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l(epuhlir St'rviccs, luc. (Republic) retained i\ir Quality Specialist, luc. (i\QSI) to conduct 
non-nwthanc organic mmpound ( Ntv10( ')tests at l.yon Developnwnt. Inc. in New lludson. 
Michigan. t\ utility llarc supplies vacuum and controls landlill gas (LF<i) emissions lh>m 
Lyon lll'velopment, Inc. The litcility is il closed landlill. 

The purpose o I' the lest progmm is to demonstrate that NMO< · produced hy the land till is less 
than 50 megagrams (Mg) per year, o11 three successive test dates. i\ suet:essl\11 demonstration 
will satisfy om· ol'lhrt·c criteria that will allow the litcility to he rclicwd oi'NSPS monitoring 
and reporting requirements. purswml to 60. 7.'i2(h)(2)(v). A lest plan lin Non-lttelhane 
Organic ( 'ompound Tests al l.yon Development. Inc .. New lludson, Michigan ('l'csl Plan) 
prqmrcd hy t\QSI was suhmillcd to the Michigan Department oi'Fnvironmental Quality. Air 
Quality Division- Technical Programs llnil on January II, 201.\. 

t\QSiconductcd the licldwork lin this third NMOC test event on October lJ, 201.\. and in 
accmdance with the suhmilled Test Plan. Mr. Andrew Secord ami Mr. t\ndrt·w Karg 
conducted the tests. Mr. l'vte Camphdlwilh iv1onitoring Cnnlrnl ami Compliance Inc. 
provided on-site coordination ol'tlw tests with land !ill operations. ~'lichigan Department ol' 
lhwiromncntal Quality (MDE()) ditlnot ckct to witm·ss the lest progmm. Tlw results ot'this 
third NM<H'Icst event were: 

Mgiyr: nwgagrams per year 

1 ·10 <TR h0.7:i2(h)(2)(v)(C) 
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;\"M( J( ·.'\lass Fnussion Ua/1' '/t•st l?t'fltl/"1 
{\'OJ/ l>t'l't'lofnllt'llf, Inc·. 
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1.0 INTIWDIICTION 

11age I 
.\'/IN N2811.i 

Republic Services, Inc. (Republic) retained Air Quality Specialist, Inc. (AQSI) lo conduct 
noiHIWthanc organic compound (NMOC) tests al Lyon Development, Inc. in New Hudson. 
Michigan. 1\ uti lily llarc supplies vacuum and controls lamllill gas (I.Hi) emissions li·om 
l.yonlkvelopmcnl, Inc. The li1cility is a closed landlill. 

The purpt>se t>l'the test program is lo demonstrate that NMOC' pmduccd by the land !ill is 
less than 50 mcgagrams (Mg) per year. on three successive lest dates. t\ success lid 
dcnmnstralit>nwill satisl)' one ol'lhrec criteria that will allt>w the li1cilily to be relieved or 
NSPS monitoring ami reporting requirements, pursuant to 60.752(b)(2)(v). 

t\QSI conducted the test program with methodologies outlincxl in 40 CFR ll0.75<1(b). 

t\()SI ct>nductcd the licldwork ll>r this third NMO< ·lest event on October 1), 201 .1, ami in 
a<'<O<>rdance with the Test Plan, dated .lanunry I I, 201.\. Mr. Andrew Seconl nnd Mr. 
i\mlrt·w Karg conducted the tests. Mr. Pete Campbell with Monitoring Control ami 
Compliance Inc. provided on-silt' coordination ol'thc tests with lamllill operations. 
Michigan Department orl;nvironmcntal l)uality (MDEQ) did not ek:d to witness the test 
pnlgranl. 

The n<l!llc, address, and telephone numlwr o rt he primary contact ll>r li1rt lwr inlinnmt ion 
about the tests and this lest report is: 

Nanw and Title- __ T-- ---('ompa~~ ___ L Tckphnn~~··a~ 
I , 1 I 1')\ir ()w_•li.ly Specialis.t •. lne. I (''I") X'",' 7.7_<c,.c Mr. 1\11< rcw Secor< _ o o ' ' 

l'nvironmentul Scientist 67,_ N. 1\<llllord Ro.ud, Stute I S2 (24X) XX7-.\9 1.1 
I llghhmd, f\<llcl11gan 4XYi 7 

-~------ ·---"--·· --·--~--- ---------~~--~- -----~-

The mune. address, and telephone number of the primary contact li>r lilrther inlill'lnation 
about the llarc and associatnl operations is: 

Nnml' and Title 

Ms. ( 'hrisl ina !'curse 
l:nvin)nlltelllal tv1a!lager 

-I~---~ c·u~~~llll)' ~~ ---- 1 
Rq>uhlie s,,·viccs, Inc. 

