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Executive Summary 

Genesee Power Station Limited Partnership (Genesee Power Station) retained Bureau Veritas 
North America, Inc. to perfmm air emissions testing at the Genesee Power Station renewable 
energy power plant in Flint, Michigan. Air emissions from the boiler exhaust (Emission Unit ID: 
EU-BOILER) were tested from exhaust stack SVBOILER. Genesee Power Station provides 
electricity to the Midwest h1dependent Transmission Operator (MISO) wholesale electricity 
market for distribution to the City of Flint and sunoUllding communities. The Plll1Jose of the 
testing was to: 

• Measme hydrogen chloride (HCI), mercmy (Hg), and filterable particulate matter (PM) 
concentrations and mass emission rates. 

• Evaluate compliance with (I) Michigan Depaitment of Enviromnental Quality (MDEQ) 
Renewable Operating Pennit (ROP) MI-ROP-N3570-2012, dated August 24, 2012, and (2) 
40 CFR Pait 63, Subpait DDDDD, ''National Etnission Standards for Hazardous Air 
Pollution for Major Sources: Industrial, Commercial, and Institutional Boilers and Process 
Heaters." 

The testing followed United States Enviromnental Protection Agency (USEPA) Reference 
Methods 1, 2, 3A, 4, 5, 19, 26A, and 29. Three 120-minute test nms were completed to measure 
PM and Hg concentrations and mass emission rates, and three 60-minute test nlllS were 
completed to measure HCI concentrations and mass emission rates. 

Detailed results are presented in Tables 1 and 2 after the Tables Tab of this report. The 
following table summarizes the results of the testing conducted on May 24 and 25, 2017. 
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EU-BOILER Air Emissions Test Results 

Parameter Units Run 1 Run2 Run3 Ave1·age Permit 40 CFRPart 
Result Limit 63 Subpart 

DDDDD 
Emission 

Limits 

Filterable lb/hr 2.28 2.26 2.46 2.33 15.7 -

Particulate 
Matter(PM) lb/MMBtu 0.0043 0.0048 0.0050 0.0047 0.03 0.037 

Mercmy lb/hr 0.00019 0.00012 0.00012 0.00014 0.0047 -
(Hg) lb/MMBtu 3.6 X 10-7 2.5 X 10·7 2.4 X 10-7 2.8 X 10-7 9 X 10·6 5.7 X 10-6 

Hydrogen lb/Ju· 3.1 2.4 4.2 3.2 47.1 -

Chloride 
(HCl) lb/MMBtu 0.0063 0.0048 0.0082 0.0064 0.09 0.022 

lb/br: pound per hour 
lb!MMBtu: pound per million British thermalmlit 

The t·esults of the testing indicate compliance with the applicable EU-BOILER pennit limits 
listed in the table. 
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1.0 Introduction 

1.1 Summary of Test Program 

Genesee Power Station Limited Partnership (Genesee Power Station) retained Bmeau Veritas 
Notih America, Inc. to perfonn air emissions testing at the Genesee Power Station renewable 
energy plant in Flint, Michigan. Air emissions from the boiler exhaust (Emission Unit ID: ED­
BOILER) were tested at the exhaust stack SVBOILER. Genesee Power Station provides 
electricity to the Midwest Independent Transtuission Operator (MISO) wholesale electricity 
market for distribution to the City of Flint and smmuuding cotmuuuities. The purpose of the 
testing was to: 

• Measure hydrogen chloride (HCl), mercmy (Hg), and filterable particulate matter (PM) 
concentrations and mass emission rates. 

• Evaluate compliance with (I) Michigan Depruiment ofEnviromnental Quality (MDEQ) 
Renewable Operating Pennit (ROP) Ml-ROP-N3570-2012, dated August 24, 2012, and (2) 
40 CFR Pali 63, Subpart DDDDD, "National Emission Standards for Hazludous Air 
Pollution for Major Somces: Industrial, Commercial, and Institutional Boilers and Process 
Heaters." 

The Intent-to-Test Plan, dated Febmruy 27, 2017, was approved by MDEQ on May 10, 2017. 
Tire-derived fuel (TDF) and wood biomass were used during the testing for mercmy and 
particulate matter. Wood biomass was used during the testing for hydrogen chloride. This 
repoli smmnarizes the results of the testing pe1f01med on May 24 and 25, 2017 (see Table 1-1). 

Table 1-1 

' 
,, Source Tested Parameters and Test Dates 

Source Paramete1· Test Date 

Mercmy (Hg) May24, 2017 
ED-BOILER Exhaust Filterable particulate matter (PM) May24, 2017 

Hydrogen chloride (HCI) May25,2017 

I 



1.2 Key Personnel 

Key personnel involved in this test program are listed in Table 1-2. Mr. Kenneth A. DesJardins, 
General Manager, and Mr. Mitchell Hefuer, Enviromnental Health and Safety Technician, with 
Genesee Power Station, provided process coordination and ananged for facility operating 
parameters to be recorded. The testing was coordinated with Mr. David Patterson, 
Enviromnental Quality Analyst, and Ms. Julie Bmnner, Senior Enviromnental Engineer, with 
MDEQ. 

