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NORTH CAROLINA DIVISION OF  
AIR QUALITY 

18BApplication Review 
 
Issue Date: 

Region:  Mooresville Regional Office 
County:  Iredell 
NC Facility ID:  4900261 
Inspector’s Name:  Bob Caudle 
Date of Last Inspection:  04/03/2017 
Compliance Code:  3 / Compliance - inspection 

0BFacility Data 
 
5BApplicant (Facility’s Name):  Cardinal Fg Company 
 
Facility Address: 
6BCardinal Fg Company 
342 Mooresville Boulevard 
7BMooresville, NC       28115 
 
SIC: 3211 / Flat Glass  
NAICS:   327211 / Flat Glass Manufacturing 
 
Facility Classification: Before:  Title V  After:   
Fee Classification: Before:  Title V  After:   

1BPermit Applicability (this application only) 
 
12BSIP:  02Q .0317 
NSPS:   
NESHAP:   
PSD:  Remove PSD applicability 
PSD Avoidance:  add avoidance conditions 
NC Toxics:   
112(r):   
Other: 

2BContact Data 3BApplication Data 
 
8BApplication Number:  4900261.17C 
13BDate Received:  07/26/2017 
Application Type:  Modification 
Application Schedule:  TV-Significant 

15BExisting Permit Data 
14BExisting Permit Number:  08618/T08 
Existing Permit Issue Date:  05/05/2017 
Existing Permit Expiration Date:  03/31/2022 

4BFacility Contact 
 
Jamie Smith 
Engineer 
(704) 660-0900 
342 Mooresville 
Boulevard 
Mooresville, NC 28115 

16BAuthorized Contact 
 
James Stevens 
Plant Manager 
(704) 660-0900 
342 Mooresville  
Boulevard 
Mooresville, NC 28115 

17BTechnical Contact 
 
Steven Klafka 
Environmental Engineer 
(608) 255-5050 
303 South Paterson Street 
Madison, WI 53703 

  Total Actual emissions in TONS/YEAR: 
CY SO2 NOX VOC CO PM10 Total HAP Largest HAP  

2016     194.47     711.03      25.76     225.96      49.20       1.19       1.13 
[Hexane, n-] 

2015     160.11     565.81      21.55     193.80      13.25      0.9290      0.8800 
[Hexane, n-] 

2014     178.66     699.10      42.31      71.86      58.62       1.35       1.29 
[Hexane, n-] 

2013     121.48     730.74      40.58      67.58      72.34       1.30       1.23 
[Hexane, n-] 

2012     213.00     776.69      42.05      83.78      51.28       1.27       1.21 
[Hexane, n-] 

 
 

 Review Engineer:  Joseph Voelker 
 
 Review Engineer’s Signature:                Date: 
 
 
 

11BComments / Recommendations: 
Issue 08618/T09 
Permit Issue Date:   
Permit Expiration Date:   
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I. Introduction and Purpose of Application 
 
Cardinal FG Company (Cardinal) has operated a flat glass manufacturing plant in Mooresville, North 
Carolina since 1999.  Cardinal has submitted a permit application for an emission control project at their glass 
plant. It includes a request to make the following changes: 
 
• update the air pollution control requirements for the glass furnace 
• reduce emission limitations to below the PSD major source threshold of 250 tons per year thereby reverting to 

PSD minor source status. 
• increase glass production from 650 to 700 tons per day 
 
The facility was permitted to construct the air pollution control equipment on the glass furnace in permit no. T06 
but the permit was not modified to allow its use for regulatory compliance. Permit No. T08 was issued to allow 
for short term testing to obtain information to include in the current application. See discussion in Section III.   
 
The permit application will be processed a significant modification pursuant to 15A NCAC 02Q .0516. 

 
II. Chronology 

 
Date Description 

July 26, 2017 An application was received and assigned application no. 4900261.17C 

August 01, 2017 
An Application Incomplete letter was sent requesting the balance of the application fee and 
the zoning consistency determination paperwork. 

August 11, 2017 ADD INFO email sent requesting technical forms and calculations 

August 23, 2017 Check for $7 received by the DAQ 

August 31, 2017 
Zoning consistency determination received via email. Information requested on August 11, 
2017 received via email. 

September 12, 
2017 

ADD INFO email sent requesting application forms not included in email received August 
31. 

September 22, 
2017 

Forms requested September 12 received via email 

September 25, 
2017 

ADD INFO emails sent requesting: 

1 - estimates of fluoride emissions 

2 - requesting toxics modeling if the facility would like to operate with H2SO4 emissions 
greater than the emission limitations in the permit. 

3 – a determination if physical changes are necessary to increase the heat input of the furnace 
from 184 to 257 MMBtu/hr 

4 – a CAM plan for PM emissions from the glass furnace 

October 6, 2017  

The following response to item 3 requested on September 25 was received: 

1 - The furnace is currently permitted at 184 MMBtu/hr. You are now requesting 257 
MMBtu/hr. Will there a physical change to accommodate this? 

The current permit states the burner capacity of 184 mmbtu/hr which is sufficient for current 
levels of glass production. The furnace manufacturer estimates the physical capacity of the 
burners to be 220 MMBtu/hr. Anticipating more fuel usage would be needed when 700 tpd 
of glass production was achieved, I conservatively increased the 220 MMBtu/hr by a ratio of 
700 tpd/650 tpd to 257 MMBtu/hr. Based on prior fuel usage, Cardinal staff believe the 220 
MMBtu/hr is sufficient fuel usage to achieve 700 tpd. We suggest increasing the burner 
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III. Modification Description 
 
On March 31, 2016, Permit No. T06 was issued to allow the construction and operation of a glass furnace control 
system as follows (excerpted from original permit review): 
 

To meet desired construction schedules, the Permittee has requested a permit to construct and 
operate the control system but not change the permit in such a way that would require the 
implementation of the public and EPA review procedures at this time. The DAQ proposed issuing 
a permit that would allow construction of the control system but the Permittee would be required to 
meet all of the requirements in the permit (emission limitations, monitoring, recordkeeping and 
reporting) as they currently exist in the permit but without taking credit for the use of the control 
device. In effect the control system is “transparent” to the compliance requirements of the permit. 
Such a process could be processed under the minor modification procedures. The Permittee has 
opted for this approach. 

