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EXECUTIVE SUMMARY

On December 14 1994, a_compliance air test. program was conducted for Y & S

Maintenance,. Inc. theu' landfill located in Scottdale, Pennsylvama. The obJect1ve of the B

test program was t0. conduct gas sampling at the inlet and outlet of an enclosed 1andﬁll gas

flare operating at the landfill with the intent of: demonstrating comphance w1th the o

following four permit conditions as listed in. Pennsylva.ma Dcpartment of Envxronmental
_ Resources (PA DER) Plan Approval No. 65-322-003 for this facﬂlty
Flare gas temperatures greater than or equal to 1500°F (Con_dmon 6)

-, Destruction/removal efficiency. (DRE) of nonmethane hydrocarbon compounds
- greater than or equal to 98 percent (Conditions 7 and 13b) _ ‘

Ermssxon rates of oxides of mtrogen (Condition 13c)

" Residence time of the gas in the flare greater than or equal to 03 seconds
~ (Condition 6) | .

The results of the testing showed an average DRE value of 99.0 percent, thus. satisfying .
Condmon Nos: 7 and 13b of the Plan Approval for: this facility. Flare gas temperatures .

were greater than 1500°F, thus satisfying Condition No. 6 of the Plan Approval for this
facility. Residence times of the gas in the flare were equal to 39 seconds, thus satisfying
Condition No. 6 of the Plan Approval for this facility. -
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10 INTRODUCTION

On December 14 1994 a comphance a1r ‘test program was conducted for Y & Sf |
Mamtenance Inc thetr 1andfi11 located in- Scottdale Pennsylvama “The obJectrve 0 the':"‘_”“‘
“test program was to conduct gas samphng at the 1nlet and outlet of an enclosed landﬁll gas
flare operatmg at the landﬂll wrth t.he 1ntent of demonstratmg comphance wrth the: ¥
following four pernnt condmons as listed in Pennsylvama Department of Envrronmental’f; o
Resources (PA DER) Plan Approval No 65-322-003 for this facrhty : PRI

Flare ¢ gas temperatures greater than or equal 1o 1500°F (Condmon 6)

'Destructton/removal efﬁcxency (DRE) of nonmetharne hydrocarbon componnds‘.% |
greater than or equal to 98 percent (Condmons 7-and 13b) o _ i

_Ermssron rates of. ox1des of mtrogen (Condmon 13c) _
" Residence- time'" of the gas in the flare greater than or- equa'-l fo 03 seconds
N (Cond1t1on6) S . , S S

Testmg was performed by Messrs Rlchard Casselberry, John Shunshock, and Kelly AJala
of Advanced Technology Systems Inc (ATS) under the drrectton of Mr Mtchael P. Kearns'ﬂ
on&SMamtenance Inc o \ St M e A
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20 - ;METHODOLOGIE_S o

~ The cornphance air test: program was conducted in accordance. w1th the document entitled -
"Test Protocol for. Determination of Enclosed Landfill Gas Flare Performance at Y & S '_
Maintenance, Inc.", whtch was submitted to PA DER in September 1994. ‘A copy of ‘this.
document and a copy of PA DER's acceptance letter can be found i in Appendix A.

Testing was performed during periods of normal maximum process operauon and dunng
penods in wh1ch the following atmospheric conditions were saﬂsﬁed

No prec1p1tat10n
- Average surface wind speeds less 10 mph (to prevent ambient air entrainment in the -
* flare stack) - -

Hourly weather updates (including surface wind data) from the National Weather Serv1ce _
Observation Site at Pittsburgh International Airport were recorded during the testing. -
periods:: The field test crew observed no prec1p1tat1on and calm winds during the testmg
penods ' ' o '

Specifics of the individual test methodologxes used in tlus test program are summanzcd in
the followmg sect1ons - |

2.1 Volumetric Flow_-Rate - Flare Inlet Gas Stream

The volumetric flow rate of the pressunzed landﬁll gas in the 10. 432 mch diameter
horizontal duct which supplies gas to the flare was measured in accordance with EPA |
Methods 1A, 2C, 4, and TO-12 and ASTM Method 3416. Five separate gas velocity
measuréments were ‘conducted during the test program through two ports. separated‘ by 90
degrees in the same vertical plane with the use of a standard type pitot tube in accordance
with EPA Method 2C. Velocity measurements were conducted at. twelve traverse points,
six points per diameter; the traverse point locations were calculated in accordance with

- EPA Method 1A. Flare inlet gas temperature was measured simultaneously with the gas -
velocity measurements using a type K thermocouple

Y & S Maintenance, Inc. - : ﬁTs
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‘-Dry gas molecular werght of the inlet gas stream was calculated in accordance wrth EPA e

Method TO-12 and ASTM Method 3416 as described in Section 2.3, The moisture contentj o

of the 1n1et gas stream was calculated in: accordance with EPA ‘Method 4. from the:.'-“-..:'-‘-‘

knowledge of the’ welght gam of the four sample train impingers and-dry- gas volume: j

sampled, One 30 mmnte EPA Method 4 runwas -conducted dunng the test program.:

Theoretmal ma:nnmm morsture content" of the’ 1nlet gas stream was’ also calculated based

on the gas strearm temperature and pressure : | N
22 Volumetnc Flow Rate and Flare Gas Resxdence Tlme = Flare Outlet Gas S

| Stream ' e | - '

The' volumetnc flow rate of the combusted gas in the flare was calculated in- accordance -

- with EPA’ Methods 2B, 4 and TO-12 and ASTM Method 3416 using a. carbon balance

_ techmque The volumetnc ﬂow rate” of the: combusted gas was calculated from- the?f' o

- knowledge of the flare mlet volumetnc ﬂow rate (measured) and concentranons of carbon o ;

- dioxide; carbon monoxrde methane and nonmethane hydrocarbon compounds (NMHC),__‘ “

in the ﬂare inlet gas and combusted gas. The concentrations of the four carbon compounds - b

were measured as clescnbed 1n Section 2 3 The following equatton was used to calculate_z, .
the volumetnc ﬂow rate of the combusted gas in the ﬂare - '

Volumetnc Flow Rate ‘Volumetnc Flow Rate of  * _53 R :: RS

of Outlet Flare Gas (dry cfrn) "_ - Inlet Flare Gas (dry cfm)

R = (C02 + CO + CH4 + NMHC) mlet gas concentratrons (ppmv C)

S (C0+CO+ CH +NlVH-IC)outletgasconcentratlons (ppIHVC) .

_' Flare gas temperature was recorded w1th the. enclosed landﬁll -gas: ﬂares contmuous K '
: temperature recorder; “The" morsture content of the outlet gas: stream was. calculated in..
' 'accordance wrth EPA Method 4 from the. knowledge of the. wexght gain of the four sampl 2 |
- train 1mpmgers and dry. gas volume sampled ~One 30 minute . EPA Method 4 run was-i_;f;__“;_;;_ :

condicted: dunng the test: program Resrdence t1me of the. combusted gas was calculated[;i o -
from the knowledge of the flare outlet gas volumetnc ﬂow rate and total combustlon-.‘;f |
volume in the ﬂare | | | | o

Y&SMamtenance,Inc.- RTS S |
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23 Nommethane Hydrocarbon ‘Compounds and De_stfu‘é'ti'oh. and Removal
' Efficiency ORE) ~ | o

Gas satiflples' were Ejc_l:c)l-le‘c'ued_ simultaneously at the flare inlet and oﬁﬂet-sampljngf‘ioc#tiéﬁgﬂ
' using stainless steel canisters in accordance with EPA Method TO-12. Each sampling train
consisted of an evacuated canister, vacuum gauge, metering valve, and 1/4" sampling probe

(teflon probe for the '-"inlet_.ga.s\,' stainless steel probe for the outlet gas). Prior to sampling, |

the probes were flushed with source gas to remove possible contaminants. Each canister

was filled with source gas until the canister vacuum was reduced to apptoﬁmatélj" 5"Hg
The sampling duration was 50 minutes per canister with the exception of .the:fifth set of "
canisters, which were filled in two minutes (insufficieht daylight .prcvented a IOﬁger
‘sampling duration for this set). Five sets of gas samples were collected as part of the test

program (each set consisted of one flare inlet and one flare outlet gas sample).

