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INTRODUCTION

1.0
1.; _ 3ummarx of Test Program

ROJAC Env1ronmenta1 Serv1ces Inc

Revision 00
. November 19,1993 -

(ROJAC) was retained . by .

~ Connecticut Resources Recovery Author1ty to conduct an. em1ss1on

measurement test program on a 1andf111 f]are 1ocated in Hartford

Connect1cut
Connect1cut Temporary Perm1t No 0120

Env1ronmenta1 Protect1on

The test. program was - conducted to comp]y with State of ':i'tw} '

) 1ssued by the Department of o

Gasses measured at the f]are out]et sampling Tocation 1nc1uded

oxygen (0,), n1trogen ox1des (NOX), su]fur d1ox1de {

monoxide (CO), total hydrocarbons (

organic compounds (NMOC)

SOZ), carbon .

THC) 1nc1ud1ng methane and’ non methane

In add1t1on Ted]ar bag samp1es were taken at ‘jh;

the inlet samp11ng 1ocat1on to determ1ne the NMOC concentrat1on ‘and ]ower

heat1ng values of the 1andf111 gas.

‘The tests were carr1ed ‘outin conformance with ‘the regu1at1ons of cf h

the Connect1cut Department of Env1ronmenta1 Protect1on (CTDEP)

The

objectives were to demonstrate comp11ance w1th app11cab1e perm1t

conditions or regu]at1ons

SOUY‘CE:

TSP :
S0x, expressed. as 502
NOx, expressed as N02
THC :

co _

Methane ‘

Destruction Eff1c1ency oF NMOC
V1s1b1e Em1ss1ons S

1 0.90

' hour observation per1odt

The fo]]ow1ng em1ss1on 11m1ts app11ed to th1s

pounds per hour;

= 0.26 - pounds per hour

©3.29  pounds per hour

. 0.50 - pounds per hour-
11 35" pounds per hour
-6.14 - pounds per: hour, o
98% o

not to exceed 5 minutes’ inany two ..

R 0 C El'i:rirodz‘peﬁi‘a_l';Serj' jées; Ine. ;-
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Hartford Landfill

F93-09/RPT/Landfil] Flare Emissions Test Program

1.2 Key Personnel

Revision 00
November 19, 1993

The following presents the test program drganizafiqn énd names‘and

phone numbers of responsible individuals:

CRRA - _
ROJAC Envir, Serv.. Inc.

‘David Martin. = 203-549-1751
Leigh A. Gammie - 203-232-8959

Atlantic Analytical Laboratory. -Vi&tor Given - 908-534-5600

The ROJAC test team consisted of Messrs. John S. Gammie, Richard A.

Kopacz, Thomas E. Conroy, and Ms. Eszter Samodai. Mr. David Martin of

CRRA provided 6nsite assistance, and Mr. Car1 Ekroth was the CTDEP.

observer.

-2-
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2.0 SOURCE AND SAMPLING LDCATION DESCRIPTIONS

2.1 Process Descr1pt1on i g _ : _

- Hartford Landf11] 1ocated on 180 East Serv1ce Road in Hartford ._
'Connect1cut has 1nsta11ed one ‘LEG Spec1a1t1es ‘enclosed ground flare for.f; :
'destruct1on of 1andf111 gas produced ons1te The flare is des1gned to wﬂtf
achieve a m1n1mum NMOC destruct1on eff1c1ency of 98.0%

The f1are is fue]ed by 1andf111 gas, produced on51te, W1th a 1owerafn3
heat1ng va1ue (LHV) of 550 Btu per standard cub1c foot (Btu/scf) o
‘max1mum des1gn fue] f]ow rate 1s 1500 standard cub1c feet per m1nute
(SCFM), and ' the max1mum fue] f1r1ng rate is 49.5 m1111on Btu per hour
| (MMBtu/hr), ) |

- To achieve the“minﬁmum destruction efficiency a minimum residence
time of 0 6 second is requ1red | _

Based on the minimum d1stance of 25 feet from the stack to the
nearest property_]ine,;the‘m1n1mummstack he1ght must be 35.25 feet abovefu
‘grade. The unit is'designEdto-Operate'24hours per day for a total of
8760”hours per year' | .
| -The gas co]]ect1on system, wh1ch prov1des Landfill FG gas to the
flare, cons1sts of a ser1es of we11s 1nsta11ed in the 1andf111 - The we11s
are connected to the f1are s1te by a. subsurface header system. A
centr1fuga1 blower 1ocated at the. f]are site draws LFG through a water _ﬂ'
knockout - and part1cu1ate f11ter and de11vers it to the flare- where it is
‘combusted | ' | ‘ B |
| The f1are ut111zes an e]ectr1ca11y ignited p11ot burn1ng propane, ls
to 1n1t1ate LFG combust1on P11ot gas is turned off after ma1n f]ame o

1gn1t1on

-3- ‘ RO / (' ’ C Envlranme_n(a{ Services, Inc.
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The flare 1s‘designed to operatg_at-apprpximat¢1y3;§50 degrees .
Fahrenheit. . | | | |
| The'system‘has been provided wifh severaT-data gathering and
recording features: | |
A) Continuous combustion temperature chart recorder.
B) Inlet gas flow.meter. A differential pressure type flow meter
is available for the determination of instantaheous.in]et,gas

flow.

1' 2.2 Control Equipment

A process description of the flare operation response and a copy of.

the blue prints of the process can-be found in the appendix section;'

-4- PVIA
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2.3 Descriottonfof“outiet‘Séﬁb]tnd3Loeetion" |

~The Tandfill gas flare outlet samp11ng location was located in a T

circular 84 1nch 1nner d1ameter (I D ) sect1on of vertical stack.:

schemat1c of the samp11ng 1ocat1on is. shown in F1gure 2-3. Four=samp11ngﬁﬂtwfa5V

ports spaced 90° apart on a hor1zonta1 p1ane were located- 300 1nches

- (3.6 duct d1ameters) downstream from the top of the f]are t1p and 48

inches (. 57 duct d1ameters) upstream from the top of the- stack EPA”\:{- .
Method 1 requ1red the use of twenty four (24) samp11ng po1nts, twe1ve (12)

sampling ‘points per port for 1sok1net1c sampling.

2.4 Descr1gt1on of In1et Samp11nq Locat1on o

Figure 2 4 shows a schemat1c d1agram of the inlet 1ocat1on The*ﬁjfe

1n1et location. was 1ocated ina 7 4 1nch I1.D. section of hor1zonta1 PVl

.duct Two samp11ng ports-spaced 90°'apart on a vertical pTane were

1ocated at a: m1n1mum of two duct d1ameters upstream from a 909 bend in .

the duct and e1ght duct d1ameters downstream of the flow sensor
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3.0 'SUMMARY AND DISCUSSION OF RESULTS

3.1 ObjectiVes and TestsMatrfx

‘The purpose of the test program was to determine source compliance |
with applicable permit conditions and/or regulations. The specific

objectives in order of priority were:

* Measured continuous outlet stack emissions of Oé,‘NOX, co;‘so 3
and THC according to EPA Methods 3A, 7E, 10, 6C, and 25A (40CFR60
Appendix A - Reference Methods). T :

* Sampled outlet stack gas to determine Non-Methane Organic L
Compounds (NMOC) and Methane stack emissions per EPA Method 18.
Volumetric flowrates were performed before and after each e
integrated bag sample per EPA Method 2. Moisture tests, performed
by EPA Method 4, were sampled simultaneously with the NMOC. tests
(40CFR60 Appendix A - Reference Methods).

* Sampled landfill gas to determine NMOC and Tower heating value per
EPA Method 18 and ASTM D3588. Volumetric flowrates were performed
before and after each integrated bag sample per EPA Method 2. In
addition, moisture tests, performed by EPA Method 4, were sampled:
simﬁ]ta?eously with the NMOC tests (40CFR60 Appendix A - Reference
Methods).

* The flare’s residence time was expressed as the ratio of the
flare’s volume to the flare’s exit gas actual flowrate. -

* Determined visible emissions in accordance with EPA Method 22 x
(40CFR60 Appendix A - Reference Methods).

Table 3-1 presents the sampling and analytical matrix.

e SRR e T
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3.2 . Field Test Changes and Problems
ROJAC Environmenta]ISerViceS, Inc. (ROJAC) performed four (60
minute) Non-Methane Organic Compounds (NMOC) tests as compared to the )

usual three tests as-required by the Connecticut.Department-of

‘ Environmenta]”Protection”(CTDEP) agency during the compliance test

-'progkam. A total of eight gaseous.Samp1és were withdrawn:from both the

inlet ahd-out]et flare.sample locations in accordance thh;EPA'Method 18 -

~ via Tedlar Bag In A Box sampling apparatus. Since the second inlet bag

sample was lost during'transport, the fourth inlet bag3éamp1e was énélyzed_ﬁ
in its place, therefore, a total of six bag samples were: analyzed byf'f '
Atlantic Analytical Taboratory. |

The particulate tésts were not performed-aé scheduled on_Noyembef 4,

1993 due to ROJAC’s equipment failure.

3.3 Emissions Test Results

13.3.1 'Continuous Emiss1on Monitoring Summary'of Resu1t$_
Triplicate sixty minute CEM tests'Were conducted at the Flare

outlet location. The following gases were monitored thNOVémber 4, 1993; :.

" nitrogen oxide, carbon monoxide, total hydrocarbons,.sU]fur'dioxide,3and

oxygen. The average total hydrocarbons and the average carbon moﬁoxide .

emissions were the only gases out of compliance with their respective

emission limitations.

_ Average State
_ ‘Emissions © Limit-
Total. Hydrocarbons; (1b/hr) 0.56. - 0.50
Carbon Monoxide, (1b/hr) - 12.0 11.35

The results are summarized in Table 3-2..

-10- : DPHYT A




Hartford Landf1]1

F93- 09/RPT/r.andfm 'FIé‘wé:_ Emissions Test Program © . . . -
o "TABLE 3~-2

SUMMARY TABLE OF GASEOUS' EMISSION DATA
' HARTFORD LANDFILL FLARE. .~ -
HARTFORD, CONNECTICUT -

‘ Revls1on 00
. .+ Novembier . 19 1993

_‘Flare Qutlet Liocation .

Method/Componert:. . .

1. Run1t .

. -Run2. -

“Rungd - .

.-‘j‘-‘._‘_j_-Uhits,.\ .
7 DATE:

11-04-93

| 11-04-93 T
48151415 . |-,

11~04-93 "

1435-1585: " | .

T e

" IMethod 2 = Flow-

. TIME:]

. dscfm

11140 1240

9870

10993 -

9817

10227

. actm.

. - 38552

- 42890

40518} i

. -40731

M3 - coz

%

57|

5.8

-6.0__-.1" %

58

M3 —~ Oxygen

g

- 133

132 .

w181

Method 4 — Moisture

%

53

75,

8 6 :

7.1

IMethod 18 = NMOC; = .

Methane- * - :

ppm:as Carbon '
. Ibjhr as Carbon |

T o 18

< 0.42

<. 0.69

< .18

c _o.sa

< o a1

18
-0.56

|| Residence Time . 52 .|

i geconds

18]

161 .

1.7 ‘ ‘

RN

TIME:

1045 1148 -

- -1220—1320

-13__‘35-1455' -

Method 25A"THC i

' ﬁppm as Carbon ‘_;5 :
" | ib/hras Carbon | -

'0.42

225

‘336"
0691

318]
058,

293l
0.56i

Method 7E ""NOX ST

-+ ppm
- Ib/hr

12.3
. 09

12.4

10

1126
0.9

124
- 0.9

I 'Method 6C ~ Sulfur Dioxide |

ppm -
lbfhe

0.1

0Bl

2.2

021

26
0.3

.'W;B C

C0.2

Method 10 - CO

- ppm.

" 240
10.3

‘es7i .

2881’

« Ib/hr

133

123

12.0

Flare Inlet.Location .

.'-‘3Bun'f%:*""

‘Run2 '~

| Run3 .

Method/Component "~ |-

- Units -~

_' DATE
~ TIME:}.

11-04-93.
¥140-1240

© 11-04-93
- 1815-1415

-11-04-93-

\;‘,1'-‘435—1535 B R

- - dsefm

687

692

710

1'696'

Method 2 — Flow |

i Tdcfm

731

742> -

753 . .

73T

M3 - CO2 ' .

