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MISSING OPACITY DATA FROM NO. 8 BATTERY - COB STACK PERFORMANCE GRAPH 

 

Photo 1: E-mail to Fred Post (ASI) on July 29, 2020 regarding missing data (No reply) 

 

 

Photo 2: Modified ACLC # graph with missing data (orange box) for No. 8 Battery (red line) 
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OPACITY VIOLATIONS DATA FOR COB STACKS SHOWING MONITOR OFFLINE   

 

Photo 3: Table with missing data (orange box) for No. 8 Battery with opacity violations recorded 
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Photo 4: ASI No.8 Coke Oven Battery (COB) stack  

 

 

Photo 5: ASI No.8 Coke Oven Battery (COB) stack opacity monitor (small grey boxes) 
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NO. 8 BATTERY COB EMISSIONS – OPACITY METER OFFLINE (Jul 03 -July 25) 

 

Photo 6: High opacity emissions from No.8 COB stack and BF7 casthouse emission (orange)  

 

 

Photo 7: High opacity emissions from No.8 COB stack 
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NO. 8 BATTERY COB EMISSIONS – OPACITY METER ONLINE (Jul 26 – Aug 25) 

 

Photo 8: Heavy high opacity emissions from No.8 Coke Oven Battery (COB) stack  

 

 

Photo 9: Heavy high opacity emissions from No.8 Coke Oven Battery (COB) stack 
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DISCRPENCIES WITH PUSHING DATA RECORDED AND PRESENTED 

 

Photo 10: E-mail to Fred Post (ASI) regarding the discrepancies with pushing data (No reply) 
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REPORTING ACCURACY (DISCREPENCIES) to ACLC OF THE NUMBER OF PUSHING VIOLATIONS  

 

Photo 11: Table with missing data (orange box) for No. 8 Battery with opacity violations recorded 

Note: Data compared for the period where both the ACLC and Process Upset Table data were available 
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NO. 7 BATTERY FAILED PUSHES OBSERVED– JULY (NOT REPORTED)  

 

Note: The pushing limit in 2019 was 40%.  Pushing emissions were not reported on ASI Process Upset 

Table as required by Condition 11 of Environmental Compliance Approval 3614-82DLFY 
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SECOND FAILED PUSH ON 7 BATTTERY - JULY 17, 2019 @ 3:01 pm (>60%) – NOT REPORTED 

 

 

 

Note: A COB oven that receives an overall pass (< 40%) would not have emissions seen in these photos by an 

observer over 1 km away by the time the coke transfer car (locomotive car) reaches the quenching tower.  The 

visual observations on-site would be made lower down where the overall opacity would be higher. 
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NO. 7 BATTERY FAILED PUSHES OBSERVED- AUGUST (NOT REPORTED)   

 

Note: The pushing limit in 2019 was 40%.  Pushing emissions were not reported on ASI Process Upset 

Table as required by Condition 11 of Environmental Compliance Approval 3614-82DLFY 
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NO.7 BATTERY FAILED PUSH AUGUST 12, 2019 @ 11:20 am (>40%) -NOT REPORTED 

 

Note: A COB oven that receives an overall pass (< 40%) would not have emissions seen in these photos by an 

observer over 1 km away by the time the coke transfer car (locomotive car) reaches the quenching tower.  The 

visual observations on-site would be made lower down where the opacity would be higher. 
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PUSHING DATA NO LONGER NOTED ON ACLC METTING PRESENTATIONS 

 

Photo 12: E-mail to Fred Post regarding no data at ACLC meetings for pushing performance (violations). 

 

 

Photo 13: Last ACLC meeting slide noting pushing performance (September 10, 2019 meeting 30, slide 6) 



P a g e  | 13 

 

 

ASI COKE OVEN BATTERY PUSHING EMISSIONS 

 

Photo 14: Heavy emissions from pushing operations on No. 8 battery 

 

 

Photo 15: Emissions from soaking and the start of a push (removal of coke) on 9 battery  
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REQUESTS FOR ACLC CONTACT INFORMATION 

 

Photo 16: E-mail from Catherine Taddo referring me to Fred Post for ACLC contact information. 

