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Disclaimer 
As a part of the Regional Haze State Implementation Plan (SIP) process, the North Carolina 
Division of Air Quality (NCDAQ) has requested PCS Phosphate Company (PCS Phosphate) to 
complete a Reasonable Progress Assessment/Four-Factor Analysis for further controlling sulfur 
dioxide (SO2) emissions for improving visibility in the Swanquarter Wilderness Area.  The 
NCDAQ has received external requests for the Reasonable Progress Assessment/Four-Factor 
Analysis for this facility.  It is important to note that the NCDAQ staff is still reviewing this 
analysis that PCS Phosphate submitted to the NCDAQ.   Furthermore, the NCDAQ will request 
that the U.S. Environmental Protection Agency (USEPA) and Federal Land Managers (FLMs) 
review this analysis before the Regional Haze SIP is released for public comment later this 
Spring.  The following analysis from PCS Phosphate is draft and will be revised to address any 
comments from NCDAQ staff as well as comments received from the USEPA and FLMs prior to 
the public comment period. 

 
  



Correspondence Record 

Date From To Description 
May 4, 
2020 

NC DAQ PCS 
Phosphate 

Request to review 2028 SO2 emissions and PSAT 
modeling, evaluate sources for four-factor analysis 

May 14, 
2020 

PCS 
Phosphate 

NC DAQ Revised emissions estimates 

May 22, 
2020 

NC DAQ PCS 
Phosphate 

Request four-factor analysis on three units using 
updated emissions and revised PSAT modeling 
results 

July 1, 
2020 

PCS 
Phosphate 

NC DAQ Four-factor analysis of requested units for SO2 
control 

 
 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 
 

May 4, 2020 
 
 
Mark Johnson 
General Manager 
PCS Phosphate Company, Inc. – Aurora 
1530 NC Highway 306 South 
Aurora, NC 27806 
 
Subject:  Regional Haze Reasonable Progress Assessment for Second Planning Period 
 
Dear Mr. Johnson: 
 
The North Carolina Division of Air Quality (DAQ) is preparing the North Carolina Regional Haze State 
Implementation Plan (SIP) for the second planning period (2018 – 2028).  The DAQ has worked with the 
Visibility Improvement State and Tribal Association of the Southeast (VISTAS), of which North Carolina 
is a member, to identify emission source sectors and facilities that significantly impact visibility 
impairment in Class I Federal areas within and outside of North Carolina consistent with the regional haze 
statutory and regulatory requirements and United States Environmental Protection Agency (EPA) 
guidance.  Based on analyses conducted by North Carolina and VISTAS, sulfur dioxide (SO2) emissions 
from PCS Phosphate Company, Inc. in Aurora, North Carolina have been shown to contribute ≥1% to 
visibility impairment at the Swanquarter National Wildlife Refuge.  
 
I am requesting that PCS Phosphate review the projected 2028 SO2 emissions upon which the DAQ’s 
contribution assessment is based, and either confirm or revise the 2028 emissions for the DAQ to review 
and determine if it will be necessary for PCS Phosphate to complete a four-factor analysis of its major 
SO2 sources.  We request that you complete this review and report your conclusions with documentation 
of any revised emissions to the DAQ by May 15, 2020.  The DAQ will review your submittal and notify 
you by May 22, 2020, if it is necessary for PCS Phosphate to complete a four-factor analysis of its major 
SO2 sources.   
 
Part I of this letter provides background on the regional haze program requirements.  Part II explains the 
process that VISTAS followed to identify facilities such as PCS Phosphate for additional analyses.  Part II 
also includes a summary of SO2 emissions for your facility for your review.  Part III explains how to 
proceed with a four-factor analysis of the major SO2 sources at PCS Phosphate, if needed.   
 
Please submit all items requested in this letter to the DAQ Planning Section Chief, Randy Strait 
(randy.strait@ncdenr.gov), within the dates specified.  Should you have any questions regarding this 
request, please feel free to contact me at (919) 707-8447 or Randy Strait at (919) 707-8721.   
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Part I.  Overview of the Regional Haze Program 
 
In Section 169A of the 1977 Amendments to the Clean Air Act (CAA), Congress set forth a program for 
protecting visibility in Federal Class I areas which calls for the "prevention of any future, and the 
remedying of any existing, impairment of visibility in mandatory Class I Federal areas which impairment 
results from manmade air pollution."  In the 1990 Amendments to the CAA, Congress added section 
169B and called on the United States Environmental Protection Agency (EPA) to issue regional haze 
rules.  The Regional Haze Rule (RHR) that EPA promulgated on July 1, 1999 (64 FR 35713) revised the 
existing visibility rule to integrate provisions addressing regional haze impairment and establish a 
comprehensive visibility protection program for each Class I Federal area that provides for reasonable 
progress towards achieving natural visibility conditions by 2064.   
 
The regional haze rules are codified at 40 Code of Federal Regulations (CFR) 51.300.  Paragraph 40 CFR 
51.308(f) (Regional Haze Program Requirements) requires each state to “address regional haze in each 
mandatory Class I Federal area located within the State and in each mandatory Class I Federal area 
located outside the State that may be affected by emissions from within the State.”  The State of North 
Carolina submitted its regional haze plan for the first planning period (2008 – 2018) to EPA on December 
17, 2007.0F

1  The North Carolina Division of Air Quality (DAQ) is now preparing the States regional haze 
plan for the second planning period (2018 – 2028).   
 
The EPA finalized revisions to the RHR in January 2017 (82 FR 3078) to strengthen, streamline, and 
clarify certain aspects of the agency’s regional haze program.  Paragraph 40 CFR 51.308(f) of the RHR 
requires that states must submit a regional haze plan for the second planning period by July 31, 2021.  As 
part of the plan revision, the State of North Carolina must establish a reasonable progress goal (expressed 
in deciviews) that provides for reasonable progress towards achieving natural visibility conditions by 
2064 in the Swanquarter National Wildlife Refuge.  The goal “must provide for an improvement in 
visibility for the most impaired days over the period of the implementation plan and ensure no 
degradation in visibility for the clearest days over the same period.” 
 
The State of North Carolina must also submit a long-term strategy that addresses regional haze visibility 
impairment for Swanquarter National Wildlife Refuge.  The long-term strategy must include enforceable 
emissions limitations, compliance schedules, and other measures as necessary to achieve the reasonable 
progress goal established for the Swanquarter National Wildlife Refuge.   
 