342

34.4

' 855 . -

347

M3 = Oxygen

06

T

10|

Method 4 — Moisture' '

27

36

28]

30|

Method 18 — NMOC
Methane

“ppmas Carbon ||

518

" 1300}

LA 1100{ -
* . . 335

. 550

“100[7

L A1e7l

_4BB|

ASTM D3588 = LHV |  _ T

-|. ppm:as.Carbon -

513

* _832] -

- BTU/ef

_Bas|

463

Method/Component

“Units: |

Run't:

Run 2

“Run3

Avg

NMOC Destruction’ Efflcnency ‘

> '98.62%

» 95.36%

> . . 98.36%

>

Method 22 — Visible Emissions|

'”d¥Pph5:if‘};

98.46%)1

-11a

PO TAT

. Novisible emissions observed from 1200 hotrs fo 1400 hours

Note: * (M18-4 Tedla‘r;b'a‘g sample ﬁa53anélﬁed}iﬁ? place of M18-2 sa’rﬁ;ﬁ!e’ddé- fo lostbag tlhl'bl‘.l_‘g'j‘?‘l\ 'ship‘rﬁiéht),
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Please note; an experimenta]-CEM'test (Run No. CEM-4B) was performed

on November 4, 1993 from 1559 hours to 1620 hours W1th the. f]are operat1ng ‘

- temperature 1ncreased from -1650°F to 1700°F W1th the 1ncrease 1n

f1are-operating temperature, the average €O and THC em1ss1ons were 2 8
1b/hr and O. 06 1b/hr, respectively.

3.3.2 Residence Time Summary of Results

The average gas residence time in the flare was 1 7 ﬁeconds. Thé_:

resﬁ1ts from each test are shown in Table 3-2. Res1dence t1me was

| ca1culated by the following equation:

= Vi / Qi
where,
Rt = residence time, seconds. '
Qi = actual volumetric flow through flare, cubic feet .per second.
vi = volume of flare, from tip of burner to top of flare, 130 cubic

feet.
3.3.3 Non-Methane.Ofganic Compound,/Lower Heating.vh1ue summary of
Results '

" The average Non-Methane Organic Compounds (NMOC) destruction
eff1c1ency was 98.5 percent which was in compliance with' the respect1ve
regulation (at least 98 percent NMOC destruction efficiency). A summary
of NMOC results. and Tower heat1ng values from each test are shown in Table
3-2. Please note that the sample from Run 2 was replaced by the saﬁple

from Run 4 as exp]ained earlier in Section 3-2.°

3.3.4 Methane Summary of Results |

The average methane emission rate was in compliance with its
respective emission 1im1tat1on. The methane results from the outlet
samp11ng location were to be determined by substract1ng the NMOC emissions '

from the total hydrocarbons emissions. Since the NMOC samples from each

-12-
- Envirenmental Services, inc.
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test were not detected Haccurate methane em1ss1ons cou]d not be : .
ca]cu1ated The methane resu1ts from Tab]e 3 2 are presented on.a worst
‘case scenario and assumed that a11 the hydrocarbons detected were methane
3.3.5 0pac1ty Summary of Resu1ts o
V1s1b1e em1ss1ons test1ng was performed in accordance w1th EPA
Method 22. No V1s1b1e em1ss1ons from the flare were - observed dur1ng the :;;'fjj’iif
observat1on per1od o S - S

Nomenc]ature assoc1ated with the summary tab1es is. exp1a1ned as }{:“-

follows.
dscfm e _dry standard cub1c ‘feet per minute.
acfm -t eor ractual cubic feet. per m1nute '
ppm - eio-o parts per million.
ppm as carbon - - © parts per million as carbon
ib/hour - - .pounds per hour _
% - - percent. ' ' .
BTU/cf fv?'t#j.nﬁBr1t1sh thermal un1ts per cub1c foot

'Standard cond1t1ons were 29 92 1nches of mercury and 68° F |

3.4 Operat1ona1 Process Parameters

___.._._.—-——-——-

Flare operat1ng parameters were mon1tored on a str1p chart dur1ng ““
the course of the comp11ance test1ng The average flare temperature was rf? e
1650°F ROJAC performed f]ow measurements at the 1n1et samp11ng (N ”*ht{ﬁ:
_ location and the resu1ts are presented in. Tab1e 3- 2. Cop1es of all’ chart
cord1ngs and other supp]ementa] data are 1nc1uded in the Append1x _'

“section of this report

-13.- ' . _R 0 [14 C Envlr_ann-:e"n‘tah_s.'ervices‘, Inc. . g
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4.0 ‘SAMPLING AND ANALYTICAL PROCEDURES

4.1 Em1ss1ons Test_Methods

4.1.1 Non-Methane.Organ1c Compounds

Non—Methane Organic Compound (NMOC) determinations were performed in
accordance with EPA‘Method 18. |

Samples from both the inlet and outlet locations were. collected for
NMOC using the "bag-in-a-box" sampling system, shown in Figure 4-1. The 
Teflon sample line passed through the wall of the rigfd éontainer and was
connected to the sampTe_bag, which created a vacuum sgal; The bags were S
filled at a constant rate of 0.5 Titers per minute (1pm) over a one_(l)l
hour sampling period by:slbw evacuation of air within‘theftontainer. The
resulting vacuum inf]atéd the bag with theﬁextracted‘gas:Samp1e. Each
sample/line bag pair wa$ filled, purged, and Filled again to condition the
sampling train and minimize .any wall absorption effettsf .Bag samples were
co]]ected in conJunct1on with each CEM test run |

At the end of the field test program, the bag samp1es were analyzed.
first for oxygen and carbon dioxide by an Orsat analyzer per EPA Methqd‘3
and then rushed to the laboratory and ana]yzéd within 24 hoUrs by GC/FiD.
GC cond1t1ons, such as column type, carrier flowrate, temperature, and
1n3ected sample volume, were determined before the field samp]e ana1yses T:
by means of trial runs on a presurvey sample. Conditions were set to
maximize peak resolution and separation. Calibration standards were -
prepared in advance according to EPA Method 18 protocol. Three (3)‘f
standards for high, low, and mid concentration'ranges were prepared fo

encompass the expected stack gas concentrations.

- 14- ]‘7 0 ] A C Env;"rqnmental Services, Inc.
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.2

The NMOC destruct1on efficiency ‘was determ1ned through-comparison-of;;

- the inlet and outlet NMOC concentrat1ons us1ng the following equation:.

NMOC Inlet - NMOC Outlet
— : — x 100 .

Destruction Efficiency = ‘
: NMOC Inlet

4.1.2 Visible- Em1ss1ons

Visib]e em1ss1ons were ‘determined v1sua11y in accordance w1th EPA

Method 22. One continuous (two hour) observat1on per1od was conducted

h three observers a1ternat1ng between making- observations'and taking

S were. recorded. on field data sheets wh1ch are

'w1t

breaks 0bservat1on

included in the appendix sect1on of this report.
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4 1 3 COnt1nuous Emlss1on Monitor1ng o
L _ ROJAC conducted the out]et flue gas measurements for NOX, 502,‘“.dd
Y €0, THC, and d11uent 0y using (273 Reference Methods 7E, 6C, 10, 25A, andt
“e',3A, respect1ve1y.‘ F1gure 4-2 shows a schemat1c d1agram of the samp11ng ; -
= system. o | | ) Hf | :
| _ The CEMS draws f]ue gas 1n through a 6 foot g]ass Tined sta1n1ess
. stee1 heated probe w1th 1n stack and/or heated out of- stack f11trat1on |
systems. The gas samp1e was drawn through the probe. and f11ter(s) by a’ -5:7H
“heated Tef1on 11ned d1aphragm vacuum pump From the pump the samp]e was@f
-sent through a heated Tef]on samp]e 11ne At the end of the sample! 11ne
the extracted f]ue gas was sp11t three ways W1th one part going: through ax
‘refrigerator- type condenser, 1nto a man1fo1d, and f1na11y to the NO/NOX,
05, and CO- ana1yzers Another part of" the samp]e f]ue gas was sent.
‘directly to the THC ana]yzer 1n a heated state w1th no pr1or mo1sture -\

‘removal. The f1na1 port1on of the samp]e was sent through a permeat1on

”dryer manufactured by Permapure, Inc.. before be1ng 1ntroduced to the 502
“analyzer. Ana]yzer outputs were recorded by a data acqu1s1t1on system |
(DAS) at th1rty (30) second 1nterva1s _‘ ‘_ _ ‘ :

A tota1 of three (3) s1xty (60) m1nute CEM ‘test: runs were performed
w1th a zero and- m1d range ca11brat1on check between each test run rIn
-add1t1on, a fu]] range ca11brat1on and 11near1ty check was performed on.
.each reference. method ana1yzer at the beg1nn1ng of . each test day

'Em1ss1ons was reported 1n parts per m1111on and pounds per hour (1b/hr)

S _'-17'-. - RO//4C Environmental'S{eriricé's, Ine. . K D
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The CO 1nstrument was an Hor1ba Mode] PIR 2000 ana]yzer wh1ch

'measured CO concentrat1on by means of non d1spens1ve 1nfrared rad1at1on

(NDIR) The 1nfrared rad1at1on was produced by the ana1yzer and was,‘1n

turn, absorbed by the cont1nuous f]ow of samp]e gas through the ana1yzer

The percentage of 1nfrared rad1at1on thus absorbed was‘proport1ona1 to the

"_ concentrat1on of CO in: the gas stream “ ;: _ | _ . y” |
The’ heated THC 1nstrument4was a Beckman Mode1 402 ana]yzer wh1ch

‘utilized the flame 1on1zat1on.method of detect1on of tota1 hydrocarbons

The sensor was a burner 1n wh1ch a regu1ated f1ow of samp1e gas passed

through a f1ame susta1ned byf'he_regu1ated f]ow of a1r and .a m1xture of
40% hydrogen and 604 n1trogen fue] W1th1n the f]ame a complex.
jonization of the hydrocarbons 1n the samp1e stream occurred wh1ch a]]ows

for the1r detect1on and measurement Propane (C3H8) was used as the

-ca11brat1on standard Samp1e concentratfons were reported in parts per
million by vo1ume (ppmv) as propane, and were adJusted in terms. of ppmv as -

Carbon- us1ng Equat1on 25A 1

Ce %'?Kcmeas’ | ol

where C. _‘ = the THC concentrat1on 1n ppmv as Carbon,
Cmeas ; bthe THC concentrat1on as measured 1n ppmv as propane,hnfj
_K -df'é' the response factor for the ca11brat1on gas be1ng used |

(propane = 3)

C -20— ‘ . RO/-AjC'Environmemtal_Serw'ces,lnc_.--.
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4.1.5. Ana1yzer Ca11brat1ons

Ca11brat1ons were performed using an Env1ron1cs Series 2020
eomputerized Multi-Component Gas Mixer.-'Th1s system .(shown in F1gure 473[
accurateiy blends NIST (National Institute of Standards and Technology)
traceable mixtures from EPA Protocol and other certified gases.:

The gas mixer contained five (5) mass flow contro11ers (MFC’S) which |
have been calibrated and certified NIST traceable with the use of a Sierra |
Cal- Bench The Sierra Cal-Bench was a NIST recognized and traoeab]evw |
pr1mary f1ow measurement standard which contained a sonar detection device
sensit1ve‘to 0;0005 1nches “Using this system, the MFC’s were calibrated
by the manufacturer at eleven (11) points along their respect1ve ranges
from zero to the maximum flow. These data points were stored in the gas

" mixer’s computer as a reference table to be used for 1nterpo]at1ng a11 '
flow commands. | | |

Required flow rates and target mixtures were entered into the
instrument’s computer a1ong'w1th the und11uted gas concentrat1ons The
MFC’s then accurate]y mixed the calibration gases with the ba]ance gas to
produce the requested dilutions. The Env1ron1cs Ser1es 2020 NIST
Traceab111ty Certification is included in the Append1x

Cert1f1ed EPA Protocol 1 compressed span gases of SOy, NO, 02,

0, and propane (C3Hg), supplied by Matheson Gas Products, were.used
as the calibration standards. High purity nitrogen (Ny) was used as the

zero and gas mixer balance gas.

a1 . DPNTAT
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The‘gas-mixér_was used 1n'strict~accordance W1th the. EPA’s EMTIC
(Emission MeaSuremént'Teéhni¢a1'Informat1on'Center) Pub1jcat1on No. CTM 007

Verification of Gas Dilution System For Field Instrument Calibrations

E e e e e A

(Append1x)

The accuracy of the gas mixer was demonstrated to the ons1te .
observer in accordance with the Performance Specifications Tests outlined
in EPA Conditional Test Method 7. Prior to the field testing, a single
analyzer was chosen by ROJAC to-be'Ca]ibrated at five (5) points along its
measurement range using the gas-mixer. *These sampling points inc1uded‘the‘
undiluted (100%) calibration gas concentration, as well as 2:1, 5:1,,10:1,‘-
and 100:1 dilutions. o

The dilutions were introduced to the ana]yzer one at a time and the
responses noted on a field data sheet. The sequence of calibrations were
repeated three (3) times and the averages.were cdmpared‘to the predicted
responses. These averages did not'differ-from the predicted |
concentrations by more than 2% of the predicted value. |

Following the dilution sequence tests, a mid- 1eve1 Protoco1 1 gas N
was introduced directly to the ana]yzer The concentrat1on of th1s
mid-level gas did not differ from one of the d11ut1ons by more than 10%

For the gas mixing system to be shown acceptable, the ana1yzer response to )

this undiluted gas must be W1th1n 2% of the gas concentrat1on

-23- o PﬁfAF: oo ;~'" imee frn
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For the f1e1d tests, he ana]yzers were ca11brated and . 11near1zed at

four (4) po1nts aTong the1r measurement ranges at the: beg1nn1ng of each

' ftest day. EPA Protoco] 1 gases were 1ntroduced to each anaTyzer V1a the - j_f"

gas mixer to produce ca11brat1ons at: 904, 604, 30%, and 0% of the span o
values using the Nz baTance/zero gas as the d1V1d1ng med1um _ ]
The system b1as and dr1ft tests Were conducted WTth appropr1ate

pm1d -Tevel d11ut1on gases based on- the SDUrce em1ss1ons These system._.

