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17. EMISSIONS UNIT GROUP 15: SULFURIC ACID PLANT NO. 400  
 
Summary Description 

 

The following is a narrative description of the process at sulfuric acid plant No. 400 regulated in this 

Tier I operating permit. This description is for informational purposes only. 

 

The process at sulfuric acid plant No. 400 begins with solid elemental sulfur being indirectly heated 

to liquid sulfur and then being dumped into underground pits. The liquid sulfur is burned in a furnace 

to produce SO2. The SO2 is oxidized to SO3 in a converter. The SO3 gas stream passes through an 

absorber unit where it is absorbed in less concentrated sulfuric acid (approximately 93%) that allows 

absorption of the SO3 to form more concentrated sulfuric acid. The process up to this point is called 

the “single-contact process”. Sulfuric acid plant No. 400 uses a “double-contact process” that passes 

the SO3 gas stream through a second converter to oxidize additional SO2 and then to the final 

absorber. Product sulfuric acid from the process is transferred by pipe to the product storage tanks. 

 

Table 17.1 below describes the emission unit, emission point, and the control devices used in 

controlling emissions from the sulfuric acid plant No. 400. 

 
Table 17.1 SUMMARY OF EMISSIONS UNIT, CONTROL DEVICE, AND EMISSIONS POINT 

Emissions Unit(s) / Process(es) Emissions Control Device Emissions Point 

Sulfuric acid plant No. 400 with double-contact 

SO2 removal  

mist-eliminator (an inherent 

process equipment) 
No. 400 sulfuric stack 

 

Table 17.2 contains only a summary of the requirements that apply to the sulfuric acid plant No. 400. 

Specific permit requirements are listed below Table 17.2. 

 
Table 17.2 SUMMARY OF PERMIT LIMITS 

Permit 

Conditions 
Parameter 

Permit Limit / 

Standard Summary 

Applicable  

Requirements 

Reference 

Monitoring and 

Recordkeeping  

Requirements 

17.1 SO
2
 

999 lb/3-hr period, 1,458 T/yr Tier II Permit No. 077-00006  17.1, 17.6, 17.7, 17.8, 

17.10, 17.11, 17.12, 

17.13, 17.14, 17.15, 

& 17.16 

4 lb/T of 100% H2SO4 produced 40 CFR 60, Subpart H  

2.0 lb/T of 100% H2SO4 

produced 
Consent Order, 5/29/2012 

17.2 H
2
SO

4 mist 
12.5 lb/hr, 54.8 T/yr Tier II Permit No. 077-00006  17.2, 17.6, 17.7, 

17.10, 17.11, 17.12, 

17.13, & 17.16 
0.15 lb/T of 100% H2SO4 

produced  
40 CFR 60, Subpart H 

17.3 Opacity 10%  40 CFR 60, Subpart H 
17.3, 17.6, 17.7, 17.9, 

17.13 & 17.16 

17.4 PM Process weight rate IDAPA 58.01.01.701   

17.6, 17.7, 17.6, 17.10, 17.11.2, 

17.13, 17.16, 17.7 17.5.1 PM10 13.6 lb/hr, 59.6 T/yr 
RACT, Consent Order 4/16/04; 

40 CFR 52.670 (d), 8/14/06 

17.5.2 NOX 9.6 lb/hr, 42.1 T/yr 
RACT, Consent Order 4/16/04; 

40 CFR 52.670 (d), 8/14/06 

17.10, 17.11.2, 17.13, 

& 17.16 

 