Table 1-2 
ey ersonne K P l 

Genesee Power Station Bureau Veritas North America, Inc. 
Kemteth A. DesJardins David Kawasaki, QSTI 
General Manager Air Quality Consultant II 
Genesee Power Station Limited Pat•tJu•t•ship Bureau Vet•itas North Amedca, Inc. 
G-5310 North Dm1 Highway 22345 Roethel Drive 
Flint, Michigan 48505 Novi, Michigan 48375 
Telephone: 8!0.785.4144 x2222 Telephone: 248.344.3081 
Facsimile: 810.785.7836 Facsimile: 248.344.2656 
ken.desjardins@cmsenergy.com dav:i&kawasak:i@us.bureauveritas.com 

Mitchell R. Hefuer 
Environmental Health and Safety Technician 
Gene~ Power Station Limitc~d Pat·tnership 
G-53 !0 N011h Dort Highway 
Flint, Michigan 48505 
Telephone: 810.785.4144 x 224 
Facsimile: 810.785.7836 
michell.hefuer@cmsenergy.com 

Michigan Department of Environmental Quality 
David Patterson Julie Brunner 
Environmental Quality Analyst Senior Environmental Engineer 
Michigan Dep!U"Iment of Ell\•imnmental Quality Michigan Department of Envh"onmenta1 Quality 
Air Quality Division-Technical Programs Unit Air Quality Division-Technical Programs Unit 
Constitution Hall Constitution Hall 
2"' Floor South Tower 2"" Floor South Tower 
525 West Allegan Street 525 West Allegan Street 
Lansing, Michigan 48909 Lansing, Michigan 48909 
Telephone: 517.284.6782 Telephone: 517.284.6789 
Facsin:llle: 517.355.3122 Facsin:llle: 517.335.3122 
pattersoud2@roichigan.gov bnmnerj 1 @michigan.gov 
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2.0 Source and Sampling Locations 

2.1 Process Description 

Genesee Power Station operates a renewable energy power plant that can produce approximately 
35 megawatts of electricity using(!) an ABB Combustion Engineering VU-40 traveling-grate­
spreader-stoker boiler rated at 523 million British thetmal tmits per hour (MMBtu/hJ:) and (2) an 
ABB single-flow condensing turbine coupled to an ABB synchronous generator unit. The power 
plant has been iu operation since 1995 and is permitted to fire wood biomass, TDF (up to 20 tons 
per day), and natuml gas for startup. 

During testing, the boiler was fired with wood biomass and TDF. Based on fuel testing, firing 
wood biomass and TDF is the worst-case fuel for mercmy emissions. Firing wood biomass is 
the wmst-case fuel for hydrogen chloride emissions. 

The wood biomass is transported to the 
Genesee Power Station via trucks and 
unloaded into the 7 -acre wood yard using 
a !tuck tipper (Figm·e 2-1 ). The wood 
biomass is stored in piles that are rotated 
using front-end loaders to prevent decay, 
achieve unifmm moisture content, and 
prevent pile fires. Once the wood has 
achieved the desired characteristics, front­
end loaders load wood into a hopper that 
conveys the wood to the boiler feeders. 

Wood is gravity-fed into the feeders and Figm·e 2-1. Wood Biomass Unloading 
intmduced into the boiler at injection 
points. As the wood and air enter the 
boiler, the wood rapidly ignites and is combusted, pmducing heat. 

The heat generated increases the temperattrre of water-filled tubes inside the boiler and produces 
steam. The steam in the tubes rises and enters a boiler steam dtum, where liquid water and vapor 
are separated. The liquid in the boiler dtum is recycled into the boiler tubes for re-heating, while 
the steam from the dtum is sent through tubes positioned in the location of the boiler with the 
highest temperatme for superheating. The high-pressure, superheated steam rotates the tmbines 
for a turbine-generator tmit to generate electricity. After propelling the turbines, the steam is 
either (1) directed into the boiler or (2) passed through a condenser to be recaptmed as liquid and 
recycled into the boiler. 

3 



The ash li-om the combustion of wood biomass falls to the bottom of the boiler onto a sloped 
grate. The sloped grate vibrates at set intetvals to migrate the ash into a water trough. A screw 
conveyer moves the ash from the water trough into a storage bin; the ash is sent to a landfill. 

The boiler combustion air (flue gas) that is used to heat the boiler tubes, the boiler dnun, and 
superheater is dueled through an economizer, which pre-heats new boiler feed water that is 
continually added to the system. The flue gas is also used to pre-heat combustion air (blown in 
with the wood biomass) prior to being dueled into a mechanical multi-clone separator and 
electrostatic precipitator (ESP). Fly ash is then disposed of to a landfill. 

The electricity production rate recorded during testing is presented in Table 2-l. 

Table 2-1 
ec ICa enera ton El tr" I G t" D urm~ Ttin es. 1~ 

Run 
Electricity Generation Fuel Usage 

(megawatt) (ton) 

Methods 5 and 29 

l 34.9 108.5 

2 35.0 108.5 

3 34.9 108.5 

Average 34.9 108.5 

Method26A 

l 34.8 56 

2 34.7 56 

3 34.7 56 

Average 34.7 56 

Genesee Power Station personnel recorded operating parameters during the emission testing. 
The recmded operating parametet·s provided to Bureau Veritas are included in Appendix F. 
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2.2 Control Equipment 

A selective non-catalytic reduction (SNCR) system is used to reduce nitrogen oxide emissions. 
The SNCR system injects a mist of blended urea and water into the upper sections of the boiler 
finuace to reduce nitrogen oxide emissions to nitrogen, carbon dioxide, and water. As the flue 
gas exits the fmuace, paliicles are captured in a series of multi-cyclones. 

Cyclones use centrifugal force to remove pa1ticles 
from the gas stream. Pmticles enter at a high 
velocity and travel along the cyclone body where 
the centrifugal force atld gravity cause the paliicles 
to travel down tapered walls and into a hopper at 
the bottom. The treated gas exits a tube at the top 
of the cyclone. Multi-cyclones m·e used in series to 
improve pmticle collection efficiency. Additional 
particulate matter removal occurs in the ESP 
(Figure 2-2). 

The ESP applies a voltage to generate an 
electrostatic charge on rows of ve11ically htmg 
collection plates, which atb:act patticulate matter in 
the flue. By using a series of plate rappers, the paliiculate matter is released from the plates and 
collected at the bottom of the ESP in a hopper. The collected fly ash is pnemnatically conveyed 
to a storage bin; the ash is sent to a landfill. After the aiJ: passes through the ESP it is dueled 
thmugh an induced draft fatl that exhaust the flue gas through a 94-inch-diatneter, 220-foot-tall 
stack. 

