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I. INTRODUCTION

Emission Testing Services, Inc. was contracted by Gulf States Pipeline, Corp. to conduct
emission testing at their Longwood Grace Unit (Section 5), Hammock Station. Oxides of
nitrogen and carbon monoxide emissions were determined from the Compressor Engine 81-
031, source ID 91-1. Emissions were determined in order to demonstrate compliance with the
Compressor's air emissions permit. Compressor emissions are limited by permit number

0500-00076-00 issued by the Louisiana Department of Environmental Quality.

EPA Method 7E was used to determine emissions of oxides of nitrogen and EPA Method
10 was used to determine carbon monoxide emissions. EPA Methods 1-4 were used to
determine the number and location of sample points, and the velocity, molecular weight,

moisture, and volumetric flow rate of the stack ck ck gas.

The test team consisted of Troy LeSage, Bill Jones, and Raymond Jones. Mike Culpepper
represented Gulf States Pipeline and coordinated testing with facility operations. The

Louisiana Department of Environmental Quality was not represented during the test.

On July 29, 1992, three test runs were conducted with the compressor operating at 35% of
load which is the normal operating load for this unit. During testing, the compressor engine

was fired at a rate of 0.92 M ft3/day of natural gas.



I. SUMMARY

Results of emission testing on the Hammock Compressor Engine 81-031, Section 5, are
presented in Table I. Oxides of nitrogen and carbon monoxide emissions were within permit
limits during all three test runs., Maximum oxides of nitrogen emissions were recorded during
Run 3 at 11.221 1b/hr which is less than the 30.6 1b/hr permit limit. Maximum carbon
monoxide emissions were recorded during test Run 2 at 1.240 Ib/hr which is less than the 1.6

Ib/hr permit limit. In Figure I, Compressor emissions have been graphically presented against

the permit limits.

EPA methods were used to determine stack gas parameters and pollutant emission rates.

All testing was conducted without deviation from these methods and no unusual conditions

were noted during the test.

FIGURE 1
EMISSIONS vs PERMIT LIMITS

COMPRESSOR, Source ID 91-1
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TABLE I
T,RESULTS SUMMARY
IPELINE o

ON, SECTION 5
'URCE ID 91-1

DATE | 72092 7-2992  7-29-92 S
TIME 1112-1212 1258-1358 1417-1517 C :
OXIDES of NITROGEN

PPMv 1770 1900 1920 1863

Ib/hr 30.6 9.910 11.167 11.221 10.766
CARBON MONOXIDE

PPMv 358.3 346.7 339.0 348.0 .

Ib/hr 1.6 1.222 1.240 1.206 1.223
OXYGEN, test analyzer, % 1.0 1.0 1.1 1.0
COMPRESSOR OPERATING DATA

Fuel Rate, MSCFD 0.92 0.92 0.92 0.92

Engine Speed, rpm 950 950 950 950

Engine Timing, deg 20 20 20 20

Engine horsepower, hp 264 264 264 264
STACK GAS

Temperature, F 753 760 759 757

Moisture, % 18.60 18.45 18.54 18.53

Velocity, ft/sec 86.63 92.62 92.05 90.43

Flow rate, acfm T 2170.6 2320.6 2306.3 2265.8

dscfm 781.2 819.9 815.1 805.4



PROCESS DESCRIPTION

The Hammock Station, Section 5, Compressor is driven by a 730 hp Caterpillar engine,
model no. 39981, serial no. 49C00837. The engine is fueled on natural gas. The compressor
is used to boost pressure in the Grace Gathering Pipeline.



M. 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 STATIONARY SOURCES

The method recommends that sampling points be located 8 stack diameters downstream
and 2 stack diameters upstream from the nearest flow disturbances; however, any
distances greater than the minimum 2 diameters downstream and 0.5 diameters

upstream are acceptable. The method is applicable to stacks having a diameter greater
than 12 in.

The Hammock Compressor has a stack diameter of 8.75 in. which is less than the 12
in. minimum diameter requirements of the method. The sampling point was located
1.89 stack diameters downstream and 3.20 stack diameters upstream from the nearest
flow disturbances. During testing, 8 sample points were used, divided into 4 traverse
points located across 2 perpendicular diameters of the stack.

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 S pitot tube.
Volumetric flow rate was determined from the velocity and stack cross-sectional area.

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
which measured the concentration of oxygen, carbon monoxide, and carbon dioxide.
The remaining gas components were assumed to be nitrogen. A gas sample was
removed 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 a 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
and when required, for oxygen concentration corrections for all other parameters
determined from the continuous gas sample stream. Oxygen data obtained from this
method were not used to determine stack gas molecular weight.



METHOD 4: DETERMINATION of MOISTURE CONTENT in STACK GASES

A gas sample was extracted from the stack using a heated glass probe fitted with a

jculate filter. Sample gas passed from the probe, through a series of four impingers
immersed in an ice bath, The first two impingers contained known weights 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.

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 a continuous
chemiluminescence analyzer.

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.



IV. ANALYTICAL TECHNIQUE

All sample analyses were conducted following EPA methodology. Presented below are

brief descriptions of each method used.

METHOD 7E: DETERMINATION of NITROGEN OXIDES EMISSIONS from

STATIONARY SOURCES

All samples collected were anal zed in the field 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 in the field using a continuous nondispersive
infrared analyzer. The analyzer was calibrated using gas standards prepared by EPA
protocol number 1, traceable to NBS standards.



V. CHAIN of CUSTODY

For all samples transported to the laboratory for analyses, a Chain of Custody form is

prepared during the sample recovery process. Since all sample analysis were conducted in the

field, no chain of custody was required.



VI. TEST DATA and CALCULATIONS

All emission test field data, unit operations data, and laboratory data are presented in

this section along with the associated data reduction calculations.

Data from the field data forms 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 the computer program are conducted by comparison of manual spot

calculations of the raw data input to computer calculations results.
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ETS

Emission Teating Services, Inc.

Client : G. S. PIPELINE
Source : HAMMOCK
Test Date ; 7-29-92
RunNo.: 1

DETERMINATION of STACK GAS
MOISTURE, MOLECULAR WEIGHT, VELOCITY, and VOLUMETRIC FLOW RATE

A - Cross-sectional area of the stack, A3 Pbar - Barometric prossure, in. Hg Vi - Water vapor condensed, impinger 1, g
Acf - Stack gms flow rate, actual, acfm Pa - Stack gas static pressure, in. H20 Vii - Water vapor condensed, impinger 2, g
Bws - Stack gae moisture fraction, %/100 Ps - Stack gas sbeolute pressure, in. Hg Viii - Water vapor condensed, impinger 3, g
Cp - Pitot tube coefficient Psd  Standard absolute pressure, 29.92 in. Hg Viv - Water vapor condensed, impinger 4, g
dH - Moter orifice pressure differcatial, in, H20 Qud - Stack gas volumetric flow e, dry schn Vm - Ges meter sampls volume, dry A3
dP - Stack gas velocity head, in. H20 R - Ideal gas constant, 21.85 Vmetd - Ges meter sample volume, dry sd. fi3
F1 - Conversion factor, 13.6 in. H20/ in. Hg Tm - Meter temperature, R Vs - Stack ges velocity, ft/sec

Kp - Pitot tube conwtant, 85.49 Te - Stack gas temperature, R Vm - Total water vapor condensed, fi3
MCO2 - Molecular weight of CO2, 44.01 Ib/ bmole  Thd - Standard temperature, 528 R Y - Dry gas meter calibration factor

Md - Stack gas molocular weight, dry /b mole
MH20 - Molecular weight of water, 18.02 Ib/Ib mole-
MN2 - Molecular weight of N2, 28.01 Ib/Ib mole
MO2 - Molecular weight of 02, 32.00 Ib/lb mole
Ms - Stack gas molecular weight, wet 1b/Ib mole

%CO02 - Stack gas CO concentration, %/100
%N2  Stack gas N2 concentration, %/100
02 . Stack gas O2 concentration, %/100

C Vi + Vii + viif + Viv ) R Tstd (1233 + 163+ 2.2+ 7.3)( 21.85 )¢ 528)
Vi = = + = 7.03353
( 453.6 g/lb ) Pstd MH20 ( 453.6 )( 29.92 )¢ 18.02 )
( Pb + dH/ F1 ) Tstd ( 29.980 + 1.5000/13.6 )¢ 528 )
Vmstd = Vm Y = ( 32.958 )¢ .9777 ) = 30.77441
Pstd Tm (29.92) (556)

vw ( 7.03353 )
Bws = = = ,1860
Vi + Vmstd ( 7.03353 + 30.77441 )