 

 

Photo 17: E-mail to Fred Post requesting ACLC contact information (No reply)  
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ACKNOWLEDGEMENTS FROM ACLC PUBLIC MEMEBERS 

 

 

Photo 18: Acknowledgement e-mail from ACLC Public Member, David Trowbridge  

 

 

Photo 19: Acknowledgement e-mail from ACLC Public Member, Peter McLarty 
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PAST AND CURRENT ALGOMA COMMUNITY LIAISON COMMITTEE (ACLC) MEMBERSHIP 

 

Photo 20: ACLC Meeting #6 Meeting Minutes listing members as Essar Steel Algoma Inc. (ESAI) 2011 

 

Photo 21: ACLC Meeting #34 Meeting Minutes listing members as Algoma Steel Inc. (ASI) 2021 
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E-MAIL TO MECP RON DORSCHT REGARDING ACLC TERM AND CONDITIONS (AUGUST 05, 2020) 

 

Note: MECP Dorscht has not replied to this e-mail. 
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CURRENT ACLC TERMS AND CONDITIONS – SIGNATORIES 
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E-MAIL FROM FRED POST (ASI) TO ACLC DISCUSSING UPDATING ACLC TERMS AND CONDITIONS 

 

Note: E-mail was acquired through SSM FOI 2020-58 
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FINAL DECISION ERO 019-2526 REGARDING EXTENDING SITE-SPECIFIC STANDARDS (SSS)  

 

 

Source: https://ero.ontario.ca/index.php/notice/019-2526    (2 comments) 

Also see: ERO 019-2301 (27 Public comments): https://ero.ontario.ca/notice/019-2301/comments 

 

https://ero.ontario.ca/index.php/notice/019-2526%20%20%20%20(2


P a g e  | 21 

 

 

BATCHEWANA FIRST NATION RESPONSE TO ERO 019-2526 

 

Source: https://ero.ontario.ca/index.php/notice/019-2526 

 

 

https://ero.ontario.ca/index.php/notice/019-2526
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OCTOBER 18, 2019 EMISSIONS EVENT (PIPE BURST-FLARING) 

Why is Algoma Steel lighting the west end with flared coke oven gas? 
The problem should be fixed by early next week, the company says 

about 14 hours ago By: David Helwig 

 
SooToday reader Janice Anderson snapped this photo of huge flames over Algoma Steel early in the morning 
of Friday, Oct. 18, 2019. Photo used by permission. 

A tiny, ruptured steam line at Algoma Steel is responsible for the spectacular gas flares that have 
perioidically lit up the Sault's west end over the past week. 

Brenda Stenta, the steelmaker's manager of communications and branding, says the flaring should stop 
early next week. 

"On Friday, Oct. 18, 2019, we had a one-inch steam line rupture in the by-products plant which resulted 
in a loss of power to some related processes," Stenta tells SooToday. 

"As per protocol, the cokemaking battery flares were lit – two per battery." 

"We have three batteries. The flares are a necessary safety mechanism for the safe combustion of 
surplus fuel when the process is unable to recycle the fuel in normal course through the boilers and the 
cogeneration plant. Once power was restored the battery flares were extinguished," she said. 

"The coke oven gas stack is flared periodically when coke oven gas exceeds operating demand as is the 
case currently while the booster that distributes coke oven gas to the boilers gets repaired." 

Stenta added: "When the booster comes back online early next week, the flare will not be required." 

 

https://www.sootoday.com/writers/helwig
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The Ontario government's hourly air quality measurements for Sault Ste. Marie show spikes in fine 
particulate matter (PM2.5) corresponding to major flares reported by our readers on Friday, Oct. 18 and 
Sunday, Oct. 20, but Stenta insists particulate levels aren't related to the coke oven flares.  

"While particulate matter emissions were somewhat elevated on Friday during the outage (particulate 
matter - PM10 24-hour rate at our Wallace Terrace air monitoring station measured 12 micrograms per 
cubic metre that day, and peaked at 44), they have since returned to normal levels." 

"Today the total PM10 24 hour rate is measuring at 0 micrograms per cubic metre. The Ministry of 
Environment, Conservation, and Parks ambient air quality criterion for PM10 is 50 micrograms per cubic 
metre for a 24-hour period, which is based on a Canada-wide standard," Stenta said.  

Source: https://www.sootoday.com/local-news/why-is-algoma-steel-lighting-the-west-end-with-flared-coke-oven-
gas1763598#:~:text=A%20tiny%2C%20ruptured%20steam%20line,end%20over%20the%20past%20week.&text=%
22As%20per%20protocol%2C%20the%20cokemaking,lit%20%E2%80%93%20two%20per%20battery.%22 

 

Photo 22: A portion of ASI Process Upset Table highlighting the event on October 18, 2019. 