In establishing reasonable progress goals, the State must consider the four factors specified in section 
169A of the CAA and in paragraph 51.308(f)(2)(i) of the RHR:  (1) the cost of compliance, (2) the time 
necessary for compliance, (3) the energy and non-air quality environmental impacts of compliance, and 
(4) the remaining useful life of any potentially affected sources. 
 
On August 20, 2019, EPA issued “Guidance on Regional Haze State Implementation Plans for the Second 
Implementation Period.”1F

2  Among other things, this document provides guidance to states on the selection 
of sources for analysis, characterization of factors for emission control measures, and decisions on what 
control measures are necessary to make reasonable progress. 
 

 
1 North Carolina’s Round 1 SIP submittals and EPA approval of those submittals is provided on the DAQ’s website 
at:  https://deq.nc.gov/about/divisions/air-quality/air-quality-planning/state-implementation-plans/regional-haze-
state-sip. 
2 The guidance document is available on EPA’s website at:  https://www.epa.gov/sites/production/files/2019-
08/documents/8-20-2019_-_regional_haze_guidance_final_guidance.pdf. 

https://deq.nc.gov/about/divisions/air-quality/air-quality-planning/state-implementation-plans/regional-haze-state-sip
https://deq.nc.gov/about/divisions/air-quality/air-quality-planning/state-implementation-plans/regional-haze-state-sip
https://www.epa.gov/sites/production/files/2019-08/documents/8-20-2019_-_regional_haze_guidance_final_guidance.pdf
https://www.epa.gov/sites/production/files/2019-08/documents/8-20-2019_-_regional_haze_guidance_final_guidance.pdf
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Part II.  Reasonable Progress Assessment 
 
The DAQ has recently completed the reasonable progress assessment for its second Regional Haze SIP.  
The following explains the DAQ’s process for conducting its reasonable progress assessment for the 
current planning period from 2018 through 2028.  
 
Step l:  Determine pollutants of concern. 
 
Using 2013 through 2017 Interagency Monitoring of Protected Visual Environments (IMPROVE) 
monitoring data for Class I Federal areas in the VISTAS states, VISTAS evaluated the species 
contribution on the 20% most impaired visibility days and concluded that sulfate accounted for greater 
than 70% of the visibility impairing pollution associated with anthropogenic emission sources.  The 
VISTAS states concluded that controlling sulfur dioxide (SO2) emissions was the appropriate step in 
addressing the reasonable progress assessment for 2028.   
 
Step 2:  Determine which source sectors should be evaluated for reasonable progress.   
 
For the 10 VISTAS states, point source SO2 emissions in 2028 are projected to represent over 80% of the 
total SO2 emissions inventory for all sectors.  Therefore, the VISTAS states concluded that the focus 
should be on electricity generating unit (EGU) and non-EGU point sources of SO2 emissions.  
 
Step 3:  Determine which facilities would be evaluated based on impact.   
 
VISTAS initially utilized an Area of Influence (AoI) analysis to help identify the areas and sources most 
likely contributing to poor visibility in Class I Federal areas.  This AoI analysis involved running a 
backward trajectory model to determine the origin of the air parcels affecting visibility in each Class I 
Federal area.  This information was then spatially combined with emissions data to determine the 
pollutants, sectors, and individual sources that were most likely contributing to the visibility impairment 
at each Class I Federal area.  North Carolina first used this information to determine that the pollutant and 
sector with the largest impact on visibility impairment was SO2 from point sources.   
 
North Carolina then used the results of the AoI analysis for each Class I Federal area to identify sources 
to select for Particulate Matter Source Apportionment Technology (PSAT) modeling.  Point source 
facilities with an AoI contribution of ≥3% for sulfate and nitrate combined were selected for PSAT 
modeling (PCS Phosphate’s contribution to Swanquarter was 37.9%).  PSAT modeling uses “reactive 
tracers” to apportion particulate matter among different sources, source categories, and regions.  PSAT 
was implemented with the Comprehensive Air Quality Model with extensions (CAMx) photochemical-
grid model to determine visibility impairment due to individual facilities.  Use of PSAT modeling is a 
superior approach to the AoI analyses for determining individual facility contributions to visibility 
impairment in Class I Federal areas.  North Carolina identified facilities with an impact on one or more 
Class I Federal areas with ≥1% of the total visibility impairment associated with SO2 on the 20% most 
impaired days for each Class I Federal area.  These sources are being considered for additional reasonable 
progress analyses. 
 
Based on analyses conducted by North Carolina and VISTAS, SO2 emissions from PCS Phosphate 
Company, Inc. in Aurora, North Carolina have been shown to contribute >3% to visibility impairment at 
the Swanquarter National Wildlife Refuge.   
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Step 4:  Evaluate 2028 emissions. 
 
For the 2028 modeling analysis, the DAQ projected 2028 non-EGU point source emissions from EPA’s 
2016 modeling platform that includes emissions that North Carolina facilities submitted to the DAQ.  The 
DAQ projected 2028 SO2 emissions to be about 4,846 tons for PCS Phosphate Company by applying 
growth and control factors to 2016-year emissions.  For each SO2 emission unit at PCS Phosphate, Table 
1 shows historical emissions for 2016-2018, projected 2028 emissions, and the growth and control factors 
applied to 2016 emissions to estimate 2028 emissions.  Table 2 provides a cross-reference between Group 
and Permit IDs for the SO2 emission units in Table 1.  Please review the 2028 projected emissions and 
notify the DAQ if these estimates are reasonable or not.  If you provide revised 2028 estimates, please 
explain the methodology and assumptions for the revised estimates.  Please respond to this request by 
May 15, 2020.   
 
If you can document controls or process modifications that have been implemented since 2016 (or will be 
implemented before 2028) that significantly lower the DAQ’s 2028 emission estimates for your facility, 
the DAQ will use the PSAT modeling results for your facility to determine if the revised emissions will 
significantly lower the contribution to visibility impairment at Swanquarter.  Otherwise, the DAQ is 
requesting that you complete a four-factor analysis as outlined in Part III of this letter.   
 
