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I. INTRODUCTION

Mobil 0Oil Corporation contracted Emission Testing Services,
Inc. to conduct emission testing on the FCC Compressor $2, K-401,
source ID 51, located at Mobil's facility at Chalmette,
Louisiana. Emissions of oxides of nitrogen and carbon monoxide
were determined in order to demonstrate compliance within permit
levels set forth by the State of Louisiana, Department of

Environmental Quality permit number 2500-00005-02.

Compressor #2 was manufactured by Ingersoll—Rand, model
number 85VG, serial number 8A5147. A natural gas fueled internal
combustion engine, rated at 400 Bhp at 375 rpm, drives the

compressor.

Fmissions were determined using EPA Method 7E, as modified
by proposed subpart FF, for oxides of nitrogen emissions, and EPA
Method 10 for carbon monoxide emissions. EPA Methods 1-4 were
used to determine the number and location of traverse points and

stack gas moisture, velocity, and dry molecular weight.



Testing was conducted by the testing team consisting of Fred
powling, Billy Magee, and Kevin ThibodeauXx. Lisa Sutton
represented Mobil and coordinated testing with plant operations.
The State of Louisiana, Department of Environmental Quality was

not represented during the test.

Emissions were determined on April 2-3, 1990 during three
test runs while the compressor was operating at maximum load
conditions. Mobil personnel recorded unit operating conditions

during the test and collected a fuel gas sample for analysis.



11. SUMMARY

Emissions data collected from the K-401 Compressor during
testing on April 2-3, 1990 are tabulated below. oxides of
nitrogen data, 1b/hr only, are reported corrected as outline in

proposed subpart FF, Part 60, Title 40 of the Code of Federal

Regulations.
MOBIL OIL CORPORATTON
K-401 COMPRESSOR
PERMIT
PARAMETER LIMIT RUN 1 RUN 2 RUN 3 AVG.
DATE 4~ 2-90 4- 3-90 4- 3-90
TIME 1620-1719 832- 933 1015-1114
OX1DES OF NITROGEN
( 1b/hr ) 9.77 13.670 16.686 16.626 15,661
( PPM ) 2870.81 3458.28 3316.41 3215.17
CARBON MONOXIDE
( 1b/hr ) 1.23 1.229 0.341 0.351 0.640
( PPM ) 518.2 145.7 147.9 270.6
OXYGEN - test monitor
( % ) 0.36 0.81 0.98 0.72
ENGINE SPEED - xpm 365 364 364 364
HORSEPOWER - Bhp 401 401 401 401
STACK GAS DATA
TEMPERATURE, F 763 839 830 811
MOISTURE, % 18.78 17.25 17.50 17.84
VELOCITY, ft/ sec 76 .43 77.97 78.72 77.71
FLOW RATE, ACFM 1551.2 1582.3 1597.6 1577.0
, DSCFM 543.5 536.8 543.7 541.3



III. PROCEDURE

Emissions were determined using EPA Methods found in
Appendix A, Part 60, Title 40 of the Code of Federal Regulations.

A brief description of each method used follows.

METHOD 1: SAMPLE AND VELOCITY TRAVERSES FOR STATTONARY SOURCES

12 in,; however, in the absence of any other guidance, the
method was used. For this stack, the method required 16

sampling point located in the centroid of each area. Test
points 1, 8, 9, and 16 were calculated to be less than 0.5
in. from the stack wall. These points were relocated to 0.5
in. from the stack wall,

METHOD 2: DETERMINATION OF STACK GAS VELOCITY AND VOLUMETRIC
FLOW RATE (TYPE S PITOT TUBE)

The average gas velocity in the stack was determined from
the gas molecular weight, moisture content and the average
velocity head measured using a type "g" pitot tube. Dry

volumetric flow rate was determined from the velocity and
stack diameter.

METHOD 3: GAS ANALYSIS FOR CARBON DIOXIDE, OXYGEN, EXCESS AIR,
AND DRY MOLECULAR WEIGHT

The dry molecular weight of the stack gas was determined
using an Orsat analyzer, The Orsat measured the
concentration of oXygen, carbon monoxide and carbon dioxide.
The remaining gas components were assumed to be nitrogen. A
gas sample was extracted from the centroid of the stack
using a stainless steel probe fitted with a particulate

filter. The probe, sample lines, and orsat were purged
sufficiently to obtain a representative grab sample for
analysis.




METHOD 3A: DETERMINATION OF OXYGEN CONCENTRATIONS IN EMISSIONS
FROM STATIONARY SOURCES. ( INSTRUMENTAL ANALYZER PROCEDURE )

A gas sample was continuously extracted from the stack using
a heated probe and sample line. The sample was transferred
to an oxygen analyzer for analysis of oxygen concentration.
Analyzer output was continuously recorded by a computer data
acquisition system. Results from the oxygen monitor were
used for reference purposes only and were not used to
determine stack gas molecular weight.

METHOD 4: DETERMINATION OF MOISTURE CONTENT IN STACK GASES

A gas sawmple was extracted from the stack using a heated
glass probe fitted with a particulate filter. The sample
gas passed from the probe, through a series of four
impingers immersed in an ice bath. The first two impingers
contained measured volumes of water, the third was empty,
and the fourth contained a known weight of silica gel. Any
water vapor in the gas stream was condensed and trapped in
the impingers. Moisture was determined gravimetrically.

METHOD 7E: DETERMINATION OF NITROGEN OXIDES EMISSIONS FROM
STATIONARY SOURCES

A gas sample was continuously extracted from the stack at a
centroidal sampling point. The sample was transferred
through a heated sample line to continuous chemiluminescence

analyzer for the determination of oxides of nitrogen
concentration.

METHOD 10: DETERMINATION OF CARBON MONOXIDE EMISSIONS FROM
STATIONARY SOURCES

A gas sample was continuously extracted from the stack at a
centroidal sampling point. The sample was transferred
through a heated sample line to a continuous nondispersive
infrared analyzer for the determination of carbon monoxide
concentration



1V. ANALYTICAL TECHNIQUE

All sample analysis were conducted following EPA
methodology. A brief description follows for each method

employed.

METHOD 7E: DETERMINATION OF NITROGEN OXIDES EMISSIONS FROM
STATIONARY SOURCES

All samples collected were analyzed at the laboratory using
a continuous chemiluminescence analyzer. The analyzer was
calibrated using gas standards prepared by EPA protocol
number 1, traceable to NBS standards.

METHOD 10: DETERMINATION OF CARBON MONOXIDE EMISSIONS FROM
STATIONARY SOURCES

All samples collected were analyzed at the laboratory using
a continuous nondispersive infrared analyzer. The analyzer
was calibrated using gas standards prepared by EPA protocol
nunmber 1, traceable to NBS standards.



V. CHAIN of CUSTODY

Chain of custody procedures are initiated for all samples
transported to the laboratory for analysis. The emission tesfing
conducted produced no samples requiring transport to the
laboratory for analyses as all analyées were completed in the

field.



VI. TEST DATA & CALCULATIONS

All emission test field data, unit operations data, and
laboratory analytical data are contained in this section along

with the associated data reduction calculations.