Md = ( MCO2 )( XCO2 ) + ( MO2 )( %02 ) + ( MN2 )( N2 )
= ( 44.01 3( .120 ) + ( 32.00 )( .010 ) + ( 28.01 ) .870 ) = 29.968
¢

Ms = Md (1 -Bws ) + ( MH20 Bus ) = 29.968 )( 1 - .1860 ) + ( 18.02 )( .1860 ) = 27.746

( 1195 )
( 29.952 )( 27.746 )

% Ts
Vs = KpCp(dP) =
Ps Ms

Acf =

\]
¢ 85.49 ) .8300 )¢ 1.0180 ){ } = 86.6320

€ 60 sec/min )( V8 A ) = ( 60 )( 86.6320 )( 4176 ) = 2170.6

Tstd Ps
Gsd = ( 3600 sec/hr )C 1 - Bws ) VsA){ }

Ts Pstd

46873.3 dscf/hr

= (3600 )¢ 1 - .1860 )( 86.6320 )¢ 4176 ){
781.2 dscf/min

( 528 )( 29.952 )
(1195 ) 29.92)) =
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E T S Client : G. S. PIPELINE
Source : HAMMOCK
Emission Testing Services, Inc Test Date : 7-29-92
Run No. : 2

DETERMINATION of STACK GAS
MOISTURE, MOLECULAR WEIGHT, VELOCITY, and VOLUMETRIC FLOW RATE

A = Cross-sectional area of the stack, it3 Pbar - Barometric pressure, in. Hg Vi - Water vapor condensed, impinger 1, g
Acf - Stack gas flow mate, actual, acfm Pa - Stack gas static pressure, in. H20 Vii - Water vapor condensed, impinger 2, g
Bws - Stack gas moisture feaction, %/100 P - Stack gas absolute pressure, in. Hg Viii - Water vapor condensed, impinger 3, g
Cp - Pitot tube coefficient Pad  Standard absolute p , 29.92 in. Hy Viv - Water vapor condensed, impinger 4, g
dH - Meter orifice pressure differential, in, H20 Qsd - Stack gas volumetric flow rate, dry scfm Vm - Gas meter sample vohume, dry A3

dP - Stack gas velocity head, in. H20 R « Ideal gas constant, 21.85 Vmsid - Gas meter sample volume, dry sd. A3
F1 - Conversion factor, 13.6 in, H20/ in. Hg Tm - Meter temperature, R Vs - Stack gas velocity, ft/sec

Kp - Pitot tube constant, 85.49 T - Stack gas temperature, R Vm - Total water vapor condensed, i3
MCO2 - Molecular weight of CO2, 44.01 b/ b mole  Totd - Standard temperature, 528 R Y - Dry gaa meter calibration factor

Md - Stack gas molecular weight, dry 1b/lb mole %$CO2 - Stack gas CO concentration, %/100
MH20 - Molecular weight of water, 18.02 1b/1b mole %N2 Stack gas N2 concentration, %/100
MN2 - Molecular weight of N2, 28.01 1b/lb mole 02 - Stack gas O2 concentration, %/100

MO2 - Molecular weight of 02, 32.00 1b/Ib mole
Ms - Stack gas molecular weight, wet Ib/Ib mole

v { ¢ Vi + vii + Viii + viv ) R Tstd } { (1224 + 4.1+« 1.9+ 7.7 )( 21.85 )( 528 )
W = =

= 6.89201
( 453.6 g/lb ) Pstd MH20 ¢ 453.6 )( 29.92 )( 18.02 )

( Pb + dH/ F1 ) Tstd
Pstd Tm

( 29.980 + 1.5000/13.6 )( 528 )
(29.92 ) (563)

Vmstd = vm Y { } = ( 33.024 )¢ .9777 ){ } = 30.46282

{ Vu } ¢ 6.89201 )
Bwg = { ——- } = = 1845
Vu + Vmstd ( 6.89201 + 30.46282 )

Md = ( MCO2

YO XC02 ) + ( MO2 )( %02 ) + MN2 xN2
( 44.01 )( .12 31 e )¢

02 )
20 ) + ( 32.00 )¢ .010 ) + ( 28.01 )¢ .870 ) = 29.970
Ms = Md (1 -Bws) + (MH20 Bws ) = ( 29.970 )( 1 - .1845 ) + ( 18.02 )( .1845 ) = 27.765

*

( 1220 ) *
- 92.6211

€ 29.942 )( 27.765 )

Vs

xpcpcdn"'{

r = ( 85.49 )( .8300 )( 1.0777 ){
Ps Ms

Acf = ( 60 sec/min )( Vs A ) = ( 60 )( 92.6211 )( H176 ) = 2320.6

Tstd Ps
Qsd t(3600uc/hr)(1-8us)(VsA){ }

Ts Pstd

= 49194.1 dscf/hr

= (3600 )¢ 1 - .1845 )¢ 92.6211 )( 4176 ){
= 819.9 dscf/min_

( 528 )( 29.942 )
(1220 )¢ 29.92 )
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Client : G. S. PIPELINE

Source : HAMMOCK
Emission Testing Services, Inc Test Date : 7-29-92

Run No. : 3

DETERMINATION of STACK GAS
MOISTURE, MOLECULAR WEIGHT, VELOCITY, and VOLUMETRIC FLOW RATE

A - Cross-sectional area of the stack, fi3 Pbar - Barometsic pressure, in. Hg vi - Water vapor condensed, impinger 1, g
Acf - Stack gas flow rats, actual, acfm Pan - Stack gas static pressure, in. H20 Vii - Water vapor condensed, impinger 2, g
Bws - Stack gas moisture fraction, %/100 Pa - Stack gas absolute pressure, in. Hg Viii - Water vapor condensed, impinger 3, g
Cp - Pitot tube coefficient Pid  Standard sbeolute pressure, 29.92 in. Hg Viv - Water vapor condensed, impinger 4, g
dH - Moter orifice pressure differential, in. H20 Qod - Stack gas volumetric flow rats, dry scfin Vm - Gas meter sample volume, dry A3

dP - Stack gas velocity head, in. H20 R - Ideal gos constant, 21.85 Vmstd - Gas meter sample volume, dry std, A3
3] - Conversion factor, 13.6 in. H20/ in. Hg Tm - Meter temperature, R Vs - Stack gms velocity, t/sec

Kp - Pitot tube constant, 85.49 ™ - Stack gas temperature, R Vm - Total water vapor condensed, N3
MCO2 - Molecular weight of COZ, 44.01 Ib/ b mole  Tid - Standard temperature, 528 R Y - Dry gaa meter calibration factor

Md - Stack gas molecular weight, dry Ib/I> mole %CO2 - Stack gas CO coucentration, %7100
MH20 - Molecular weight of water, 18.02 Ib/Ib mole %N2 Stack gas N2 concentration, %/100
MN2 - Molecular weight of N2, 28.01 Ib/Ib mole 02 - Stack gas O2 concentrution, %/100

MO2 - Molecular weight of 02, 32.00 ib/Tb mole
Ms - Stack gas molecular weight, wet Ib/Ib mole

W { ¢ Vi« vii + Viii + viv ) R Tstd } { (125.5+ 14,0+ 1.6+ 5.3 ) 21.85 )( 528)
W = =

+ = 6.90617
¢ 453.6 g/lb ) Pstd MH20 ( 453.6 )( 29.92 )( 18.02 )

( Pb + di/ F1 ) Tstd
Pstd Tm

( 29.990 + 1.5000/13.6 )( 528 )
(29.92) (562)

Vntd-an{

} = ( 32.843 )( .9777 ){ } = 30.33622

{ Vv } { ¢ 6.90617 )
Bwg = {~——— } = = 1854
Vu + Vmstd ( 6.90617 + 30.33622 )

Md = ( MCO2 )( XCO2 ) + ( MO2 )( X02 ) + ( MN2 )( XN2
s ( 44.01 )( .120 ) + ( 32.00 )( .010 ) + ¢ 28.01 )( .870; = 29.97

Ms = Md (1 -Bws ) + ( MH20 Bws ) = ( 29.971 )C 1 - .1854 ) + ( 18.02 )( .1854 ) = 27.755