 
On May 05, 2017, Permit No. T08 was issued to permit an alternative operating scenario for testing purposes as 
follows (excerpted from original permit review): 
 

The Tri-Mer system has already been permitted to be constructed but the permit does not contain 
the appropriate monitoring, recordkeeping and reporting requirements necessary to ensure 
compliance with all applicable regulations when using the system. See the permit review for permit 
no. T06 for full details. 
 
By permitting an alternate operating scenario for testing purposes, the permittee will be able to 
obtain the appropriate performance data necessary to submit with a future permit application that is 
expected to request enforceable restrictions on emissions of all PSD pollutants to PSD minor source 
levels using the Tri-Mer technology. 

 
On July 26, 2017, the Permittee submitted the current application to modify the permit to: 

• update the air pollution control requirements for the glass furnace 
• reduce emission limitations below the major source threshold of 250 tons per year 
• increase glass production from 650 to 700 tons per day 

 
By reducing the facility-wide potential emissions for all PSD regulated pollutants below major source thresholds (in 
this case 250 tons per year for each pollutant), the facility will revert to PSD minor source status. Note that the 
control system will more than offset any emission increases associated with the permitted increase in production and 
removal of BACT emission limitations. 
 

capacity from 184 to 220 MMBtu/hr. No physical changes are needed to achieve this higher 
heat input. 

October 19, 
2017 

Responses to items 1 2 and 4 requested on September 25 were received via email. 

October 27, 
2017 

A hardcopy of the modeling analysis was received in the RCO 

December 5, 
2017 

A memo was issued by the AQAB stating that the modeling demonstration for H2SO4 
submitted on October 27, 2017 “adequately demonstrates compliance on a facility-wide 
basis.” 

MM/DD/YYYY 
Public Notice published on NCDENR DAQ website; concurrent public/EPA comment period 
begins 

MM/DD/YYYY Public comment period ends. TBD 

MM/DD/YYYY EPA comment period ends. TBD 
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The source and control system appears in the current permit as follows: 
 

Emission 
Source 
ID No. 

Emission Source Description 
Control 
Device 
I.D. No. 

Control Device Description 

P01  

one (1) natural gas-fired, side port, regenerative, 
glass melting furnace (184 million Btu per hour 
heat input [with 3R], and 650 tons per 24 hours 
glass pull rate capacity) 

C01 

“3R” process or reaction and 
reduction in the regenerators is 
a licensed NOX reduction 
method from Pilkington PLC. 

C01A* Dry Sorbent Injection for SO2 
control 

C01B* Ammonia Injection for NOx 
control 

C01C* Catalytic Ceramic Filters for 
PM control 

It will appear in the revised permit as follows: 
 

Emission 
Source 
ID No. 

Emission Source Description 
Control 
Device 
I.D. No. 

Control Device Description 

P01  

one (1) natural gas-fired, side port, regenerative, 
glass melting furnace (220 million Btu per hour 
heat input, and 7000 tons per 24 hours glass pull 
rate capacity) 

C01A Dry Sorbent Injection for SO2 
control 

C01B Ammonia Injection for NOx 
control 

C01C Catalytic Ceramic Filters for 
PM control 

 
C01 is the “Pilkington Process” currently used for NOx reduction. C01A, B and C are collectively the “TriMer” 
system. The Permittee is requesting to stop operating the Pilkington Process and start using the TriMer system for 
emissions control and compliance with applicable air quality regulations. 
 
Glass Furnace emissions of PM, SO2 and NOx will be controlled by the new air pollution control system. This 
control system consists of dry sorbent injection, ammonia injection and catalytic ceramic filters. 
 
The entire system is manufactured by Tri-Mer Corporation.  A similar system is currently operating at the Cardinal 
FG plant in Durant, Oklahoma. There are also similar systems operating on other furnaces producing flat, container, 
specialty and tableware glass. 
 
Furnace exhaust gases will flow through a duct where hydrated lime is injected to react with the SO2 and any other 
acid gases such as H2SO4. The dry sorbent injection is designated C01A. The solid reaction products flow with the 
exhaust gases for removal on the surface of the downstream ceramic filters. Currently the collected reaction products 
are disposed of at a licensed landfill. Studies are being conducted to determine if this material can be recycled to the 
glass furnace. The ceramic filters used to collect the dust or particulate matter are embedded with a catalytic material 
for the control of NOx emissions. Prior to the filters, aqueous ammonia is injected into the flue gas. The NOx - 
ammonia mixture reacts on the surface area of the catalytic material in the ceramic filters to form N2 and water 
vapor. The reaction is similar to that which occurs in Selective Catalytic Reduction or SCR systems used on 
industrial and utility boilers. Compared to traditional SCR systems, nearly 100% of the ammonia is reacted within 
the ceramic catalytic filters. Cleaned exhaust gas leaving the interior of the ceramic filters continues on to the system 
fan and stack. The injection of ammonia to control NOx emissions is designated C01B. 
 