Data from the field data sheets were manually input into a
computer for data processing and calculations. Integrity of data
input is maintained by using a double entry system. The computer
performed all calculations and produced the calculations and
results summary pages. Input data accuracy were further verified
by comparison of raw field data to the computer data printed on
the summary pages. Computer program integrity and calculations
verification are validated by processing a known set of data.
Further controls on fhe computer program are conducted by
comparison of manual spot calculations of the raw data input to

computer calculations results.
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Emission Testing Services, Inc. Client : MOBIL
P.O. Box 15075 Source : K-401
Baton Rouge, LA 70895 Testing Date : 4~ 2-90

504-925-8405 Run : 1

DETERMINATION OF STACK GAS MOISTURE CONTENT

Bws - Moisture fraction content

dH - Pressure differential across meter orifice, in H20
Mw - Molecular weight of water, 18.0 1b/ 1lb mole

Pb ~- Barometric pressure at meter, in-Ilg

Pst - Standard absolute pressure, 29.92 in-Hg

R - Ideal gas constant, 21.85 in-Hg ft3/ lb-mole deg R
Tm - Absolute temperature at meter, deg R

Tst - Standard absolute temperature, 528 deg R

Vm - Dry gas volume measured by meter, DCF

Vmstd- Dry gas volume at standard conditions, DSCF

Vw - Volume of water vapor collected, SCF

Wwc - Weight of water vapor collected, 1b
Ilw, I2w, I3w, weight of water condensed by impingers, g
SGw, weight of water collected by silica gel, g

Y - Dry gas meter calibration factor

Wwe = ( Ilw + I2w + I3w + SGw ) / (453.6 g/1b)
= ( 162.9 + 23.3 + 2.1 + 8.8 ) / (453.6) = .43452
Wwc R Tst ( .43452 )( 21.85 )( 528 )
vw i et T = 9,30818
Pst Mw ( 29.92 )( 18.0 )
( Pb + dH/13.6 ) Tst
Vmstd = Vm ¥ —=—cmmmmmmmme e o
Pst Tm
( 29.910 + 1.5000/13.6 ) ( 528 )
= (42,012 )( 1.0101 ) == e
( 29.92 ) ( 559. )
= 40.25334
Vw ( 9.30818 )
Bws = —-----omee—o it nalal el Dt ——————— = .1878
Vw + Vmstd ( 9.30818 + 40.25334 )



Emission Testing Services, Inc. Client : MOBIL

P.O. Box 15075 Source : K-401
Baton Rouge, LA 70895 Testing Date : 4~ 2-90
504-925-8405 Run : 1

DETERMINATION OF DRY MOLECULAR WEIGHT

Md - Dry molecular weight, 1lb/ lb-mole

$CO2 - Percent CO2 by volume ( dry basis )
$02 - Percent 02 by volume ( dry basis )
$CO - Percent CO by volume ( dry basis )

$N2 - Percent N2 by volume ( dry basis )

0.280 Molecular weight of N2 or CO, divided by 100
0.320 Molecular weight of 02, divided by 100

0.440 Molecular weight of C02, divided by 100

Md 0.440( %CO2 ) + 0.320( %02 ) + 0.280( ¥N2 + $CO )

Md

]

0.440( 10.6 ) + 0.320¢( .6 ) + 0.280( 88.8 + .0 )
29.720

i

- 10 -



Emission Testing Services, Inc. Client : MOBIL

P.O. Box 15075 Source : K-401
Baton Rouge, LA 70895 Testing Date : 4- 2-90
504-925-8405 Run : 1

DETERMINATION OF STACK GAS VELOCITY AND VOLUMETRIC FLOW RATE

A - Cross-sectional area of stack, ft2
Bws - Moisture fraction of stack gas
Cp - Pitot tube coefficient
dap - Avg., square root of velocity head, (in-H20)**0.5
Kp - Pitot tube constant,
ft/sec ( 1b in-Hg/ lb-mole deg R in H20)**0.5
Md - Molecular weight of stack gas, dry basis, 1lb/ lb-mole
Ms - Molecular weight of stack gas, wet basis, 1lb/ lb-mole
Pbar - Barometric pressure at measurement site, in-Hg
Pg - Static pressure of the stack gas, in H20
Ps - Absolute stack gas pressure, in-Hg

Pstd - Standard absolute pressure, 29.92 in-Ig
Acf - Actual stack gas flow rate, ACF/min

Qsd - Dry volumetric stack gas flow rate
standard conditions, DSCF/Hr

Ts - Average stack gas temperature, deg R

Tstd - Standard absolute temperature, 528 deg R

Vs - Average stack gas velocity, ft/sec

3600 - Conversion factor, sec to Hr
18.0 - Molecular weight of water, 1lb/lb-mole

Ms = M@ (1 - Bws ) + 18.0 ( Bws ) =

= (29.720 )( 1 - .1878 ) + ( 18.0 )( .1878 ) = 27.519
( Ts ) 0.5
Vs = Kp Cp @P (—~=---m-m- ) =
( Ps Ms )
( 1223, ) 0.5
=( 85.49 )( .7810)( .9389)(~-----cmmmmmmmmeee e ) = 76.4334
([ 29.889 ][ 27.519 ])
Acf = (60 )( Vs )( A )= ( 60 )( 76.4334 )( .3382 ) = 1551.2
Tstd Ps
Osd = 3600 ( 1 - Bws ) V§ A =——==cmmer —ommmmew =
Ts Pstd
( 528 )( 29.889 )
Osd = 3600( 1 - .1878 )( 76.4334 )( 23382 ) e

( 1223, )( 29.92 )
32604.6 DSCFH

543.4 DSCFM

- 11 -
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Emission Testing Services, Inc. Client : MOBIL

P.0O. Box 15075 Source : K-401
Baton Rouge, LA 70895 Testing Date : 4- 3-90
504-925-8405 Run : 2

DETERMINATION OF STACK GAS MOISTURE CONTENT

Bws - Moisture fraction content

dH - Pressure differential across meter orifice, in H20
Mw - Molecular weight of water, 18.0 1lb/ 1lb mole

Pb - Barometric pressure at meter, in-Hg

Pst - Standard absolute pressure, 29.92 in-Hg

R - Ideal gas constant, 21.85 in-Hg ft3/ lb-mole deg R
Tm - Absolute temperature at meter, deg R

Tst - Standard absolute temperature, 528 deg R

vm - Dry gas volume measured by meter, DCF

Vmstd- Dry gas volume at standard conditions, DSCF

vw - Volume of water vapor collected, SCF

Wwc - Weight of water vapor collected, 1b
Ilw, I2w, I3w, weight of water condensed by impingers, g
SGw, weight of water collected by silica gel, g

Y - Dry gas meter calibration factor
Wwe = ( Ilw + I2w + I3w + SGw ) / (453.6 g/1b)
= ( 150.8 + 21.3 + 2.3 + 8.5 ) / (453.6) = .40322
Wwc R Tst ( .40322 )( 21.85 )( 528 )
vw B e mmme S e e e —————— = 8.63758
Pst Mw ( 29.92 )( 18.0 )

( Pb + dH/13.6 ) Tst

Vmstd = Vm ¥ ~—---mmmmmmm e oo
Pst Tm

( 30.190 + 1.5000/13.6 ) ( 528 )
= ( 41.739 )( 1.0101 ) ---------mmoorm e s m o e
( 29.92 ) ( 544. )

= 41.42163

vw ( 8.63758 )
BWS = —--------emss = ememmeeee oo e —— = .1725
Vw + Vmstd ( 8.63758 + 41.42163 )

- 12 -



Emission Testing Services, Inc. Client : MOBIL

P.0. Box 15075 Source : K-401
Baton Rouge, LA 70895 Testing Date : 4- 3-90
504-925-8405 Run : 2