-ca11brat1ons were repeated after each th1rty (30) minute test run. Thg;_j *33”ft.;'

gases passed through aTT components of the sampT1ng system except the

samp11ng probe | The ca11brat1on gas. d11ut1ons prodUCEd by the 935 mTXEf L

ihave the foTTow1ng approx1mate concentrat1ons

'dConstituent,LLUHidh{TeyeTT ‘Mtd‘TeveT Low TeveT | Zero o

S0y _?yr:u‘g QSQGprm"T 47 8 ppmi - 00. 0 ppm Nzl“”
‘NOx o _'95;O‘ppmi 475 ppm ©00.0 ppm - Ny o
0. . 2009% . 161% L 00.0% Ny
e - 1200.0 ppm 720 0 ppm‘ 360 0 ppm Ny '
“THC - ° 95.3 ppm “f? 47 7 ppm.jff' 8.6 ppm © Ny

8.1.6. Data Reduct1on _ | |

: | The system ca11brat1ons were performed to document any 1nstrument
'-dr1ft Us1ng Equat1on 6C 1 (CFR 40 Part 60 Append1x A)-, the. ppm and
percent vaTues were corrected to account for the zero: and span vaTues and

-any 1nstrument dr1ft as foTTows

o _-_Cgas - ‘(E:_'.; Co) x — ;' ,

Y, T ’ ,\7 0 /;4 l . Environmental Services, Inc.
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hhere Cgas = em1ss1ons concentrat1on (ppm or %)

C - average em1ss1ons read1ng (ppm or %)

b = average zero read1ng (ppm or %)

Ch = average span read1ng (ppm or %)

Cha = SPan gas concentration: (ppm or %).

The corrected ppm and % averages were then used to calculate

emission rates in the appropriate standard units.

l; n M ‘ . Envirsnmental Services. Inc.
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| Samp]e custody procedures for th1s program were based on EPA

' __recommended procedures The[proaect manager was respons1b1e for ensur1ng fiff
that proper custody and documentat1on procedures were fo]]owed for the f'"" )
‘field sampling and f1e1d analytical efforts The proJect manager was T
assisted in th1s effort by key samp11ng personne] 1nv01ved in samp1e \
recovery.. All samp11ng data; 1nc1ud1ng 1nformat1on regard1ng samp11ng

times, Tocations, and any’ speC1f1c con51derat1ons assoC1ated w1th samp]e
acquisition were recorded in ink on pre formatted data sheets.

Fo11OW1ng samp]e co11ect1on, a11 samp1es were given a.unique
a]phanumer1c samp]e 1dent1f1cat1on code The.sample_vo1umes wereameasured".
and recorded and the 11qu1d 1eve1s on‘eachabott1e were marked'.-éample:j.ﬁ
1abe15 and 1ntegr1ty sea1s were comp]eted and aff1xed to the samp]e

| contanner Samp]es were stored in a secure area unt11 sh1pment

- A]] samp]es were . packed and sh1pped accord1ng to Department of

to the. appropr1ate 1aborator1es cha1n of custody forms were comp]eted for R

each sh1pment box and enc1osed there1n

o -26- L _RO / A‘ Environmental Services, Inc: |
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. 5.0 QA/QC ACTIVITIES -

ROJAC mafnfains spec;fic Taboratory faci1ities’dedicateduto the -
maintenance and calibration of source sampling equipment ‘used-in
performing EPA reference method source tests.  These facilities include
all equipment and standards necessary for equipment calibration using the

procedures outlined in the Quality Assurance Handbook for Air Pollution

Measurement Systems Volume III, Stationary Source Specific Methods

(EPA 600/4-77-027b).

The checkout and calibration of the source sampling equipment is
performed prior to and at the completion of each project. Referenced
calibration procedures were strictly followed and the results properly

documented and retained. The following calibrated equipmént was used -

during the test program.

P SR e

Type-S Pitot Tubes :
Sampling Nozzles ‘ ;
Type-K Thermocouples i
Dry Gas Meters i
* Gas Mixer Mass Flow Controllers ' {
* Continuous Emission Monitors

* % ok F

Calculations for determining flow rates, moisture content,
isokinetics, and particulate and gaseous concentfations are made using a
computer program developed by the QA/QC Managér at ROJAC. This program
utilizes the calculation procedures and equations specified in EPA Methods

2, 4, and 5. The program has been successfully used for numerous test

efforts and has been validated by independent sources.

Pt e et SpRdmeteets

Cree
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Qua11ty contro] for the var1ous organ1c and 1norgan1c ana]yt1ca1

. procedures is estab11shed us1ng f1e1d b1anks method b]anks, tr1p b1anks,

surrogate sp1k1ng, and 1nterna1 standards for quant1zat1on.. Where

- applicable, percent recover1es are ca]cu]ated and determ1ned
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Test Results and Calculations
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EPA METHOD 2

VELOCITY TRAVERSE AND FLOWRATE DET ERMINATION

Da_te
Plant A :
‘Location e

Stack Dimensions ..
‘Barometric Pressure (Pb)
' Static Pressure, (Ps)
: -StackMoleculerWt (Ms)
:Mmsture Content o

Z Y 'Z:D Area
30O . _inHg . .. L

-‘;—..7'5'“‘ Jdn H2O <
,53 II NI

. ':Pitbt'No.‘
- Leak Check
Pttot Coeﬁlment

Tester ‘

”"‘rvi‘pase e

.3/0/- /f: : |
& /C -y H20

. ’ .

fﬂ’—/:r&e—

Iy

Point . ~Cyclomic

~Otfer O’ﬂ"er 1o

a3 fﬂ*af\*

- '-‘//S '_ N2 |

Jetbe <t 11T
RSN
3(

o\

\

(\‘

I N K2 S P

( Mbrolite Gas Tomperatine: = Ta + 460

%.Ablolulu G‘IS‘_'.’I..'.EH..".‘:.'_:P'Q' ;=. Pb. + -le'..l'."ﬂ 5: EERCE R : ) .
. ‘ 'r;+4oof

- ‘Gas Volocﬂy. V: = (85 49) x (Cp) x (SQRT AP)lvg x SQRT[ '-""._‘_:-'-"l"'j o
o ' S ngMl

. " Actual Gai Floyrnh Os (Vs) : 60 x Arnf

. -Standard ms--ésewm_-.i "gnd = '-(Qst; = B28°R x Py
- - ' i (R

x 100 — %HZO |
©ozRez, 00

..J..c ; -
CAGEM

‘DSCEM"




Date
Plant
Location

EPA METHOD 2
VELOCI'W TRAVERSE AND FLOWRATE DETERMINATION

% Looaril

Mot

‘f - F\&r—c L;‘-c

Stack Dimensions
- Barometric Pressure, (Pb)
Static Pressure, (Ps)
S_téck Molecular Wt., (Ms)
* Moisture Content

Actual Gas Flowrate,

+42.5  inH20 Pitot CDemc.em ﬂ -
33.0 '
3.0 % . Tester . FAK /56~
Pomt | AP | Ts | Cyclomc | Oter | Oter .
. in.HO | CF) . Flow Angle L L
4 A B 73
> 7 A T .
<Y 2 7%
B2 e ?ﬁ?(?}
Y ! Cr >
Average 0.L56% |43
_ Absoclute Gac ftmporntmo = Ts + 450°R
'-_-Abmm. Gas Pressure, Pg = Pb + Ps/13.8 - :
. . ' ) Ts + 480 .
- GasVelochy, Ve = (85.48) x (Cp) x (SQRT AF)avg x SCRT| —1 Wsec
‘ _ Ppx Mz _ _
Qs = (Vi) x 60 x Aea ACFM:
Oxtd = Q) ® EaR*R =x Pao I'. 100 = %H>O DECFM

- Standard Gas Flowrats,

74" I
20,(!

-Area

in. Hg.

Pitot No. |

Page_ 2 ot 4

57 0 - /5"
Leak Check -Q in. H20




_ | i EPA METHOD 2 | ‘
VELOCITY TRAVERSE AND FLOWRATE DE'I'ERMINATION

g 1/ - ,rw "/‘,"3@ : B ; B
Date .. , S : Page 3 of ‘-/
‘P.l‘?"m- Hhr?";&‘wr/ Lfnr/’[ // _ .‘.‘ o SR

"lﬁbcation- L E I_‘Cﬂ_r-’. e

:Stack Dimensions -'7‘."(;“1".0 Area ‘ 0 3 2. ~ Pitot No. - - /‘557'0
‘ }'Barometrlc Pressure, (Pb) %o 0 in. Hg. :g 7 LeakCheck - - o[_ - .in".’Hé_C)_"
_' 'Statnc Pressure, (Ps) -h.?‘.' § 0 indH20 L et .-Pltot Coeﬁlc:ent 5 / '

© Stack Molecular W, (Ms)‘ B3O
Morsture Content R A

Cyclon|c5 Other |- Other
FlowAngle ‘ i

“Average . | o.cbLl |-

;T‘A.b.ol_utb Gaz Ttrnp'.rll.uu =T + “aﬂa R
.'::.:‘.‘:;..‘..Abl_oll-ﬂl Gas Prn_turo,Pg': Pb + Pg_[i.a,é

G.; Velocty, Vs . = (85. 49) x (cp)‘x (SQRTAP)“;‘ . soR'r[‘ "'""'"“l K ‘ - _- 3 ""c
” Actuil Gag Flou.rrlt.t, s = (Vs) x ao K w Nn S X | ACFM

U, StandardGasFlownals, Ostd = (@n) ‘x ; E28R x Pg x 100 -%H2O - - . DSCRM . .. .
o e Ui . sz C100 Fa




EPA METHOD 2 - | | R 3
VELOCITY TRAVERSE AND FLOWRATE DETER} INATION - |

| _D;te : l y43 ) , ' o | Page yofy | ’ ::
' Piant ﬁ ,7,1’%,,,/ Lan'o{,]| | . | |

Ca

. Location : /Zp?jé,q-z{, T Fle~ T,l<? _ o . :‘
- Stack Dimensions "7.‘{"':0 Area 0.30 2 Pitot No. - 5% -6 B . '
Barometric P‘re55ure,"(Pb) 20,0 in. Hg. _ . Leak Check = “in. H20 . ‘
Static Pressure, (Ps) + 2,3’ " in. H20 Pltot Coefficient 2, < : !
Stack Molecular Wt., (Ms) 23.2
‘Moisture Content ‘ ol % Tester /i’j,c / 5(__
LS o
39> Point AP | Ts Cyclonic | Other Other
inH2O | CF) Fiow Angle
s/ AN I '
z 247 -
3 K% S
S e /
4 Mbs (
e § M NG
</ G W

Average EATRIIEKCE

" Absoluie Gat Temperalure = Ts + 460°R

Abzolute Gak Prassure,Pg = Pb + Ps /126

Te + 480
. Ges Valocity, Vs = (g5, 49) x (Cp) x (snnup).vg x sonn e ] . Risec
. . Pgx Ms : '
© Actual Gas Fiowrats, Qs = (Vi) x 80 x Area . ACEM
Standard Gas Flowrate, Ostd = (Qs) x  528°R x Pg x 190 = %H20 ' DSCFM

T= 002 100







APPENDIX €

CEM Results and Calibration Data Sheets .



© "5t 'SSOAISS JEUSLOIAUT OVIOK

ST .- - 8BS0
£t
0
60

Ce o . o ooe

R - - R

ool

- y19g:

B X
=g}

. o - €6/v0/1L
;3oVHIAY . o o £-W30

SSPL—SSEH

- 8970
‘9'BE -
gEl
o

SRR -1+ 1] S
T 5008
e
2T
- pesLe
A, S 18
- gg
o gel

~ o2el—0zes.