Analyses of the collected gas samples were performed in accordance with EPA Method
TO-12, which utilizes a preconcentration technique prior to quantification by a gas
chromatograph with flame ionization. detection (GC/FID). The collected gasfsamples
were also analyzed for fixed gas components (methane, nitrogen, OXYgem, carbon dioxide,
carbon monoxide) using gas chromatography with thermal conductivity detection in
accordance with ASTM Method 3416. -

The destruction and removal efficiency of NMHC in the flare was calculated from the
knowledge of the concentrations of NMHC in the inlet and outlet gas samples and the
volumetric flow rates of the inlet and outlet flare gas streams. “The following equation was
used to calculate the DRE: | | - |

' DRE (%) = 100 * (Inlet NMHC Mass Flow Rate - Outlet NMHC Mass Flow Rate)
Inlet NMHC Mass Flow Rate " -

Y. & S Maintenance, Inc. ' ﬁ“ .
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| 24 : Oxxdes of.N”trogen Flare Outlet Gas Stream _

* The concentranons and ermssxon rates of oxxdes of mtrogen (NOx) from the stack were“' :
measured in accordance w1th EPA Method 7D.. Three sequential tests, each of one-hour.
o duratlon, were performed | Analyses of the EPA Method 7D samples were perfonned by.__ S
ion chromatography ccordance w1th the test. method. - An EPA NOx audlt sarnple was o
- also analyzed with the’ test samples The audit sample results were forwarded by, ATS to_ T
‘ nd - _ernba., Quahty Assurance Engmeer of PA DER‘s Central Office on o
' January 30 199 via telepho -s:_c_onversatlon Mr. Zemba 1nd1cated that the results of the”-; S
- ;analyses of t_h g: d1t sample were w1thm the acceptable range: of values The results of the:"f T
~audit sample have been 1ncluded i thxs test report - ' g

Y &S Maintenance, Inc: + S
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30 RESULTS

" The nonmethane hydrocarbon compound test results have been summanzed in Table 1

~. NMHC concentrations and mass flow rates are reported in units of parts per million by

‘volume as carbon (ppmv C) and pounds per ‘hour (Ib/hr), respectively. The results of the

'~ testing showed an average DRE value of 99.0 percent, thus satisfying Condition Nos. 7 and

13b of the Plan Approval for this facility. The first set of samples was not analyzed since

liquid water was collected in the inlet landfill gas flare camster (liquid water mterferes in
the analyses).

Table 1 also lists other duct and sampling'parameters which include process gas flow rate
in units 'of actual cubic feet per minute (acfm) standard cubic feet per minute (scfm) dry
standard cubic feet per minute (dscfm), and dry cubic feet per minute (dry cfm), moisture
content ‘of the gas streams (percent by volume), and process gas temperature (OF) Flare
gas temperatures were greater than 1500°F, thus satisfying Condition No. .6 of the Plan
Approval for this fac111ty

The mtrogen oxides test results have been summarized in Table 2. The. results of the
testing showed an average N02 concentration.and emission rate of 32.0 mrlhgrams per dry
standard cubic meter- (mg/dscm) and 0.202 Ib/hr, respectively.. Table 2 also lists the gas
volume sampled for each test in units of dry standard cubic feet (dscf) Actual test.
sampling times have also been mcluded in Table 2. '

The exhaust stack gas residenice times are listed in Table 3. Resldence times were greater
than 0.3 seconds, thus sattsfymg Condition No. 6 of the Plan Approval for this t‘amhty

Copies of the test protocol field data sheets pre-test and post—test equtpment cahbratron
results, and flare gas temperature records can be found in Appendrx A. The analytical
results and emissions calculations for each test can be found in Appendix B.

Y & S Maintenance, Inc. o - ﬁ“
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Y & S MAINTENANCE, INC.
'SCOTTDALE, PENNSYLVANIA

: TABLEI

NONMETI-IANE HYDROCARBON COMPOUNDS (NMHC)
o . CONCENTRATIONS AND MASS FLOW RATES
e f'lN ENCLOSED GROUND FLARE INLET AND. OU'I'LET GASES ;o
f - - DECEMBER 14,1994, TR

 Test Nutaber “Rm2." Rm3°  Ruwm4  Run5| Average

* Concentrations

arid Mass Flow Rates © : . o - o
‘InlettoFlare .---.-]:(ppmvc)i:.fi 105 L 357 476 © 539 ‘
. DRI 025 086 127 LTy UL28

231 LUsT4. 0310 1260 .24

' Outlet from Flare:  + i |

_- Destrucuon and . ‘; (%) e
: Removal Efﬁcxency ('DRE) “:.__ L

"5-7--'{‘?7'97-.3‘ R X R T 2GRt

Duct Condmons

1300 1450
S CI3100 0 1450 -
1290 - 14300 17C
057 60 '
16 L8

InletFlow Rate T (acfm) -

Inlet Flow Rate: "~ _' (sefm)”
Inlet Flow Rate U (dsefm) | -
. Inlet Temperature ().
- Inlet Mo:sture Content %)

L6400 8500 6800 8000 |
011530 2030 1630 - ° 1920 |- -1
L D 1700 1700 1700 o

" Outlet Flow Rate
-+ _Outlet Flow Rate
'-Outlet Temperature : S
_' Outlet Mmsture Cbntent" ot f;'(%.)‘-" o

;'NMHC (DDmv C) * 28 32 * Flow Rate (dscfm) * 60 * 12 '

 NMHC(lbmn = * =
' : ‘ __0 08205 * 293 *. 454 * 1E+06

CDRE(%)="" o "100*(In1et NMHC (Ib/h) - Qutlet NMHC. (lblhr)) 5‘
o . Tnlet NMHC (lb/hr)

:. Run 1 not analyzed smce hqmd water was collected in the inlet landﬁll gas flare camster

Y &S Maintonance, Inc. . . 0 IKM0782 095

ADVANCED TECHNOLOGY SYSTEMS, INC.




Y & S MAINTENANCE, INC.
SCOTTDALE, PENNSYLVANIA =

TABLE 2.

. NITROGEN OXIDES

CONCENTRATIONS AND EMISSION RATES

IN ENCLOSED GROUND FLARE EXHAUST GAS
DECEMBER 14, 1994

: ' Rm! - Run2 Run 3 Average
Test Number . Y&S-NOX-1 Y_&SvN'OX-Z Y&S-NOX-3
Concentrations
" and Emission Rates .
Nitrogen Oxides  (mgldscm) 355 . 315 291 320
(as NO2) (Ib/hr) 0.203 0181 0221 0202
Stack Conditions -
' Flow Rate (dscfm) 1530 1530 2030 . 1700
- Moisture Content (%) , 1.0 . _ 7.0
: ‘Sa-mvgling Conditions
Test times EST) 1120 1246 : 1407
to 1220 to 1346 to 1507
. Sampling Time (minutes) & 60 60 |
Sample Volume (dsL) 25.93 26.82 20.44
Y &smintmnce,'mc. S _ JIKM-0782 02/95
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'Y &S MAINTENANCE, INC.
 SCOTTDALE, PENNSYLVANIA

TABLE 3

o ENCLOSED GROU'ND FLARE
' -EXI-IAUST GAS RES'ENCE T]N[E
DECEN[BER 14 1994

Run2 __Run'3"' " Runé4 iRl.ln] 5 Aver-é:g'é_:
Stack Condmons _. 3 ; - - .- -
Smk-Dlame_ter | (ft) 11 ST S DRRNENS ¢ S
Stack Height . - (ft) - .50 . 50 50 500

Flow Rate . (dry cfm) 6400 ssoo- 6800 . 8000 . ¢ .
Gas Res1dence Txme (sec) 45 34 42 36 -

‘Gas RBSldCHCC Tlme (SGC) T * (Stack Diameter *2) * Stack Heloht * 60
: - . 4 *Flow Rate e

Y &S Maistenance; Iné. oo oS KMO782 0295 ..
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DETERMINATION OF
ENCLOSED LANDFILL GAS FLARE PERFORMANCE

Y & S MAINTENANCE, INC.
SCOTTDALE, PENNSYLVANIA

APPENDIX A

 TEST PROTOCOL, FIELD DATA SHEETS, EQUIPMENT -
CALIBRATION DATA, FLARE GAS TEMPERATURE RECORDS
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‘_ ThlS test protocol outlmes specn'ic test procedures and guldehnes to be emploved by_ . 3
" Advanced Technology Systems Inc (ATS) in perforrmng emission measurements from the‘
_Y & S Mamtenance Inc (Y &.’ S) enclosed landfill gas ﬂare operated in Scottdale .
Pennsylvama. The test program ‘will: inclade gas sampling at the irlet and outlet of the
~ landfill gas flare w1th the intent of dernonstranng compliance w1th the followmg five permit
_ condmons as hsted in Pennsylvama Department of Enwronmental Resources (PA DER)."" "
| ‘_Plan Approval No 65-322:003 for thts faclhty SRR |

: Flare gas ternperatures greater than or equal to 1500°F (Condmon 6)

: Destructton/removal effic1ency of nomnethane hydrocarbon compounds greater Pl
| than ort equal to 98 percent (Condtnons 7 and 13b) o :

-Em_i_S_S,iO'ﬂ; 'rat__e‘s:_of-.speciﬂo‘vol:at_ile"organic compo-un‘ds_ (Condition 132)  ~
| Emis”siou”rates_:'of oxides of nit'ro'gen'ﬁ(_Cohditiou 1Be)

_] Re51dence t1me of the gas in’ the ﬂare greater than or equal to 03 seconds o " E
(Condmon 6) | S