Similar to traditional fabric filter in a baghouse, the solid ceramic filters are approximately 10 feet long and 6 inches 
in diameter. These filters are designated C0lC. The filters are estimated to have a useful life of 4 to 10 years prior to 
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replacement. Initial operating pressure drop of the filter is approximately 6 inches w.g. Over the useful life, the 
pressure drop will gradually increase so that replacement occurs when the filter pressure drop reaches 8 to 10 inches 
w.g. and consultation with the manufacturer. No reduction in control efficiencies is expected over the life of the 
filters. 
 
Table 3 summarizes the current potential emissions for the existing glass plant. As originally approved, the plant is a 
major source with respect to the PSD construction permit regulations and a major source with respect to the Part 70 
operation permit regulations. 
 
Table 4 summarizes the proposed potential emissions after the emission control project. For the glass furnace, new 
emission limitations will maintain total plant emissions of each criteria air pollutant below the major source 
threshold of 250 tons per year for the new source PSD construction permit regulations.  
 
The plant will continue to be classified as a major source with respect to the Part 70 operation permit regulations 
which have a threshold of 100 tons per year for criteria air pollutants. The plant will remain a HAP minor source. 
 
The increase in melt production will increase emissions of greenhouse gases or CO2e. Potential emissions are 
approximately 150,000 tpy. While these are greater than the major source threshold of 100,000 tpy for CO2e, a 
facility cannot be a PSD major source solely based on CO2e emissions. One of the criteria pollutants must also 
exceed its 250 tpy threshold.  
 
After this project, facility emissions of PM/PM10/PM2.5, SO2, NOx and CO will be significantly reduced on an 
actual basis.  Emissions of VOC will increase due to higher production and increased usage of glass cutting fluids. 
PM/10/2.5 emissions will increase on a potential basis because the NSPS CC limit was used to calculate potential in 
the existing and future scenarios. Thus, the increase is associated with the permitted increase in production. 
However, testing has shown that the PM total emissions to be as low as 0.15 lb/ton on an actual basis. The potential 
emissions of lead and H2SO4 emissions appear to increase to provide a higher safety factor in the emission 
estimates. These pollutants have emissions well below the major source threshold. 
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IV. Regulatory Review 

 
A. Glass Furnace (ID No. P01) 
 

Emission 
Source ID No. Emission Source Description 

Control 
Device I.D. 

No. 
Control Device Description 

P01  one (1) natural gas-fired, side port, 
regenerative, glass melting furnace 
(220 million Btu per hour heat input, 
and 700 tons per 24 hours glass pull 
rate capacity) 

C01A Dry Sorbent Injection for SO2 
control 

C01B Ammonia Injection for NOx control 
C01C Catalytic Ceramic Filters for PM 

control 
 
 
15A NCAC 02D .0501(e): COMPLIANCE WITH NATIONAL AMBIENT AIR QUALITY STANDARDS 
The current permit condition contains an emission limitation of 10 pounds of CO per ton of glass produced and 
annual testing.  At the requested increased production rate of 700 tons per day, this would equal 1,278 tpy of CO. 
The Permittee is requesting a CO limitation of 1.9 lb/ton, which equals 242.7 tpy of CO. In conjunction with 
facility-wide sources of CO, this limitation will keep the facility-wide CO emissions below the PSD major threshold 
of 250 tpy. This CO emission limitation will be included in a PSD avoidance condition. Given such a large 
enforceable reduction in CO emissions, compliance with the CO NAAQS no longer poses a concern. The permit 
condition addressing 02D .0501(e) will be removed from the revised permit. 
 
15A NCAC 02D .0515:  PARTICULATES FROM MISCELLANEOUS INDUSTRIAL PROCESSES 
In the existing permit, filterable and condensable PM from the furnace are regulated under 2D .0530. Since 02D 
.0530 applicability is being removed, 02D .0515 applies. Note that only filterable PM is regulated under 02D .0524 
(NSPS Subpart CC). 
 
The furnace will have a 700 tons per day (or approximately 29 tons per hour) glass pull rate. Note that the process 
rate (i.e., batch materials used) will be greater than this. 

 
The allowable emissions under 02D .0515 are as follows:  
For process rates up to 30 tons per hour: E = 4.10 x P 0.67 

For process rates greater than 30 tons per hour: E = 55.0 x P 0.11 -40 

Where E = allowable emissions rate in pounds per hour 
 P = process weight in tons per hour 
Liquid and gaseous fuels and combustion air are not considered as part of the process weight. 
 
At 29 tons per hour the allowable emission rate is 39.1 lb/hr of total PM.  
 
The Permittee estimates the following for uncontrolled emission factor: 
PM filterable =  0.45 lb/ton glass produced (same as NSPS Subpart CC emission limitation) 
PM condensable =  0.5 lb/ton glass produced 
Total PM =  0.95 lb/ton glass produced 
Note these PM emission factors were identical to the existing BACT limits when the source was operated without 
active PM controls. 
 
At 29 tons per hour (approximate process rate) and an emission factor of 0.95 lb/ton the maximum expected 
emissions are 27.6 lb/hr of PM. Installation of active controls will allow the facility flexibility in how it operates the 
process such that it is uncertain what the impact will be on “uncontrolled” emissions. However, preliminary source 
testing suggests actual total PM emissions on the order of 0.18 lb/ton. With the use of the catalytic ceramic filter 
system compliance with 2D .0515 is expected by a wide margin. Typical M/R/R for filtration systems will be 
included in the revised permit. 
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15A NCAC 02D .0516:  SULFUR DIOXIDE EMISSIONS FROM COMBUSTION SOURCES 
Emissions of sulfur dioxide from this source shall not exceed 2.3 pounds per million Btu heat input. Compliance in 
the current permit is determined by meeting the PSD requirements that are now being requested to be removed. 
 
