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EXECUTIVE SUMMARY

BFI Waste Services of North America, L1LC retained Air Quality Specialist, Inc. (AQSDH (o
canduct a performance evaluation of the new ulility (open) flare located at Arbor Hills
Landfill in Northville, Michigan, The utility flare is an ancillary control device to control
Fand1E gas emissions from Arbor Hills Landfill.

The purpose of the test program was to demonstrate that cach utility flare meets the
perlormance requirements of 40 Code of TFederal Regulations (CFRY, §60. 18, and thus is algo
i compliance with 40 CFR 60, Subparl WWW, 60.752(1)(2)(i#).

AQSI conducted the ticklwork on June 28, 2016, and in accordance with the Tesl Plan
prepared by AQSH and submitted to the Michigan Departmient of Environmental Quality
{(MDEQ), Air Quality Division, Lansing, Michigan, on May 26, 2016, Mr. Mark Dziados»
wilth MDEQ reviewed the Test Plan. Mr. Andrew Secord and Mr, JTeremy Chrobak conducted
the tests. Mr. Pete Campbell with Monitoring Contrel and Compliance Ine. provided on-site
coordination of the tests with landfill and third party operations. Mr. Dziadosz and Mg,
Dianne Kavanaugh-Velort with MDEQ witnessed the test program.

The results ol the performance evaluations were;

Parametcer Applicable Requirement | Average Test Result

Flare Exhaust Smoke Emissions

X o , X <5 minutes over 2 hours ' | 0 minutes,  scconds
{Visual Emissions i a 2-hour Period)

Flare lnlet Gas Net Heating Value 7,45 2 14,76
(Ml/sem)
Flare !:xh‘nusi Gas Exit Veloceity <60 612
{feet per second)
v Dt o e ™ y ]
Maximum Permitted Veloeity <776 610

(V. et per scecond)

M megajoules
sem: standard cubic meter

Y40 CPR 60.18(c)(])

40 CFR 60.18(c)(3)(i1)
40 CFR 60, 18(c)(4)0)
140 CFR 60.18(c)(4)iii)

i
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LO O INTRODUCTION

BEI Waste Services of North America, LLC (BF1), retained Air Quality Specialist, [nc.
{AQSI) to conduct a performance evaluation of the new utility (open) flare located at Arbor
Hills Landlill in Northville, Michigan, The atility flare is an ancillary control device o
control land{ill gas emissions from Arhor Hills Landfill.

The purpose of the test program was to demonstrate that cach utility ltare meets the
performance requirements of 40 Code of Federal Regulations (CFR), §60.18, and thus is
also in comphanee with 40 CFR 60, Subpart WWW, 60.752(b)2){ii).

AQSI conducted the test program with methodologies outlined in 40 CFR 60,18, except
that United States Envivonmental Protection Agency (USEPA) Mcthod 3C, "Determination
of Carbon Dioxide, Methane, Nitrogen, and Oxyeen from Stationary Sources, " was
employed for net heating value determination in licu of Method 18 and ASTM D146,
Mcthod 3C is the applicable method for utilify flares at landfills, in accordance with
Subpart WWW, 00.754(c).

AQSI conducted the fieldwork on June 28, 2016, and in accordance with the Test Plan
prepared by AQS| and submitted to the Michigan Department of Covironmental Quality
(MDEQ), Air Quality Division, Lansing, Michigan, on May 26, 2016. Mr. Mark Dziadosz
with MDEQ reviewed the Test Plan. Mr. Andrew Secord and Mr. Jeremy Chrobak
conducted the tests, Mr, Pete Campbell with Monitoring Control and Compliance Inc.
provided on-site coordination ol the tests with land Gl and third party operations, Mr.
Dzindosz and Ms. Dianne Kavanaugh-Vetort with MDEQ witnessed the test program.

