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EXECUTIVE SUMMARY

Advanced Disposal Services retained Air Quality Specialist, Inc. {AQS]) to conducl a
performance evaluation of the new lemporary utility (open) [fare (EUOPENFLARL TEMP)
located at Arbor Hitls Landfitl in Northville, Michigan. The utility flare is an ancillary
control device to control tandfill gas emissions from Arbor Hills Landfill.

The purpose ol the test program was 1o demonstrate that the utility flare meets the
performance requirements of 40 Code of Federal Regulations (CFR), §60.18, and thus is also
i compliance with 40 CIR 60, Subpart WWW, 60.752(b)2)(iii).

AQST conducted the fickdwork on June 6, 2017, and in accordance with the Test Plan
prepared by AQSI and submitied (o the Michigan Department of Environmental Quality
(MDEQ), Air Quality Division, Lansing, Michigan, dated April 24, 2017. Mr. Tom Maza
with MDEQ reviewed the Test Plan. My, Andrew Secord and My, Jeremy Chrobak conducted
the tests. Mr, Eric Hammerly with CB&I provided on-site coordination of the tests with
landfill and third party operations. Mr. Maza and Ms. Dianne Kavanaugh-Vetort with MDEQ
witnessed the lest program.

The results of the performance evaluations were:

Paramcler Applicable Requirement | Average Test Result

Flare Exhaust Smoke Emissions

. o . ) <5 minttes over 2 hours ' | 0 minutes, 0 seconds
(Visual Eimissions in a 2-hour Period)

tFlare fnket Gas Net Heating Value ~7.45° 14.38
(MI/sem)
Flarc Exhaust Gas Exit Velocity <60 43.7

({ect per second)

Maximum Permitted Velocity <755 " 437
(Ve fect per second)

MJ: megajoules
sem; standard cubic meter

Y40 CFR 60.18(e)( 1)
140 CFR 60.18(¢)(3)(ii)
YA0 CEFR 60.18(e)(4)(1)
Y40 CFR 60, 18(c)(4)ii)

iii
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1O INTRODUCTION

Advanced Disposal Services retained Air Quality Specialist, Ine. (AQSI) to conduct a
performance evaluation ol the new temporary utility (open) flare (EUOPENFLARE TEMP)
located at Arbor Hills Landfill in Northville, Michigan. The utility flare is an ancillary
control device 1o control landfill gas emissions from Arbor Hills Landfill.

The purpose of the test program was 1o demonstrate that the utility Mare mects the
performance requirements ol 40 Code of Tederal Regulations (CFR), §60.18, and thus is
also in compliance with 40 CFR 60, Subpart WWW_ 60.752(b)(2)iib).

AQSI conducted the test program with methodologics outlined in 40 CFR 60,18, exeepl
that United States Environmental Protection Agency (USEPA) Method 3C, “Determination
of Carbon Dioxide, Methane, Nitrogen, and Oxygen from Stationary Sources, " was
employed for net heating value determination in licu of Method 18 and ASTM D1946.
Methad 3C is the applicable method for utility flares at landfills, in accordance with
Subpart WWW_ 60.754{e).

AQSTEconducted the fickdwork on Junc 6, 2007, and in accordance with the Test Plan
prepared by AQST and submitled to the Michigan Department of Environmental Quality
(MDEQ), Air Quality Division, Lansing, Michigan, dated April 24, 2017. Mr. Tom Maza
with MPEQ reviewed the Test Plan. Mr. Andrew Sccord and Mr. Jeremy Chrobak
conducted the tests. Mr. Eric Hammerly with CB&!I provided on-site coordination of the
tests with landfill and third party operations. Mr, Maza and Ms. Dianne Kavanaugh-Vetort
with MDEQ witnessed the test program,

The name, address, and telephone number of the primary contact lor further information
about the tests and this {est report is:

Name and Tiile Company Telephone

. . Air Quality Specialist, Inc.
min Andrew Seeord 672 N. Milford Road, Suitc 152 (248) 887-7565
AVHToRTental SCIents Highland, Michigan 48357