2.3 Operating Parameters 

Operating paratneters for the wood-waste boiler pollution control equipment are monitored by 
operators in the control room. Continuous emissions monitoring systems (CEMS) are used to 
monitor select flue gas exhaust parameters to evaluate pennit compliance. Operating parameters 
recorded by CEMS for EU-BOILER include the following: 

• Opacity(%) 

• Flowrate (kscfin = I ,OOOs of scfin) 

• Sulfin· dioxide, S02 (ppmvd) 

• Oxides ofnitmgen, NO. (ppmvd) 

• Oxygen, 02 (%, my) 

• Carbon monoxide, CO (ppmvd) 
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Process data recorded during testing are included in Appendix F. 

2.4 Materials Processed During Tests 

The facility typically processes wood biomass, but is also capable of combusting a blend of 
wood biomass and TDF. Wood biomass is mixed in the wood yard prior to being combusted in 
the boiler. Ail: emissions fi"om the fire of the wood biomass and TDF were tested during this 
study. In addition, Genesee Power Station persollllel collected samples of the fuel for analysis. 
Analytical results of the fuel analysis are included in Appendix F. 

2.5 Rated Capacity of Process 

The boiler is nominally rated at 523 MMBtu/hr and the turbine generator can produce 
approximately 35 megawatts of electricity. 

The power station has the ability to produce approximately 290,000 megawatt-hours allUually. 

2.6 Flue Gas Sampling Location 

A description of the source tested is presented in Table 2-3. 

Emission Unit ID 

EU-BOILER 

Table 2-2 
Emission Unit Identification 

Emission Unit Description 

35-MW electric generation group consists of 
the wood waste boiler, a selective non-
catalytic reduction (SNCR) system, a 
mechanical multi-clone separator (MMS), 
and an electrostatic precipitator (ESP). The 
boiler has a spreader-stoker design and is 
rated at 523 MMBtu/hr, and able to produce 
345,000 pmmds of steam per hour. 

Stack Identification 

SVBOILER 

A description of the flue gas sampling location is presented in Section 2.6.1. 
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2.6.1 ED-BOILER Exhaust 

The EU-BOILER exhaust stack is 94 inches in diameter and has fom 6.5-inch-diameter sampling 
ports. Only two potts (located 90° apart) were necessary to conduct the testing. Twelve traverse 
points for each of the two sampling potts were used to measme stack gas velocity, pollutant 
concenn·ations, and mass enrission rates. The potts are located: 

• Approximately 158 feet (20 duct diameters) from the neru·est downstream distmbance 
(exhaust to atmosphere). 

• Approximately 48 feet (6 duct diameters) fiom the nearest upsn·eam distmbance (duct 
confluence where flue gas enters exhaust stack). 

The sampling potts are accessible via a ladder and a platform on the stack. 

Figme 2-3 presents an aerial photograph of the EU-BOILER exhaust stack at the Genesee Power 
Station facility. Figure 2-4 is a photograph of the EU-BOILER exhaust sampling location. 
Figure 1 in the Appendix depicts the EU-BOILER sampling and traverse point locations. 
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Figure 2-3. Aerial Photograph of EU-BOILER Exhaust Stack 
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Figure 2-4. EU-BOILER Photograph 
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sampling location = 

20 duct diameters 
(-158 feet) 

duct upstream of 
sampling location = 

6 duct diameters 
(-48 feet) 



3.0 Summary and Discussion of Results 

3.1 Objective and Test Matrix 

The objective of the testing was to: 

• Measure HCl, Hg, and PM concentmtions and mass emission rates. 

• Evaluate compliance with (I) MDEQ ROP Ml-ROP-N3570-2012, dated August 24, 2012, 
and (2) 40 CFR Part 63, Subpart DDDDD, "National Emission Standards for Hazardous Air 
Pollution for Major Sources: Industrial, Collllllercial, and Instih1tional Boilers and Process 
Heaters." 

Table 3-1 sullllllarizes the sampling and analytical matrix. 

Table 3-1 
Test Matrix 

Sampling Test Test Start Stop Sample/ Sampling No. of Anal)1ical Method Analytical 
Location Date Run Time TimP Type of Method Test Laboratory 

(2017) Pollutant Runs and 
Dw·ation 

Methods 5 and 29 

Sample 1,2, 3A, Three Field measurement Maxxam 
I 08:35 10:40 location, 4, 5, 19, 120- Instnunent Analytics 

volumetric and29 minute paramagnetic 

May24 2 11:15 13:20 flowrate, testnms analysis; gravimetric; 
molecular cold vapor atomic 
weight, abs01ption; 

EU- 3 13:55 16:00 PM,Hg inductively coupled 

BOILER 
plasma mass 
spectromehy 

Exhaust 
Method26A 

Sample 1,2,3A, Tirree 60- Field measurement; Maxxam 
1 10:22 11:27 location, 4, 19, aud minute Instnunent Analytics 

May25 volumetric 26A test nms paramagnetic and 
2 11:50 12:55 flowrate. infrared analysis; 

molecular gravimetric; ion 

3 13:08 14:13 weight, clrromatography 
HCl 
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3.2 Field Test Changes and Issues 

Field test changes were not requil:ed to complete the emissions testing. Comm1mication between 
Genesee Power Station and Bureau Veritas allowed the testing to be performed in accordance 
with established requirements. 