The name, address, and telephone number of the primary contact for further information
aboul the tests and this test report is:

Name and Title Company Telephone

) e Air Quality Spectalist, Inc.
M Andvew Seeord 672 N. Millord Road, Suite 152 (248) 887-7565
AIVITORIICITR SCICIHE Hightand, Michigan 48357

The name, address, and telephone number of the primary contact for further information
about the lare and associated operations is:

Name and Title Company Tetephone

Ms. Christing Rossick BFl Waste Services of North Ameriea, LLC
e 5011°S. Lilley Road (734) 397.2790
nvironmental Manago Canton, Michigan 48188
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2.0 SUMMARY OFF RESULTS

On June 28, 2016, the new utility flare operated at an average inlet volumetrie flow rate
of approximately 1,282 standard cubic feet per mintte (sclim) as measured by USEPA
Methods 1 and 2, or 1,010 sclin as averaged from the recorded process llow meter data.

The average test results for the utility flare were:

1Yy wvisible emissions: O minules, 0 seconds Gaccunulated, total),

2y average net heating value ol the gas being combusted: 14,76 megajoules per standard
cubic meter (MJ/sem), and

3y average exhaust gas exil velocity: 61.2 teet per second (Ips).

The performance criteria are less than 5 minutes visible emissions i a 2-hour period, 4 net
heating value ol greater than 7.45 Ml/sem, and an exit velocity less (han 60 fps (or less than
the maximum perniitted veloeity (V). calculated to be 77.0 1ps).

The test results demonstrate that that wility flare meets the performance requirements of
§60.18, and thus also satisfics the requirements of 60.752(b)(2)(i)(13), al the 1est flow rate.

3.0 SOURCE DESCRIPTION

Arbor Flils Land il is an active municipal solid waste (MSW) land il Anacrobic bacleria
decompose the emplaced waste. The primary by-products of decomposition arc methane
(~45-55%, typical) and carbon dioxide (~43-45%, typical), with the remainder balance gases
nitrogen, oxygen and trace amounts of non-methane organic compounds.

Arbor Hills Landfill cmploys a gas collection and control system to imeet the reyuivements
of Subpart WWW. Gas collection weils are installed in a grid pattern about the land (ill.
The wells are connected to a common header system. A blower produces a vacuum on the
well field. CoHected gas is routed to a treatment system lor subsequent use by a third party
fand fill pas-to-energy (LFGTE) plant. BEE employs two (2) enclosed flares, and the uliity
flare, as backup / ancillary control devices in the event the LFGTE experiences downlime.
For instance, the LFGTE was ‘de-rated” to allow the utility Hare to operate for this fosting,

BI instalicd the new utility flare at Arbor Hills Landfill in late March 2016, with formal
start-up on March 30, 2010, The utility flare is designed (o meel the requirements of
60.753(b)(2)(i11) at a Now rate of up to 1,300 schn.

The tarcd fill gas flow rate is variable, and depends on gas production in the landfifl. The
composition of the land fill gas varics, but the average Method 3C values obtained on
June 28, 2016, may be considered “lypical:” methane, 44.4%; carbon dioxide, 34.5%:
oxypen, 1.O%: and nitrogen, 17.0%. The landfill gas temperature at the atility fare inlet
averaged 130 °F,
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The utility fNare s equipped wilh a thermocouple Lo monttor tor the presence of o ame,
and an attoniatic shutdown soflware routine that activates i the presence ol Hame cannot
be verificd by the sensor,

4.0 SAMPLE AND ANALYTICAL PROCEDURES
AQSI conducted measurements in accordance with USEPA Reference Test Methods, as

presented in 40 CFR 60, Appendix A, The sample collection and analbytical methods used
in the test program are Hsted in the table below. Figure 1 depicts the sample site.

Sample Method Parameter Analvsis

Stack Gas Veloeity and

. Field Data
Volumetric Flow Rate

USEPA Mcthods TA & 2C

Carbon Dioxide, Methane, Gas Chromatography /

LUSEPA Mcethod 3C Nitrogen, Oxygen, and Thermal Conductivity
moisture fraction Detector (GC/TCD)
USEPA Mcethod 22 Visible IZmissions Field Obscrvation

