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On June 16, Ben Witkopp of the Michigan Department of Environmnet, Great Lakes, and Energy -Air 
Quality Division (AQD) conducted an inspection of Midland Cogeneration Venture (MCV) located in 
Mildand Michigan. I met with Jim Lazzaro of MCV. Jim is the lead technician responsible for 
overseeing the facility's continuous emission monitoring (CEM) equipment. 

MCV operates 12 natural gas fueled combined cycle turbines, with a net facility electrical output of 
greater than 1550 megawatts (MW). The twelve gas turbines (GTs) are equipped with heat recovery 
steam generators (HRSGs) with a combined steam capacity of 1,200,000 lbs/hr. GTs 9-14 are equipped 
with duct burners (DBs) for supplemental firing each unit with a maximum heat input capacity of 249 
million British thermal units per hour (MMBtu/hr). The gas turbines are also equipped with a fogging 
system to reduce inlet air temperature during the warm weather season. The fogging system usually 
operates at temperatures above 88 degrees Fahrenheit and relative humidity above 55%. Nitrogen 
Oxide (NOx) emissions from GT 3-11, 13, 14 are controlled using steam injection. NOx emissions from 
GT 12 are controlled using a dry low NOx burner. 

The facility also operates 6 natural gas fired boilers, each with a heat capacity of 370 MMBtu/hr. The 
boilers are capable of supplying 250,000 pounds per hour (lb/hr) of steam used to generate electricity 
and for purchase by process steam customers located near the facility. Jim said at this time two of the 
six boilers are nonfunctional. MCV is planning to bring the two boilers back to operational status. 

The remaining equipment consists of a diesel generator and a cold cleaner. The diesel generator 
had been dismantled and inoperable until fairly recently. MCV had an opportunity from a potential 
buyer contingent upon the unit being operational. MCV sought and was issued air permit 128-20. The 
permit was for temporary operation of the generator and expired April 30, 2021. The generator was 
successfully operated and was crated up for delivery to the buyer. The generators final operating day 
was April 21, 2021. The cold cleaner has limited use. An outside firm provides maintenance service. 
It removes spent solvents and provides additional solvent if needed. 

Records were checked to verfiy compliance with permit limits. It should be noted the various pieces of 
equipment typically contain requirements to track fuel usage though there is no limit. The records are 
being kept and the information is used in calculating fuel based emissions e.g. pounds per MMBTU. 

TURBINE 12 

The unit is different from other turbines used by MCV in that it is equipped with dry low NOx burners. 
As such it has separate limits and conditions. It does have a fogging system, like the other tubines, to 
reduce inlet air temperatures. The fogging systems are usually used as temperatures near the 90 
degree fahrenheit mark and humidity levels above 55%. 

NOx limits cover a variety of operational stages. There is a one hour average of 98 pounds. Each 
startup is limited to 400 pounds while each shutdown is limited to 200 pounds. There is also a fuel 
based limit of 0.10 pounds per MMBTU during ozone season as well as for the calendar year. Lastly 
there is NOx limit of 429.2 tons per year based on a 12 month rolling time period. 

Typical operating conditions produced less than 10 pounds per hour NOx. The fuel based limits were 
found to have a high of 0.093 pounds per MMBTU which occurred during ozone season. The latest 12 
month value was 0.0832 pounds per MMBTU. Both of these values are below the established 
limits. The latest 12 month rolling total of NOx emissions was 304.6 tons which is less than the limit. 
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The values during startup/ shutdown were 1.01 and 81 pounds per hour respectively. Anthing over 
the one hour average limit of 98 pounds is evaluated for startup/ shutdown status. 

The unit also has a limit on CO of 26 pounds per hour. There is basically very little CO emitted from 
the unit. 

Lastly there is a restriction on MCVs system wide use of foggers. The limit is 20,400 hours on a 12 
month rolling time period. The records for 2020 indicated a total of 17,924 hours. 

TURBINE 12 (with duct burner) 

The pollutants limited are the same as those presented above. However, to account for use of the 
duct burner the limits are set higher. 

The one hour average limit rises to 122.9 pounds of NOx. The fuel based limit of 0.10 pounds per 
MMBTU during ozone season as well as for the calendar year remains the same. NOx limit per year 
based on a 12 month rolling time period increases to 538.3 tons. 