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

Name and Title Company Telephone

Advanced Disposal Services
Mr. Anthony Tcesta Arbor Hilk; Lan'dﬁll (248) 412-0702
Environmental Manager 10690 West Six Mile Road
Northville, Michigan 48168
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20 SUMMARY OF RESULTS

On June 6, 2010, the new temporary wility Mare operated at an average infet volumetric
How rate of approximately 2,060 standard cubic feet per minuie (scfin) as measured by
USEPA Methods 1 and 2, or 1,740 scfin as averaged (rom the recorded process flow
meter dala,

The average test results for the utility Nare werce!

I} visible emissions: @ minutes, 0 seconds (accumulaled, (otal),

2) average net heating value of the gas being combusted: 14,38 megajoules per standard
cubic meter (MJ/sem), and

3} average exhaust gas exit velocity: 43.7 feet per sceond (Ips).

The performance criteria are less than 5 minutes visible emissions in a 2-hour period, a net
heating value ol greater than 7.45 MJ/sci, and an exit velocity less than 60 fps (or less than
the maximum permitted velocity (V). caleulated to be 75.5 [ps),

The test results demonsirate that that utility flare meets the performance requirements of
§60.18, and thus also satislies the requirements of 60.752(bY2)(iii}(B), at the test Now rate.

30 SOURCE DESCRIPTION

Arbor Hills Landfill is an active municipal solid wasic (MSW) landfill. Anacrobic bacteria
decompose the emplaced waste. The primary by-products of decomposition are methane
(~45-55%, typical) and carbon dioxide (~35-45%, typical), with the remainder balance gases
nitrogen, oxyeen and trace amounts of non-methane organic compounds,

Arbor Hills Land{ill emiploys a gas collection and control system lo meet the requirenienls
ol Subpart WWW, Gas collection wells are installed in a grid pattern about the landfiil.
The wells are connected 1o a common header system. A blower produces a vacuum on the
well field. CoBected gas is routed to a treatment system for subsequent use by a third party
landl#] gas-to-cnergy (LFGTE) plant. BFI employs two (2) enclosed flares, and the utility
flare, as backup / ancillary conlrol devices in the event the LEGTE experiences downtime,
For instance, the LFGTLE was “de-rated’ to allow the wtility fTare to operate for this testing.

Advanced Disposal Services installed the new utility flare at Arbor Hills Land[ill in March
2017, with formal start-up on March 14, 2017, The utibity flare is designed to meet the

tested at a Mow meter flow rate of approximately 1,800 sclm, as that represents the
maximum ow rate that Arbor Hills Landfill expecets (he {lare will operate for any duration
(the flare typically operates at 700 to 900 scim).
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The landfill gas Now rate is variable, and depends on gas production in the landfill, The
composition of the landfill gas varies, but the average Method 3C values obtained on
dune 6, 2017, may be considered “typical:’ methane. 43.2%: carbon dioxide, 40.0%:
oxygen, .9%; and nitrogen, 15.8%. The land{ill gas temperature at the wility flare inlet
averaged 133 °F.

The utility Qare is equipped with a thermocouple to monitor for the presence of i flame,
and an automatic shutdown software routine that activates i the presence of flame cannol
be verified by the sensor.

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

presented in 40 CEFR 60, Appendix A. The sample collection and analytical methods used
in the test program arc listed in the table below. Figure I depicts the sample site.

Sample Method Parameter Analysis

Stack Gas Veloeity and

. Field Data
Volumetric Flow Rate ‘

USEPA Methods TA & 2C

Carbon Dioxide, Mcthane, Cias Chromatography /
USEPA Mcthod 3C Nitrogen, Oxygen, and Thermal Conduclivity
moisiure fraction Detector (GC/TCE)
USEPA Method 22 Visible Emissions Field Observation

4.1 Stack Gas Velocily and Volumetric Flow Rate (USEPA Methods 1A and 2C)

AQSI used Method 1A to determine the appropriate number and location of fraverse points
on the utility flare inlet duct. AQSI selected traverse points based on division of the stack
cross-section into equal areas, and the number of upstream and downstream stack diameters
from the sample ports to the nearest Mow disturbance. Figure 2 depicts a representative
MTarc inlet cross-seelion and traverse point locations.

