
F Part 

Cansu 

3, 

Count on Us® 

EUDEHY: 
SVTHER X A -
SVTHERMOX B -

Consumers Energy Company 
Overisel Compressor Station 

4131 138th Avenue 
Hamilton, MI 49419 

SRN: N5792 

April 14, 2022 

Test Dates: February 15, 17, and March 1, 2022 

Test Performed by the Consumers Energy Company 
Regulatory Compliance Testing Section 

Air Emissions Testing Body 
Laboratory Services Section 

Work Order No. 6514331 
Version No.: 0 



EXECUTIVE SUMMARY ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• IV 

1.0 INTRODUCTION ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 1 

1.1 IDENTIFICATION, LOCATION, AND DATES OF TESTS ................................................................................................... 1 

1.2 PURPOSE OF TESTING ......................................................................................................................................... 1 

1.3 BRIEF DESCRIPTION OF SOURCE ........................................................................................................................... 2 

1.4 CONTACT INFORMATION ..................................................................................................................................... 2 

2.0 SUMMARY OF RESULTS•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 4 

2.1 OPERATING DATA ............................................................................................................................................. 4 

2.2 APPLICABLE PERMIT INFORMATION ....................................................................................................................... 4 

2.3 RESULTS .......................................................................................................................................................... 4 

3.0 SOURCE DESCRIPTION•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 4 

3.1 PROCESS .......................................................................................................................................................... 5 

3.2 PROCESS FLOW ................................................................................................................................................. 5 

3.3 MATERIALS PROCESSED ...................................................................................................................................... 5 

3.4 RATED CAPACITY ............................................................................................................................................... 6 

3.5 PROCESS INSTRUMENTATION ............................................................................................................................... 6 

4.0 SAMPLING AND ANALYTICAL PROCEDURES••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 6 

4.1 DESCRIPTION OF SAMPLING TRAIN AND FIELD PROCEDURES ...................................................................................... 7 

4.2 SAMPLE LOCATION AND TRAVERSE POINTS (USE PA METHOD 1) ............................................................................... 8 

4.3 STACK GAS VELOCITY AND VOLUMETRIC FLOW RATE (USEPA METHOD 2) .................................................................. 9 

4.4 MOISTURE CONTENT (USEPA METHOD 4 / APPROVED ALTERNATIVE 008) .............................................................. 10 

4.5 02, CO2 (USEPA METHOD 3A) ........................................................................................................................ 10 

4.6 BTEX (USEPA METHOD 18) ............................................................................................................................ 11 

5.0 TEST RESULTS AND DISCUSSION••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 13 

5.1 TABULATION OF RESULTS .................................................................................................................................. 13 

5.2 SIGNIFICANCE OF RESULTS ................................................................................................................................. 13 

5.3 VARIATIONS FROM SAMPLING OR OPERATING CONDITIONS ..................................................................................... 13 

5.4 PROCESS OR CONTROL EQUIPMENT UPSET CONDITIONS ......................................................................................... 14 

5.5 AIR POLLUTION CONTROL DEVICE MAINTENANCE ................................................................................................. 14 

5.6 RE-TEST DISCUSSION ....................................................................................................................................... 14 

5.7 RESULTSOFAUDITSAMPLES ............................................................................................................................. 15 

5.8 CALIBRATION SHEETS ....................................................................................................................................... 16 

5.9 SAMPLE CALCULATIONS .................................................................................................................................... 16 

5.10 FIELD DATA SHEETS ......................................................................................................................................... 16 

5.11 LABORATORY QUALITY ASSURANCE/ QUALITY CONTROL PROCEDURES ..................................................................... 16 

5.12 QA/QC BLANKS ............................................................................................................................................. 16 

Regulatory Compliance Testing Section 
Environmental & Laboratory Services Department 

Page ii of v 
QSTI: T. Schmelter 



FIGURE 4-1. EU DEHY THERMAL OXIDIZER EXHAUST STACK SAMPLING LOCATION ............................. 9 
FIGURE 4-2. METHOD 2 SAMPLE APPARATUS ......................................................................... 9 
FIGURE 4-3. ALTERNATIVE METHOD 008 MOISTURE APPARATUS ................................................ 10 
FIGURE 4-4. USE PA METHOD 3A SAMPLING SYSTEM ............................................................. 11 
FIGURE 4-5. METHOD 18 SAMPLE APPARATUS ................................................ ' ...................... 12 

TABLE 1-1 APPLICABLE EMISSION LIMITS .............................................................................. 2 
TABLE 1-2 CONTACT INFORMATION ...................................................................................... 3 
TABLE 2-1 SUMMARY OF BTEX TEST RESULTS ........................................................................ 4 
TABLE 3-1 SUMMARY OF THERMAL OXIDIZER SPECIFICATIONS ...................................................... 5 
TABLE 4-1 TEST METHODS ............................................................................................... 7 
TABLE 4-2 TEST MATRIX .................................................................................................. 7 
TABLE 5-1 QA/QC PROCEDURES ...................................................................................... 15 

Appendix Table 1 
Appendix Table 2 
Appendix A 
Appendix B 
Appendix C 
Appendix D 
Appendix E 

EUDEHY SVTHERMOX_A BTEX Emission Results 
EUDEHY SVTHERMOX_B BTEX Emission Results 
Sample Calculations 
Field Data Sheets 
Laboratory Report 
Operating Data 
Supporting Documentation 

Regulatory Compliance Testing Section 
Environmental & Laboratory Services Department 

Page iii of v 
QSTI: T. Schmelter 



Consumers Energy Regulatory Compliance Testing Section (RCTS) conducted air emissions 
testing for benzene, toluene, ethylbenzene, and xylenes (BTEX) on February 15, 17, and 
March 1, 2022 at the exhaust stacks of SVTHERMOX_A (TO Unit 1) and SVTHERMOX_B (TO 
Unit 2) thermal oxidizers controlling emissions from the small glycol dehydration system 
(EUDEHY) installed and operating at the Overisel Compressor Station in Hamilton, Michigan. 