The units limit on CO increases to 60.9 pounds per hour. There is an additional limit on CO of 266.8 
tons per year based on a 12 month rolling time period. There is basically very little CO emitted from 
the unit. 

Even though the limits are increased to account of the duct burner, the emissions remain less than 
the limits for the unit running without the duct burner. The closest one was NOx rising to 93 pounds 
per hour which was still lower than the limit for running without the duct burner. CO emissions per 
year based on a 12 month rolling time period were only 5.3 tons. · 

Testing is also routinely conducted on the natural gas being burned in the unit. Total sulfur is less 
than 1.0 ppmw and less than 0.032 gr per 100 cubic feet. The limit is 0.2 gr per 100 cubic feet. 

There are also visible emissions reading limits and requirements. The limits are 10% during normal 
operation and 20% during startup, shutdown, and malfunction. Readings are to be conducted once 
every three months during normal operations. Readings for startup, shutdown, or malfunction are to 
be taken at least once per year. Readings were conducted for operation with and without duct burner 
activity. The readings were zero percent. Readings for startup, shutdown, or malfunction had yet to 
be conducted. 

SITE TURBINES 

The site has turbines 3 through 14 (excluding 12) which use steam injection for NOx control but like 
unit 12 have a fogging system in place to lower inlet air temperatures during periods of warm 
weather. 

NOx limits cover a variety of operational stages. There is a one hour average of 159 pounds. Each 
startup is limited to 1,500 pounds while each shutdown is limited to 750 pounds. There is also a fuel 
based limit of 0.149 pounds per MMBTU during ozone season as well as for the calendar year. Lastly 
there is NOx limit of 697 tons per year based on a 12 month rolling time period. 

Typical running conditions resulted in 80 to 100 pounds of NOx per hour. The fuel based limits were 
found to have a high of 0.133 pounds per MMBTU (unit 4) during ozone season. The latest 12 month 
value was 0.1093 pounds per MM BTU (unit 4). Both of these values are below the established 
limits. The highest and latest 12 month rolling total of NOx emissions was 384.7 tons (unit 4 ) which is 
less than the limit. The highest value during startup was 463 pounds per hour (unit 11 ). The highest 
value for a shut down was 384 pounds per hour (unit 10). 

The units also have a limit on CO of 26 pounds per hour. There is basically very little CO from the 
units. 

There is a restriction on use of foggers for Site Turbines (excluding unit 12). The limit is 18,700 hours 
on a 12 month rolling time period. The records for 2020 indicated a total of 17,924 hours and that is 
even with unit 12 included. 
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Testing is also routinely conducted on the natural gas being burned in the units. The sulfur content 
imlt is 0.2 gr per 100 cubic feet. Total sulfur is less than 1.0 ppmw and less than 0.032 gr per 100 cubic 
feet. 

There are also visible emissions reading limits and requirements. The limits are 10% during normal 
operation and 20% during startup, shutdown, and malfunction. Readings are to be conducted once 
every three months during normal operations. Readings for startup, shutdown, or malfunction are to 
be taken at least once per year. Readings were conducted for operation without duct burner 
activity. Readings were zero percent during such operation. Readings for startup, shutdown, or 
malfunction are performed on a scheduled basis. The highest reading was 15 percent. It occurrred 
during a shut down on unit 8. Readings were typically 5 to 10 percent on other units. Readings for 
startup, shutdown, or malfunction had yet to be conducted for units 11, 12, and 14. 

Lastly, the facility is required to track the number of startups and shutdowns on a monthly and rolling 
12 month basis. However, there is no limit on the number of startups and shutdowns. The highest 
number of startups was 166 and was for unit 9. Keep in mind for each startup there Is a 
corresponding shutdown. 

DUCTBURNERS 

The facility is required to track and record the fuel combusted each day for each ductburner. The 
information is used to calculate the capacity factor which is determined on a 12 month rolling average 
basis. The highest capacity factor was found to be eight percent and was from unit 12. The average 
for all units combined was six percent. 

