring 
regulations became effective.3  The Raleigh MSA does not have any permitted facilities located within its 
bounds that emit 0.5 ton or more per year of lead so no other lead monitoring was required.   

Changes to the ozone monitoring requirements in 2015 did not require additional monitoring in the 
Raleigh MSA.  The MSA currently meets the minimum number of monitors required by 40 CFR 58 
Appendix D for population exposure monitoring in urban areas.  Seasonal ozone monitoring will start on 
March 1 instead of April 1 beginning in 2017. 

Due to the 2010 nitrogen dioxide monitoring requirements, DAQ added two nitrogen dioxide monitors to 
the Raleigh MSA.  Because its population exceeds the 500,000 threshold, it is required to have a near 
road monitor starting Jan. 1, 2014.  The near road monitoring station was placed on the west bound side 
of I-40 between Exit 283 and 284.  This location was approved by the EPA in 2012.  The Raleigh MSA 
has over 1 million people so it is also required to have a community or area-wide monitor.  This monitor 
is located at the Raleigh Millbrook NCore monitoring site.  The monitor was scheduled to start operating 
on Jan. 1, 2013. The DAQ asked for permission to delay installing the monitor so that a photolytic 
nitrogen dioxide monitor could be installed at the site.  The photolytic nitrogen dioxide monitor is more 
selective for nitrogen dioxide but because it was approved as an equivalent method in 2012 the DAQ 
could not purchase it and have it up and operational by the Jan. 1, 2013, scheduled start date.  The DAQ 
began monitoring for nitrogen dioxide at Millbrook on Dec. 10, 2013. 

The 2010 sulfur dioxide monitoring requirements did not require additional sulfur dioxide monitors in 
the Raleigh MSA because there are no large sources of sulfur dioxide in the MSA.  This MSA will be 
required to add a carbon monoxide monitor as a result of the changes to the carbon monoxide 
monitoring requirements.  Near road carbon dioxide monitoring is required in MSAs greater than one 
                                                            
2 Revisions to the Lead Ambient Air Monitoring Requirements, Federal Register, Vol. 75, No. 247, Monday, 
December 27, 2010, available on the worldwide web at https://www.gpo.gov/fdsys/pkg/FR‐2010‐12‐27/pdf/2010‐
32153.pdf#page=1.  
3 Revisions to Ambient Monitoring Quality Assurance and Other Requirements, Federal Register, Vol. 81, No. 59, 
Monday, March 28, 2016, available on the worldwide web at https://www.gpo.gov/fdsys/pkg/FR‐2016‐03‐
28/pdf/2016‐06226.pdf.  
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million people starting Jan. 1, 2017.  On Jan. 1, 2017, the DAQ will also be required to add a fine particle 
monitor at the Triple Oak near road monitoring site. 

(4) Rocky Mount MSA 
 The Rocky Mount MSA consists of two counties:  Edgecombe and Nash.  The major metropolitan area is 
the City of Rocky Mount.  The DAQ currently operates one monitoring site in the Rocky Mount MSA, 
located in Edgecombe County at Leggett as shown in Figure D56.   

 
Figure D56.  Monitoring site location in the Rocky Mount MSA 

At the Leggett site, the DAQ operates a seasonal ozone monitor and a non-regulatory continuous fine 
particle monitor.  The ozone monitor is required for the MSA.  In April 2011, the DAQ added a 
continuous fine particle monitor to the site to enable real time fine particle air quality index reporting and 
fine particle forecasting.  Figure D57 through Figure D65 show the site as well as views looking north, 
northeast, east, southeast, south, southwest, west and northwest. 
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Figure D57.  Leggett seasonal ozone and air quality index monitoring site 

 
Figure D58.  Looking north from the Leggett site 

 
Figure D59.  Looking northeast from the Leggett site 
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Figure D60.  Looking northwest from the Leggett site 

 
Figure D61.  Looking west from the Leggett site 

 
Figure D62.  Looking southwest from the Leggett site 

 
Figure D63.  Looking east from the Leggett site 

 
Figure D64.  Looking southeast from the Leggett site 

 
Figure D65.  Looking south from the Leggett site 

Changes made to the lead monitoring requirements in December 2010 did not require additional 
monitoring in the Rocky Mount MSA. The MSA does not have an NCore monitoring site and does not 
have any permitted facilities located within its bounds that emit 0.5 tons or more of lead per year. 4 

                                                            
4 Data obtained from the DAQ emission inventory database available on the worldwide web at 
https://xapps.ncdenr.org/aq/ToxicsReport/ToxicsReportFacility.jsp?ibeam=true&county_code=065&year=2014&s
orting=103&overridetype=All&pollutant=153.    
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2015 changes to the ozone monitoring requirements are not expected to require additional monitoring in 
the Rocky Mount MSA.  The MSA already has the minimum number of monitors required by 40 CFR 58 
Appendix D for population exposure monitoring in urban areas.  The seasonal ozone monitor may begin a 
month earlier on March 1 instead of April 1 beginning in 2016 or 2017. 