AQS] used Method 2C to measure stack gas velacity pressure and temperature at each
traverse point. AQS] positioned a standard pitot tube, with a baseline coeflicient 07 0.99, at
each traverse point. The velocity pressure and temperature were measured and recorded.
Velocity pressure measurements were read from an inclined water-column manometer with
increments of 0.} inches of water column,

The raw field data, and computer-generated velocity and volumetric flow rite spreadsheets
are presented in Appendix A,
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The average stack pas veloeity is a function of the average velocity pressure, absolute stack
gas pressure, average stack gas temperature, stack gas wet molecular weight, and pitot tube
coellicient. AQSI derived the average stack gas velacity lrom equations presented in
Methaod 2,

AQSI caleulated the stack gas Mow rate by multiplication of (he stack gas velocity and the
cross-scctional area of the stack.

AQSH used the measured inlet flow rate from each individual test 10 calculate the
corresponding exhaust exit velocity for thal test.

4.2 Determination of Carbon Dioxide, Methane, Nitrogen, and Oxygen from Stationary
Sources (Mcthod 30)

AQSE used Method 3C to determine the net heating value of the landfill gas. AQSI
collected three, 30-minute (minimum), integrated tank samples of landfill gas from the
utility flare inlet {downstream ol the blower).

AQS! submitted the samples to Triangle Environmental Services, Ine. (TES), Hitlsborough,
North Carolina for analysis. TES analyzed cach tank for carbon dioxide (CO,), methane
(CHL), nitrogen (Na), and oxygen (Os) concentration and moisture raction, Figure 3
depicts the Method 3C sample train,

TES followed the analytical procedures of Method 3C by using a gas chromatograph (GC),
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 for use ol Mcethod 3C, is presenled in Appendix B.

AQS! used the Method 3C analytical results Lo caleulate stack gas molecular weight (for
use in stack gas velocity calculation), and to calculate the net heating valuc of the gas being
combusted per §60.18(D(3). The reporied net heating value is the arithmetic average of
(hree vahd test runs,

AQSI calculited the dry molecular weight of the stack gas based on the assumption that the
primary constituents were methane, carbon dioxide, nitrogen, and oxygen (other
compounds present have a negligible relative concentration), The stack gas dry molecular
weight is cqual to the sum of stack gas constituent concentrations (%) multiplied by the
corresponding molccular weight of that constituent. TES calcuiated stack gas moisture
contend by Equation 3C-1 of Method 3C.
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4.3 Visual Determination of Fugitive Emissions from Malterial Sources and Smoke
Enussions from Flares (Method 223

AQSI conducted a single, 120-minute, non-continuous observation of the utility flarc
exhaust for smoke emissions. AQS] obscrved 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 until a full 120-minute period ol observation time had accrued. A copy of the
Mcthod 22 observation data is presented in Appendix A,

3.0 RESULTS AND DISCUSSION

On June 6, 2017, AQSI obscrved an accumulated total ol O minutes, 0 scconds of visibie
cmissions [rom the utility lare exbaust, The limit for visible cmissions is fess than 5
minutes per 2-hour time period [60.18(¢)(1)).

On June 6, 2017, the average net heating value of the gas being combusted in the utility
Hare was 14.38 Mlsem. The requirement for net healing value is >7.45 M)/sem
[O0.18(c)3 XK.

On June 6, 2017, the average stack gas exit velocity from the utility flare, caleulated (rom
fickd data, was 43.7 fps. The limit is <60 fhs [60.18(c)(D)], or less than the Maximum
Permitled Velocity, Vi, calculated to be 75.5 fps [60.18(c)(4)iii)].

The resutts demonstrate that the utility flare meets the performance requirements of §60.18,
and thus satisfies 40 CFR 60,752()(2)(i). Al test results are consistent and repeatable.