17.1 Emissions limits for SO2 

17.1.1 The SO2 emissions shall not exceed 4 lb/T of 100% sulfuric acid produced and 999 pounds per each 

running three-hour period (whichever is more restrictive.) In addition, SO2 emissions shall not 

exceed 1,458 T/yr. The ton-per-year emission rate shall be determined by multiplying the actual, or 

allowable (if actual is not available), pound-per-hour emissions by the actual hours per year the 

process(es) venting to this stack operate(s). 
[40 CFR 60.82(a); Tier II Permit No. 077-00006, 12/3/99; 40 CFR 52.670 (d), 8/14/06] 
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17.1.2 The SO2 emissions from the No. 400 sulfuric plant stack shall not exceed 2.0 lb/T of 100% sulfuric 

acid produced on a 12-month rolling average basis.  
 [Consent Order 5/29/2012] 

 

17.2 Sulfuric acid mist emissions shall not exceed 0.15 lb/T of 100% sulfuric acid produced and 

12.5 lb/hr (whichever is more restrictive). Sulfuric acid mist emissions shall also not exceed 

54.8 T/yr. The ton-per-year emission rate shall be determined by multiplying the actual, or allowable 

(if actual is not available), pound-per-hour emissions by the actual hours per year the process(es) 

venting to this stack operate(s). 
[40 CFR 60.83(a)(1); Tier II Permit No. 077-00006, 12/3/99] 

17.3 Visible emissions shall not exhibit 10% opacity, or greater, as determined using the U.S. EPA 

Reference Method 9 and procedures in 40 CFR 60.11. The opacity standards set forth here shall 

apply at all times except during periods of startup, shutdown, and malfunction. 
[40 CFR 60.83(a)(2), 40 CFR 60.85(b)(4), 40 CFR 60.11(c);  

Tier II Permit No. 077-00006, 12/3/99] 
17.4 No person shall emit PM to the atmosphere from any process or process equipment commencing 

operation on or after October 1, 1979, in excess of the amount shown by the following equations, 
where E is the allowable emission from the entire source in lb/hr, and PW is the process weight in 
lb/hr. 

a. If PW is less than 9,250 lb/hr, 

E = 0.045(PW)
0.60

  

b. If PW is equal to or greater than 9,250 lb/hr, 

E = 1.10(PW)
0.25

 
[IDAPA 58.01.01.701, 4/5/00] 

17.5 Requirements of reasonably available control technology (RACT) for PM10 and NOX 

 

17.5.1 Emissions of PM10 from the No. 400 sulfuric acid plant stack shall not exceed:  

 

 13.6 lb/hr, based on 24-hour average  

 59.6 tons per any consecutive 12-month period 
[Consent Order 4/16/04; 40 CFR 52.670 (d), 8/14/06] 

17.5.2 Emissions of NOX from the No. 400 sulfuric acid plant stack shall not exceed:  

 

 9.6 lb/hr , based on 24-hour average 

 42.1 tons per any consecutive 12-month period 
 [Consent Order 4/16/04; 40 CFR 52.670 (d), 8/14/06] 

Operating Requirements 

 

17.6 The production rate of sulfuric acid plant No. 400 processes shall be determined during the tests 

required in Permit Condition 17.11. The maximum production during the following year shall not 

exceed 105% of the rate achieved during the tests unless Permit Conditions 17.6.1 through 17.6.5 are 

met. 
[Tier II Permit No. 077-00006, 12/3/99]  

17.6.1 The SO2 monitor is calibrated at least once every 24 hours using certified test gases, one of which 

has an SO2 concentration equal to or less than the expected stack gas SO2 concentration, and one of 

which has an SO2 concentration greater than the expected stack gas SO2 concentration. 
[Tier II Permit No. 077-00006, 12/3/99] 

17.6.2 The calibrated SO2 monitor is cross-checked and agrees with the initial compliance test, which 

demonstrates SO2 emission limit compliance. 
[Tier II Permit No. 077-00006, 12/3/99] 

17.6.3 Prior written approval by DEQ is received. 
[Tier II Permit No. 077-00006, 12/3/99] 
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17.6.4 An emission test is performed at the requested increased emission rate, and the test demonstrates that 

the continuous emission monitor is accurate at the increased rate. 
[Tier II Permit No. 077-00006, 12/3/99] 