The glycol dehydration system processes natural gas, upon withdrawal from underground 
storage reservoirs, using triethylene glycol (TEG) to remove impurities and water. The 
system consists of two identical halves, where each half has two contact towers, a flash 
tank, a surge tank, a reboiler, and a thermal oxidizer. The system is identified as EUDEHY 
and is subject to conditions of Permit to Install (PTI) 202-19 issued by the Michigan 
Department of Environment, Great Lakes, and Energy (EGLE) on June 11, 2020, which 
incorporates federal requirements in 40 CFR Part 63, Subpart HHH. 

The initial test was performed within 180 days after startup to evaluate if the thermal 
oxidizers meet the control device requirements for small glycol dehydration units 
(§63.1281(f)(1)). Specifically, the testing: 

1) Evaluated compliance of the EUDEHY system by comparing the (combined) emissions 
from each control device with the unit specific BTEX emission limit calculated using 
Equation 2 of 40 CFR Part 63, Subpart HHH, and 

2) Established the minimum combustion chamber temperature at which each thermal 
oxidizer must maintain to achieve continuous compliance with the BTEX emission 
limit. 

Triplicate 60-minute test runs were conducted without deviation from a test protocol 
approved by EGLE on February 3, 2022, following United States Environmental Protection 
Agency (USEPA) 40 CFR Part 60, Appendix A Reference Methods (RM) 1, 2, 3A, 4 (ALT-
008), and 18. SVTHERMOX_B Run 2 was voided in the field due to sampling anomalies. 
The results of SVTHERMOX_B are based on the average of Runs 1, 3, and 4. 

The results summarized in Table E-1 indicates the EUDEHY source is operating in compliance 
with the applicable emission limits, while establishing the minimum thermal oxidizer 
combustion zone temperature of 1,460°F for SVTHERMOX_A and 1,510°F for 
SVTHERMOX_B. 

Table E-1 

SVTHERMOX_A 
March 1 
SVTHERMOX_B 
Februar 15&17 

1,460 

1,510 

0.02 
0.07 0.7 

0.05 
1 BTEX sample concentrations were below the laboratory's detectable limit. For these instances, the minimum 
detection limit (MDL) of these compounds were used to calculate the average compound concentrations for this 
test event. Additional information is presented in the Laboratory Report presented in Appendix C. 
2 BTEX emission limit was calculated as required per §63.1275(b)(1)(iii), Equation 2 
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Detailed results are presented in Appendix Tables 1 and 2. Sample calculations, field data 
sheets, and laboratory data are presented in Appendices A, B, and C. System operating 
data and supporting documentation are provided in Appendices D and E. 
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This report summarizes the results of air emissions testing conducted in February and March 
2022 at the exhaust stacks of the thermal oxidizers SVTHERMOX_A and SVTHERMOX_B 
serving the small glycol dehydration unit, EUDEHY, installed and operating at the Overisel 
Compressor Station in Hamilton, Michigan. 

This document is compiled using the Michigan Department of Environment, Great Lakes and 
Energy (EGLE) reference document Format for Submittal of Source Emission Test Plans and 
Reports, dated November 2019. Reproducing portions of this document may cause 
omissions or contextual misinformation to occur. If any portion is reproduced, please 
exercise due care in this regard. 

1.1 IDENTIFICATION, LOCATION, AND DATES OF TESTS 

The small glycol dehydration unit described within Permit to Install (PTI) 202-19 dated June 
11, 2020 is identified as EUDEHY. The EUDEHY system replaced EUGLYCDEHY, which is 
referenced in the facility's renewable operating permit (ROP) MI-ROP-N5792-2018. Two 
thermal oxidizers control emissions from the EUDEHY system and exhaust through stacks 
SVTHERMOX_A and SVTHERMOX_B. The tests were performed on February 15 and 17, and 
March 1, 2022 and within 180 days of startup, which occurred on November 9, 2021. 

A test protocol submitted to EGLE on December 2, 2021 describing compliance test 
objectives and quality assurance was approved by Mr. Cody Yazzie, EGLE Environmental 
Engineer, in a letter dated February 3, 2022. This test program was performed in 
accordance with the test protocol and no deviations were encountered during the test event. 

1.2 PURPOSE OF TESTING 

The testing was performed to evaluate if the thermal oxidizers meet the control device 
requirements for small glycol dehydration units (§63.1281(f)(1)). Specifically, the testing: 

1) Evaluated compliance of the EUDEHY system by comparing the (combined) emissions 
from each control device with the unit specific BTEX emission limit calculated using 
Equation 2 of 40 CFR Part 63, Subpart HHH: 

g m3 days l Mg 
ELsrEx = 5.44x10-5 

3 x Throughput -d x CisTExPP1nV x 365 -- x -----
m - ppmv ay ' yr l x 106 grams 

Where: ELBTEX 

5.44 X 10-5 

Throughput 
C,BTEX 

= unit specific BTEX emission limit, Mg/yr 
= BTEX limit, g/m3-ppmv 
= annual average daily natural gas throughput, m 3/day 
= annual average BTEX concentration of the natural gas 

at the inlet to the glycol dehydration unit, ppmv 

Based on the average of five years of throughput and natural gas BTEX concentration 
measurements, the unit specific BTEX emission limit is: 

g m3 days l Mg 
ELBTEX = 5.44x10-5 

3 X 2,667,996-d X 13 ppmv X 365 -- X 
m - ppmv ay yr 1 x 106 grams 

Mg 
ELBTEX = 0.7 --

year 
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2) Established the minimum combustion chamber temperature at which each thermal 
oxidizer must maintain to achieve continuous compliance with the BTEX emission 
limit. 

