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1. INTRODUCTION

Emission Testing Services, Inc. was contracted by Texaco Pipeline, Inc. to conduct
emission testing on the TPLI Unit #2 located at Texaco's Lake Barre Crude Oil Pressure
. Boosting Station near Cocodrie, Louisiana. Emissions of oxides of nitrogen and carbon
monoxide were determined in order to demonstrate compliance with the facility's air emissions
permit. TPLI Unit #2, source ID 2-91, emissions are permitted under Louisiana Department

of Environmental Quality permit number 2880-00042-01.

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

stack gas.

The test team consisted of Robert Reeves, Scott Lesley, and Damon Wood. Willard
Lapeyrouse represented Texaco Pipeline and coordinated testing with facility operations. The

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

On March 19, 1992, three test runs were conducted with the TPLI Unit #2 operating at

90% of rated horsepower.



Results of emission testing on TPLI Unit #2 are presented in Table L. Oxides of nitrogen

and carbon monoxide emissions were within permit limits during all three test runs. Average
_oxides of nitrogen emissions were 7.846 1b/hr with a permit limit of 9.70 1b/hr. Carbon
monoxide emissions averaged 9.517 Ib/hr which was less than the 19.4 1b/hr permit limit.

Emissions versus permit limits have been graphically presented in Figure I

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 I
EMISSIONS vs PERMIT LIMITS

TPLI Unit #2 - Source ID 2-91
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TABLE I
EMISSION TEST RESULTS SUMMARY

TEXACO PIPELINE, INC.
TPLI UNIT #2 - SOURCE ID 2-91

PERMIT
PARAMETER LIMIT RUN 1 RUN 2 RUN 3 AVG.
. DATE 3-19-92 3-19-92 3-19-92
TIME 1320-1428 1454-1553 1615-1714
OXIDES of NITROGEN
PPMv 180.87 181.66 157.64 173.39
Ib/hr 9.70 8.249 8.066 7.223 7.846
CARBON MONOXIDE
PPMv 338.40 346.14 351.50 345.35
Ib/hr 9.394 9.355 9.803 9.517
OXYGEN, test analyzer, % 12.06 12.18 12.22 12.15
OPERATING DATA
Fuel Rate, M ft3/hr 13.5 13.5 13.5 13.5
Engine Speed, rpm 857 858 854 856
Engine Timing, deg 3 3 3 3
STACK GAS
Temperature, F 669 667 664 667
Moisture, % 8.06 11.19 8.93 9.39
Velocity, ft/sec 119.56 120.35 120.99 120.30
Flow rate, acfm 15077.0 15176.2 15257.0 15170.1
dscfm 6362.0 6193.7 6391.4 6315.7



PROCESS DESCRIPTION

TPLI Unit #2 is used to boost pipeline pressure and transfer crude oil from offshore
facilities. The transfer pump is driven by a 2200 hp, 8 cylinder, two cycle, pure turbocharged
engine with opposed pistons for double quick expansion, dual pre-combustion cells for igniting
the low fuel-to-air ratio mixture, dual electronic spark cell fuel gas regulators, and electronic

fuel air ratio controls.
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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 STATIONARY SOURCES

The TPLI Unit #2 has a stack diameter of 19.625 in. The sampling point was located
1.22 stack diameters upstream and 6.11 stack diameters downstream from the nearest
flow disturbances. These distances do not meet the methods eight- and two-diameter
requirements of the method; however, the method does provide methods of locating
sampling points under these conditions. During sampling, the stack cross-section at the
sampling point was divided into 16 equal areas with 8 traverse points located across 2
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
particulate 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 analyzed 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 analyses 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.



EMISSION TESTING SERVICES. INC.

