
   

June 14, 2016 
 
Via Overnight FedEx 
 
Bev McKeone P. E. 
NSR Program Manager 
601 57th St. SE 
Charleston, WV  25304 
 
RE:  Axiall Corporation 

45CSR13 Minor Source Class I Administrative Update Application 
Brine H2S Removal System 

 
Dear Ms. McKeone: 
 
Enclosed are one hard copy and two electronic copies (on CD discs) of the 45CSR13 Minor Source 
Class I Administrative Update Application for a new Brine H2S Removal System at the Axiall 
Corporation Natrium Plant in New Martinsville, WV. 
 
Axiall currently is permitted to operate a gas separator and flare on the raw brine (sodium 
chloride solution) tank to flash the dissolved hydrogen sulfide (H2S) from the raw brine and then 
convert the H2S to sulfur dioxide in a flare. The emission unit information for the gas separator 
and flare are shown below: 
 

Emission 
Unit ID  

Emission 
Point ID  

Emission 
Unit 
Description  

Control 
Device Emission Limit 

SP007  E417  Gas Separator  FL003 Flare  11.65 lbs. SO2/hour  
 
 
The Axiall Natrium Plant is proposing to install a new process to remove the dissolved hydrogen 
sulfide gas from its raw brine stream and absorb these hydrogen sulfide vapors in caustic to 
produce a sodium hydrosulfide solution to be beneficially used in the plant.  The project would 
require installation of two packed columns; one to air strip the hydrogen sulfide from the brine 
solution (stripper) and the other to absorb the hydrogen sulfide from the vapor stream (scrubber).  
The new dual packed column scrubber would replace the gas separator and flare. 
 
The new dual packed column scrubber replacing the gas separator and flare (FL003) would: 

• Increase the removal of hydrogen sulfide from the brine  
• Produce a material valuable to the plant (sodium hydrosulfide) 
• Eliminate approximately 51 tons/year of SO2 emissions from the Natrium Plant (11.65 

lbs/hr for 8,760 hr/yr) 
• Not emit any regulated air pollutants 
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Please review the application and contact either Mr. Tom Horan, Axial Corporation at (304) 455-
2200 x3310 or Louis Militana, Ambient Air Quality Services, Inc. (484) 224-6218 x101 with any 
questions.  
 
Payment of the application fee will be made by Mr. Louis Militana of Ambient Air Quality 
Services, Inc. via credit card by calling (484) 224-06218 x101. 
 
Very truly yours, 
AAQS Inc. 
 

 
 