Note: There was no acknowledgement of the event in the following ACLC #30 meeting minutes on September 08, 
2019 despite a steam line rupturing which caused a power loss in the BP (By-products Plant) resulting in the south 
raw liquor tank and decanters to overflow and enter the storm sewers. There was no acknowledgement of public 
complaints or discussions despite media coverage on the event.  The MECP is still investigating the incident 
(Abatement Incident Report: IR # 4453-BH3QNU).                                                                                    

 

http://www.airqualityontario.com/history/pollutant.php?stationid=71078&pol_code=124&start_day=19&start_month=10&start_year=2019&chart=1&station_id=71078&submitter=Update&utm_source=sootoday.com&utm_campaign=sootoday.com&utm_medium=referral
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PORTION OF AN E-MAIL FROM MECP RON DORSCHT ON DECEMBER 15, 2020 
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RECENT EMISSIONS EVENT IN 2020 
 

Thick smoke seen over Algoma Steel (video, 4 photos) 
We'll post additional information as it becomes available 

Feb 27, 2020 1:08 PM By: SooToday Staff

 

SooToday has received a number of reports of thick, dark smoke coming from the area of Algoma Steel. 

The accompanying reader submitted photos and vdeo were taken shortly after 11 a.m. today. 

SooToday has reached out to Algoma Steel for comment and will post additional information as it 
becomes available. 

https://www.sootoday.com/local-news/thick-smoke-seen-over-algoma-steel-video-4-photos-
2123668 

 

 

*Note: This event was caused by the dumping of excess iron onto wet ground.  There was no discussion 
or acknowledgement of the emissions or public complaints about this event in the Algoma Community 
Liaison Committee (ACLC) meeting #32 on March 10, 2020 following the event despite media coverage 
and acknowledgement by ASI on their Process Upset Table. 

https://www.sootoday.com/local-news/thick-smoke-seen-over-algoma-steel-video-4-photos-2123668
https://www.sootoday.com/local-news/thick-smoke-seen-over-algoma-steel-video-4-photos-2123668
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E-MAILS REQUESTING INFORMATION FOR IRON EMISSION ON FEBRUARY 27, 2020 

 

Photo 23:  E-mail to MECP Lori Greco requesting more information. 

 

 

Photo 24: E-mail from MECP Lori Greco stating there were two incidences that should be noted. 

 

 



P a g e  | 27 

 

 

 

Photo 25: ASI Process Upset Table showing only one incident from February 27, 2020 

 

 

Photo 26: ACLC #32 minutes not discussing the event despite media coverage and reported by ASI 

 

 



P a g e  | 28 

 

 

CTV News Northern Ontario – March 09, 2019 

 

 

Source: https://northernontario.ctvnews.ca/video?clipId=1632086 

https://northernontario.ctvnews.ca/video?clipId=1632086
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PORTION OF MECP INCIDENT REPORT (1433-BA4LCB) FOR MARCH 09, 2019 EVENT 
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PORTION OF A LETTER FROM CHRIS GALIZIA (ASI) TO MECP LORI GRECO FOR MARCH 09/19 EVENT 
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PORTION OF MECP CERTIFICATE OF ANAYLSIS – PARTICULATE SAMPLE FOR MARCH 09/19 EVENT 
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Photo 27: Heavy emissions on March 09 @ 10:00 am from Cathcart St. near Marconi Hall 

MECP PARTICULATE SAMPLE RELATIVE TO HISTORICAL DEPOSITION 

 

Photo 28: Modified google map showing monitoring devices relative to sources of contaminants. 
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Photo 29: Portion of ASI Process Upset Table in August 2019 not showing March 09 emissions event. 