The 2010 nitrogen dioxide monitoring requirements did not add any monitors to the Rocky Mount MSA 
because its population is less than 500,000.  Additional monitors will also not be needed to meet the 2010 
sulfur dioxide monitoring requirements because there are no large sources of sulfur dioxide in the MSA.  
This area will also not need any carbon monoxide monitors due to the changes to the carbon monoxide 
monitoring requirements because the population is under one million. 

(5) The Wilson Micropolitan Statistical Area 
The Wilson Micropolitan Statistical Area consists of Wilson County.  There currently is no Metropolitan 
Statistical Area in Wilson County; however, the Wilson Micropolitan Statistical Area is located here.  The 
Wilson area is growing and may someday eventually be large enough to become an MSA.  The DAQ 
currently does not operate any monitoring sites in the Wilson Micropolitan Statistical Area.   

The Wilson Micropolitan Statistical Area was impacted by changes made to the lead monitoring 
requirements in December 2010 because it has a permitted facility located within its bounds that emits 
more than 0.5 tons per year of lead.5  Saint-Gobain Containers, LLC, reported 2009 lead emissions of 
0.84 tons.  The DAQ requested and received a waiver for Saint-Gobain based on the results of modeling.  
Model results indicate the maximum ambient lead concentration in the ambient air at and beyond the 
fence line is 0.015 micrograms per cubic meter, well below the 0.075 micrograms per cubic meter (50 
percent of the NAAQS) threshold for monitoring.  The EPA renewed the waiver in 2015 based on 2011 
National Emission Inventory emissions of 0.53 tons of lead.  The waiver is good until 2020.6  In 2014 
Ardagh Glass, the former Saint Gobain Containers, reported 495.1 pounds of lead emissions.7 

Changes to the ozone monitoring requirements in 2015 did not require additional monitoring in the 
Wilson Micropolitan Statistical Area.  As long as it is not an MSA, it does not have to meet population 
exposure monitoring requirements for urban areas.  The Wilson Micropolitan Statistical Area was not 
reclassified as an MSA in February 2013 when the MSA classifications were revised.  The next scheduled 
revision for MSA classifications is in 2023; however, sometimes the Office of Management and Budget 
adjusts classifications between the scheduled revisions.   

The Wilson Micropolitan Statistical Area was not required by the 2010 nitrogen dioxide monitoring rule 
to do any nitrogen dioxide monitoring.  Its population is less than 500,000 and the annual average daily 
traffic measured on its roadways is below the threshold for monitoring.  It also is not required to do sulfur 

                                                            
5 Data obtained from the DAQ emission inventory database available on the worldwide web at 
https://xapps.ncdenr.org/aq/ToxicsReport/ToxicsReportFacility.jsp?ibeam=true&county_code=195&year=2009&s
orting=103&overridetype=All&pollutant=153.    
6 2015 State of North Carolina Ambient Air Monitoring Network Plan, The U. S. EPA Region 4 Comments and 
Recommendations, p7, available at 
http://xapps.ncdenr.org/aq/documents/DocsSearch.do?dispatch=download&documentId=7440. 
7 Data obtained from the DAQ emission inventory database available on the worldwide web at 
https://xapps.ncdenr.org/aq/ToxicsReport/ToxicsReportFacility.jsp?ibeam=true&year=2014&county_code=195&fi
ndfacility=2589  
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dioxide monitoring by the 2010 sulfur dioxide monitoring rule because the population is too small and 
the sulfur dioxide emissions are too low to trigger PWEI monitoring.  This area is also not required to do 
carbon monoxide monitoring by the changes to the carbon monoxide monitoring requirements because 
the population is under one million. 

(6) The Sanford Micropolitan Statistical Area 
The Sanford Micropolitan Statistical Area consists of Lee County.  The DAQ started a monitoring site in 
the Sanford Micropolitan Statistical Area in November 2013. The location of the site is shown in Figure 
D66.  The Blackstone monitoring station supports a special study to monitor baseline ambient air near 
potential shale gas development areas in Lee County.8  Ozone monitoring started on Nov. 1, 2013 and a 
continuous fine particle monitor started Jan. 1, 2014.  In December 2014 the DAQ added a sulfur dioxide 
monitor and nitrogen dioxide monitor.  The site also monitors for volatile organic and carbonyl toxic 
compounds and hydrocarbons.  Figure D67 through Figure D71 shows the site and views looking north, 
east, south and west.   

