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Executive Summary 

RECEIVED 
APR 2 7 2015 

AIR QUALITY DIV. 

TransCanada retained Bureau Veritas North America, Inc. to evaluate the closed-vent system at 
the ANR Pipeline Company (ANR) South Chester Compressor Station in Johannesburg, 
Michigan. TransCanada stores natural gas in underground reservoirs and transports gas via 
pipelines to other companies and end-users after the gas is processed through glycol dehydration 
units. Testing was conducted on the South Chester glycol dehydration unit. The purpose of the 
testing was to: 

• Evaluate the glycol dehydration unit's closed-vent system for leaks. 

• Evaluate compliance with 40 CFR Part 63, National Emissions Standards for Hazardous Air 
Pollutants for Source Categories, Subpart HHH, "National Emissions Standards for 
Hazardous Air pollutants for Natural Gas Transmission and Storage Facilities," incorporated 
in Michigan Department of Environmental Quality (MDEQ) Renewable Operating Permit 
(ROP) MI-ROP- B7219-20 l2a. 

The glycol dehydration system is defined as an "existing small glycol dehydration unit" in 
accordance with 40 CFR 63, Subpart HHH, and subject to: 

• Leak Detection and Repair (LDAR) standards. 

The assessment was completed in accordance with United States Environmental Protection 
Agency (USEPA) Reference Method 21. The LDAR assessment was completed on February 25, 
2015. 

Detailed results of the LDAR assessment are presented in Table 3-2. Documentation of the 
LDAR assessment was recorded on LDAR Recordkeeping and Field Inspection Forms, which 
are included in Appendix B of this report. The results of the LDAR assessment are summarized 
in the following table. 
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LDAR Assessment Results 
Date Glycol Number of Number of Number of Comment 

(2015) Dehydration Components Readings Readings 
Unit Evaluated Below Leak Exceeding Leak 

Criterion Criterion 
ofSOO ppmv ofSOO ppmv 

Feb 25 South Chester 31 31 0 No leaks detected 

ppmv; part per million by volume 

Based on the results of the LDAR assessment, no volatile organic compound (VOC) readings 
were measured at a concentration exceeding the criterion of a leak (i.e., 500 part per million by 
volume [ppmv ]). 
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1.0 Introduction 

1.1 Summary of Test Program 

TransCanada retained Bureau Veritas North America, Inc. to evaluate the closed-vent system at 
the ANR Pipeline Company (ANR) South Chester Compressor Station in Johannesburg, 
Michigan. TransCanada stores natural gas in underground reservoirs and transports gas via 
pipelines to other companies and end-users after the gas is processed through glycol dehydration 
units. Testing was conducted on the South Chester glycol dehydration unit. The purpose of the 
testing was to: 

• Evaluate the glycol dehydration unit's closed-vent system for leaks. 

• Evaluate compliance with 40 CFR Part 63, National Emissions Standards for Hazardous Air 
Pollutants for Source Categories, Subpart HHH, "National Emissions Standards for 
Hazardous Air pollutants for Natural Gas Transmission and Storage Facilities," incorporated 
in Michigan Department of Environmental Quality (MDEQ) Renewable Operating Permit 
(ROP) MI-ROP- B7219-2012a. 

The glycol dehydration system is defined as an "existing small glycol dehydration unit" in 40 
CFR 63, Subpart HHH, and subject to: 

• Leak Detection and Repair (LDAR) standards. 

Leak Detection and Repair (LDAH) 

The LDAR assessment was conducted following the LDAR plan that Bureau Veritas prepared 
which outlined procedures to detect volatile organic compound (VOC) leaks fi·om equipment 
components of the closed-vent system and identifY necessary repairs as required by 40 CFR 60, 
Subpart HHH and MDEQ MI-ROP-B7219-2012a. 

When compliance with the emission standard is achieved using a control device or combination 
of control devices, the closed-vent system shall have no detectable emissions. A potential leak 
interface is evaluated to operate with no detectable organic emissions if the organic 
concentration is less than 500 parts per million by volume (ppmv). 



Bureau Veritas conducted the following LDAR activities: 

• Identified, tagged, and listed the components to be monitored and those that are difficult to 
inspect. 