The applicable emission limits are presented in Table 1-1. Refer to Appendix D for 2022 
laboratory analysis of the natural gas at the inlet to the glycol dehydration unit. 

EUDEHY 
SVTHERMOX_A and 
SVTHERMOX_B 

BTEX 2,667,996 

Throughput 
scm/day 

Maximum annual facility wide natural gas throughput 
Standard cubic meters per day 

13 0.7 

C1,BTEX Annual average BTEX concentration of the natural gas at the inlet to the glycol 
dehydration unit, ppmv 

ELBTEX Unit-specific BTEX emission limit 
Mg/year Megagrams per year 
1 Based on the average of five ears of natural gas through ut and BTEX concentrations 

1.3 BRIEF DESCRIPTION OF SOURCE 

The Overisel Compressor Station maintains natural gas pipeline pressure to move it in and 
out of storage reservoirs and along the pipeline system. Excess moisture in natural gas 
withdrawn from storage reservoirs is removed by flowing the gas into contact towers with 
active counter current lean triethylene glycol (TEG). The TEG absorbs the moisture, and the 
dry gas exits the top of the absorption column for routing to pipeline systems, while 
moisture rich TEG is directed to a flash vessel to remove hydrocarbon vapors and skim 
liquid hydrocarbons. The TEG is then heated in a reboiler and directed to a 
regenerator/separator column to remove excess water and restore purity. Remaining 
hydrocarbon vapors in the flash vessel or regenerator are routed to a thermal oxidizer for 
control prior to discharge to atmosphere. 

1.4 CONTACT INFORMATION 

Table 1-2 presents the names, addresses, and telephone numbers of the contacts for 
information regarding the test and the test report, and names and affiliation of personnel 
involved in conducting the testing. 
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Table 1-2 
Contact Information 

EGLE-AQD 
Technical 

Programs Unit 
Supervisor 

EGLE-AQD 
Technical 

Programs Unit 
Inspector 

EGLE-AQD 
District 

Supervisor 

EGLE-AQD 
District 

Inspector 

Responsible 
Official 

Compression 
Project Engineer 

Corporate Air 
Quality Contact 

Field 
Environmental 

Coordinator 

O&M Manager 

Field Leader 

Operations 
Leader 

Test Team 
Representative 

Ms. Karen Kajiya-Mills 
Technical Programs Unit Manager 

517-256-0880 
kajiya-millsk@michiqan.gov 

Ms. Lindsey Wells 
Environmental Quality Analyst 

517-282-2345 
wellsl8@michiqan.gov 

Mr. Rex Lane 
District Supervisor 

269-3121540 
laner@michiqan.gov 

Mr. Cody Yazzie 
Environmental Engineer 

269-567-3554 
Yazziec@michiqan.gov/air 

Mr. Avelock Robinson 
Director of Gas Compression 

Operations 
586-716-3326 

avelocl<.robinson@cmsenerqy.com 
Mr. Coleman Miller 

Senior Engineering Lead 
269.751.3031 

Frederick.miller@cmsenerqy.com 
Ms. Amy Kapuqa 

Senior Engineer II 
517-788-2201 

amy.kapuga@cmsenerqy.com 
Ms. Janet Zondlak 

Sr. Environmental Analyst Lead 
231-557-5646 

janet.zondlak@cmsenerqy.com 
Mr. Brent Keskine 

O&M Manager 
616-283-7693 

brent.keskine@cmsenerqy.com 
Mr. Dean Lampen 

Gas Field Leader II 
269-751-3042 

dean.lampen@cmsenerqy.com 
Mr. Preston Geers 

Work Week Field Leader 
269-286-3105 

preston.qeers @cmsenergy.com 
Mr. Thomas Schmelter 

Engineering Technical Analyst 
517-788-1251 
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EGLE - Air Quality Division 
Technical Programs Unit 

Constitutional Hall , 2nd Floor, South 
525 West Allegan Street 

Lansin Michi an 48933-1502 
EGLE - Air Quality Division 

Technical Programs Unit 
Constitutional Hall , 2nd Floor, South 

525 West Allegan Street 
Lansing, Michigan 48933-1502 

EGLE - Air Quality Division 
Kalamazoo / Southwest Michigan District 

7953 Adobe Road 
Kalamazoo, Michigan 49009-5026 

EGLE - Air Quality Division 
Kalamazoo/ Southwest Michigan District 

7953 Adobe Road 
Kalamazoo, Michigan 49009-5026 

Consumers Energy Company 
St. Clair Compressor Station 
10021 Marine City Highway 

Ira, Michigan 48023 

Consumers Energy Company 
Overisel Compressor Station 

4131 138th Avenue 
Hamilton MI 49419 

Consumers Energy Company 
Environmental Services Department 

1945 West Parnall Road 
Jackson, Michigan 49201 

Consumers Energy Company 
Marion Production Office 

7950 Partridge Ave. 
Marion, MI 49665 

Consumers Energy Company 
Overisel Compressor Station 

4131 138th Avenue 
Hamilton, MI 49419 

Consumers Energy Company 
Overisel Compressor Station 

4131 138th Avenue 
Hamilton, MI 49419 

Consumers Energy Company 
Overisel Compressor Station 

4131 138th Avenue 
Hamilton, MI 49419 

Consumers Energy Company 
L & D Training Center 
17010 Croswell Street 

West Olive Michi an 49460 
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2.1 OPERATING DATA 

Operating data collected during the test runs included thermal oxidizer combustion chamber 
temperature (°F), dry natural gas processing rate (MMscfd), and the glycol recirculation rate 
(gpm). Refer to Appendix D for detailed operating data. 