The current SO2 PSD limits are 
 

sulfur dioxide 

Normal production mode 
2.0 pounds per ton of glass produced 
Furnace cleaning mode 
4.0 pounds per ton of glass produced 

 
The Permittee is requesting a SO2 limitation of 1.9 lb/ton, which equals 242.7 tpy of SO2 at the maximum requested 
production rate of 700 tons per day. In conjunction with facility-wide sources of SO2, this limitation will keep the 
facility-wide CO emissions below the PSD major threshold of 250 tpy. This SO2 emission limitation will be 
included in a PSD avoidance condition.  
 
The furnace will have a maximum heat input of 220 MMBtu/hr. Thus, the allowable SO2 emission rate is 506 lb/hr 
(or at 700 tpd production rate, 17.3 lb/ton of glass produced). Based on the 700 tpd furnace with a PSD avoidance 
limitation of 1.9 lb/ton SO2, the expected maximum SO2 emissions are 1330 pounds per day or 55.4 lb/hr (assuming 
equal hourly production). Thus, compliance with the PSD avoidance limitation is expected to ensure compliance 
with this standard by a wide margin. For completeness, the furnace as it is currently operated without controls meets 
a BACT limit of 2 to 4 lb/ton of glass produced. The actual SO2 emissions generated are not expected to increase on 
a lb/ton basis and certainly not to a level approaching the 02D .0516 allowable emission rate of 506 lb/hr. Thus the 
permittee is expected to be in compliance with this rule even without controls by a wide margin. 
 
Given that the control system will not be needed to ensure compliance with this regulation and that compliance with 
this rule is expected by a wide margin even with process variability by complying with the PSD avoidance 
condition, no M/R/R will be required in the revised air permit.  
 
15A NCAC 02D .0521:  CONTROL OF VISIBLE EMISSIONS 
The furnace is currently subject to daily visible emissions readings. It is unclear what impact the new control system 
will have on the visible emissions.  The permit condition will remain unchanged. 
 
15A NCAC 02D .0524: NEW SOURCE PERFORMANCE STANDARDS 
The glass furnace is subject to NSPS Subpart CC - Standards of Performance for Glass Manufacturing Plants. The 
glass melting furnace shall not emit filterable particulate matter at a rate greater than 0.45 pound per ton of glass 
produced.  Since in the current configuration the Permittee did not rely on pollution controls to meet the emission 
limitation, annual testing pursuant to 15A NCAC 02Q .0508(f) was implemented to ensure continuous compliance 
for TV purposes. 
 
In the proposed configuration, the permittee will rely on filtration to achieve the emission limitation. NSPS does 
allow for routine maintenance of add-on pollution controls during which the emission limitation does not apply. 
However, the Permittee is not requesting to operate the furnace with the filtration system in bypass mode. 
 
The permit condition will be revised to remove the annual source test. An initial source test after startup of the 
controls will be added.  For streamlining purposes any M/R/R for the control device will reference the 02D .0515 
condition that will be added to the permit. 
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15A NCAC 02D .0530:  PREVENTION OF SIGNIFICANT DETERIORATION 
The current permit contains the following emission limitations: 
 

Pollutants BACT Limits  

particulate matter 

0.45 pounds per ton of glass produced (PM filterable) 
0.5 pounds per ton of glass produced (PM condensable) 
0.95 pounds total PM per ton of glass produced 
112.7 tons per year 

sulfur dioxide 

Normal production mode 
2.0 pounds per ton of glass produced 
Furnace cleaning mode 
4.0 pounds per ton of glass produced 

nitrogen oxide 

Normal production mode 
7.0 pounds of  NOX/ton of glass produced based on a 30 day rolling average  
Furnace cleaning mode 
10.6 pounds of NOX/ton of glass produced based on a 30 day rolling average 

 
The Permittee is requesting enforceable emission limitations that will keep the facility-wide emissions for all PSD 
pollutants below major source thresholds. Since the facility will now be a PSD minor source, all the requirements in 
this permit condition will be removed from the revised permit. See the 02Q .0317 permit condition discussion 
elsewhere in this review. 
 
STATE ENFORCEABLE ONLY 
15A NCAC 02D .1100 TOXIC AIR POLLUTANTS 
The glass furnace currently is subject to the following emission limitations for toxic air pollutants (TAPs) regulated 
under 15A NCAC 02D 1100: 
 

Emission Sources Toxic Air Pollutants Emission Limits 

Glass Melt Furnace (ID 
No. P01) 

arsenic 
cadmium 
nickel 
sulfuric acid 
sulfuric acid 
fluoride 
fluoride 
soluble chromate 

367.9 pounds per year 
297.8 pounds per year 
0.19 pounds per 24 hours 
1.59 pounds per hour 
38.1 pounds per 24 hours 
0.66 pounds per hour 
15.8 pounds per 24 hours 
0.61 pounds per 24 hours 

 
The potential uncontrolled emission estimates of all TAPs will go up because of the increase in the hourly 
production rate. The permittee supplied potential emissions estimates for these (and all TAPs) to determine if any 
revised modeling analyses would be required. The results of this summary are found in Table 1 of Appendix C of 
the application and are reproduced below. 
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TABLE 1 - EMISSION ESTIMATES FOR TOXIC AIR POLLUTANTS FOR THE PROPOSED FACILITY 

 
 
Only one TAP, H2SO4, exceeds its previously modeled emission rate. H2SO4 was previously modeled at 1.59 lb/hr 
(38.1 lb/day). The permittee estimates maximum emissions of 3.6 lb/hr (86.5 lb/day) in the table above. Upon 
subsequent discussion with the permittee, a dispersion modeling analysis was submitted and reviewed by the Air 
Quality Analysis Branch (AQAB) of the DAQ. The Permittee revised the H2SO4 emission rate based on the 
assumption that 9% of the SO2 emissions are H2SO4 and that no control is provided by the new dry sorbent injection 
system. The modeled emission rate was 5 lb/hr. The AQAB approved the dispersion modeling analysis in a memo 
issued December 5, 2017. The following table was excerpted from the memo. 
 