DETERMINATION OF DRY MOLECULAR WEIGHT

Md - Dry molecular weight, 1lb/ lb-mole
$C02 - Percent CO2 by volume ( dry basis )
$02 - Percent 02 by volume ( dry basis )
§CO - Percent CO by volume ( dry basis )

§N2 - Percent N2 by volume ( dry basis )
0.280 - Molecular weight of N2 or CO, divided by 100

0.320 - Molecular weight of 02, divided by 100
0.440 - Molecular weight of CO02, divided by 100
MA = 0.440( %CO2 ) + 0.320( %02 ) + 0.280( %N2 + %CO )

i

Md 0.440( 11.0 ) + 0.320( .8 ) + 0.280( 88.2 + .0 )

29.792

- 13 -



Emission Testing Services, Inc. Client : MOBIL

P.0. Box 15075 Source : K-401
Baton Rouge, LA 70895 Testing Date : 4- 3-920
504-925-8405 Run : 2

DETERMINATION OF STACK GAS VELOCITY AND VOLUMETRIC FLOW RATE

A
Bw

“Cp

Ms

' Vs

Acft

Osd

Qsd

ap
Kp

(i

s

Cross-sectional area of stack, ft2

Moisture fraction of stack gas

Pitot tube coefficient

Avg., square root of velocity head, (in-H20)**0.5
Pitot tube constant,

ft/sec ( 1b in-Hg/ lb-mole deg R in H20)**0.5
Molecular weight of stack gas, dry basis, 1b/ lb-mole
Molecular weight of stack gas, wet basis, 1b/ lb-mole
Barometric pressure at measurement site, in-Hg

Static pressure of the stack gas, in H20

Absolute stack gas pressure, in-Hg

Standard absolute pressure, 29.92 in-Hg

Actual stack gas flow rate, ACF/min

Dry volumetric stack gas flow rate

standard conditions, DSCF/Hr

Average stack gas temperature, deg R

td - Standard absolute temperature, 528 deg R

00 -

- Average stack gas velocity, ft/sec

Conversion factor, sec to Hr
.0 - Molecular weight of water, lb/lb-mole
Md (1 - Bws ) + 18.0 ( Bws ) =
( 29.792 )( 1 - .1725 ) + ( 18.0 )( .1725 ) = 27.757
( Ts ) 0.5
Kp Cp dP (-——-—====- ) =
({ Ps Ms )
( 1299, ) 0.5
( 85.49 )( .7810)( .9377)(-==-=——-mmmmmmmmmm ) = 77.9682
([ 30.175 1[I 27.757 1)
( 60 )( Vs )( A )= (60 )( 77.9682 )( .3382 ) = 1582.3
Tstd Ps
3600 ( 1 - Bws ) V8§ A —===m—=r  =——ce—m—n =
Ts Pstd
( 528 )( 30.175 )
3600( 1 - .1725 )( 77.9682 )( 23382 ) e e

( 1299. )( 29.92 )
32206.4 DSCFH

536.8 DSCFM

- 14 -
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Emission Testing Services, Inc. Client : MOBIL

P.0. Box 15075 Source K-401
Baton Rouge, LA 70895 Testing Date : 4- 3-90
504-925-8405 Run : 3

DETERMINATION OF STACK GAS MOISTURE CONTENT

Bws - Moisture fraction content

dH - Pressure differential across meter orifice, in H20
Mw - Molecular weight of water, 18.0 1b/ 1b mole

Pb - Barometric pressure at meter, in-Hg

Pst - Standard absolute pressure, 29.92 in-Hg

R - Ideal gas constant, 21.85 in-Hg ft3/ lb-mole deg R
Tm - Absolute temperature at meter, deg R

Tst - Standard absolute temperature, 528 deg R

Vm - Dry gas volume measured by meter, DCF

Vmstd- Dry gas volume at standard conditions, DSCF

Vw - Volume of water vapor collected, SCF

Wwc - Weight of water vapor collected, 1lb

Ilw, I2w, I3w, weight of water condensed by impingers, g
SGw, weight of water collected by silica gel, g

Y - Dry gas meter calibration factor
Wwe = ( Ilw + I2w + I3w + SGw ) / (453.6 g/1b)
= ( 152.7 + 20.5 + 1.8 + 10.7 ) / (453.6) = .40939
Wwc R Tst ( .40939 )( 21.85 )( 528 )
vw i = 8.76981
Pst Mw ( 29.92 )( 18.0 )

Vmstd = Vm ¥ —-———---rmmmm e
Pst Tm
( 30.180 + 1.5000/13.6 ) ( 528 )
= ( 42,165 )( 1.0101 ) —==-------memm s o
( 29.92 ) ( 551. )
= 41.33690
Vw ( 8.76981 )
Bws = —-=------o--- B e e = ,1750
Vw + Vmstd ( 8.76981 + 41.33690 )

- 15 -



Emission Testing Services, Inc. Client : MOBIL
P.O. Box 15075 Source : K-401

Baton Rouge, LA 70895

504-925-8405 Run : 3

Md

Md

DETERMINATION OF DRY MOLECULAR WEIGHT

Md - Dry molecular weight, 1lb/ lb-mole
$CO02 - Percent CO2 by volume ( dry basis )
%02 - Percent 02 by volume ( dry basis )
$CO - Percent CO by volume ( dry basis )
§N2 - Percent N2 by volume ( dry basis )
0.280 - Molecular weight of N2 or CO, divided by 100
0.320 - Molecular weight of 02, divided by 100
0.440 - Molecular weight of €02, divided by 100
= 0.440( %CO2 ) + 0.320( %02 ) + 0.280( $N2 + %CO )
= 0.440( 10.9 ) + 0.320( .7 ) + 0.280( 88.4 +
= 29.772

- 16 -
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Emission Testing Services, Inc. Client : MOBIL

P.0O. Box 15075 Source : K-401
Baton Rouge, LA 70895 Testing Date : 4- 3-90
504-925-8405 Run : 3

Ms

Vs

Acf

Qsd

Qsd

DETERMINATION OF STACK GAS VELOCITY AND VOLUMETRIC FLOW RATE

A - Cross-sectional area of stack, ft2
Bws - Moisture fraction of stack gas
Cp - Pitot tube coefficient
dp - Avg., square root of velocity head, (in-H20)**0.5
Kp - Pitot tube constant,
ft/sec ( 1b in-Hg/ lb-mole deg R in H20)**0.5
Md - Molecular weight of stack gas, dry basis, 1b/ lb-mole
Ms - Molecular weight of stack gas, wet basis, 1b/ lb-mole
Pbar - Barometric pressure at measurement site, in-Hg
Pg - Static pressure of the stack gas, in H20
Ps - Absolute stack gas pressure, in-Hg
Pstd - Standard absolute pressure, 29.92 in-Hg
Acf - Actual stack gas flow rate, ACF/min
0sd - Dry volumetric stack gas flow rate
standard conditions, DSCF/Hr
Ts - Average stack gas temperature, deqg R
Tstd - Standard absolute temperature, 528 deg R
Vs - Average stack gas velocity, ft/sec
3600 - Conversion factor, sec to Hr
18.0 - Molecular weight of water, lb/lb-mole
=Md (1 - Bws ) + 18.0 ( Bws ) =
= (29.772 )( 1 - .1750 ) + ( 18.0 )( .1750 ) = 27.712
( Ts ) 0.5
= Kp Cp dP (-=—-==—=—- ) =
( Ps Ms )
( 1290. ) 0.5
=( 85.49 )( .7810)( .9490)(----------—mo——————-— ) = 78.7207
([ 30.159 1[ 27.712 ])
= ( 60 )( Vs )( A )= ( 60 )( 78.7207 )( .3382 ) = 1597.6
Tstd Ps
= 3600 ( 1 - Bws ) Vs A —~=-——=~ ——————— =
Ts Pstd
(. 528 )( 30.159 )
= 3600( 1 - .1750 )( 78.7207 )( .3382 ) e