2.2 APPLICABLE PERMIT INFORMATION 

The Overisel Compressor Station is assigned State of Michigan Registration Number (SRN) 
N5792 and operates to comply with Renewable Operating Permit (ROP) MI-ROP-N5792-
2018 issued April 20, 2018. The ROP references EUGLYCDEHY as the emissions source 
associated with the glycol dehydration system; however, this emission unit is being replaced 
by EUDEHY, which was issued PTI 202-19 on June 11, 2020. Specifically, the PTI 
incorporates federal requirements of 40 CFR Part 63, Subpart HHH within the flexible group 
conditions for FGMACTHHHSMALL. 

2.3 RESULTS 

The results summarized in Table E-1 indicate the EUDEHY source is operating in compliance 
with the applicable emission limits and vendor guarantees while establishing a new 
minimum thermal oxidizer combustion zone temperature of 1,460°F for SVTHERMOX_A and 
1,510°F for SVTHERMOX_B. Refer to Table 2-1 for a summary of test results. 

Table 2-1 
Summar of BTEX Test Results 

SVTHERMOX_A 
March 1 
SVTHERMOX_B 
Februar 15 & 17 

1,460 

1,510 

0.02 
0.07 0.7 

0.05 
1 BTEX sample concentrations were below the laboratory's detectable limit. For these instances, the minimum 
detection limit (MDL) of these compounds were used to calculate the average compound concentrations for this 
test event. Additional information is presented in the Laboratory Report presented in Appendix C. 
2 BTEX emission limit was calculated as required per §63.1275(b)(1)(iii), Equation 2 

Detailed results are presented in Appendix Tables 1 and 2. Sample calculations, field data 
sheets, and laboratory data are presented in Appendices A, B, and C. System operating 
data and supporting documentation are provided in Appendices D and E. 

EUDEHY is the glycol dehydration system used to remove excess moisture from natural gas 
that is withdrawn from underground storage reservoirs. The dehydrators are equipped with 
thermal oxidizers used to control voes and hazardous air pollutant (HAP) emissions. 
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3.1 PROCESS 

The Overisel Compressor Station maintains the pressure of natural gas to transport the gas 
in and out of storage reservoirs and along the pipeline system. The glycol dehydration unit 
installed at the Overisel Compressor Station is used to remove moisture from the natural 
gas withdrawn from underground storage reservoirs to meet State of Michigan pipeline gas 
quality specifications. 

3.2 PROCESS FLOW 

The dehydration system process flows liquid glycol down through a section of structured 
packing within each contact tower. The withdrawn natural gas is routed up through the 
tower(s) where the glycol absorbs water and other impurities. After exiting the glycol 
contact tower(s) the natural gas is compressed and/or transported into the natural gas 
pipeline conveyance system. 

The rich, or "dirty," glycol that contains water and impurities accumulates at the bottom of 
the contact tower where it is pumped through separator and filter systems prior to entering 
the glycol regeneration systems. The regeneration systems utilize a re-boiler unit to 
evaporate water and other impurities from the rich glycol. The resulting lean, or "clean" 
glycol is recirculated into the glycol contact towers. 

The moisture removed by the EUDEHY re-boilers exits as vapor effluent. The effluent is 
directed to the thermal oxidizer(s) for emissions control. A summary of the thermal oxidizer 
control device specifications is provided in Table 3-1. 

Table 3-1 

Type Forced - Draft Forced - Draft 

Fuel Natural Gas Natural Gas 

Maximum Throughput 360 MMscfd 360 MMscfd 

Combustion Chamber 
>1 Second > 1 Second Residence Time 

Combustion Chamber 
;::o:1,400°F ;:::l,400°F Tern erature Set oint 

Destruction Efficiency ;:::98% ;:::98% 

1 Specifications are based upon vendor data and/or guarantees 

Detailed operating data recorded during testing are provided in Appendix D. 

3.3 MATERIALS PROCESSED 

The EUDEHY system processes "wet" natural gas as it is withdrawn from underground 
storage reservoirs. The finished material is "dry" natural gas that can be conveyed through 
the natural gas pipeline system. Water and impurities removed from the "wet" natural gas 
are absorbed in lean triethylene glycol. The rich glycol containing water and impurities is 
processed within the glycol regeneration system. The lean glycol is then recirculated in the 
EUDEHY system. 
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3.4 RATED CAPACITY 

The station has a maximum design throughput capacity of 450 million standard cubic feet 
per day (MMscfd). The new dehydration system consists of two identical halves (system A 
and B), each capable of processing up to 80% of the maximum design capacity, or 
approximately 360 MMscfd. The facility can operate the two systems independently or in 
combination. 

During the first to second week of the withdrawal season, approximately 350 MMscfd of 
natural gas is processed through the EUDEHY system. This occurs when field pressures are 
high and the water content of the "wet" gas from the storage fields is low. During this time 
the station may not need to dehydrate the gas to meet required pipeline specifications. 

The Gas Flow Deliverability (GFD) targets for Overisel Compressor Station typically start off 
the season at ~350 MMscfd, but, based on historical data with field inventories and system 
demands, the target gradually decreases throughout the season. For example, on January 
1st, 2022, the GFD target for Overisel was 230 MMscfd. On January 3i5t, 2022, the GFD 
target for Overisel was 190 MMscfd. 

The actual daily throughput of the station is heavily dependent on weather and overall 
statewide system conditions. Throughput rates are determined by Gas Control to meet the 
needs of the system and its customers. During testing, between 125 and 147 MMscfd of 
natural gas were processed by the EUDEHY system. Refer to Appendix D for operating data 
recorded during testing. 