3.3 Results 

The results of the testing, compared to the applicable emission limits, are SlUlllliarized in Table 
3-2. Detailed results are presented in Tables 1 and 2 after the Table Tab of this report. Sample 
calculations are presented in Appendix B. 

s ummaryo - .. Table 3-2 
fEU BOILER Ai E IDISSlOD es esu s T tR It 

Parameter Units Runl Run2 Run3 Average Permit 
Result Limit 

Filterable lb/hr 2.28 2.26 2.46 2.33 15.7 
Particulate 
Matter(PM) lb/MMBtu 0.0043 0.0048 0.0050 0.0047 0.03 

Mere my lb/hr 0.00019 0.00012 0.00012 0.00014 0.0047 

(Hg) lb/MMBtu 3.6 x w·7 2.s x w·7 2.4 X 10·7 2.8 X 10·7 9 X 10-6 

Hydrogen lb/hr 3.1 2.4 4.2 3.2 47.1 
Chloride 
(HCl) lbiMMBhl 0.0063 0.0048 0.0082 0.0064 0.09 

lblbr. potmd per hom 
lb/MMBtu: potmd per million British them1al unit 

40 CFRPart 
63 Subpart 

DDDDD 
Emission 

Limits 

-

0.037 

-
5.7 X 10-6 

-

0.022 

The results of the testing indicate compliance with the applicable EU-BOlLER permit limits 
listed in the table. 
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4.0 Sampling and Analytical Procedures 

4.1 Test Methods 

Bmeau Veritas measmed emissions in accordance with the procedmes specified in the United 
States Enviroll11lental Protection Agency (USEPA) Standards ofPetfonnance for New Stationaty 
Sources. Bureau Veritas used methods presented in Table 4-1. 

Table 4-1 
am [)I ng et 0 S li M h d s 

Source USEP A Reference 
Parameter Exhaust of Method Title 

EU-BOILER 
Sampling ports and • I 

Sample and Velocity Traverses for Stationary 

traverse points Sources 

Velocity and flowrate • 2 
Detennination of Stack Gas Velocity and 
Volumetric Flow Rate (TypeS Pitot Tube) 

Oxygen (0,), carbon Detenninatiou of Oxygen and Carbon Dioxide 
dioxide (CO,), molecular • 3A Concentrations in Emissions from Stationary 
weight Sources (Ins'h:um.ent Analyzer Procedure) 

Moistme content • 4 Determination of Moisture Content in Stack Oases 

Filterable PM • 5 Detennination of Particulate Matter Emissions 
from Stationarv Sources 

Emission rate in lbll'viMBtn Determination of Sulfur Dioxide Removal 

• 19 Efficiency, Particulate Matter. Sulfur Dioxide, and 
NitrOJten Oxide Emission Rates 

Hydrogen chloride (HCJ) Determination of Hydrogen Halide and Halogen 

• 26A Emissions from Stationacy Sources Isokinetic 
Method 

Mercury (Hg) • 29 Determination of Metals Emissions from 
Statioruny Sources 

• Denotes a test parameter to be tested 

4.1.1 Volumetric Flowrate (USEPA Methods 1 and 2) 

USEPA Method 1, "Sample and Velocity Traverses for Stationmy Somces," fi"om the Code of 
Federal Regulations, Title 40, Pati 60 ( 40 CFR 60), Appendix A, was used to evaluate the 
sampling location and the nlllllber of tJ.·averse points for the measmement of velocity profiles. 
Figure I (see Figures Tab) depicts the sampling location and tJ.·averse points. Details of the 
sampling location and number of traverse points are presented in Table 4-2. 

12 



s 
Sampling 
Location 

ED-BOILER 
Exhaust 

r L ampnn~ 

Duct 
Diameter 

oca Ion an um ero t" 
Table 4-2 
dN b fT 

Distance Distance 
from Ports from Ports 

to to 
Upstream Downstream 

Flow Flow 
Disturbance Disturbances 

_{inch) (diameter) (diameter) 

94 6 20 

raverse P"t oms 
Number Tt·averse Total 
of Ports Points Points 

used per Port 

2 12 24 

Method 2, "Detennination of Stack Gas Velocity and VolumetJ:ic Flow Rate (Type S Pitot 
Tube)," was used to measure flue gas velocity and calculate volumeii"ic flowrate. An S-type 
Pilot tube and them10couple assembly connected to an oil-filled manometer and thennometer 
was used. Because the dimensions of Bureau Veritas' Pitot tube met the requirements outlined 
in Method 2, Section 10.0, a baseline Pitot tube coefficient of0.84 (dimensionless) was assigned. 

Cyclonic Flow Check. Bureau Veritas evaluated whether cyclonic flow was present at the 
sampling location. 

Cyclonic flow is defined as a flow condition with an average null angle greater than 20°. The 
direction of flow can be detemtined by aligning the Pitot tube to obtain zero (null) velocity head 
readings-the direction would be parallel to the Pilot tube face openings or petpendicular to the 
null position. By measmmg the angle of the Pilot tube face openings in relation to the stack wall 
when a null angle is obtained, the direction of flow is measured. If the absolute average of the 
flow direction angles is greater than 20°, the flue gas flow is considered to be cyclonic at that 
sampling location and an altemative location should be used. 

The measured traverse point flue gas velocity null angle was o· at the ED-BOILER exhaust 
sampling location. The measm·ements indicate the absence of cyclonic flow at the sampling 
location. 

T11e Pitot tube inspection and calibration sheet is included in Appendix A. Field data sheets are 
included in Appendix C. Computer-generated field data sheets are included in Appendix D. 

4.1.2 Molecular Weight (USEPA Method 3A) 

DSEP A Method 3A, "Detennination of Oxygen and Carbon Dioxide Concenn·ations in 
Emissions fi·om Stationaty Som·ces (Instmment Analyzer Procedure)," was used to measm·e the 
oxygen (02) and carbon dioxide (C02) concentrations of the flue gas. These concentrations were 
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measured in order to calculate an emission rate in pounds of pollutant per million British thennal 
units (lb/MMBtu). Figure 4-1 depicts the USEPA Method 3A sampling train. 

Sampling for 0 2 and C02 consists of extracting the flue gas from the stack through: 

• A stainless-steel probe. 

• Heated Teflon® sample line to prevent condensation. 

• A chilled Teflon condenser with peristaltic pump to remove moishue fi:om the sampled gas 
stream prior to entering the analyzer. 