SITE TURBINES (with duct burners) 

Only units 9, 10, 11, 13, and 14 are equipped with duct burners. Though unit 12 also has a duct 
burner, it has its own set of conditions as presented above. The discussion here is similar to that 
previously presented for unit 12 as the emissions situation is comparable. 

The pollutants limited are the same as those for the site trubines. To account for use of the duct 
burner the limits are higher. 

The one hour average limit rises to 183.9 pounds of NOx. The fuel based limit of 0.149 pounds per 
MMBTU during ozone season as well as for the calendar year remains the same. NOx limit per year 
based on a 12 month rolling time period increases to 806.1 tons. 

The units limit on CO Increases to 246.0 pounds per hour. The limit is for each turbine and duct burner 
set. There is an added limit on CO limit of 266.8 tons per year based on a 12 month rolling time 
period. There Is basically very little CO emitted from the turbines themselves. CO does increase when 
duct burners are being fired. 

Even though the limits are increased to account for duct burners, the emissions remain less than the 
limits for the units running without the duct burner. The closest one was NOx from unit 13 rising 
to 120 pounds per hour which was still lower than even the limit of 159 for running without the duct 
burner. CO emissions per year based on a 12 month rolling time period were up to 120.6 tons. That 
amount was from unit 11 and is less than half of the limit. The lowest amount of CO came from unit 13 
which emitted 84.4 tons per year based on a 12 month rolling time period. 

Testing is also routinely conducted on the natural gas being burned in the units. The sulfur content 
imit is 0.2 gr per 100 cubic feet. Total sulfur is less than 1.0 ppmw and less than 0.032 gr per 100 cubic 
feet. 

There are also visible emissions reading limits and requirements. The limits are 10% during normal 
operation and 20% during startup, shutdown, and malfunction. Readings are to be conducted once 
every three months during normal operations. Readings for startup, shutdown, or malfunction are to 
be taken at least once per year. 

Readings were indeed conducted for operation with duct burner activity. The readings were five 
percent percent. Bear in mind the actual requirement is to conduct the readings on each turbine 
"operating alone or in conjunction with the respective ductburner." Since the readings were already 
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taken when the trubines were operating alone (see Site Turbines above), the readings taken in 
conjunction with the ductburners were above and beyond actual requirements. Readings for startup, 
shutdown, or malfunction had yet to be conducted for units 11, 12, and 14. 

BOILERS 

The facility has six boilers. For tracking purposes boilers one through six correspond to being 
identified as 16 through 21. The boilers have limits on PM, PM10, SO2, NOx, CO, voes and visible 
emissions. Given the boilers are gas fired, the permit has a "testing may be required" provision 
for PM, PM10, and voe. The boilers have continuous emissions monitors for NOx and CO. The SO2 
limits which are met by using pipeline quality natural gas. Testing is also routinely conducted on the 
gas. Total sulfur is less than 1.0 ppmw and less than 0.032 gr per 100 cubic feet. The limit is 0.2 gr 
per 100 cubic feet. 

NOx has limits of 0.037 lbs per MMBTU and 13.7 pph both based on a 24 hour time period as 
determined at the end of each calendar day. They also have a NOx limit of 0.2 lbs per MMbtu based on 
a 30 day rolling average. 

The lbs NOx per MMBTU from the boilers typically ranged from 0.024 to 0.028. The typical pph of NOx 
was less than 4 with the highest being 5.11 from boiler 3. The highest 30 day rolling average was 0.2 
lbs per MMBTU and was from boiler 4. The values are in compliance with permit limits. 

CO has a limit of 50 ppm by volume corrected to 3% oxygen and a limit of 21.6 pph based on a 24 hour 
time period as determined at the end of each calendar day. The ppm CO had a wide range of 1.0 to 
13.8 with the highest being from boiler 3. The pph CO ranged from 0.04 to 2.20 with boiler 3 being the 
highest once again. The values are in compliance with permit limits. 

The boilers have a 10% opacity limit. A certified visible emission (VE) reading is to be conducted 
during normal peration once every three months per permit conditions. Records indicated the VEs 
were conducted and the readings were zero. 

There is an operational restriction of 370 MMBTU per hour for the boilers and records indicated it was 
not exceeded. 

CONCLUSION 

The facility is deemed to be in compliance . 
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