50 II S. Lilley Road 
Canton, M iehigun 4H I XX 

'" 

(7.14) 2JI-X217 
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Nt\10( · Mms Hillis.\ ion Na1c !i•sf /(('/ltWI 

Lron /)t•n•lotmll'fl!, hw. 
:/(JSI!'mft'l I No. IJF/00/ 

2.0 Sl IMM/\R Y OF RI:SULTS 

l'e~ge -1 

.\'I?N: N!S03 

On Oetoher '1, 201.1, the utility Hare operated at an average inlet volumetric llow rate of 
approximately I,DO standard euhic It"'' Jll'r minute (sdin) as lm,asured hy IISE1'1\ 
Methods I and 2, or '>7'1 sclin ns averaged lium recorded proc<'ss llow meter datn. The 
average N MOC conccnt rat ion obtained lhnn the land Jill gas header (bclinc llarc skid 
condensate knockout J~>t and blower) was I ,200 parts per million (ppm) as carbon, or 200 
ppm, as hexane. 

The average NMOC' mass emission rate is calculated as 1.1.2 megagrams per year (i'vl~/yr). 
using the equation in W. 754(b). 

The limit is a NMO(' mass emission rHI<' of less than 50 Mg/yr per()(), 752(b)(2)(v)(C '). 

The test results demonstrate that the calculated NMOI ·gas produced by the closed landlill 
is less than 50 M~/yr li>r this third and ruml test event. 

3.0 SOl/JU'I' DESCIUI'TION 

Lyon Jkvclnpnwnt. Inc. is a clnscd municipal solid waste (MSW) land JilL i\nacrobic 
bacteria <iccomposc the emplaced wask. The primary hy·produds of decomposition arc 
methane (·45··55%, typical) and carbon dioxide (·40·45'!1,,, typical), with the remainder 
balance gases, nitrogen, oxygen, and trace amount~ nfnon-mdhanc organic compounds. 

Lyon Development, Inc. employs a gas collection and wntrol system to meet the 
requirements oi'Subparl WWW. lias collection wells lilT installed in a grid pattern about 
the land JilL Tlw wells arc connected to a common header system. i\ blower product's a 
vacuum on the well licld. Collected gas is muted to the utility Jlarc lin landlill gas control. 

Lyon Development, Inc. installed the new utility llarc in March oJ'2011. The llarc is 
d<'signed to meet the requirements oJ'60.752(b)(2)(iii)(i\) at a Jlow rail' up to I ,.1511 sdin. 
A{)SI tested the Jlarc on .Ill Ill' I(>, 2011, ami the test results demonstrated that the Jlare met 
the requirements or W. 7 S 2(b )( 2)( iii)( A) at the I cstcd land li II gas Jlow rate ( I ,240 sci in). 
The landlill gas tlow rate to the llarc li>r this NMOC test event was expected to he 
approximately I.JIHI sdin. 

The lamllill gas Jlow is variable, and depends on gas production in the land Jill. The 
composition oft he lmJdlill gas V<lries, but the avcra~e Method .lC' values obtaim'd on 
October '1 .. JOI.1. may he eonsi<kred 'typical:' methane, 43 .. 1%: carbon dioxide, .\3.~%: 
oxygen, 2. I~~~~~~ and nitrogen, )4 1~/t. 

Ill' 
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N1\f()(' ,\lass Fmission Rmc li'sl Nctun·r 
/,\'Pit /)en·lotmlcl/f, In<. 
.·I(!S/I'mf,.,., No. 131"111111 

•1.0 SAM I'Ll' AND AN1\LYTICAL I'ROCEDlJRI'S 

/'tigl' 3 
,\'/1';\/, ,\' .. \\'0.{ 

1\QSI condu<:tcd measurements in acconlancc with lJSEJ>i\ Relcrence Test Methods. as 
presented in 40 CFR ilO, Appendix A. The sample collection and analytical methods used 
in the lest program are listed in the table below. Figure I depicts the sample site. 

