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1.0 EXECUTIVE SUMMARY

Browning Ferris Industries (BFI) retained BCM Engineers Inc. (BCM) to per-
: 1lution emission evaluation of the Ground Flare at the

form an air po

Greentree Landfill located in Kerseys Pennsylvania. The test results are

to be used to0 demonstrate compliance

with limitations set forth by the

Pennsyl vania Department of Envi_ronmenta1 Resources (PADER) .

The Ground Flare destruction efficiency bas
emission rate for total nonmethane hydrocar

ed on a mass inlet 'l‘oading and
bons (TNMHC) as hexane was 100

percent assuming the Ground Flare exhaust emission rate to be 0.0 1b/hr
and - 95.6 percent based on using oneé half of the analytical detection

1imit. A1l Ground Flare exhaust analy

tical results for TNMHC were non-

detectable. The destruction efficiency based on the inlet and outlet

TNMHC concentrations was greater than 99,8 percent. PADER Plan Approval
No. 24-322-001 allows @ destruction efficiency for TNMHC of 98 percent or

greater. The average nitrogen oxides

1b/hour as nitrogen dioxide (NO2).

(NOy) emission rate was 2.69

2.0 SCOPE AND OBJECTIVES

The field sampling program was performed on April 23, 1992. The BCM test
personnel consisted of Messrs. paul dJadlowiec, James Phillippi, and John
Scrabis. Mr. William Binnie served as the BFI liaison. Mr. William Jones

was onsite as BFI's gas systems engineer.

Three one=hour samples were collected for
Flare TNMHC destruction efficiency and
the three test runs constituted the comp

protocol submittal to PADER js contain
a gas flow measurement was made. The
for this test program:

* Gas Flow _

) Gas Temperature

' Gas Moisture

* Carbon Di oxide

° Oxygen

- NO, Emissions

' Inlet TNMAC Loading

- TNMHC Emissions

' TNMHC Destruction Efficiency

the determination of the Ground
NO, emissions.
1iance determination. The test

The average O

Appendix A. For each test run

following parameters were determined

- acfm and dscfm

O

"% by Volume

%
%
1b/dscf, 1b/nr, and ppm

.~ 1b/ft> and 1b/hr

1b/ft> and 1b/hr
g







3.0 PROCESS

3.1 PROCESS DESCRIPTION

The Greentree Landfill is operated by BFI and is located in Kersey, Elk
County, Pennsylvania. The landfill serves as a collection and -disposal
point for municipal waste and approved residual waste. The decomposing
waste encapsulated within the landfill produces a gas, which is primarily
composed ‘of methane, carbon dioxide, and trace. inerts. The gas is
collected via a network system of extraction wells and pipes and routed
through -a- fail-close valve, knock-out pot, one of two blowers, flame
arrester, and enclosed flare system for combustion. . When the saturated
- gas  is extracted from the landfill, the decrease in pressure and
temperature generates condensate throughout the piping system and
knock-out pot. The condensate is transferred via gravity into dedicated
sumps: for subsequent disposal through an onsite wastewater treatment plant
(see Figure 1). : -

Figure 2 details the enclosed flare system, which is 40 feet high. The
flare +is ignited by first purging the enclosed area with a blower located
at: the bottom of the flare system. After the flare has been evacuated of
landfill gas, a pilot stream of propane at a rate of approximately 22
standard:cubic feet per hour is released and ignited by a spark within the
burner area.’' The landfill gas is then released through the tips of the
burners which are “located. at the base of the enclosed flare, and the .
propane fiame is transferred across the surrounding burners by a flame
bridge and three flame burners. After the landfill .gas is properly
ignited, the propane startup stream is shut off. ‘

3.2 - PROCESS OPERATION

A1l of the incoming gas collected from the extraction wells was processed
through the flare system. The amount of gas collected was approximately.
524 standard cubic feet per minute (scfm). The Ground Flare system
operating temperature was maintained at approximately 15500F. S
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4.0 PROCEDURES r
4.1 FIELD WORK . ~
4.1.1 Field Data . - -

A11 field data sheets iar‘*_:é_ .‘édhtai‘:néd_:‘\i n Appendix B. |

4.1.2. Testing Station and Traverse Locations =
The ground flare stack exhaust is 40 feet above finished ground elevation- -
and is 9 feet in diameter. There are 4 sample ports spaced 90 degrees to :
center. They are located 3-1/2 feet from the stack outlet and 29 feet. o
downstream from the burners (see Figure 2). . Twenty-four traverse points i
were selected according to 'EPA ‘Method 1 to sample gas flow across two. -
traverses (12 points per: traverse). '~ : : :