3.5 PROCESS INSTRUMENTATION 

A continuous parameter monitoring system (CPMS) is installed on the glycol dehydration 
system to continuously monitor and record the thermal oxidizer combustion chamber 
temperatures. CPMS equipment is calibrated according the manufacturer recommendations. 
The following operating parameters were collected during the test event: 

• Thermal oxidizer combustion temperature (°F) 
• Glycol recirculation rate, (gpm) 
• Natural gas withdrawal/ processing rate (MMscfd) 

This data was recorded once every minute and then averaged to determine the test run 
averages. Refer to Attachment D for detailed operating data. 

Consumers Energy RCTS measured flue gas velocity and volumetric flowrate, oxygen (02), 
and carbon dioxide (CO2) concentrations, moisture, and BTEX concentrations at the 
SVTHERMOX_A and SVTHERMOX_B thermal oxidizer exhaust stacks using USEPA test 
methods presented in Table 4-1. The sampling and analytical procedures associated with 
each parameter are described in the following sections. 
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Table 4-1 
Test Methods 

Sample traverses 

Volumetric flow 

Oxygen, Carbon 
Dioxide 

Moisture content 

BTEX 

1 

2 

3A 

ALT-008 

18 

Sample and Velocity Traverses for Stationary Sources 

Determination of Stack Gas Velocity and Volumetric Flow Rate 
(Type S Pi tot Tu be) 

Determination of Oxygen and Carbon Dioxide Concentrations 
in Emissions from Stationary Sources (Instrumental Analyzer 
Procedure) 

Alternative Moisture Measurement Method Midget Impingers 

Measurement of Gaseous Organic Compound Emissions by 
Gas Chromatography 

4.1 DESCRIPTION OF SAMPLING TRAIN AND FIELD PROCEDURES 

The test matrix presented in Table 4-2 summarizes the sampling and analytical methods 
performed for the specified parameters during this test program. 

Table 4-2 
Test Matrix 

EUDEHY - SVTHERMOX_B 

1 

February 
15 

Flow 
02, CO2, 

2 Moisture 
BTEX 

February 
16 

February 3 

17 
4 

9:15 10:14 

10:45 11:44 

9:10 10:09 

10:50 11:49 

Regulatory Compliance Testing Section 
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60 

60 

60 

60 

1 
2 

3A 
ALT-008 

18 

Stratification test 
performed during Run 
1; gas stream measured 
to be unstratified. 
Gaseous samples 
collected from single 
point near the stack 
centroid. 
Moisture train contents 
pulled into unspiked 
train due to valve 
sequencing error. DGM 
volume display readings 
on unspiked train 
abnormal; water 
droplets observed 
u stream of meter. 
No testing due to high 
winds exceeding aerial 
work latform limit 
EGLE approved test 
continuance >36-hour 
period (R 336.2003) 

No comment 
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Table 4-2 
Test Matrix 

EUDEHY - SVTHERMOX_A 

1 Flow 

March 1 02, CO2, 
Moisture 
BTEX 

2 

3 

09:10 10:09 

10:35 11:34 

12:00 12:59 

Stratification test 
performed during Run 
1; gas stream measured 

60 1 to be unstratified. 

2 Gaseous samples 

3A collected from single 

ALT-008 point near the stack 

18 centroid 

60 No comment 

60 No comment 

4.2 SAMPLE LOCATION AND TRAVERSE POINTS (USEPA METHOD 1) 

The number and location of traverse points was evaluated according to the requirements in 
40 CFR Part 63, Subpart HHH, and USEPA Method 1, Sample and Velocity Traverses for 
Stationary Sources. Both SVTHERMOX_A and SVTHERMOX_B exhaust stacks have the same 
configuration. 

Two 2-inch diameter sample ports extending approximately 3-inches beyond the stack wall 
and at 90° to one another are installed on the same plane in a 24-inch diameter vertical 
exhaust duct exiting the thermal oxidizer. The port locations are located: 

• Approximately 380 inches (15.8 duct diameters) downstream from the 
horizontal to vertical exhaust stack confluence, and 

• Approximately 222 inches (9.25 duct diameters) upstream of the stack exit 

Because the duct is > 12 inches in diameter and the sampling port locations meet the two 
and half-diameter criterion of Section 11.1.1 of Method 1 of 40 CFR Part 60, Appendix A-1, 
6 traverse points per sample port located at 1.1, 3.5, 7.1, 16.9, 20.5, and 22.9 inches from 
the stack wall were used to measure flue gas velocity. During Run 1, the stacks were 
sampled at 3 traverse points located at 16.7, 50.0, and 83.3% of the measurement line ('3-
point long line') to measure 02 and CO2. A 3D layout of the EUDEHY glycol dehydration 
building, with approximate exhaust stack sampling locations, is presented as Figure 4-1. 
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Figure 4-1. EUDEHY Thermal Oxidizer Exhaust Stack Sampling Location 

4.3 STACK GAS VELOCITY AND VOLUMETRIC fl.OW RATE (USEPA METHOD 2) 

The exhaust gas velocity and temperature measurements were conducted in accordance 
with USEPA Method 2, Determination of Stack Gas Velocity and Volumetric Flow Rate (Type 
5 Pitot Tube). 

The pressure differential (l:i P) across the positive and negative openings of the Pitot tube 
inserted in the exhaust duct at each traverse point were measured using an "S Type" 
(Stauscheibe or reverse type) Pitot tube connected to an appropriately sized oil filled 
manometer, magnehelic gauge, or pressure transducer. Exhaust gas temperatures were 
measured using a chromel/alumel "Type K" or similar thermocouple and a temperature 
indicator. Refer to Figure 4-2 for the Method 2 Pitot tube, thermocouple, and inclined oil
filled manometer configuration. 