( 1290. )( 29.92 )

32624.7 DSCFH

543.7 DSCFM

- 17 -
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Emission Testing Services, Inc. Client : MOBIL
P.O. Box 15075 Source : K-401
Baton Rouge, LA 70895 Testing Date : 4/2-3/90

OXIDES OF NITROGEN EMISSION RATE - SUBPART FF

ENOX Oxides of nitrogen emission rate as HNO2, 1b/Hr
F - NO2 Conv. factor, 1.1948 X 10-7 (1lb/£ft3)/(PPM)

NOXms - NOX concentration as measured, PPM

Qsd - Dry volumetric stack gas flow rate, DSCF/Hr
H - Observed humidity, grains H20/ 1lb dry air

Kh - Humidity correction factor per subpart FF

Kt - Temperature correction factor per subpart FF
T - Observed inlet air temperature, deg. F

Kh =0.844 +(0.151)(H/100)+(0.075)(H/100)2

Kt =1~ (T - 85 )(0.0135) ENOX =( NOXms Kt Kh )( F )( Qsd )

________ RUN 1 ------ Kt =1 - ( 78.0 - 85 ){ 0.0135) = 1.0945
Kh = 0.844 + (0.151)( 115/100) + (0.075)( 115/100)2 = 1.1168
ENOX =(2870.81 )( 1.0945 )( 1.1168 )(1.1948 X 10-7)(  32604.6 )
= 13.670
———————— RUN 2 ------ Kt =1 - ( 62.0 - 85 )( 0.0135) = 1.3105
Kh = 0.844 + (0.151)( 58/100) + (0.075)( $58/100)2 = 0.9568
ENOX =(3458.28 )( 1.3105 )( 0.9568 )(1.1948 X 10-7)(  32206.4 )
= 16.686
-------- RUN 3 ------ Kt =1- ( 63.0 - 85 )( 0.0135) = 1.2970
Kh = 0.844 + (0.151)( 72/100) + (0.075)( 72/100)2 = 0.9916

=
=z
O
>
i

(3316.41 )( 1.2970 )( 0.9916 )(1.1948 X 10-7)( 32624.7 )
16.626

I
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Emission Testing Services, Inc.
P.0. Box 15075

Baton Rouge,

504-925-8405

ECO

COms
Qsd

o e - ——

ECO

LA 70895

Client : MOBIL

Source : K-401

Testing Date : 4/2-3/90
Run : 1-3

CARBON MONOXIDE EMISSION RATE

Carbon Monoxide Emission Rate - 1b/hr

- CO conv. factor, 7.2727 X 10-8 (1b/ft3)/(PPM)
- Concentration of carbon monoxide as measured - PPM
- Dry volumetric stack gas flow rate, DSCF/hr

ECO = ( Coms )( F )( Qsd )

!

( 147.9 ) (

7.2727 X 10-8 )(

- 19 -

32604.6 ) = 1.229
32206.4 ) = .341
32624.7 ) = .351



Test analyzer response, Me£hod 3A, 7E, 10, and 16A, was
recorded by a computer data acquisition system. One minute
average data were printed as recorded and served as a hardcopy
record of the test data. Presented on the following pages are

the computer print outs of the test data.

Each test analyzer is calibrated before and after each test
run by challenging the analyzer with a set of certified
calibration gases. Analyzer response is recorded by a computer
data acquisition system. Calibration data sheets are manually
completed as the calibrations are performed serving as hardcopy
records of the calibration. Calibration results are taken from
the computer system to avoid any data acquisition bias. Analyzer

calibration data sheets are presented following the test data.

- 20 -
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Run TitleMOBIL OIL CORP. K401 RUN 1
- Nate: 4/ 2/1990
Time co av NOX Av 0z av
ez 20159 494,15 oK 2903.01 Ok 0.40512
i6r21:59 197,994 0K 3118.83 0K 0.60376
16:22:59 362,178 oK 2894, 44 oK 0.34318
- 16:23:59 433,704 oK 2978,23 0K 0.40925
303,169 Ok 2928.65 Ok 0.46294
294,342 oK 2938.05 oK 0.4299
255, 54 oK 2921.81 OK 0, 359647
T43. 321 0K 2864.55 0K 0.36795
- 265.456 oK  292i.81 Ok 0.43814
253, 751 OK 3114.13 0K 0.46294
241.397 Ok  2918.4 oK 0,32253
250.013 oK  2970.96 0K 0.78447
- ) 341.045 0K 3088.06 0K  0.43816
281,36 oK 2952,16 Ok 0.35556
389 0K 2900, 45 0K 0.33492
265.618 oK 2679.51 oK 0. 30601
252,200 ok 3094,47 K 0,444472
— 285,105 oF  2918.4 0K 0.36382
. 1 343.971 Ok 2844,89 0K 0.34318
' 13 40 Q0 778. 49 DK 2808.56 O 0.37621
16:41:00 418,26 OK 2817.54 oK 0.38034
16:42:00 410,783 0K 3004.29 O  0.45055
— N . 14143 ¢ 476,294 Ok 2926.94 OK  ©.4835%
: 16344 536,603 oK 2797.02 oK 0.4299
16:45:00 371,606 OK  2912.41 oK 0.35969
114600 306,583 Ok  2847.54 Ok 0,285
] Ldsd7:01 375,833 Ok  2820.1 or  0.3886
— j 16:48:01 448,171 Ok 2988.48 0K 0.39686
| 14:4%:04 448,821 0K  2872.467 oK 0.39273
; : 772.638 0K 2676.51 Ok 0.27297
622,271 0K 2742.75 oK 0.17798
452, 235 oK 2902.1& K 0.3473)
— 333,242 oK 2783.78 O 0.36795
I97.941 DK 2784, 63 O  0.26471
6. 981 oK 2815.4 Ok 0.44229
330,154 O 2824.38 0K 0.32666
16:57:02 600,976 OK  2874.8 oK  0.53315
— 14:5B102 420,049 oK 3025,.24 0K 0.39686
16159302 443,945 oK 2913,27 K 0.48772
476.944 0K 290%.57 0K 0.37621
567.6814 Ok 2817.54 Ok 0.41338
$01 ., 384 DK 2%539,75 0K  0.35949
— P04, 423 Ok 20860.7 0K 0.40099
514,983 OK 2747.88 0K 0.33905
573,991 OK  2837.42 0K 0.37208
679,34 DK 2874.38 0K 0.42164
520,51 oKk 2863.76 0K ©0.30188
- 578. 706 0K 3021.39 ok 0.42577
o 17:09:02 830,833 0K 2923.52 Ok 0,21515
' 17:10: 0% 999, 404 0K  2627.36 oK 0.04582
17:11:0% 994,205 oK 2797.02 Ok 0.4299
17:12: 03 780.928 oK 2775.66 0K 0.26471
— 17:13: 0% 999,894 0K  2688.47 0K  ©0,16972
_ . ) e e e
[}
17:14;03 999,894 OK 2761.98 OK  0.36382 Ok
17:15:03 994,53 OK  2686.9 Ok 0.17798 oK
171146303 999, 304 oK 2754.29 0K 0.194S :
17:17:03 773,125 OK 2820.94 T OK 0.3184
17:18:03 721,107 OK 28%54.43 OK  0.34731
17:19103 531.238 OK 2865.06 oK 0.34731
AVERAGE 518.2255 ‘2920.806 0.343123

A, 2t A e et s+ o e
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Pl e A

eml st

Sun TitleMOERIL OIL CORF K401 RUN #3

Date:

Time
102 1% 05
10216208
s 17508
HO e 04
021920464
[X3) LY

10:am:07

1024407
10345207

1044307
10:47:07

102480077
10347308
10:50: 08

1210408
10:87: 08
10: 58: 00
LO: 89 Of
11200208
tisatsof

i1:04:08

11:0%5:08
11:06:08
1120708

11308109
11209109
11380109
11811109
11112:09
1111309

11114209 .