 

 

Photo 30: ASI Process Upset Table showing discharges of coking gas to the atmosphere post March 09 
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E-MAIL TO MECP RON DORSCHT REGARDING PUBLIC COMPLAINTS (DECEMBER 23, 2020) 

 

Note: There has been no response to this e-mail by MECP Dorscht. 
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DIFFRENCES IN WIND SPEED AND DIRECTION BASED ON LOCATION 

 

Photo 31: Wind roses diagrams generated from 15 min Aerocet data (page 6, figure 6) 

 

Photo 32: Overlay of four wind rose patterns from MOE Report, Sault Ste. Marie Particulate Monitoring Special 

Study (2007).  Note the significant difference in the east side (Cathcart St.) and west side (Bonney St). 
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TORONTO STAR (THE STAR) – DIRTY DOLLARS ARTICLE (NOVEMBER 30, 2017) 
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Toronto Star. “Dirty Dollars”, November 30, 2017 

 

 

 

 

Full Story: https://projects.thestar.com/dirty-dollars-pollution/ 
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SOO TODAY ARTICLE – MILLION DOLLAR LOANS FOR ASI UPGRADES (JANUARY 10, 2019) 

$150 million in loans to help Algoma Steel Inc. restructure, 
modernize operations (3 photos) 
Funding a step towards steelmaker's eight year, $600 million plan to modernize and expand in wake 

of U.S. imposed steel tariffs 

Jan 10, 2019 7:35 PM By: James Hopkin 

 

 

 

The federal government is providing Algoma Steel Inc. $90 million in ‘repayable contributions’ to help 
the Sault Ste. Marie steelmaker deal with U.S. tariffs on steel and aluminum. 

Ontario has also loaned $60 million to the steelmaking operation to support its restructuring process.   

Economic Development Minister Navdeep Bains and Ontario Northern Development Minister Greg 
Rickford were joined by Sault Ste. Marie MP Terry Sheehan and Sault Ste. Marie MPP Ross Romano at 
the steel plant Thursday afternoon to make the announcement. 

“That $90 million investment from the federal government really reflects the fact that we’re standing 
shoulder to shoulder with the steelworkers and the steel industry, and that investment is to modernize 
the plant, to make it more competitive,” Bains told reporters following the announcement. “It’s really 
about a long term investment to make sure that we secure and maintain over 3,000 jobs in Sault Ste. 
Marie.” 

The support comes at a time where steel and aluminum producers are facing tariffs imposed by U.S. 
President Donald Trump last June. 

Ottawa has been fighting for removal of those tariffs - even imposing tariffs of its own on a number of 
imported U.S. goods - but the levies against Canada are still in place. 

https://www.sootoday.com/writers/james%20hopkin
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Last summer Ottawa announced a tariff relief package that included up to $2 billion for steel, aluminum 
and manufacturing sectors, with an additional $1.7 billion worth of financing and services earmarked for 
steel and aluminum industries through the Business Development Bank of Canada and Export 
Development Canada. 

“We’ll continue to engage the U.S. administration,” said Bains. “Prime Minister Trudeau did speak with 
President Trump about this issue.” 

My colleagues Chrystia Freeland, Bill Morneau and myself have been working with our counterparts,” he 
continued. “This is a priority for our government - we want to see these unjust and unfair tariffs 
removed.”    

Bains says the investment in Algoma Steel Inc. - which is part of the steelmaker’s eight year, $600 million 
commitment to modernize its operations while expanding capacity and enhancing capabilities for 
advanced grades of steel - will help the company remain competitive down the road. 

“This is about being more competitive,” Bains said. “This is about investing modernization of the plant, 
which will enable [Algoma Steel Inc.] to succeed in the long run.” 

Meanwhile, the provincial government says the $60 million loan to Algoma Steel Inc. will provide 
pension regulatory relief and eligibility for Pension Benefits Guarantee Fund coverage. 

Rickford told reporters that the loan will ensure pensioners access to a safe, reliable pension moving 
forward. 

“We’re creating an opportunity, and a responsible use of taxpayers dollars,” Rickford said. “I think the 
more important narrative here is the three steps that have essentially facilitated restructuring and put 
Algoma on a solid fitting.” 

The province has also negotiated an agreement that requires Algoma Steel Inc. to kick in $3.8 million per 
year over the next 21 years in order to identify and remediate past environmental contamination. 

“To facilitate restructuring, we walk lock step with Algoma Steel through a process that we think is fair, 
reasonable and responsible in terms of protecting the environment and a plan for remediation of old 
sites,” Rickford said.    

Algoma Steel Inc. CEO Kalyan Ghosh told reporters that the modernization and expansion program will 
enable the steel plant to produce new grades of steel for the automobile industry and enhance the 
capacity and the capabilities of the steel facility’s plate and strip mill. 