L
( 1219 )
Vs = Kp Cp ( dP )v'{ r = ( 85.49 )( .8300 )¢ 1.0717 ){ = 92,0510
Ps Ms ¢ 29.960 )( 27.755 )

Acf =2 ( 60 sec/min )( Vs A ) = ( 60 )( 92.0510 )( L1176 ) = 2306.3

Tstd Ps
Qsd = ( 3600 sec/hr )( 1 - Bus )( Vs A ) {-—-——

Ts Pstd

= 48908.5 dscf/hr

= ¢ 3600 )¢ 1 - .1854 )( 92.0510 )( 4176 ){
= 815.1 dscf/min

( 528 )( 29.960 )
(1219 )( 29.92 )



Emission Testing Services, Inc.
P.O. Box 15075

Baton Rouge, LA 70895
504-925-8405

Client :
Source @

G. S. PIPELINE
HAMMOCK

Testing Date : ‘7-29-92
Run : 1 - 3

OXIDES OF NITROGEN EMISSION RATE

ENOX - NOX emission rate as NO2, 1lb/hr

F - NO2 factor, 1.1948 X 10-7 (1lb/ft3)/ PPM
NOXmsc - NOX concentration as measured, PPM

Qsd - Dry volumetric stack gas flow rate, DSCF/hr

ENOX = ( NOXmsc )( F )( Qsd )

-------- RUN 1

———————— RUN 3

ENOX = (1920.30 )( 1.1948 X 10-7 )(

48908.5)

= 9.910
= 11.167
= 11.221



Emission Testing Services, Inc. Client G. S. PIPELINE

- P.O. Box 15075 Source HAMMOCK
Baton Rouge, LA 70895 Testing Date : 7-29-92
504-925-8405 Run ¢ 1 - 3

CARBON MONOXIDE EMISSION RATE

- ECO - Carbon Monoxide Emission Rate - Lb/Hr
F - CO conv. factor, 7.2727 X 10-8 (1lb/ft3)/(PPM)
coms - Concentration of carbon monoxide - PPM
— Qsd - Dry volumetric stack gas flow rate, DSCF/Hr
_ ECO = (Coms )( F )( Qsd )
-------- RUN 1 ————————
ECO = ( 358.34 )( 7.2727 X 10-8 ) ( 46873.3 ) = 1.222
- —emeeee—= RUN 2  =mee—————
3 ECO = ( 346.71 )( 7.2727 X 10-8 ){( 49194.1 ) = 1,240
-------- RUN 3 ———————
ECO = ( 339.02 )( 7.2727 X 10-8 )( 48908.5 ) = 1.206



— Test analyzer response, Methods 3A, 7E, and 10, 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 printouts
of the test data.

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

presented following the test data printouts.



ETS

EMISSION TESTING SERVICES, INC.

HAMMOCK STATION COMPRESSOR
DATE: 07-29-1992

RUN-1

TIME CO-PPM  NOX-PPM 02-% TIME CO-PPM  NOX-PPM 02-%
11:12:27 375.09 1690.36 0.96 11:42:28 357.15 1771.72 0.96
11:13:27 373.37 1738.72 0.96 11:43:28  363.44 1821.51 0.96
11:14327  367.07 1640.29 0.85 11:44:28 360.01 1804.72 0.95
11:15:27 379.29 1735.88 0.96 11:45:28 353.33 1801.03 0.96
19:16:27 366.88 1739.29 0.86 11:46:28  356.76 1758.35 0.95
11:17:27 373.18 1739.01 0.96 11:47:28 357.91 1783.96 0.96
11:18:27 359.24 1724.50 0.96 11:48:28 349.13 1763.76 0.96
11:19:27 360.58 1722.79 0.96 11:49:28 357.34 1798.75 0.95
11:20:27 362.68 1742.99 0.96 11:50:28  349.13 1765.47 0.96
11:21:27 363.63 1751.53 0.86 11:51:28 355.62 1759.21 0.96
11:22:27 358.67 1757.22 0.96 11:52:28 348.75 1780.26 0.96
11:23:27 365.35 1746.12 0.85 11:53:28 355.62 1785.09 0.96
11:24:27 362.68 1767.74 0.96 11:54:28 351.42 1761.77 0.95
11:25:27 357.91 1754.09 0.96 11:55:28 357.72 1778.27 0.96
11:26:27 358.67 1756.93 0.96 11:56:28 356.19 1750.39 0.96
11:27:27 360.58 1744.13 0.95 11:57:28 350.66 1792.49 0.96
11:28:27 358.86 1738.44 0.96 11:58:28  356.95 1788.79 0.96
11:29:27  359.44 1750.96 0.96 11:59:28 344.17 1833.17 0.96
11:30:27 365.35 1774.28 0.96 . 12:00:28 346.65 1809.56 0.96
11:31:27 356.95 1752.38 0.96 12:01:28  346.27 1816.67 0.96
11:32:27 360.58 1786.80 0.96 12:02:28 348.56 1808.99 0.96
11:33:27 365.93 1712.55 0.86 12:03:28 350.08 1803.59 0.96
11:34:27 374.13 171141 0.86 r 12:04:29 352.56 1770.30 0.96
11:35:27 366.50 1779.97 0.96 12:05:29 352.76 1816.67 0.96
11:36:28 368.22 1754.37 0.96 12:06:29 348.56 1805.86 0.96
11:37:28 359.82 1803.87 0.96 12:07:29 351.04 1787.09 0.96
11:38:28 360.77 1783.96 0.96 12:08:29 348.37 1847.68 1.03
11:39:28 357.15 1751.8% 0.96 12:09:29  349.70 1777.98 0.96
11:40:28 363.06 1788.22 0.96 12:10:29 356.00 1765.47 0.96
11:41:28 362.11 1757.50 0.95 12:11:29  351.99 1800.74 0.96

12:12:29 351.42 1837.15 1.13

AVG. 358.34 1769.58 0.95



ETS

EMISSION TESTING SERVICES, INC.

HAMMOCK STATION COMPRESSOR
DATE: 07-29-1992

RUN-2

TIME CO-PPM  NOX-PPM 02-% TIME CO-PPM  NOX-PPM 02-%X
12:58:36 364.69 1896.15 0.95 13:28:41 361.83 1785.50 0.96
12:59:36 354.78 1851.66 0.96 13:29:41  363.17 1821.91 0.95
13:00:37 357.83 1876.80 0.96 13:30:41  354.59 1861.49 0.96
13:01:37 350.59 1856.57 0.96 13:31:42  361.45 1853.69 0.96
13:02:38 350.40 1849.64 0.96 13:32:42 350.59 1905.69 1.03
13:03:38 351.92 1807.75 0.96 13:33:42 351.35 1889.80 1.03
13:04:38  351.73 1868.42 0.96 13:34:42 356.31 1880.26 0.96
13:05:38 348.68 1853.40 0.96 13:35:42  349.64 1875.06 1.01
13:06:38 349.06 1882.86 0.96 13:36:42  344.68 1934.29 1.03
13:07:39  346.02 1892.69 0.96 13:37:42  340.11 1905.40 0.96
13:08:39 345.82 1864.66 1.03 13:38:42  342.59 1946.13 1.03
13:09:39  341.44 1882.29 1.03 13:39:42 337.82 1958.85 1.03
13:10:40 339.15 1885.46 1.03 13:40:42  341.44 1984.27 1.03
13:11:40  341.63 1845.02 0.96 13:41:42 328.67 1937.18 1.04
13:12:41  347.35 1840.11 0.96 13:42:42  327.34 2027.03 1.13
13:13:41  351.73 1848.77 0.96 13:43:42  329.44 2009.40 1.13
13:14:41  354.97 1846.75 0.96 13:44342 326.96 1982.54 1.14
13:15:41 359.36 1832.02 0.96 13:45:42  331.72 1989.47 1.13
13:16:41 356.88 1868.42 0.96 13:46:42 337.82 1946.13 1.13
13:17:41  356.50 1821.62 0.96 13:47:42 329.44 1984.56 1.04
13:18:41  356.69 1833.75 0.96 13:48:42 333.44 1999.29 1.04
13:19:41 353.83 1827.68 0.96 13:49:42 337.82 2008.54 1.03
13:20:41  355.16 1843.86 0.96 13:50:43  333.63 1979.07 1.03
13:21:41  357.83 1845.02 0.96 13:51:43  328.67 2001.60 1.03
13:22:41  350.40 1874.20 0.96 13:52:43  330.96 1986.00 1.03
13:23:41  351.73 1839.82 0.96 13:53:43  334.77 2015.47 1.13
13:24:41 358.78 1802.26 0.96 13:54:43  341.25 1948.73 1.24
13:25:41  359.55 1823.06 0.96 ' 13:55:43 336.68 1979.36 1.13
13:26:41 358.02 1825.08 0.96 13:56:43  344.49 2006.80 1.14
13:27:41  361.83 1825.37 0.96 13:57:43 339.73 1959.71 1.03

13:58:43  336.49 2019.51 1.03

AVG. 346.71 1899.90 1.01



ETS

EMISSION TESTING SERVICES, INC.