17.6.5 The PM10, NOX, SO2, and acid mist emission limits will not be violated at the requested increased 

emission rates. 
[Tier II Permit No. 077-00006, 12/3/99; IDAPA 58.01.01.332.01, 3/19/99] 

17.6.6 The maximum production rate of Sulfuric Acid Plant No.400 shall not exceed 789,579 tons of 100% 

sulfuric acid in any consecutive 12-calendar months. 
[Consent Order 5/29/2012] 

17.7 At all times, including periods of startup, shutdown, and malfunction, owners and operators shall, to 

the extent practicable, maintain and operate any affected facility, including associated air pollution 

control equipment, in a manner consistent with good air pollution control practice for minimizing 

emissions in accordance with 40 CFR 60.11(d). 
[40 CFR 60.11(d)] 

Monitoring Requirements 

 

17.8 Emissions Monitoring for SO2 

 

17.8.1 Continuous Emissions Monitoring  

 

 (a) A continuous monitoring system for the measurement of sulfur dioxide shall be installed, 

calibrated, maintained, and operated by the owner or operator. The pollutant gas used to 

prepare calibration gas mixtures under Performance Specification 2 and for calibration checks 

under 40 CFR 60.13(d), shall be sulfur dioxide. Method 8 shall be used for conducting 

monitoring system performance evaluations under 40 CFR 60.13(c) except that only the sulfur 

dioxide portion of the Method 8 results shall be used. The span value shall be set at 1000 ppm 

of sulfur dioxide. 

 

 (b) The owner or operator shall establish a conversion factor for the purpose of converting 

monitoring data into units of the applicable standard (kg/metric ton, lb/ton). The conversion 

factor shall be determined, as a minimum, three times daily by measuring the concentration of 

sulfur dioxide entering the converter using suitable methods (e.g., the Reich test, National Air 

Pollution Control Administration Publication No. 999-AP-13) and calculating the appropriate 

conversion factor for each eight-hour period as follows: 

 

  CF = k[(1.000 - 0.015r) / (r - s)] 

 

Where: 

 

CF = conversion factor (kg/metric ton per ppm, lb/ton per ppm). 

k  = constant derived from material balance. For determining CF in metric units, k = 0.0653. 

For determining CF in English units, k = 0.1306. 

r  = percentage of sulfur dioxide by volume entering the gas converter. Appropriate 

corrections must be made for air injection plants subject to the Administrator's 

approval. 

s  = percentage of sulfur dioxide by volume in the emissions to the atmosphere determined 

by the continuous monitoring system required under paragraph (a) of this section. 

 

 (c) The owner or operator shall record all conversion factors and values under paragraph (b) of 

this section from which they were computed (i.e., CF, r, and s). 

 

 (d) Alternatively, a source that processes elemental sulfur or an ore that contains elemental sulfur 

and uses air to supply oxygen may use the following continuous emission monitoring approach 
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and calculation procedures in determining SO2 emission rates in terms of the standard. This 

procedure is not required, but is an alternative that would alleviate problems encountered in the 

measurement of gas velocities or production rate. Continuous emission monitoring systems for 

measuring SO2, O2, and CO2 (if required) shall be installed, calibrated, maintained, and 

operated by the owner or operator and subjected to the certification procedures in Performance 

Specifications 2 and 3. The calibration procedure and span value for the SO2 monitor shall be 

as specified in paragraph (b) of this section. The span value for CO2 (if required) shall be 10% 

and for O2 shall be 20.9% (air). A conversion factor based on process rate data is not 

necessary. Calculate the SO2 emission rate as follows: 

 

Es = (CsS) / [0.265 - (0.126 %O2) - (A %CO2)] 

Where: 

E2 = emission rate of SO2, kg/metric ton (lb/ton) of 100% of H2SO4 produced. 

Cs = concentration of SO2, kg/dscm (lb/dscf). 