£6/r0/1L1
c=W3D

. ero . i .
- S Eonzmo e wWdd) no—oH1
- €01 SR o {/an) 0o
N T EB_HNOm
S e0 o ujal xON

EBEO se .EBc ne—0HL

w._,Dn:.DO .

 oz06 - S AE_umE muﬂzoi u_.umEn_o>.._
Vg .

o .hmI c_u $5914 QuleWioleg JUSqIY -
- ~ {4eesBe() dwe uaBlquy -

05 ‘.:_v

gy ea& UOIENUBOUOD INO—OHL

geeg- - . - G - . (wdd) co;EEwocoo fore)
g0 . - - - ‘{wdd) uolieiiuaduo) 208

T ‘. ~ {wdd) udjEIUBIUOD XON

LS o (%) uopeIUacUSD 20D

AT S SS UOJEIUSU0D 20

w._._._n_z_

-

evri-gvob S a3l
£6IVO/LL o . . 13Lva
-W30  TONNNM

UV TIHANYT QHOZLHVH HZQ._.<OO._

"60-€64  ION 'TOHd
 vEHD . NANO




re'0
g8l
6L
20
o'l

1186
4008
oS

‘g9
S'egt
L}
rAg!
ol
L'et

JOVHIAY

51 'SBOIAISS [RUBWILIOIIAUT OVIOY

90’0
o'g
gc
0
(S

1166
s0'oe
0S
o'l
1'e9
gt
Fa-1

0L

Lel

02916951
€6/v0/LL
Ar—W30

€90
gve
&2t
20
6'0

2186
s0'0e
cs
.G
6'108
gl
Let
oL
Vel

6561—02S1
€6/P0/11
vr—W30

BAVWID

Eoemo se Jy/q() Ino—-OHL
{uoquen s8 wdd) Ino—DHL
(iy/an 00

{tu/q)) 208

fu/al) XON

SINdLNO

{wjosp) aleimao|d DILSWNICA
(B14"w1) sSBid SlieWwoleq JUBIGUY
{yeaiBaq) dwa) Wejquy

(wdd) uopenUBoUGD INO—OHL
{wdd) uopenussuod OO

{wdd) uogenuadULD E0S

{wdd) uopesiuaduUCD XON

(%) uoRBIUBIUDD 20D

{94) uoneuadU0d 20

- SkNdNI

GWIL
dLwva
"ON NN

JHV4 THZAONV] QHOL1HYH: NOLLYOOT
60-€64 YON'TOdd
~UNEMD

YHHO




Source ID: Howrd {-vr’-- X

Project No:
Location:;

Floo el
-Pollutant:

/\Jux

PRE TEST Cahbratlon Data And Lmeanty Check

Cal Gas Conc: .

Cal Response:
Absolute leference:_
Cal Error (<2%).‘

System Cal Bxas and ant Check -
. Pre Cal

- CalGas: 475 (4 iy

: CEM CALIBRATION DATA
EPA Method SC Gundellnes

I_ahd(—u)l

c‘u'Hc..'-‘- .

| Date:
Run No:
-Run Time;
Span Value:

71.|/:'

/{r/'vf./é.s_.'

1048~ 1.
0~ fO_(_‘_l f’/"""\ : Sl

/;9

Z8ro

Low Range

High Rang

-0 Z |

Mld Range
47

9S..0.

0.3

49 o

" 95.9

0.3

(.9

0.6".'

: O 3 ‘?_‘..: :

————=
—————

1.9,

097, ;'f_ o

‘Post Cal’

Analyzer -,
Cal Rspnse

- System
Cal Rspnse .

~System
Cal Rspnse

_Syst :B_nas .
(<5%)

Syst Blas ant
(<5%) - | - (<3%) :

”Z'ero 0.

2.3

_ 007 [ g,

03% [ 035

Upscale 1;

TN

| 45"‘

LD

AY;

" Upscale 2:

2.6% | 7.4

Cahbratlon Error Calculahon Cerr

Cerr =

Cahbratlon Hesponse

- Cal Gas Concentration =

‘. Cahbratlon Drlﬂ Calculatlon Cd

Cd =

Span

: Emnssuons Concentratlon Cgas

Cgas = (C Co) X

| - Cco =

'Cma.‘ :

Cm—Coji""

Cx(1 —‘(%002/100)) .

‘ Pre Cal System Hesponse il Post Cal System Response

Span o

. C= .7
- Cm=2%47¢
Cma=y7¢ =
Cgas = I-? .3 ﬁ'n.-s

%COE = 5
- Ceo= o

(%CO2from M3/3A)
(G0 cone) -

. (Run Average)
o (Average Zero).
- (Average Upscale)
- (Cal Gas, Concy) .-
o (Emnssnons Conc)

MBCICAL ™ <~




Source ID Mo bl
Project No: '

CEM CALIBRATION DATA
~ EPA Method 6C Guidelines

Location: #a 0»'\‘(0{—

Pollutant:

IUL’

- Date: //u iz
Run No: _

Run Time: /az,,w /3::0 |
“Span Value: (- = )00 ppm

PRE-TEST Cali.bration Data And Linearity Check:

\..-l .

‘ [ . Zero | Low Range Mid'-Ra‘hg;e H‘igh Range‘_
Cal GasConc:| I | o
- Cal Response:
Absolute Difference: |
Cal Error (<2%):
Systemn Cal Bias and Drlft Check: : L
Cal Gas: ‘/75’ (‘73//) Pre Cal ‘ PostCal = X -
Analyzer System SystBias | System | SystBias. Drift
| CalRBspnse Cal Rspnse | (<5%) | CalRspnse | - (<5%) . (<3%)
- Zeroil p, 3 QL 0.3% | 0.k p.3% | o.0%
Upscale 1:| 49.4 H{ 9 L. | 4T .34 0.3%
Upscale 2: _ L
Calibration Error Calculation, Cerr:
Cerr = _Calibration Response  — - Cal Gas Concentration x 100
' . “Span
Calibration Drift Calculation, Cd:
Cd = Pre Cal System Response  — Post Cal System Response ~x 100
“Span _
Emissioné Concentration, Cgas:
Cgas= (C-Co) x Cma ., C= 127, (Run Average)
- Cm - Co Co= 0.b (Average Zero)
- - Cm= 470 (Average Upscale)
Cma= y7¢ (Cal Gas Conc)
| Cgas= 124 oo (Emissions Conc) .
Cco=  Cx(1 -~ (%C02/100)) , %CO2 = (%CO2 from M3/3A)
T - Ceco = (CO Conc)

MBC/CAL




CEM CALIBRATION DATA
EPA Method GC Gmdelmes

Date: // /‘7‘ /,,
Run No: 3 v
Run Time: /355 - 14 CS":'” T
Span Value ‘0 =100, /.’,,m B

Source ID: 1~
ProjectNo; . - ¢
“Location; Fisic ou
~Poliutant: )0,

PRE- TEST._‘Clallbratlon Data And Lmeanty Cheok
““““ ¥ Zero Low Range
Cal Gas Conc:.-: L R
. cal Response:z;'-'_x;. ;'_
Absolute leference_::;i.:.
Cal Error (<2%)-;5 s

Muﬂm@g;ﬂ@hRqEéAfAe”

System Cal Blas nd ant Check
Cal Gas 47 g ‘3 3 /) ﬂ._*-.'"*r:':-“: L

Fre Cal PostCal

. Zero

Analyzer

System -

Cal Rspnse.|

Syst'Blas B
(<8%)

Systemi -

Cal Rspnse | -

 SystBas |
(<5%) -

ant

-_(<3% Kl

Cal: Rspnse
-3

L

0.3 %

Cofp

0.3

L 0 D 4.

| Upscale 1
Upscale 2

4‘74

7 5 e e o

Callbratlon Error Calculatlon Cerr

Cerr=" - Callbrauon Response ~

Cal. Gas Concentratnon
Span -

Callbratlon ant Calculatlon Cd
| Cd=

Pre Cal System Response = Post Cal.System Response x100 -

o _Span;_-

Emussnons Concentranon Cgas

' “(Run Average)
~(Average Zero)

- (Average Upscale)
-(Cal'Gas Conc).
-'__;(Emlssmns Conc)

13'0 ‘ :
0L

l-l—7..'2.

s -'__-Cma— §47.5 -
"‘..--“;';':CQaS = I¢2 [ FFH

S Cx (1-(/002/100)) S uco2=
SRR Cco—r |

Crna . c

Cgas =
Cm - Co

(C Co) x

Q
-
Il nn

 Ceo= . (koo2trom M3/3A)

(GO Cong),

9  MecicAL



| CEM CALIBRATION DATA

~ EPA Method 6C Guidelines
Source ID: Hewdfed Limd B 11 Date: /1]y s 3
PFOJBCt No: o Run No: .
Location: Flo.w  cvHed- Run Time: ot~ 114§
Pollutant: Sc¢, Span Value: 0 -~ [0 fp .
PRE—TEST Callbratlon Data And Linearity Check - L
Zero | Low Range Mid Range ‘| High Range | -
Cal Gas Conc: 0.0 —_ YTE 98 | -
Cal Response:| - o < — 47 2 G0 -
Absolute Difference: oS — 0. b ot
Cal Error (<2%): 0.57. - 0. o. L
System Cal Bias and Drift Check: .
Cal Gas )71 7.8 ppr [s0U)| Pre Cal ‘ Post Cal .
~Analyzer | Systerm SystBias | System .| SystBias Drift
.| Cal Rspnse | Cal Rspnse (<5%) Cal Rspnse (<5%) | (<3%)
Zero!| p.5 0.3 G2 4 .1 O-b | 08% .
Upscale1:| 472 -| 47 ¢ 0.47. 48T )54 | 0.9
Upscale 2: - '
Calibration Error Calculation, Cerr:
Cerr = Calibration Response — CalGas Concentration x 100
Span
Callbratlon Dr’ ft Calculation, Cd: |
Cd = Pre Cal System Response — Post Cal System Response x 100
Span -
Emissions Concentration, Cgas: |
Cgas = (C‘;‘C'o)l X Cma ,  C= ). 3 . (Run Average)
Cm - Co Co= 0.7 (Average Zero)
Cm= 4¢2 - (Average Upscale)
Cma= y7¢ (Cal Gas Conc)
| | Cgas= 0.l o “(‘{Emnsspn.s_ _Qonc)_ |
Cco= ~ Cx(1-(%C02M00)) , %CO2= (%CO2 from M3/3A)
Cco = (CO Conc)

MGC/CAL




CEM CALIBRATION DATA
EPA Method SC GUIdellnes

- Source ID; oo b %%\-‘»'c! L( «e“‘C,-'_\\‘ T Date: /l}u )..

“Project No: S : e Run No: D R
Location: e . __RunTime:. /‘_,J C_,a_,c S

o Pollutant: Span Value O~ | ow

oo SRS

PRE TEST Cahbrat|on Data And Llneanty Check T S
‘ Zero _ Low Range Mid.JRangel‘- ﬁigt\,.-Ban_ge_ N

cal Gas..‘C_Qﬂc:“' R
 CalResponse: | . e
'Absolute Difference; [~ - = [

. System Cal Bias and ant Check - _

Cal Gas: 47 £ ppp (SO ) -:‘ o Pre Cal — | Bost Cal_ el

- | Analyzer System Syst Bias ' | System .| Syst Blas o Drfty
A Call Hspns_e Cal Rspnse (<5%) Cal“‘ngnse (<5°/) ‘_LV“_-‘:("<"3%)‘J-;

o Zeror| g g g Qb 23, GV A R o N )

Upscale 1:{_#7.2" |~ u#.7 ’-.__ 1 7 5“/ \ HLt_._,_ ___/ 7“’, TN

Upsca|e2 R P S D ] S

Cahbratlon Error Calculatlon Cerr

Cerr.= | Cahbratsen Hespcnse - Cal Gas. Concentratlon LE ><10o o

Cahbratlon ant Calculatlon Cd

Cd=  PreCal System Response - Post Cal System Ftespense
' S b el g Span R T

| Emiss".icns :cdncentratio'n : cﬁg-a's: :

: Cgas- (C Co) "'C'rna ., C=34 _.(RunAverage)
SR f-‘i-; . .Co= y.a . . [(Averags Zero)

. Cm= 4gq - " -(Average Upscale)

. Cma= 47.¢ (CalGasConc)

~ . Cgas= 2.2pp. -(messnons Conc)

Ceo=  Cx(1-(%CO2H00) ,  %CO2= 'i(%CO2from M3/3A) R

MSCICAL




BRATION-DATA

. CEM CALI .
EPA Method 6C Guidelines . e
- Source.lD Moot Lod load § I Date: /' L laz
" Project No: _ . ‘Run No: )
Location: T-1s we ¢ ot e 4 Run Time: /3:« S— 1488
Pollutant SO, Span_Value: O~1C0 ger -
.-PRE TEST Cahbra’uon Data And Linearity Check: L S
__ Zero Low Range | Mid Range [High Range | -
Cal Gas Conc: . e 1 T
" Cal Response:
Absolute Difference:
Cal Error (<2%):
+ System Cal Bias and Drift Check: | o
CalGas: 47¢ ppn (57, “Pre Cal_ Post Cal -
o -Analyzer ~ ._Systern - Syst Bias._ ~System | SystBias |  Drift
Cal Rspnse Cal Rspnse | - (<5%) Cal.Rspnse | . (<5%) | (<3%)
~Zerol| o .3 0.8 /.4 0.9 L opiah
Upscale 1:| 472 49| 1.5 42 L 1y | .87
Upscale 2: " ' ‘ - | i
. Calibration Error Calculation, Cerr:
Cerr = Calibration Re-sponse - CalGas Conoentratlon x 100
_ = Span — >
~ Calibration Drift Calculation, Cd:
Cd= " _ ~ Pre Cal System Response - Post Cal System Response . x 100
: : ~ Span o R
Emissions Concentration, Cgas: N |
Cgas= (C-Co)x__. Cma . C=3.9 . {Run Average) .
: - . Cm - Co Co= ) -~ (Average Zero)
o Cm= y4g.9 (Average Upscale)
- Cma= z7.¢ (Cal Gas Conc)
Cgas= 2.4 ppw (Emissions Conc)
Cco=  Cx{1-(%CO2/100)) , %CO2= ~ (%CO2 from M3/3A)
' o ' Ceco = (CO Conc)
MBC/CAL




CEM CALIBRATION DATA
EPA Method GC Guldelmes

:"-» "\ 'c"

H[P V“-t.‘-‘ C . ""E,J;—
O .