HAMMOCK STATION COMPRESSOR
DATE: 07-29-1992

RUN-3

TIME CO-PPM  NOX-PPM 02-% TIME CO-PPM  NOX-PPM 02-X
14:17:46  336.47 2024.24 1.02 14247247  337.80 1908.55 1.02
14:18:46 339.90 1976.35 1.02 14:48:47 335.32 1912.59 1.02
14:19:46 339.90 1988.18 1.03 14:49:48 335.32 1901.63 1.02
14:20:46 335.71 1993.08 1.02 14:50:48 335.32 1902.21 1.02
14:21:46 331.32 1977.21 1.02 14:51:48 337.80 1939.13 1.02
14:22:46 335.13 1932.79 0.95 14:52:48 337.42 1929.04 1.02
14:23:46 339.90 1987.02 1.03 14:53:48 337.80 1933.36 1.02
14:24:46  337.42 1991.64 1.02 14:564:48  337.61 1931.92 1.02
14:25:46 340.28 1995.10 1.02 14:55:48 338.57 1903.36 1.02
14:26:46 334.18 1969.14 1.02 14:56:48 343.90 1884.90 1.03
14:27:46 338.57 1906.53 1.02 14:57:48 343.52 1928.17 1.02
14:28:46 335.32 1978.66 1.02 14:58:48 343.90 1894.13 1.03
14:29:46 330.75 1938.56 1.02 14:59:48 343.33 1898.74 1.02
14:30:46  339.14 1928.46 1.02 15:00:48 346.57 1893.55 1.02
14:31:47 336.66 1949.81 1.02 15:01:48 343.52 1858.07 1.03
14:32:47 329.60 1923.84 1.03 15:02:48  344.48 1894.42 0.95
14:33:47 331.89 1972.89 1.02 15:03:48 349.24 1898.45 1.02
14:34:47 335.51 1916.92 1.02 15:04:48 345.43 1922.98 1.03
14:35:47 333.80 1926.44 1.02 15:05:48 345.62 1878.55 1.03
14:36:47 344.48 1872.20 1.02 15:06:49 350.39 1856.62 1.02
14:37:47  343.33 1901.34 1.02 15:07:49 344.29 1937.40 1.03
14:38:47 341.62 1952.69 1.02 15:08:49 343.90 1891.53 1.02
14:39:47 340.09 1913.17 1.23 15:09:49  343.71 1913.46 1.02
14:40:47  335.71 1911.15 1.02 © o 15:10:49  340.66 1877.11 1.22
14:41:47  336.66 1948.65 1.02 15:11:49  344.67 1901.34 1.13
14:42:47 336.28 1938.56 1.03 15:12:49 345.81 1848.83 1.12
14:43:47 328.27 1927.88 1.02 15:13:49  342.57 1885.47 1.12
14:44:47  331.89 1896.15 1.02 ] 15:14:49  348.67 1909.42 1.12
14:45:47 330.94 1926.73 1.03 15:15:49 338.76 1831.23 2.1
14:46:47 331,70 1934.52 1.02 15:16:49 330.56 1805.27 2N

15:17:49  341.04 1867.01 1.12

AVG. 339.02 1920.30 1.07



ETS

EMISSION TESTING SERVICES, INC.

HAMMOCK STATION COMPRESSOR
DATE: 07-29-1992
NOX CONVERTER EFFICIENCY TEST

TIME NOX-VTS NOX-PPM
09:17:11 5.79 143.17
09:18:11 5.80 143.41
09:19:11 5.81 143.66
09:20:11 5.78 142.93
09:21:11 5.80 143.41
09:22:11 5.80 143.29
09:23:11 5.80 143.29
09:24:11 5.80 143.29
09:25:11 5.79 143.05
09:26:11 5.81 143.66
09:27:11 5.81 143.54
09:28:11 5.81 143.66
09:29:11 5.80 143.29
09:30:11 5.79 143.05
09:31:11 5.78 142.93
09:32:11 5.79 143.17
09:33:11 5.79 143.05
09:34:11 5.79 143.05
09:35:11 5.79 143.05
09:36:11 5.78 142.93
09:37:11 5.78 142.81
09:38:11 5.78 142.93
09:39:12 5.77 142.57
09:40:12 5.77 142.69
09:41:12 5.77 142.69
09:42:12 5.76 142.33
09:43:12 5.76 142.45
09:44:12 5.77 142.69
09:45:12 5.76 142.33
09:46:12 5.76 142.45
09:47:12 5.75 142.12



ETS

EMISSION TESTING SERVICES, INC.

METHOD 3A DATA SHEET

CLBNT ___Guerr S$Ta7e S /o peliwe DATE _7-29-2%
SOURCEID Hammock STaTliorns Cemprcssel  PARAMETER Lz

OPERATOR 770y Le Se g & RUN # ) LOAD % 50

CALIBRATION STATISTICS

Cylinder Value Analyzer Response| Absolute Difference|% Drift
volt percent volt  percent +3%
zZero /e 0.0H4 -p.0Y p.ey —0,04 0.0
Mid /4.F6 4.0° 14 9% 00 | J¢.98 | O
High 0.5 £.31 2038l Pzo | 20728 -0,z

Calibration curve: ppm = (response volt)(slope) -+ intercept

Slope _2:520 Intercept ~ O. (34 Span Range __ 2 £ ok

Analyzer Cal| Init Analyzer Resp Final Analyzer Resp| Span
volt percent Bias| volt percent Bias| Drift

\ +5 +5 +3%
Conc. le, 0.1 p.34 /.5 | o2 p2.37 | 1. & D12
Sys. Cal. Bias = Sys, cal. (ppm) - analyzer cal. (ppm) X 100

Span (ppm)

%Drift = Final sys. resp, (ppm) - Initial sys. resp. (ppm) X 100
span (ppmn)

TEST DATA

Start Time: Finish Time: Minutes per point:
Sample Port

Test Point Volt

1 4 7 10 13 619 27 25 28

2 5 8 1 14 17 20 23 26 29
3 6 9 12 s 18 21 24 27 30
AVGVOLT _____ AVGCONC_____ %
CORRELATION COEFFICIENT: 0. 29 ?
COMMENTS:

DAPORMUMETH-03A



ETS

EMISSION TESTING SERVICES, INC.

METHOD 7E DATA SHEET

CUBNT Gy /F STaTesS /i nce

SOURCEID Ag 2o S7aTl,'on (o,g,aregrar PARAMETER _ /0 x

DATE 2-G-9%

LOAD% _ 52

OPERATOR ’/foVy [eﬁ?f,e RUN # \

CALIBRATION STATISTICS

Cylinder Value Analyzer Response| Absolute Difference|% Drift
volt ppm volt ppm +3%
zero Yz p.o -41.638 p.o0 | ~/68F OO
Mid 392247 | .72 grz.4 .79 yo 5.4 | —o.3e0%
High /965 247\ (26,8 2.34 /935 | /L3
Calibration curve: ppm = (response volt)(slope) -+ intercept
Stope 232. 1% Intercept = 11:6 8&  Span Range 23125

Analyzer Cal| Init Analyzer Resp Final Analyzer Resp| Span

volt ppm Bias| volt ppm Bias| Drift

+5 +5 +3%
conc. 32>.4%| (.75 | 39404 —07 | £.73 | 3214 |06 0.0
Sys. Cal. Bias = Sys. cal, (ppm) - analyzer cal. (ppm) X 100
Span (ppm)
%Drift = Final sys. resp. (ppm) - Initial sys. resp. (ppm) X 100
span (ppm)
TEST DATA
Start Time: Finish Time: Minutes per point:
Sample Port
Test Point Volt
1 A____ 7. w0 __ 1 16 N om s W
1 S___ 8 . on v w0 w6 ¥___
3 6__ 9. . ..on___ . s w_o_on 0N Y L || B
AVG VOLT _ . AVGCONC _  ppm

CORRELATION COEFFICIENT: _)-997 %2

COMMENTS:




ETS

EMISSION TESTING SERVICES, INC.