• A Teledyne® paramagnetic 02 and C02 gas analyzer. 

Data was recorded at !-second intervals on a computer equipped with data acquisition software. 
Recorded concentrations were reported in !-minute averages over the duration of each test nm. 

A calibration enor check was petfotmed on each analyzer by introducing zero-, mid-, and high­
level calibration gases directly into the analyzer. The calibration enor check was perfmmed to 
evaluate if the analyzers respond to within ±2% of the calibration span. Prior to each test run, a 
system-bias test was petformed where known concentrations of calibration gases are introduced 
at the probe tip to measure if the response is within ±5% of the analyzer calibration span. 

Prior to testing, a three-point stratification test was conducted with the sampling probe located 
along a traverse line passing through the stack cross section's centroid and at points 
conesponding to 17, 50, and 83% of the stack diameter. The stack gas was sampled for at least 
twice the response tinte. If the concentration at each traverse point is no more than (1) ±5% of 
the mean concentration or (2) ±0.5 %, whichever is less restrictive, the gas stream can be 
considered unstratified. Based on the measurements, the gas stream was considered to be 
unstratified and a single sampling point located near the centroid of the duct was used (all points 
had a percent difference less than 5% ). 

At the conclusion of the each test mn, an additional system-bias check was perfmmed to evaluate 
the analyzer drift fi·om pre- and post-test system-bias checks. The acceptable analyzer drift 
tolerance is ±3% of the calibration span. 

Calibration data along with the USEP A Protocol 1 celiification sheets for the calibration gases 
used are included in Appendix A. 

Concentrations of oxygen in the exhaust gas were also measmed by the facility's CEMS and 
averaged over the test petiods in order to calculate an emission rate in pmmds ofHCI per million 
British thennaltmit (lb/MMBht), if necessmy (refer to Section 3.2 for details). 
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Figure 4-1. USEP A Method 3A Sampling Train 

4.1.3 Moisture Content (USEP A Method 4) 

Prior to testing, the moisture content was estimated using measm·ements li"om previous testing, 
psychrometric chalts, and/or water saturation vapor pressme tables. These data was used in 
conjunction with preliminruy velocity head pt·essure and temperature data to calculate flue gas 
velocity, nozzle diameter, and to establish the isokinetic sampling rate for the USEPA Method 5, 
26A, and 29 sampling. For each sampling nm, moisture content of the flue gases was measured 
using the reference method outlined in Section 2 of US EPA Method 4, "Detennination of 
Moisture Content in Stack Gases" in conjtmction with the performance ofUSEPA Methods 5, 
26A, and29. 
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4.1.4 Particulate Matter and Mercury (USEP A Methods 5 and 29) 

USEPA Method 5, "Determination ofPatiiculate Matter Emissions fi·om Stationmy Som·ces," 
and Method 29, "Detennination of Metals Emissions from Stationary Somces," were used to 
measure patticulate matter and mercmy emissions. Figure 4-2 depicts the USEPA Methods 5 
and 29 satnpling train. 

Bureau Veritas' modulm· isokinetic stack sampling system consists of: 

• A borosilicate glass button-hook nozzle. 

• A heated (248±25°F) borosilicate glass-lined probe. 

• A desiccated attd pre-weighed 110- or 83-millimeter-diameter quartz fiber filter 
(manufactured to at least 99.95% efficiency (<0.05% penetration) for 0.3-tnicron dioctyl 
phthalate smoke particles) in a heated (248±25°F) fllter box. 

• A set of six pre-cleaned impingers in an ice bath with the configmation shown in Table 4-3. 

• A satnpling line. 

• An Envirolllllental Supply® control case equipped with a pump, dty-gas meter, and 
calibrated orifice. 

Table 4-3 
USEP A Methods 5 and 29 Impinger Configuration 

lmpinger Order Impinger Type Impinger Contents Amount 
(Upstream to 
Downstream) 

1 Modified 5% HN03,lO% H202 100 ml 
2 Greenburg-Smith 5% HN03,lO% H202 lOOm! 
3 Modified Empty 0 ml 
4 Modified Acidified KMn04 lOOm! 
5 Modified Acidified KMn04 lOOm! 
6 Modified Silica gel desiccant -200-300 g 

Before testing, a preliminmy velocity traverse was perfmmed and an ideal nozzle size was 
calculated. The calculated nozzle size allowed isokinetic sampling at an average rate of0.75 
cfrn. Bureau Veritas selected a pre-cleaned borosilicate glass nozzle with an inner diatneter that 
approxintates the calculated ideal value. The nozzle inside diameter was measured with calipers 
across tluee cross-sectional chords. The nozzle was rinsed and cmmected to the borosilicate 
glass-lined sample probe. 
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The impact and static pressure openings of the Pitot tube were leak-checked at or above a 
pressme of3 inches of water for more than 15 seconds. The sampling train was leak-checked by 
capping the nozzle tip and applying a vacmllll of appmximately 15 inches of mercury to the 
sampling train. The dty-gas meter was monitored to measme whether the sample train leak rate 
was less than 0.02 cfm. If the pre-test leak failed, the sampling train was adjusted tmtil the leak 
rate was <0.02 cfm. Next, the sampling probe was inserted into the stack through the sampling 
port to begin sampling. 

Ice and water was placed amtmd the impingers and the probe and filter temperatures were 
allowed to stabilize at :0::248±25°F before each test mn. After the desired operating conditions 
were coordinated with the facility, testing was initiated. 

Stack parameters (e.g., flue velocity, temperatlll'e) were monitored to establish the isokinetic 
sampling rate to within ±10% for the duration of the test. 

At the conclusion of a test nm and the post-test leak check, the sampling train was disassembled 
and the irnpingers and filter were t:ransp01ted to the recovety area. The ftlter was recovered 
using Teflon-lined tweezers and placed in a Petri dish. The Petri dish was inllllediately labeled 
and sealed with Teflon tape. The nozzle, probe, and the front half of the ftlter holder assembly 
was bmshed and, at a minimum, triple-rinsed with acetone to recover particulate matter. The 
acetone rinses were collected in pre-cleaned sample containers. 