The testmg of the ﬂare as" requlred by PA DER, is. tentatlvely scheduled for early- | |
- November 1994 Y & S personnel w111 collect flare: ‘gas temperature and combustton .
. chamber volume data for mc1u51on in ATS s final report. | \ '

' 'Test1ng wxll only be performed dunng penods of norrnal maximum process operanon ‘In‘
~ the event of a nonrepresentauve process operatlon or equxprnent malfuncnon, testmg will . S
~ be: temporanly suspended until” operatlng parameters are similar to- those precedmg the(‘f e

T delay.. Records will be. malntamed explalmng any such interruption. TIn ‘addition, testmg L
& © will only be performed dunng penods in whxch the followmg atmospherlc condmons are e

satisfied:. T S : G - ﬁ_i

Y&S Mamtenance Inc. g R ‘ ' B, T
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No precxpxtauon : | o .
Average. surface wmd speeds less 10 mph (to prevent ambient a_ir"fentrainrri’ent in the -

flare stack)

| -Hourly weather updates (mcludmg ‘surface wmd data) from the Nanonal Weather Semce

Observation Stte at Pittsburgh International Airport are. available via telephone recording
(412-936—1212) Hourly weather updates from the National Weather Service Observanon”
Site at Latrobe Area Axrport (which is closer to: Scottdale than Ptttsburgh Intemanonal :
Airport) may also be available during the testing periods. ATS will record this weather
information during the test periods to ensure that the testing is only performed durmg the-‘ |

‘appropriate periods.

Y & S Maintenance, inc. o . _ RTS
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2.0 PROCESS DESCRIPT!ON

Followlng closure of dtsposal cells (final gradmg and cappmg), a network of landﬁll gas_
~ collection wells’ were mstalled in large d1ameter borings which were. drilled 1nto the 1andﬁll s
Gas collected by the wells is. routed via’ an extenswe piping. network 10 a central locanon -
-which is 1dent1ﬁed as the enclosed ﬂare stanon. Blowers are used to apply a vacuum to the?
gas collectton network. A senes of valves are adjusted to maintain the. appropnate vacuurnj- o
on each extracuon well. The vacuum ‘on’ 311}' gwen well ‘may- also be: adjusted in order to_ el
~ mitigate landﬁll gas mlgranon. ‘The landfill gasis ‘combusted in an, enclosed ﬂare 1n order” S
'to mmgate landf' 11 odors and to rmmrmze ermssmns from the. landfill P

[

.‘-:‘

1o

o ing

ey
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IKM-0782:09/94 "~ " i vl C3e - e
S o ADVANCED TECHNOLOGY SYSTEMS, ING.




3.0 TEST METHODOLOGIES

The execution of the test program. wxll requxre the use of several EPA and ASTM SR

. promulgated procedures. Specifics of the. individual test, methodologles to be used in thlS
test program are summarized in the following sections. '

31 Volumetric F_'lo‘vt Rate - Flare Inlet Gas Stream. . .
The volumetric flow rate of the. pressunzed landﬁll gas in the appro:umately 12 inch -

diameter horizontal duct which supplies-gas t0 the flare wxll be determined in accordance
with EPA Methods 1, 2, 4, and TO-12 and ASTM Method 3416. Four separate gas velocity

measurements ‘will be conducted during the test program through WO, ports separated by9%

- degrees m the same vertical plane with the use of an S-type. pttot tube m accordance with
EPA Method 2. Velocity measurements will be conducted at twelve traverse pomts, six
points per diameter; the traverse point locations will be calculated in ‘accordance with’ EPA' T
Method 1. Flare inlet gas temperature will be deterrmned 51multaneously with the gas o
velocity measurements using a type K thermocouple

Dry gas molecular weight of the inlet gas stream wﬂl be deterrmned in accordance with
EPA Method TO-12 and ASTM Method 3416 25 described in Section 3.3. The moisture |
content of the inlet gas stream will be determined by- Kknowledge of the welght gain of the
four sample train impingers and dry gas volume sampled in accordance with EPA Method
4. Three separate one-ha.lf hour EPA Method 4 runs will be conducted dunng the test
program. _' ‘ : S

3.2 ‘Volumetric :Flow Rate and Flare Gas. Reaidence ‘Tlrn_e'-‘ Flare'-'_ Outlet Gas -

The volumetric flow rate of the combusted gas in the ﬂare will be calculated in accordance :
with EPA. Methods 2B, 4, and TO-12 and ASTM Method 3416 usmg a carbon balance
technique. The volumetric flow rate of the combusted gas will be calculated- from the
_--' knowledge of the flare inlet volumetric flow rate (measurcd) and concentrations of carbon

' dioxide, carbon ‘monoxide, methane, and nonmethane hydrocarbon compounds (NMHC)
in the flare inlet gas and combusted gas. The. concentrattons of the four carbon compounds o

Y&S Mamtenance, Inc ' : HTS I
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-:Volumetnc Flow Rate . o 3
of Outlet Flare Gas (dry cfm) ‘ Inlet Flare Gas (dry cfm)

: consrsts of one ﬂare mlet and one ﬂare outlet gas sample)

- Analyses of the collected; gas samples w111 be performed in accordance w1th EPA Method""__‘__:'i;_z“

w111 be deternuned as descnbed in Sectton 3.3, The followmg equauon wﬂl be used to

- calculate the volumetrtc ﬂow rate of the combusted gas in the ﬂare

ho

Volumetnc Flow Rate of : R . :j ; |

: R-.=_ (C02 N CO * CH4 + NMHC) mlet gas conccntratlons (ppmv C)

?;;(-COz +CO+CH4+NNIHC)MM*’5 Cdn‘cémﬁbns --(_Ppmvf C) L

' Flare gas tempemtﬂrc Wl-.‘_-;be recorded via'a type K thermocouple mserted at the samplmg

port and- checked agalnst the ﬂares contrnuous temperature recorder. Percent mo1sture_ _‘
content, by volume of the exhaust gas wﬂl deterrmned by the knowledge of the werght gain

‘of the four sample tram xmpmgers used in the NOx sarnplmg train (see Sectron 3.5) and dry“ S f‘ |
: gas volume sampled in accordance wrth EPA Method 4 | _ i

Resrdence ttme of the combusted gas wﬂl be calculated from the knowledge of the ﬂare\“"-:‘ S
outlet gas! volumetnc ﬂow rate and total. combusuon volume in the ﬂare R

3.3 Nonmethane Hydrocarbon ,\‘Compounds and Destructxon and Removal
Efﬁctency(DRE) et LA . oo

Gas samples wxll be collected stmultaneously at the flare mlet and outlet samplmgj__{

* locations using stainless steel canisters in. accordance with. EPA Method T0-12. Eachi_\ﬁ,_‘" ;“;ﬂ |

samplmg train consrsts of an evacuated camster, vacuum gauge, metenng valve and 1 /4"_;- o

to remove poss1ble contammants Each camster wﬂl be filled w1th source gas unnl the o

camster vacuum is' reduced to approxtmately 5" Hg (approxrmately one hour samphng e
duratlon) Four sets of gas samples will be: collected as. part of the’ test program (each set_ "

TO-12, whtch unhzes a preconcentrauon ‘technique- prior to quannficatton by-a gas | T

‘chromatograph wrth ﬂame 1omzanon detectmn (GC/FID) - The preconcentrauon“"n"f'

Y&S Mamtenancc, Inc.
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simultanc_ously allows for @ separaung the ﬁxed gas components (methane, mtrogen,_
' _oxygen, carbon dioxide, carbon monoxlde) from nonmethane hydrocarbon compounds and' R
- (iD) concentrating the NMHC in order to achieve analyﬂcal detection: limits of 0.01 pa.rts o
~ per million by volume (ppmv) as hexane. The use of helium or argon as the GC/FID" '
carrier gas-as required by EPA Method TO-12 eliminates the variable response of the
GC/FID to-various organic compounds in an oxygen at tmosphere, such as in EPA Methods
25A and 25C. (EPA Method 25C does address this problem by first requiring the oxidation. .. .
of all NMHC to carbon dioxide, then reduction of carbon dioxide to. methane before
quantification ‘by the FID. However, since there is no ‘preconcentration of NMHC, the
EPA Method 25C analytical detection limit is ca. 5 ppmv; which is about 500 times greater. . - -
than the EPA Method TO- 12 analvtxcal detection limit). As such, the detector response for
EPA Method TO-12is nearly one for all compounds.

The collected gas samples will also be analyzed for fixed gas components (rnethane,
nitrogen, oxygen, carbon “dioxide, carbon monoxide) using gas, chromatography” with
thermal conductivity detection in accordance with ASTM Method 3416.

The destruction and removal efficiency of NMHC in the flare will be calculated from the
knowledge of the concentrations of NMHC in the inlet and outlet gas samples and the

 yolumetric flow rates of the inlet and outlet flare gas streams. The followmg equation wﬂl
be used to calculate the DRE.

DRE (%) = 100.* (Inlet NMEIC Mass Flow Rate - Qutlet NMHC Mass Flow Rate)
| Inlet NMHC Mass Flow Rate .