• Established procedures if the leak criterion is exceeded. 

• Monitored components through initial visual inspection and LDAR monitoring following 
United States Environmental Protection Agency (USEPA) Method 21 guidelines. 

• Communicated findings to Trans Canada for leak repair (if applicable) and reporting by 
TransCanada. 

• Reported the initial inspection findings. 

Documentation of the LDAR assessment was recorded on LDAR Recordkeeping and Field 
Inspection Forms, which are included in Appendix B of this report. 

On February 25, 2015, Bureau Veritas conducted the LDAR assessment for the South Chester 
unit. The sampling conducted is summarized below in Table 1-1. 

Table 1-1 
Sources Tested, Parameters, and Test Date 

Source I Test Parameter I Test Date 

South Cheste1:CEUSCGDS006) 
Closed vent svstem comooncnts I VOC leaks I February25,2015 
VOC: volatile organrc compound 

1.2 Key Personnel 

Key personnel involved in this test program are listed in Table 1-2. Mr. Thomas Schmelter, 
Senior Project Manager with Bureau Veritas, led the testing program under the direction of Dr. 
Derek Wong, Director and Vice President with Bureau Veritas. 

Mr. JeffPunjak, Controls Specialist, Plant Reliability with TransCanada; Mr. Pedro Amieva, US 
Plant Reliability with TransCanada; Ms. Melinda Holdsworth, Environmental Air Emissions and 
GHG Advisor with TransCanada; and others coordinated with Bureau Veritas. 

Portions of the testing were witnessed by Mr. Jeremy Howe, Environmental Quality Analyst, and 
Mr. William Rogers, Environmental Quality Analyst, with MDEQ. 
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JeffPunjak 
Controls Specialist, Plant Reliability 
TransCanada 
P.O. Box 336, Forest Road 241 
Iron River, Wisconsin 54847 
Phone: 248.205.7554 
j etfrey __ _punja k@transcanada .com 

Table 1-2 
Key Personnel 

TransCanada 
Melinda Holdsworth 

RECEIVED 
APR 2 7 2015 

Environmental Air Emissions & GHG Advisor 
TransCanada 
700 Louisiana St., Suite 700 
Houston, Texas 77002-2700 
Phone: 832.320.5665 
Melinda ..... Holdsworth@TransCanada.com 

Pedro Amieva 
US Plant Reliability 
TransCanada 
717 Texas Street 
Houston, Texas 77002 
Phone: 832.320.5839 
pedro amieva(a)transcanada.com 

Michigan Department of Environmental Quality 
William Rogers Jeremy Howe 
Environmental Quality Analyst Environmental Quality Analyst 
Air Quality Division- Gaylord Field Office Air Quality Division- Cadillac District Office 
2100 West M-32 120 West Chapin Street 
Gaylord, Michigan 49735-9282 Cadillac, Michigan 49601-2158 
Telephone: 989.705.3406 Telephone: 231.876.4416 
Email: rogersw@michigan.gov Email: howej 1 @michigan.gov 

Bureau Veritas 
Derek Wong, Ph.D., P.E. Thomas Schmelter 
Director and Vice President Senior Project Manager 
Bureau Veritas North America, Inc. Bureau Vcritas North America, Inc. 
22345 Roethel Drive 22345 Roethe1 Drive 
Novi, Michigan 48375 Novi, Michigan 48375 
Tel. 248.344.2669 Tel: 248.344.3003 
Fax. 248.344.2656 Fax: 248.344.2656 
derek. won.~@}us.bureauvcritas.com thomas.schmelter@}us.bureauveritas.com 
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2.0 Source and Sampling Locations 

2.1 Process Description 

ANR, a wholly owned subsidiary ofTransCanada, operates natural gas pipeline systems that 
connect supply basins and markets throughout the Midwest and south to the Gulf of Mexico. 
ANR owns and operates several facilities in Michigan that are used in both natural gas 
transmission and storage. The location evaluated as patt of this test program is a natural gas 
transmission and compression station that operates a natural gas storage field. 