E | S Traverse Polnt Layout

crient Expco  Ploz LIWE

Date 33 -14- 7
pisturbance Unit Tested UmT & &=

Location [ Ak E /gA&Q\E

{
Upstream Distance (A) 2.0

T

: {
LMeanuremenl. Downstream Distance (B) |0.0
~_ Blte ALY

Inside Diameter {c( (LS

Coupling Length 4¢7 {

Coupling Type 3“§'C_f€\-(J opr/

X Cross Section Schematic
X of Stack
[ X
—_— bDisturbhancve jva
P
L» <,

X
Traverse Distance Stack Coupling Traverse
Point 3 of Diameter Diameter Length Points
1 03% x _ 19625+ 4.75 = _3B
2 - V08 ___ﬂ ______ Ll 6.8l
3 (29 B.56
a .223 ___[ B DU 1 1
5 L173 1B. o4
6 800G 20.57]
7 -89y } ( 2231
o Q8 J/ L 2375
9
10
(R
12

6.1.1



£ lga1oaTIoD LHITIM
4 S| & Chp | 79565] € 245 WMINI
o0 L 3 4d00D JMDAHO N¥dT1-1S0d <Orf X'S 1 AN LG ¢, 7 |TWNId
3000 8 GO0D DIWD va1-aud iNjooj |3 &\cv\ SLHOIAM 431031103 HILYM
SINIWWOD  INIWIHNSVIW LVSHO N HIONIdWI aINDI1 40 INNT0A
[f(3e5 | iTm 6% <T[seR REIROD | [S4 Q35| 3Ovuamy
Rk ore| &L N
53 ) a/ -7 sic| 1LY it
napT| ste] L)) he
< 85 Ll 0h (of Rl ¢ ol ™) ¢/
Thes /| 5T 0% 7
C on | ChE | 48 R T BT < i I Z
. . TTTART | T hat) o/
C LS ch 28 ROT | T 61b| Tlas€7| S5 T R) | ©22°| <Chi b
T e ERT \AO.N LS 3
T s | _O%0 T Ch B (v USSR s
noe/ | (L7 Lo | 1S54 9
C oN nNSE ox R R T N T 599D 5
arl|SoT <9 A
C z ") Rh ¢ £C. CS8 shhilolE| cl?) 3
e~ 1| ST T 0D &
z S o) “\W G L L. TS loco 083 S TRl O Mw 3L Xce/ .\
ebned 4 4. 4, ‘(now 1) 4. “(ww)) o 'twa) | azwisaa wvniov | 449 | (5d) 4. ‘(s {oeu) | unu'lel | HIBWON
BH Ul | HIDNIdW! 1SV |3ENLvEadWaL]  13UN0 131N 3INNT0A O°H "ul av3H 4W3l  {3uNSS3ud| 3WIL 1NIOd
WNNOVA |HO YISNZANOD| X08 31dWVS I1dWVS SV ._.M. ALIDOT2A HOViS DILYIS |DNITdWVS| 3SHIAVHL
annd Md.humo._ H3LIW SV AHA 1V i
JUNLYHIdWAL ITdWVS SYD SSOHOV
JuNLVHIMWAL WILN3HI4410
34NSsS3yd
+~ —
YOLOVd X YA ‘Y313WVIQ 31ZZON 7 "ON NNH 4
|NNNW|.\ HO10Vd 'O'WD'0 Bt 1M UYL H3LN T o ONMOVLS
\V.W\,m V4 oH U U3LaW < ,»w\.m_wmammmmu Oy 13INoHVYE - V .R\zvv HOLVH3dO
15/8 ¢ Hoiovd 101d —¢7 3uNLvu3dWaL INJIBAY S35 7IJ NOIvooT i
7-€-7 ON3eniioud - ]S 75 ONX08 313w 6 W 57 alva
<oz ™ ‘walaWvIdXovls T Z) 7 ONXO0B ITdNWVS Qo7 Wh- INVd &

——(gQ)aoHIan ‘vivaaiad S L m ore o oIS
1 | I | | ] ] i ] ] ] ] | ] ] | ]

6.1.2



E I S Client : TEXACO
Source : ENGINE 2-91

Emission Testing Services, Inc. Test Date : 3-19-92
Run No. : 1

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

A - Croes-sectional area of the stack, i3 Pbar - Barometric pressure, in. Hg Vi - Water vapor condensed, impinger 1, g
Acf - Stack gas flow mate, actual, acfin Pa - Stack gas static pressure, in. H20 Vii - Water vapor condensed, impinger 2, g
Bws - Stack gas moisture fraction, %/100 Ps - Stack gas sbeolute pressure, in. Hg Viii - Waier vapor condensed, impinger 3, g
Cp - Pitot tube cocfficient Pstd  Standard absolute p , 29.92 in. Hg Viv - Water vapor condensed, impinger 4, g
dH - Meter orific pressure differential, in. H20 Qsd - Stack gas volumetric flow rate, dry scfm Vm - Gas meter sample volume, dry fi3

dP - Stack gas velocity head, in. H20 R - Ideal gas constant, 21.85 Vmsid - Gas meter sample volume, dry sud. f3
F1 - Conversion factor, 13.6 in. H20/ in. Hg Tm - Meter temperature, R Vs - Stack gua velocity, ft/sec