Next, the probe nozzle, fittings, probe liner, and front-half of the filter holder were washed and 
bmshed (using a nylon bristle bmsh) three tin1es with 100 ml of 0.1-N nitric acid (HN03). This 
rinsate was collected in a 500-ml glass sample container. Following the HN03 rinse, the probe 
nozzle, fittings, probe liner, and front-half of the filter holder were rinsed with HPLC water 
followed by acetone. The HPLC water and acetone rinses were discarded. 

At the end of a test nm, the liquid vohlllle collected in each impinger was measured using a 
graduated cylinder to within ±0.5 milliliters; these volumes measmements were used to calculate 
the moistme content of the flue gas. 

The contents of Impingers 1 and 2 were transfened to two glass sample containers. Impingers 1 
and 2, the filter supp01t, the back half of the ftlter housing, and collllecting glassware were 
thoroughly rinsed with 100 ml of0.1-N HN03, and the t"insates were added to the sample 
containers in which the contents of the first two irnpingers were stored. 

The weight of the contents ofimpinger 3 was measmed and the contents transfened to a glass 
sample container. This irnpinger was rinsed with 100 ml ofO.l-N HN03, and the rinsate was 
added to the glass sample container. 

The weig!It ofliquid in Impingers 4 and 5 were measmed and the contents transferr-ed to a glass 
sample container. The impingers and collllecting glassware were triple-rinsed with acidified 
KMn04 solution and the ri.nsate was added to the Impinger 4 and 5 sample containers. 
Subsequently, these i.rnpingers were rinsed witl1 100 ml of HPLC water, and the t"insate was 
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added to the sample container. Because deposits may still be visible on the impinger smfaces 
after the water rinse, 25 ml of 8-N hydrochloric acid were used to wash these impingers and 
connecting glassware. This 8-N hydrochloric acid rinsate was collected in a separate sample 
container containing 200 ml of water. 

The silica gel impinger was weighed as patt of the measm·ement of the flue gas moistm·e content. 
All sample containers containing the acetone, O.J-HN03, HPLC water, 5% HN03/lO% H202, 
acidified KMn04, 8-N hydrochloric acid, and ftlter blanks were transported by courier to 
Maxxam Analytics, a Bureau Veritas laboratmy, located in Mississauga, Ontario, Canada for 
analysis. 
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Figut·e 4-2. USEP A Methods 5 and 29 Sampling Train 
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4.1.5 Emission Rates (USEP A Method 19) 

USEPA Method 19, "Detennination of Sulfur Dioxide Removal Efficiency and Pmticulate 
Mattet·, Sulfm Dioxide, and Nitrogen Oxide Emission Rates," was used to calculate att emission 
rate (lb/MMBht). Oxygen concentmtions and F factors (ratios of combustion gas volumes to 
heat inputs) were used to calculate emissionmtes using equation 19-1 fmm the method: 

E=C F 20.9 
• • (20.9 -%o,.) 

Pollutant emissionmte (lb/million Bm) 
= Pollutattt concentration, dry basis (lb/dscf) 
= Volumes of combustion components per unit of heat content, (9 ,240 

dscf/million Bm for wood) 
Concentration of oxygen on a dry basis (%, dty) 

4.1.6 Hyd1·ogen Chlol'ide (USEP A Method 26A) 

USEPA Method 26A, "Detennination ofHydmgen Halide and Halogen Emissions fi:om 
Stationmy Sources," was used to measure hydrogen chlmide emissions. 1bree 60-minute test 
nms were petformed at the ED-BOILER sampling location. Figure 4-3 depicts the USEPA 
Method 26A sampling train. 

Bureau Veritas' modular isokinetic stack sampling system consists of: 

• A borosilicate glass button-hook nozzle. 

• A heated bomsilicate glass-lined probe maintained at a temperanu·e greater than 248°F. 

• A desiccated attd att tmtatTed 83-millinteter-diameter filter in a filter box maintained at a 
temperahue above 248°F. 

• A set of five pre-cleatted intpingers with the configmation shown in Table 4-4. 

• A sampling line. 

• An Envimnmental Supply® control case equipped with a pump, dty-gas meter, m1d 
calibrated orifice. 
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Table 4-4 
e 0 mpm2e1· on 1gura on M th d 26A I C fi ti 

Impinger Ot·der Impinger Type Impinger Contents Amount 
(Upstream to (gram) 
Downstream) 

I Greenburg-Smith O.INH2S04 100 
2 Greenburg-Smith O.INH2S04 100 
3 Modified O.INNaOH 100 
4 Modified O.INNaOH 100 
5 Modified Silica gel desiccant -200-300 

Before testing, a preliniinaty velocity traverse was petfmmed and a nozzle size was calculated 
that would allow isokinetic sampling at an average rate of0.75 din. Bureau Veritas selected a 
pre-cleaned borosilicate glass nozzle that had an inner diameter that approximated the calculated 
ideal value. The nozzle was measured with calipers across three cross-sectional chords to 
evaluate the inside diameter; rinsed and bmshed with Type 3 deionized water and proof-rinsed 
with O.IN H2S04; and connected to the borosilicate glass-lined sample probe. 

The impact and static pressm-e openings of the Pilot tube were leak-checked at or above a 
velocity head of 3.0 inches of water for more than 15 seconds. The sampling train was leak­
checked by capping the nozzle tip and applying a vaculllll of approxintately 15 inches of mercury 
to the sampling train. The dry-gas meter was monitored for approxintately I minute to measure 
that the sample train leakage rate was less than 0.02 cubic foot per minute (cfm). The sample 
probe was then inserted into the sampling pot1 to begin sampling. 