The pipeline transports natural gas to and from the storage reservoir field. Natural gas is injected 
into an underground field in spring and summer and withdrawn in fall and winter for residential 
and commercial heating purposes. During injection, natural gas flows into the reservoir until the 
field pressure approaches pipeline pressure. When the pressures near equilibrium, one or more 
engines are used to compress the natural gas into the reservoir. Compression injection usually 
continues until the field reaches its maximum rated pressure. 

During the storage period, natural gas absorbs hydrocarbons and water while in the underground 
geologic formation. Gas withdrawn from the storage field is conditioned through a glycol 
dehydration system to remove water. Dehydration is necessary in order to (I) meet contract 
sales specifications, (2) remove water vapor that may form hydrates, ice-like structures that can 
cause corrosion or plug equipment lines, and (3) to improve fuel heating values. Glycol 
dehydration is an absorption process in which a liquid glycol absorbent directly contacts the 
natural gas stream, which is circulated counter-current to the glycol flow, and absorbs water 
vapor in a contact tower or absorption column. 

At the existing small glycol dehydration unit, natural gas is pumped into a tower, where the gas 
passes over a series of glycol trays. The glycol in these trays absorbs water and hydrocarbons in 
the natural gas. The conditioned natural gas can be fed into a separator to remove liquids that 
remain before being compressed and/or transported into the pipeline for distribution. 

The rich, or "dirty," glycol that contains water and hydrocarbons accumulates in the bottom of 
the tower and is transported to a three-phase separator that separates heavy hydrocarbons from 
the glycol. The glycol is filtered before being transported into are-boiler unit. There-boiler 
evaporates water from the glycol. The resulting lean, or "clean," glycol is recirculated into the 
glycol tower. 

Water from the re-boiler is condensed and transported to condensate and brine tanks, when 
necessary. There-boiler vapors, which may contain volatile organic compounds (VOCs}-­
including HAPs such as BTEX-are directed to a condenser for control prior to exhausting to 
atmosphere. 
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Figures 2-1 and 2-2 depict the general natural gas withdrawal and small glycol dehydration unit 
processes for South Chester. 

The small glycol dehydration unit was assessed when natural gas was being processed at the 
maximum routine operating conditions. 
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Figure 2-1. General Gas Withdrawal Process Flow 
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South Chester Compressor Station 
Glycol Dehydration System Process Flow Diagram 
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Figure 2-2. South Chester Dehydration Unit Process Flow 
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2.2 LDAR Sampling Locations 

The process equipment at the South Chester location that was evaluated for LDAR included 
valves, flanges, pressure relief devices, and other connections. 

Bureau Veritas conducted the initial LDAR monitoring by inspecting closed-vent system joints, 
seams, or other connections that are permanently or semi-permanently sealed (e.g., a welded 
joint between two sections of hard piping or a bolted or gasketed ducting flange). 

The inspection consisted of a (I) visual examination and (2) no-detectable-emission evaluation. 
The visual examination evaluated defects that could result in air emissions, such as visible 
cracks, holes, gaps in piping, loose connections, or broken or missing caps or other closure 
devices. The no-detectable-emissions evaluation was performed following US EPA Method 21 
procedures discussed in Section 4.0. 

Where metal wrap pipe insulation was present around a pipe joint, seam, or other connection and 
a visual inspection could not be performed without damage, the Method 21 monitoring was 
performed at the seams in the metal pipe wrap insulation near the inaccessible joint, seam, or 
other connection. 

TransCanada identified the LDAR locations evaluated at the South Chester small glycol 
dehydration unit. The LDAR test locations are presented in Figure 2-3. 

8 



South Chester LDAR Test Points 

Figure 2-3. South Chester LDAR Sampling Locations 
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3.0 Results 

3.1 Objective 

The objective of the assessment was to evaluate the closed-vent system of the small glycol 
dehydration unit for: 

• Leaks ofVOCs. 

• Compliance with 40 CFR Part 63, National Emissions Standards for Hazardous Air 
Pollutants for Source Categories, Subpart HHH, ''National Emissions Standards for 
Hazardous Air pollutants for Natural Gas Transmission and Storage Facilities" incorporated 
in MDEQ MI-ROP- B7219-2012a. 

Table 3-1 summarizes the sampling and analytical matrix. 