AVERABE

4/ 371990

co Av
143.82
142, 40
134, 80
134,87
151, %0
150,98
155. 81
150,82
142.92
140,19
150, OF
148,224
144, 05
155.49
150,49
14(. 24
148.72
150,17
144,37
144.84
14%.96
158, 00
145.18
143,73
157.74
157.58
161.12
1446. 62
143.25
147.5%9
134,71
147.92
147.92
150.82
143.57
152. 26
172.24
149,20
151.14
139.70
154.04
145,02
147.92
144.53
141.94
144,53
147.47%
137.77
144,37
172,40
136.32
13%.70
142,28

Ok
414
(]34
Ok
0K
[8]4
K
(4]4
oK
(0.4
Ok
el
Ok
O
Ok
Ok
(N1
234
K
Ok
(414
ok
(K
0K
0K
QK
Ok
0K
Ok,
0K
Ok
[v] 4
OK
Ok
(a4
O
Ok
Or

0K
0K
Ok
0K
OK
0K
Otc
OK
oK
oK
Ok
0K
0K
0K

NOX AV
3248.61
3260.87
3252.484
3287.93
3347.13
3288. 76
3262. 864
I360.23
3367, 00
3362.35
3332.75
32682, 01
3274, 40
3275.45
3405.47
3450, 29
3379.60
3411.61
3360, 465
3397.01
3355.58
3309, %0
3294.39
3203.37
3376.72
3330. 64
I396.17
3377.57
3313.72
3230.4%3
3239, 31
3383.47
I314.24
33568, 12
31688,15
3277.79
3284, 24
3403,78
3388. 98
3449, 686
3347,.97
3301.04
3184,35
3258.34

'3398.28

3000.86

3I309.50
3257.92
3395.32
3287.93
3273.56
3245, 23
3331, 90

a2 Av
0.71
0.73
0.92
1,04
1.00
0. 81
.72
0.77
a.82
0,90
.04
0.70
.84
.81
0.87
1.04
.85
0.52
0. 89
0.9
0.8
Q.67
0,60
Q. 46
.1
.80
1.01
0,85
1,00
0.75
0.62
0.86
0,99
0.88
0.83
Q.92
0,77
0.74
0.62
0,84
1.03
1.22
1.1%
1.08
1.14

1.24
1.43

1.14
1.31
1.19
1.29
1.47
1.21
1.18
Q.98

OF;
Ok
QF
ar
o124
ok




MET on 7E NDATA ENRET

coMPANY Xt BOURCE b AU0/ pare %-L-J0
PARAMETER A/ roans 269 4245  mrun numper /

CALIBRATION 8TATYTBEYTIOCS

’
Cyllndar Value Analyzer Response Absolute NDLEfarence § Nrlft
mv ppm mv ppm 1248

zero /7 29/ -46L ¢ oY ~#2.7 2- 5/
mMia  /3/7 22 AL Zd3 MU 220
ulgh FEY0 - Par  HpoY 3L SR o4

Callbration ourva: ppm = (rasponse mv) (slopa) + Lntaerocept
8lope (L. 0/%5¢3 In.teraept = 43,3039 S8pan Range Szt/}éj}
Analyzer Cal 1Inlt. Analyzer Resp, I"lnal Analyear Rasp,
mv ppm  Blas mv ppm Hias Drlft
*5 45 +3

Cona. /412 F)0 /fZVL_Z/f 7/)(/ L3P .LQ

Sys. Cal. Rlas = Bysa, aal, aal. (ppm) -~ analyzac ~ aal, (ppm) X 100
8pan (ppm) ="

iNrlft « Pinal ays, reug_ {(ppm) = 1n ltlal sys,
apan (ppm)

TRS8T DATA

a8p. (ppm) X 104

}

Start time Finlseh tlme Minutes par point

Test Polnt mv dampla port
1l 11 21
2 12 22
3 ‘13 23
4 14 24
5 15 24
6 16 246 Ave., mv
7 17 27
a 18 28 Ave, aona,
g 9 19 29 m
' 10 20 KT i
COMMENTS

=885 08



ETS

METHOD 10 DATA SHEET

COMPANY %/}«/ SOURCE + £%0/ pArE -2 - F0

PARAMETER () roaps 3¢ KM RUN NUMBER /

CALIBRATION STATISBTICS

Cylinder Initial Analyzer Final Analyzer thrift
Value Response Response
mv ppm mv ppm
Zero /Vz L. 0 / 4 Wi 42 e,
Low 20/,7/ A /573 LLL. RIS Z’gl‘Z[)

ma Z/ € Yol #pa.d 400 %olo -0.4p
mgh F£(7. 0 A7 Py LYY P¥Y -0.20
Calibration curve: ppm = (response wmv)(alope) + intercept

Slope 72,‘/31"/‘51/ Intercept /6 X SJ2> Span Range /J/p0,/

¥Drift = Final response (ppm) - Initial r
Span (ppm)

esponse (ppm) X 100

TEST DATA

Start time Finish time N Minutes per point e
Test Point mv Sample port
1 11 21
2 12 22
3 13 23
4 14 24
5 15 25
6 - 16 26 Ave. mv
7 17 27
8 ' 18 28 —_— Ave. conc,
9 19 29 ppm
| 10 — 20 T 30
COMMENTS ;

,/7’:'£2,f¥?f¥%(f



(B CIETET R UTPL N P et
.

METROD 3 DATA SAEBET

COMP ANY %//—t/ SOURCE #/{’Z/ﬂ/ DATE 552~ Ff5
PARAMETER [f:, | LOADS I RPN RUN NUMBER _ /

CALIBRATION STATTSTTCS

Cylinder Value Analyzer Response Absolute Difference % Span

v % v % +2%
zevo N gm -0y 0l . =000 Ay
ma gL tEL L2222 44 L) -0/
High o” £12 2000~ L322 2007  sup

Calibration curvets -ppm = (response v)(slope) + intercept

Slope 2.y 7¥7 9 Intercept —g,/049f Span Range L1724

Analyzer Cal 1Init, Analyzer Resp. Final Analyzer Resp,
v ppm Bias v ppm Blas S8pan Drift
+5 +5 +3
Cone,

Sys. Cal. Bias = 3ys., cal, (ppm) - analyzer cal, (ppm) x 100

Span (ppm)
tDrift = Final ays, resp. m) - Initia) sys, resp, {ppm) X 100
span (ppm) -
TEST DATA
Start time -’/9 Finiah timelfzzgl_ Minutes per point _ /
Test Point v Sample poart
1 - 11 ' 21
2 T 12 22
3 13 23
4 U 14 24
5 S 15 24
6 j 16 26 Ave, v
7 ' 17 27
8 N 18 28 Ave. conc,
do9 o 19 29 )
19 C 20 n

