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EXI*:CliTIVJ•: SUMMARY 

BFI Waste Services ni'Norlh America, LLC retained Air Quality Specialist, Inc. (A()SI) to 
conduct a pcrtonnancc cvalual ion or I he new ul ility (open) llarc located at Arbor II ills 
Lnndllll in Northville, Michigan. The utility tlare is an ancillary control device to control 
land !ill gas emissions fi·om Arbor II ills Land !ill. 

The purpose ol'lhc lest program was In demonstrate that each utility ll:irc meets the 
pcrk>rnlancc rcq u ircnwnts or 40 Code of l'ederal Regula! ions (CFR ). ~hO. I X. and I hus is a I so 
in compliance with 40 CFR 60, Subpart WWW, 60.752(1i)(2)(iii). 

AQSI conducted the fieldwork on June 28, 2016, and ,in accordance with the Test Plan 
prepared by AQSI and submitted to the Michigan Department oJ'Environmcnlal ()uality 
(MDFQ), Air Quality Division, Lansing, Michigan, on May 26, 201 (>. Mr. Mark Dziadosz 
with MD[Q reviewed the Test Plan. Mr. Andrew Secord and Mr. Jeremy Chrobak conducted 
the tests. Mr. Pete Campbell with Monitoring Control and Compliance Inc. provided 011-sitc 
conrdinatinn of' the tests with landlill and third party operations. Mr. Dziadosi'. and Ms. 
Dianne Kavanaugh-Vetorl wilh MDEQ witnessed the lest program 

The results or the pcrt(mmmec cvaluat ions were: 

Parameter 

Flare Exhaust Smoke Emissions 
(Visual Emissions in a 2-hour Period) 

Flare Inlet Gas Net Healing Value 
(M.I/scm) 

Flare Exhaust <ias Exit Velocity 
(!eel per second) 

Maximum Permitted Velocity 
(V"""' led per second) 

MJ: mcgajoulcs 
scm: standard cubic meter 

1 40 CFR 60.1H(c)(l) 
2 40 CFR 60.18(e)(3)(ii) 
·'40 erR !>O. IX(c)(4)(i) 
4 40 CFR !>0. I X(c)(4)(iii) 

Applicable Requirement 

<5 minutes over 2 hours 1 

>7.45 ' 

<60 .\ 

<77.6 4 

Average Test Result 
' . 

0 minutes, 0 seconds 

14.76 

i> I .2 

61.2 

Ill 
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HFI Wasil' Services of North America, LLC (BFI), retained i\ir Quality Specialist, Inc, 
(AQSI) In conduct a pcrliHnwncc evaluation o!'thc new utility (open) flare located at Arhor 
Hills Landfill in Northville, Michigan. The utility flare is an ancillary control device to 
control land !ill gas emissions fi·om Arhor Hills Land till. 

The purpose of' the lest program was to demonstrate that each utility flare meets the 
pcrlimnancc requirements of' 40 Code o!' Federal Regula! ions (CFR). *60, I X. and thus is 
also in compliance with 40 C'FR 60, Subpart WWW, (>0. 752(b)(2)(iii). 

;\QSI conducted the lest program with methodologies outlined in 40 CFR hO.I X. except 
that l I nit ed S I at cs Environmental Protection Agency (lJ S E I' A) rvl ct hod lC, "f)etermination 
l?{Carhon /)ioxide, J\r/etlwne. Nitrogen, am/ 0.\ygen.fi·om 5;talionm:v ,)'ourc.'(',\', "was 
employed li>r net heating value determination in lieu of' Method I X and ASTM Dl '!46, 
Method :lC is the applicable method fill' utility flares at land tills. in accordance with 
Subpart WWW, 60.754(c). 

AQSI conducted the fieldwork on June 2R, 2016, and in accordance with the Test Plan 
prepared by AQSI and submitted to the Michigan Department of Environmental Quality 
(lviDEQ), Air Quality Division, Lansing, Michigan, on May 26,2016. Mr. Mark Dziadosz 
with MDEQ reviewed the Test Plan. Mr. Andrew Secord and Mr. .lcrcmy Chrobak 
conducted the tests, Mr. Pete Campbell with Monitoring Control and Compliance Inc. 
pn>vided on-site coordination of' the tests with landfill and third party operations. Mr. 
Dziadosz and Ms. Dianne Kavanaugh-Vcloti with MDE<) witnessed the lest program. 