Part III.  Evaluate the Four Factors 
 
To meet the requirements of Section 51.308(d)(1)(i)(A) of the RHR, the DAQ must consider each of the 
four statutory factors for emission sources at your facility that are estimated to significantly contribute to 
visibility impairment in a Class I Federal area.  The four factors include:  1) cost of compliance, 2) time 
necessary for compliance, 3) the energy and non-air quality environmental impacts of compliance, and 4) 
the remaining useful life of the emissions unit.  If after completing Part II it is determined that a four 
factor analysis is necessary, the DAQ requests that you conduct a four-factor analysis on each of the 
double-absorption sulfuric acid plants (Nos. 5, 6, and 7) at PCS Phosphate.  You should submit the 
requested four-factor analyses by no later than July 31, 2020.   
 
EPA’s August 20, 2019, regional haze guidance explains how the four statutory factors can be 
characterized.  To identify control measures with the highest level of control effectiveness that are both 
technically feasible and cost effective using the minimal amount of effort, the DAQ requests that the 
analyses be conducted using a “top-down” approach for each emission unit as follows: 
 

Step 1: Identify all control technologies; 

Step 2: Eliminate technically infeasible options; 

Step 3: Rank remaining control technologies by control effectiveness; 

 Step 4: Application of the four statutory factors (cost of compliance, time necessary for compliance, 
energy and non-air quality environmental impacts, remaining useful life of existing source) to 
control technologies identified in Step 3 and document the results; and 

Step 5: Select control technology and control effectiveness 
 
Implementation of the methodology specified in EPA’s August 20, 2019, guidance using a top-down 
approach is provided in the following summary. 
 
   
  



Mr. Johnson 
May 4, 2020 
Page 6 of 8 

 
 

Table 1.  PCS Phosphate – Aurora (Facility ID 3701300071) 
Actual Sulfur Dioxide Emissions for 2016 – 2018 and Projected Emissions for 2028 

Unit ID Unit Description 

Annual SO2 Emissions (Tons) Control 
Factor 
(%)1 

Growth 
Factor2 2016 2017 2018 2028 

G-1082 Double-absorption sulfuric acid 
plant No. 6 1,817.70 873.20 937.00 1,688.83 12.1 1.057 

G-1081 Double-absorption sulfuric acid 
plant No. 5 1,609.20 565.40 1,279.80 1,495.11 12.1 1.057 

G-1634 Double-absorption sulfuric acid 
plant No. 7 1,607.00 1,491.00 1,034.54 1,493.07 12.1 1.057 

G-1385 Phosphoric acid plant No. 3 34.10 56.70 50.60 36.04  1.057 
G-1386 Phosphoric acid plant No. 4 33.60 49.80 49.30 35.52  1.057 
G-1384 Phosphoric acid plant No. 2 26.80 35.10 15.80 28.33  1.057 
G-1382 Phosphoric acid plant No. 1 24.50 33.90 14.30 25.90  1.057 
G-1423 DAP #2 Plant 16.80 18.00 16.80 17.76  1.057 
G-1426 Pug mills and defluorination kiln 9.60 3.00 0.00 10.15  1.057 

G-1379 Superphosphoric acid plant Nos. 
3 and 4 3.09 2.07 5.94 3.27  1.057 

G-1089 Vertical fluidized bed phosphate 
rock calciner unit No. 2 1.80 1.60 5.70 1.90  1.057 

G-1091 Vertical fluidized bed phosphate 
rock calciner unit No. 4 1.80 1.70 5.50 1.90  1.057 

G-1090 Vertical fluidized bed phosphate 
rock calciner unit No. 3 1.80 1.70 5.30 1.90  1.057 

G-1093 Vertical fluidized bed phosphate 
rock calciner unit No. 6 1.60 1.70 5.80 1.69  1.057 

G-1092 Vertical fluidized bed phosphate 
rock calciner unit No. 5 1.60 1.80 5.70 1.69  1.057 

G-1088 Vertical fluidized bed phosphate 
rock calciner unit No. 1 1.50 1.80 5.70 1.59  1.057 

G-1422 DAP #3 Plant 0.90 0.90 1.00 0.95  1.057 
G-1148 Superphosphoric acid plant No. 1 0.26 0.28 0.56 0.27  1.057 
G-1149 Superphosphoric acid plant No. 2 0.03 0.07 0.02 0.03  1.057 
 Totals 5,193.68 3,139.72 3,439.36 4,845.90   

1 Control Factor (CF) was applied to 2016 emissions to estimate 2028 emissions:   
CF = 12.1%:  Calculated current and post-consent decree emission estimates and compared the total emissions for 
these three plants under each scenario to calculate an average 12.1% SO2 emissions reduction from the consent 
decree (emissions estimates reflect use of current and post-consent emission rates and the maximum allowed 
production for each plant). 

2 Growth Factor (GF) was applied to 2016 emissions to estimate 2028 emissions: 
GF = 1.057:  Average of the growth rates in Bulk Chemicals industry (NAICS 325) employment and Agricultural 
Chemicals industry (NAICS 3252) revenue in the southeast region of the country (region that includes North 
Carolina). 
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Table 2.  PCS Phosphate – Aurora (Facility ID 3701300071) 
Cross-reference between Group and Permit IDs for SO2 Emission Units in Table 1 

Unit ID Permit ID 
G-1082 S-6 
G-1081 S-5 
G-1634 S-7 
G-1385 423-000, 423-325, 423-327, 423-223, 423-218, 423-330, 423-201 
G-1386 424-201, 424-325, 424-327, 424-223, 424-218, 424-330 
G-1384 422-201, 422-327, 422-223, 422-218, 422-330, 422-000, 422-325 
G-1382 421-201, 421-325, 421-327, 421-223, 421-218, 421-330, 421-000 
G-1423 505-104, 505-107, 505-114, 505-110, 505-111, 505-123A.09C, 505-103, 505-121, 505-117, 118, 505-143 
G-1426 355-116-455 A, 365-135-477 
G-1379 451-316 and 451-308, 451-916 and 451-940 
G-1089 339-052 
G-1091 339-054 
G-1090 339-053 
G-1093 339-056 
G-1092 339-055 
G-1088 339-051 

G-1422 511-070, 511-032, 511-008, 511-016, 511-038, 511-093, 511-025, 511-107B, 511-103, 511-085, 511-
009, 511-010, 511-011, 511-017, 511-039, 511-041, 511-086, 511-094, 511-095, 511-096 

G-1148 451-418 and 451-409 
G-1149 451-701 and 451-809 
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Summary of 4-Factor Analysis Methodology Specified in EPA’s August 20, 2019, Guidance Using a 
Top-Down Approach 

 
Determining which emission control measures to consider – You should first identify all technically 
feasible sulfur dioxide control measures for each source selected for four-factor analysis.  You should 
then rank them in order of highest to lowest control effectiveness.  The projected 2028 actual sulfur 
dioxide emissions from the source should be used as the baseline emission level for estimating control 
effectiveness of each control measure.  
 