- with files from The Canadian Press 

Source: https://www.sootoday.com/local-news/150-million-in-loans-to-help-algoma-steel-inc-
restructure-modernize-operations-3-photos-1191488 

https://www.sootoday.com/local-news/150-million-in-loans-to-help-algoma-steel-inc-restructure-modernize-operations-3-photos-1191488
https://www.sootoday.com/local-news/150-million-in-loans-to-help-algoma-steel-inc-restructure-modernize-operations-3-photos-1191488
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COMPARISON OF ASI PUSHING VIOLATIONS TO ALLEGHENY COUNTY FINES FOR US STEEL – (CLAIRTON) 2020 

 

Photo 33: Number of pushing violations at ASI recorded on their Process Upset Table 

 

Photo 34:  Modified from: *Report by Allegheny Health Department Air Quality Program (May 28, 2020), pg.18 

*United States Steel Clairton Plant; Demand for Stipulated Penalties Under Settlement Agreement and Order #190604      

Section IX. Stipulated Penalties October 1, 2019 through March 31, 2020 (4th and 1st Quarters) 

Note: There is currently no fines issued for pushing violations at ASI.  
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NORTHERN ONTARIO BUSNIESS – ASI RECIEVES MILLIONS TO CUT GREENHOUSE GASES 

 

New Algoma Steel boss details $300M in capital improvements 
Since January 2018, the Sault steelmaker has hired 368 full-time employees 

Jun 26, 2019 12:00 PM By: David Helwig 

 
Michael McQuade, Algoma Steel's chief executive officer, spoke at the Sault Ste. Marie Chamber of 
Commerce's 130th anniversary luncheon on June 25. (David Helwig/SooToday) 

Michael McQuade, the former Stelco president appointed in March as chief executive officer of Algoma 
Steel Inc., has released new details of his company's $300 million in local capital improvments. 

"I'm pleased to announce that we are in the midst of some momentous initiatives right now," McQuade 
said during the Sault Ste. Marie Chamber of Commerce's 130th anniversary luncheon on June 25. 

McQuade said the three main projects will take two years to complete at a cost of about $300 million. 

"First off, we're building a second ladle metallurgy furnace. This is a steel-refining facility where we use 
electromagnetic stirring to refine the chemistry and heat up the steel to the optimal temperature for 
casting," he said. 

"We currently only have one ladle-met furnace and it's become a significant bottleneck in our process." 

"As we produce more advanced grades of steel, we need more advanced refining capacity and are 
unable to refine the advanced grades using our older traditional, chemical-refined facility." 

"This new facility will deliver another 100,000 tons a year and greatly improve our ability to add more 
value-added grades. The project team is in place. Construction is underway," McQuade told chamber 
members.   

https://www.northernontariobusiness.com/writers/helwig
https://www.algoma.com/?utm_source=northern%20ontario%20business&utm_campaign=northern%20ontario%20business&utm_medium=referral
https://www.algoma.com/?utm_source=northern%20ontario%20business&utm_campaign=northern%20ontario%20business&utm_medium=referral
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Algoma Steel's second cornerstone project is an upgrade to its flagship direct strip production complex 
(DSPC). 

"This is the facility where we go from liquid steel to a finished hot-roll coiled sheet in approximately 30 
minutes. This complex is the only one of its kind in Canada and reflects the state-of-the-art technology 
that's being build around the world." 

"Current capacity of this facility is about 2.1 million tons per annum and we're taking it to 2.4 million 
tons." 

New DSPC segments were commissioned the first week of June and McQuade said they're performing 
"exceptionally well." 

"We're adding more water cooling capability, more roll grinders and other upgraded elements to 
increase the volume and improve the reliability and increase our grade capability off of this mill." 

The third major capital project underway at the Sault steelmaker is a modernization of the plate mill. 

"Our plate mill is the only one in Canada, unique in that it's a combination of plate and strip complex, 
which gives us the ability to flex production between those two products, depending on customer 
demand," McQuade said. 

The three large projects and other smaller but important ones have been funded with $150 million in 
loans and grants from the federal and provincial governments. 

"Having all of these projects on the go simultaneously is more than we can handle on our own, so we 
are drawing on external expertise and resources here in Sault Ste. Marie and across the globe." 

"It's a great opportunity for our employees and an exciting time for both the company and the 
community," McQuade said. 