Kp - Pitot tube constant, 85.49 T - Stack gas tempenature, R Vm - Total water vapor condensed, ft3
MCO2 - Molecular weight of CO2, 44.01 b/ b mole  Titd - Standard temperature, 528 R Y - Dry gas meter calibration factor

Md - Stack gas molecular weight, dry Ib/Ib mole %CO2 - Stack gas CO concentration, %/100
MH20 - Molecular weight of water, 18.02 Ib/b mole %N2 Stack gas N2 concentration, %/100
MN?2 - Molecular weight of N2, 28.01 Ib/Ib mole 02 - Stack gas O2 concentration, %/100

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

v { ¢ Vi + Vii + Viii + viv ) R Tstd ( 49.6+ 9.9+ 1.8+ 8.9)(21.8 )(528) 3.31157
W = = = .
¢ 453.6 g/lb ) Pstd MH20 ( 453.6 )( 29.92 )( 18.02 )
( Pb + dH/ F1 ) Tstd ¢ 28.980 + 1.5000/13.6 )( 528 )
Vmstd = Vm Y = ( 39.611 3( 1.0232 ) = 37.76574
Pstd Tm (29.92) (551) .

u ¢ 3.31157)
Bws = {—— — } = = .0806
Vu + Vmstd ¢ 3.31157 + 37.76974 )

Md = ( MCO2 )( XC02 ) + ( MO2 )( %02 ) + ( MN2 )( XN2)
= ¢ 44.01 )¢ .058 ) + ( 32.00 )>( .102 ) + ( 28.01 )( .840 ) = 29.345
Ms = Md (1 - Bws ) + ( MH20 Bws ) = ( 29.345 )( 1 - .0806 ) + ( 18.02 )( .0806 ) = 28.432

)
Ts
Vs = Kp Cp ( &P ) { F = ( 85.49 ) .8440 )( 1.6249 ){ = 119.5626

(1129 ) i
Ps Ms

( 29.355 )( 28.432 )

Acf = ( 60 sec/min )( Vs A ) = ( 60 )(119.5626 )( 2.1017 ) = 15077.0

Qsd

Tstd Ps
( 3600 sec/hr )( 1 - Bus { Vs A ) {——
Ts Pstd

381720.7 dscf/hr

¢ 3600 )¢ 1 - .0B06 )( 119.5626 )( 2.1017 ){
6362.0 dscf/min

¢ 528 )¢ 29.355 )
(1129 )>( 29.92)
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Emission Testing Services, Inc

Client : TEXACO
Source : ENGINE 2-91
Test Date : 3-19-92
Run No. : 2

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

- Cross-sectional arca of the stack, ft3
Acf - Stack gas flow rate, actual, acfm
Bws - Stack gas moisture fraction, %/100
Cp - Pitot wbe cocfficient
dH - Meter orific pressurc differential, in. H20
dP - Stack gas velocity head, in. H20
F1 - Conversion factor, 13.6 in. H20/ in. Hg
Kp - Pitot tube constant, 85.49

MCO2 - Molecular weight of CO2, 44.01 Ib/ ib mole
Md - Stack gas molecular weight. dry Ib/Ib mole
MH?20 - Molecular weight of water, 18.02 Ib/Ib mole
MN2 - Molecular weight of N2, 28.01 Tb/Ib mole
MO2 - Molecular weight of 02, 32.00 Ib/Ib mole

E:‘?”i;???