AQSI did not note any variations and/or anomalics in normal sample collection procedures,
nor any control equipment upset conditions over the test period.

Mr. Tom Maza with MDEQ reviewed the Test Plan, and had no objections. Mr, Maza and
Ms. Pianne Kavanaugh-Vetort with MDEQ witnessed the test program

AQSI quality assurance (QA) procedures included:

1} leak-check of the velocity measurement system {pitot tube (through manometer), prior

to cach test,
2} teak-check of the Method 3C train, prior to each test, and,
verification of sufficient evacuation of each Method 3C canister prior to initiation of
cach sample collection.
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Raw field and computer-calculated data used in the determination of the utility Hare
average exit velocities and net heating values, visible emissions observation data, and
recorded process flow meter data, are presented in Appendix A. The Method 3C laboratory
analytical results and chain-oi-custody [orms are presented in Appendix B. Sample
calculations arc presented in Appendix C.

This report prepared by:

Envirommenial Scientisl

This reporl reviewed h M /4

oﬂ)dn.l A. Oleniacz
President

August 2, 2017
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Table |

Utility Flare Inlet Volumetric Flow Rate and Flare Exit Velocity
Advanced Disposal Services
Arbor Hills Landfill
Northville, Michigan
AQSI Project No, I7F1083
June 6, 2017

Parameter Test | Test 2 Test 3 Average
Inlet Volum'ctrtc_i"'lnw Rate (scfm) - 2,052 2,048 2,075 2,058
Measured Field Data
Exit Tip Dimueter {inches) 12 12 12
Exit Tip Cross-Sectional Area (%) 0.785 0.785 0.785
Allowable Lxit Veloeity (Ips)’ 60 60 60 60
Maxim}lm JPprmﬂlcd Veloeity, 735 76.4 76.6 15.5
Vinax (1ps)
Exit Velocily (fps) 43.5 41.5 44.0 43.7

40 CFR 60.18(c)(4)(1)

40 CFR 60.18(c)}4)(ii1)

scfm: standard cubic feet per minute
ft*; square feet
fps: feet per second




Table 2

Udility Flare Inlet Gas Net Heating Value
Advanced Disposal Services
Arbor Hills Landfill
Nerthville, Michigan
AQSI Project No. 17F1003
June 6, 2017

Paramecter Test 1 Test 2 Test 3 Average
Flare Infet Gas Methane Content (ppm) 421300 | 436916 | 438409 | 432208
Ilare Inlet Gas Methane Content (%) 4243 43.69 43.84 43.22
Methane, Molecular Weight (11 mole) 16 16 16
Methane, Teating Value (kcui/g)' 11.9533 {19533 11.9533
Methane, Heating Value (keal/g mole) 191.25 191.25 191.25
Minimum Net Heating Value (Ml/sem)? 7.45 7.45 7.45 7.45
Flare Inlet Gas Net Heating Value (MJ/scm) 14.02 14.54 14.59 14.38

! USEPA Office of Air Quality Planning And Standards’ Control Cost Manual
T 40 CFR 60.18(c)(3)(iD)

ppm: parts per million
o percenl

th/ib mole:  pounds per pound-mole
keal/g:  kilocalorics per gram
keal/p mole;  kilocalories per gram-mole
MJ/sem:  megajoules per standard cubic meter
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Figure |
Representative utility flare duct and stack arrangenent, approximate test port

fucations, Atbor Hills Tandfili, in Northville, Michigan.

Air Quality Specialist, Inc.
June 6, 2017
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Figure 2
Traverse poing numbers and Jocations on the utility fare inlet

a4t Arhor Hilks Eand il in Nonhwlle, Michigan.

Air Quality Specialist, Inc,
June 6, 2017
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Figure 3
USEPA Method 3C sample teain used at the otitity flare inlet duet
a Arbor Hitls Eand (il in Nonthville, Michigsn,

Adr Qualily Specialist, Tnc.
June 6, 2017