Characterizing the cost of compliance (statutory factor 1) – You should estimate the cost of compliance 
starting with the control measure with the highest level of control effectiveness.  The cost of compliance 
should be in terms of cost/ton of sulfur dioxide reduced.  The cost used as the numerator in the cost/ton 
metric should be the annualized cost of implementing the control measure and should be determined 
using methods consistent with United States Environmental Protection Agency’s (EPA) Air Pollution 
Cost Control Manual.2F

3  Should you use a method that deviates from the Cost Control Manual, you should 
include that methodology, including all calculations and assumptions, and you should justify why the 
method used is more appropriate than methods specified in the Cost Control Manual.  The emission 
reduction used as the denominator for the cost/ton metric should be the annual tons of reduction from 
implementation of the control measure.  If your analysis indicates that the control measure should be 
included as part of North Carolina’s long-term strategy for the second implementation period, further 
analysis is not necessary.  If your analysis indicates that the control measure is not cost effective, you 
should estimate the cost of compliance for the control measure with the next highest level of control 
effectiveness.  This process should be repeated until you have identified a control measure that should be 
included in North Carolina’s long-term strategy or until all control measures have been analyzed. 
 
Characterizing the time necessary for compliance (statutory factor 2) – You should provide an estimate of 
the time needed to comply with the control measure(s) identified using statutory factor 1.  You should 
specify the source-specific factors used to estimate the time to install the control measure and provide a 
justification as to why the estimated time is reasonable. 
 
Characterizing energy and non-air environmental impacts (statutory factor 3) – The cost of the direct 
energy consumption of the control measure should be specified and included in the cost of compliance 
analysis.  If there are any non-air environmental impacts associated with a control measure, such as 
impacts on nearby water bodies, those impacts should be specified. 
 
Characterizing remaining useful life of the source (statutory factor 4) – The length of the remaining useful 
life of a source is the number of years prior to the shutdown date during which the new emission control 
would be operating.  If the remaining useful life of the source is less than the useful life of the control 
system being analyzed, then you should use the remaining useful life of the source in determining the 
annualized cost in the cost of compliance analysis.  Otherwise, you should use the useful life of the 
control measure in the cost of compliance analysis.  If the remaining useful life of a source is relied upon 
in in a four-factor analysis of a control measure instead of the useful life of the control system, and that 
control system becomes part of the state’s long-term strategy, the shutdown date for the source will need 
to be included in the Regional Haze SIP and be made federally enforceable. 

 
 

 
3 https://www.epa.gov/economic-and-cost-analysis-air-pollution-regulations/cost-reports-and-guidance-air-
pollution#cost manual. 
 

https://www.epa.gov/economic-and-cost-analysis-air-pollution-regulations/cost-reports-and-guidance-air-pollution%23cost%20manual
https://www.epa.gov/economic-and-cost-analysis-air-pollution-regulations/cost-reports-and-guidance-air-pollution%23cost%20manual


 

 

1530 NC Hwy 306 South, Aurora, NC USA 27806          nutrien.com 

 
 

CERTIFIED MAIL 

 

May 14, 2020 

 

Mr. Michael Abraczinskas, Director 

Division of Air Quality, NCDEQ 

NCDEQ - Division of Air Quality (DAQ) 

1641 Mail Service Center 

Raleigh, NC 27699 

 

Subject: Regional Haze Reasonable Progress – Response to Information Request 

PCS Phosphate Company, Inc.1 

  Air Quality Permit No. 04176T60 

  Facility ID: 0700071 

  

Dear Mr. Abraczinskas: 

 

PCS Phosphate Company, Inc. (PCS) has reviewed the DAQ’s 2028 projected SO2 emissions for 

the Aurora, North Carolina facility. The purpose of this letter is to provide updated 2028 projected 

emissions for the facility’s Sulfuric Acid Plants (SA Plants) using a conservative emissions 

estimation methodology based on measured emission factors following recent emission reduction 

upgrades to all sulfuric acid plants. 

DAQ Emissions Estimates  

Emissions estimates for the SA Plants provided by DAQ were based on baseline emissions 

reported in 2016. These emissions were reduced by 12.1%. This reduction was DAQ’s projected 

emissions decrease based on the requirements of section 2.5 in the 2017 revision of our Title V 

operating permit (04176T54). After applying this reduction, the result was then multiplied by a 

1.057% projected “growth factor” to determine projected 2028 emissions.   

SA Plants Operation, Emissions Measurements and Plants Upgrades 

In an effort to exceed emission level reductions required by the revised operating permit, 

beginning in 2017, each SA Plant was upgraded during its triennial turnaround period. Based on 

the measured emissions following these upgrades, PCS expects 2028 emissions to be significantly 

lower than DAQ estimates.  

To achieve these reductions, each of the SA Plants received significant capital upgrades, in large 

part to improve the performance of the catalytic systems that converts SO2 to SO3, which is then 

followed by a conversion to sulfuric acid (H2SO4) using a dual absorption process whereby SO3 

 
1 Effective January 1, 2018, PCS Phosphate Company, Inc. is an indirect subsidiary of Nutrien Ltd. PCS Phosphate Company, Inc.  

    remains the legal operating entity 



 

 

is absorbed into water. The timeline for completion of the upgrade projects along with 

corresponding emission limits are indicated in Table 1. 

 

Table 1. Timeline for Implementation and Corresponding Permit Limits 

 

Unit ID 

Covered 

Sulfuric Acid 

Plant 

Original 

SO2 Limit 

(lbs SO2/ton Acid) 

Revised 365-day 

SO2 Limit  

 (lbs SO2/ton Acid) 

Implementation 

of Upgrades 

G-1081 SA Plant No. 5 4.0 
2.5 

Effective 1/1/2020 
Summer 2019 

G-1082 SA Plant No. 6 4.0 
2.5 

Effective 1/1/2018 
Summer 2017 

G-1634 SA Plant No. 7 4.0 
1.75 

Effective 1/1/2019 
Summer 2018 

 

SA Plant emissions are measured continuously using certified continuous emissions monitoring 

systems (CEMS), which are meticulously maintained in accordance with an approved Quality 

Assurance and Quality Control Plan. 