The name, addn:ss, and telephone number of the primary contact ti>r tltrlher informal ion 
about the tests and this test report is: 

The name, address, and telephone number of the primarycontact ti1r litrthcr ini(>rmation 
about I he llare and associated opera! ions is: 

iv1s. ( 'fu·isl ina Bossick 
Environmental Manager 

I Telephone 
, " ~~~-----· 

BFI Waste Services ofNotih America, LU' 
5011 S. Lilley Road 

Canton, Michigan 4X I XX 
-----------------------------

Iii· 
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On .June 2X, 201(>, the new utility llarcoperated at an average inlet volumetric !low rate 
or approximately I ,2X2 standard cuhie t<_,ct per minute (scfin) as measured by lJSEP J\ 

Methnds I and 2, or 1,010 sci in as averaged li'omthe recorded process !low meter data. 

The average test results l(>r the utility flare were: 

I) visible emissions: 0 minutes, 0 seconds (accumulated, total), 
2) average nd heating value orthc gas being combustcd: 14.76 megajouks per standard 

cubic meter (M.I/sem), and 
3) average exhaust gas exit velocity: (>I .2 Icc! per second ( lj)s). 

The pcrtimnancc criteria arc less than 5 minutes visible emissions in a 2-hour pcrind, a net 
hc:lling value ol'grealcr than 7.45 M.l/sem, and an exit velocity less than 60 lj>s (or less than 
the maximum permitted velocity (V,,"), calculated to be 77.1> lj>s). 

The test results dcmonstmlc that that utility llarc meets the pcri(mnance requirements of 
~60.1 X. ami thus also sat is lies the requirements of60. 752(b)(2)(iii)(B), at the test llow rate. 

3.0 SOliRCE DESCRIPTION 

/\rbor II ills l.andlill is an active municipal solid waste (MSW) land Iii I. Anaerobic: bacteria 
decompose the emplaced waste. The primary by-products o I' dccnmposit inn arc mel hanc 
(-45-55'!1;,, typical) and carbon dioxide ( .. 4J-45'Y.,, typical), with the remainder balance gases 
nitrogen, oxygen und trace amounts of non-methane organic compounds. 

/\rbor Hills Land till employs a gas collection and control system to meet the requirements 
oi'Subpart WWW. Gas collection wells are installed in a grid pattern about the landlill. 
The wells arc connected to a common header system. A blower produces a vacuum on the 
wclllield. Collected gas is routed to a treatment system i(>r subsequent usc by a third pm1y 
land !ill gas-to-energy (I.FCiTE) plant. BFI emplnys two (2) enclosed llares, and the utility 
llare, as backup I ancillary control devices in the event the LFU'Il' experiences downtime. 
l'or instance, the LF(iTI' was 'de-rated' to allow the utility llare to operate li11' this testing. 

BFI installed the new utility flare at Arbor Hills Lnnd1111 in late March 2016, with li>rmal 
start-up on March 30, 2016. The utility flare is designed to meet the requirements of 
60. 753(b)(2)(iii) at a flow rate of up to I )00 sclin. 

The landlill gas flow rate is variable, and depends on gas production in the landlill. The 
composition orthc land !ill gas varies, but the average Method JC values obtained on 
June 2X, 201 (>,may be considered 'typical:' methane, 44.4%; carbon dioxide. 34.5%,; 
oxygen. I.O'Yo; and nitrogen, 17.0%. The landfill gas temperature at the utility llarc inlet 
averaged 1111 "F. 
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The utility llan; is equipped with a thermocouple to monitor l(n the presence ora !lame. 
and an automatic shutdown soflwarc routine that activates if' the presence of' llamc cammt 
be verified by the sensor. 

4.0 SAMPLE AND ANALYTICAL PROCEDURES 

AQSI conducted measurements in accordance with lJSEI'A Relercnce Test Methods, as 
presented in 40 C'FR 60, Appendix A. The sample collection and anulyt icalmethods used 
in the test pmgram arc listed in the table below. Figure I depicts the sample site. 

Sample M cthod 

LIS EPA Methods I A & 2C 

liSE!' A Method .K' 

USE!' A Method 22 

Pararnctcr 

Stack CJas Vclneily and 
Volumetric Elow Rate 

Carbon Dioxide, Methane, 
Nitrogen, Oxygen, and 

moist urc li'acl ion 

V isihle Emissions 

Analvsis 

Field Data 

Gas Chromatography I 
Thermal Conductivity 
Detector (GC'ITCD) 

Field Observation 

4.1 Stack Gas Velocity and Volumetric Flow Rate (I ISEPA Methods I A and 2C') 

AQSiused Method li\ to determine the appropriate number and location of' traverse points 
on the utility tlarc inlet duct. i\QSI selected traverse points based Oil divisionuflhc stack 
cross-section into equal areas, ami lhc number of upstream and ch)wnstrcam stack diameters 
linm the sample poris In !he nearest llow disturbance. Figure 2 depicts a representative 
flare inlet cross-sect ion and traverse point local ions. 