- -Source ID:
- Project No:-

- Location:
-Pollut-ant:

—\JL H

:_.._:_ PRE- TEST Cahbratnon_Data And Llneanty Check I

Date: /l/‘-/ ;
Run No: T

Run Time: jo4 8- /uff"._u
" Span Value: 0 - JS‘ ”/

{

Zero

Low Range Mld Range

Figh Range

Cal Gas Conc':j{"-‘ 000 WA

209 [

~ Cal-Response: '-wf-"g.;'o__ T ,.1,,_ 2

aO‘i

'Absolu_te Difference:{ - ¢ -

C’C’

T ‘

A

CalError (<2%): [ p.0% |

" System Cal Blas and ant Check

: - Cal Gas:- Pre Cai

Post Cal”;'_".i:'" 3

System - Syst Blas
Cal Rspnse (<5%) :

T | Analyzer

k 'System

ant
) _-_(<3%)'

“SystBias |
(<5%) .

E Cal Rspnse

. Cal Rspnse |
Zer-o - QD ‘

L/O 09“/--‘.0/

uoqw.m AT

Upscale 1:[° (/.___)__. ,

’(n I 0 "fu/ /él

'_ 0 47, NV VAR

Upscale 2: - . * - oo T

. Calibration Error 'CalCU'aﬁC'“ Cerr:

. Cerr=

Cahbra’non Response
‘ Span

'Cahbratlon Driﬁ Calculatlon Cd

Cd = .'-‘

Cal Gas Concentratlon

Pre Cal System Response = Post Cal: System Response

X 100 v

Span

‘Cgas= (C

" Ibl o
Cgas—. ,34»/,_

%COZ =
Cco=

Ceo=""" C x _;;(%002/1 00)) N

'_ ‘(Average Upscale)
_- (Cal Gas Conc) '

S :;-:-‘_(%ooz from M3/3A)

o (Average Zero) -

| (Emnssnons Conc)

(CO Conc) -

i



CEM CALlBRATION DATA
EPA Method 6C Gmdehnes

- - 'v
Source ID: 144 Lol Leand Lt . Ei}g Jolo )
Project No: ' S u -
Location: rmM c s Aﬁ :- : R Run Time: /“,‘, o - ,5, ¢
' Poliutant: Oy S

Span Value: ;.. 2.

.P'RE—TEST Callbratlon Data And Linearity Check: - ‘ S
' ~Zero | LowRange Mld Range Hijgh Bange L

Cal Gas Conc

Cal Response: |
Absolute Difference:|
Cal Error (<2%): |

System Cal Bias and Drift Check: :
Cal Gas: )(: VL L " Pre Cal Post Cal

~Analyzer System Syst Bias System | SystBias | - Drift

Cal Rspnse | Cal Rspnse | (<5%) | Cal spnse U (<5%) | (<3%)

Zeroll 0.0 Q. Ry A B/ o047 | go-
Upscale 1:| jta . | /&) 0.4 "l e |04l | 0ok

) Calibret‘iovn‘ Error Calculation, Cerr:

Cerr= - Ca\_ibratioh_Response. — . Cal Gas Concentration - x 100
- ' ' Span S
'Cahbratlon Drift Calculatlon Cd:

Cd= PreCal System Response — Post Cal System Response . x 100

Emissions Concentration, Cgas:

Cgas = (C - Co) X Cma . CcC= /3s .. (Run Average)
Cm -~ Co - Co= 01 - . (Average Zero)
Cm= 1.\ ~ (Average Upscale)
Cma= |b.! . (Cal Gas Conc)
Cgas = 3.5 °. (Emissions Conc)
Cco=  Cx(1-(%C02/100) , %CO2= | - (%CO2 from :M3/3A)

Cco= - (CO Conc)

MEC/CAL |




' —CEM CALIBRATION DATA
EPA Method BC Gurdellnes

~SourcelD: & 2L v HI\_ oo Date: /'/d ._-;’; 3
‘ProjectNo: . AT T , Run No: 3. .
oo Location: Fleie. oo dbed i Run Time: 135S - /u_x,s‘ s
j*j Pollutant: O,L‘ L T T e .]'Span Value: p- o) s

PRE TEST Calrbratnon Data And Lmeanty Check SREIIRIVS TR R
| Zero Low Range Mld Range ﬂgh‘_ﬁan“g‘e

Cal Gas Cono L

- Cal Response L

Absolute Difference: | = = .
~ CalEror (<2%): [

System Cal Blas and Drlft Check 1; o - R
' Cal Gas: lé 17 . Pre Cal PostCal | = .
Analyzer System r Syst Bras - System | SystBias | - Drift::
| cal Hspnse Cal Rspnse (<5%) | Ca'll'Rspnse (<5%) ol (<8%)

Zero:l ¢ g -‘-;* /S A A W Y O | 0. 0% |- :
‘Upscale NI _,L /(: ." _ ‘_0'_“_1.‘/‘. I | | 0'_//_ 00,’-

- Upscale 2:| _

| Calibration.jError ”o alcufation, Cerr:

~Cerr= o Caltbratlon Response o CaI Gas- Conoentratron x 100:

Span

'_ ';f‘Calrbratron Drift Calculatron Cd

Cd= Pre Cal System Response + Post Cal System Response X 100 EE
S L S Span T T e

o Emlssrons Concentratlon Cgas

_3(Run Average)

" ‘(Average Zero)
(Average Upscale)

by - (Cal Gas Conc)

C13.¢% (Emrssrons Conc)

v ob

o aen

. wCoz= - (kco2trom M3/3A)
- Ceo=_. - . (COConc) L

MSCICAL -




~ Source ID:
- Project No:
Location:
Pollutant:

"x"-ﬁ' + f'f' '."&1 L

CEM CALIBRATION DATA -
EPA Method GC Gutdehnes

EART

F"" :1'.'\'-‘:._.. i T ‘c_:‘,—-

(€

Date /'/u/r,, _

"~ Run No:

Run Time: jou 5 -

' -

list §

Span Valus: ¢ - /3cc paim. B

- PRE—TEST Calibration Data And Llneanty Check:

- Cal Gas Con_c:_
Cal Response:
Absolute Difference:
Cal Error (<2%):

Zero Low Range | Mid Range |High Range| B
o 2¢e.0 720.C J2ec. ¢

j- 3733 778 /20 T

Lo /3 > (2.5 b0
ok [. 07 AN _0.S7. ..

System Cal Bias and Drift Check:

Cal Gas: 7;29 0

 Zero:
Upscale 1:
Upscale 2:| - -

(3274.1.) ~ Pre Cal “Post Cal - i
Analyzer System SystBias | System | SystBias | Drift-
cal Rspnse | Cal Rspnse | (<5%) | Cal Rspnse | (<5%) | (<3%)
A A . Ay 0.3% | 2.9 g1 1 00k
To7.85 | M2k 0.4 % | 4.3 08 % | 0. ik

Calibration Error Calculation, Cerr:

Cerr =

Cal Gas Concentration

Calibration Response_. —

Callbratlon ant Calculatlon Cd:

Cd =

Span

Pre Cal System Response — Post Cal System Response ‘

Emissions Concentration, Cgas:

Cgas =

Cco =

(€ — Co) x

Cma

Cm - Co

Cx _(1_ _ (4C02/100)

Span

C
Co
Cm

Q0. 0
3.€
7135

Ha

Cma= 7a20.0

-%COZ =
"Cco =

x 100

x 100

(Run Average)
" (Average Zero)
- (Average Upscale)
~(Cal Gas Conc)
Cgas = 239.b gpr (Emissions Conc)

(%002 from M3/3A)

(CO Conc)




Source ID:
Project No:
Location:”
Pollutant

PRE— TEST Cahbratlcn Data And Llneanty Check
' Low Range
Cal Gas Ccnc .f;._:_ SR N

)J(’v V&x
'Fl M a

'\.

' CEMCALIBRATION DATA .

| ‘S.EPA‘ Method 6C Guidslines

(AC‘I ll ‘

le-A—

Date: Il’ql‘. :
Run No: ; ° ‘

Run Time: /’2;0. ,)__—u - =

SpanValue b-l3ce Ffr-r o

Zero

Mld Rang_

Hii'g_h‘ Ranlgefﬁ* -

.Cal Response; | ‘ﬁi A
Absolute Differencer|
Cal Error (<2%) A

System Cal Blas and Drlft Check
(3.1 '7-r-l) ,

- Cal Gas: 7;)0

Pre. Cal

— Post’ Cal

- Analyzer
: Cal Rspnse

Systern ;

Syst ‘e.éé’
(< 5%)

- System |
Cal F-lsp’nse

Syst Blas ;
(< 5%) -

o ;__---'.Drlﬂ
"~ (<3%) |

Zerc o

g

Cal Rspnse |-
DG

: ,/-

T o

97

D, /a

Upscale 1:

‘70‘76‘ '

: 7/‘9&3_ o

Upscale 2:

| 7i0.7 |

Callbratlcn Errcr Calculatlon Cerr

Cerr =

Cal Gas Cencentrallcn

| Callbratlon Flespcnse

| Callbratlon Drlﬂ Calculatlcn Cd

Cd =

Span'

Emlssucns Concentratncn Cgas N

Pre Cal System Respcnse - Pcst Cal System Respcnse :

Cco =

‘C‘ x(1 —-(%002/100)) '

Span

nn

. Cm=
- Cma=

Cgas = -27b ")"'ﬂym

27s.2

2.7
712.8
720.0

i %C02 =

© Cco .=

-(Run Average) -
- (Average Zero)
* (Average: Upscale)
(Cal'Gas Conc) -

-(Emnssnons Conc)

 %CO2from M3/3A)
+(CO Conc)

| IMEC/CAL




CEM CALIBRATION DATA
EPA Method 6C Gmdehnes

Date: //‘]L, Joz

Source ID: J-!., 4 1?; v Leed f. i
Project No: : RunNo:z - -
Location: Flc < ¢« +4 Jr Run Time: 355~ j4 s
Pollutant: ¢ Span vValue:. - 300 ppem
7; PRE—TEST Calibration Data And Linearity Check: - = - .
o | Zero Low Range | Mid Range | High Range|
Cal Gas Conc: o ‘ ‘ i
Cal Response:
Absolute Difference:
Cal Error (<2%): |
© . system Cal Bias and Drift Check: -
_ Cal Gas: 720 0 (30.74. Pre Cal Post Cal
Analyzer “| - System SystBias | System | SystBias | . Drift -
Cal Rspnse | Cal Rspnse |  (<5%). | Cal Rspnse (<5%) (<3%)
Zero:| 4 4 . 2. < Q.1 3.5 0.2 5 0.1
. Upscale 1: 07 < 71c.7 N2, 707.0 0.0% 2.3,
- Upscale 2: 3
~ Calibration Error Calculation, Cerr:
- Cerr = - Calibration Response — CafGas Concehtrat-ion: - x 100
- Span . ‘ ' :
Calibration Drift Calculation, Cd:
- Cd = Pre Cal System Response — Post Cal System Response U x 100
Span o
 Emissions Concentration, Cgas:
Cgas= (C - Co) x Cma \ C = 84§ - (Run Average)
- Cm — Co Co= 3.0 (Average Zero)
Cm=.708.9 (Average Upscale)
Cma= 7q0.0 . (Cal Gas Conc)
Cgas = a¢7. +",M (Emnssnons Conc)
Cco=  Cx(1 - (%CO/100)) %CO2 = (%CO2 trom M3/3A)
: Cco =

(CO Conc)

- M6C/CAL




CEN CALIBRATION DATA
- EPA Nethod 25A THC

© SourcelD; ”-oqf'\'-Coral L.am-l(-. n - f'-jj - " Date: /:/+/93
- ProjectNo: F43-09: oo 7 RunNo:
| Locatnon leq_. OJH,M- S RunTime:lOYe — i '1"’?’ o
_ SpanVaIue D—-;oo,opm'_'-