Since January 2018, he said the company has hired 368 full-time employees. 

"That doesn't include our summer students. On average, about 20 per cent of that group have been 
hired from outside the community." 

McQuade said his company is helping Mayor Chrisitian Provenzano and FutureSSM build the Sault's 
population to 100,000 by 2037. 

This story originally appeared on SooToday.com. 

Source: https://www.northernontariobusiness.com/regional-news/sault-ste-marie/new-algoma-steel-
boss-details-300m-in-capital-improvements-1540295 

 

https://www.northernontariobusiness.com/regional-news/sault-ste-marie/new-algoma-steel-boss-details-300m-in-capital-improvements-1540295
https://www.northernontariobusiness.com/regional-news/sault-ste-marie/new-algoma-steel-boss-details-300m-in-capital-improvements-1540295
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ARTICLE FROM NORTHERN ONTARIO BUSNIESS – ASI RECIEVES MILLIONS TO CUT GREENHOUSE GASES 

Algoma Steel out to clean the air on coke oven gas 
Sault steelmaker receives $4 million from Ottawa to reduce greenhouse gas 
emissions 

Aug 19, 2020 2:30 PM By: James Hopkin 

 
Algoma Steel (Kenneth Armstrong/SooToday) 

Algoma Steel has secured approximately $4 million from the federal government to shrink its carbon 
footprint through the modernization of its tar and light oil plant.  

The Sault Ste. Marie steelmaker anticipates that greenhouse gas emissions will be reduced by 596,000 
tonnes over the 30-year lifespan of the $16-million project, which received the federal funding through 
the Government of Canada’s Low Carbon Economy Challenge.  

Sault MP Terry Sheehan - who was joined by Algoma Steel Chief Executive Officer Mike McQuade for the 
Aug.18 virtual funding announcement - said the emission reductions expected to be made over the 
lifetime of the project is equivalent to taking 182,000 motor vehicles off the road for one year.   

“This process will not only help reduce greenhouse gas emissions, but it’s going to also help improve 
local air quality, and we know how important that is,” said Sheehan. “Algoma Steel’s always been a 
great citizen, but this is going to help them improve local air quality even more.” 

Algoma will contribute $16 million toward the project, which will see the steelmaker’s tar and light oil 
plant modernized by 2022.  

https://www.northernontariobusiness.com/writers/james%20hopkin
https://www.algoma.com/?utm_source=northern%20ontario%20business&utm_campaign=northern%20ontario%20business&utm_medium=referral
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McQuade said the project will inject $16.5 million into the region’s economy over its lifetime.  

“The funding provided through the low-carbon economy fund made it possible for Algoma Steel to 
modernize our tar and light oil plant, and shrink our carbon footprint,” said McQuade. “Through this 
project, we’ll optimize the capture and removal of tar and lead oils that are suspended within the coke 
oven gas.” 

“This in turn reduces the carbon content of the coke oven gas, making it cleaner fuel when recycled in 
other plant combustion processes. Cleaner combustion will drive an annual reduction of approximately 
21,000 tonnes of greenhouse gas emissions, amounting to a cumulative reduction of about 596,00 
tonnes over the project’s lifetime.”   

Algoma Steel has already completed two projects in 2019 - rebuilding a blast furnace stove and installing 
a boiler preheater - with approximately $90 million in federal assistance.  

McQuade said the company's investment into the three projects will ultimately result in cutting its 
greenhouse gas emissions by two per cent annually.   

“Combined these projects represent a $47-million investment, and are expected to reduce our 
greenhouse gas emissions by approximately 79,000 tonnes annually - approximately two per cent of our 
annual emissions." 

The steelmaker looks to be in line with the federal government’s pledge to achieve net zero carbon 
emissions by 2050.   

“As a member of the Canadian Steel Producers Association, we aspire to achieve net zero carbon 
emissions by 2050. It’s an ambitious but important goal - one that requires the support of governments, 
research partners, customers and our supply chain along the way,” said McQuade. “The tar and light oil 
projects bring us one step closer to that goal.” 

- SooToday 
 

Source: https://www.northernontariobusiness.com/industry-news/manufacturing/sault-steelmaker-
receives-4-million-from-ottawa-to-reduce-greenhouse-gas-emissions-2649028 

 

 

 

 

 

 



P a g e  | 45 

 

 

 

 

 

Typical or normal quench tower (quenching) emissions 