A()SI used Method 2(' to measure stack gas velocity pressure and temperature at each 
traverse point. i\QSI positioned a standard pilot tube, with a baseline coeflicicnt of()<J'J, at 
each traverse point. The velocity pressure and temperature were measured and recorded. 
Velocity pressure measurements were read ti:·om an inclined watcr~columnmanomctcr with 
increments oi'O.I inches of' water column. The mw liclddala, and compulcr-gcncratcd 
vclotcity and volumetric llow rate spreadsheets arc presented in Appendix i\. 

The average stack gas velocity is a ltrnction of' the average velocity pressure, absolute slack 
gas pressure, average slack gas temperature, stack gas we! mo lecubr weight, and pilot I ubc 
cocrtlcicnl. AQSI derived the average stack gas velocity li·um equations presented ill 
Method 2. AQSI calculated the stack gas llow rate by mull iplication of'the stack gas 
velocity and the cross-sectional area oft he slack. 

AQSI used the measured inlet tlow rate fl·om each individual test to calculate the 
corresponding exhaust gas exit velocity f(ll' that lest. 

!t<' 
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'L2 Determination of Carbon Dioxide, Methane, Nitrogen, and Oxygen li'olll Stationary 
Sources (Method JC) 

i\QSI used Method 1(' to dctennine the net heating value oft he land !ill gas, i\QSI 
collected three, 30--minute (minimum), integrated tank samples oflandlill gas li·om the 
utility llarc inlet (downstream of the blower), 

i\{)SI submitted the samples to Triangle Environmental Services. Inc. (TES). llillsborough. 
North ('arolina l<>r analysis, TES analyzed each tank l(>r cm·bon dio.xidc (CO,), methane' 
(CII,), nitrogen (N2). ami oxygen (OJ) concentration and moisture li'action. Figure 3 
depicts the Method}(' sample train. 

TES ll1llowed the analyticnl procedures of Method JC by using a gas chromatograph (CJC). 
with appropriate separation column iill·thc expected parameters, equipped with a thermal 
conductivity detector (lTD), The TES laboratory analytical report, and the letter ot' 
approva!Ji·omliSEI'i\ ll>r usc of Method 3C, is presented in Appendi.x 13, 

i\QSI used the Method JC analytical results to calculate slack gas molecular weight ( ll1r 
usc in stack gas velocity calculation), and to calculate the net heating value oft he gas being 
combustcd per *60. I X( 1)(3 ). Tlw reported net healing V•!luc is the arithmcl ic average of 
three valid lest runs. 

i\QSI calculated tlw dry molecular weight oft he slack 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 equal to the sum of stack gas constituent concentratinns ('X,) multiplied by the 
concsponding molecular weight of that constituent 

TES calculated stack gas moisture content by Equation JC-1 of Method JC. 

4,3 V isua I Dcterminat ion of Fugit ivc Emissions ii·om M<!tcria r Sources and Smo kc 
Emissions 11·01n Flares (Method 22) 

i\QSI conducted a single, 120-minutc, non-conlinuous observation nl'thc utility flare 
exhaust 1\n smoke emissions, AQSI observed continuously l(lr 15 to 20 minutes, then took 
a break li1r at least 5 -- hut no more than I 0 minutes, and then resumed obscrvat ion in this 
pattern until a lull 120-minute period of observation time had accrued. i\ copy Dfihc 
Met hod 22 nhserval ion data is presented in Appendix A 

53) RESliLTS AND DISCUSSION 

On June 2X. 7.01 C1, AQSI observed an accumulated total oro minutes, 0 seconds of visible 
emissions ti·omthc utility llarc exhausL The limit f(lr visible emissions is less than 5 
minutes per 2-huur time period ICltl, IS( c)( I)], 

111· 
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On June 2X, 21116, the average net healing value of' the gas being combustcd in the utility 
llare was 14. 71> M.llsem. The requirement llll· net heating value is >7.4:'i M.llscm 
[W.I X(c)(l)(ii)J. 

On June 2X, 2016, the average slack gas exit velocity fi·omthc utility flare, calculated fi·om 
field dal a. was 6 I. 2 fj>S. The I i 111 if is <(,() lj1s [ 60. I B( c)( 4 )( i) J, or less I han I he Maxi mum 
Permitted Velocity, V,,.,,, calculated to be 77.6 fjlS [60.1 X(c)(4)(iii)[. AQSI elected to 
compare the lest result in both criteria, as the calculated exit velocity on two (2) oft he three 
(.1) test runs exceed the t10 fj1s limit of60.1 X(c)(40(i). 