 
Figure D66.  Monitoring site location in the Sanford micropolitan statistical area 

                                                            
8 Department of Environment and Natural Resources, Division of Air Quality, Project Plan for Baseline Ambient 
Air Monitoring near Potential Shale Gas Development Zones in Lee County, NC, Feb. 19, 2013.  Available on the 
world wide web at http://daq.state.nc.us/news/shale/DAQ_Project_Plan.pdf.  
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Figure D67.  Blackstone shale gas development monitoring site 

 
Figure D68.  Looking north from the Blackstone site 

 
Figure D69.  Looking west from the Blackstone site 

 
Figure D70.  Looking east from the Blackstone site 

 
Figure D71.  Looking south from the Blackstone site 
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The Sanford micropolitan statistical area was not required to do any lead monitoring as a result of the 
changes made to the lead monitoring requirements in December 2010.  There are no facilities located 
within its bounds that emit more than 0.5 tons per year of lead.9   

Changes to the ozone monitoring requirements in 2015 did not require additional ozone monitoring in 
the Sanford micropolitan statistical area.  As long as it is not an MSA, it does not have to meet population 
exposure monitoring requirements for urban areas.  

The Sanford micropolitan statistical area was not required by the 2010 nitrogen dioxide monitoring rule 
to do any nitrogen dioxide monitoring.  Its population is less than 500,000 and the annual average daily 
traffic measured on its roadways is below the threshold for monitoring.  It also is not required by the 2010 
sulfur dioxide monitoring rule to do sulfur dioxide monitoring because the population is too small and 
the sulfur dioxide emissions are too low to trigger PWEI monitoring.  This area is also not required to do 
carbon monoxide monitoring by the changes to the carbon monoxide monitoring requirements because 
the population is under one million. 

                                                            
9 Data obtained from the DAQ emission inventory database.   
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Appendix D.1 Annual Network Site Review Forms for 2015 

Pittsboro (site was shut down) 

Durham Armory in Durham 

Bushy Fork 

Butner 

Franklinton (site was shut down) 

West Johnston in Johnston County 

Millbrook in Raleigh 

Fuquay (site was shut down) 

Triple Oak Road in Cary 

Springfield Road in Rocky Mount (2012) 

Leggett 

Blackstone in Lee County 
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Appendix D-2.  Scale of Representativeness 
Each station in the monitoring network must be described in terms of the physical dimensions of the air 
parcel nearest the monitoring station throughout which actual pollutant concentrations are reasonably 
similar.  Area dimensions or scales of representativeness used in the network description are: 

a) Microscale - defines the concentration in air volumes associated with area dimensions ranging 
from several meters up to about 100 meters. 

b) Middle scale - defines the concentration typical of areas up to several city blocks in size with 
dimensions ranging from about 100 meters to 0.5 kilometers. 

c) Neighborhood scale – defines concentrations within an extended area of a city that has relatively 
uniform land use with dimensions ranging from about 0.5 to 4.0 kilometers. 

d) Urban scale - defines an overall citywide condition with dimensions on the order of 4 to 50 
kilometers. 

e) Regional Scale - defines air quality levels over areas having dimensions of 50 to hundreds of 
kilometers. 

Closely associated with the area around the monitoring station where pollutant concentrations are 
reasonably similar are the basic monitoring exposures of the station. 

There are six basic exposures: 

a) Sites located to determine the highest concentrations expected to occur in the area covered by the 
network. 

b) Sites located to determine representative concentrations in areas of high population density. 

c) Sites located to determine the impact on ambient pollution levels of significant sources or source 
categories. 

d) Sites located to determine general background concentration levels. 

e) Sites located to determine the extent of regional pollutant transport among populated areas.  

f) Sites located to measure air pollution impacts on visibility, vegetation damage or other welfare-
based impacts and in support of secondary standards. 

The design intent in siting stations is to correctly match the area dimensions represented by the sample of 
monitored air with the area dimensions most appropriate for the monitoring objective of the station. The 
following relationship of the six basic objectives and the scales of representativeness are appropriate 
when siting monitoring stations: 

Table D3.  Site Type Appropriate Siting Scales 

1. Highest concentration Micro, middle, neighborhood (sometimes urban 
or regional for secondarily formed pollutants) 

2. Population oriented Neighborhood, urban 
3. Source impact Micro, middle, neighborhood 
4. General/background & regional transport Urban, regional 
5. Welfare-related impacts Urban, regional 
 