COMMENTS ;

7z 0 29976



METHOD 7B DAA BENEERT

COMPANY 52?14¢;¥ﬂ BOURCE MfS0/ nare £2-7-70
paraMETER V0 x LOADS RUN NUMBER 2
CALIBRATION HTATTISTICS

]
Cylinder Value Analyeer Response Absolute DLEfarance % Drlft
M|y ppm 3\ ppm +28

Zero A/f'z L0 -3I55 207 -4 L - 20
Mua  JI/7 0 Zad yeanC 474 JLLYT /P2
uigh ZF70 0o 9o spa09 2.8 SR 0.p

Callbratlon curve: ppm = (rasponsa mv) (alopa) + Lnteraept
8lopa 797 PF675¢( Inlteraept__c:/’, ¥2J7¢¢7 8pan Ranga 7520 %
Analyzer Cal 1Inlt. Analyzer Resp. Plnal Analyzer Rasp.
mv ppm Blas mv ppm Hlas Dnrlet
+85 +5 43

Conaw [ 20¢C Z2C LEZT ~pro D50 [IF4L p.20 0.4/

Sys. Cal. Rlas = 8ys, aal. (ppm) = analyzer aal, (ppm) X 180
Bpan  (ppm) -

J

iDrlft = FPlnal aya, resp, m) = Inltial sys
apan (ppm)

resp. (ppm) x 100

TEST DATA

Start time Flnlsh tlme Minutes per polint
Taat Polnt mv Hample port
1 1} 21
2 ' 12 22
3 13 23
4 14 24
5 15 25
a6 le 248 Ave. mv
7 17 27
8 18 28 Ava., aana.
3 9 19 249 pPpm
‘10 20 3y P

COMMENTS
=2 PROAS



ETS

METHOD 10 DATA SHEET

COMPANY %,{:1/’/ SOURCE # ﬁ"/(’[ DATE Z- P-20

PARAMETER () LOADY ¢ xprf RUN NUMBER A

CALIBRATION STATISTICS

Cylinder Initial Analyzer Final Analyzer thrift
Value Response Response
mv ppm mv ppn
Zero _A/- NV ya (04 £ Z g, v®
Low 20/.2¢ /9 202~ L9? 202 10
Mid %0/ 4 3L TFSS 35T 25 age
High Frz0 £y I P N4 £ ) QaRo

Calibration curve: ppm = (response mv)(slope) + intercept

Slope 95 /% 7£¢ 1Intercept £ 77/ s Span Range}Z27,5ﬁ’.

ﬁ

¥Drift = Final response (ppm) - Initial response (ppm) X 100
Span (ppm)

TEST DATA

Start time Finish time _ Minutes per point —_—
Test Point v Sample port
1 11 21
2 12 22
3 13 23
4 14 24
5 15 25
6 16 26 Ave. mv
7 17 27
8 18 28 e Ave. conc.
9 19 29 ppm
| 10 - 20 T 3a
COMMENTS 1

2= 878y



METHOD 3A DATA SUEET
COMP ANY %//Q/ SOURCE A0/ pate F-J-Fp

paRamETER _ (g LOADS RUN NUMBER A

——

CALIBRATION STATTSTTCOCS

Cylinder value Analyzer Resaponse Absolnte Difference § Span
v % v ;) +2%

zero ZE;,, 070 =007 0] -0:07) o, o0
mia L/ 5¢ 262 /247 A /.0 =0, 1/
nigh 2o, 7 P2y 2050 LLST 2003 Oyf

Calibration curvet . ppm = (response v)(slope) + intercept

Slope X/F (ai( Intercept-nauzirﬂzy‘ Span Range 2/.2 /(70

Analyzer Ccal Tnit., Analyzer Resp. Final Analyzer Resp.
v ppm Blas v ppm Bias 8pan Drift
+5 15 43
Conc,

Sys. Cal. Blas = S8ys, cal, (ppm) - analyzer cal. (ppm) X 108
Span (ppm)

SDrift = Final sys, resp, (ppm) - Initial sys, resp. (ppm) X 108
gapan pm)

e/

TEST DATA

Start time Finiah time . Minutesa per poaint
Teat Point v Sample port

1 ' 11 : 21

2 s 12 22

3 13 23

4 - 14 24

5 - 15 24

6 i 16 26 Ave, v

7 ' 17 27

8 ' 18 28 Ave. conc,

¢ 9 ' 19 29 L
10 s 20 30

COMMENTS:

A= 0S990 62



DATA SRHREET

on
COMPANY 77//] _ BOURCE ¥fZ/  natE 4-3-9)

/"

PARAMETER [&/ LOADY 7 2L RUN NUMBER .3
CALIBRATION SBTATTATICS

[}
Cyllndar Value Analyzer Response BAbsolute NDLfFarance § Drlft
mv ppm nv ppm 424

Zaro _A_/zs R <31 OR . =SB 200
MLa /7 2 RS U 72/ 0.0
neh Y0 1R P 4 #lp -0/
Callbratlon curve:s ppm = (raepons; mv) (slopa)  Lnteraept

8lopa T/i"/cﬂ%'/ In.teraept: — ¢ 3 80029 Apan Range /40, 2

Analyzer Cal 1Inlt. Analyzer Resp. "lnal Analyezer Rasp,
mv ppm Blas mv ppm Blaa Drlft
+8 5 43

cona., /CfA3 ?(/L/f"[(,7-‘?p S/2— jribl g, P00 L h

Sys. Cal, Rlas = Bys, aal. (ppm) -~ analyzar ocal, (ppm) X 184
Bpan (pp 7 '
thrlft = Flnal sys, reap. = Inltlal sys, rasp. (ppm) X 1@8

apan pm)
TEBT DRATA
Start tlme Zﬂ:’/f Finlah tlme L/ Minntes per palnt

Tast Polnt mv Sampla port

1l 11 21

2 12 22

3 13 23

4 14 24

5 15 28

6 lé 24 Ave. mv

7 17 27

8 ]12 28 Ave, aona,
g 9 ) 29 m
10 290 34 °r

COMMENTS8

22008073



ETS

METHOD 10 DATA SHEET

COMPANY %/ SOURCE # £%p/ DATE &~ 3-/0
pARAMETER _C O LOADY T 7 RUN NUMBER _J

CALIBRATION STATIBTICS

Cylinder Initial Analyzer Final Analyzer thrift
Value Regponse Response
mv ppm mv ppm
Zero A/ﬁ - L0A A Z LOZ 7,7 0,07
Low 20077 L1 202.€ [P3 A0k 220
Mid 7804 34T G 29/ 32247 0.49
High F£(7 Y A2, PI% Ao -0,27

Calibration curve: ppm = (response mv)(slope) + Intercept

S8lope /P.}7/97 Intercept (7 (/Fi /P sSpan Range 4o, '

$Drift = Final response (ppm) - Initial response (ppm) X 100
Span (ppm)

TEST DATA

Start time s/~ Finish time /,//f> Minutes per point __

-

Test Point mv S8ample port
1 11 21
2 12 22
3 13 23
4 14 24
5 15 25
6 . 16 26 Ave. mv
7 17 27
8 18 28 e Ave. conc.
9 19 29 A ppm
| 10 — 20 34
COMMENTS