Louis Militana 
Partner/Principal Consultant 
 
Cc:  Tom Horan/Axiall 
 Roni Willams/Axiall  
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1. INTRODUCTION 
1.1 PROJECT OVERVIEW 
Axiall Corporation operates a chemical plant in New Martinsville, WV for the production of 
Chlorine, HCl, Cal-Hypo and Caustic.  The plant is known as the Natrium plant and holds a Title 
V Operating Permit (Permit No. R30-05100002-2013) which was issued by West Virginia 
Department of Environmental Protection (WVDEP), Division of Air Quality on April 23, 2013.  
Axiall utilizes raw brine (sodium chloride solution) obtained from solution mining rock salt at 
the Natrium facility. 
Axiall currently operates a gas separator and flare on the raw brine (sodium chloride solution) 
tank to flash the dissolved hydrogen sulfide (H2S) from the raw brine and then convert the H2S to 
sulfur dioxide in a flare.  
Axiall is planning to replace the gas separator and flare with a new brine H2S removal system 
which will consist of two stages to remove H2S from the raw brine and convert it to sodium 
hydrosulfide.  In the first stage a packed column is used to strip the H2S from the raw brine and 
in the second stage a dual packed column scrubber system is used to convert the H2S to sodium 
hydrosulfide.  The dual packed column scrubber system would increase the removal efficiency of 
H2S from the raw brine and eliminate the production of sulfur dioxide (SO2) from the flare, thus 
eliminating an air pollutant emission source from the plant. The H2S vapors would be absorbed 
in caustic to produce a sodium hydrosulfide solution to be beneficially used in the plant. 
1.2 APPLICATION SUMMARY 
The installation of the dual packed column scrubber on the raw brine tank will reduce emissions 
of a regulated pollutant (SO2) and is considered a 45CSR13 Minor Source Class I Administrative 
Update since it satisfies the following requirement of 45CSR13 4.2.a.8 
Change in a permit condition as necessary to allow changes in operating parameters, emission 
points, control equipment or any other aspect of a source which results in a decrease in the 
emission of any existing regulated air pollutant. 
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1.3 CONTENT OF APPLICATION 
This Minor Source Class I Administrative Update Application is organized in a report format and 
is comprised of the following sections and appendices: 
Section 2 – Project Description - describes the design and proposed operation of the brine H2S 
removal system 
Section 3 – Emissions Inventory - presents a summary of the estimated maximum potential 
emission rates for all regulated pollutants from the brine H2S removal system and the reduction 
in the SO2 emission due to the removal of the gas separator and flare system. 
Section 4 – Regulatory Review - provides an assessment of all state and federal applicable 
requirements; including, but not limited to, applicability of federal and state New Source Review 
(NSR) permitting requirements 
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2. PROJECT DESCRIPTION 
The Axiall Natrium Plant is proposing to install a new process to remove the dissolved hydrogen 
sulfide gas from its raw brine stream and absorb these hydrogen sulfide vapors in caustic to 
produce a sodium hydrosulfide solution to be used in the plant.  The project would require 
installation of two packed columns; one to air strip the hydrogen sulfide from the brine solution 
(stripper) and the other to absorb the hydrogen sulfide from the vapor stream (scrubber). 
2.1 CURRENT BRINE H2S REMOVAL SYSTEM 
Raw brine (sodium chloride solution) is currently produced from several underground wells at 
the Natrium Plant.  This brine has a known dissolved hydrogen sulfide content which varies 
depending on the well currently in operation and can be in the range of 100-200 ppm.  The 
hydrogen sulfide gas contained in the brine is currently flashed in a gas separator (Emission Unit 
SP007, Gas Separator) and the raw brine continues to storage or for direct feed to the process.  
Combustion of the hydrogen sulfide produces SO2 at the flare (Flare FL003), which is vented to 
atmosphere.  The gas separator flare is currently permitted to emit no more than 11.65 lb/hr of 
SO2 to the atmosphere.  Table 2-1 summarizes the emission unit, point, description, capacity, 
pollution control device and SO2 emission limit for the current and future emission sources of the 
Natrium Plant’s Brine Department in the Title V Permit. 
Depending on the well in operation and the brine flow rate, the amount of sulfur dioxide 
produced can come close to meeting the permit threshold, requiring operational adjustments and 
negatively affecting brine supply reliability to the plant.  Therefore, Axiall is proposing to install 
a dual packed column scrubber to replace the gas separator flare (FL003) which would: 

 Increase the removal of hydrogen sulfide from the brine  
 Produce a material valuable to the plant (sodium hydrosulfide) 
 Eliminate approximately 51 tons/year of SO2 emissions from the Natrium Plant (11.65 