4.1 Stack Gas Veloetly and Velumetric Flow Rate (LISEPA Methods A und 207)

AQS] used Method TA to determine the appropriate number and focation of traverse points
on the utiity flare inlet duct, AQSH selected traverse points based on division of the stack
cross-section into equal arcas, and the number of upstream and downstream stack diameters
from the sample ports 1o the nearest flow disturbance. Figure 2 depicts a representative
Mare inlet cross-section and traverse point Jocations,

AQSE used Method 2C to measure stack gas veloctly pressure and temperature af each
traverse point. AQSI positioned a standard pitot tube, with a baseline coetficient 0099, al
cach traverse point. The velocity pressure and temperature were measured and recorded.,
Velocity pressure measurements were read from an inclined water-colunm manometer with
imcrements of 0.1 inches of water colunm, The raw tickl data, and computer-generated
velocity and volumetrie Tow rate spreadsheets are presented in Appendix A,

The average stack gas velocity is a function of the average velocity pressure, absolute stack
gas pressure, average stack gas temperature, stack gas wet molecular weight, and pitot tube
coclTicient. AQSI derived the average stack pas velocity from equations presented in
Method 2. AQSI calculated the stack gas How rate by multiplication of the stack pas
velocity and the cross-sectional arca of the stack,

AQSI used the measured inlet flow rate from cach individual test to calculate the
corresponding exhaust gas exit velocity for that test.
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4.2 Determination of Carbon Dioxide, Methane, Nitrogen, and Oxygen from Stationary
Sources {Method 30)

AQST used Method 3C to determine the net heating value ol the tandtill gas. AQSI
collected three, 30-minute {minimum), integrated tank samples of land {1l gas Fom the
ulitity flare inlet (downstream of the blower),

AQSI submitted the samples to Triangle Environmental Services, Inc. (TES). Hillshorough,
North Caroling oy analysis. TES analyzed cach tank for carbon dioxide (CO»), methane
{CHy), nitrogen (No), and oxygen (O;) concentration ind moisture lraction. Figure 3
depicts the Method 3C sample train,

TES loHowed the analytical procedures ol Method 3C by using a gas chromatograph (GO,
with appropriate separation column for the expected parameters, equipped with a thermal
conductivity detector (TCD). The TES laboratory analytical report, and the letter of
approval from USEPA lor use of Method 3C, is presented in Appendix B.

AQSI psed the Method 3C analytical results to caleulate stack gas molecular weight {for
use in stack gas velocity calculation), and to calculate the net heating value ol the gas being
combusted per §60.18(N3). The reported net heating value is the arthmetic avernge of
three valid Lest runs, '

AQST caleulated the dry molecular weight of the stack gas based on (he assumption that the
primary constitucnls were methane, carbon dioxide, nitrogen, and oxygen (other
compounds present have a negligible refative concentration). The stack gas dry molecular
weight is cqual to the sum ol stack gas constituent concentrations (%) muliiplicd by the

corresponding molecular weight of that constituent.
TES calculated stack gas moisture content by Equation 3C-1 of Mothod 3¢

4.3 Visual Determination of Tugitive Emissions from Matertal Sources and Smoke
Emissions from Flares (Method 22)

AQSI conducted a single, 120-minule, non-continuous observation of the utility {lare
exhaus! for smoke emissions. AQSI observed continuously for 15 to 20 minutes, then took
a break for at least 5 - but no more than 10 minutes, and then resumed observation in this
pattern untit a full 120-minute period of observation time had acerued. A copy of e
Method 22 abservation data is presented in Appendix A,

5.0 RESULTS AND DISCUSSION

On June 28, 2016, AQST observed an accumulated tatal of O minutes, 0 seconds of visible
entissions from the utitity flare exhaust. The limit for visibic emissions is less than 5
minutes per 2-hour time period OO 18(¢)(1)].




Uitility Flave Performance Tesi . Pape §
BET Waste Servicos of Novth Amevica, LLC - SRAN: NIGSN
AQST Project No. 1611007

On June 28, 2016, the average net heating value of the gas being combusted in the wility
fare was 14.76 Mlsem. The requirement for net heating value is =745 Ml/sem

(60.18(c)3) )]

On dune 28, 20106, the average stack gas exit velocily from the utility flare, caleulated from
ficld data, was 61.2 {ps. The limil is <60 fps [60.18(cH) (1}, or fess-than the Maximum
Permitted Velocity, Vi, calculated to be 77.6 tps |60 18(e) )i}, AQSE clected to
compare the test result to both criteria, as the caleulated exit velocity on two {2) of the three
(3) test runs exceed the 60 Ips it of 60,1 8(¢)(40(0).