The incomi ng Tandfill ":ga's-.;_._'isﬂ received at the flare vi.d',é‘pp‘i*oximate]j :
12-inch pipe and is 2 feet ‘above ground elevation. A 1/2-inch sample port -
on the -pipe is _]‘oc_ated‘a_;pprqximate;'lyvz_o feet from the flare. '

4.1.3 Gas Flow and GasQ_-.aTe;ilpéra.tdjr"é"-Méasuri-emehts' | - - - ",

The flow rate and temperature profiles for the Ground Flare stack gas

stream were measured by conducting simultaneous velocity and temperature - =
. traverses. Gas velocity ‘head was measured with a calibrated *S"-type _

pitot tube which was connected to an O to 0.25-inch inclined manometer.
The static pressure was measured using the same pitot tube and manometer. :
A chrome-alumel  thermocouple attached to a digital readout was used “to:. v =

measure the gas temperature at:each of the traverse points.” The gas flow
and gas temperature measurements follow EPA Method 2. : o

The Ground Flare stack has exi sting thermocouples where the ‘exhatist. .. -
temperature is continuously recorded on a chart. A comparison between ‘the . :
BCM calibrated the‘rmdcoup'lef_:;_and”_the_3 BFI  thermocouple: iindi‘cate-d‘”"perfec‘t:‘:-'j“;.:**-‘\f‘ co =

agreement.

4.1.4 Mol ecﬁ'iﬁ‘r.?'?He;'i'ght'.:De{:éfmi'rf&t*ibﬁ_i_!_ L

A Fisher-Type B, No. 10-605, Orsat analyzer was used to determine the: .
molecular weight of: the flue .gas for the calculation of- gas flow during.. -
the sampling. ‘A grab. sample was ‘collected during each 'sample run-using - - ‘

EPA Method 3. The average of three analyses was used for-the calcul ation. . = . -~
of gas flow for each sample run. The following parameters were measured:. . - |
volume percent :carbon  dioxide  (COy), . volume: percent oxygen (02), and.. | L
volume. percent carbon’. monoxide -(CO). - The : volume -percent .of -nitrogen:. .
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4.1.5 Determination of Nitrogen Oxides

"= BCM collected three 1-hour samples at the flare outlet for NOy using EPA

T " Method 7D--Determination of Nitrogen Oxides From Stationary Sources
~(Alkaline-Permanganate/lon Chromatographic Meth.odl).. An integrated gas.
sample was extracted from the stack in a1ka11ne--p.ot'assium permanganate
solution: NOy (NO- and NOp) emissions were oxidized  to 'NO3, then
NO03 was analyzed by ion chromatography and reported as NOp emissions.
The average of the three samples collected constituted the emission test
for N_Ox- : i ‘ ' ' B

4.1.6 Determination of Total Nonmethane Hydrocarbons

Three 1-hour integrated samples were collected. in tedlar sample bags
simultaneously at the flare inlet and outlet. The average of -the three
samples constituted the destruction efficiency test. The tedlar sample
bags were analyzed by a photoionization detector for TNMHC. Collected
condensate was analyzed by gas chromatography (GC). '

The sampling train at the pressurized inlet location consisted .of a short
teflon tube connected to a 50 ml midget impinger with a shortened stem.
The midget impinger was submersed in ice water to collect any condensate.
At the completion of the sampling run, the condensate was  volumetrically
measured and poured into a 40 ml volatile organic analysis (VOA) bottle.
The 'YOA bottle was then filled with distilled water so that no air space
remained in the bottle. Another short teflon tube connected the impinger
to a rotameter for the measurement of a sampling flow rate. The rotameter
i out‘let_: was connected by teflon tubing to a 10-liter tediar bag. The
sampling rate was approximately 150 cubic centimeters, Figure 3 is a
= schematic diagram of the sampling train. -

The sampling train at the outlet location was identical to the inlet
location, with the exception that .a leakless teflon diaphram pump was
connected between the rotameter and sample bag to extract a sample at
approximately 150 cubic centimeters per minute from the exhaust gas at one
point. Figure 4 is a schematic diagram of the sampling train.
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4,1.7 Sample Recovery o

The sample recoveries were conducted in the BCM air van at. th‘e test ‘.'51".13?"-"-:;-