Table 2 summarizes annualized emission factors achieved as determined by the CEMS from 2016 

through April 2020. Emission factors were calculated using total SO2 emissions (in pounds) 

divided by total tons of sulfuric acid production during each time period. Emission factors are 

shown for the time periods before and after the upgrades.   

As shown, the highest emission factor that has been measured at any SA plant since the upgrades 

have occurred is 1.4 lb SO2/ton H2SO4 produced. Catalyst is replaced every three years to ensure 

conversion rates maintain a low emission factor. Because all plants haven’t completed their three-

year cycle following upgrades, an emission factor of 1.4 should be applied to each plant as a 

conservative estimate of future emissions. 

  

Table 2. Emission Factors Before and After Plant Upgrades 

  

Unit 

ID 

Unit 

Description 

Emission Factor (lb SO2/ton Acid) 

2016 2017 2018 2019 
2020 

(Jan-Apr) 

G-1081 SA Plant No. 5 3.1 2.2 2.5 
2.2 

1.4 
1.1 

G-1082 SA Plant No. 6 3.2 
2.8 

1.4 1.1 1.3 
1.2 

G-1634 SA Plant No. 7 1.7 1.8 
1.8 

1.2 1.3 
1.2 

Shading and bold indicates emission factor after plant upgrades. 



Table 3 presents projected emission rates for 2028, which are calculated by multiplying 1.4 lb 

SO2/ton H2SO4 by the maximum annual acid production rate (from previous five years) in tons 

and converted to tons of SO2 emitted. The last step is applying the growth factor provided by 

DAQ.  

Table 3. Projected Annual Emissions for 2028 

Unit 

ID 

Unit 

Description 

Highest 

Annual 

Production by 

Plant (tons) 

 (2015 - 2019)  

Post Upgrade 

Emission Factor 

(lb SO2/ton Acid) 

Growth 

Factor 

PCS 

Projected 

2028 

Emissions 

(tons) 

DAQ 

Projected 

2028 

Emissions 

(tons) 

G-1081 SA Plant No. 5 
1,070,967 

(2018) 
1.4 1.057 792 1,689 

G-1082 SA Plant No. 6 
1,152,020 

(2015) 
1.4 1.057 852 1,495 

G-1634 SA Plant No. 7 
1,665,290 

(2016) 
1.4 1.057 1,232 1,493 

Total 2,877 4,677 

As seen by the resulting PCS projected 2028 emissions in Table 3, our estimates are significantly 

lower than those provided by DAQ. Because we are using the highest annual emission factor (post 

upgrade) for all three plants combined with the highest annual production in the last five years 

for each plant, our updated projections are very conservative. Consequently, PCS requests that 

DAQ use these revised SO2 emissions in future regional haze analyses. 

Closing 

Please do not hesitate to contact us if you have any questions regarding our submission or wish 

to discuss any matters related to the DAQ’s Regional Haze planning efforts. Questions should be 

directed to Mr. Chris Smith at (252) 322-8263 or christopher.d.smith@nutrien.com. 

Respectfully, 

Mark Johnson 

General Manager 

Cc: Environmental Files 

Randy Strait, DAQ, NCDEQ 

Joe Sullivan, AECOM  
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NORTH CAROLINA 
Environmental Quality 

May 22,2020 

PCS Phosphate Company, Inc. -Aurora 
1530 NC Highway 306 South 
Aurora, NC 27806 

Subject: Regional Haze Reasonable Progress Assessment for Second Planning Period 

Dear Mr. Johnson: 

Thank you for your letter dated May 14, 2020, responding to my May 4, 2020 letter. I appreciate you 
reviewing the North Carolina Division of Air Quality's (DAQ) projected 2028 sulfur dioxide (SO2) 

emissions for the Aurora, North Carolina facility and providing revised 2028 SO2 emissions for the three 
sulfuric acid plants (Nos. 5, 6, and 7). As noted in your letter, from 2017 through 2019, PCS has 
completed significant capital upgrades to each sulfuric acid plant in large part to improve theperfonnance 
of the catalytic system coupled with a dual absorption process. Relative to the DAQ's original 2028 
emissions projections, these capital improvements would decrease 2028 SO 2 emissions by 39% (1,801 
tons) for the three sulfuric acid plants combined or by 3 7% for the entire facility. 

The DAQ used the revised 2028 SO2 emissions you provided and recalculated PCS Phosphate ' s 
contribution to visibility impairment for the 20% most impaired days at Swanquarter National Wildlife 
Refuge using the PSAT modeling approach referenced in my May 4, 202 0 letter. The revised PSA T 
results indicate that PCS Phosphate's contribution would be lowered from 3.02% to 1.91% in 2028. 

In establishing reasonable progress goals, the North Carolina must consider the four factors specified in 
section 169A of the Clean Air Act and in paragraph 5 l.308(f)(2)(i) of the regional haze rule: (1) the cost 
of compliance, (2) the time necessary for compliance, (3) the energy and non-air quality environmental 
impacts of compliance,and(4) the remaining useful life ofanypotentially affected sources. To fulfill 
this requirement, North Carolina is requesting that facilities that have 2: 1.00% sulfate contribution to 
visibility impairment at a Class I Federal area to complete a four-factor analysis. Although the revised 
2028 emissions you provided indicate a reduction in PCS Phosphate's contribution to visibility 
impairment at Swanquarter, the facility's contribution remains above 1.00%. For this reason, I am 
requesting that you conduct a four-factor analysis on each of the double-absorption sulfuric acid plants 
(Nos. 5, 6, and 7) at the PCS Phosphate, Aurora facility as outlined in Part III of my May 4, 2020 letter. 

Please submit the requested four-factor analyses to the DAQ Planning Section Chief, Randy Strait 
(randy.strait@ncdenr.gov) by no later than July 31, 2020 . Should you have any questions regarding this 
request, please feel free to contact me at (919) 707-8447 or Randy Strait at (919) 707-8721. 