The resulls demonstrate that the utility Tare meets the pcrrhrlmuwb requircments of §60. 1K,
and (hus satisfies 40 CFR 60.752(b)(2)(i11). Al test vesults ave consistent and repeatable.

AQSH did not note any variations and/or anomalics in normal sumple collection procedures,
nor any control cquipment upset conditions over the test period.

Mr. Mark Duziadosz with MDEQ reviewed the Test Plan, and had no objections, Mr,
Dziadosz and Ms, Dianne Kavanaugh-Velort with MDEQ witness the test program

AQSI quality assurance (QA) procedures included:

1y leak-check of the velocity measurement system (pnnl fube through manameter), prior

{0 each (s,
2} leak-cheek of the Method 3C train, prior to cach test, and,

3) verification of sufficient evacuation of euch Method 3C canister prior to initiation of’
each sample collection.

Raw field and computer-caleulated data used in the determination of the utility are
average extl velocitios and net heating values, visible enmussions observation data, and
recorded process flow meter data, are presented in Appendix A, The Method 3C laboratory
analytical results and chain-of-custody forms arc presented in Appendix B, Sample
calculations are presented in Appendix C,

This report prepared by: MMB w -

Andrew D, Secord
LEnvironmental Scientist

This veport reviewed by: MA ““““

Dana A. Oleniacz
““President

July 28, 2016
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Table i

Ultility Flare Inlet Volumetric Flow Rate and Flare Exit Velocity
BFT Wastie Services of North America, LLC
Arhor Hills Eandfill
Northville, Michigan
AQSI Project No. HoF1007
Junc 28, 26

Average

Parameter Test 1 Test 2 Test 3

Infet Volumetric Flow Rate {schn) - :

\ 1431 1,290 1123
Measured Field Dada _ ’
[xit Tip Dizmeter (inches) 8 8 8
it Ty " LAY - A e 2
Exit Tip Cross-Sectional Area (1) 0.349 0.349 0.349
Allowable Exit Velocity (fps)’ 60 - b 06

avi R FYY H e E) “

M‘mm‘umf ermilied Velocily, 78.4 77.9 77.3
Vi (1D3)
Exit Velocity (fpw) 68.3 - 61.0 53.6

1,282

&0

77.6

61.2

'40 CPR 60.18{(eXD()

240 CFR 60, 18{c)(d)ii)
selin: standard cubic leot per minute
it square feet
fps: feet per second




Table 2 ‘ @@

Utility Flare Inlet Gas Net Heating Valuce Cf&

BFI Waste Scrvices of North America, LpC Y2 &,
Arbor Hills Landfill L% @cp ‘f&
Northville, Michigan @ &8 O
AQSI Project No. 16F1007 %
June 28, 2016 03
<9
Paramcter Test 1 Test 2 “Test 3 Average
Flare Inlet Gas Methane Content (ppm) 447,633 441,172 441,872 443 550
Flare Inlet Gas Moethane Content (%) 44.706 44,12 44,19 4 36
Methane, Molecular Weight (1h/1h mole) L6 1o [ 6
Methane, Healing Value (kcaifg)l [1.9533 1 11.9533 11,9533
Methane, Heating Value (keal/g mole) 191.25 191.25 191.25
Minimum Net Heating Value (M)/sem)’ 7.45 7.45 7.45 7.45
Flare Inlet Gas Nel Heating Value (M sem) 14,90 14.68 14.70 14.76

: USEPA Office ol Air Quality Planning And Standards’ Control Cost Manual
Y40 CFR 60, 18(c)(3)(i1)

ppm:  parts per million
% percent

Ib/ib mole:  pounds per pound-mole
keal/p:  kilocalories per gram
keal/g mole: kilocalories per gram-mole
Ml/sem;  megajoules per standard cubic meter