S  = acid production rate factor, 368 dscm/metric ton (11,800 dscf/ton) of 100% H2SO4 

produced. 

%O2  = oxygen concentration, percent dry basis. 

A  = auxiliary fuel factor. 

   = 0.00 for no fuel. 

     = 0.0226 for methane. 

    = 0.0217 for natural gas. 

   = 0.0196 for propane. 

      = 0.0172 for No 2 oil. 

      = 0.0161 for No 6 oil. 

      = 0.0148 for coal. 

      = 0.0126 for coke. 

%CO2  = carbon dioxide concentration, percent dry basis. 

 

Note: It is necessary in some cases to convert measured concentration units to other units for 

these calculations: 

 

Use the following table for such conversions: 

 

From To Multiply By 

g/scm kg/scm       10-3 

mg/scm kg/scm       10-6 

ppm (SO2) kg/scm 2.660 x 10-6 

ppm (SO2) lb/scf 1.660 x 10-7 

 [40 CFR 60.84(a), (b), (c), and (d); Tier II Permit No. 077-00006, 12/3/99; 40 CFR 52.670 (d), 8/14/06] 

 

17.8.2 Monitoring and Recordkeeping  

  

The permittee shall use CEMS data collected in accordance with 40 CFR Part 60, Subpart H (i.e., 

Permit Condition 17.8.1) to demonstrate compliance with the SO2 emissions limit in Permit 

Condition 17.1.2. 

 

The permittee shall monitor and record SO2 emissions from the No.400 sulfuric acid plant stack: 

 

 in pounds per ton of 100% sulfuric acid produced on a three-hour average basis 

 in pounds per ton of 100% sulfuric acid produced on a 12-month rolling average basis. 
[Consent Order 5/29/2012] 
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17.9 Opacity shall be determined using the Method 9 procedures contained in IDAPA 58.01.01.625. On a 

monthly basis, the permittee shall monitor and record the visible emissions observations complete 

with conditions at the time of observation. The records shall be kept at the facility for the most recent 

five-year period and shall be made available to DEQ representatives upon request. 
[IDAPA 58.01.01.322.07, 5/1/94] 

 

17.10 The permittee shall monitor and record the production rate of the No. 400 sulfuric acid plant in tons 

per hour, tons per rolling 24-hour period, and tons per any consecutive 12-month period. 
[Consent Order 4/16/04, Consent Order 5/29/2012]

Performance Tests and Compliance Procedures 

 

17.11 Performance Test  

 

17.11.1 For SO2 and H2SO4 mist 

 

 Annual SO2 and H2SO4 mist emissions tests shall be performed. All emission tests shall be performed 

at the process equipment's maximum operating rate.  
[Tier II Permit No. 077-00006, 12/3/99; 40 CFR 52.670 (d), 8/14/06] 

 (a) In conducting the performance tests, the owner or operator shall use as reference methods and 

procedures the test methods in Appendix A of 40 CFR 60 or other methods and procedures as 

specified in this section, except as provided in 40 CFR 60.8(b). Acceptable alternative methods 

and procedures are given in paragraph (c) of this section. 

 (b) The owner or operator shall determine compliance with the SO2, acid mist, and visible emission 

standards as follows: 

 

 (1) The emission rate (E) of acid mist or SO2, shall be computed for each run using the following 

equation: 

  E = (CQsd) / (PK) 

Where: 

E  = emission rate of acid mist or SO2 kg/metric ton (lb/ton) of 100% H2SO4 produced. 

C  = concentration of acid mist or SO2, g/dscm (lb/dscf). 

Qsd  = volumetric flow rate of the effluent gas, dscm/hr (dscf/hr). 

P  = production rate of 100% H2SO4, metric ton/hr (ton/hr). 

K  = conversion factor, 1000 g/kg (1.0 lb/lb). 