4.2 ANALYSIS |

All samp]e ana'Iyses were conducted by Air Quality - Ser\nces, Inc.‘, " ‘;“l A
4527 Clairton Boulevard, Pittsburgh, Pennsy]vania 15236 (412) 881-5630 ERNR -
The ana'lytica'l report is presented in Appendix . c L o

The gas co]'lected 1n the tedT ar bags was ana]_yzed for TNMHC with a. direct L
reading photoiomzation ‘detector.. - The instrument used was. a Model 580
Organic VYapor - Monitor manufactured ‘by . Analytical Instrument Development
Company. This ~manufacturer -is°' now part of Thermal Env1 ronmenta'l
Instruments, Inc., 8 Hest Forge Parkway, Frankhn, MA 02038. A

The photmonization detector uses a “high energy ultra v101et radiation
source to jonize a ‘portion of the sample which 'is introduced into the
jonization chamber of the instrument._ The .ionization current formed " is
measured with the- e1ectrometer ‘of the instrument. The current is:
displayed as the concentration of the sample as parts per. mﬂhon of the
calibration gas. : ‘

The - photmomzation detector does not reSpond ‘to oxygen, water,_carbon
“dioxide, methane, carbon monox1de .and nitrogen. The response then s
total TNMHC expressed as: hexane smce hexane was used as the ca'libration

gas.

The instrument was ca'librated b_y dinjecting a known quantity of hexane : o .
vapor into a gas collection bag. Using a calibrated pump, the “hexane -' -
vapor was diluted with air. Three concentrations of hexane vapor were - -
prepared. The instrument was: 'linear to 500 ppm, the maximum concentration : -
of cahbration gas prepared. » o N :

Each sample bag was. attached to. the inlet of the 1nstrument and the’ samp]e AR _
pumped - through- the instrument- until a steady reading was obtained.. The .~ . = -
gas bag was removed and the instrument allowed to return to zero before, L '

sampling the next. bag. , The Timit of detection. was 0. 28 ppm. ) -

The condensate sampies were ana1yzed for TNMHC by GC using a SRI Model . . -
8610 GC. equipped .with ‘a ‘flame jonization. detector (FID). . The .entire = - .
sample, - ‘recovered -in a- 40 mlVOA- bott]e, was extracted’ with methylene -
. chloride  and di1uted to 25 mT w1th methylene chl oride, L o :

The . gas chromatograph was cahbrated using known quantities of hexane'
‘diluted . with methylene- chloride. ‘The GC. was operated at a temperature . .
program of 500C for- 5. minutes and -a ramp of 8 degrees per minute .to
759C, This temperature was held for 5 minutes then ramped to :2000C at
10 degrees per. minute. The hmit of detection was 0,001 mg for the 25 ‘ml

extract.




4.3 CALCULATIONS -

The calculations for nitrogen oxide emissions, Ground Flare outlet gas
flow and moisture content were calculated by a Lotus ~ 123 spreadsheet
format, which uses the equations referenced in EPA Methods 2, 3, 4, and
7D0. The calculations for determining TNMHC concentrations and emission
rates were completed Dby calculator. All calculations are presented 1n

Appendix D.

4.4 CALIBRATIONS

Documentation of the following field equipment calibrations are contained
in Appendix E: i : _ ‘ '

" * Thermocouples
-t Dry Gas Meter

. pPitot Tube

4.5  PROCESS DATA

The Ground Flare exhaust temperature (©F) and the inlet gas flow (scfm)
were recdrded,continuous]y with existing instrumentation and copies of the
recording charts can be found in Appendix F. . o

5.0 SUMMARY OF RESULTS

5.1 NITROGEN OXIDE EMISSIONS

Table 5.1 presents a summary  of the nitrogen oxide émissidns. The
emissions ranged from 2.20 1b/hr as NO, to 3.44 1b/hr as. NO2. The
average emission rate was 2.69 1b/hr as NO7.