METHOD 10 DATA SHEET

DATE D-29-7

CLIENT GulF SZaTes ,ﬁ'lﬂa/,',re
SOURCEID __ /g »27/270¢ £ Slalion/ [on;,ozes ol”

PARAMETER _ ¢/ &
RUN # \ LOAD% 7O

OPERATOR thf leSaye

CALIBRATION STATISTICS

Initial Final .
Cylinder Value| Analyzer Response| Analyzer Response |% Drift
volt ppm volt ppm +3%
Zero V= ) .DZ B 129 Doz - | 2.9 O, O
Low 290 | Z.71 302.5 z. 9 Foe. | ~o 2
Mid 495k $4€ $02.9 448 | soe.S |-s403
High Pfo.3 7.5 7683 2.55 | 749.9 0.09

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

Slope (172, 2¢/ Intercept — (S .23 & SpanRange /¢S D). /4

%Drift = Final sys, res - Initial sys. resp. m) X 100

span (ppm)

TEST DATA

Start Time: Finish Time: Minutes per point:
Sample Port
Test Point Volt
1 4 7 10 13 16 19 2 25 28
5 8 11 14 17 20 23 26 29
3 6 9 12 15 18__ 21 24 27 30
AVG VOLT AVG CONC ppm
CORRELATION COEFFICIENT: Q- 207 2 3
COMMENTS:
DARORMAMETH 10



- ETS

EMISSION TESTING SERVICES, INC.

METHOD 3A DATA SHEET

DATE _7- 2.9-9%

CLIENT __ (& u /= STael /,',/)d fe
_ SOURCEID _ gy 272, 0ck SiaT; onw CLomprescol PARAMETER _ 7 =z
OPERATOR 7“5 y 4,3551,: RUN# _ R LOAD% 30

- CALIBRATION STATISTICS

Cylinder Value| Analyzer Response| Absolute Difference|% Drift
— volt percent volt percent +3%
Zero &z 2,04 - 0.04 _p,asf - 0.0\ -t
- Mid /4.86 AL 1$.© 5,97 ) Yoz -0.22
High Z0.9 230 203 550 z0,8 2.0
Calibration curve: ppm = (response volt)(slope) + intercept
— Slope _Z.5273 Intercept — 2. {39 > SpanRange 2 §.09
Analyzer Cal| Init Analyzer Resp| Final Analyzer Resp| Span
volt percent Bias volt percent Bias| Drift
- +5 +5 +3%
conc. /e g7 | o3} /] 28| p3 /.3 O O
Sys. Cal. Bias = Sys, cal, {(ppm) - analyzer cal. (ppm) X 100
: Span (ppm)
- %Drift = Final sys. resp, (ppm) - Initial sys, resp. (ppm) X 100
span (ppm)
- TEST DATA
Start Time: Finish Time: Minutes per point:
— Sample Port o
Test Point Volt
_ 1 4 7 10 13 6____ 19 2 25 28
2 s 8 1 14 17 20 23 26 29
3 6 9 12 s 18_ 21 2 27 30
- AVG VOLT AVG CONC %
CORRELATION COEFFICIENT: _2. 99925
- COMMENTS:
- DAPORMWETY 094



ETS

EMISSION TESTING SERVICES, INC.

METHOD 7E DATA SHEET

CLIBNT @a//"— STa7eS Z:"zrz’me

DATE_7-292-2%

SOURCEID Ko 77,20 c& S7a7: 0w’ dqu,:cggr PARAMETER _ o>
OPERATOR 7/ ¢ c RUN# 2 LOAD% 70

CALIBRATION STATISTICS

Cylinder Value| Analyzer Résponse Absolute Difference|% Drift
volt pPpm volt ppm +3%
zero __ /= 2.0 —4é 2.2 ~{1.44 2.2
Mid 397.4% 1?79 J1z.07 152 Y19.19 | e.30
High _/9¢5 Y34 | 1962 .36 1964.6 | 4.2

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

Intercept _— /1. 46 ©  span Range 235 4.64

Slope_23L.,6]

Analyzer Cal Init Analyzer Resp| Final Analyzer Resp| Span

volt ppm Bias| volt ppm Bias| Drift
+5 45 +3%
conc. 392.48| (.7t | 7955 | —02 | 102 | 29285 |~ | 2.0
Sys. Cal. Bias = Sys. cal. (ppm) - analyzer cal. (ppm) X 100
Span (ppm)
%Drift = Final sys. m) - Initial sys . X100
span (ppm)
TEST DATA
Start Time: Finish Time: Minutes per point:
Sample Port
Test Point Volt
1 4 7 10 13 16 19 22 25 28
2 [} 8 | 14 17 20 23 26 29
3 6 9 12 15 18 21 24 27 30
AVG VOLT AVG CONC ppm

CORRELATION COEFFICIENT: __ ¢ 2999

COMMENTS:

6.2.10



ETS

EMISSION TESTING SERVICES, INC.

METHOD 10 DATA SHEET

DATE_Z2-R29- 9%

PARAMETER £ O
LOAD% T2

CUBNT _fu/F S7aZcs ,ﬂ;m’z ‘e
SOURCEID _Aum??0cK SlaZion Complclsol
el

OPERATOR RUN # Z

CALIBRATION STATISTICS

Initial Final
Cylinder Value Analyzer Response| Analyzer Response % Drift
volt ppm volt ppm +3%
zero Mt o002 | =64 poS | -—422 |-o0.0f
Low 290\ 2.6 3009/ 2.7 Fr2.03 | o, 12
Mia 4o5. b “4 45 069 <. YL So& 0./
High _§50.3 2.0 | 29.8 2.5 | 8686 | -o.©
Calibration curve: ppm = (response volt)(slope) -+ intercept
Slope _// 2,0 & Intercept _— { 3.9 7 < Span Range Mfégg
%Drift = Final sys. resp. (ppm) - Initial sys. resp. (ppm) X 100
span (ppm)
TEST DATA
Start Time: Finish Time: Minutes per point:
Sample Port
Test Point Volt
1 4 7 10 13 16 19 22 25 28
2 5 8 1 14 17 20 23 26 29
3 6 9 12 15 18 _ 2 24 27 30
AVG VOLT AVG CONC ppm

CORRELATION COEFFICIENT: _0 9994

COMMENTS:

DaroRkMMETIL I8
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ETS

EMISSION TESTING SERVICES, INC.

METHOD 3A DATA SHEET

CUENT __ Gy /F STaTcl figd e DATE_7-29-92
SOURCEID _Hamprock $7aTrom Compresiolr PARAMETER _ & &

OPERATOR /g resleS g c RUN# _ 3 LOAD% .2

CALIBRATION STATISTICS

Cylinder Value| Analyzer Response| Absolute Difference|% Drift
volt percent volt percent +3%
zero _ Mz pv.oS | -poz nesS | -—po2 0.0
Mia /4. 9L s99 | 1499 599 (Lo p.20
High _20.9 £ 3o 20.% A3z 20,9 o9

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

Slope 2.5 29 Intercept _— 0-()’03 Span Range 2)’. 137

Analyzer Cal| Init Analyzer Resp| Final Analyzer Resp| Span
volt percent Bias volt percent Bias| Drift

+5 +5 +3%
conc. A¢ 0.1 p.3¢8 1.S 0.2 03¢5 .S D
Sys. Cal. Bias = Sys, cal. (ppm) - analyzer cal. (ppm) X 100
Span (ppm)
%Drift = Final sys. resp, (ppm) - Initial sys. resp. (ppm} X 100
span (ppm)
TEST DATA
Start Time: Finish Time: Minutes per point:
Sample Port
Test Point Volt
1 4 7 10 13 16 19 22 28 28
2 5 8 n 14 17 20 23 26 29
3 6 9 12 ] 18 21 24 27 30
AVG VOLT AVG CONC %

CORRELATION COEFFICIENT: _2.9 9 2.5}

COMMENTS:

Dy -03A
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EMISSION TESTING SERVICES, INC.