----------------------------~------

Samplt· i\·kthod 

l/SIOI'A Methods lA & 2(' 

IISI'I'1\ ~·kthod :l<' 

liS1'1'1\ Method 15(' 

Pat·nmctcr 

Stack Gas Velocity ami 
Volumetric Flow Rate 

Carbon Dioxide, Mt,lhanc. 
Nitrogen, Oxygen, and 

llHlistllrc lh1ctitlll 

Non-methane Organic 
Compound conccnl rat ion 

Analysis 

Field Data 

<las ( 'hromatography I 
Thermal Conduct ivily 
Detector (<ICir< 'I>) 

(las ( 'hromatography ! 
Flame loni-;at ion Detector 

(UC/1·11>) 

•I. I Stack (las Velocity and Volumetric Flow Rate (IIS1'1'1\ Methods I A and 2C) 

A<)Siuscd Method l1\ to dctenninc the appropriate munber and location of traverse points 
on the utility llare inlet duct. i\QSI selected traverse points based on division ol'the stack 
cross-section into equal areas, and tlw number ol'upstrcam and dowmtream stack diametc·rs 
li-<lfnthc sample ports to the nearest llow disltlrbance. Figure 2 depicts the llare iulct cross­
sed ion tmd t ravcrsc point locations. 

A<)SI used ivkthod 2(' to measure stack gas velocity pressure and temperature at each 
traverse point. 1\QSI positioned a standard pilot tube. with a baseline cocrticient oi'O.<J<J, at 
each traverse point. The velocity pressure and temperature were measured ami recorded. 
Vl'lncity pressure measurements were read li·om an inclined 1nanometer with incrcmcnts of 
tl.lll inches of water column. The raw lkld data, and computer-generated velocity and 
volumetric llow rate spreadsheets arc presented in i\ppcmli.~ i\. 

The average slack gas vclodl y is a lime! ion oft he average velocity pressure, absolute stack 
gas pressure, average stack gas temperature. stack gas wet molecular weigh!. and pilot tube 
cnertlcicnt. 1\QSI derived tlw average stack gas vclncity li·om equations presented in 
Method 2. A<)SI calculated the stack gas llnw rate by multiplication of'lht• stack gas 
vcloeity and the cross-sectional area ol'the slack. 

i\QSI used the measured inlet llow rate ti·om each individual test to calculate the 
corresponding exhaust gas ex it velocity I( >r I hat I est. 

In• 
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NMOC Mas., fmtssion Nat1' '/(·st Nctuwt 
/,roll n·\dOJifll('l/1, Inc 
.. 1{!.\'//'mi<'<'l No. 1.1/,.11111/ 

!'age ·I 
SI/:V N.'SI/3 

•I. 2 I let erminal ion or< 'arbon Dioxide, Methane, Nitrogen, ami Ox ygcn li-t nn Si at innary 
Snurccs (I ISEI'i\ Method .\C) amllklcrmination nfNon-mcthanc Organic 
< 'ompnunds in Landlill (iascs (LISE I' A Method 25(') 

i\QS I usL·d rYkt hods .lC and 25C to determine land !ill gas compos it ion and N MO(' 
cnnccntrntion. i\()SI collected three, .10-minute (minimum), integrated tank samples of 
l:mdlill gas li'<>mthc in lei lo the utility llare (upstream oft he condensate knockout pol and 
blower). l'igure 1 depicts the Method 1('/25(' sample lneation. 

t\()SI submitted the samples to Triangle Environmental Services, Inc. (TES), Durham, 
North Carolina l<>r ann lysis. TES :mnlyzcd each tnnk lln carbon dioxide, methane, 
nitrogen, oxygen, and NMOC concentration, ami moisture ti·actinn. Figure 4 depicts the 
Method .\C/25C sample train. 

TI'S !(>I lowed the analytical proc<'durcs of Method 1C hy using a gas chromatograph (<i< '), 
with appropriate separation column l<>r the expected parameters, equipped with a thermal 
conductivity detector (H 'D) to measure carbon dioxide, methane, nitrogen, and oxygen 
eonccntrations. TES used n G(' equipped with a !lame innization detector (FID) l<>r Nl'v!O( · 
analysis. The TFS lahoralory analylical report is presented in Appendix B. 

1\<)SI used the Method 1(' analytical rL'SUits to calculate slack gas molecular W<'ight ( l<>r 
liSt' in stack gas velocity ami volumetric llow rate calculations). TES used the Method .1<' 
annlytical results to o~ygeiH:orrect the raw NMOC concentration data. 

i\QSI cnlculatcd the <h y mo lcculnr WLOight or the stuck gas based on I he assumption I hat the 
primary const itucnls were methane. carhon dioxide, nitrogl:n, ami oxygen (other 
,·ompOIIIHis prcsc\11 have a negligible relative concentration). The stack gas dry molecular 
weight is equal to the stun ol'staek gas constituent concc\llrations ('Yo,) multiplied by thLO 
corresponding mo lccular weight or that const ituenl. 