34 Volatﬂe Organic Compounds - Flare Outlet Gas Stream

Three addmonal ga.s samples will be collected at the stack location only in accordance with
EPA Method TO-14. Collection of gas sample will be performed by drawing source gas
‘into a pre-evacuated 6 liter SUMMA passivated stainless steel canister. Quantification for
the following volatile organic compounds will be completed using gas chromatography /
mass spectroscopy‘procedures for each gas sample in accordance: with EPA Method TO-14: |
benzene, cl;loroform, 1,2-dichloroethane, chlorornethane (methyl chloride), methylene

Y &S Maintenance, Tne. - ATS o
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chlonde perchloroethylene (tetrachloroethene) tnchloroethvlene carbon tetrachlonde X o
‘vmyhdene chlonde (1 l-dlchloroethene), and vmyI chlonde : R

3.5 Oxldes of Nxtrogen Flare Outlet Gas Stream

The. concentranons and em1ssmn rates of oxtdes of mtrogen (NOx) from the stack w111 be‘ SR
 determined in accordance thh EPA Method 7D. Three sequentxal tests each of one-hour
' duration, will be performed Analyses of the EPA Method 7D samples wﬂl be performed-' AT
~ by ion chromatography in accordance thh the test method. An EPA NOx audtt sample‘-'% i
will also analyzed w1th the test samples ‘ oL

Y&S Mamtenance, Inc..
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40 QUALITY ASSURANCE AND QUALITY CON'I'ROL

Quality assurance (QA) and quahty control (QC) pracnces and procedures wﬂl be'
'mcorporated in the test program to ensure the reliability of the test results A brief
ummary of the program QA/ QC is provrded in the following sections: -

4.1 Orgamzatton and Responsrbrhtres

ATS's pro]ect manager, Mr. John Shunshock, is ulumately responsrble to the chent for the -

quality of the test program. . This includes. review of the spectﬁc tasks ‘involved and e o
assurance of adherence 10 standards necessary for confidence in the he final product. Qualrty\ o |
issues at the test srte ‘are the responsrbrhty of the test teamm leader Mr. Richard Casselberty: . -
Testing quality issues include- conformance to testing protocol knowledoe of methodology, : - -
and the experience necessary to detect possrble problems. ST -

- 42 . Quality Objectives

The. ob]ectrve of the test program is to- provide reliable ermssrons data to be used for
compliance. determmatrons “The program will be conducted accordmg to- prescnbed- }
methodology that has been demonstrated to deliver results wrth a hrgh degree of -
confidence. | |

43 QA/QC Procedures

A series of measures -designed to provide adequate control of the ‘yariables mvolved n | o
ernissions testmg will be implemented in the test program. The. measures mclude the

following:

All ﬁeld samplmg data will be recorded ort pre#printed_rforms.

A field log will be mamtamed by the team leader documenting the test
) program field activities and notmg any problems or abnormahnes that could -
. havean effect on the results. - ‘

& S antenance, nc.: ' m .
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All calculanons and data reducuon mll be subJected to rev1ew for data
vahdanon purposes o A :

’I'he followmg secuons summanze the spec1fic procedures to be followed. e ' ‘

. 4.3.12{ volum:etri_éirlow R*atef- o

.All prtot tubes, thermocouples, drfferenttal pressure gauges, and balances used in the test. .

program are: calibrated on.a: routme bas1s and mspected prior ‘to. theu' use.: Pltot tubes : |
connectmg tubmg and dlfferennal pressure gauges w1ll be leak- checked on—sxte before and._ i“ :'
after each velocrty traverse Impmger wexght measurements will: be performed w1th a SUNEER S

calibrated balance Thxs balance will be checked penodlcally usmg standard welghts >

Following compleuon of the program, a cal'branon ¢heck of the equipment actually used mf_" N
‘the testmg wﬂl be performed. Cahbratmns will be performed accordmg to EPA Method 2 I

4.3.2 Camster Samplmg

Pressure i the camsters wﬂl be checked before and after samplmg The post—test pressure- o

. will again’ be: checked upon recelpt by the laboratory to. venfy that no lealcage occurred R
This leak check procedure will ehrmnate the néed for a nitrogen analy51s of the NMHC -- N -
samples prior to ‘analysis. ' A laboratory blank ‘summa canister will be analyzed for total
nonmethane hydrocarbon compounds ‘and " speciated volatile organic “compounds and

contammate levels, and, lf found in these camster samples will be subtracted from actual :
 test sample results for destructton efﬁmency and em.tssmn detenmnaﬁons L

E 4‘3.3 ;-Nmi-agie‘n_'oaaes_ .

Nttrogen oxtdes samphng trams wﬂl be leak checked on-sne before and after each test run A

Following completlon of the program, a cahbratton check of the’ equrpment used in: the test

'. effort ‘will be performed. A NO blank and PA DER supphed audlt sample wﬂl be

' analyzed withi the! test - samples to venfy the accuracy of the results.. I analys1s results\_. )
*indicate: non—quantrfiable values below the detecnon l1m1t, then a zero value w111 be used

for’ ennssmn calculauons If values can be approxlmated below the detecnon lmut then;_

-~ these values will be used m an enussmn calculauon

Y &S Maintenance, Inc. -
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50 TEST PROGRAM REPORT

A test report will be submitted at the conclusion of the Sampling prqgrém. The results of
-the individual test parameters will be presented in a summary table with a comparison with
allowable emissions to demonstrate compliance with the provisions of PA DER Plan

- Approval No. 65-322-003 for this facility. This report will also include an overview of the
test program conducted, personnel conducting the tests, the analytical results, and any

occurrence that could have an effect on the test results. The appendices to this report will .

contain field data sheets, pre and post-test calibration information, process description, -

process production information, and emission calculations. . o

Y & S Maintenance, Inc. ' | ﬁTs
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¢ P.0.Box-8468
- Harrisburg, PA '17105-8468
i Novemberid, 1994 .

o T1TAT87-654T. .

Bureau of A“Q“ahtYCOnﬂ‘ol R

Mr. Michael P.'Kearns
Environmental Engineer - - = -

. Y&S Maintenanee, Ine,.” -0 T
'R.D. #1, Landfill Road: = -

P.0.Box 223 -
Scottdale, PA 15683 '

. The test protocol, submitted with your letter of September 30, 1994, to Mr. William. J. ~
Charlton for nonmethane organic-compounds (NMOC) and nitrogen oxides (NOx) emissions -
testing for your landfill gas enclosed ground flare locsted in East Huntingdon Township,. :,
Westmoreland County, is acceptable to the Department with the following conditions:

1. Moi-sttire‘-}contght: in the flare outlet: m'u:st“‘b.e determined by using EPA Met’hdd;@.‘-‘

Moisture determination from NOx sample trainas proposed by you is'not acceptable.

2. AnEPA NOy audit sample will be mailed'to you, This sample must be analyzed .
‘eoncurrently with ‘_thjgafNOx.'test'___simple_s;'- and the result must be included in the final .

testreport. . .

“You are not required to perform tests for specific volatile organic compounds-as stated in: .

_ Section 3.4 of the protocol, since Condition Nos. 134 (tests for specific volatile organic ;
" . ecompounds) and 15 (ambient impact analysis) have been eliminated from special conditions of -
Plan Approval No. 65-322-003 by Mr. Philip Sapala of our Southwest Regional Office. = L

_ . . Acceptance of the fmal téStireport-wiﬂ be contingent upon fulfilling all appliéab-ilé."?' .
" requiremerts of Chapter 139 of the Pennsylvania Department of Environmental Resources"

" Rules and Regulations; the Source Testing Manual, and Plan Approval No. 65-322-003.. - . -

- Sineerely,

- Jaydeb Pai L
Air Pollution Control Engineer . .~ .
- Division of Source Testing and Monitoring
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o o DETERMINATION OF .
ENCLOSED LANDFILL GAS FLARE PERFORMANCE

' ¥ &S MAINTENANCE, INC.
SCOTTDALE, PENNSYLVANIA -

APPENDIX B

ANALYTICAL RESULTS, EMISSIONS CALCULATIONS

ADVANCED TECHNOLOGY SYSTEMS,INC.”