=070t



METHOD 3N DATA SnNBEYT

COMPANY /{7,,/&./ SOURCE A A%/ _ DATE 43 f0
PARAMETER 728 LOADS PO L/07 RUN NUMBER 5

CALIBRATION srTraTvVT8®TTCS8

Cylinder Value Analyzer Response Absolute Difference % Span

v % v L) +2%
zero _Fm 0/ T0.06 o0/ -0 06 X g
wia /8¢ YE) f2./0 45 /A 2l
nigh 29,9 fa™ 2ol L2070 Rof 0. 49
calibration curvet: .ppm = (rasponse v)(slope) 1 Intercept
Slope ;2‘;!"30.? 2/ Intercept -0, pE624(}) 8Span Range 21’”&5
Analyzer Cal 1Init. Analyzer Resp. Flnal Analyzer Resp,
v ppm Blas v ppm Bias 8Span Drift
+5 s 43

Cone,

Sys. Cal, Bias = Sys, cal. (ppm) - analyzer cal, (ppm) X 140
Span (ppm)

shrift = Final sys, resp, m) - ITniklal asys

= resp. (ppm) X 100
span (ppm)

TEST DATA

start time /¢, Finish time // 7 /(— Minutes per point
Test Point v Sample port
1 ' 11 ; 21
2 N 12 22
3 13 23
4 ] 14 24
5 - 15 25
6 j 16 26 Ave, v
7 ' 17 27
8 i 18 28 Ave. conc,
{9 ' 19 29 %
10 s 20 30

COMMENTS

% 05779y



Following are Compressor operating data recorded during the

emission test and the results of the fuel gas analysis.

- 21 -
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EMISSION TESTING SERVICES, INC. CO- | 72,

[
TR

’ by
INTERNAL COMBUSTION ENGINE
OPERATIONAL RECORD

Company Nameﬂ o) b\ \ Ol ‘ COIf'D()ro f O

Company Location
Englne Name K’ HO\

Engine Source I. D. No. 4+ 55 (

Design Specifications

Manufacturer's Name Sh) AERSOLL v (xb )],

Model No. 4",/ (31 Serial No. f%f\‘ﬁ]‘%"

Parameter Specifications

A. Fuel Type Nkluya\ Crce, B. Fuel SupplterCLrC()\(

C. Fuel Flow UnitsMSCF ) Meas. Method N Aev

D. 1Is unit equipped for waste heat recovery? A/p

Describe

E. Does unit use water or steam injection? netXthevr

If so, describe measurement method (continuous flow, start-

finish volumes, etc) —_—

\
~ud

F. Manifold Pressure units (psia, kpa, etc.) HS & *
A |

G. Manifold Temp.(°F, °C, etc.) CW:

Ultimate Fuel Analysis

C S H Ash

0 Hy0 N

Trace Metalsa: Na Va K

Fuel elements added

Fuel elements added for smoke suppression




37 }—Z 124

/pﬂ/ cfd. v Fq-
. WhsTE Qas +o Fvsh
EMISSION TESTING SERVICES, INC.
TINTERNAL COMBUSTION ENGINE
TEST RUN 1.0OG

(GAS ENGINES)

Company W/"/ﬁj/@ j
Engine /f/~ 70/
Operator g @)Jc:-»\

Date: 5/“'2 90 Test Time: Start/érfl—o End /7/20

Ambient Temperature, at time of test JROF

Engine Load Condition %,/xv ?{f’fmﬂ
v 7

, ¥ {ond X/ 7.0¢ 7:20
s i intervatey LT 6150 [0 ]
Fuel Feed (flow) @‘7‘20 865[ 9/ ¢p 90 65

g, s
ZI[ ‘,/ 2..5’"
2,;

Intake Manifold Temp.

Intake Manifold Pressure

RRER

Fuel lleader Pressure él::_ Qe

Englne Speed (rpm) 3¢5 3¢7 _3¢¢Y 363

Spark Ignition Timing /0 0 /0 7 /[) ’ (&o

Horse Power apys D> _ﬁ #i
<0/ &0/ &0 / o/

Run Conditions: 2, /ai(‘/

Remarks:




FIFI 120

ARLos/
EMISSION TESTING SERVICES, INC.
INTERNAL COMBUSTION ENGINE
TEST RUN LOG
(GAS ENGINES)

Company ,ﬁo 4 ¢ Co LLora %/o./u

Engine __ &~ 40/
Operator_wirp

Date: 44-3F-90 Test Time: Start Jf746 End ¢ 9.' 3D
Ambient Temperature, at time of test 6O

Engine Load Condition %__ /7, _/_zzc/

DATA LOG TIMF o545 9§00 04, /5 0939

(15 minute intervals)

Fuel Feed (flow) 2_5-_'ZQ_ K72 §£6.00 £5.67
Intake Manifold Temp. 78 © 74° i 2’2’ ’
Intake Manifold Pressure 1222_3 JgJé:_ qg;éﬁ Y% %'/
Fuel leader Pressure _L”_ 2" 2" 2 d
Engine Speed (rpm) 365 364 264 363
Spark Ignition Timing _ZZli 0° ;Q}Q '100
Horse Power _ﬁL _ﬂ ad 7Y
Run Conditlons: s Coe /

Remarks:




EMISSTON TESTING SERVICES, INC.
TNTERNAL COMBUSTION ENGINE
TEST RUN LOG

(GAS ENGINES)

Company W/«/
EngLne /( <0/

operator____ A T M rtozor

Date: 57 T — 20 Test Time: Start ;70,44 End L.75 A0

Amblent Temperature, at time of test 439 %~

Engine Load Condition % ﬂq;{ /9,, </

LA

Horse DPower "?“../ e 4 Grid )

[ A S

DATA LOG TIME /0. 30 /0.4 y/arr /i
(15 minute intervals) _

Fuel Feed (flow) 85@/ %9 éﬁo?‘f 24‘5’J”
Intake Manilfold Temp. 7r /r * r’}(,;' 7()

N "
Intake Manifold Pressure g 2’ d y é’, : Qi_, " Ytg
Fuel Header Pressure 2” 4] o b, ’ 2"
Engine Speed (rpm) 36l 364 353 76
Spark Ignition Timing é'gé /_*ﬂ d ’.”5 ‘:?a

Run Conditions: /Zg,e 5&;/

Remarks:
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-suaqﬁununnéwusaimuwnd»uunukuwdmﬂ-nnns&mmas$unnschunsqinuscsme

i e olan Held UELEHIMD WHD P = TR

P. O. Box 1328
Kenner, LA 70083
Tel. (304) 400-0401
Telex 480133

———tet

vbus'QGS'SGS'SG.USGSOGOSGSGSOOOSDBGBOOGIOIGI'SGSOSG8'SGSOSGS'SGS'SGSOGGS'SGS'SGC

\SGS SGS Control Services Inc.

Tpp 27

ANALYSIS CERTIFICATE

Lod Nox A9004-119 FeNz 221216
Sample Desoription: NATURAL GAS
Sampies Submitied By:

Sampie idenitfication

MOBIL OIL COMPANY
CHALMETTE, LA

NATURAL GAS 4/3

APRIL 6, 1990

MOBIL OIL COMPANY
P.O. BOX 1007
CHALMETTE, LA 70044

ATTN: M. CURTIS
REQUEST NO: 199

Doecription of thy lested sampls Materisi is aa ndissiod by our Cllart. Thie repert govire only thaoes ¢!
other tevis were partermed, srl oy Hability o aaoumus for

SUBMITTED: 4/5/90
— RESULTS OF ANALYSIS —
~IRST ~RESULT
CARBON, WP. & 74.74
HYDROGEN, WT. 24.04
OXYGEN, WT. % 0.77
NITROGEN, WT. 0.45

LM/tb

Aarything not tested and reparted.

s and phyel | properiiea for which lusts were reauesied,

Membar of the 838 G10Up (Buckiié Qdéndraie de Burveiitanas)

E
i
|
z
:
g
E
%
|
:
|
§

GS'SGS'SGS080B'SGSOSGSOGGCOOGS'SGSOSOBOOOSOOGSOOGOOSGS'SGSGSGS0SGOOBOB'SG!'!G!'OGG‘OG’g



SEMT BYviISES HEW URLERANS LRb i 44— 9-Tu Sioaaril

MlieﬂﬂoeGSOBGSOGGGOOGI-IGIDOGBOlG903GI0808"080.GSOSGSOQGIOOQSOS08080

@EGS 8GS8 Control Services Inc.