PRE- TEST Cahbratlon Data And Llneanty Check ' - D
' Zero | Low Range de Range ngh Range
Cal Gas Conc:_g- 0.0 28 b 477 953
Cal Response':'._ ey g: Q__,_,, | ‘1,.35 S aci

Cel RSP”SE -Zeroi] T apy L 427 | ac o
Muttiplication Factor;-__-'tl . l 00.1) | I poaj | jppay i
Corrected Cone (ppm)i |~~~ " " ["2pa | y7p | peam -

Calbror (<5 [T 1 oag | oy

Multiplicati‘on__‘_Faic'tcsricaeqlgﬁo‘h‘-: M

Cma
- iCm

X 95' 3 L '(Span Gas Conc)
9S4y .= i(Calresporise) -
03 "'_';(Zero response)
/o0 Ll e

Mf

Cahbratlon Error Calculatlon Cerr :

Cerr= [Corrected Conc (ppm) — Cal Gas Conc. (ppm)] x100
- L CalGas Conc (ppm) . —. 7 T

" Cahbratlon ant Cd _‘

_ Pre Cal o - ~ PostCal. . = | . = -
Gas Conc Cahbra‘uon R_espo‘n-‘se, Calibration” -"Resp'e'nse: | Drift (<3%)
Zero:l 9.0 L | o0& | 3.0 |l 23% ]
Upscale 1:| - 477 47 3 EERERRN L FD Y X A E- N R
Upscale 2:| T N R o

 Cd= | Pre Cal Response — PostCal Response P X100 o

EmlssmnsConc ‘ i (Avg analyzer readmg = Zero) x Mf AT o .
_ T e - Hlﬁ’ Ba.g_ (//.‘10-/14—5’)
—re /0 D Pf‘""

Av'g Réa‘dlng_. - i “-} e
__EmissionsConc="7.5 ~ ppm
: Emnssnons_as _Carbon =9

EQM25A "' ROJAC Environmental Services, Inc. -




e : | CEWN. CALIBRATION DATA
Ce e - EPA Method 25A — THC.

Source ID: Hav¥fovd Lanmd & -~ Date _/,/17;,/?3 |
Project Noi F43-09 - e RunNo: 2 - =
Location: Flave ouviHed . Run Time: /220 —/320

. SpanValue: 00— /oo ppm

PRE—TEST Calibration Data And Linearity Check: | ' |
Zero Low Range | Mid Range {High Range| .

Cal Gas Conc: |

Cal Response: |

Cal Rspnse — Zero:
Multiplication Factor:
Corrected Conc (ppm):
Cal Error (<5%):|___

Multiplication Factor Calculation, Mf:

Mi=  Cma | Cma = (Spah Gas Conc) o
' Cm — Co . Cm = (Cal response) L
- Co = (Zero response) -
M = Jopa2)]
‘Calibration Error Calculation, Cerr:
Cerr = (Corrected Conc (ppm) — CalGas Cone (ppm)] __ x 100

Cal Gas Conc. (ppm)

Calibration Drift, Cd:

_ Pre Cal ~__PostCal o
: Gas Conc | Calibration Response | Calibration  Response - | Drift (<3%)
Zero:| 0.0 3. 1 1 N 107
Upscale 1:|° 477 474 470 | o0.07 |
Upscale 21| ' S ‘ : R
Cd= ' 'F_’re Cal Reép‘onse — Post Cal Response . , - x 100
a ' Span _ E
Emissions Conc = (Avg analyzer reading -—\I.Zc.aro) x Mfi g Bon (12231320
Avg Reading = )3.8 ' B 138
Emissions Conc = /1 2 ppm ' R - B
Emissions as Carbon = 33 7 ppmC . = ‘-.33-‘_7-.;.(,‘0@@-‘
EQM25A

" ROJAC Environmental Services, inc.



| cevonTonoaTa
EPA Method 25A THC

Source ID: Hw+ﬁom La.qslf-.u ~ Date: /1/#/93
- ProjectNo: F43-09 | .. RunNe: 3 -
Location; - Ha_H_ ou-Huf- f . '_ " RunTime: I3SS= 1458
_ _ | o Span Value:.,,_ 0100 ppin

| 'PF{E TEST Cahbratlon Data And Llnearlty Check S S Lo
Zero | Low Range Mid Range High-Range | -

Cal Gas Conc:'- R

Cal Response: |- - =+ | .~

Cal Rspnse—Zero':;y-ﬂ-: R I B
Multiplication Factor: |- e
Corrected Conc! (ppm): |-
' Cal Error (<5%):‘ )

o '(Span Gas Cono)
- (Cal response)
(Zero response)

itnn

Cahbratlon Error Calculatron Cerr

Cerr -_—— o [Corrected Conc ( pm) Cal Gas Conc (ppm)] X 100
S SR Cal GasConc (ppm) ' —

Calibration -Dr-ift C T e e o e
" ' S -‘--"-l“Pre Cal 1" - " PostCal IR R TT
Gas Conc Cahbratnon Response | ._C__alibraticm Response Driftt(_<j3%) AR
Zero o D GQ I o A . O B 1_‘ 1 a. I./. _}. )
Upscale2:[ | otk L 2a%

Cd= PreCal Response - PostCal Response
T Span . -

Emlssmns Conc (Avg analyzer readlng = Zero) X Mf

Avg Readrng i /2. 7 R
Emissions Cone = jo. b - ppm L
- |Emissions as Carbon = ‘3 , q ___ppmC

- EOM25A

9 A e s e b | €



© GEM CALIBRATION DATA
EPA Method 6C ‘G‘uic_iel;ine's‘ \

| - SOUTCG'D: ;—."-’TH"’ + '('L ’ c.-! LJ-‘-"\'-! -C—u 1 Date ‘_'/_i ,/,-_“'. Ji:'; o
Project No: ‘ : ' Run No:
Location: Flasw .. +fd Run Time: /550 g0
Pollutant WOy Span Value: 'n-,0p e
PRE TEST Calibration Data And Linearity Check: ‘ :
: Zero Low Range M|d Range_ High Range
Cal Gas Conc: - -
~ Cal Response:
Absolute Difference:
Cal Error (<2%):
System Cal Bias and Drift Check: N
CalGas: ¥75 (9.3:4) —  Precal . ~_PostCal S
| Analyzer System . | SystBias | System [ SystBias Drift
-+ | CalRspnse | Cal Rspnse | (<5%) |Cal Rspnse | . (<5%) (<3%)
Zero:| ;3 0.t 03% | p.3 | 6.c% | o3/
- Upscale 1:| - 44.4 473 ALl | 470 | D4 a. 3%
Upscale 2: | B - o | '
Calibration Error Calculation, Cerr:
Cerr = Calibration Response - Cal Gas Concentration - x100-
Soan : - _
Calibration Drift Calculation, Cd:
Cd = Pre Cal System Response — Post Cal System Response - X 100
~Span '
Emissions Concentration, Cgas:
| Y-
Cgas= (C-Co)x Cma , - C= 129 159 (RunAverage)
- Cm - Co Co = 0.5 ‘(Average Zero)
- Cm= uy (Average Upscale)
Cma = 4#7¢  (CalGas Conc)
| | Cgas = ;o 7 / /57 (Emissions Conc)
Cco = Cx (1 - (%C02/100)) , %CO2 = (%CO2 from M3/3A)
o ' Ceco = (€O Conc) '

MEC/CAL




" CEM CALIBRATION DATA
EPA Method BC Gundelmes

- Source ID: Jeway, 1 gy, ’(-, H & :'j_:" - - Date:jih ;.
PTOJGCINO S P ‘Run No: .
Location: HL e - cn-f 1_

| ~Run Time; - o
- Pollutant:” $o, : Span Value: //.S,CL f,(f_?.-{:)c

PRE TEST Cahbratnon Data And Llneanty Check R TS
Zero : Low Fta_ge Mld Rangg_q_mgh.ﬂange-- T
Cal Gas Conc 1:,‘; NPT ) : -
Cal Response T T :
Absolute Difference: | . . .
Cal Error(<2%):{~ .

o System Cal Blas and Drlft Check e e
Analyzer System i Syst Blas System Syst Blas Dt 1.

: Cal Rspnse Cal Rspnse (<5%) . |'Cal Rspnse | (<5%) (<B8%). | |

ceroy s T w T oey | et | o3

“Upscale 1:| 7y~ 1w | g 47 1 /< Sh J ot

"~ Upscale 2:| I e e I T —

Callbratlon Error Calculatlon Cerr

" Cerr = - : Callbratlon Response L Cal Gas Concentratlon T X100
o o - Span ' -

E L 1

l Cahbratlon ant Calculatlon Cd
| Cd—"-

Pre Cal System Response = Post Cal System Response e x100 :
- Span-

Emlsslons Concentratuon Cgas R “49.) 48 P
B C= 28 3.0 j‘ (Rdnw"AVérage)‘ BN
o Co= 4.3 (Average Zero) b
acm= 47 (Average Upscale).
oo - Cma= yg 0 (CalGas Conc)
. Cgas= 1t /)¢ (Emissions Conc)

Coo=  Cx(1-(4COZAO0) . wCO2= %GOz from M3/3A)
- C TR Cco= = _(CO Conc) |

Cgas-‘_ (C Co)‘ Cma

TRAEM A



" CEM CALIBRATION DATA
EPA Method 6C Guidelines . -

!

Date: ///v '35

Source ID: N« 4 !

~(CO Conc)

[ L. 4'-( y-| ” ’
Project No:~ Run No: o ﬁ_.-_,...f
Location: Fli.~ duted RunTime: ) c; 0 4.
Pollutant: (0, Span Value: i ¢ 7
PRE--TEST Cahbra’non Data And Linearity Check: e :
Zero Low Range Mid Range | High Range |
Cal Gas Conc: - s
Cal Response: |
Absolute Difference:
Cal Error (<2%): |
-System Cal Bias and Drift Check:
Cal Gas: /6./°]- Pre Cal PostCal . |: .= -
Analyzer System SystBias. | System | SystBias | Drift-
.- .| CalRspnse | CalRspnse.| . (<5%) | CalRspnse | . (<5%) - {<3%)
Zero:| oo 0.1 7 2 R Rt 5 A B N A
Upscale1:|- 1¢ o I, 04 | Jbg | g .o
Upscale 2:| . B :
Calibration Error Calculation, Cerr:
Cerr = Calibration Response  — Cal Gas Concggtia_:_@ion x 100
' Span -
 Calibration Drift Calculation, Cd: |
Cd = Pre Cal System Response — Post Cal System‘Res‘ponse“ x 100
Span o o -
Emissions Concentration, Cgas:
Cgas= (C-Co) x Cma , C =3¢ ré.? ‘(Run A\wéfage)
Cm-Co = Co= 0.1 - (Average Zero)
: Cm= ] - (Average Upscale)
Cma= (Cal Gas Conc)
Cgas = b (Emissions Conc)
S 9= 12w 127 e
Cco = Cx (1= (%C0O2/100)) , %C02 = (%CO2 from M3/3A)
. Cco = '

MEC/CAL.




_CEM CALIBRATION DATA
EPA Method BC Gundelmes

Source ID: - . *.s_-.“ 1“ P L, t Date: ///u
Project No: R Ru[r\ No: o/ -
Location: =i, .., He o RunTime: sao- Jpze T
Pollutant: .L: e + S Span Value l2) _/3 oc ., P"“ S T PR

PRE- TEST Cahbratlon Data And Llneanty Check s
. Zero Low Ra_ge M|d Range HiQh"RanQé.f,f,‘ o

“Cal Gas Conc-;- L
. Cal Response;_' S e
- Absolute Difference; [~
Cal Error (<2%): [

System Cal Bias and ant Check - Gecor o LT
Cal Gas: 7)0 YLD 7..;/)‘_.‘ Pre Cal _ PostCal. -~ ] . i i
| Analyzer System Syst Blas . System | SystBias-| "~ - Drift
| Cal Rspnse Cal Rspnse (<5%)-- Cal Rspnse | - (<5%) | i f<39
Zero:| ). S S Y ;“/., Aol - 2| iy
~Upscale 1:] 707 ¢ T 5,55 T p 0t LT8G | pyw
- Upsca’le'2:f R R o T

Cahbrat:on Error Calculatlon Cerr .

CCer= Cahbratlon Response - CalGas Concentratlon - X 100,
j T R Span — .