94 122 1 OB Advanced Tech;

AIR TOXICS LTD i
AN ENVIRONMENTALANALYTICAL LABORATORY D L
WORK ORDER #: 94122103
‘ Work Order Summary ‘

| CLIENT: MI Patnck Stockton SR BILL TO: Accounts Payable ;
L o - Advanced Technology SYstems Inc S - "Advanced Tech. Sys., Inc
--3000 Tech Center Drjve:" "~ - RN

| “339 Haymaker Rd., Suife 201
Monroevﬂle. PA 15146-3055'

Monroevﬂle. PA 15146

- PHONE:" . 412-829-2208 o nwoxcxa#sses

- FAX: . 412-829-2415: 0L P.O0#.1003 Ky

* DATE RECEIVED' 12716794 g_i . PROJECT # IKM 0782Y&S
DATE COMJ’LETED' 12/30/94 o 1;; AMOUNT$ $800 oo

RTRRITEER RECEIPT
FRACTION# _ NAME - SRER R T P : VAC PRES. . . ‘PRICE
o01A Y&S-NMHC IN-l“‘ o ToA12 NAY . NG
023 _ Y&S—N‘MHC-IN-z e TOR12 1.5 "Hg - $100.00
.03 Y&S:NMHC-IN-3 . TO-12 ~ B3.0"Hg $1oooo
03B . - Y&S—NMHC IN-3 Duphcate' S TO-12 ~30"Hg.  NC
© 04A - Y &S-NMHC-IN-4 L TO-12 2.5"Hg $100.00
osa - Y & S-NMHC-IN-5 e TOA12 6.0"Hg ' $100.00
J0BA - . 0 Y'&S-NMHC: OUT-I" .. .. TO-12. . 35"Hg . .NC
07A  Y&S-NMHC:OUT-2 = oL TOA12 " 8.5"Hg ° . $100.00
L 08A - Y &S-NMHC-OUT-3 S0l TOH12 ,330"Hg‘ ' $100.00
09A - - L Y&S-NMHC-OUT-4 . 0" i) TO-12- ' O"Hg. - o $100: 00
“10A - Y & S-NMHC- 0UT—5 L To-12 20"Hg‘ $100.00°
114 & O “‘Method Spike . _‘ '5;‘ . TO-12  NA NC -
128 LabBlank . o0 Toal2 0 NA NG

o B owm_sfltd
: g Labora-tmyDirecmr R g ' S / S T

180.--BLUE RAVINE ROAD SUITEB . FC)LSOM CA 95630
(916) 985'1000Paé:eAf< (918) 985 1020 '
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@ AIR TOXICS LTD.

"94122 10A Advanoéd Tech.

AN ENVIRONMENTAL ANALYTICAL LABORATORY. .
‘WORK ORDER #: 9412210A

Work Order Summary
CLIENT: Mr. Patnck Stockton B BILL TO: Accounts Payable
' Advanced Technology Systerms, lnc. . Advanced Tech. Sys., Inc.
/3000 Tech Center Drive ‘ . 339 Haymaker Rd., Suite 201
" Monroeville, PA 15146-3055 ' . Monroeville, PA 15146 °

PHONE: | 412-829-2208 B nworcr: #5665

FAX:  412-829-2415 ' P.O. # 1003

DATE RECEIVED: 12/16/94 PROJECT # IKM 0782Y & S

' DATE COMPLETED: 12/30/94 _ - AMOUNTS$: $1.23540 .~ -

FRACTION# . NAME TEST  VAC./PRES.  PRICE
01A Y & S-NMHC-IN-1* - ASTMD-3416 N NC
02A Y & S-NMHC-IN-2 ~ ASTM D-3416 1.5"Hg - $120.00
03a Y & S-NMHC-IN-3 ASTM D-3416 . 3.0 "Hg, - $120.00
04A Y & S-NMHC-IN-4 ASTMD-3416  2.57"Hg $120.00
05A Y & S-NMHC-IN-5 'ASTM D-3416 6.0 "Hg $120.00
06A . Y & S-NMHC-OUT-1* 'ASTM D-3416 35"Hg = NC
07A _ Y & S-NMHC-OUT-2 . ASTM D-3416 3.5 "Hg ' $120.00
08A Y & S-NMHC-OUT-3 | - ASTM D-3416 3.0 "Hg $120.00
09A _ 'Y & S-NMHC-OUT-4 - ASTMD-3416 .~ 0"Hg - = $120.00.
‘10A Y & S-NMHC-OUT-5 ASTM D-3416 2.0 "Hg $120.00 -
11a Lab Blank ASTMD-3416 =~ NA . - NC
‘Misc. Charges: 1 Liter SUMMA Canister Preparation (10) @:$10.00 each. $100.00

Shipping (11/28/94) ) . $175.40

CERTIFIED BYMM’- o - . DATE: /;‘,1/9 cﬂ/’/‘/"/Z

Laboratory Dircctor

180 BLUE RAVINE ROAD, SUITE B » FOLSOM, CA 5630
(916) 985-1000p3 é=eAf( (916) 9851020, -




9412210A! Adt-.‘éhced Tech!

AIR TOXICS LTD

SAMPLE NAME: Y & S- NMHC N
ID#: 94122108024

2

Atmosphenc Gases by Modxfied ASTM D- 3416 :
GC/TCD/FID E :

Compound |- © 0 I Det Ln:mt (%)
~-0.002
101002
. .0.002 -
i+ :0.002 -
©0.002.

Carbon Dioxide

Container Type:- 1 Liter SUMMA Camster

i Page3. | ol




"9412210AAdvanccd-_Tech-. R

AIR TOXICS LTD

- SAMPLE NAME: Y & S-NMHC-—IN 3
ID#: 9412210A-03A

Atmosphenc Gases by Modiﬁed ASTM D-3416 o
GC/TCD/ TID '

. Compound Det. Limit (%) . . Amount (%)

‘Oxygen T ' 0.002 - . . .8l

© Nitrogen o 0.002 o 55 S

Carbon Monoxxde T 0.002 - - . Not Detected‘ o
Methane i 0.002 ' 18- 0

Carbon Dioxide - 0.002" | 18

Container Type: 1 Liter SUMMA Canister

Page 4 -




DilUFa

Compound

‘;94 12‘21—@ Kéﬂré’.rtcéd rrecnf.% -

AIR TOXI S LTD
'SAMPLE NAME: Y & S-NMHCAN-4 -
ID#: 9412210A:044

Atmosphenc Gases by Modaficd ASTM D 3416
GC/TCD/F]ED o

Oxygen
Nn:'ogen
Carbon Monoxxde
Methane
Carbon onmde

"','A‘:.;'.D_ét_, Lumt (%) - . Amount (%).:_g'f

. 0.002"
1 0:002
-+ 0.002.

17
17

Container Type: 1 Liter SUMMA Canister "< - .~

Page -

Not Detected i




9412210A~A;:1'vanced_ Tech.

AIR TOXICS LTD.

SAMPLE NAME: Y & S-NMHC-IN-5 .

ID#: 9412210A-05A

Atmospheric Gases by Modified ASTM D-3416
GC/TCD/FID

Compound. - Det. Limit (%]  Amount (%)
Oxygen 0.003 —— 84
Nitrogen ‘ _ 0.003 56 -
Carbon Monox:lde 0.003 Not Detected
Methane : " 0.003 17 :
Carbon Dioxide 0.003 - 18

‘ C_bn,__tainer Type: 1 Liter SUMMA Canister

Page 6 .




9412210AAdV8nced Tech.

TOXICS LTD

SAMPLE NAME Y & S NMHC OUT-I*
ID#: 9412210A-06A ‘

Atmosphenc Gases by Modified ASTM D- 3416
GC/TCD/FID

;\Compound-.':_;:if Det. Lmnt (%)

" Amount (%)

Oxygen -

. - 0.001
. Nitrogen

” o ?00_01__--,.,_-_
Carbon Monox1de - .0.001 e
 Methane - A 0,001

~ Carbon Dioxide .~ -~ -~ . 0,001 .

.‘*Sample on- hold per chent's request. _ c

Container 'Iw'pe. 1 Liter SUMMA Ca.mster

Page7

“7"Not Analyzed "
- Not Analyzed.

- Not Analyzed "
Not Analyzed: -
~Not Analyzed -




94 1221 OA Advanced Tech. .

AIR TOXICS LTD

SAMPLE NAME: Y & S—NMHC—OUT-2 :
ID# 94122 1OA-'07A

Atmosphenc Gases by Modified ASTM D 3416
GC/ TCD/ FID ‘

Compound . I o Det. Limit (%) Amount (%)
Oxygen - 0.002 14 ‘
Nitrogen . . 0.002 .79 '
Carbon Monoxide , 0.002 - Not Detected.
Methane ' . 0.002 - .
Carbon Dioxide - - - 0.002 - -

' Container Type: 1 Liter SUMMA Canister

Page 8
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-‘f-_._:? J9‘4 1122 I'QA'Adiféhced'Tééhzi” -

AIRTOIICS Lto.
SAMPLENAME 'Y & S*NMHC- OUTS B
ID# 9412210A-08A - PR

Atmosphenc Gases by Modiﬁed ASTMD-3416
c GC/TCD/FID e '

Compound
Oxygen
Nitrogen:
Carbon Monomde
Methane’
Carbon Dioxide:

Det. Lun;t {%)

- 0.002 -
0,002 ‘
10002

©0.002.7

0:002"

Container Type: - 1 Liter SUMMA Canister




94122'10A'Advénceda'1‘ech.‘ o

~AIR TOXICS LTD

SAMPLE NAME: Y & S-NMHC-OUT-4 S
ID#: 94122 10A-09A '

Atmosphenc Gases by Modified ASTM D-3416
GC/TCD/FID

Compound . Det. Limit (%) Amount (%)

“Oxygen ‘ . 0.002 . N 14
Nitrogen 0.002 29 s
* Carbon Monoxide ' _ 0.002 . . NotDetected =~

Cai'bon Dioxide -~ ' 0.002 : : 7.1

Container Type: 1 Liter SUMMA Canister

Page 10"




g412210AAdvand Ten

AIR T.XICS LTD

SAMPLE NAME: Y'& - NMHC- om*—s :
ID#: . 94’12210A-10A '

Atmosphenc Gases by Modiﬁed ASTM D-3416
GC/TCD/FID S

Compound | Det Limit: (%) L 5 Amount (%) i
Oxygen ‘ —+0.002 : ERLE T
Nitrogen . - " o L ;0002?-‘,--\;.--, cool7g T
Carbon Mononde_ : : 0002 Not Detected
Methane .. = " . oo 0002 Not Detected
Carbon: DlOdee T ' 0.002- .. . 7.3 .