“TABLE 5.1
BF1 GREENTREE LANDFILL
- GROUND FLARE
NITROGEN OXIDE EMISSIONS

~Emission Rate/Concentrationx Run No. 1 Run No. 2  Run No. 3 ////Av;;;;\ ‘

/

ppm o w 44 69 - 54

1b/dscf . 5.8ax10-6  5.29x10°6 8.26x10°6 6.48x1076
1b/hr 2.44 2.20 3.48  2.69

10
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5.2 TOTAL NONMETHANE “HYDROCARBON”DESTR-UCTION EFFICIENCY

Table 5.2:.1 presentsfafsummatygofaxne TNMHC Ground F1aré‘in1étflbadiﬁgmg
reportedlas'hexane.-*The;lpadingrqf:TNMHC ranged from: 0.2353 1b/hr to
0.4766 1b/hr. The aVerageajn1et_JoadTng;was 0.3926 1b/hr. Lo

O TABLE 5.2.1
BF1 GREENTREE LANDFILL -
" "GROUND FLARE
INLET TNMHC LOADING

“Total

Gas Phase '
(1b/F£3) - (Ib/hr)

Condensate Phase

(1b/f3)

(1b/nr)

(167£23) - - (b/hr)

1 | s.gnx06 | 0.8
2 | s.811x107 |

1. 0.1766

3 | 8.347x10-

0.1866 |
2.775x1o-5

Averagéi?§;656x10*5:_~_ 0,1828f

1.387x10-5

1.318x10-5

| 2.982x10~5

0.2915
0.2792
0.0587.
0.2098

2.268x10°5 |
'i,iééxro45"‘t“
1.112x10°5 | -

1.860x10°5 | 0.3926

0.4766

0.4658

0.2353

Table 5.2.2 presents a summary of .the TNMHC Ground Flare ex
based on using one-half of the: ana
results were nondetectable ‘for the .
emission rate reported as hexane .an
detection 1imit was 0.0156 1b/hr. for the thre

. TABLE 5.2.2
' BF1 GREENTREE LANDFILL

+ " GROUNDFLARE .. . __ . .
 EXHAUST TNMHC EMISSION RATE . .~

' Gas Phase

Run No. | (1b/F3)  (1b/hr)

lytical detection limit.
Ground Flare exhaust. - The average
d using one-half of
e_sample runs.

3Conden$ate Phase

i}p/ft3):.

(1b/hr)

S (b/eed)

h&ustfem{ssiﬁﬁﬁj a
‘A1l analytical S

the ana]ytica1

. A1b/hr)

1 |aammed | ooz

o |samo® | o042

3gmnw@ mmé

werage | 3.417x10°8 | 0.0142

' 3.460%10°9
3.469x10°9

__f3;469210-5 :

_f33469x]0‘9

“,0.00]4

-0.0014
:-0.0014 '_
~0.0014

- 3.768x10°8 |

- 3.764x10°8 |

| 0.0156
_3,764x10‘3":.j0.0i56
3.764x108 | 0.0156

0.0156

11



Table 5.2.3 presents a summary of the Ground‘F]are‘destructjon effjciency
for TNMHC. Based on using one-half of the analytical detection limit, the.
average TNMHC destruction efficiency wWas. 95.6 . percent. Baged on
concentration and using one-half of the analytical detect ion 1imit, the
destruct ion efficiency was greater than 99.8 percent. ~Assuming 3 TNMHC

emission rate of zero, ‘the destruction efficiency was 100 percent.

TABLE 5.2:3
BFI GREENTREE LANDFILL

‘ GROUND FLARE

TNMHC DESTRUCTION EFFICIENCY

Run No. ' 1/2 Detection Limit Zero Emissions
‘ (based on (based on
- emission rate) concentration

1 f 96T >99.8% |  100.0%

2 o6.64  >99.8% - |  100.0%
3 93.4% >e9.7% | 100.0%
Average © 95.6% >99.8% |  100.0%

-

5.3 GAS FLOW DATA

Tables 5.3.1 and 5.3.2 present .a summary of the Ground Flare inlet and
outlet gas flow data collected during the sampling program. The data
" includes gas flow, temperature, oxygen, and carbon dioxide measurement
results. '

TABLE 5.3.1
BF] GREENTREE LANDFILL
GROUND FLARE
INLET GAS FLOW DATA

Parameter - Unit Run No. 1 Run ‘No. 2 Run No. 3 Average
‘Gas Flow  SCFM 520 s s 52 _'
Gas Flow - DSCPM . %0 %3 383 (32 )

" Temperature O ' TS 164 . 163 163 -

Moisture : % 32.7 33.1 32.7 32.8

Oxygen % 1.1 1.3 3.1 1.8

Carbon Dioxide . % - 36.6 35.8 . 30.6 34.3

12 (‘_\‘\\ . ‘;:_ 3\ RN
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Parameter .

fﬁ&UﬂTt&g

: TABLE 5.3.2
BFI GREENTREE LANDFILL,
o GROUND FLARE - -

i Run No. J

: OUTLET S FLOH DATA'
Run No. 2:?