METHOD 7E DATA SHEET

CLIENT __ G oy [ £ S7u7cs AP - AP
SOURCEBID /o #7220k STalron Lorgt /e 50/~

DATE_~-RX2-92T
PARAMETER /U0 s«

Ao SO

RUN # = LOAD%

p—
OPERATOR /I 57 4 e%-;qre

CALIBRATION STATISTICS

Cylinder Value| Analyzer Response| Absolute Difference % Drift
volt ppm volt ppnm +3%
Zero /1/?— 0.2 —14.3 L. o ~14:3 _p.e
Mia FY2.¥7| 18z Y12 (/82 41§ 2.0
High /(9245 £3L| 1asL0 £33 191 53.9 ~0.3

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

Slope_236.273 Intercept _—/¢/. 283  Span Range 239'2'3/

Analyzer Cal| Init Analyzer Resp| Final Analyzer Resp| Span

volt ppm Bias volt ppm Bias| Drift
+5 +5 +3%
conc. 39%48| 12 | 32202] o | WY | 396.7 |—0 | 0. °
Sys. Cal. Bias = Sys, cal. (ppm) - analyzer cal. (ppm) X 100
Span (ppm)
%Drift = Final sys. resp. (ppm) - Initial sys. resp. (ppm) X 100
span (ppm)
TEST DATA
Start Time: Finish Time: Minutes per point:
Sample Port
Test Point Volt .
1 4 7 10 13 16 19 22 25 28
2 5 8 1 14 17 20 23 26 29
3 6 9 12 15 18 21 24 27 30
AVG VOLT AVG CONC ppm

CORRELATION COEFFICIENT: _2.9 9929

COMMENTS:
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EMISSION TESTING SERVICES, INC,

METHOD 10 DATA SHEET

CLIENT _ G ulF  STefrd [LAne DATE _7-29 -9 &
SOURCEBID __ fn mrock S7al. ons Copnytrelfod”  PARAMETER _C 2
OPERATOR ’/7;/ _Ze!z s~ RUN# __ S LOAD% __ 32

CALIBRATION STATISTICS

Initial Final :
Cylinder Value| Analyzer Response| Analyzer Response % Drift
. volt ppm volt © ppm +3%
Zero _ Nz 2.0/35 | v 0.0 - 1206 o0l
Low zs0, 2.0°0 Joil.9 ¥. 67 2983 -0,
Mid ¢95.¢ /i G Sod.0 Y 5020 0.0
High _fFo.3 .54 768 7,55 | £42.9 0./®

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

Slope /(2,03 Intercept —)4y. 325  SpunRange /[ 562
%Drift = Final sys. resp, (ppm) - Initial sys. resp. (ppm) X 100
span (ppm)

TEST DATA

Start Time: FinishTime: __ Minutes per point:
SamplePOrt
Test Point Volt
1 4 7 10 13 6_ 19 ”n 25 2
2 s 8 11 14 17 20 23 26 29
3 6 9 12 15 18 21 24 27 30
AVG VOLT AVG CONC ppm

CORRELATION COEFFICIENT: _&2. 999 3

COMMENTS:

DAFO! BYH-1
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Presented on the following pages are compressor operating data collected during the

emissions test. Also included is a fuel gas analysis report.



INTERNAL COMBUSTION ENGINE
OPERATIONAL RECORD

Company Name é"(/ ‘p 5'7(04'};?5 p.:/el s G-p

‘Company Location %eagg =7l o0 fc’afﬁmj 4

Engine Name Cr7 299 B 399 57

Engine Source I. D. No.

Design Specifications

/
Manufacturer's Name ‘& 7= G777 (M

Model No. S?ﬂﬂ Serial No. 49 < 00 §3
Parameter Specifications
A. Fuel Type MTZ (oH.S B. Fuel Supplier

C. Fuel Flow Units /]IC/F/D Meas. Method ChaT
D. Is unit equipped for waste heat recovery? /\///—
4

Describe ,{/é{

E. Does unit use water or steam injection? ,V/

If so, describe measurement method (continuous flow, start-
finish volumes, etc) A///4

F. Manifold Pressure units (psia, kpa, etc.) f//(///{/

G. Manifold Temp. (°F, °cC, etc.) /00 ? =

Ultimate Fuel Analysis

C s H Ash
0 H,0 | N
Trace Metals: Na Va K

Fuel elements added

Fuel elements added for smoke suppression




INTERNAL COMBUSTION ENGINE
TEST RUN LOG

(GA8 ENGINES)

conpery Gl ke Bl L
Engine W J 79 ﬁg

operator sl 5&:’/&’,‘/ ég?

mm:Z—Qz‘ Z&. Test Time: Start /.72 4.m.

-
Ambient Temperature, at time of test 79

ena_/Z/2 07

Engine Load Condition % 30 '_3{

DATA LOG TIME VP4

ruel Bead (frowr T QLD L I2MD QD
Intake Manifold Temp. _@_’_ /pﬁ_v_ [ﬂ‘_
Intake Manifold Pressure Hyac 9 'vac  Huac
Fuel Header Pressure _Z___Zf 2 LﬁL ___7:&:#
Engine Speed (rpm) Ay G50 Gso
Spark Ignition Timing 20° 20° 20’
Horse Power 269 269 6 4

Run Conditions: & 4 (’/é/ ///

WA L2

7 pc D

i

§ 7y

R

259
20°

X

Remarks: ;(CI{B;-, IS

DARORMAINT-COMB



INTERNAL COMBUSTION ENGINE
TEST RUN LOG

(GAS ENGINES)

Company égL// .9/49% é%z Y &’7 : g
Engine /f'f_ 379 ﬁ 5»2_
Operator ﬂ{/#& // yf? LHELs % (ze”

pate: “2.06-9 2 Test Time: Start j2.57 /A Ena__ /57 Jh7

»
Ambient Temperature, at time of test G

Engine Load Condition % _3&" 35—

DATA LOG TIME J25¥h  Lystm f3ith LSS
(15 minute intervals)
Fuel Feed (flow) RSP GO QD R sD
Intake Manifold Temp. w0 . p0° 227
Intake Manifold Pressure 4 Va4 .= VAl
Fuel Header Pressure _ZZ M &?_ﬁ _‘m_
Engine Speed (rpm) P50 950 P50 _?_5_@_
Spark Ignition Timing _z'_ _02:_ ° L
Horse Power M 249 264 29

Run Conditions: &//Q (:/o'h/? » /:;V/P

Remarks: &C%‘*’a {‘




INTERNAL COMBUSTION ENGINE
TEST RUN LOG

(GAS ENGINES)

company _(ZH STHTES j/ﬁé‘u Ce”

Engine dﬂf 393 s

lOperator A< ///rf Kugasy Cons

pate: /-0 7- 92  Test Time: Start j/7/f{ End 3,‘/7//”7

Ambient Temperature, at time of test 7 a

Engine Load Condition % 30-3 S

DATA LOG TIME d,'zz CQ;D (22,"'/( 5_'42//"'

(15 minute intervals)

Fuel Feed (flow) JREFD  Gope P RAFD _ omerD
Intake Manifold Temp. _ZQQ_: _@O__ _[Q:_ _Zg_d_i_
Intake Manifold Pressure f/ //5 ‘ {‘// C // ///C '”//C
Fuel Header Pressure _Z_Zi 22 i ZZ__ “Q#_
Engine Speed (rpm) _fi()_ 756) ﬁi 75 0
Spark Ignition Timing _Zt’i Q?L J_‘_
X! xy

20
Horse Power _‘Zéj_/_ __‘z{_
Run Conditions: /// //"/ /ﬂ'

Remarks: g eg%ﬁ; g

23 .OOMB



BREPORT.XLS

CAEZCHROM\CHiom\GSP.SP1
COMPONENT RET. TIME CONCENTRATION
NITROGEN 22 1.08
METHANE 27 88.70
Cco2 39.8 1.01
ETHANE 718 5.64
PROPANE 212 1.68
ISOBUTANE 632 0.42
N-BUTANE 69 0.52
ISOPENTANE 8e 022
N-PENTANE 888 0.17
0 0 0.00
HEXANES 252 0.54
NORMALIZED TOTAL= 100.00
UNNORMALIZED TQTAL= 94.69
CALCULATED VALUES