Container Type: ‘1 Liter SUMMA Canister '

- Pagell. .-




Atmosphenc Gases by Mod;ﬁed ASTM D-3416
GC/TCD/FID

Compound

- 9412210A Advanced Tech. .

AIR TOXICS LTD.
SAMPLE NAME:. Lab Blank .
ID#: .94‘.122'10A-_.1.‘1A )

Amount (%)

Det. Limit (%) )
‘Oxygen . 0.001 . ~~Not Detected
Nitrogen' -0.001 _ . 100
Carbon Monoxide 0.00% - Not Detected
Methane ' "0.001 - Not Detected
Carbon Dmxxde - Not Detected -

' Container Type: NA

0.001

‘Page 12
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o0 TenCemaDive 0 1H&Environmental
\onreeviiie, PA 15146 . _ Health Laboratory
wes20 - R P
ax 412 825 2407 T o FE

A UEC

USX Engineers ' -
& Consultants, nc

\

[V . o
F

Februa;y 2, 15895

Advanced Technology Systems, Inc.
ATTN: Mr., Patrick Stockton

3000 Tech Center Drive
‘Mozroeville, PA. 15146

Gentlemen:

A::ached.arefthe analytiqal_resulﬁ(s) of the analysis on sample{é)-submitféd'td"thé UEC
Laboratories om January 10, 1995. Should you have any questicns: regarding this report,.
please contact us. An inveice will be issued shortly. ‘ L B -
These results are submitted persuant to USX Engineers‘&-Consu-tants, Inc.'s cﬁrren: terms
and conditions of sale, including the company's standard warraaty and limitation of
liability provisions, and no responsibility or liability is assumed for the manner in
 which the results are used or interpreted. S C ' :

The results were derived with the following methods and limits of detectibn.

ANALYTE = - - METHOD ‘ LoD .

NTITRIC OXIDE/NITROGEN DIOXIDE EPA METHOD 7D-I

We appreciaté the opportunity to be of service and look forward ‘to our continued
gssistance to you. :

NOTE: Samples will be stored for only one month following the report date.

Sincerely,

'/’ZMLLE-'/@ /3:'.(_,.—:.-\.( Fhe a0 _

' Mark R. Banister, CIH, Quality Assurance Officer

Enclosures

A subsidiary of USX Corporation

P |




iH & EnnTronmental-. Laboratqr1es

sx Engineers & Consultants Izzc.: U

L

i 4600 Tech Center Drive

o UDATE - - 0w/aLes

“ " Mearoevilie. PA 15146
e L o400 FAX:

(412)825-2407
AIHA Accred1tat1on #322 ‘ ST

" REPOR, OF TEST RESULTS |

CPAGE -

~ Customer:

| ATTENTION: Mr Patr1ck Stockton

ZE'ACVEDC“G TEChnOIOBY Systems .n‘u :
‘“;~000 Tech Center Drive’ ‘ :

ﬁ§~~qroev111n PA 15146-

-0

b wC's Requested by

Acvanced Techno1o )
Pnone NQ 765" gy ystgm%

412-
0782

CUST OMER 0 % :
. bITE LOCATIO

- TTRAKING NUMBER: 50075

lDl C
Y &S5

f'U:C

CLIENT ID‘ ANALYTE

| eem

| ' T oate_ | _DaTe | OATE. |
“Loo/peu | METHOD | ‘sRWCeo | Refelven [aalizes |

; Y'& S - NOX-1 ' NITRIC DXIDE/NITRDGEN DIOXIDE

0243,

" 0.001|EPA METHCD 7D-1C - | 12/14/94 | 01/10/95 |- 01/13/55 |

,,,,,,

1Y & S - NOX-2 "INITRIC OXIDE/NITROGEN DIOXIDE

" 0.233| . 0.00L|EPA METHOD 70-1C | 12/14/94 | .01/10/95 .| 01/13/%5

| TC7S|Y & S - NOX-3,

NITRIC OXIDE/NTTROGEN DIOKIDE | -

32| . 0.001]EPA METHCD 7D-IC. .| 12/14/94 | 01710/95.] 01/13/85 | -

T30757|Y & § - NOX-BLANK _[NITRIC OXIDE/NITROGEN DIOXIDE

'4:0 e L

~0.231] B
0.001|EPA METRCD 7D-1C: . | 12/14794 |:01/10795 | 01/13/95

30758 | AUDIT SPL: #07748

"[NTTRIC OXIDE/NITROGEN DIOKIDE [

T0.553|  0.00L|EPA METHCD 7D-1C | 0L/09/95 | 01/10/95|: 01/13/85 |

* = [nformation not supplied % client. less t
Y

= [nformation_not requested client:

"”.‘-.‘-‘:NTE

st b O Fhsiinee

’53725. M:THOD CALIBRATION EITHER PERFORMED OR VERIFIED WITHIN 24‘r‘JRS OF AVALYSIS UNLESS OTHERWISE SPECIFIED %t

N/A = Not Applicat™s. y.
Please note PPM resu]ts are a- d1rect read1ng off t e IC R

than.

T P

ﬂumuA,A /rrn4L44&4) E

217

,;:;;QVED

Mark R. Banister, CIH Oua11ty Assurance Off1cer .
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'Dept of Env1ronmental Resources
- Bureau.of Air Quality Control ‘
- 2th Floor MSSOB S
0. Box 8468 . .~ ‘Haj.lr-
_Harr1sburg PA 17105 8468
'*November 1994 L

Mr M1chae1 Kearns -
Env1ronmenta1 Engtneer B
Y and S Ma1ntenance “Inc..
P. 0. Box 223

- R. D: #1, Landf111 Road

Scottdale, PA 15683
-'.Dear Mr.-KearnsJ L
Enc1osed is an NOX aud1t 5amp1e for the. test1ng to oe

\‘conducted at the Y and S Sanitary Landfill. I have enctosed instructions: fOP‘h{i
- analyzing the. audit in accordance. with Department procedures. Please ensure .

: - the aud1t samp]e is: ana]yzed concurrent]y with the compliance samp]es

- ‘ The resu]ts of the aud1t samp1e ana1yses are tobe
. reported to me by te]ephone at (717)783-9269 as soon as they are available .
and shou1d aTso be 1nc1uded in the f1na1 report submitted to the Department, o

\ : If you have any quetttons concern1ng th]S matter p1ease.
do not hes1tate to contact s T o :

" ‘Quality Assefance. Eng1neer . R
*D1V15;O: of Source Test1ng and Mon1t0r1ng;-“‘5‘_



[astrucTions for Use of E2A §+ationary Source HO,, QA
. Samp les for;E?A,Merhcd.?D e

Prepare The reagents needed for the analysis.

Prepare each reference cample for analysis as fol lows: ‘Vir2p 3 pager
~owel arcund The ampoule and with The anpoule in an .uprighv pesition,
break off The Top aT The pres:ared-nark'by,gxerfing‘pressure sideways.
. From the ampcule, pipeTTe2 exac:!ng0.0'ml;cf the sample and place v
into a 500 ml volumerric flask centaining 300 =i of 4% KMNOa/2.0% NaQH
selution. - : : » , :

Dilute Tq‘volumef(SOO ml) with distilled deionized water and mix:
- thercughly. : ' ‘ -

Take a 50 ml aliquoT of The solution from sTep 3 and place iT in a ,
250 ml Erlenmeyer $l1ask. Add a magneftic stirring bar and analyze The
sample as described in paragraph 2 of Section 4.3 of MeThed 70 (40 CFR
60, Appendix A). » o o JERE
1 you have followed The procedure in Method 70, you can calculaTe the
+atal ug of N0z (m) in The 20 al aliguot of The QA sample as follows:

500 456.01
m = (S=8) x == x 250 X —
- 50 52.01
where: S = Analysis of sample, ug Hosf/mL
'8 = Analysis of blank, ug MO Jall S B
500 = Total volume of KMNOs/N H solution after diluting The
‘ 20 m! sample o 500 mi ‘ .
250 = Volume of prepared-sazple, al. L :
50 = AliquoT of KMMOa/NaQH solution +aken for analysis, mL
46.01 = Molecular weight of NO2 ‘
62.01 = Molecular weigh? of N03'

Calculate The equivaient NO2 concentration (C) in‘ng/d5cﬁ as follows:

m
C =Ky —
Va

where: Ko = 1073 mg/ug
Vg = 0.008 m?