Figure 4-2. Method 2 Sample Apparatus 
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Method 1, § 11.4.2 states "if the average (null angle) is greater than 20°, the overall flow 
condition in the stack is unacceptable, and alternative methodology ... must be used." The 
average null yaw angle measured at the SVfHERMOX_A exhaust stack was 5.8° and 1.5° at 
SVfHERMOX_B, thus meeting the less than 20° requirement. 

4.4 MOISTURE CONTENT ( ETMOD 4 / .A.PPROVED ALTERNATIVE 008) 

Moisture content was determined using USEPA Broadly Applicable Approved Alternative ALT-
008, Alternative Moisture Measurement Method Midget Jmpingers. ALT-008, an alternate 
method for correcting pollutant concentration data to a dry or wet basis, was validated May 
19, 1993 by the USEPA Emission Measurement Branch. The procedure, incorporated into 
Method 6A of 40 CFR Part 60, is based on field validation tests described in An Alternative 
Method for Stack Gas Moisture Determination (Jon Stanley, Peter Westlin, 1978, USEPA 
Emissions Measurement Branch). The sample apparatus, shown in Figure 4-3, follows 
general USEPA Method 4, Determination of Moisture Content in Stack Gases§ 8.2 and ALT-
008 Figure 1 or 2 guidelines. 

Exhaust gas is withdrawn from the stack at a constant rate through a sample probe, 
umbilical, 4 midget impingers and a metering console and pump. Moisture is condensed 
from the gas stream in the impingers and determined gravimetrically. 

Figure 4-3. Alternative Method 008 Moisture Apparatus 
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The silica gel tube depicted in this figure was replaced with a midget impinger (bubbler) with a straight 
tube insert, as allowed in ALT-008, §1 

4.5 02, CO2 (USEPA METHOD 3A) 

Oxygen, carbon dioxide, nitrogen oxides, and carbon monoxide concentrations were 
measured using the following sampling and analytical procedures of USEPA Method 3A, 
Determination of Oxygen and Carbon Dioxide Concentrations in Emissions from Stationary 
Sources (Instrumental Analyzer Procedure). 

Exhaust gas was extracted from the stacks through a stainless-steel probe, heated Teflon® 
sample line, and through a gas conditioning system to remove water and dry the sample 
before entering a sample pump, flow control manifold, and gas analyzers (Figure 4-4). 
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Figure 4-4. USEPA Method 3A Sampling System 
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Prior to sampling, the analyzers were calibrated by performing a calibration error test where 
zero-, mid-, and high-level calibration gases were introduced directly to the back of the 
analyzers. The calibration error check was performed to evaluate if the analyzers response 
was within ±2.0% of the calibration gas span or high calibration gas concentration or within 
±0.5% absolute difference to be acceptable. An initial system-bias test was then performed 
where the zero- and mid- or high- calibration gases were introduced at the sample probe to 
measure the ability of the system to respond accurately to within ±5.0% of span or ±0.5% 
absolute difference. 

Upon successful completion of the calibration error and initial system bias tests, sample flow 
rate and component temperatures were verified, and the probes inserted into the stacks at 
the appropriate traverse point. After confirming the process was operating at established 
conditions, the test run was initiated. Gas concentrations were recorded at 1-minute 
intervals throughout each 60-minute test run. 

A three traverse point stratification test was performed during Run 1 in accordance with 
USEPA Method 7E, §8.1.2. The gas stream was considered unstratified and diluent 
concentrations were measured from a single point near the centroid of the stack for Runs 2 
and 3. Stratification results are summarized in Appendix E. 

At the conclusion of each test run, a post-test system bias check was performed to compare 
analyzer bias and drift relative to pre-test system bias checks, ensuring analyzer bias was 
within ±5.0% of span or ±0.5% absolute difference. The RM drift is acceptable if the zero 
and upscale values are within ±3.0% of the calibration span. The analyzer response is also 
used to correct measured gas concentrations for analyzer drift. 

4.6 BTEX (USEPA METHOD l.8) 

USEPA Method 18, Measurement of Gaseous Organic Compound Emissions by Gas 
Chromatography, was used to measure BTEX concentrations from the EUDEHY 

Regulatory Compliance Testing Section 
Environmental & Laboratory Services Department 

Page 11 of 16 
QSTI: T. Schmelter 



SVTHERMOX_A and SVTHERMOX_B thermal oxidizer stacks, employing the adsorbent tube 
procedure identified in §8.2.4. 

Prior to the test event, spiked and un-spiked adsorption tubes from the contracted 
laboratory, Enthalpy Analytical, Inc. (Enthalpy), were received in a tightly sealed cold pack 
insulated shipping container. The pre-spiked charcoal tubes were each labeled with pre
spiked concentrations of 52.7 micrograms (µg) of benzene (plus an additional 27.5 µg from 
the benzene fortification solution, 51.9 µg of toluene, 52.0 µg of ethylbenzene, and 51.6 µg 
of p-xylene, 51.8 µg of m-xylene, and 52.5 µg of o-xylene. 

For each run, two identical sample apparatus' (one spiked and one un-spiked train) were 
used. Each apparatus was configured by flowing sample gas through a midget impinger for 
water condensate collection and two pre-labeled charcoal tubes connected in series, each 
containing a primary and backup sorbent section. 

The sample flow rate for each train was controlled by low flow pumps, mass flow controllers, 
and/or dry gas meters. The difference between the spiked and un-spiked sample trains was 
the spiked apparatus was equipped with one spiked and one un-spiked tube, while the un
spiked apparatus was configured with two un-spiked tubes. 