(2) Method 8 shall be used to determine the acid mist and SO2 concentrations (C's) and the 

volumetric flow rate (Qsd) of the effluent gas. The moisture content may be considered to be 

zero. The sampling time and sample volume for each run shall be at least 60 minutes and 1.15 

dscm (40.6 dscf). 

(3) Suitable methods shall be used to determine the production rate (P) of 100% H2SO4 for each 

run. Material balance over the production system shall be used to confirm the production rate. 

(4) Method 9 and the procedures in 40 CFR 60.11 shall be used to determine opacity. 

(c) The owner or operator may use the following as alternatives to the reference methods and 

procedures specified in this section: 

(1) If a source processes elemental sulfur or an ore that contains elemental sulfur and uses air to 

supply oxygen, the following procedure may be used instead of determining the volumetric 

flow rate and production rate: 

(i)  The integrated technique of Method 3 is used to determine the O2 concentration and, if 

required, CO2 concentration. 
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(ii) The SO2 or acid mist emission rate is calculated as described in Permit Condition 17.8, 

substituting the acid mist concentration for C’s as appropriate. 
     [40 CFR 60.8 and 60.85; Tier 

II Permit No. 077-00006, 12/3/99; 40 CFR 52.670 (d), 8/14/06] 

17.11.2 For PM10 and NOX 

   

 At least once every five years, the permittee shall conduct a performance test to demonstrate 

compliance with the emissions limits specified in Permit Condition 17.5 in accordance with Permit 

Condition 2.10. After the initial performance test conducted within six-month of the permit issuance 

date, future testing shall be performed according to the following schedule. If the emissions rate 

measured in the most recent test is less than or equal to 75% of the emission standard in the permit, 

the next test shall be conducted within five years of the test date. If the emission rate measured during 

the most recent performance test is greater than 75%, but less than or equal to 90%, of the emission 

standard in the permit, the next test shall be conducted within two years of the test date. If the 

emission rate measured during the most recent performance test is greater than 90% of the emission 

standard in the permit, the next test shall be conducted within one year of the test date. 
[IDAPA 58.01.01.322.06, 5/1/94] 

17.11.3 SO2 Testing Required by Consent Order 

 

 By October 16, 2012, the permittee shall conduct performance tests in accordance with IDAPA 

58.01.01.157 to demonstrate that the No.400 Sulfuric Acid Plant is capable of achieving the 

established emissions limit in the consent order as specified in Permit Condition 17.1.2. 
[Consent Order 5/29/2012] 

 
Reporting Requirements 

 

17.12 For the purpose of reports required under 40 CFR 60.7(c), periods of excess emissions shall be 

defined as all three-hour periods (or the arithmetic average of three consecutive one-hour periods) 

during which the integrated average SO2 emissions exceed the applicable standards in Permit 

Condition 17.1. 
[40 CFR 60.84(e)] 

17.13 The result of all emission tests, visible emission data, and cylinder gas audits on the CEMS shall be 

reported to DEQ in the quarterly report. The quarterly report shall be received by DEQ no later than 

30 days after each calendar quarter. The CEMS data and the production rates determined during the 

tests shall be reported to DEQ with the emission test data. 
[Tier II Permit No. 077-00006, 12/3/99] 

17.14 All three-hour block average SO2 emissions shall be reported in a quarterly report. The quarterly 

report shall be received by DEQ no later than 30 days after each calendar quarter. 
[Tier II Permit No. 077-00006, 12/3/99] 

17.15 All repairs or changes to the SO2 CEMS, and any calibration problems, shall be reported within seven 

days and in the quarterly report. 
[Tier II Permit No. 077-00006, 12/3/99] 

17.16 The standard operating procedures (SOPs) for the sulfuric acid plant No. 400 shall be kept on site and 

shall be made available to DEQ representatives upon request. The permittee shall operate the sulfuric 

acid plant No. 400 in accordance with the SOPs. 
[IDAPA 58.01.01.322.01, 3/19/99] 

 

 


