1f you have quesTions, please call Ms. Ellen -S‘t‘:‘e:ib, EFPA, RTP,. 'r.'c at
§19/541-7834 (COML) or 6§29-783% (FT3) . o :




: *-& s MANI’ENANCE, mc
SCOTDALE PENNSYLVANIA

© 7 NOx ﬁ)_ﬂufusr. s;tAc:;‘ qﬁ;’-._ctxx;_,mqus_ :

) NrrRATE
ccmc

SAMPLE
VOLUME

DILUTION MASS OF

'SAMPLE# |-

EQUIVALENT';;_- i
“NOZ2 CONC." -

--‘(ugl.-ml-)”- . {mly - FACTOR . - NO2 (ug)

Y&S-NOX-1 Cor T oz w0 zo?

yasNoxz 2. o8 250 “20:

Y&S-NOX-3

 Y&S-NOX-BLANK™

D748

© ' Audit

MASS OF NO2 (ug) =

”9_20””"
857

03t

_(mg/dsem)

845‘

(SAMPLE CONC BLANK CONC ) x SAMPLE VOLUME X DILUTION FACTOR x (46 01/62 01)

EQUIVALENT NO2 CONC. (mg/dscm)

. MASS OF NO2 (ig) x 0:001 /0.008 cu. m




STACK SAMPI..ING CALCULATIONS

C CLIENT: Y&s-MAm'rENANCE,.mc.- © TESTDATE: . 121494
™ TEST SITE: ENCLOSED GROUND FLARE EXHAUST STACK - - TEST NUMBER: - - YasNOX-d

'Mmmmﬂzﬂlw S :
A. BammemaPrmurc(in Hg) . 2030 Y

B. Stack Static Prcssurc_(m H20)
C. Pitot Tube Coefficient o P ‘
D. - Dry Gas Meter Calibration Factor - ' T 09876
“a2» Is the Stack Round (Y/N)? - _ Y
. E. Stack Diameter (in.) - for round stack 132
F. Stack Width (in.) - for rectangular stack T 0
G. Stack Depth (in.) - for rectangular stack - _ 0
H. Nozzle Diameter (in.) - (cater O if none used) T 0.000
I Average . aP (in. H20) = [(a P*0. S)avg]*2 - _
L. © Aversge AH (m H20) - (eater 0 for low flow samplmg) - 0.00.
K. Average Stack Temperature (’F) _ 1161
L. Average Meter Temperature (°F) . 60
M. " Dry Gas Composmon (should rotal to 100%)
' Carbon Dioxide (%) - .70
Oxygen (%) 140
Nitrogen (%) _ 79.0
Carbon Monoxide (%) . 0.0
Hydrogen (%) 0.0
Methane (%) 0.0
Ethane (%) 0.0
\ Argon (%) - 0.0
N. . Sample Time (min) ' S . 60
0. Total H20Q Mass Collected in Impingers (g) 3.1
“»»» Ts Isokinetic or Method 4 Sampling Required (Y/N)? ' N
P. Metered Gas Volume (dcf) - for iso. or M4 sampling 0.000
Q. Metered Gas Volume (dry L) - for low flow sampling o 26.41
Calculated Parameters {excluding anaivtical data) o . :
"R " Absolute Stack Pressure (in. Hg) : 129,30 [A+(B/13.6)]
S. " Absolute Meter Pressure (in. Hg) ' 29.30 [A+(/13.6)]
T. Stack Area (R.) ' ' 9.50E+01 [x*E/(4*144) or F*G/144]
u. Nozzle Area () + - (for isokinetic sampling only) . " NA [x*H%/(4+144)]
V. A\_r_e:ngc Absolute Stack Temp_eramre R) 1621 [K+460]
A Average Absolute Meter Temperature (R) ‘ 520 [L-+460]
X. Dry Gas Volume Sampled (dscf) + (for iso./M4 sampling) : NA [P*D*(SZBIW)*(SI?.Q 92)]
Y. H20 Vapor Condensed (scf) - (for iso./M4 sampling) . NA [0%0.04715]
Z. Calculated Porcent H20 in Gas Stream (%) : . NA [100%Y/(X+Y)].
AA. Dry Gas Volume Sampled (dsL) - (for low flow sampling) - 25.93 [Q*D*(528/W)*(S/29.92)}
BB, . H20 Vapor Cdnéensed (std, L) - (for low flow sampling) ) 4.14 [0*1.335] _
cc. Calculated Perceat H20 in Gas Stream (%) ~ 13.8 [100*BB/(AA+BB)]
DD. Theoretical Maximum Percent H20 in Gas Stream (%) ~ NA [(100%6.11%29.92)/(1013*R)*
: where t =273 + [(5/9)*(K-32)] \ exp{(2500000/462)*[(1/273)<(1/)]}]
EE. Actual Percent H20 in Gas Stream (%) ‘ 13.8 [Calculated %H20 = Theoretical
FF. Stack Gas Molecular Weight: D - Max. $H20]
_ Gas % Volume / 100 (] - %HZO/IOO) T~ * Mol. Wexght Wt./Mol | :
H20 _ 0.138 [~ . . % 18], 2477
'CO2 0.070 0. 862 44 2.656
02| . 0.140 - 0.862 R 3.863
" N2 ©0.790 {. T 0.862 28 | 19.076
—co| - 0.000] 0.862 .28 0.000
CTH2| 0.000| - 0.862 2 0.000
CH4 | | ' -0.000 0.862. 16 0.000
C2H6 | 0.000 |. 0.862 | © 30 0.000
Ar| - 0,000 0.862 40| - 0.000

et re Modemmlae Weioht (Ih/1homol} 28.07



- é'rm;{ SAMPLING CALCULATIONS - -

' CLIENT: yas MAINTENANCE, INC S e
. TEST SITE: ENCLOSED GROUND FLARE EXHAUST smcx o

O

GG. . Avemage Stnck Gas Vclocxty (ﬂ'.lsac)
CHH. - . Stack Gas Flow Rate(acfm) - S
B SmckGa.sFlome(scfm) S ' oooa+oo mn*(szamt(msw 92)]
Cm. 0 Stack Gas Flow Rate (dscfm) - - From. carbonbalance R TL.53E+03_[*(1-(EE/100)). . S
TKK. _'xsohmcs (%) (for nsohnuw sumphng only) o 7 NA: [1oo=~v*{(o 002669*0)+(P" SWHH T

LL. ‘ ToulCm:h(mg) R oo 0920 -
. MM S Conceutrmon (mgldscm) el .1 3,55E+01 [IOOO*LLIAA] R
. NN MassFlowRate(lbIhr) _: L S e e 03E401 [MM*JJ*O 02832*60/454000]




iy

* STACK SAMPLING CALCULATIONS

' CLIENT: Y & S MAINTENANCE. INC. o : TEST DATE:.. . . 12-14.94°

TEST SITE: ENCLOSED GROUND FLARE EXHAUST STACK . - TESTNUMBER Y&S-NOX-?.

Input Parameter-s (excludin ‘am‘ll‘ lcﬂ &at;l

A Barometric Pressure (in. Hg) ERET - 29.30-
B. Stack Static’ Prssurc (m. HZO) ' : L ’
C. © . Pitot Tube Coefficicnt : ST
D. ‘Dry Gas Meter Calibrmcm Factor : U 0.9876 0 it
»»» Is the Stack Round (Y/N)? ' Y '
E. Stack Diameter (in.) - for round stack _ 132 .
F. Stack Width (in.) - for rectangular stack ‘ 0 -
G. * Stack Depth (in.) - for rectangular stack N
H. Nozzie Diameter (in.) - (cater 0 if none used) L 0.000
L Average AP (in. H20) = [(& P‘O.S)avg]‘Z ' ‘
1. Average A H (in. HZO) (enter O for low ﬂow sampling) ‘ 0.00
K. Average Stack Tempﬁamﬁ (°F) : 1228
L. Average Meter Temperature (°F) 60
M. . Dry Gas Composition (should total to 100%) o
Carbon Dioxide (%) ‘ 7.0
Oxygen (%) : ‘ 14.0
Nitrogen (%) ' 79.0
Carbon Monoxide (%) . ‘ . 0.0
Hydrogen (%) 00
Methane (%) . : 0.0
Ethane (%) o 0.0
‘ Argon (%) 0.0
N. ~ Sample Time (min) S 60
0. ' Total H20 Mass Collected in Impingers (g) 2.8
»» Is Isokinetic or Methed 4 Sampling Required (Y/N)? - N
P. " ‘Metered Gas Volume (def) - for iso. or M4 sampling ‘ 0.000°
Q. Metered Gas Volume (dry L) - for low flow.sampling 27.31