TFS calculated stack gas moisture content by Equal ion JC-1 of Method .\( '. 

TES reported the Nl'viOC concentration as carbon. i\QSI converted the laboratory results to 
"as hexane" 1 N MO< '11"."""'<1 by d iv id ing t lw raw N MOC conccnt rat ion hy six, pursuant to 
(>0.75'1(1>)(2). The individual NMOC11"'"'"''l datu fi·om the three test runs was used in the 
cq11alion ii·om (>0. 7.'i4(h) to calculai<' NiviO< ·mass emission rate fi·om the landfill. 

5.0 RESULTS i\ND DISCI!SSION 

The calculated NMOC mass emission rate> li-.lln I .yon lkvdop1nclll, Inc. 1\>r the> Octo her '1, 

201.1tcst event was I\ . .' iVIg/yr. 

The results demonstrate that the calculated NiviO<' gas produced hy the landlill is less than 
50 Mglyr li>r this third ami linaltest even!. 
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'-''01/ n~·ldOfJ/J/1'111, Inc. 
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I 'age 5 
.\'NN :V.JS03 

i\<)Sint>lcd t>nc varialit>n and/or anomaly in the normal sample collection procedures. 
Ni\<10(' Test No.2 was to he collected in lank N.12, hut upon conduct of initial leak check. 
i\()SI noted that there was no vacuum in the lank. i\QSI used tank N 171 ti>r Niv!OC Test 
No. ?. 

;\(lSI did not note any control equipment upset wndit ions over the lest period. llowevcr. 
i\()SitH>tcs that the process llow meter data recorded ii·omthc llarc control panel screen is 
approximately 20 percent lower than the llow rate obtained hy l ISFI' i\ Methods I anti 2 
measurement ami calculation. i\<)SI used the measured anti ealculatctl flow rate data in 
cqualit>n i>0.754(h) to cnleulalc NiviOC' ma" cmbsion rate. The usc of the calculatctlllow 
rate data docs not hmclit I .yon Dt:vclopnwnt, Inc.: usc oft he recorded process flow meter 
data in equation (>0. 75•1(h) would yield an approximately 20'.Y., lower NIVIOC · cmi"ion rate. 

MDL'<) did not elect to witness the test program. 1\<)SI quality assurance(();\) procedurt>s 
included: 

I) I .t•ak-chcck oft he velocity measurement system (pitottuhe through manometer) 
2) Vcrilication of sufficient evacuation of each Method .lC canister prior to initiation of 

each sample collection, anti 
.l) I .cak -check oft he Method J( '/25C train prior to each sample collect ion 

Raw lield and computer-calculated data used in the determination of the utility llarc 
velocity and volumetric llow raft,, and rcconkd process flow meter data. arc presented in 
1\ppentlix i\. The ,\-let hod .\C/25(' laboratory analytical results and chain-ol:custody linms 
arc presented in Appendix ll. Sample calculations, including the determination ofNiviOC 
mass emission rate, arc presented in Appendix C'. 

This report prepared by: And~~:K(.~ ' c' _r/) 
Environ mental Scientist 

This report reviewed by: Avi{J~~'Qj;~ __ _ 
i\ndrew D. Secord 
Environmental Scientist 

November I I, 20 I .l 
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Tnhle I 

Nnn-nwthmll' Organic Compound !~mission Ral<• Test Rt•stllts 

Lyon lkvclopmcnt, htl', 

Landl111 Gas llcadcr 

New Hudson, Mkhigan 

Octohcr '1, 20 IJ 

Mnkl'nlal' 

Wl'ight 

Con<·cn t mt inn Flow Rate Flow Rat<' !•:mission Rnll' 

Test No. (ppmv) (sl'fm) (n!"imin) 

Xfl.l X 201 1.214.') 

2 X fl. I X 17') I ,2•1.H 

.\ Xf1.l X 221 1,2.17.1 

1\ Vl'ragl's: 200 1,231.!! 

-- ------------

ppmv: parts per million (volume). as hc,\anc 

sclin: standard cubic !Cet per minute 

m 
1
/min: cubic meters per minule 

1V1glyr: mcgagrams pL~r year 

'· . lll'llllll 

( 'onst ant 

Mgiyr 

I•:quations 

' 1 sc lin I ( .15 .. 11 II I m ) 

I. X'! X 10' li'Oill ·10 CFR (J(), §(10.754(11). 

UN x I tr' * m'imin *ppm 

.14.41 

.15 .. ' I 

.15.04 

J4.HH 

(Mgiy•·) 

1.1. I 

11.'1 

I •l.r1 

IJ.2 
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