Callbratnon Drlft Calculatlon Cd
Cd="

_Pre Cal System ReSPODSB '— Post Cal System Response o ox 100

Emlssmns Concentratlon, Cgas

" [+e
C ap%’ 6 665‘ (Run Average)
Co= 3.1 . (Average Zero)
o Om= 00  (Average Upscale) :
- i Cma =" 720.0 {Cal Gas Conc) ..
| Cgas = 30} 9. / 65’; (Emnssnons Conc)
- Co= . Cx (1 ~(%CO2/100) ; %Coz—*" . (%CO2from M3/3A)
S C e e e Cco = (CO Conc) |




EPA N ethod 25A — THC

Source ID: Newdford - La«m!f—-“ Date /f/+/93 R
Project No: .F43-09 _ Run Noi  “A v 4p
Location: Flaw. ou Hed - RunTnme lS-'LO-—[b.’LO :
' | ' o SpanValue O— [00ppm
PRE-TEST Callbratlon Data And Linearity Check: :
Zero | Low Range Mid Range [High Range
Cal Gas Conc:
- Cal Response:
Cal Rspnse ~ Zero:
‘ Multiplication Factor:
- Corrected Conc (ppm):
Cal Error (<5%):
Multiplication Factor Calculation, Mf:
Mi= ' Cma Cma = (Span Gas Conc)
Cm - Co Cm = (Cal response) .
’ Co = (Zero response)
M = Jooal ) |

Calibration Errbr Calculation, Cerr:

Cerr = [Corrected Conc (ppm) Cal Gas Conc (ppm)] x -100
‘ Cal Gas Conc (ppm) I
Calibration Drift, Cd: 7 :
' ' g ~Pre Cal Post Cal- ‘ :
Gas Conc | Calibration Response | Calibration Response |Drift (<3%)'
Zerol| 0.0 2.0 ' 2.0 0.0%
Upscale 1:[ 7.7 Ya i 474 2.2°% |
Upscale 2;| - f s
Cd = - Pre Cal Response — Post Cal Response - x 100
Span
Emissions Conc = (Avg analyzer readm - Zero x Mf:
| ] 42 o ) __B—":ﬁ- (’ sa
AvgReading = 73.s/ 3.0 . 9.8 -
Emissions Conc = ;. < | j.0 ppm _ 78 fem
Emissions’ as Carbon = 3¢t [,1/ 3.0 pme | .234— pphc

FOMMADA

———m =

8’-— lb2o




. .GAS DILUTION PERFORMANCE SPECIFICATIGNS TESTS

[ Z.L T TN
' |DATE OF TEST:

fft NS S AN CIE AT_Q RSN
. Environics Series 2020 Gns ‘Mixer.  8/N:

. i/;).‘.'.\. i e

" |MONITOR:

100% SUPPLY GAS:

RESP DEV FROA!

= 1, HEAN (<=2%)

- RESPONSE. .

 PREDICTED VALUE -

OJ:

| EnnoR (<azy|

_uga

.30

w"f 0. C’
. MEAN--VALUES.

"DILUTION 1: 194 0 pril (804

 PREDICTED YALUE .

R _mvzba nmpouss

193 4

1,5"\3“‘7

: j'-/ﬁ;_;?:_'of _

o O::."“ .

12

i MEAN.VALUES:

DILUTION'z:

PHED!CTED VALLE

MEAN (<=2%)

1 ERROR (<.‘—;z§c.)1

/J-;../ "?

OL'/

0.4,

0.3 /e

f}':l{ 1;,_‘,/7_1‘_ .

0.371.

AL

)| RESP DEVFROM | .
MEAN{C=ZX) |

l b(o/u "

01;~'-’

' DILUTION 4

: 3rasmc‘renvawe

- |INDEPENDENT CHEC'K_

MID-LEVEL DEUTION

FROM DIL VALLE (<=1ms)

| ‘/S' ‘fpw-v

0.4

q {6'0 ,m h-\ ‘




APPENDIX D

Equipment Calibrations
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EPA Protocol 1 Certification Sheets
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/ PO. Box 136

. " 6674 South Main Stree:
. "Morrow, Georgia 30260
. Phone: (404) 961-7891

[\ kc {[ Q[l

. CERTIFICATE OF AKALYSTS-EPA PROTOCOL NIXTURES .

“USTOMER: - '.ABCO‘Wé1G§6g§& nd. Supply | REFERENCE #i ' 105-945a1 |

YLINDER #:  SX- 11721 ' :1f1£f’ R R . PROTOCOL:® -

-YLII\DER PF\E..)SURE 2000

“AST ANALYSIS DATE: 09/25/92 C

XPTRATION DATE: :',93%25/9¢_j$;3

REF’L 1 C‘ATE COP\C EI\T F\ATIONS

JOMPORERT 7 Propeme ™ . : DATE 09/25/92*:”' DLTE:

95.3 PPM
95.2 PPN

SEAN CONC & 85.3 PPN
o 95.4 PPN

coveonenT - wmre. s, ewtes gy

“ELN CONG

COMPONENT & . % o DATE: ./ / CDATE: /.7

MEAN CONC © 1

BALANCE GAS:  Nitrogen =

REFERENCE STANDARDE

SRNOE U 26030

' CYLiNDER - ::cAL5086f

CONCENTRATION: 100 PPN -




CERTIFICATION INSTRUMENTS -

cOMPQﬂENﬁ Propane

MAKE /MODEL : Beckman THC
SERIAL NUMBER 1003052

NMIASUREMENT PRINCG. . FID

LAST CALIBRATION 07/01/62
REPLICATE DATA  CONMPONENT: Propane
DATE 08/25/92 : DATE /7
1. 7 =0 K =613.5 C =2386.1 7 = R = C
. ho=L17.6 7 =0 C =30r.7 R = 7 = C
5. I =C ¢ =207 .¢ R =472.€ Y C = F
SERLUICETE DETA CONMPONENT -
DATE ; - oeiE . /7
.01 = Ros ¢ = 7 = R = C
P s D= ¢ N = ¢
T 7 = { = Ro= 7 = C = [
LEFLIGATE DLTA CONMBONERT
TATE /o DETE  / /
1. 2 = . o= c = Z = R = (o]
2. R = T o= c = R = y o
3.1 = c = R = Z = C = R
R = fFeference Gae, C = Cencidete Gas, I = Zerow Ges

Thie certificetion wee performed szccording to EFA Protoccl method (&)
“described sm osectict 2.0.7.61, snd/or section 2.0.7.G2. .

ERELYST Sale NSO : oeTE __ (028

i

L

| LA T




YU RO B 3sh
/' 1650 Enterpri-o Parkway
" Twinshurg' Ohio 44067
Phone: (216) 4254300

CERlIFICFTE OF IL } 18-LEF2 FROJOCuu ‘I}"’"UFrc

CUSTOME:: o zaco'vz DIIC & 119 SUFPLY o ‘REFEREHCﬁ i wj16§-21i51"' '
CCYLINDER #:  sy- 2656" * f\-ff-__-fl; f | 'PEOTOCOLs B
'fCYLIVDER PRESCUR 2000 o | o
LAST AFALYSIS DATE 05/26/93

’EXFIRRTIOH DATE. 05/26/96 .

EPLICATE COICVHTP}”TOKS‘?:

R
r'l

COUFORENT @ CRRECH LOWONILT

9
e
-1
tr

05/16/2% DA?E&. 4ef°5 L

NEAL COBS. g,

ol
e
-
Ses)

5.1 BRI
t.9 Fr '
y a'

[ s ]

.
] ')1 -

. - ...
=. [ S

A on o
s LD

.

N

COUFLEENT r e U paes / 2TE: _/ F/'

Fad s’

LR

ot

L

LLEIT CCr

CONFOLINT . &

-,
-1
-t
~
~

CIATED

MERN conc

ERLANCE G2S: IITFOGEP “_?ﬁ

REFEREILC E STANDZRDS &

sRY ¢ Csoeurs 1196 -

CYLIRDER §. : Sx-22204
CONCEITELTION: €5.% ]




-

CERTITLOATION THET R e

COLFOI'EIN CRREQL LONOYILE

KLEE/EODEL TECO 4tE

SERIZL IUNEEE | 4EE-370:0-255

KEARSURELENT FRIKC. INFRRRED

LafT CLLIBRETION 03/23/7¢3

REFLICATE DATA COLPONERT:
DLTE  05/19/93
C =474.5 &

K =54¢ 2
Z =0 C

W
" - .
-« B I B

Houn
ool O
= O
-~J
%

B

[ S |
o

REFLICETE DETA COXPOIENT:

‘DLTE /7

1.2 = C = E =

2. C = F = 7 =

3 P\'_" Z'= C.-_-
RETLICATE D72 CONF oL

oy
nmonon

Houwon

L P b
. s e

F1 T M
nonon

oy [y

K = Reference Gas, € = Can

This cerﬁification vas perforred accerding to EPA Protocol method (g)
descrabed in section 2.0.9.61, and/or scction Z.0.Y.c2.
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E  05/26/93 |
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Mellicgorn,

v

SV

/ T o
RO Bos 358

S1630 Enterprise Parhwa,

" Twinsburg. Ohio 34087
;. Phone: {216) 4254406

 CUSTOXER:

CYLIMDER §:-

. CYLIMDER PRESSURE: 1800 . i

 LAST ANALYSIS DATE: 05/25/93°

EXPIRATION DRTE: [O5/25/98

: NITEIC OXIDE

I .
g
Toor

3.8 PPN

-

)
ta
)y

COLFOIENT |

EELN COLC

CBALMICE GES: * NITROGE: |

. BBCC’ WELDILG & IND SUFPLY

SH-261€0- o

-~ PROTOCOL:

- KEFLICRTE CONCEKTR;TIO

" DLTL

. 05/10/83

-"'-'.'-' (X o BRK o)
ol 0
MLANRS s Bl o]
L I A

. . -
REAANE <Ll ]

REFEREKCE STRNDRRDS = -

. 1e8sn

CYLINDER -# = : CLE-2235 ©© -

PEFERELCE $:

CDATE

.DLTE:‘

i)

FEl

-----




nr g

RSO

R
[ SPL R

CERTIFICLTION
COMFONENT, ~ EITRIC OXIDE
MIVESNODEL TECO 14}

SERILL NUKEER 142-13105-134
NEASURENENT PRIKC. CEENTLUMINESCERCE

LAST CRUIERRTION  05/17/93

REFLICATE DATL COLFONENT: NITEIC OxX1DL
DATE  0%/10/93 ' DATE  05/25/93

R =499 0
464

475

™~
~ o
i)
o]
[
~J
B

L b
-0
L |

D N - ]
w0
oy ~J

Lan B - S o Y

C
R
Z

W w0
O W
7

1]

Lo ]

It mn "
(ot E=~ A |
it noa
Lo INY SN
o
O N
monn
[l I

C =487 R

oh
Loy

" REFLICATE DATE COVEOLTNT:

I7TE i DAGE !

1.2 = C= E = z = ¢ = R=
L. C= R = Z = = P o= z =
3.k = z = C = k= T = ¢ =

REFLICLTL DATL COUTOEING:
LT R ’ nLTE [
] f Z = C = b= Z = C= E =
o c. = ko= 7 = ¢ = kK = Z =
2 F = = ¢ = E = Z = C =

This c_:ert_if.icatnon ‘as pirferned according to EFE Preotocol rethcd (g)
gescrired in secticn 2.0.9.61, and/or sectiorn 7.0.9.62.

S - s | 5
ENLLYST //ﬁxk/,ﬁ,@jf g 6293

R




| CERTIFICATE OF ANALYSIS-EPA p&oTocoLfﬁIxTvgz$. m

CUSTOMEE :
CYLINDER #: Sx- 26553

CYLINDER PRESSURE.  2000

LAST ANALYSIS DATE: 09/03/93;[.(

EXPIRATION DATE:

COMPONENT

MEZN CONC 228 PPM -

LT -

COLPONENT
"MEEN CONC - : 1 FRM
| COMPONENT . :

MEAN CONC = :

BALANCE .GAS:' . NITROGEN

- REFERENCE ‘STANDZRDS . .
- SRY #'. Y 1€86B 1

CYLIIDER #P" CLN 4883

;_'CONCEITRATION* 492 PPM ﬁji

ABCO WELDING L

09/03/95
KITRIC OXIDE =

NITROGEN DIOXIDE

. DLTE:
_ DATE:

¢ DATE:

l\ & [;\FQ or

World Leader in Specnalxy Gases 8. EqU'PmEm '

REFERENCE #

PROTOCOL

REPLICPTE COI CENTRATIOIIS i

08/27/93 o DATE.“_ogxos/ss-
228 PR
228. PPM’
228 PPM©

227 PPM
228 PPN
225 PPM

AR S

/4 maTE: 4 o/

LA




/ | ' \ ) . o
n [ \‘- ‘\ E.;..i [1 (" E‘ C) [ l_ r\‘(k:‘;(lbém(i;flse- Parkway
C

Twinsburg Ohio 33067
Phone: (216) 425-4406

CERTIFICATE OF ANALVSIS-LF: FROTOCOL KINTURES

CUSTOMNER: LECO WELDING & IUD SUFFLY REFERELCE #: ;‘109-21151
CYLINDER #:  SX-164€5 - PKOTOCOL: 1
CYLINDER PRESSURE: 2000

LAST ANRLYSIS DATE: 06/01/93

EXFIRATION DATE: 06/01/95

REFLICATE CORCEVNTRRTIONS

COVESLEINT :  SULFUE DIONILE ' DLTE: ©8/23/93 DATE: O06/01/€
VIL COVC 1 ORL€ TR @S, ¢ Fri &1 FF
St L FFL ¢T3 FP
¢C.1 FRI Lf, ¢ FIL
COUFONENT DLTE /F . mTE: 4
L.V COIC
COUFONENT . DATE: YA " DRTE: /!