Calculated Parameters (excluding analvtical data) ' -
Absoluts Stack Pressure.(in. Hg) 29.30 '[A-+(B/13.6)]

R.
S. Absolute Meter Pressure (in. Hg) : : 29.30 [A+(/13.6)] _
T. Stack Area (ft.) . 9.50E+01 [x*E2/(4*144) or F*G/144]
U. Nozzle Area (ft.) - (for isokinetic sampling only) NA [x*H?/(4*144)]
V. ' Average Absolute Stack Temperature (R) 1688 _[K-+460]
W, Average Absolute Meter Temperature (R) ' 520 [L+460)
X Dry Gas Volume Sampled (dscf) - (for iso./M4 sampling) NA [P*D*(528/W)*(5/29.92)]
Y. H20 Vapor Condensed (scf) - (for iso./M4 sampling) T NA [0%0.04715] :
Z. Calculated Percent H20 in Gas Stream (%) ' o NA [100%Y/(X+Y)]
AA, Dry Gas Volume Sampled (dsL) - (for low flow sampling) _ 26.82 [Q*D*(528/W)*(5/25.92)]
BB. - H20 Vapor Condensed (std. L) .- (for low flow sai'npling) ? - 3.74 [0*1.335] ‘
CC. Caleulated Percent H20 in Gas Stream (%) 12.2 [100*BB/(AA-+BB)]
DD. . Theoretical Maximum Percent H20 in Gas Stream (%) : NA_[(100%6.11%29.92)/(10]13*R)*
where t = 273 + [(5/9)%(K-32)] ‘ ' exp{(2500000/462)*((1/273)(1/)]}]
EE.  Actual Percent H20 in Gas Stream (%) 12.2: -[Calculated %H20 = Theoretical
FF. Stack Gas Molecular Weight: S _ © Max. %HZO]
Gas "% Volume /100 | *(1 - %H20/100) | * Mol. Weight [ Wt./Mol |
" H20 0122 [+ anc ¢ oaan 18| 2.202
Tco2| . 0.070 0.878 44| 2,703
02]. 0,140 0.873 3 '3.932
N2| - 10.790. 0878 . - 28 19.414
co| - 0.000 _ 0.878 28 0.000
H2 0,000 0.878 _ 2 0.000
" CH4 0000 0 0.378 16 = 0.000
C2H6 | . 0.000 0.878 30 0.000
Ar 0.000 0878 40 0.000
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" CLIENT:

TEST SITE:
GG.. . -Avcmgc ‘Stack Gas Velomty (fusec)
HH. - Stack Gas Flow. Rnte (uci'm)
i O i Sw:ansFloantc(scfm) - b
.. - Stack Gas: Flow. Rntc (dscfm) From c.arbon bnlancc -

KK, _Isolmeucs (%) (for xsokmeuc samplmg on]y)

TES’I‘ DATE: f__:' 121494

. TEST NUMBER Y&s-Nox-z'

0.00E+00_[GG*T*60] © ' =
0.00E+00 mm(szsm*(nm 92)] :
1.53E+03 [I%(1-(EE/100)) ~ : i

NA_[100*V*{(0: 002669*0)+(P*D*SIW)}]/ o

0.00E-+00 [85. 49*c~[a*v71m-1=1=)1~0"51 o

[GO*N*R*U*GG]

0.846

. Toml Catch (mg) ‘
MM. Concentration (mgldscm)

3 ISE+01 [IOOO*LLIAA]

' NN. . Msss Flow Rate Qb/hr) -

‘1 .31E-01 [MM*JJ"O 02832*60/454000
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. CLIENT:

: STACK SAMPLING CALCULATIONS

- 12-1494

: Y & S My s MAINTENANCE, NG, TEST DATE: o
- TEST SITEr MMM . TEST Numm . Y&SNOX:3 . - .
Input Parameters !excluding analyt ical data) . ’
A. Barometric Pressure (in. Hg). T 29.30
B. . Stack Static Pressure (in. HZO)
C. Pitot. Tube Coefficicnt - o -
D. ‘Dry Gas Meter Calibration; Factor S TT09876
»»» 'Is the Stack Round (Y/N)? Y -
E. Stack Diameter (in.) - for round stack _ 132
F. Stack Width (in.) - for rectangular stack S
G. Stack Depth (in.) - for rectanguiar stack 0
H. Nozzle Diameter (in.) - (enter O if none used) 0.000
L. Average .A P.(in. H20) = [(aP*0.5)avg]*2
. Average 4 H (in. H20) - (enter 0 for low flow snmplmg) -0.00
K. Average Stack Temperature (°F) 1067
L. Average Meter Temperature (°F) 60
M. Dry Gas Composman (should total to 100%)
Carbon Dioxide (%) 5.0
Oxygen (%) 17.0
Nitrogen (%) 78.0
Carbon Monoxide (%) 0.0
Hydrogen (%) 0.0
Methane (%) 0.0
Ethane (%) 0.0
* Argon (%) 0.0
N. Sample Time (min) ' 60
0. Total H20 Mass Collected in Impingers (g) ‘ 2.4
: »»» Is Isokinetic or Method 4 Sampling Required (Y/N)? N
P. Metered Gas Volume (def) - for iso. or M4 sampling - 0.000
Q. ;M_etelv'ed Gas Volume. (dry L) - for low flow sampling S 2998
nlculated Parameters {excludmg analvtical data) ‘
R. Absolute Stack Pressure (in. Hg) 29.30 [A+(B/13.6)] .
8. Absolute Meter Pressure (in. Hg) 29.30 [A+(J/13.6)] ‘
T. Stack Area (ft.) 9.50E+01 [1*E*/(4+144) or F*G/144]
u. Nozzle Area (ft.) - (for isokinetic sampling only) T NA [x*H2/(4*144)]
V. Average Absolute Stack Temperature (R) 1527 [K+460]
Ww. Avmgc Absolute Meter Temperature (R) ‘520 [L-+460]
X. ‘ Dry Gas Volume Sampled (dscf) - (for iso./M4 sampling) NA -'[P"D"'(528fW)"'(5129 92)]
Y. H20 Vapor Condensed (scf) - (for is0./M4 sampling) NA [0%0.04715]
Z. Calculated Percent H20 in Gas Stream (%) NA [100*YI(X+Y)] ;
AA. Dry Gas Volume Sampled (dsL) - (for low flow sampling) 29.44 [Q*D*(S2B/W)*(S/29. 02)]
BB. . H20 Vapor Condensed (std. L) - (for low flow sampling) 3.20 [0*1.335]
CC. Calculated Percent H20 in Gas Stream (%) 9.8 [100*BB/(AA+BB)]
DD. .  Theoretical Maximum Perccat H20 in Gas Stream (%) NA [(100%6.11%29.92)/(1013%R)*
where t = 273 + [(5/9)*(K-32)] — exp{(2500000/462)*[(1/273)-(1/9]}]
EE. Actusal Pereent H20 in Gas Stream (%) 9.8 [Calculated %H20 = Theoretical
FF. = . Stack Gas Molecular Weight: , Max. %HZO]
' Gas "% Volume / 100 | - * (1 - $H20/100) | * Mol. Weight | Wt./Mol | :
T H20 0.098 e 18] 1767
coz 0.050 0.502 44 1.984
02 0.170 10.902 32 4.906 |
N2 " 0.780 0.902 23 19.696 |
co’ 0.000 0.902 28 0.000
 H2 0.000 | 0.502 2 0.000
. CH4 0.000 0.902 16 0.000
C2H6 0.000 0.902 | 30 0.000 |
Ar 0.000 0.902 40 0.000

e 1 n RAmdmmstlme VWt oht MThABomeall
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STACK smx.mc CALCULATIONS =
'CLIENT: 'Y&SMAINTENANCE, me. U TEsTDATEL 1 21404 PO

- TEST SITE ENCLOSED GROUND FLARE EXHAUST STACK‘ T TEST NUMBER 5 Y&S-NO'X-

o 00E+00 [as 49*c*[(1*V)/(R*1=1=)1" 0
© T0.00E+00_[GG*T*60]-

- GG Avcmgc Smck Gas Vclocxty (ﬁ!sec)
CHH. StackGasFloante(ucfm)

| A SmckGasFlowRate(scfm) - '10.00E+00 [HH*(SZSN)*(RIZQ N

m SmckGasFloante(dscfm);i— me carbon balance_-_‘ w0 T2.03E+03 [UM(I-(EEZ100). -

KK. - ‘lsokinetics (%) (for uohnmcmmplmg only) e L NA [1oo‘v*{(o 002559¢0)+

- S T [GUNSRAURGG]

0857 oy
i _w29u;+m [IOOO‘L AA] SR
_2.21EO1 [MM*JJ*O 02332*60/454000]

MM, * Concentration’ (mgldscm)'
CNN. - MassquwRat?('lb/hf)_‘ .