BTU/CU.FT, @14.79P8IA DAY REAL= 1119.08
BTU/CU.FT. @14.73P8IA WET REAL= 1100.49
BTU/CU FT. @15.026P8IA,DRY AEAL= 1142.47
BTU/CU.FT. @15.025P8IA WET REAL= 112208
SPECIFIC GRAVITY = 0.6504

COMP. FACTOR=  0.99725

6.3.6



ANROPRES CORPORATION
File 1 C:\BECHROM\CHrom\@sp.8Pl
Sample ID : HAMMACK FURL GAS
Aocquired : Jul 30, 1993 19:30:38

Channel A
e T —
I o T R
T 2 | 0
ROl A »
o N A
a F N
0.02 : g
v
[+]
1
t
g 0.01
et Y P
- S ;
0.00
0o BT T 1] 150 BT R 1
Seconds
Channel B
B 8 - I N
X Oh s -
A BU o
N uT P B
R TA B N
[} AN N 7
0.02 X -
N B
B
v
[+
1
t
® o.01
4 ...L/.\' . . IAI/\ Vo l. ‘:.llg \..] , . . . e B . . e ——
0 oo{
o T T R Y 11} E 200 160

Bacoucdae
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VI. APPENDIX

The following appendices are presented as supporting documentation to the emission test

report.

7.1.1 Resumes of Test Personnel
7.2.1 Equipment Calibrations
7.3.1 Gas Standard Certifications

7.4.1 Continuous Analyzer descriptions and specifications



William (Bill) Jones

Sampling Technician Trainee

Emission Testing Services, Incorporated
Baton Rouge, Louisiana

EDUCATION

High School Graduate
LSU - Chemical Engineering

EXPERIENCE

1991 to Present - Emission testing trainee technician for ETS.
Supports in performing EPA Reference methods for compliance testing as well as other

non-routine source evaluations. Responsibilities also include equipment calibrations
and maintenance of analytical instruments.

1990 ---------- Currently enrolled at LSU in chemical engineering.



Raymond M. Jones

Sampling Technician

Emission Testing Services, Incorporated
Baton Rouge, Louisiana

EDUCATION
High School Graduate
LSU - Mechanical Engineering

EXPERIENCE

1991 to Present - Emission testing specialist for ETS.
Supports in performing EPA Reference methods for compliance testing as well as other

non-routine source evaluations. Responsibilities also include equipment calibrations and
maintenance of analytical instruments.

1990 ---------- Currently enrolled at LSU in mechanical engineering.



ETS

EMISSION TESTING SERVICES, INC.

METER BOX CALIDBRATION DATA AND CALCULATION FORM

(English Units)

e 1002 ..
Data 27-11-99 Meter Lox nuuwber L{S/D
2996 Mﬂw
Barcmetric pressure, P, 9¢  in. ug Calibrated by g
Orifice Hec .test |Dry gas | Het 'tesc Dy gas meger
manometer meter meter mater | Inlet| Ouclet| Avg. Time
setting v.), v, ), | (e )] (e, ), | (y), (0),
Ay, "3 d3 w di do d
in. ¥,0 Cfr fr 'F 'F °F °F win.
5.003 £y g/ 9,- '
0.5 3 489,70 | 7S | 83 i~ Jaas| 13 5
-- 8’ P - T
1.0 5 ‘I;‘;-X,S'J 27,5 83, 5 1:33
w. 364 - -
1.3 10 ype, 202 228 g9.85| 15729
0.459 .
2.0 10 G./’s." g/ | 775 Fews| /323
ey e . -
- Y \seerg7]| 775 g2.25| /100
4.0 10
( 2
‘ ' v p t, + 460)
1,0 Yalhy "193’%5 (t, + 460) P, (gq + 460y |V, -
0.5 | 0.0368 L9050 2,00
1.0 | 0.q737 . 999 L [+ 9
1.5 0.110 - i
’ {) 7}L/ /: 676
2.0 | 0.147 , 269 /, 96
3.0 | 0.221 . 96 3§ 2, 3
4.0 | 0,294
Avecage c .
1777 (/98
Y = Ratio of reading of val test weter to dry test wmacter; toluvance for

individual values 1 0.02 from averaga.

H@ a Ocrifice pressure diffevnncial that equates to .75 cfu of aix @ 68 F

and 29,92 dnchas of wmercury, iu. Il

+ 0.20 fromw nveragu.

2

Calibraced by /.é’%(

0; volervauce for dindlividual values

7.2.1

v



ETS

PITOT TUBE CALIBRATION

P-2.7%

Pitot Tube Number

_ Cp (std)
Calibrated By W Date _A’QgJﬂﬂ
Point Standard "S" Type Pitot A p
Number Pitot A p (in. H20)
(in. H,0) "A" Side "B* Side
[ 1. 0.0% O 1] ol
| M 2 0. [h 0.95 ©. 6
H o3 L3 /-9 1.9
Calculations:
Cp Cp x_\/ A p (std)
(s) (std) D (5)
Deviation CP () Cp (Side A or B) ‘
: Cp '(':El .
Avg. Dev. = E | (s) . (side A or B)
3
"A" Side "B" Side
Cp(éi Deviation Cp(s) Deviation
0- 344 — 0. 0l A Qﬁ\g — 0. 0l7
©.235  —D.063 0221  _ooob
O- 38 0.nl4 O-31%8 _0-007
TP = £ B2y - _O.R27

lES (Side A) - Cp (Side B) ‘
Avg. Dev. (Side A)

(Side B)

Cp = Cp (Side A)i+ Cp (Side B) (should

7.

= M. 004 (must be < 0.01)

= 0.0l  (must be < 0.01)

be 0.80 < Cp < 0.85)

=_0-A30

2.2
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UALITY GAS PRODUCTS, INC.

CERTIFICATE OF ANALYSILS

CYLINDER NO. COMPONENT CONCENTRAT10N CONCENTRATION MOLE/WT.
- REQUESTED ACTUAL
—  CC83899 Oxygen 9.0% 8.88% Mole %
Nitrogen Balance
€C83900 Oxygen 9.0% 9.20% Mole %
e TUNTEEGgRR T T e Balance ...
///;;108663 Oxygen 14-15% 14.687% Mole %
e Nitrogen Balance
CC108656 Oxygen 14~157 14.76% Mole Z
- Nitrogen Balance

THIS MIXTURE HAS A SHELF LIFE OF ONE (1) YEAR
FROM DATE OF CERTIFICATION.

—  CGA CONN: 590 CUSTOMER:__E T S
PRESSURE: 2000psig DATE: 02/26/92
— f / -
CONTENTS: 140cf &’ I(u,c,/; [ tial
SIGNATURE = /

CYLINDER TARE WEIGHT:

CYLINDER GROSS WEIGHT:

— 10172 MAMMOTII AVENUE o BA'IY 7.3.6 1) 923-0427 o FAX (504) 923-0432



OXYGEN ANALYZER
PRINCIPLE OF OPERATION and SPECIFICATIONS

THERMOX
Model Number : 254
1. PRINCIPLES of OPERATION

The THERMOX oxygen analyzer consists of two units, a sensor and a control-readout unit.
The sensor assembly incorporates an electrochemical cell, furnace, resistance temperature
detector (RTD), flow block, and associated plumbing. The control-readout unit contains the

electronics necessary for control of the cell furnace temperature, detector signal conditioning,
and multiple range functions.

The electrochemical cell consists of a closed-end tube made of zirconium oxide (zirconia)
with electrodes of porous platinum coated onto the inside and outside. When heated, the
zirconia cell becomes a conductor of electricity due to the mobility of oxygen ions in its crystal
structure. When the electrodes are in contact with gases of equal pressure having different
oxygen concentrations, a voltage is produced that is logarithmically proportional to the ratio of
the oxygen concentration on the reference side of the cell, ambient air, and the oxygen
concentration on the other side of the cell, the sample gas.

Since the electrochemical cell voltage is also dependent on the cell temperature, the cell
temperature is maintained at a constant level using an electrically heated furnace. Furnace

temperature is sensed using a platinum RTD and controlled using a proportional temperature
controller located in the control unit.