- Barometric pressure, in. Hg vi - Water vapor condensed, impinger 1, g
- Stack gas static pressure, in. H20 Vii - Water vapor condensed, impinger 2, g
- Stack gas absolute pressure, in. Hg Viii - Water vapor condensed, impinger 3, g
Standard sbeol: 29.92 in. Hg Viv - Water vapor condensed, impinger 4, g
- Stack gas vohmetric flow rate, dry scfm Vn - Gas meter sample volume, dry f8

- Ideal gas constant, 21.85 Vmstd - Gas meter sample volume, dry sud. f3

- Meter tempemature, R Vi - Stack gas velocity, ft/sec
- Stack gas tempersture, R Vm - Total water vapor condensed, fi3
- Standard temperature, 528 R Y - Dry gas meter calibration factor

%CO?2 - Stack gas CO concentration, %/100
%N2 Stack gas N2 conceatration, %/100
02 - Stack gas O2 concentration, %/100

Ms - Stack gas molecular weight, wet Ib/Ib mole
¢ Vi + Vii + Viii + Viv ) R Tstd ¢ S54.1+ 16,4+ 5.6+ 10.0 ) 21.85 )( 528)
Vu = = = 3,95784
( 453.6 g/\b ) Pstd MH20 ¢ 453.6 )( 29.92 )( 18.02 )
( Pb + dH/ F1 ) Tstd ( 28.980 + 1.5000/13.6 )( 528 )
Vmstd = Vm Y = ( 33.164 )¢ 1.0232 ) = 31.41921
Pstd Tm ( 29.92 ) ( 554)
Vi ¢ 3.95784 ))
Buws = { —m8m—— = = 1119
VW + Vmstd ¢ 3.95784 + 31.41921 )
Md = ( MCO2 )( %CO2 ) + ( MO2 )( %02 ) + ( MN2 )( XN2)
= ( 44.01 )¢ .050 ) + ¢ 32.00 )¢ .118 ) + ( 28.01 )( .832) = 29.281
Ms = Md (1 -Bws ) + ( MH20 Bws ) = ( 29.281)( 1 - .1119) + ( 18.02 )¢ .1119 ) = 28.021
Wi T8 1 ¢ 127 ) ¥
vs = KpCp ( dP ) = ( B5.49 )( .8440 )( 1.4248 ) = 120.3490
Ps Ms ( 29.348 )( 28.021 )
Acf = ( 60 sec/min )( Vs A ) = {( 60 )(120.3490 )( 2.1017 ) = 15176.2
Tstd Ps
Qsd =

¢ 3600 sec/hr )Y( 1 - Bws )( Vs A ) {

¢ 3600 ¢ 1 - .1119 )( 120.3490 )¢ 2.1017 ){

Ts Pstd }

( 528 )( 29.348 )
( 1127 ) 29.92)

371624.6 dscf/hr
6193.7 dscf/min

}
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ETS

Emission Testing Services, Inc

Client : TEXACO
Source : ENGINE 2-91
Test Date : 3-19-92

Run No. : 3
DETERMINATION of STACK GAS
d VOLUMETRIC FLOW RATE

MOISTURE, MOLECULAR WEIGHT, VELOCITY, an

A - Cross-sectional area of the stack, ft3

Acf - Stack gas flow rate, actual, acfm

Bws - Stack gas moisture fraction, %/100

Cp - Pitot tube coefficient

dH - Meter orific pressure differential, in. H20
dP - Stack gas velocity head, in. H20

F1 - Convemion factor, 13.6 in. H20/ in. Hg

Xp - Pitot tube constant, 85.49

MCO?2 - Molecular weight of CO2, 44.01 Ib/ Ib mole
Md - Stack gas molecular weight, dry 1b/Ib mole
MH?20 - Molecular weight of water, 18.02 Ib/Ib mole
MN2 - Molecular weight of N2, 28.01 Ib/lb mole
MO2 - Molecular weight of 02, 32.00 Ib/ib mole
Ms - Stack gas molecular weight, wet Ib/Ib mole

¢ Vi + Vii + Vviii + Viv ) R Tstd

- Barometric pressure, in. Hg

- Stack gas static pressure, in. H20

- Stack gas abeolute pressure, in. Hg
Standard absolute p 29.92in. Hg
-Shckguvohmetricﬂowmc.dry:cﬁn
- Ideal gas constant, 21.85

- Meter tempensture, R

- Stack gas temperature, R

- Standard temperature, 528 R

E §57 748 Ef v P g

5.2+ .4+

Vi -Mvnporcondeued.imph;eﬂ.;
Vii - Water vapor condensed, impinger 2.