 
 
Note the large margin of compliance. Given the large margin of compliance, no monitoring, recordkeeping or 
reporting will be required. 
 
Fluoride 
The current permit has fluoride emission limits of 0.66 lb/hr (15.8 lb/day). A revised emission estimate was not 
provided in Table 1 included with the application. A revised estimate was requested of the Permittee and the 
following excerpt is from the response. 
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Based on a prior stack test at the Mooresville plant in March 2000 and assuming no control 
provided by the Tri-Mer, Fluoride emissions are estimated as follows: 

Fluorides = 700 tpd x 0.0088 lbs/ton = 6.2 lbs/day x day/24 hrs = 0.3 lbs/hr 

Since this uncontrolled emissions estimate is lower than the current limit of 0.66 lbs/hr limit, no 
changes will be made to the current limit and no further analysis is necessary.  

 
This response was determined to be acceptable. No changes will be necessary to the allowable emission rates for 
fluoride. 
 
B. Cullet Return (ID No. P02) with associated bagfilter (ID No. CD02) 

Bottom of Three Elevators (ID No. P03) with associated bagfilter (ID No. CD03) 
Top of Three Elevators (ID No. P04) with associated bagfilter (ID No. CD04) 
Batch Mixers (ID No. P05) with associated bagfilters (ID No. CD05) 

 
The following regulations apply to these sources: 
15A NCAC 02D .0515:  PARTICULATES FROM MISCELLANEOUS INDUSTRIAL PROCESSES 
15A NCAC 02D .0521:  CONTROL OF VISIBLE EMISSIONS 
 
These sources will not be physically modified as a result of this modification. Increases in throughput however are 
expected given the requested increase in glass production rate. No changes are necessary to the existing permit 
conditions. 
 
C. Diesel-Fired Emergency Generator (ID No. P06) 
 
The following regulations apply to this source: 
15A NCAC 02D .0516:  SULFUR DIOXIDE EMISSIONS FROM COMBUSTION SOURCES 
15A NCAC 02D .0521:  CONTROL OF VISIBLE EMISSIONS 
15A NCAC 02D .1111:  MAXIMUM ACHIEVABLE CONTROL TECHNOLOGY - Subpart ZZZZ—
National Emissions Standards for Hazardous Air Pollutants for Stationary Reciprocating Internal 
Combustion Engines 
15A NCAC 02D .0530: PREVENTION OF SIGNIFICANT DETERIORATION 
 
This source will not be physically modified as a result of this modification. No increases in utilization are expected 
with the requested increase in glass production rate.  With the implementation of the facility-wide PSD avoidance 
condition the facility will revert to PSD minor status. As a result, the existing 02D .0530 condition and the 
associated BACT emission limits will be removed from the air permit. No changes are necessary to the other 
existing permit conditions. 
 
 
 
D. Annealing Lehr (ID No. P07) 
 
This source will not be physically modified as a result of this modification. Increases in throughput however are 
expected given the requested increase in glass production rate. Based on previous review, the only expected 
emission from this source is SO2. This source is currently subject to 02D .0530.  with the following BACT Limits: 
 

Regulated 
Pollutant 

Limits/Standards 

sulfur dioxide BACT 
process usage limited to 25 tons per 12-month period, and 
fugitive emissions limited to 0.75 pounds/hour 
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However, since the facility is now PSD minor the BACT limits for SO2 from this source will be removed from the 
air permit. No other emission standards apply to this source. However, its SO2 emissions will contribute to the 
facility-wide emissions of SO2 which will be limited under the PSD avoidance condition. See discussion of the PSD 
avoidance condition elsewhere. 
 
E. Glass Cutting Operation (ID No. P08) 
 
This source will not be physically modified as a result of this modification. Increases in throughput however are 
expected given the requested increase in glass production rate. This operation is a source of VOCs and in the current 
permit is only subject to a PSD avoidance limit of 40 tpy of fugitive VOC emissions. With the implementation of the 
facility-wide PSD avoidance condition the facility will revert to PSD minor status. As a result, the existing PSD 
avoidance condition limit of 40 tpy for this operation will be removed. The Permittee expects annual (and hourly) 
emissions VOCs from this operation to increase from a current maximum of 40 tpy (current PSD avoidance limit) to 
53 tpy however the facility-wide potential VOC emissions are well under 250 tons per year. See the 02Q .0317 
discussion elsewhere in this review. 
 
Facility-wide 
 
15A NCAC 02Q. 0317: AVOIDANCE CONDITIONS for 15A NCAC 02D. 0530: PREVENTION OF 
SIGNIFICANT DETERIORATION 
 
A permit condition will be added that will allow the facility be classified as a PSD minor source and therefore allow 
the removal of the existing PSD regulation imposed emission limits and associated M/R/R. As summarized in Table 
4 in section III above, the following pollutants have a PTE of over 250 tpy each: NOx, SO2 and CO if no 
enforceable restrictions are placed into the revised permit. Each pollutant of concern will be discussed separately. 
 