P. O, Box 1328
Kenner, LA 70083
Tel. (504) 489-8401
Telex: 460133

Fowr

ANALYSIS CERTIFICATE

$08(8+8C4:8083GE

Lab No: A9004-061 rna 221216

GSOS&S‘SGSO

—

Sample Desoripos ~ NATURAL GAS

G8*6

Sample Submitted By MOBIL OIL COMPANY

CHALMETTE, LA
Sampis Identification:
NATURAL GAB 4/2

SUBMITTED: 4/3/90

APRIL 6, 1990

MOBIL OIL COMPANY
P.0. BOX 1007
CHALMETTE, LA 70044

ATTN: M. CURTIS
REQUEST NO: 191

~IBST
CARBON, WI. %
HYDROGEN, WT., §

|
1
]
—g OXYGEN, WI. %

:
3
|
:
5 NITROGEN, WI. %
3

% LM/tD

g Description of the 180168 samaie materis! 1 a4 ingicated by our Clien, This repon sovers only Mope ChOMIC COMPONeNtS &nd physioal properties for which tests were reaudiied.

— RESULTS OF ANALYSIS —

74.73
24.03
0.78
0.46

Membaer of the SG8 Group (Sockid Qéndmie do Surveiianca)

% Ne ether tents wore poriormad, and 1o Hebiiy i aAsumMed f0f Sryitg A1 1ABG and 1VPONed.
— o8

|
|
|
:

-~

@
1

69030809GS'SGB'BGS'BGS'GGSOIGSOSOS'SGS'SGIUSOSOBG!'SG!OSGSOSGS'8600808'8080868'80'0008
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VIi. APPENDIX

Contained in this section is a copy of the dry gas meter
calibration, pitot tube calibration, gas standard certifications
and resumes of Emission Testing Service's personnel who performed
the testing. Also contained at the end of this section are
excerpts from the operating manuals for each of the continuous
analyzers used. The excerpts describe the principle operation of
the instrument, analytical technigue, performance

characteristics, etc..
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Cp =Cp (Side A) + Cp (
2

PITOT PUBE CALIBRATION

Pitot Tube Number _ ﬂoj—{

e e C[) (std) ——QLZL
Calibrated By é@_@@%‘ Date 5_’-44-29_
Point Standard "S" Type Pitot , p
Number Pitot 4 p (in. 1120)
(in. HZO) "A" Side "B" Side

1 (KO L IS0 " §©

2 O S¥§ 0.5z 8" 0. 8zo0

3 O 0785 O yr X e.rs 3"

Calculationsg:

Cp = Cp x_\/ A p (std)
(s) (std) 2 b (5)
Deviation = Cp(s) - Cp (Side A or B)
3 —
P,y - CP[
Avg. Dev. = 2 l (s) (Side A or B)
3
g Side "B" Side
Cp(s) Deviation Cp(s) Deviation
-7/ L 00 [/ Q.78 / 20 /
8-74 0 002 azge ~2L7
0.79 07 0.772 QL7
Cp = 0. 7280 = o.7+/
,EE (Side A) - G (Side B) ' = L, o0/ (must be < 0.01)

Avg. Dev. (Side A)

= 120 77 (must be £ 0.01)
= «2/F (must be £ 0.01)

(Side B)

Side B) (should be 0.gg £ L0.85) = o, 2g/



METER BOX CALIBRATION DATA AND ¢

Lesk Check

Good @ 0. 0072672

Date 30290

(English Units)

ALCULATION FORM

T.DGMR 36, Z2oo

Meter box number Soo

Barometric pressure, Pb ' Z( , 18  din. Hg .Calibrat:ed by _ff m“)—u“

Orifice Het .test Dry gas | Wet test Dry éas meter
manometer meter meter meter Inlet| Outlet Avgqa Time

setting V), vy, () | ey ) (g 00| (e, 0y,

@, 3 3 ) L] %

n. HZO fr fc F F F °F min.
0. 5 . : 8 -
: S41199| 27.) |50 *‘( 85| /3. 320
) 8 8
10 SH2255| 240 |93 ¢ &8s~ 4§ 8o __ /0. 50
&
1.5 — 552925 2¢. ¢ |58 6088 |pe |, o
- . (&) B
2.0 L Ke2575| 247 |an 1878 |g9ar] /2. @3
. ) 9 8
20 10 S22.5% 2cn 190N |p3 "cza /0.5
4.0 10 ' \ \

: V, Py (t, + 460) - 2
i e Y, = b e T AW, = 0,0317 u (e, + "60)ﬂ
H,0 ' Va(®y 1‘%17%) (c, + 460) Py (g 1‘6‘0). Yy
0. . . —

> | 0-03¢8 L0217 /i 932G <

.0 .

20 | oarw LeUD o804 .
1.5 0.110 -
_ L O/1] Lo 265
2.0 .
2| O l._607¢ .29 8¢
4.0 | 0.294
Average T
[ O1O] [ 82 70
Y =

H

1
(]
~
e
2.
[N
(2
[ ]
e~
"
n
1/}
@
p=t
[ ]
(-9
.

and 29.92 inches of
3+ 0.20 from average.

2

- 1,0

quates to 0.75 cfm of air @68 F
3 tolerance for individual values
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LIQUID CARBONIC

S“®| ' . SPECIALTY GAS CORPORATION

- T .
SPECIALTY GAS and CHEMICAL PRODUCTS
CERTIFICATE OF ANALYSIS

-

1 : ~! Emmigsion Testing

Date: March 31, 1989

Ref. # SF06859

Cust. P.O. #___ 882003-2

o

Product 12% Oxygen, Balance Nitrogen

—~ Cyl. Serial Cyl. Serial ' Cy\. Serial
: No. ' No. No.
CC37045 . CC37032
(. ponents Requested Actual Actual Actual
Xygen 12.0% 12,092 11.942
itrogen

Balance ' Balance

v__Volume _140 cuft 140 cuft

G Valve No. _590 590

Total Cyl. Pressure 2000 psig 2000 psig

e " od of Analysis:

——Gas Chromatograph

: . \ :
Gas Chromatograph SR Certified By: A‘J&A/ .
T ) Jim Felps .

It is recommended the above cylinders not be depleted
below 50 psig unless otherwise indicated.




EMISSION TE§T|NG SERVICES, INC.

P.O.BOX 15075 @ BATON ROUGE, LA 70888

Company:

Scott Specialty Gases

- Cylinder # AAL-18808

Instrument:

Trial

1

2

Mean 62 = 20.9%

Oorsat Analysis

20.9
20.9
208.9
20.9
20.9
20.9
20.9
20.9

20.9

Analyst:

Date: 5/26/89

Brad Latham

CcO

2.9