Run No. 3

herage

Gas Flow

Gas Flow
Temperétufe
Moisfure o

Oxygen

Carbon Dioxide

DSCFM 6,907

ACFM -3?_3o;553 -

S s
Sy e
S ey

:305&40]
g j '6j§20 

1585
- 8.8 -

12.80
6.30

30,586

6,937

.58
B % A
2, 5 1
6 37~:_1:   :
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APPENDIX A

TEST PROTOCOL
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K Stewards 6

?,g.rm% | - COMMONWEALTH OF PENNSYLVANIA APR3 01992 ‘
£ AN & DEPARTMENT OF ENVIRONMENTAL RESOURCES acm Eastern e,
L YA & Post Office Box 2357 ; it
£ PENNSYLVANIA 3 : A lﬂsburgh
k1 m & _ _ Harr:sburg Pennsylvania 17105—2357
= i : Lo Aprxl 28, 1992 - L L
ST 1971 o1 1< SRR __ | _717—7.721-23'04
Bureau of Air Qual_ity Control_ S S o ' o
* Mr. Paul Jadlowiec - o _- | " o B : S | :

-Section Manager

BCM Engineers, Ine.
5777 Baum Boulevard .
Plttsburgh, PA 15206-3745

Dear Mr. .'ladlomec. :

"~ The test protocol submltted for the Brownmg—Ferr:s Industrles' Greentree Landfﬂ]
enclosed flare system for determining outlet- NOx emission rates and destruction efflclency of
TNMHC is acceptable to the Department. ‘

Fma.l acceptance of the test report will be contingent: upon fulfxllmg‘ all appl:cable
sections of Chapter 139 of the Department of Envxronmental Resources! Rules and. Reg'ulatxons .
~and the Source Testing Manual. ‘ j'__‘ : ‘ e L

Should- you have any questxons thh regards to this matter, pleasc feel free to
contact me. o _ ‘ _

rely, -

Rie St. Louis, Chief -
Source Testing Unit =
Dnns:on of Technical Services and Momtormg




(BQ\AJ BCM Engineers Inc.

'Engineers, Planners, Scientists and Laboratory Services

5777 Baum Boulevard * Pitisburgh, PA 15206-3745 ¢ (412) 361-6000 ¢ FAX (412) 3616243

April 3, 1992

Mr. Richard St. Louis, Chief

pennsylvania Department of
Environmental Resources

Stack Testing Unit

Division of Technical Services
and Monitoring

Bureau of Air Quality Control

p.0. Box 2357

Harrisburg, PA 17105-2357

subject: Landfill Gas Collection System Flare
' BF] Greentree Landfill, Elk County, PA
Emission Evaluation
Pretest Procedural Submittal Revision
BCM No. 00-7335-01

Dear Mr. St. Louis:

on April 2, 1992, BCM Engineers Inc. (BCM) visited the Browning-Ferris
Industries Greentree Landfill and inspected the sampling locations for the
flare stack compliance test program. Based on the inspection, please note
the following revisions to the Pretest Procedural Submittal related to the
exhaust stack dimensions and gas flow sampling procedure:

1.3 EXHAUST STACK

The stack exhaust is 40 feet aboveground elevation and 9 feet in
diameter. There are 4 sample ports spaced 90 degrees to center. They are
located 3-1/2 feet from the stack outlet and 29 feet downstream from: the
burners (see Figure 2). - : '

‘The incoming landfill gas is received by the flare by an approximately
12-inch pipe and is 2 feet aboveground elevation. A sample port on the
pipe is located approximately 20 feet from the flare. The gas is under
~ pressure, and the .gas temperature and flow are measured electronically
near the sample port. ' o

' pe . 2 O

fﬁé-‘
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Mr. Richard St. Louis, thief
April 3, 1992
Page 2 o

2.3 GAS FLOWS

A temperature and velocity traverse will be conducted for each sampling
run at the outlet location. Twenty-four sampling points will be selected’
according to EPA Method 2, twelve points across two 90-degree to center
traverses. Carbon dioxide and oxygen will be measured for “molecular
weight determination using a Fyrite analyzer. EPA Method 4 will be used
to determine the moisture content of the gas stream, The inlet gas flow

will be determined by an existing flow meter.

If you have any questions,. please do not hesitate to call.