Viii - Water vapor condensed, impinger 3, g
Viv - Water vapor condensed, impinger 4, §
Vm - Gas meter sample volume, dry f3

Vmsi - Gas meter sample volume, dry sid. 3
Va - Stack gas velocity, ft/sec

Vm - Total water vapor condensed, f3

Y - Dry gas meter calibration factor
ZCO? - Stack gas CO concentration, %/100
FN2 Stack gas N2 concentration, %/100
o2 - Stack gas O2 concentration, %/100

4.5 )( 21.85 )( 528 )

wel

( 453.6 g/lb ) Pstd MH20

s

( 453.6 ¥( 29.92 )( 18.02)

} = 3.01909

¢( Pb + dH/ F1 ) Tstd ( 28.920 + 1.500/13.6 )¢ 528 )
Vmstd = Vm Y = ¢ 32.398 )( 1.023 ) = 30.77593
Pstd Tm ( 29.92 ) (552)
v )] ( ( 3.01909 ) ]
Bus = v = = .0893
VW + Vmstd | | ¢ 3.01909 + 30.77593 ) )
Md = ¢ MCO2 )( %C02 ) + ( MO2 )( %02 ) + ( MN2 )( %N2 )
= { 44.01 )( .050 ) + ( 32.00 )( .126 ) + ( 28.01 )( .826 ) = 29.305
Ms = ‘d (1-Bws ) + ( MH20 Bws ) = ( 29.305 )¢ 1 - .0893 ) + ( 18.02 )( .0893 ) = 28.297
% Ts ( 1124 ) o
Vs = KpCp (dP) = ( 85.49 )( .84 )( 1.440 ) = 120.990
Ps Ms ( 29.295 )( 28.297 )
Acf = ( 60 sec/min d( Vs A ) = ( 60 )(120.990 X( 2,102 )y = 15257.0
Tstd Ps
Qsd = ( 3600 sec/hr )( 1 - Bws )( V8 A ) §——
Ts Pstd

¢ 3600 )( 1 - .0893 )¢ 120.990 )( 2.102 ) {

¢ 528 )( 29.295

( 1124 )C 29.92 >

383486.9 dscf/hr
6391.4 dscf/min

(1IN 1}

}



Emission Testing Services, Inc. Client : TEXACO

P.O. Box 15075 Source ENGINE

Baton Rouge, LA 70895 Testing Date :

504-925-8405 Run : 1 - 3
OXIDES OF NITROGEN EMISSION RATE

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

F - NO2 factor, 1.1948 X 10-7 (lb/ft3)/ PPM

NOXmsc - NOX concentration as measured, PPM

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

ENOX = ( NOXmsc )( F )( Qsd )

-------- RUN 1 ————————
ENOX = ( 180.87 )( 1.1948 X 10-7 )(  381720.7) =
-------- RUN 2 ———————
ENOX = ( 181.66 )( 1.1948 X 10-7 )(  371624.6) =
———————— RUN 3 ——————-
ENOX = ( 157.64 )( 1.1948 X 10-7 )(  383486.8) =

2-91

3-19-92

8.249

8.066

7.223



Emission Testing Services, Inc.

P.o.

Baton Rouge,
504-925-8405

ECO

coms
Qsd

ECO

CO conv.
Concentratio
Dry volumetric stack gas flow rate,

Box 15075

LA 70895

Client : TEXACO
Source @
Testing Date :

Run : 1 - 3

CARBON MONOXIDE EMISSION RATE

factor,

= (COms )(F Yy ( Qsd )

RUN

( 338.40 )( 7.2727 X 10-8 )(

RUN

(

RUN

(

1

2

346.14 ) ( 7.2727 X 10-8 )(

3

351.50 ) ( 7.2727 X 10-8 )(

carbon Monoxide Emission Rate - Lb/Hr
7.2727 X
n of carbon monoxide - PPM

10-8 (lb/ft3)/(PPM)

DSCF/Hr

383486.8 ) =

ENGINE 2-91
3-19-92

9.394

9.355

9.803



Test analyzer response, Method 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.