Sampling Location 

South Chester 
(EUSCGDS006) 

Table 3-1 
Test Matrix 

Sampletrype Sampling 
of Pollutant Method 

VOC leaks 21 

3.2 Field Test Changes and Issues 

Analytical 
Method 

Flame ionization 
detector 

Communication between TransCanada, Bureau Veritas, and MDEQ allowed the testing to be 
completed without field test changes. 

3.3 Summary of Results 

Detailed results of the LDAR assessment are presented in Table 3-2. Documentation of the 
LDAR assessment was recorded on LDAR Recoi'dkeeping and Field Inspection Forms, which 
are included in Appendix B of this report. 
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Tag 

Table 3-2 
South Chester LDAR Results- February 25, 2015 

Descl'iption of Location Device 
Type 

Time 
Inspected 

Yellow Tag' 
VOC Leal< 

Red Tag' 
VOCLcal< 

Inspection Inspection 
Readings Readings 
(ppmv) (ppmv) 

Leal< 
Detected 

_:!?~-- _<;:Qll}l!jllgl't~Jionfr~ll'c£()1'<1ells~:to_t.'llli< _______ .lcl~i()l'.. ________ ···-· _ _ ___ !!.!JQ ____ _ _ __ 5±______ _ ____________ . ____ :t:I~---
__ :!?L _l)l!iOII~)'-~l_a(:~CQll~.f_ll~_".~-------------- _U_Jli()!l __________ . __ l!.J.:]L___ __l(i.!.l______ ____________ _]\/~--

428 . _I(:nlp_jlro_b_e.<:o!lcle!ls_a~~ta<:J<. _________ _l'j"e_fit_t~'.g__ _ ______ !Q~!_l____ _ ___ 4~_5_______ _____________ _ __ :t:l() ___ _ 
429 . _S~J1lpi£Jl()J!!'!~~~-L___ ___ __ _ _________ fip_e_fi!ti.'!g __ ··----~~12_. __ . ____ 1_10__ _______ ____ ____ __ ___ _ ___ :t:l() __ 
430 Plug port in stack Pipe fitting I 0:12 I 09 No 

ppnl\'; part per nulhon by' olume 
·:not applicable 
':Yellow T<tg refers to a component that isacecssiblc and monitored initially and annually. 
1: Red Tag refers to a component that is difilcnlt to access and is monitored initially and every 5 }•ears. 
Notes 
I. Background VOC reading,-, between 4 and 7 ppmv 
2. No detections exceeding leak criterion of 500 ppnw 
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Based on the results of the LDAR assessment, results no VOC readings were measured at a 
concentration exceeding the criterion of a leak (i.e., 500 ppmv). 
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I 
4.0 Sampling and Analytical Procedures 

4.1 Test Methods 

Bureau Veritas evaluated the closed vent system for leaks using USEPA Method 21 identified in 
§63 .1282 of Subpart HHH of 40 CFR Part 63-Test Methods, Compliance Procedures, and 
Compliance Demonstrations. Bureau Veritas conducted the testing using the method presented 
in Table 4-1. 

Location 

Parameter Closed Vent 
System 

VOC leaks • 

Table 4-1 
Sampling Method 

Reference 

Method Title 

EPA21 Determination of Volatile Organic Compound Leaks 

4.1.1 Volatile Organic Componnd Leaks (USEPA Method 21) 

USEPA Method 21, "Determination of Volatile Organic Compound Leaks" was used to evaluate 
the closed vent system for leaks. The process equipment evaluated includes valves, flanges, 
pressure relief devices, and other connections. A potential leak interface is determined to operate 
with no detectable organic emissions if the organic concentration is less than 500 ppmv. Bureau 
Veritas used a Thermo Scientific TV A 1000 pmtable FID that met the specification of Method 
21 Section 6.0 to evaluate VOC leaks from the process sources. 

Prior to testing, the analyzer was calibrated by introducing the following calibration gas 
standards alternatively in triplicate: 

• Zero gas: air containing less than l 0 ppmv VOC. 

• Calibration gas: a mixture of methane in air at a methane concentration of 493.5 parts per 
million by volume. The calibration precision criterion is -<:10% of the calibration gas value. 

During calibration, the response time of the analyzer was measured by introducing the zero gas 
and then the calibration gas. After the calibration gas was introduced, the time required to attain 
90% of the final stable reading is the response time. The response time criterion is -<:30 seconds. 