After each run, the sorbent tube openings were capped, and the tubes were placed on ice in 
a cooler. The recovered midget impinger water catch was placed into a labeled sample 
bottle, and triplicate deionized water rinses of each impinger were performed and included 
in the same bottle. Deionized water was added to the impinger catch to ensure zero 
headspace existing within the sample bottle. Upon completion of the sampling program, the 
sorbent tubes and water catch samples were shipped with their associated chain of 
custodies to the laboratory for analysis. The BTEX sample system apparatus diagram is 
shown in Figure 4-5. 

Figure 4-5. Method 18 Sample Apparatus 
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This test was performed to evaluate compliance with 40 CFR Part 63, Subpart HHH, 
"National Emission Standards for Hazardous Air Pollutants (NESHAP) from Natural Gas 
Transmission and Storage Facilities,'1 as incorporated within PTI 202-19 for the EUDEHY 
source. 

5.1 TABULATION OF RESULTS 

The results summarized in Table E-1 indicates the EUDEHY source is operating in compliance 
with the applicable emission limits, while establishing the minimum thermal oxidizer 
combustion zone temperature of 1,460°F for SVTHERMOX_A and 1,510°F for 
SVTHERMOX_B. Appendix Tables 1 and 2 contain detailed tabulation of results, process 
operating conditions, and exhaust gas conditions. 

5. 2 SIGNIFICANCE OF RESULTS 

The results of the testing indicate compliance with the applicable emission limit and 
establish the minimum combustion chamber temperatures of the thermal oxidizers. 

5.3 VARIATIONS FROM SAMPLING OR OPERATING CONDITIONS 

No operating condition variations were observed during the test program. No sampling 
variations from the approved test protocol were enacted; however, the following 
observations were noted: 

SVTHERM0X A Blower Motor Issue 

SVTHERMOX_A experienced a blower motor issue the weekend prior to the scheduled test 
and was unavaible during the initial February 15, 2022 test program mobilization. 
Investigation of the issue identified that excess voltage to the motor caused the failure and 
replacement of the motor occurred the week of February 21, 2022. SVTHERMOX_A was 
returned to service on February 24, 2022 and was tested March 1, 2022. 

February 15, 2022 Volumetric Flow Measurement 

The Run 1 volumetric flowrate at the SVTHERMOX_B source was measured to be 2,942 
dscfm and appears high in comparison to subsequent flow measurements that ranged from 
1,570 to 1,732 dscfm. The cause of the high bias is unknown but may be attributed to a 
change in differential pressure gauge (from magnehelic to oil-filled manometer), operation 
of the thermal oxidizer in response to effluent composition (fuel, combustion air, and 
quench air volumetric flow rates), or measurement error (obstructions in Pitot tubing). 
Regardless of the cause, the Run 1 flowrate was used to calculate a BTEX mass emission 
rate of 0.10 Mg/yr or approximately 15% of the applicable emission standard of 0. 7 Mg/yr. 

February 15, 2022 DGM Console Rounding and Calculations 

An automated dry gas meter console was used for Runs 1 and 2 at the SVTHERMOX_B 
source for the BTEX dual (spiked and unspiked) sorbent trap sampling system. The system 
uses an automated data acquisition system that records numerous sample operating 
parameters such as, dry gas meter temperatures, flow rates, and sample volumes. At the 
conclusion of a test, the data is compiled to present averages and test summaries. 

These averages and test summaries are based on individual data points and do not 
correspond exactly to those calculated using run averages. For example, the Run 1 
unspiked sample train volume (corrected for the DGM scaling factor, DGM-B (L) Corr-Vol) is 
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31.435 L, which presents as 30.199 L (STD Vol_B) when corrected to standard conditions. 
When the average temperature and pressure data are used to calculate volume at standard 
conditions the result is 30.158 L. RCTS used the average data when calculating BTEX mass 
emissions. The difference in volume standardization is negligible and immaterial to the 
results. 

February 15, 2022 SVTHERMOX B Run 2 

At the start of SVTHERMOX_B Run 2, a valve sequencing error caused water from the ALT-
008 and unspiked BTEX condensate impingers to be sucked into the unspiked sorbent tube 
sampling apparatus. During this test, the digital DGM volume counter of the unspiked 
sorbent tube system was displaying erroneous data. At the time, it was believed the 
automated dual sorbent tube sampling system was accounting for the increased sample 
vacuum and adjusting the sample rate to allow the spiked and unspiked sorbent trap 
systems to collect similar sample volumes (i.e., within a tolerance of 20%). However, it 
was later discovered that water entered and destroyed the mass flow sensor causing the 
erroneous DGM display readings. 

Despite the Run 2 anomalies, the condensate and sorbent tube samples were recovered and 
submitted to the laboratory for analysis, and the data was exported from the automated 
console. Based on sampling issues observed at that time, Run 2 was voided in the field and 
a fourth run was later performed. The SVTHERMOX_B BTEX emission results are based on 
the average of Runs 1, 3, and 4. The results of Run 2 are included in Appendix F. 

February 16, 2022 Stop the Job 

Due to the equipment failure encountered during Run 2 of SVTHERMOX_B on February 15, 
testing was scheduled to continue February 16, 2022. However, based on the weather 
forecast and expected high winds and gusts, a "Stop the Job" was issued, until conditions 
would allow safe operation of the aerial lift required to access the test ports. Pursuant to 
Michigan Air Pollution Control Rule R 336.2003(2), where " ... testing must be completed 
within a 36-hour period, unless authorized by the department," Consumers Energy 
requested EGLE approve continuation of the test event until February 17, 2022. Mr. Cody 
Yazzie approved this request on February 16, 2022, and the remaining two test runs (Runs 
3 and 4) were completed on February 17, 2022. 