EELN CONlC

ELLALCE GLE: EITRCGEY

EETERENCE STLLDARDS
SEL £ : 1694R
CYLINDER £ @ CLN-4753

COCEWNTRLTION:: &7 0 PP

kB

.
e

.




l"!’
“r

¢
%co;roxir; S s DIUHJD
'fxgHE/HODEL'_ o 'Tzéo 40--
.szai;y:uqyagg‘ s Ow‘7 j'5 i
vKEASUREHENT'PRINC.“FLUOREstEICE  § :‘
LAST CALIERATICP "«ogygbyg3_;
| REFLICATE DATH _- COYPO”E]T | 'ff$ULrﬁE'5ibkiﬁzf

DRTE- °5/Z‘/°3 1?‘ ';.f} :“ff§~Pﬁ“  DRTE  06/01/¢3
Ca#256ﬁr'J-k352599""1 B

=261 zo=0 0 C
9.5 Z=0 - sCo=257 0 0 0 1R

IR
O
nonon
VN O
un
-1
o
nonow
%)

o

e
O
nonou
o ra k)

" REPLICATE D;TAHJ :  ch?oﬁEnT:f'?

DATE /. [/

LUVIN N B
..
e I
nonon
RO T B
nnn

[E-Ret
T

10
oo

Tt
"‘i
-1
Laa]
.
~
v o
S .
<1
1
S~

[

T ]

mwomn

R I
it ‘

I

s it e B I
T
r

3 =_Refg;ance Gas}"C*¥KC%¢ﬁidaté'Gas;-_Z' Zern Ges

This certification ‘was pcrformcd according . to EFA Protocol nethod (s)
dcscrlbud in ccct10u 2 0.9. Cl,.and/or hcctzcn ? 0.9. G2.

~

COREALYST _ S f =55 COULA DATE &7 1D

[ ]
BRL I T

£y B e

N S T T

noMa

Swonoa

o oby o L .

Sk

mn

o

o




1 4 RO
; _ ‘ - . |
! - 130 CROSS ROAD

P.0. BOX 296
WATERFORD, CT 06385

(203) 442-0363 ¢ §00-962- 0285
FAX: (203) 447-3347

Techmice]l Deate

H ELDI A G &
’\'DUSTR.IAL SUPPLY, INC.

OUR 70m YEAR

1821-189]

Typicel Purity Specificetions
Nifrogen Zero Grade
Chemical Symbol: N2

Minimum Purity: 99.998%

Water: < 3 ppm

Oxygen <5 ppm

"THC < 0.5 ppm

CGA Valve Connection: CGASB0

DOT Shipping Name: Nitrogen

DOT Hazard Class: Nonflammable Gas
1.D. Number UN1066 |
Spesificator, Matheson Zero Grade Spacs
Date: Y

Delivery ticket #

Customer Namcﬁ___

Cylinder Serial Number

'BRANCH STORES

ABCO RI

‘83 GILBANE ST,

WARWICK, RI U2KR6

|40 7229200
'CHESHIRE COMPRESSED GAS

149 COMMERCE CT.
CHESHIRE, CT 05410
(203) I2-0389
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CHAIN OF CUSTODY FORM
PLEASE COMPLETE AND RETURN

Project No: F’-‘f3 o9 . _ Date Sampled: J/ é Z? 3
client: CRKA ‘ Location : .ﬁ’ //’ Fﬁn-c.
. Project Mgr: Richacd ﬁggcz.. '

- SAMPLE RECOVERY

CONTAINER CODE DESCRIPTION
s = o =1 . L
“miB =0 =R

-O=3
»(8 = O - &f
b =)= Tnlel”
11® <1 — Lalel
mid= 3 - IQ/C"?"

118« Y~ Tulet

i PERSON ENGAGED IN SA R%
'f Signature:

Titie: ,-, Je e

" Recovery Location: o f LA Lanol R/
Date and time of recovery: p; /¢ -73 y-¥ -

A' -/)
- M/Iﬂﬂmmf/

SAMPLE(S) RECIPIENT, UPON RECOVERY IFNOT RECOVERY PERSON -

Signature;
Title:
Date and time of receipt:
Sample storage:

 LABORATORY PERSON RECE}@M
Signature:

) - Title: . ’(/
Date and time of rece'lpt _;? 45 DT”; 7 K)U 5 Ji ("<
=Te i :

Sample storage:

< ) ANALYSIS o
. " DATEAND TIME SIGNATURE
CONTAINER CODE _ METHOD OF ANALYSIS OF ANALYSIS ~ - OF ANALYST

ALNCSTHY ROJAC Environmental Servlces; Inc.
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Mr. Rlchard Kopacz - .7 .. . Report No. AAL<1272
- ROJAC Environmental Serv1ces,g‘

30 Arbor Street . .-
Hartford CT" 06106;f_¥

"P.O. No. 27244

_-Materlal Submltted _‘
, : S Ro;ac Progect No. F93- 09

Infermatibn,Requested:l Gas Chromatographlc and }*“
I C Mass Spectrometrlc Analy51s

rl a8

Date Received 11-05-93 ..
SN Date Reported 11- 11 93 . -

Seven Gas Samples in Tedlar Bags,‘“ o

Subject samples were analyzed for Total Non-Methane Hydrocar‘Ons

follow1ng EPA Method 18 protocol

'Results are: attached

SEEERN .‘f-f “”Zr";;”' bon. Pachuta. Ph.D.

FAX 203 232 5378

”f“TELEPHONE““zos 232 8959

N Enclosures. Chaln of‘Custody f-
- ) Chromatograms
Notebook-pages

AT AR AR EAMTIC AL o Ammn RTA TEE




ROJAC Environmental Services,

Inc.

page 2 of 3

Report‘No.

- Results of Analysis

Gas Samples

AAL-1272

concentration % v/v ‘Dry Basis

sample\Identification

Nitrogen'

oxygen

Argon

carbon Dioxide

Hydrogen

Helium

Methane

Total Non-Methane

Hydrocarbbns; as hexane
‘ equivalent

Hydrocarbons, as methane

. equivalent

Lower ‘Heating Value, BTU/CuFt

Higher Heating value, BTU/Cuft

ND = None detected, followed by the limit o

e ek paw Tnm A | ADRALATARY KT

——— e e

M18-1

12.0
1.3
0.14

34.7

ND 0.01
ND 0.01
51.8

0.021

513
524

i et

8.5
0.49
0.11
35.9
ND 0.01
ND 0.01
55.0

0.019

0.11.

545
- 857 .

M18-3

M18-4

33.6
8.0
0.40

24.5

ND 0.01
ND '0.01.

f detection.

|

1y

33.5

é°-°i9

0.11

332

‘f339_

i
'mm

]
|IM-

>
7 iy
-1

|l i

»
z
o




‘Nitrogen .

- Carbon- Dlox1de
'Hydrogen -

'ND = None detected, followed by thé limit'of detection. '

ROJAC Environmental Services, Inc. ~ Report No. AAL-1272  ©
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”7:ERéSﬁits BfHAnaixsis 

Gas Samples

' Concentration % v/v ﬁry ﬁasis{”

. M18-0=1_ M18-0-2 . - M18=0=3. ..

Oxygen | o
Argon . . ool

Helium.' e e | _
Methane =~ . 0 T i =t T =
Total” Non-Methane F'a-  o LT
Hydrocarbpps, ‘as ‘hexane’ T'.-‘ND.O;OQI . ND 0. 001 o ND
o ' equivalent R R

'_Hydrocafbbns,‘as methane e Nb'03006 e ND 0 006‘fp ]Nﬁ%o;gp5Q:“

;Vequ;yalent

Lower Heatlng Value, BTU/CuFt ““3— _ ': --f* ﬁfgﬂgr*='
ngher Heatlng Value,:BTU/CuFt }M - 'Y_ -

n]mm

ﬂ|mt




'APPENDIX F -

Operationa1/Process Data




* OPERATION

fThe LFG Spec1alt1es enclosed flare system is desrgned for fully
-automatic, unattended operation. ‘To. familiarize yoursel: ;w1th the "
features and flelelllty of the complete system, please review this
- operation and - maintenance manual prior to proceedlng \1th the
‘start-up or adjustment of the control system. '

. .To assure both personal and equlpment safety, a quallfied LFGqf
- Specialties factory representatlve should - have comp.!eted the
© initial-start-up and; comm;ssronlng of the enclosed flare station '
. ‘before . standard operation is- commenced. - The guallfledﬂf
.. 'representative will also’'conduct: an on-site training segsion with =
~the. customer's operating . personnel to assure safe and eff1c1ent«1»1
operation of ‘the enclosed flare statlon ‘

‘Under standard operatlng condltlons, all that is required to start . -
the enclosed flare is - to. turn the operation mode switch in the =
Flame-Trol II controller ‘to "Auto". The controller will then
_u_automatlcally start . the system proceedlng through the follow;ngm‘
Vi _loglc sequence. ‘ o _ i

1) -Placing"the‘”operationl'mode switch to “Auto", w;ll;V
. activate -the. purge timer .and start the purge hlower :
Permlsslve % Main header _valve jmust be in closed

p051t10n '

_”2)r__When purglng is’ complete the pllot and igniter Limers are.
© - activated, ‘powering the: pllot gas solenoid valve. and thes*
~ignition system.“

Permissive: - ~"Flare stack temperature readlng must be .
R . . ibelow the set p01nt in the temperaturel_
*,;controller o _ S

: _”Purge pressure sw1tch must sense the Purgeﬁ' ;
- .air flow to .confirm that the flare stack};-~““
'is belng purged : o

. geader valve ‘must be in ‘the closed
‘fp051t10n. ‘ . B

3) The pllot w1ll 1gn1te and raise ‘the pilot: thermocouplef:
temperature to the blower -On set pomnt.‘ :

r'HARTFORD‘O&!'?age-Irjgg;'
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4)

53 °

6)

7)

8)

At the blower-on set point the controller will start the

' blower and open the landfill gas main header valve.

Permissive: -~ The pilot must "achieve. the jilot off
temperature within the time sct in the
" pilot timer or the system wil: shutdown
“indicating "pilot.failure". . :

The ultraviolet scanner must ccafirm the
pilot flame. -

The pilot will ignite the landfill gas and raise the

thermocouple temperature to the pilot-off setting, which
is the High Alarm setting on the pilot temperature
controller. ' ' o L
Permissive: ‘Header valve must be in the open position,
' otherwise the blower would shutdown. '

“*At‘the pilot—off‘temperature.(High Alarm setting on. the

pilot temperature controller), the controller vill close
the pilot gas solenoid valve ‘ '

The flare will continue to operate if and only if all of
the following conditions are met: :

A - Header valve is maintained in the open position.
B - Flame is confirmed by the ultraviolet scanner.
C - Flare chamber temperature is maintained above the

low temperature shutdown (HL, High Alarwv) on - the
flare chamber temperature controller.

D - Flare chamber temperature is maintained opelow the
high temperature shutdown (SV, Set Valu:) on the
flare chamber temperature controller. :

The flare will shutdown, activate the down tiner and go
into the automatic restart sequence if:

A - Flame is not confirmed by the ultraviolet scanner
for more than 4 seconds. | .

B - Flare chamber temperature falls below the 1low
temperature shutdown (High Alarm) on the  flare
chamber temperature controller. The low temperature
shutdown is locked out for 15 minutes on start-up.

HARTFORD O&! ‘Page III-7.
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flare ulll shutoown and w1ll not go to dotn time or
to relgnlte automatlcally if: : S

Tf‘Puroe pressure swrtch does not confirm the purge - lair
*w.flO\ prlor to 1gn1t10n cycle on start-up e

G;P lot does not achleve the pllot off temoerature&sh”
- (High Alarm) - ‘on., the pilot. temperature controller

7w1th1n the tlme set in the pllot tlmer

"Header valve does not make the open pOSltlUﬂ contactff*”

(Delay 130 seconds on start up)

f;fLow temperature shutdown 15 not reached rLthn lsﬁff
thmlnutes from start up ‘ o )

f”Flare chamber temperature rlses above the hlgh;f‘
"temperature -shutdown. (Set. Value) on._xhe' tlare'

"*chamber temperature controller.

Note: '

To relnstate the automatlc controls, .he system
- must -be manually reset by pushing the reset - -
. Button on the: face panel of the Flane Trol IIV~V
1econtroller ! _ L P

HARTFORD O&! /Page III-8