Ice was placed aronnd the inlpinget·s and the probe, and filter temperatures were allowed to 
stabilize to a temperature above 248°F before sampling. After the desired operating conditions 
were coordinated with the facility, testing was initiated. 

Stack parameters (e.g., flue velocity, temperatm-e) were monitored to establish the isokinetic 
sampling rate within ±10% for the dumtion of the test. Each of the 12 traverse points were 
sampled at 2.5-minute intervals. 

At the conclusion of a test run and the post-test leak check, the sampling train was disassembled 
and the impingers and filter housing were transpmted to the recovety trailer. The filter was 
removed from the filter housing and discarded. The nozzle and probe liner, and the front half of 
the filter housing were rinsed with deionized watet· to remove any existing patiiculate matter. 
The deionized watet· rinses were discarded. 

At the end of a test tun, the liquid vohnne collected in each impinger, including the silica gel 
impinger, was measured using an electronic scale; these volumes were used to calculate the 
moisture content of the flue gas. The contents oflmpingers I and 2, back half of the filter 
housing and connecting glassware were placed in a 500 ml polyethylene bottle with a Teflon cap 
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screw liner. The described glassware was rinsed tln·ee times with deionized water and the rinsate 
was placed in that same sample container. The sample container was labeled as OJN H2SOJI)I, 
marked at the liquid level, and sealed. 

T11e volume of the contents ofhnpinger 4 and 5, and all connecting glassware were emptied into 
a polyethylene bottle with a Teflon screw cap liner. The described glassware was rinsed three 
times with deionized water and the rinsate was placed in the same polyethylene bottle. This 
sample container was labeled as 0.1 N NaOHIDI, marked at the liquid level, and sealed. 

All sample containers, including blanks of water, O.lN H2S04, and OJN NaOH were sent by 
comier to Maxxam Analytics, a Bmeau Veritas laboratory, located in Mississauga, Ontario, 
Canada for analysis. 

Figure 4-3. USEP A Method 26A Sampling Train 

4.2 Procedures for Obtaining Process Data 

Process data were recorded by Genesee Power Station persolllleL Refer to Section 2.1 and 2.2 
for discussions of process and control device data and Appendix F for the operating parameters 
recorded dming testing. 
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4.3 Sampling Identification and Custody 

Mr. David Kawasaki, with Bureau Veritas, was responsible for the handling and procurement of 
the data collected in the field. ML Kawasaki ensured the data sheets were accounted for and 
completed. Recovety and analytical procedmes were applicable to the sampling methods used in 
this test program. Sampling and recovety procedures were described previously Section 4.0. 

Applicable Chain of Custody procedures followed guidelines outlined within ASTM 04840-99 
(Reapproved 201 0), "Standard Guide for Sample Chain-of-Custody Procedures." 

For each sample collected (i.e., impinger, sorbent tube) sample identification and custody 
procedures were completed as follows: 

• Containers were sealed to prevent contanlination. 

• Containers were labeled with test number, location, and test date. 

• Containers were stored in a cooler. 

• Samples were logged using guidelines outlined in ASTM 04840-99 (Reapproved 2010), 
"Standard Guide for Sample Chain-of-Custody Procedm·es." 

• Samples were delivered to the laboratory. 

Chains of custody and laboratory analytical results are included in Appendix E. 

22 



5.0 QA/QC Activities 

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

5.1 Pretest QA!QC Activities 

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

5.2 QA!QC Audits 

The results of select S3lllpling and equipment QA/QC audits and the acceptable tolerance are 
presented in the following sections. Analyzer calibration and gas certification sheets are present 
in Appendix A. 

5.2.1 Results of Audit Samples 

Audit S3lllples, supplied by Enviromnental Resom·ce Association (ERA), were analyzed as pmt 
of the test progr3lll. The purpose of ERA's Stationaty Som·ce Audit S3lllple Program is to 
evaluate accmacy and data reliability. The audit samples were analyzed by MaXX3lll Analytics. 
The audit s3lllple results were within the acceptance limits. The results of the audit samples m·e 
presented in Table 5-1. ERA's Audit Evaluation Repmt is included in Appendix E. 
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Table 5-1 
s tationar~ s om·ce u I rogram u I A d't P QA/QC A d't S I R esu ample It s 

Sample Analyte Units Maxxam ERA Difft'rence Acceptable Pel'formance 
Catalog Analytics Assigned Limits Evaluation 
Numb{ll' Reported Value 

Value 

1095 Mere my ftg/filter 22.6 23.9 1.3 17.9-29.9 Acceptable 

(filter) 

1095 Mercury in ng/mL 9.51 10.0 0.49 7.50-12.5 Acceptable 
impinger 
solution 

1770 Hydrogen mg/L 72.1 75.4 3.3 67.9-82.9 Acceptable 
Chloride in 
impinger 
solution 

5.2.2 Sampling Train QA/QC Audits 

The sampling train described in Section 4.1 was audited for measurement accuracy and data 
reliability. Table 5-2 slUlllllmizes the QA/QC audits conducted for the Methods 5, 26A, and 29 
sampling trains. 
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Table 5-2 
e 0 s an amp1 ng ram u I S M th d 26A d 29 S li T . QA/QC A d"t 

Parameter Run 1 Run2 Run3 
Method 

Comment 
Requirement 

Method 26A 

Sampling train leak 0.000 ft' 0.000 ft' 0.000 ft' <0.020 ft3 Valid 
check for 1 min for I min for I min for 1 minute at 2:, 
Post-test at 12 in Hg at 14 in Hg at 15 inHg sample vacuum 

Sampling vacuum 8 to 10 10 to 12 12 to 14 
recorded during test 

(inHg) 

Methods 5 ami 29 

Sampling train leak 0.000 ft' 0.000 ft' o.ooo n' <0.020 ft' Valid 
check for I min for 1 min for I min for 1 minute at 2:. 
Post-test at12inHg at 18 inHg at 13 inHg sample vacuum 

Sampling vacuum 8 to 9 15 to 16 ll to 12 
recorded during test 

(in Hg) 

5.2.3 Instmment Analyzer QA/QC Audits 

The instnllllent sampling trains described in Section 4.1 were audited for measurement accuracy 
and data reliability. The analyzers passed the applicable calibration criteria. Table 5-3 
Slllllillatizes gas cylinders used dming this test prognllll. Refer to Appendix A for additional 
calibration data. 