NOx 
The Permittee is requesting a PSD avoidance limit to keep facility-wide emissions below 250 tpy. The Permittee 
will utilize the TriMer control system (i.e, ammonia injection in conjunction with the catalytic ceramic filters) to 
limit the NOx. Emissions. Operation at 8760 hours per year at the requested maximum average hourly NOx 
emission rate of 55 lb/hr, monthly average (or 1.9 lb/ton) equates to 242.7 tpy.  
The emergency generators on site are also a source of NOx emissions. To simplify recordkeeping, the potential 
emissions of the emergency engines will be subtracted from the 250 tpy limit. Assuming a NOx emission factor of 
3.1 lb per MMBtu of fuel oil combustion (consistent with AP-42)) and 500 hours per year per engine of operation 
(consistent with EPA policy for estimating potential emissions) the potential emissions for the two emergency 
engines with respect to SO2 are 12.09 tpy (P06) and 4 tpy (IP09) for a total of approximately 16 tpy. 
 
The glass furnace is already equipped with a NOx CEM and flowrate monitor (collectively known as the Continuous 
Emission Rate Monitoring System or CERMS) and will be used to determine the NOx emission rate. Since the 
CERMS will be used, the following equations will be used to determine compliance with the NOx PSD Avoidance 
limit to allow for flexibility of the operation of the affected sources. 

234
12

1
, <∑

=i
ifurnaceNOx  

CERMSTNOx itotalifurnace *,, =  
 

where:  
NOxfurnace,i  = total NOx emissions of glass furnace in calendar month i 
CERMS = pounds per hour of NOx emissions from the glass furnace stack as determined by the 

CERMS, monthly average basis, in calendar month i 
Ttotal,i = total hours of operation of glass furnace in calendar month i 

 
The NOx CERMS shall be installed, calibrated, maintained, tested, and operated in accordance with 40 CFR Part 60, 
Appendix B, "Performance Specifications" and Appendix F, "Quality Assurance Procedures." 
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SO2 
The Permittee is requesting a PSD avoidance limit to keep facility-wide emissions below 250 tpy. The Permittee 
will utilize the TriMer control system (i.e., dry sorbent injection in conjunction with the ceramic filters) to limit the 
SO2 emissions from the glass furnace. 
 
The Permittee proposes to conduct source testing to validate the requested SO2 emission factor of 1.9 lb per ton of 
glass produced and the appropriate reagent injection rate which will ultimately be used to ensure compliance with 
the PSD avoidance limit. Preliminary testing suggests that to achieve an SO2 emission rate of 1.9 lb/ton, a reagent 
injection rate of 0.91 lbs/ ton of glass produced will be necessary. The Permittee proposes to average the injection 
rate over a 24-hour period. The Permittee will be required to conduct annual source tests to validate the 1.9 lb/ton 
SO2 emission factor. 
 
Another major contributor to the facility-wide SO2 emissions are the emissions from the annealing lehr. Under PSD 
the annealing lehr was subject to the following BACT limits. 
 

Pollutants BACT Limit 

Sulfur dioxide process usage limited to 25 tons per 12 month period 
fugitive emissions limited to 0.75 pounds per hour 

 
Moving forward, the Permittee is claiming that a 13% fugitive loss factor applies to the SO2 usage at the lehr. The 
13% loss correlates to 0.75 lb/hour of emissions when process usage is 25 tpy. Upon, review this emission factor has 
never been verified accurately. Previous source tests of the annealing lehr were limited to stack tests to a capture 
hood over the lehr. No capture efficiency of the hood was ever demonstrated. Until further evidence is provided, it 
will be assumed conservatively that 100% of the SO2 used will be emitted.  
 
The emergency generators on site are also a source of SO2 emissions. To simplify recordkeeping, the potential 
emissions of the emergency engines will be subtracted from the 250 tpy limit. Assuming 0.5% sulfur content of the 
diesel fuel (reasonable assumption given no other enforceable sulfur limitations in permit) and 500 hours per year 
per engine of operation (consistent with EPA policy for estimating potential emissions) the potential emissions for 
the two emergency engines with respect to SO2 are 1.97 tpy (P06) and 1.29 tpy (IP09) for a total of approximately 3 
tpy. 
 
The following equations will be used to demonstrate compliance with 02D .0530. 
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where:  
SO2total,i = total SO2 emissions in calendar month i, in tons 
SO2furnace,i  = SO2 emissions of glass furnace in calendar month i, in tons 
TGfurance,i = tons of glass produced by furnace in month i 
EFfurance, i = 1.9 lbs SO2 per ton of glass produced 
SO2lehr,i = SO2 emissions of annealing lehr in calendar month i, in tons 
MSO2lehr,i =SO2 usage of annealing lehr in calendar month i, in tons 
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CO 
The Permittee is requesting a PSD avoidance limit to keep facility-wide emissions below 250 tpy. The Permittee 
will not rely on controls to limit the CO emissions. By introducing active NOx controls downstream of the furnace 
the furnace can be operated in more favorable oxidizing conditions which reduce CO emissions. 
 
The Permittee will be required to conduct annual source tests for CO to validate the 1.9 lb/ton CO emission factor. 
 
The emergency generators on site are also a source of CO emissions. To simplify recordkeeping, the potential 
emissions of the emergency engines will be subtracted from the 250 tpy limit. Assuming a CO emission factor of 
0.85 lbs per MMBtu of fuel oil combustion (consistent with AP-42)) and 500 hours per year per engine of operation 
(consistent with EPA policy for estimating potential emissions) the potential emissions for the two emergency 
engines with respect to CO are 3.3 tpy (P06) and 2.2 tpy (IP09) for a total of approximately 6 tpy. 
 