North Carolina Department of Environmental Quality ! Division of Air Qu11Uty 

217 West Jones Street I 1641 Mail Service Center I Raleigh, North Carolina 27699-1641 

919.707.8400 



Mr. Johnson 
May22,2020 
Page 2 of 2 

MAA/rps 

cc: Robert Bright, NCDAQ 
Betsy Huddleston, NCDAQ 
Tammy Manning, NCDAQ 
Randy Strait, NCDAQ 
Central Files 

Sincerely, 

111.-dl °"- Cb 
Michael A. Abraczinskas, Director 
Division of Air Quality, NCDEQ 



1530 NC Hwy 306 South, Aurora, NC USA 27806   nutrien.com 

CERTIFIED MAIL 

July 1, 2020 

Mr. Randy Strait, Chief 
DAQ Planning Section 
Division of Air Quality, NCDEQ 
1641 Mail Service Center 
Raleigh, NC 27699 

Subject: Regional Haze Four-Factor Analysis 
PCS Phosphate Company, Inc.1

Air Quality Permit No. 04176T61 
Facility ID: 0700071 

Dear Mr. Strait: 

PCS Phosphate Company, Inc. (PCS) has completed the requested four-factor analysis and is 
providing a final report for your review. 

Please reach out to Chris Smith at (252) 322-8263 or christopher.d.smith@nutrien.com if you 
have any questions or wish to schedule a call to review this report.  

Respectfully, 

Mark Johnson 
General Manager 

ec:  Michael Abraczinskas, NCDAQ 
Betsy Huddleston, NCDAQ 
Robert Bright, NCDAQ 
Tammy Manning, NCDAQ 
Joe Sullivan, AECOM 
Khalid Alnahdy, PCS (Nutrien) 
Environmental Files 

1 Effective January 1, 2018, PCS Phosphate Company, Inc. is an indirect subsidiary of Nutrien Ltd. PCS Phosphate Company, Inc. 
    remains the legal operating entity



FOUR-FACTOR ANALYSIS 
PCS PHOSPHATE COMPANY, INC. 

Prepared for: 

PCS Phosphate Company, Inc. 

Aurora, North Carolina 

Prepared by: 

AECOM Technical Services, Inc. 

July 2020 
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1.0  Executive Summary 
Pursuant to a request by the North Carolina Division of Air Quality (DAQ) on May 22, 2020, 
PCS Phosphate Company, Inc. (PCS)1 has conducted a four-factor emission control analysis for 
sulfur dioxide (SO2) emissions from the facility’s three dual-absorption sulfuric acid plants. In 
2014, EPA reviewed and approved dramatically lower SO2 emission limits for the sulfuric acid 
plants in a Clean Air Act New Source Review matter, and DAQ implemented the revised limits 
pursuant to a construction permit issued to PCS on September 24, 2015, Air Quality Permit No. 
04176T53 and a revised operating permit issued on December 15, 2017, Air Quality Permit No. 
04176T54.  The facility achieved the lower emission limits through major upgrades to each 
plant’s catalytic SO2 conversion system. These upgrades were implemented during annual plant 
shutdowns occurring from 2017 through 2019. In addition to SO2 reduction upgrades, there were 
also improvements to the sulfuric acid mist control system. The total cost of these upgrades was 
approximately $16 million.   
 
Although the sulfuric acid plants were already operating well below federal New Source 
Performance Standards (NSPS), PCS has demonstrated dramatic reductions in SO2 emissions 
following completion of the upgrade projects. The upgraded catalytic systems represent state-of-
the-art pollution controls. Results of the four-factor analysis indicate that no further reduction of 
SO2 emissions from sulfuric acid operations at PCS is feasible.  

2.0  Overview of Regional Haze Program and Background for 

Reasonable Progress Analysis 

The Clean Air Act established goals for visibility in federally recognized national parks and 
wilderness areas (Class I Areas). Through the 1977 amendments to the Clean Air Act, Congress 
set a national goal for visibility as “the prevention of any future, and the remedying of any 
existing, impairment of visibility in mandatory Class I Federal areas which impairment results 
from manmade air pollution.” The Amendments required EPA to issue regulations to assure 
“reasonable progress” toward meeting the national goal by 2064. 

On July 1, 1999, EPA promulgated the final Regional Haze Regulation. The final Regional Haze 
Regulation calls for state and federal agencies to work together to improve visibility in 156 Class 
I areas by developing and implementing long-term air quality protection plans to reduce 
pollution that causes visibility impairment in these protected areas. To ensure that “reasonable 
progress” is made until the 2064 goal is met, states and local agencies are required to submit and 
implement plans that cover successive ten-year planning periods. The sulfuric acid plants were 
evaluated in 2006 during the first planning period and were determined to already be 
implementing best available technology.  The sulfuric acid plants have installed additional 
systems since that time that result in even lower emissions. 

 
1 Effective January 1, 2018, PCS Phosphate Company, Inc. is an indirect subsidiary of Nutrien Ltd. PCS Phosphate Company, Inc.  

    remains the legal operating entity and permittee.  
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The DAQ is now preparing the North Carolina Regional Haze State Implementation Plan (SIP) 
for the second planning period (2018 – 2028). The DAQ has worked with the Visibility 
Improvement State and Tribal Association of the Southeast (VISTAS) to identify visibility 
impairment in the Class I Federal areas throughout the southeastern region of the United States 
including Swanquarter National Wildlife Refuge (Swanquarter NWR), located 52.5 kilometers 
from the PCS Phosphate facility. As shown in Figure 1, results of recent regional haze modeling 
indicated that North Carolina is well ahead of its target goal of 18.1 deciview for Swanquarter 
NWR for the second planning period with a projected impact of 14.8 deciview. In fact, Figure 1 
indicates that the 14.8 deciview projection for 2028 would actually meet the goal for 2040 when 
extrapolated to the deciview “glide path” represented by the purple line on the graph. It should 
be noted that the projected impact of 14.8 deciview was made prior to reductions in projected 
2028 emissions from all SO2 emission sources included in the regional model. PCS, for instance, 
projected emissions for the sulfuric acid plants for 2028 to the DAQ that were 38% lower than 
emission rates used in VISTAS modeling. 

Regardless of whether reasonable progress targets have been achieved, EPA has issued guidance 
that state and local governments must consider whether there are emission sources that are 
significantly impacting Class I areas that should reduce emissions to ensure that reasonable 
progress is being made. In the criteria for determining which sources should be evaluated, the 
DAQ is allowed to consider a range of factors in making its determinations, including whether 
recent improvements in pollution control make further reductions during the next planning 
period unreasonable. Although PCS believes that it would qualify for such an exemption from 
further evaluation due to major improvements to SO2 controls described later in this report, to 
ensure consistency with other VISTAS states, DAQ has requested that PCS conduct a reasonable 
further progress analysis using the four-factor methodology discussed in Section 4. 