Very truly ydurs,

G%ZLASLJCX:<;Za£lﬁ;*ru;4.
paul A. Jadlowiec

Section Manager
PAJ/rh -

cc: Mr. Larry Wonders, PADER
Ms. Kathy L. Fain, BFI
Mr. William Binnie, BFI
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1.0 PROCESS

1.1 PROCESS DESCRIPTION

Greentree Landfill is operated by Browning-Ferris Industries, Inc: ‘(BFI)
and located in Kersey, Elk County, Pennsylvania. The landfill serves as a .
‘collection and disposal. point for municipal waste and ‘approved resfdual

waste. The decomposing waste encapsulated within the landfill produces a -

gas, .which is primarily composed ‘of methane, carbon dioxide, and trace

Inerts. The gas is collected via a network system of extraction wells and

pipes and routed through a fail-close valve, knock-out pot, ‘one ‘of two

blowers, flame arrester, and enclosed flare.system for combustion. When o

the saturated gas is extracted from the landfill, the ‘decrease in pressure
‘and temperature - generates - condensate throughout the piping 'system and-
knock-out pot. ' The condensate is transferred via gravity into dedicated
_sumps’ for subsequent disposal through an onsite wastewater treatment plant -
(see Figure 1). . - L \ S S e

Figure 2 details the enclosed flare system, which 'is 40 feet high. . The .
flare is ignited by first purging the enclosed area with a blower located .
at the bottom of the flare system. After the flare has been’ evacuated of

landfill gas, a pilot stream of propane at a rate of ‘approximately 22 .

standard cubic feet per hour is released and ignited by a spark-within the
.burner area.. The landfill gas is' then released through the tips of. the -
burners which are located at the- base of the enclosed flare, and. the

propane flame is transferred across the surrounding burners by a flame
bridge and three flame burners. After ‘the landfill gas is properly
- jgnited, the ‘propane startup stream i s shut off. : R

1.2 PROCESS OPERATION

A1l of the incoming gas collected from the extraction wells will be
processed through- the flare system. .The amount of gas  currently ‘being

collected is approximately -500 actual cubic feet per minute. The system = "

operating temperatures will be maintained at the conditions specified in

" Plan Approval” No. 24-322-001 and 'a letter from Mr. Devandro Verna, dated

‘March 6, 1992. Copies of chart recording indicating operating parameters .
such as temperature points and gas flows will be included in the. test
report, ‘ S S : T Mcte

1.3 EXHAUST STACK

The stack exhaust is 40 feet above ground elevation, and the rectangular- =
shaped stack is 9 feet by 40 feet in its outside dimensions. There are 4
evenly spaced sample ports located 3 1/2 feet from the stack outlet and 29

feet downstream from the burners (see Figure 2). T

The incoming landfill gas- is: received by the flare by an approximately
12-inch pipe and is 2. feet above ground elevation. A sample port on' the
pipe is located a few feet from the flare. .Thée gas is under pressure, .and
the gas temperature and flow are measured electronically near the sample



o

2.0 SAMPLING PROCEDURES

2.1 NITROGEN OXIDES

BCM will collect three 1-hour samples at the flare outlet -for nitrogen
" oxides (NOy) using EPA Method 7D--Determination of Nitrogen Oxides From
‘Stationary Sources (Alkaline-Permanganate/Ion Chromatographic Method). An
" integrated gas sample 1is extracted from the stack in alkaline-potassium
permanganate solution: ~ NOx (NO. and NOp) emissions -are oxidized to
NO3, then NO3 is analyzed by ion chromatography and reported as  NOp
emissions. The three samples collected will constitute the emission test

~for NOx.

2.2 TOTAL NONMETHANE HYDROCARBONS

BCM will use the principles of EPA Method 18-Measurement of Gaseous
Organic Compound Emissions By Gas Chromatography to .measure the emission
concentration of total nonmethane hydrocarbons (TNMHC). ~ Three 1-hour
integrated samples will be collected in tedlar sample bags simultaneously
at the flare inlet and outlet. The tedlar sample bags will be analyzed by
gas chromatography for methane and all other nonmethane hydrocarbons. Any
collected condensate will also be analyzed. From the " chromatograms
generated during the analysis, the total peak area for methane will be
subtracted . from all nonmethane hydrocarbon peak areas. ‘The TNMHC

 concentration of each sample will then be quantified as hexane, utilizing
~ calibration curves prepared from standard injections. The analytical data
will “be generated from one injection per ‘sample bag and condensate
sample. The purpose of the TNMAC sampling will ‘be to. demonstrate 98
percent destruction of TNMHC. o o |