The following equations will be used to demonstrate compliance with 02D .0530. 
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where:  
COfurnace,i  = total CO emissions of glass furnace in calendar month i 
TGfurance,i = tons of glass produced by furnace in month i 
EFfurance, i = 1.9 lbs CO per ton of glass produced 

 
 
VOC 
The facility-wide emissions after the modification are below the 250 tpy PSD major source threshold. The cutting 
operation was previously subject to a 40 tpy limit to avoid triggering PSD review.  Upon review the emissions of 
VOCs from the cutting operation are considered fugitive. Pursuant to 51.166(b)(1)(iii) fugitive emissions of a 
stationary source shall not be included in determining for any of the purposes of PSD whether it is a major stationary 
source, unless the source belongs to one of the named categories of stationary sources, which it is not. The 
exemption at 51.166(i) for major modifications has also been implemented into the state PSD rule at 02D .0530(g). 
Thus, the fugitive emissions of VOCs, no matter the quantity, will trigger a PSD review of a minor source. No PSD 
avoidance condition for facility wide VOC is necessary. 
 
 
15A NCAC 02D .0614: COMPLIANCE ASSURANCE MONITORING [40 CFR 64] 
 
Table 3 in Section III shows the potential emissions of the proposed plant. Each pollutant will be discussed 
separately. 
 
PM 
Upon review of the CAM applicability analysis conducted during the review process for permit no. T07, issued 
April 27, 2017, no sources had potential uncontrolled emissions greater than 100 tpy, including the furnace. For all 
the material handling operations found in section 2.1 B of the permit, this was a reasonable conclusion.  This 
modification will result in a potential throughput increase in all operations by a factor of 7.7.%.  Even with this 
increase the potential uncontrolled emissions would be expected to be less than 100 tpy for all the material handling 
operations.  An email received on 10/6/2017 explained why the current application had originally stated the cullet 
return operation was subject to CAM for PM. This was because of a calculation error. The cullet return PTE 
uncontrolled is expected to be on the order of 5 tpy. Thus, CAM does not apply to these sources for PM.  
 
PM emissions are not expected from the annealing lehrs nor the glass cutting operation. PM emissions from the 
emergency generator are less than 1 tpy. Thus, CAM does not apply to these sources for PM. 
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The application stated that CAM does not apply to the glass furnace based on uncontrolled PTE. This is consistent 
with the determination made during the previous renewal. However, during the renewal no PM controls were used 
so CAM would not apply regardless of its uncontrolled PTE. 
 
However, the Permittee is installing PM controls and will rely on its performance for compliance with NSPS 
Subpart CC and 02D .0515.  The permittee submitted in its application a potential uncontrolled emission factor for 
total PM of 0.95 lb/ton ( or 121 tpy), which was equivalent to its previous BACT limit. Note that a PM emission 
factor of 0.78 lb/ton for the furnace operating at 700 tpd translates into 100 tpy. Previous source tests were as high as 
0.65 lb/ton. Thus it seems reasonable to conclude that the potential uncontrolled emissions may be greater than 100 
tpy. 
 
On October 6, 2017, the Permittee submitted a CAM plan for PM. The plan will be based on utilizing the ammonia 
analyzer installed downstream of the ceramic catalyst filters. This analyzer is used to monitor the ammonia slip. The 
manufacturer of the control system has determined that this parameter is the most accurate for identifying any 
malfunctions such as cracks in the ceramic catalyst filters. The manufacturer recommends that ceramic filter leaks 
and cracks be investigated when ammonia concentrations exceed 10 ppmv. Typical ammonia concentrations are 1 to 
3ppmv. 
 
SO2 
Only the glass furnace has potential uncontrolled and controlled emissions greater than 100 tpy. The only emission 
standard to which the furnace is subject that is CAM applicable is 02D .0516. As discussed above, the allowable 
emission rate under 02D .0516 is far and above any reasonable estimation of the actual or potential SO2 emissions 
from this source. Note no M/R/R is required for compliance with this regulation. Thus, it is a reasonable to conclude 
that the control device is not necessary for compliance with CAM and thus CAM is not applicable pursuant to 40 
CFR 64.2(a)(2) (i.e, the unit uses a control device to achieve compliance with any such emission limitation or 
standard). 
 
NOX 
Only the glass furnace has potential uncontrolled and controlled emissions greater than 100 tpy. The only emission 
imitation to which it is subject is a PSD avoidance condition which are not CAM applicable. Thus CAM does not 
apply for NOx. 
 
CO 
Only the glass furnace has potential uncontrolled and controlled emissions greater than 100 tpy. The only emission 
limitation to which it is subject is a PSD avoidance condition which is not CAM applicable. Thus CAM does not 
apply for CO. 
 
STATE ENFORCEABLE ONLY 
15A NCAC 02D .1100 TOXIC AIR POLLUTANTS 
 
TAPs are emitted from the emergency generator (ID No. IP09), emergency generator (ID No. P06) and the melting 
furnace. This modification will result in an increase in emissions from the melting furnace only. See 02D .1100 
discussion in Section IV of this review. 
 
 

V. NSPS, NESHAPS, PSD, Attainment Status, 112(r), and CAM 
 
NSPS 
The two emergency engines are subject to 40 CFR 60, Subpart IIII (NSPS Subpart IIII), “Standards of Performance 
for Stationary Compression Ignition Internal Combustion Engines,” These engines are not affected by this permit 
application. 
 
The glass furnace is subject to 40 CFR 60 Subpart CC, “Standards of Performance for Glass Manufacturing Plants.”  
See discussion in Section IV for full discussion of this modification with respect to this regulation. 
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NESHAP/MACT 
The facility is a minor source of HAP.  
 
The two emergency engines are subject to 40 CFR 63, Subpart ZZZZ, “National Emissions Standards for Hazardous 
Air Pollutants for Stationary Reciprocating Internal Combustion Engines.” These engines are not affected by this 
permit application. 
 