The results demonstrate that the utility llarc meets the pcrtimnanec requirements or ~r,o.l X, 
and thus satisfies 40 erR (}0. 752(b)(2)(iii). All test results arc consistent and repeatable. 

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

Mr. ,'vJark Dziadnsz with MDFQ reviewed the Test Plan, and had no objections. Mr. 
[)ziadosz and Ms. Dianne Kavanaugh-VetOJ1 with MDEQ witness the test program 

AQSI quality assurance (QA) procedures included: 

I) leak-check or the velocity measurement system (pitol tube through ma11omctcr), prior 
to each lest, 

2) leak-check or the Method JC train, prior to each test, and, 
3) vcritication ofsurticicnl evacuation ol'cach Method Jl' canister prior to initiation or 

each sample collect ion. 

Raw lield ami compuler-caleulated data used in the dclcnnination or the utility llarc 
average exit velocities and net heating values~ visible em1ssions observation data, and 
recorded process flow meier data, are presented in Appendix A. The Method 3C laboratory 
analytical results and ehain-ol:custody l(mns nrc presented in Appendix B. Sample 
calculations arc presented in Appendix C. 

This report prepared by: --~~w 
Andrew D. Secord 
Environmental Scientist 

This report reviewed by: Cl Q 1 ~/lA J ::j"::J.A~-
1'1, f-Damt A. Olcniaez 

l'res1dcnt 

July 2X, 20 I (l 
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Table I 

lltility Flare Inlet Vnlnmctric Flow Rate and Flare l':xit Velocity 
IWI Waste Services of North Amcri('ll, LLC 

Arbor II ills Landfill 
Northville, Michigan 

AQSII'ro,jccl Nn. 161'1007 

Paranu~tl~r 

'' ' ' ' ' 

Inlet Volumetric Flmv Rate (sclln) .. 
Measured Field Data 

Exit Tip Diameter (inches) 

Exit Tip Cross-Sectional Area (11 2
) 

Allowable Exit Velocity (lj>S) 1 

Maximum l'crmill cd V clocit y, 
. . 

V"''" (Ips) .. 

Exit Velocity ( lj1s) 

1 40 CFR (JO. I X(c)(4)(i) 
40 CFR 60.1 S(c)(4)(iii) 

sclin: standard cubic leet per minute 
11 2

: square ll'ct 
lj1s: !eel per second 

.June 28,2016 

T(•st I Test 2 

1.431 1,290 

R X 

0. 349 IU49 

(,(} (,j) 

78.4 77.2 

68.3 (J (.(J 

Test 3 

un 

X 

IU49 

(,j) 

77.:>. 

53.6 

Average 
··~ 

1.2R2 

60 

77.6 

61.2 



Tahlc 2 
~ 

Utility Flare Inlet Gas Net Beating Value ~(""_...,. 
BFI Waste Services of North America, J.tC -1'&: ~;"'~ 

Arbor II ills Landfill ~ 0' CJ ~ 
Northville, Mil•higan 0<&, <9~ ~ 

AQSI Pro,jcct No. 16FIOH7 -~>. ~ 
.June 28, 2016 • rQ 

~ 

Pararncfcr Test 1 Test 2 ·Test 3 Average 
' .. 

Flare Inlet (ins Methane Content (ppm) 447,(>:13 441,172 441.X72 44:15-'i'J 

Flare Inlet Gas Methane Content ('Y(,) 44.76 44.12 44. I'! 44 . .1(> 

Methane. Molecular Weight (lb/lb mole) I<' !() I <> 

Methane, Ileal ing Value (kcailg) 1 II .9533 11.95.\J 11.'!53.1 

Methane. I !eating Value (kcal/g mole) 1'!1.25 191.25 I<! 1.25 

Minimum Net !!eating Value (MJ/scm)1 7.45 7.45 7.45 7.45 

Flare Inlet Gas Net !!eating Value (MJ/scm) 14.90 14.M! 14.711 14.76 

liSEPA Orlkc oi"Air Quality Planning And Standards' Control Cost Manual 
40 CFR 60. IX(c)(3)(ii) 

ppm: parts per million 
'~C): percent 

lb/lh mole: pounds per pound-mole 
kcal/g: kilocalories per gram 

kcalig mole: kilocalories per gram-mole 
MJ/scm: mcgajoules per standard cubk meter 

j,,, 