EPA Method 25--Determination of Total Gaseous Nonmethane Organic Emissions
as carbon is not an appropriate method for this sampling application and
was, therefore, not selected. Carbon dioxide (COp) and water vapor
present together can produce a positive bias in the sample. The inlet gas
stream to the flare can contain 50 percent CO2 and the gas can be
saturated with water vapor, causing a significant positive bias. In an
effort to be consistent in a sampling approach at both the inlet and
outlet locations, an alternative method was developed using EPA Method 18
sampling and analytical principles as outlined above. . _




The sampling train at the pressurized inlet location will consist of a

short. teflon tube to a 50 ml midget impinger with a shorténed stem, The

midget impinger will be submersed in fce water to collect any condensate.
At the completion of the sampling run, the condensate ‘will - be:
volumetrically measured and poured into a 40 ml VOA 'bottle,. The bottle

) 'will -then be filled with distill ed -water so. that no.air: space remains:in
~the bottle. . Another short teflon ‘tube will connect the impinger to a
_rotameter forthe measurement - of a sampling flow rate.: The. rotameter

“outlet: will be connected: by teflon tubing to a 20-liter tedlar-bag
~ -sampling rate will be gpproxi'ma‘__t;!e]y.io-ﬁ liters: per mi nute. ol

The sampling train at the outlet location will ‘be identical to - the. inlet
location, with the exception that a leakless pump will be  connected -
between the rotometer and sample bag to extract a sample from' the exhaust -
~gas at one point.. = . .~ . | N
~ Where-applicable, :sample lines will be heated to prevent. condensation -
" before the impinger knock-out: trap. ~It.may be necessary to use a
. water-cooled probeat’ the outlet Tocation becduse  of the expected 18000F -

2.3 GASFLONS T

rA-tem?ératuféfxé}OCftlftfaverseﬁﬂfT1*be\conddcted.forTeathasamb1ingqhuﬁ‘atr'*
the outlet location. :Four sample-points will be selected at:each sample
 port for a_totaliof 16 velocity: traverse points. This williconstitute a 4
" x4 sampling’ matrix. . Carbon ~dioxide and oxygen will be ‘measured. for -

molecular weight determination using a Fyrite analyzer.: EPA.Method

" be used 'to determine the moisture content of the gas: stream. The,

gas flow will be determined by an existing flow meter. i -




3.0 LABORATORY ANALYSIS

- 3.1 NITROGEN OXIDES

-‘ | The samples collected will be submitted to Air Quality ' Services,
- Pittsburgh, Pennsylvania. The analytical method will be according to EPA
AnlE Method 7D procedures. S o |

3.2 NONMETHANE HYDROCARBONS

iy " The, samples collected will be submitted to Atlantic Analytical Laboratory,
. _ Whitehouse, New Jersey. A laboratory setting will allow for additional

" analytical safequards and capabilities not possible in field analysis.
- Analysis will be performed within 48 hours after sample collection. A.
o .single amalysis will be conducted on each sample. The bags samples will
= _ . be heated prior to amalysis, which will reduce the potential for: organic.
' - losses. in. the tedlar bags. Standards, as well as the syringe used for
. injections, will also be heated. A gas chromatographic (GC) equipped with
"a flame 'ionization detector will be wutilized for the analysis. The
" condensate’ analysis will be made by direct 1iquid injection into the GC.
“-The sum of .both analyses will provide the total nonmethane hydrocarbon
. content. -

4.0 DATA EVALUATION AND REPORT

BCM ‘personnel will review the testing data and incorporate the following

information into a final report:

. Descri ption of work undertaken; |

_ . Discussion of the sampling and analytical techniques enb-'loyed;
E | - Tabulation of field.and laboratory data. -
Copies of all field data sheets;

Copies of amalytical results;

] .+  Copies of pentinent process data; and

.- Cqﬁj.es of field _eddipment calibration data.

e MR T



- Figure 1
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AIR QUALITY SERVICES INC

4527 Llairl‘.on Boulevard
! o _ : : thuburgh PA 15236
j ’ o ; . (412) 881-5630

f ' A : o : TABLE I1IT ,
! ANALYSIS or SAMPLES NITROGEN DIOXIDE BY EPA METHOD 7D
‘ BCM ENGINEERS S
5777 BAUM BOULEVARD
-~ PITTSBURGH, PA 15206
SAMPLES RECEIVEDS APRIL 24, 1992