PSD 
Iredell County is in attainment for all pollutants. See discussion in Section IV for the avoidance condition associated 
with removing PSD applicability from this facility. 
 
CAM 
CAM applicability is addressed in Section IV of this review. 
 
112r 
The Permittee is not subject to Section 112(r) of the Clean Air Act requirements because it does not store any of the 
regulated substances in quantities above the thresholds in 112(r).  This permit modification does not affect the 112(r) 
status of the facility. 
 

VI. Compliance History 
From the inspection report dated 04/03/2017 from Bob Caudle of the Mooresville Regional Office. 

“Based on my observations during this inspection, this facility appeared to be in compliance with the 
applicable air quality regulations.” 

 

VII. Changes Implemented in Revised Permit 
 

Existing 
Condition 
No. 

New 
Condition 
No. 

Changes 

Cover Letter Same • Updated permit revision numbers, issue and effective dates, etc. 
Permit, page 

1 Same • Revised dates, permit numbers, etc. 

Permitted 
Equipment 

List 

Same • Removed reference to C01 
• Removed the following footnote: 

* These control devices (ID Nos. C01A, C01B, and C01C) are not required for 
compliance. 

• Removed “PSD” indicators from all sources  
• Removed reference to 3R, revised heat input for P01 from 184 to 220 

MMBtu/hr and throughput from 650 to 700 tpd. 
• Revised throughput for P02 from 650 to 700 tpd 
 

Section 2.1 A 
emission 

source table 
same • Removed reference to C01 

• Removed the following footnote: 
* These control devices (ID Nos. C01A, C01B, and C01C) are not required for 

compliance. 
• Removed reference to 3R, revised heat input for P01 from 184 to 220 

MMBtu/hr and throughput from 650 to 700 tpd. 
 

applicable 
regulations 

table 

same •  Removed reference to 02D .0530 emission limitations 
• Removed reference to application required conditions (2.1 A.8 and 9) 
• Added reference to 02D .0530 PSD avoidance condition 

1 NA • The 02D .0501(e) condition was removed. 
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Existing 
Condition 
No. 

New 
Condition 
No. 

Changes 

NA 1 • A 02D .0515 condition was added. Condition requires initial and “one or five 
year” testing and ongoing M/R/R. 

2.c Same • Removed monitoring and recordkeeping requirements given the expected 
margin of compliance. See review. 

2.d NA • Removed reporting requirements. 
3 Same 02D .0521 condition 
  • Revised establish normal requirement to within 30 days after permit issuance 

4 Same 02D .0524(NSPS CC) condition 
d d • Removed annual testing requirement and replaced it with an initial testing 

requirement 
e e, f, g • Removed production records requirement and replaced with reference to the 

02D .0515 typical monitoring recordkeeping requirements for filter systems 
and added the typical NSPS recordkeeping requirements. 

f h • Added reference to the 02D .05151 reporting requirements 
5 NA • Removed 02D .0530 condition 
6 5 • Simple renumbering of the 02D .1100 condition  

• Revised sulfuric acid emission limitations to 5 lb/hr and 120 lb/24-hr  
7 6 • Simple renumbering of the 02Q 0.711 condition 
8 NA • Removed application submittal requirement as it was satisfied with the current 

application 
9 NA • Removed application submittal requirement as it was satisfied with the current 

application 
NA Section 2.2 A • Added Section 2.2 A 
NA 1 • Added PSD Avoidance condition with substantial testing, monitoring, 

recordkeeping and reporting requirements. 
   

Section 2.1 B 
applicable 
regulations 

table 

same •  Removed reference to 02D .0530 emission limitations 
 

3 NA Removed 02D .0530 permit condition 
Section 2.1 C 

applicable 
regulations 

table 

same •  Removed reference to 02D .0530 emission limitations 

3 NA Removed 02D .0530 permit condition 
4 3 Simple renumbering 

Section 2.1 D 
applicable 
regulations 

table 

same •  Removed reference to 02D .0530 emission limitations 

1 NA Removed 02D .0530 permit condition 
Section 2.1 E  

Removed entire Section as the source has no applicable regulations 
applicable 
regulations 

table 

same •  Removed reference to 02Q .0317 PSD avoidance limitations 
 

1 NA Removed 02Q .0317 PSD avoidance condition 
General conditions 
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Existing 
Condition 
No. 

New 
Condition 
No. 

Changes 

General 
conditions 

Same • Revised to current version 5.1 , 08/03/2017. Change include 
• Condition LL – Revised last sentence to read as follows: 

When permitted equipment is not in operation, the requirements for testing, 
monitoring, and recordkeeping are suspended until operation resumes. 

• Condition MM 
o Removing State Enforceable Only indicator  
o Adding comma after process areas 

 
 

VIII. Public Notice/EPA and Affected State(s) Review 
 
A notice of the DRAFT Title V Permit shall be made pursuant to 15A NCAC 02Q .0521.  The notice will provide 
for a 30-day comment period, with an opportunity for a public hearing. Consistent with 15 A NCAC 02Q .0525, the 
EPA will have a concurrent 45-day review period.  Copies of the public notice shall be sent to persons on the Title V 
mailing list and EPA.  Pursuant to 15A NCAC 02Q .0522, a copy of each permit application, each proposed permit 
and each final permit pursuant shall be provided to EPA.  Also pursuant to 02Q .0522, a notice of the DRAFT Title 
V Permit shall be provided to each affected State at or before the time notice provided to the public under 02Q .0521 
above.  
 
 
 

IX. Recommendations 
 
 
TBD 
It is recommended that permit no. 03449T46 be issued. 
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