lbs/hr for 8,760 hr/yr) 
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2.2 PROPOSED BRINE H2S REMOVAL SYSTEM 
The brine H2S removal system is a two stage system to remove H2S from the raw brine and 
convert it to sodium hydrosulfide.  In the first stage, a packed column is used to air strip the H2S 
from the raw brine and in the second stage the H2S is converted to sodium hydrosulfide.  Each of 
these stages is described in the following sections and a process flow diagram of the H2S brine 
removal system is presented in Figure 2-1.  
The current Gas Separator Flare (FL003) will be demolished after the new brine H2S removal 
system is fully commissioned and proven operational (expected to be April/ May 2017) and the 
Zero Discharge Collection Tank Flare (FL002) will remain in place and only be used during 
depressurizing of the raw brine wells. 
2.2.1 Brine H2S Removal Stripper  
In the new process, a maximum of 1,600 gpm of raw brine would be directed to a packed column 
(stripper) where atmospheric air will be used to strip the hydrogen sulfide from the brine stream 
to the vapor stream.  The brine out of this stripper would then be pumped either to storage or 
directly to the downstream process.   
2.2.2 Brine H2S Removal Scrubber 
The vapor stream out of the top of the stripper, consisting mainly of air and hydrogen sulfide, 
would then be directed to a two-staged, packed absorber (scrubber).  In the scrubber, a 
circulating solution of sodium hydroxide absorbs and reacts with hydrogen sulfide to produce 
sodium hydrosulfide solution, which is sent to one of the existing sodium hydrosulfide storage 
tanks. 
The absorbent feed to the scrubber will be a variable flow of sodium hydroxide solution, based 
on the removal of H2S and corresponding production of sodium hydrosulfide. This diluted 
sodium hydroxide is fed to the top stage of the scrubber, which acts as a polishing section for 
absorbing hydrogen sulfide in the vapor stream from bottom stage.  Liquid out of the top stage of 
the scrubber is sent to a recirculation pump, which recirculates most of the solution back to the 
top of the section, with a side stream being sent to the bottom stage of the scrubber.  The vapor 
stream out of this top stage is vented to atmosphere and contains no more than 0.31 lb/hr 
hydrogen sulfide, per Aspen simulation modeling. 
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In the bottom scrubber stage, most of the hydrogen sulfide from the vapor stream out of the 
stripper is absorbed and reacted to produce sodium hydrosulfide, and the vapor out of this stage 
is sent to the top stage.  Liquid out of the bottom stage is sent to another recirculation pump, 
which recirculates most of the solution back to the bottom stage, while pumping a side stream to 
one of several existing sodium hydrosulfide storage tanks.   
The pH of the liquid out of the bottom stage of the scrubber is measured and controlled at a 
minimum pH of 11 by manipulating the flow rate of diluted caustic to the top stage of the 
scrubber.  Control of pH of this stream ensures that sufficient sodium hydroxide is being added 
to the column to react with varying levels of hydrogen sulfide stripped from the raw brine, 
therefore limiting the amount of hydrogen sulfide vented to atmosphere from the scrubber at the 
top of the stack to a maximum of 0.31 lb/hr (25 ppmw).   
In the event that this system would be bypassed and raw brine production would still be required, 
the raw brine would bypass the scrubber system and be routed directly to the brine treatment 
process.  Caustic streams (in the forms of sodium hydroxide and sodium carbonate solutions) are 
continuously mixed with this raw brine stream before entering the brine tanks.  The caustic flows 
are adjusted to control the mixed brine stream to excess caustic.  In the scrubber bypass scenario, 
dissolved hydrogen sulfide would react with the alkalinity and dissociate to sodium sulfide due 
to the excess caustic.  In response to an increased hydrogen sulfide load, plant operators would 
increase caustic flow to maintain an excess.  Flows of ash liquor (sodium carbonate) and cell 
liquor (sodium hydroxide) are continuously monitored and recorded in the plant’s process 
control system.  Operators normally perform analyses on the mixed brine stream to verify excess 
caustic is being maintained, and make adjustments to the cell liquor feed rates as necessary to 
maintain this excess.  
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3. EMISSION INVENTORY 
Currently, emissions of SO2 to the atmosphere from the Flare (FL002) on Zero Discharge 
Collection Tank (emission unit E418) shall not exceed 4.5 lbs/hr or 766 lbs/yr and emissions of 
SO2 from the Flare (FL003) on the Gas Separator (emission unit E417) shall not exceed 11.65 
lbs/hour averaged over a three hour period. All of the SO2 emissions from the Gas Separator 
Flare (FL003) would be eliminated with the installation and operation of the new raw brine H2S 
removal system.  The SO2 emission from the Zero Discharge Collection Tank Flare (FL002) will 
remain but only during depressurizing the brine wells. 
The new scrubber system has the potential to emit, in a worst case scenario, 0.31 lb/hr, 2716 
lb/yr or 1.36 tons/yr of H2S and no SO2 emission since there is neither combustion nor oxidation 
of the H2S in the raw brine removal system.   
 



45CSR13 Minor Source  
Class I Administrative Update Application Brine H2S Removal System 

 

4-1 
 

4. REGULATORY REVIEW 
This section describes the applicable State of West Virginia and Federal requirements for the 
brine H2S removal system. 
4.1 FEDERAL APPLICABLE REQUIREMENTS 
None, there are no known federal requirements applicable to the new brine H2S removal system.  
Hydrogen sulfide, which is the only pollutant emitted to the atmosphere is neither a criteria 
pollutant nor a hazardous air pollutant (HAP) and does not have either a West Virginia or federal 
ambient air quality standard. 
4.2 STATE APPLICABLE REQUIREMENTS 
The following State of West Virginia air quality regulations currently applicable to either the 
Discharge Collection Tank or Gas Separator Flares (FL002 and FL003) were evaluated to 
determine if they were applicable to the new raw brine H2S removal system. 
4.2.1 Particulate Matter 
Emission of Visible Particulate Matter –No person shall cause, suffer, allow or permit emission of smoke into the 
atmosphere from any incinerator which is twenty (20%) percent opacity or greater. (Emission Units: FL003 – Flare 
on Gas Separator (SP007) and FL002 – Flare on Zero Discharge Collection Tank (V273)) [45CSR§6-4.3.]  
 This regulation would apply to the Discharge Collection Tank Flare (FL002) since that flare will 
remain in existence and only be used during depressurizing of the raw brine wells.  This 
regulation does not apply to the new brine H2S removal system since the system does not contain 
either an incinerator or any combustion device. 
4.2.2 Visible Emissions 
Emission of Visible Particulate Matter not apply to smoke which is less than forty (40%) percent opacity, for a 
period or periods aggregating no more than eight (8) minutes per start-up. (Emission Units: FL003 – Flare on Gas 
Separator (SP007) and FL002 – Flare on Zero Discharge Collection Tank (V273)) [45CSR§6-4.4.] 
 This regulation would apply to the Discharge Collection Tank Flare (FL002) since that flare will 
remain in existence and only be used during depressurizing of the raw brine wells.  This 
regulation does not apply to the new brine H2S removal system since the system does not contain 
either an incinerator or any combustion device. 
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4.2.3 Stack Height 
All exhaust gases from Process #017, Raw Brine Flare (FL003) on process vent E417, shall be exhausted from a 
stack having a height of forty (40) meters above grade. Any modifications to the stacks in existence on the date of 
entry (July 29, 2003) of Consent Order CO-SIP-C-2003-27 or replacement of those stacks shall comply with the 
provisions of 45CSR20 “Good Engineering Practice as Applicable to Stack Heights.” [CO-SIP-C-2003-27, IV.4.] 
 This regulation does not apply to the new brine H2S removal system since Process #017, Raw 
Brine Flare (FL003) on process vent E417 is being removed with the installation of the new 
brine H2S removal system. 
 