Table 5-3 
Calibration Gas Cylinder Information 

Parameter Gas Vendor 
Cylinder Serial 

Cylinder Value 
Expiration 

Number Date 

19.78% (CO,) 

Carbon dioxide (C02) 
CC3829B 19.94%(0,) 6/2/24 

Oxygen(02) Airgas 
Balance (N) 

Nitrogen (N) 11.09% (CO,) 
CC465807 11.04% (0,) 6/8/24 

Balance (N) 

Nitrogen (N) Ait·gas CCI73587 99.9995% 3/18/24 
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5.2.4 Dry-Gas Meter QA/QC Audits 

Table 5-4 summarizes the dry-gas meter calibration checks in comparison to the acceptable 
USEP A tolerance. Refer to Appendix A for DGM calibrations. 

Table 5-4 
D l'Y-gas M ete1· a ration u lt C lib QA/QC A d. 

Dry- Pre-test DGM Post-TestDGM Difference Acceptable Comment 
Gas Calibration Factor Calibration Factor Between Pre- Tolemnce 

Meter (Y) (Y) and Post-test 
(dimensionless) (dimensionless) DGM 

Calibrations 

3 0.991 0.976 0.015 ±0.05 Valid 
March 31,2017 June 16,2017 

5.2.5 Isokinetic Sampling 

Isokinetic sampling, which means collecting flue gas into the sampling nozzle at the velocity 
equal to that of the flue gas velocity, is a requirement ofUSEPA Methods 5, 26A, and 29. 

Maintaining isokinetic sampling is impmiant because under isokinetic conditions, sample 
concentrations may be biased depending on the ineliial effects of the particles. When flue gas 
containing small and large particles are collected isokinetically, the small and lru·ge patiicle 
concentrations are consistent with the flue gas composition. However, in over-isokinetic 
conditions (200% high sampling flowrate into nozzle), the paliiculate matter concentrations ru·e 
biased low, because a greater number of smaller, lighter paliicles and fewer large, heavier 
paliicles will be collected compared to isokinetic conditions. Under-isokinetic sampling (50% 
low sampling flowrate into nozzle) will bias the results high because a greater munber of larger, 
heavy paliicles will be collected. 

The USEPA Methods 5, 26A, and 29 isokinetic sampling rate for each test 111ll is presented in 
Table 5-5. The isokinetic sampling rates were within the isokinetic requi.J:ement of 100±10% 
percent. 
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Table 5-5 
Summa11 0 so ebc flkin'S amplin~ Rates 

Source Sampling Date Run Actual Allowable 
2017 % lsokinetic % Isokinetic 

Samolin!! Rate Samolin!! Rate 
Method 26A 

1 108 
May25 2 109 

3 107 
EU-BOILER 

Methods 5 ami 29 
100±10 

1 101 
May24 2 104 

3 104 

5.2.6 Thermocouple QA/QC Audits 

Temperature measured using thennocouples and digital pyrometet·s were compru·ed to a 
reference temperahu-e (i.e., ice water bath, boiling water) before and after testing to evaluate 
accuracy of the equipment. The thermocouples and pyrometers measured temperahu-e within 
±1.5% of the reference temperatures and were within USEPA acceptance criteria. Them1ocouple 
calibration sheets are presented in Appendix A. 

5.2.7 QA/QC Blanks 

Field blanks were analyzed for the constih1ent of interest. The results of the blatlks are presented 
in Table 5-6. The blatlk results do not indicate significant contamination occtu-red in the field. 
Blatlk cotTections were not applied. 

Table 5-6 
QA/QC Blanks 

Sample Identification Resnlt Comment 

M5/29 Filter Blank 0.40mg 

M5/29 Acetone Blank <0.5 mg Sample Volume 89 ml 

M29 Blanks Not detected Hg not detected in Method 29 blanks 

M26AB!anks Not detected HCI and Clnot detected in Method 26A 
blanks 

27 



1.~~ ~6,v 
I 

5.3 QA!QC Checks for Data Reduction and Validation 

Bureau Veritas validated the computer spreadsheets onsite. The computer spreadsheets were 
used to evaluate the accuracy of field calculations. The field data sheets were reviewed to 
evaluate whether data has been recmded appropriately. The computer data sheets wet·e checked 
against the field data sheets for accuracy dm·ing review of the draft rep01t. Sample calculations 
were perfonned to check computer spreadsheet computations. 

5.4 QA!QC Problems 

Equipment audits and QA/QC procedures demonstrate sample collection accuracy for the test 
11UlS. 
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6.0 Limitations 

The infmmation and opinions rendered in this repm1 are exclusively for use by Genesee Power 
Station Limited Pat1nership. Bureau Veritas North America, Inc. will not distribute or publish 
this repmi without Genesee Power Station Limited Pat1nership's consent except as required by 
law or comi order. The irrfmmation and opinions are given in response to a limited assigmnent 
and should be implemented only in light of that assignment. BtU'eau Veritas Nmih America, Inc. 
accepts responsibility for the competent perfmmance of its duties in executing the assigmnent 
and preparing repmis in accordance with the nmmal standards of the profession, but disclaints 
any responsibility for consequential damages. 

This report prepared by: 
David Kawasaki, QSTI 
Air Quality Consultant II 
Health, Safety, and Enviromnental Setvices 

This report approved·~ £. (/ 
~h.D.,P.E. 

Dil:ector and Vice President 
Health, Safety, and Enviromnental Setvices 
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