5.4 PROCESS OR CONTROL EQUIPMENT UPSET CONDITIONS 

No process or control equipment upset conditions were observed during this test program. 
However, a process control issue was identified upon conclusion of the performance tests 
conducted for SVTHERMOX_B on February 15th & 17th, 2022. During that test event, the 
station had lowered the set point for the combustion chamber temperature from 1500°F to 
1460°F; however, the actual combustion chamber temperature did not respond. Therefore, 
the minimum combustion chamber temperatures established are different for each thermal 
oxidizer. 

5 AIR POLLUTION CONTROL DEVICE MAINTENANCE 

other than final construction, startup, testing, and optimization, no significant maintenance 
had been performed on the glycol dehydrator system in the three months prior to this test 
program. 

5.6 RE-TEST DISCUSSION 

Pursuant to §63.1282(d)(3)(vi)(B)(2), combustion control devices that demonstrate, during 
the initial performance test, that the combustion zone temperature is an indicator of 
destruction efficiency and operate at a minimum temperature of 760 degrees C (1400 
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degrees F) are not required to conduct periodic performance tests. Based on the results of 
this test program, periodic performance tests are not required. 

7 RESULTS OF AUDIT SiAMIPlES 

USEPA Method 18 requires the successful passing of a spike recovery study for each 
compound of interest when using the adsorption tube procedure identified in § 8.2.4. Two 
sample trains are required, one sample train including a sorbent tube spiked with 40-60% of 
the mass of the expected compounds of interest. 

Sampling on the two trains is performed simultaneously and the sorbent tubes are analyzed 
using the same analytical procedures and instruments to determine the fraction of the 
recovered spike compounds (R). The average fraction of recovered compounds from three 
runs must fall within 0.70sRs1.30 to validate the sampling procedures. The field 
measurements collected from the un-spiked sorbent tubes are then corrected to the 
calculated R value. The average R values for each compound were acceptable and ranged 
from 0.820 to 1.02 for this test program. 

Audit samples for the reference methods utilized during this test program are not available 
from USEPA Stationary Source Audit Sample Program providers. The USEPA reference 
methods performed state reliable results are obtained by persons equipped with a thorough 
knowledge of the techniques associated with each method. Factors with the potential to 
cause measurement errors are minimized by implementing quality control (QC) and 
assurance (QA) programs into the applicable components of field-testing. QA/QC 
components were included in this test program. Table 5-1 summarizes the primary field 
quality assurance and quality control activities that were performed. Refer to Appendix E 
for supporting documentation. 

M1: Sampling Evaluates if the 
Location sampling location is 

suitable for sampling 

M1: Duct Verifies area of stack 
diameter/ is accurately 
dimensions measured 

M2: Pitot tube Verifies construction 
calibration and and alignment of 
standardization Pitot tube 

M3A: Calibration Ensures accurate 
gas standards calibration standards 

M3A: Calibration Evaluates analyzer 
Error operation 

Evaluates 
M3A: System analyzer/sample 
Bias and system integrity and 
Analyzer Drift accuracy over test 

duration 
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Measure distance Pre-test 
from ports to 
downstream and 
upstream flow 
disturbances 
Review as-built Pre-test 
drawings and field 
measurement 

Inspect Pitot tube, Pre-test and 
assign coefficient after each 
value field use 

Traceability 
protocol of Pre-test 
calibration ases 
Calibration gases 
introduced directly Pre-test 
into anal zers 
Calibration gas 
introduced at Pre-test and 
sample probe tip, 

Post-test 
HSL, and into 
anal zers 

;:;:2 diameters 
downstream; 
;:;:o.s diameter 
upstream. 

Field 
measurement 
agreement with 
as-built drawin s 
Method 2 
alignment and 
dimension 
re uirements 
Calibration gas 
uncertainty 
::;2.0% 

±2.0% of 
calibration span 

Bias: ±5.0% of 
calibration span 

Drift: ±3.0% of 
calibration span 
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M4 (ALT-008): 
Field balance 
calibration 

M18: Spike 
Recovery Study 

Verify moisture 
measurement 
accuracy 

Demonstrate proper 
sampling/analysis 
procedures were 
selected 

5.8 CALIBRATION SHEETS 

Use Class 6 weight 
to check balance 
accuracy 

Compare 
compound mass 
collected on 
spiked sorbent 
traps against un
spiked sorbent 
tra s 

Daily before 
use 

Once per test 
for all 
compounds 
analyzed 

The field balance 
must measure the 
weight within 
±0.5 gram of the 
certified mass 
Average of 3 runs 
spike recovery 
must be within 
70:::;R:::;130% of 
the spike mass 

Calibration sheets, including gas protocol sheets and analyzer quality control and assurance 
checks are presented in Appendix E. 

5.9 SAMPLE CALCULATIONS 

Sample calculations and formulas used to compute emissions data are presented in 
Appendix A. 

5.10 FIELD DATA SHEETS 

Field data sheets are presented in Appendix B. 

5.11 LABORATORY QUALITY ASSURANCE / QUALITY CONTROL PROCEDURES 

The method specific quality assurance and quality control procedures in each method 
employed during this test program were followed, without deviation. Refer to Appendix C 
for the laboratory data sheets. 

5.12 QA/QC BLANKS 

Other than Method 18 QA/QC and calibration gases used for zero calibrations, no other 
reagent or media blanks were used. The analysis of laboratory blanks and those submitted 
with the samples (blank sorbent tube and deionized water) did not show any of the analytes 
of interest at concentrations greater than the detection limit. 

Laboratory QA/QC data is contained in Appendix C. 
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