) Bcn T s ; ~ sAaMPLE .  NO2 |
SAMPLE _"Vnasonamony o .VOLUME . B TOTAL
N UMBE R ‘ o NUMBER ‘ : HIIJLI LITERS .‘ _ MI CROGRHMS

38 ananx . . 61286 i “1000 ‘sva 2

35 RUN #1 61283 . 1000 2600

36 RUN #2 61284 . . 1000 1979

37 'RUN #3 3-:6L285ju I '51000 3421

' % THE DATA HAS BEEN CORRECTED FOR THE BLANK

. THE SAI'D?LES WERE ANAL‘!ZED ACCDRDING 'I'O T!‘IE ENV IRONHEHTAL PROTECTION
AGENCY METHOD 7D.‘ THE CALCULATION OF THE TOTAL M.ICROGRAMS OF NOZ 15
BASED ON EQUATION 5 2 IN ME'.I.HOD 7D. _ - '

Jb 2 = Mw

AIR. QUALITY SERVICES, INCT ’ o "_JbB‘3361




AIR QUALITY SERVICES IN C

4527 Clmnon Boulevard
Pittaburgh, PA 15236
(412) 881.5630

TABLE II
ANALYSIS OF SAMPLES FOR TOTAL NON-METHANE. HYDROCARBONS
EXPRESSED AS HEXANE BY PHO'I‘OIONIZATION DETECTION
BCM ENGINEERS =
$777 BAUM BOULEVARD
PITTSBURGH, PA 15206
SAMPLES RECEIVED: APRIL 24, 1992

"""""ZZ:T“'"“.““"m““ZZZH-“:““B“;ZKZTSETZ;ZEM
SAMPLE o LABORATORY HYDROCARBONS
I.0. - NUMBER o PPM AS BEXANE
R1-INLET ' ' - 61287 o '36 1
R2-INLET 51288 - 36.1
R3-INLET - . sl | 34.2
R1~OUTLET 61290 NUNE DETECTED
‘R2~OUTLET 61291 o NONE  DETECTED
'R3-OUTLET -61232 NONE DETECTED

l'.l.‘I'IE SAMPLES. WERE ANALYZED USING AN ORGAN].C VAPOR ANA.L!&!'.R EQUIPPED

WITH A PHOTOIONIZATION DETECTOR.

- 'THE LIHIT Qr DETECTION IS 0.28 PARTS PER MILLION .AS HEKANE.

ﬂnd ,?4,)

AlR QUALITY SERWICES, "IN ~ JOB 3361




. R3-OUTLET . = .

° --'---ﬂﬁd—-b-—_ﬂ-ﬂ===

'Ax'g QUALITY SERVICES, INC,

IXIII cg?tjleIj};,

SERVICES INC

L4529 Clmrt.un Boulevard
Pn.uburgh PA 15236
(412) H81-5630

| 2 3 _TABLE I-A |
ANALYSIS or SAMPLES:FOR CONDENSABLE HYDROCARBONS
‘ 3 AS HEXANE BY GAS. CHROMATOGRAPHY
/. BCM ENGINEERS S
-:5;4777 BAUM BOULEVARD
L ?ITTSBURGH, PA 15206
sanpnns RECEIVED: - APRIL 24, 1992
_'SAMPLES CORRECTED. FOR THE BLANK - .

?----------nu---==_=========444”i=====—======_====m==:======'é=é=-¢=_=-

BCM .. AQS
 SAMPLE LABORATORY
1.0, " NUMBER

gxrkacr:on _ CONDENSED - CONDENSED =
| WUME ' .. HYDROCARBONS . HYDROCARBONS =

,=----qg====z=====:z=====m _==;u ===========#========;===;===#&#g===is-

nl-iNFzr.;;fT',.slzsa - 25.00 o8 200
R2-INLET 61294 o200 762 BRI
R3-IniET 1298 2500 15 A o
_3140UTLf?. i  :f£61296 ﬁ iﬁf '{?5-°°' }. o .fﬂdﬂ?;nETECTBD
nz—oﬁ:L319, ,:55f51297)-j";f5;;25wﬁb - :‘-ﬁOﬁE’DE§ECTED.
N 61298 ' 25.00 _NONE DETECTED ,

:a-za:-naa-—zz ———======= =t==ﬂ========ﬂ‘=

THE SAMPLES WERE ANALYZED ‘BY GAS cunéuATosRApaY USING A FLAME .
IONIZATION DETECTOR. THE LIMIT OF DETECTION FOR THIS METHOD 1S of001
MILLIGRAMS. R | o
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