3.0  Sulfuric Acid Plants and Existing Pollution Controls 

Sulfur dioxide is formed at the sulfuric acid plants when elemental sulfur is oxidized in the 
presence of oxygen at elevated temperature in a horizontal spray-type burner. The SO2 gas exits 
the burner compartment at a higher temperature than the optimum for conversion and it enters a 
heat recovery boiler to be cooled. Upon exiting the recovery boiler, the SO2-rich gas passes 
through a catalytic conversion system consisting of four converter “passes.” Each pass contains 
beds of packing media coated with heavy metals that cause conversion of SO2 to sulfur trioxide 
(SO3). The percentage of SO2 that is converted to SO3 increases through each pass, such that 
well over 99% of SO2 gases passing through the converter system have been converted to SO3. 
The converted SO3 passes through a series of absorption towers containing water to produce 
concentrated sulfuric acid. 
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Minimization of SO2 emissions is achieved by increasing the amount of conversion of SO2 to 
SO3. The amount of conversion of SO2 in each plant is primarily affected by the activity and 
surface area of the packed bed catalyst. Catalyst reactivity decreases over time. Catalyst is 
typically replaced on a three-year cycle to maintain desired conversion rates. For many years, 
vanadium plated catalysts were considered the industry standard for use in all four passes and 
were used to meet federal emission standards.  

Production of catalysts for sulfur-burning sulfuric acid plants is a specialized market because 
there are a limited number of manufacturing facilities. Perhaps the premier manufacturer of 
catalysts for sulfur burning, double absorption plants is DuPont, who owns Monsanto 
Environmental Control Systems (MECS). Over the past decade DuPont MECS has introduced 
major upgrades to its vanadium catalyst product lines using a media with substantially greatly 
surface area per unit of catalyst volume and more sustained catalyst activity. DuPont MECS 
has also introduced a newer “super cesium” catalyst. Super cesium catalyst is a substantially 
more expensive (and active) catalyst than vanadium and it is designed for use in the last pass to 
optimize SO2 conversions not accomplished in earlier passes using vanadium technology.  

To satisfy Clean Air Act New Source Review requirements at certain sulfuric acid plants, EPA 
asked PCS for a reduction in SO2 emission rates.  In response to this request, PCS worked 
closely with DuPont MECS in implementing significant upgrades to enhance the SO2 
conversions in the catalytic systems on Sulfuric Acid Plants Nos. 5, 6 and 7 pursuant to air 
quality permitting completed in 2015. These upgrades included utilization of enhanced catalyst 
and significant increases to the surface area available for reaction in certain passes of the 
catalytic systems. PCS conducted an evaluation of emissions before and after the catalyst 
upgrades made between 2017 and 2019. Significant SO2 emission reductions were realized by 
all three plants. The following table presents average SO2 emissions estimates obtained from 
each plant’s continuous emission monitoring system (CEMS) for 180-day time periods before 
and after the catalyst system upgrades. The first row of the table presents emissions after the 
most recent “standard turnaround” involving refreshing of the older catalyst systems using the 
same catalyst system and the second row presents emissions after implementation of the new 
catalyst system. Emissions were reduced by 63%, 51% and 24% in Plants 5, 6 and 7, 
respectively. Plant 7 had already implemented aspects of the enhanced system, which accounts 
for this plant having the lowest reduction.  

It should be noted that average emissions from all three sulfuric acid plants over the first six 
months following changeouts were approximately 70 percent below the NSPS limit.  
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Table 1 
Catalyst Performance Before and After Upgrades 

   

  
Emissions 

(lb SO2/ton acid) 
% Lower than NSPS 

(4 lb SO2/ton acid) 

Description 
Plant 

5 
Plant 

6 Plant 7 Plant 5 Plant 6 Plant 7 
180-Day Average Following 

Standard Turnaround 
3.0 2.5 1.6 24% 36% 61% 

180-Day Average Following 
Upgrade Turnaround 

1.1 1.2 1.2 72% 69% 70% 

Emissions Reduction 
from Upgrade 

63% 51% 24%       

4.0  Four‐Factor Analysis 

To meet the requirements of Section 51.308(d)(1)(i)(A) of the regional haze rule, DAQ 
has requested that PCS consider each of four statutory factors for emission sources 
estimated to significantly contribute to visibility impairment in a Class I Federal area. The 
four factors include: 1) cost of compliance, 2) time necessary for compliance, 3) the 
energy and non-air quality environmental impacts of compliance, and 4) the remaining 
useful life of the emissions unit.  

In accordance with EPA’s August 20, 2019 guidance to permitting agencies regarding the 
four-factor analysis, DAQ has requested that analyses be conducted using a “top-down” 
approach for each emission unit subject to review. This process essentially mirrors the top-
down approach when conducting “best available control technology (BACT)” evaluations 
under the major new source review programs. Steps in this process are as follows:  

Step 1: Identify all control technologies; 

Step 2: Eliminate technically infeasible options; 

Step 3: Rank remaining control technologies by control effectiveness; 

Step 4: Application of the four statutory factors (cost of compliance, time necessary for 
compliance, energy and non-air quality environmental impacts, remaining useful life of 
existing source) to control technologies identified in Step 3 and document the results; and 

Step 5: Select control technology and control effectiveness. 

The top-down analysis for the three double absorption sulfuric acid plants are discussed below.  
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4.1  Step 1 ‐ Identify Feasible Technologies.  

The first step is to define the spectrum of process and/or add-on control alternatives potentially 
applicable to the subject emissions units. It should be noted that, according to EPA guidance, 
technologies which have not yet been applied to full scale operations on a similar process need 
not be considered commercially available.2 

A review of EPA’s RACT/BACT/LAER Clearinghouse (RBLC) is typically performed as a first 
step to determine whether potential technologies or limits have been demonstrated for a 
particular industry. RBLC results presented in Table 2 indicate there have been no relevant 
federal, state or local determinations that apply to this evaluation. Aside from the Cornerstone 
Chemical Company determination, none of the projects identified were ever constructed. 
Additionally, these projects would otherwise be nonapplicable because they involve a different 
type of process for manufacturing sulfuric acid (e.g., wet method versus sulfur burning). No 
additional information could be found regarding the Cornerstone determination other than 
information presented in the RBLC, which suggests that the project would have been permitted 
at an emission rate higher than the NSPS SO2 limit. The reader is directed to the Comments 
column of the table for additional information regarding each of the determinations shown. 