IL SPECIFICATIONS

Ranges : 0to 10%
: 0to25%

Detection Limits

minimum : 0.01%

maximum : 25%
Response Time : 3 sec
Zero Drift, 24 hr : +/-0.2%
Span Drift, 24 hr : +/-0.2%
Precision : +/-0.1%
Linearity : +/-1%
Noise o 0.05 RMS
Sample flow rate : 0.5 - 2 I/min
Interferences : None



SULFUR DIOXIDE ANALYZER
PRINCIPLE OF OPERATION and SPECIFICATIONS

THERMO ELECTRON
Model Number : 40

L PRINCIPLES of OPERATION

The Thermo Electron sulfur dioxide analyzer is based upon the measurement of the
fluorescence of SO2 produced by its absorption of ultraviolet radiation. Sample gas is drawn
into a chamber where the sample is exposed to a pulsating ultraviolet radiation with a
wavelength in the range 230 nm to 190 nm. Ultraviolet radiation is produced using a light
source that is focused through a narrow bandpass filter into the fluorescencent chamber. SO2
molecules are excited by the radiation pulses. The excited SO2 decays back to its natural
ﬁround state between pulses giving off a characteristic fluorescence. The intensity of the

uorescence is directly proportional to the concentration of sulfur dioxide. A second optical
filter allows only the fluorescence radiation to pass through and fall on a photomultiplier tube.
Electronic signal processing converts the photomultiplier signal to a voltage response which is
directly proportional to the concentration of sulfur dioxide.

1L SPECIFICATIONS

Ranges : 0 to 50 PPM, 0 to 100 PPM, 0 to 500 PPM,
: 0 to 1000 PPM, 0 to 5000 PPM

Detection Limits ’
minimum : 1.0 PPM

maximum : 5000 PPM
Response Time : 5 sec
Zero Drift, 2 hr +/-1% 24 hr : +/-2%
Span Drift, 2 hr +/-1% 24 hr +/-2%
Accuracy : +/-0.5%
Linearity ol +/- 1%
Noise : 0.5 PPM, 0 to 50 PPM range
Sample flow rate : 0.5 -2 //min
Interferences : Negligible |



OXIDES OF NITROGEN ANALYZER
PRINCIPLE OF OPERATION and SPECIFICATIONS

THERMO ENVIRONMENTAL INSTRUMENTS
Model Number : 14A

L. PRINCIPLES of OPERATION

The model 14A NO-NO2-NOX analyzer utilizes the principle of chemiluminescence for the
detection of nitrogen oxides. The analyzer consists of a photomultiplier, ozone generator,
reaction chamber, NO2 to NO converter, and associated plumbing and electronics.

Sample gas is blended with O3 in a reaction chamber. The gas-phase reaction of NO and
O3 produce a characteristic luminescence with an intensity linearly proportional to the
concentration of NO. Chemiluminescence from the reaction is monitored through an optical
filter using a highly sensitive photomutiplier. The filter photomultiplier combination responds
to light in a narrow wavelength band unique to the NO and O3 reaction. In order to measure
NOX, NO plus NO2, the sample gas is diverted througha NO2 to NO converter before
entering the reaction chamber. The resulting chemiluminescent response is linearly
proportional to the NOX concentration of the sample gas.

Ozone for the reaction is produced using an ozone generator. The generator uses a high
energy electric arc discharge and dry ambient air to produce ozone.

IL. SPECIFICATIONS

Ranges : 0t0 0.01 PPM Detection Limit ‘

0 to 0.025 PPM Minimum : 0.001 PPM

0t0 0.1 PPM Maximum : 2500 PPM

0 to 0.25 PPM

0 to 1.0 PPM Response Time : 1 sec

0 to 10 PPM

0 to 100 PPM Linearity : +/-1%

0 to 1000 PPM

0 to 2500 PPM Noise : 0.05 RMS
12 hr Zero Drift: < 12% ~ Precision : +/- 1.0 PPM
12 hr Span Drift: < 12%

Sample flow rate : 0.5 - 2 V/min

Interferences : Negligible interference from H20, carbon and sulfur compounds



CARBON MONOXIDE ANALYZER
PRINCIPLE OF OPERATION and SPECIFICATIONS

THERMO ENVIRONMENTAL INSTRUMENTS

Model Number ; 48
L. PRINCIPLES of OPERATION

The model 48 CO analyzer utilizes non-dispersive infrared (NDIR) detection of CO
enhanced by gas filter correlation (GFC). The analyzer consists of an optical bench, Gas filter
chopper, infrared (IR) source, IR detector, and associated electronics.

Sample gas is passed through an optical White Cell in which a beam of IR radiation passes.
The White Cell provides a long beam path length in a relatively small cell by utilizing optical
mirrors to produce multiple passes of the IR beam through the cell. IR radiation is produced
using a wire wound resistor that is heated by passing a regulated DC voltage through the
resistor causing it to radiate in the IR range, The radiation is passed through a gas filter
chopper and a narrow bandpass interference filter before entering the White cell. As the IR
beam passes through the cell, CO molecules absorb the IR proportional to the concentration of
CO in the sample. The remaining IR exits the cell and is measured by an IR detector.

Interference from gases in the sample that absorb IR at the same wavelengths as CO are
eliminated using GFC. GFC utilizes a correlation wheel consisting of two optical cells, one
filled with CO and the other filled with N2. The wheel, positioned in the IR beam path before
it enters the White Cell, is rotated by a synchronous motor. The IR beam passes alternately
through the CO and N2 cells of the wheel. The CO filter acts to produce a reference beam
which can not be further absorbed by CO in the sample cell. The N2 filter is transparent to IR
radiation and produces a measure beam which can be absorbed by CO in the sample cell. The
chopped detector signal is modulated by the alternation between the two gas filters with an
amplitude related to the concentration of CO in the sample cell. Other gases do not cause
detector signal modulation since they absorb the reference and measure beams equally.

II. SPECIFICATIONS

Ranges : 0to 1 PPM Detection Limit

0 to 2 PPM Minimum : 0.10 PPM

0to5S PPM Maximum : 1000 PPM

0 to 10 PPM

0 to 20 PPM Response Time : 1 min

0 to 50 PPM

0 to 100 PPM Linearity : +/- 1%

0 to 200 PPM

0 to 500 PPM - Noise : 0.05 RMS

0 to 1000 PPM
24 br Zero Drift:  +/- 0.2 PPM Precision : +/- 0.1 PPM
24 br Span Drift :  +/- 1% full scale

Sample flow rate : 0.5 - 2 I/min

Interferences : Negligible interference from H20 and CO2



HYDROCARBON ANALYZER
PRINCIPLE OF OPERATION and SPECIFICATIONS

BECKMAN
Model Number : 400

I PRINCIPLES of OPERATION

The analyzer utilizes the flame ionization method of detection. The sensor is a burner
where a regulated flow of sample gas passes through a flame sustained by regulated flows of a
fuel gas and air. Within the flame, the hydrocarbon components of the sample stream undergo
a complex ionization that produces electrons and positive ions. Polarized electrodes collect
these ions, causing current to flow throuﬁh an electronic measuring circuit. The ionization
current is proportional to the rate at which carbon atoms enter the burner, and is therefore a
measure of the concentration of hydrocarbon in the original sample.

To ensure stable, drift-free operation, particularly in high-sensitivity applications, an
internal temperature controller maintains the analyzer interior at a constant 120 E. In order to

minimize system response time, an internal sample-bypass feature provides high-velocity
sample flow through the analyzer.

Both speed and magnitude of analyzer response are affected by the type of hydrocarbon in
the sample. Magnitude of response to an atom of carbon depends on the chemical environment
of the atom in the molecule. The characteristic response of a given type of atom is expressed
as the "effective carbon number”. This number for a particular carbon atom is defined as the
ratio between the instrument response caused by the atom and the response caused by an
aliphatic carbon atom. Although the instrument does not respond directly to atoms other than
carbon, the presence of certain other atoms does change the response to carbon.

II. SPECIFICATIONS

Ranges : 0to 1 PPM, O to 10 PPM,
: 0 to 100 PPM, 0 to 1000 PPM

Detection Limits

minimum : 0.01 PPM CH4
maximum : 2% CH4
Response Time : 90% CH4 within 0.5 sec
Zero Drift, 24 hr : +/-1%
Span Drift, 24 hr : +/- 1%
Precision : +/-1%
Linearity : +/- 1%
Sample flow rate : 0.3 -3 /min
Interferences : None