Because the small glycol dehydration unit is located within a covered structure, a background 
VOC concentration was measured. The local ambient VOC concentration was measured by 
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moving the instrument probe randomly within 3 to 6 feet from the closed vent system component 
to be monitored. 

Although published response factors for the TV A I 000 are available, the measured VOC 
concentration was not converted to an "actual" concentration because the incoming process 
stream is natural gas and the majority of the VOCs in the closed vent system are likely to be 
methane. Thus, process system leaks were measured as methane, the calibration gas. Response 
factors for the analyzer calibrated using a methane standard are not applicable. 

Inspection of the closed-vent system consisted of positioning the sampling probe at the surface of 
the component interface where a leak could occur. The probe was moved along the interface 
periphery while observing the instrument readout. If an increased concentration was observed, 
the sampling probe was slowly moved until the maximum concentration was obtained. The 
component was sampled for a minimum of twice the response time and if the maximum 
concentration, less the local ambient background VOC concentration, exceeded the leak 
definition, the data would have been recorded and reported to TransCanada for repair. No VOC 
readings were measured at a concentration exceeding the criterion of a leak. 

4.2 Sampling Identification and Custody 

Mr. Thomas Schmelter with Bureau Veritas was responsible for the handling and procurement of 
the data collected in the field. Mr. Schmelter ensured the data sheets were accounted for and 
completed. 

Recovery and analytical procedures were not applicable to the sampling method used in this test 
program. 
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5.0 QA/QC Activities 

Equipment used in this test program passed QA/QC procedmes. Refer to Appendix A for 
equipment calibrations and inspection sheets. Field data sheets are presented in Appendix B. 
Computer-generated data sheets are presented within Appendix C. 

5.1 Pretest QA/QC Activities 

Before testing, the sampling equipment was cleaned, inspected, and calibrated according to 
procedmes outlined in the applicable USEPA sampling method and USEPA's "Quality 
Assurance Handbook for Air Pollution Measurement Systems: Volume III, Stationary Source­
Specific Methods." 

5.2 QA/QC Audits 

The results of select sampling and equipment QA/QC audits and the acceptable tolerance are 
presented in the following sections. Analyzer calibration and gas certification sheets are 
presented in Appendix A. 

5.2.1 Instrument Analyzer QA/QC Audits 

The Method 21 sampling described in Section 4.1 was audited for measurement accuracy and 
data reliability. The analyzer passed the applicable calibration criteria. The following table 
summarizes gas cylinders used during this test program. Refer to Appendix A for additional 
calibration data. 

Table 5-1 
Calibration Gas Cylinder Information 

Parameter Gas Vendor 
Cylinder Serial 

Cylinder Value Expiration Date 
Number 

Total The American Gas 
hydrocarbons 

Group 
EBOOI9307 <0.1 ppm NA 

(THC) 

Methane Airgas 
CC337690 

493.5 ppm September 27, 2020 
(CH;) 
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5.3 QA/QC Checks for Data Reduction and Validation 

The field data sheets were reviewed to evaluate whether data has been recorded and inputted 
appropriately. The computer data sheets were checked against the raw field data sheets for 
accuracy during review of the draft report. 

5.4 QA/QC Problems 

Equipment audits and QA/QC procedures demonstrate sample collection accuracy for the test 
runs. 
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6.0 Limitations 

The information and opinions rendered in this report are exclusively for use by TransCanada. 
Bureau Veritas North America, Inc. will not distribute or publish this report without 
TransCanada' s consent except as required by law or comi order. The information and opinions 
are given in response to a limited assignment and should be implemented only in light of that 
assignment. Bureau Veritas North America, Inc. accepts responsibility for the competent 
performance of its duties in executing the assignment and preparing reports in accordance with 
the normal standards of the profession, but disclaims any responsibility for consequential 
damages. 

This report prepared by: 
Thomas R. Schmelter, QSTI 
Senior Project Manager 
Health, Safety, and Environmental Services 

This report reviewed'-~ £ .A.- __.A 
~D.;P.E. / 

Director and Vice President 
Health, Safety, and Environmental Services 

17 