4.2.4 Opacity Monitoring 
For the purpose of determining compliance with the opacity limits set fort for flares FL003 and FL002, the 
permittee shall conduct opacity monitoring and recordkeeping for all emission points and equipment in service that 
are subject to the opacity limit under 45CSR6. 
This regulation would apply to the Discharge Collection Tank Flare (FL002) since that flare will 
remain in existence and only be used during depressurizing of the raw brine wells.  This 
regulation does not apply to the new brine H2S removal system since the system does not contain 
either an incinerator or any combustion device. 
4.2.5 Testing 
Tests to determine the concentration of H2S in the gas streams to the flare (FL002) on process vent E418 and the 
flow rate of those streams shall be conducted at least once per year with the concentration of H2S reported in units 
of grains per hundred standard cubic feet of gas. These tests shall be conducted for the following conditions: 
backwash only, depressurization only, and the combination of backwash and depressurization. A copy of the report 
for the tests shall be submitted to the Director of Air Quality within thirty (30) days of the end of each calendar year.  
[45CSR13, R13-1527, B.] 
This regulation would only apply when Gas Collection Tank Flare (FL002) is used during 
depressurizing of the raw brine wells.  This regulation does not apply to the new brine H2S 
removal system since the system does not contain either an incinerator or any combustion 
device. 
4.2.6 Recordkeeping 
The permittee shall maintain records of all monitoring data required by this permit, documenting the date and time 
of each visible emissions check, the emission point or equipment identification number, the name or means of 
identification of the responsible observer, the results of the check, and if necessary, all corrective actions taken. 
Should a visible emissions observation be required to be performed per the requirements specified in 40 C.F.R. 60 
Appendix A, Method 9, then data records of each observation shall be maintained per the requirements of that 



45CSR13 Minor Source  
Class I Administrative Update Application Brine H2S Removal System 

 

4-3 
 

method. For an emission unit out of service during the normal monthly evaluation, the record of observation may 
note “out of service” (OOS) or equivalent. These records shall be maintained on site for a period of five years in 
accordance with 3.4.2. and shall be made available to the Director or his authorized representative upon request. 
[45CSR§30-5.1.c] 
This regulation would only apply when Gas Collection Tank Flare (FL002) is used during 
depressurizing of the raw brine wells.  This regulation does not apply to the new brine H2S 
removal system since the system does not contain either an incinerator or any combustion 
device. 
4.2.7 Reporting  
After completing the annual tests to determine the concentration of H2S in the gas streams to the flare (FL002) on 
process vent E418, the Company shall calculate SO2 emissions assuming 100% conversion of H2S to SO2 in the flare. 
The SO2 yearly emissions (lb/yr) shall be calculated for each of the operating scenarios: backwash only, 
depressurization only, and the combination of backwash and depressurization. In addition, the maximum highest 
SO2 hourly emission rate (lb/hr) shall be reported. This data shall be included in the test report, which is submitted 
to the Director of Air Quality within thirty (30) days of the end of each calendar year.  
[45CSR§30-5.1.c.] 
This regulation would only apply when Gas Collection Tank Flare (FL002) is used during 
depressurizing of the raw brine wells.  This regulation does not apply to the new brine H2S 
removal system since the system does not contain either an incinerator or any combustion 
device.
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