 
2 New Source Review Workshop Manual, U.S. Environmental Protection Agency, 1990, page B.11. 
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The following technologies have been identified as potentially applicable control technologies 
for SO2 emissions from sulfuric acid plants: 

 Sodium Sulfite-bisulfite scrubbing 

 Molecular sieve 

 Ammonia scrubbing 

 Dual absorption process with cesium catalyst 

Sodium Bisulfite Scrubbing 

In the sodium sulfite-bisulfite scrubbing process, SO2 is removed by scrubbing exhaust gases 
with a sodium sulfite solution. The resulting sodium bisulfite solution is fed to a heated 
crystallizer where sodium sulfite crystals are formed with the release of SO2 and water vapor. 
These crystals are separated from the mother liquor and dissolved in the recovered condensate 
for recycle to the absorber. The recovered wet SO2 is recycled to the acid plant. In all processes 
employing sulfite-bisulfite absorption even without regeneration, some portion of the sulfite is 
oxidized to sulfate, from which SO2 cannot be regenerated in the heating sequence. This sulfate 
must be purged from the system.  

The extent of oxidation is dependent on several factors (some which may be difficult to 
control) such as the oxygen content of the gas stream, the temperature and residence time of the 
liquor in the recovery sections, and the presence of contaminants that may act as oxidizing 
catalysts. The formation of oxides, which readily precipitate from solution, can result in 
plugging and operational problems. Since promulgation of the NSPS for sulfuric acid 
manufacturing, two plants have used the sodium sulfite-bisulfite control technology. The 
sodium sulfite-bisulfite system at one of the plants experienced operational difficulties and was 
subsequently replaced by an ammonia scrubber. The other plant is a part of an Army 
ammunition production facility, was not a sulfur burning process, and has not been used since 
1994. 

Sodium sulfite-bisulfite control technology is rejected from further consideration in this 
analysis because it has not been demonstrated commercially as providing reliable emissions 
control at a sulfur-burning sulfuric acid manufacturing plant.  

Molecular Sieves 

This process utilizes a proprietary molecular sieve system in which SO2 is adsorbed on 
synthetic zeolites. The adsorbed material is desorbed by purified hot tail gas from the operating 
system and sent back to the acid plant. Since the promulgation of the sulfuric acid plant NSPS, 
one new unit was built with a molecular sieve system to control SO2. However, extensive 
operational difficulties with the system caused this plant to be retrofitted with a dual absorption 
system for SO2 control. The dual absorption system was retrofitted in January 1979 and has 
operated satisfactorily since that time. 
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Since molecular sieve control technology has not been commercially demonstrated, this option 
is considered technically infeasible for reducing SO2 emissions and is rejected from further 
consideration. 

Ammonia Scrubbing 

The ammonia scrubbing process uses anhydrous ammonia (NH3) and make-up water in a two- 
stage scrubbing process to remove SO2. The typical SO2 removal efficiency of this control 
technology is not as high as conventional dual absorption technology; however, several 
facilities in the U.S. have used this technology to meet the NSPS for sulfuric acid 
manufacturing plants. According to DuPont MECS, sulfur-burning sulfuric acid manufacturing 
plants that have used ammonia scrubbing technology have applied the technology as a retrofit 
to “existing” plants that were using single absorption technology. The combination of a single 
absorption plant followed by ammonia scrubbing were designed to comply with an NSPS limit 
of 4.0 lb SO2/ton of 100 percent H2SO4 produced and a more stringent state limit of 3.8 lb 
SO2/ton of 100 percent H2SO4 produced. Due to operational difficulties and high costs 
associated with operating ammonia scrubbing systems, all but two single absorption plants 
using ammonia scrubbing technology had been shut down by the time this technology was 
reviewed during the best available retrofit control technology (BART) analysis conducted by 
PCS in 2006 as part of the first regional haze planning period.  

Ammonia scrubbing is rejected from further consideration in this analysis because it is 
commercially undemonstrated on dual absorption plants. First, it is unknown whether the 
potential for operational difficulties experienced by other facilities could be encountered and, 
second, because it is unknown whether additional control of SO2 emissions would be achieved 
by a retrofit with this type of system. 

Dual Absorption Technology 

Dual absorption technology utilizing catalytic converter systems is a proven technology for 
reducing SO2 emissions. This evaluation includes consideration of significant upgrades that were 
made to the catalytic systems that have greatly improved performance and corresponding 
emissions reductions over conventional catalytic system designs.  

4.2  Step 2 ‐ Eliminate Technically Infeasible Options 

As discussed in the previous step, the only technically feasible option is dual absorption 
technology using improved catalytic converter systems to reduce SO2 emissions.  

4.3  Step 3 ‐ Rank Remaining Control Technologies by Control Effectiveness 

The effectiveness of the current control systems on Sulfuric Acid Plant Nos. 5, 6 and 7, as 
permitted, are discussed in Section 3.  
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4.4  Step 4: Application of the Four Statutory Factors 

Each of the factors is addressed below. 

1. Cost of compliance - as previously stated, control technology upgrades to the 
sulfuric plants cost approximately $16 million. Additionally, there is a significant 
increased annual operating cost associated with replacement of catalysts during 
each three-year turnaround. 

2. Time necessary for compliance – compliance has already been achieved. 

3. Remaining useful life of source – this is not relevant because this factor was not 
used to dismiss the control technology upgrade already implemented. 

4. Energy and non-air quality environmental impacts – there are no adverse energy 
impacts associated with use of the improved catalyst systems, and there are no 
adverse non-air environmental impacts. 

4.5  Step 5 ‐ Select Control Technology and Control Effectiveness 

The selected technology for each of the dual absorption sulfuric acid plants is use of the already 
installed and permitted enhanced catalyst systems.  The effectiveness of the current systems on 
Sulfuric Acid Plant Nos. 5, 6 and 7, as permitted, are discussed in Section 3.  

In summary, pollution control system upgrades evaluated in this four-factor analysis are 
achieving emissions well below 2016 baseline emission levels and are believed to be the lowest, 
cost effective emission levels achievable at the plants. PCS’ finding that additional controls are 
not feasible is consistent with EPA’s guidance governing control technology assessments. This 
guidance states that facilities implementing projects after 2013 to reduce emissions pursuant to 
the Clean Air Act New Source Review Program are generally not good candidates for additional 
controls to satisfy reasonable further progress requirements.3     

 

 

 
 
 
 
       
 

 
3 Guidance on Regional Haze State Implementation Plans for the Second Implementation Period, U.S. EPA, August 20, 2019, pp. 22, 23. 
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