TIME

13:29:23
13:30:23
13:31:23
13:32:24
13:33:24
13:34:24
13:35:24
13:36:24
13:37:24
13:38:24
13:39:24
13:40:24
13:41:24
13:42:24
13:43:24
13:44:24
13:45:24
13:46:24
13:47:24
13:48:24
13:49:24
13:50:25
13:51:25
13:52:25
13:53:25
13:54:25
13:55:25
13:56:25
13:57:25
13:58:25

CO-PPM

340.94
337.49
336.02
338.97
338.97
341.92
343.40
343.89
346.35
349.79
346.35
342.90
348.81
340.94
341.43
339.95
341.92
341.43
338.48
339.46
336.51
339.95
340.94
341.92
341.43
341.43
343.89
338.48
339.46
340.44

RUN TITLE: TEXACO PIPELINE
DATE: 3/19/92

NOX-PPM

177.31
180.11
180.97
179.68
169.13
175.37
174.51
172.79
174.51
174.94
176.67
174.73
176.88
179.25
176.24
178.39
177.53
175.80
179.25
177.31
175.59
178.39
175.37
177.10
173.22
176.24
176.02
179.68
176.88
178.17

AVG.

RUN: 1

SOURCE: 2-91

02% TIME
12.10 13:59:25
12.13 14:00:25
12.10 14:01:25
12.11 14:02:25
12.09 14:03:25
12.07 14:04:26
12.07 14:05:26
12.10 14:06:26
12.12 14:07:26
12.13 14:08:26
12.07 14:09:26
12.10 14:10:26
12.11 14:11:26
12.07 14:12:26
12.09 14:13:26
12.07 14:14:26
12.10 14:15:26
12.07 14:16:26
12.03 14:17:26
12.11 14:18:26
12.04 14:19:26
12.11 14:20:26
12.10 14:21:26
12.11 14:22:26
12.098 14:23:27
12.10 14:24:27
12.12 14:25:27
12.00 14:26:27
12.06 14:27:27
12.07 14:28:27
CO-PPM NOX~-PPM
338.40 180.87

6.2.2

CO-PPM

335.53
334.54
339.46
337.00
336.51
334.05
336.02
335.03
336.51
340.94
335.53
335.03
332.58
332.08
331.59
332.58
332.08
332.58
335.53
334.05
335.53
335.03
336.51
331.10
330.61
335.03
337.99
337.99
338.48
342.41

02-%
12.06

NOX-PPM

185.49
180.33
184.85
185.49
182.48
181.40
180.54
173.22
182.05
177.10
187.00
189.15
186.35
186.78
186.14
187.22
186.35
194.75
187.65
185.49
187.65
185.28
187.00
192.38
186.57
188.51
186.57
184.63
180.54
185.49

02%

12.05
12.07
12.05
12.03
11.99
12.06
12.11
12.10
12.07
12.10
12.01
12.00
12.03
11.98
12.01
12.00
11.99
12.01
12.01
11.98
12.01
12.00
12.07
11.99
11.99
12.00
11.97
11.98
11.96
12.01



TIME

14:54:09
14:55:09
14:56:09
14:57:09
14:58:09
14:59:09
15:00:09
15:01:09
15:02:09
15:03:09
15:04:09
15:05:09
15:06:09
15:07:0¢9
15:08:10
15:09:10
15:10:10
15:11:10
15:12:10
15:13:10
15:14:10
15:15:10
15:16:11
15:17:11
15:18:11
15:19:11
15:20:11
15:21:11
15:22:12
15:23:12

CO-PPM

347.33
356.18
356.18
356.18
360.61
362.08
364.54
358.64
358.15
354.71
355.20
352.25
349.30
349.30
346.35
342.41
343.40
341.43
341.43
340.94
339.46
339.46
337.49
343.89
340.44
339.46
344.38
340.44
340.94
337.49

RUN TITLE:

NOX-PPM

184.10
186.67
185.17
180.89
182.60
177.89
179.61
178.75
184.31
186.67
189.02
193.95
194.16
197.37
198.44
196.73
202.51
202.30
200.16
200.37
200.37
196.52
199.51
201.01
199.73
197.80
200.80
200.58
203.15
204.01

AVG.

DATE: 3/19/92

RUN:
SOURCE:

02%

12.13
12.13
12.17
12.15
12.14
12.15
12.15
12.15
12.17
12.13
12.14
12.18
12.11
12.14
12.14
12.13
12.12
12.14
12.14
12.09
12.09
12.08
12.12
12.15
12.12
12.08
12.11
12.12
12.11
12.06

CO-PPM
346.14

2
2-91

TIME

15:24:12
15:25:12
15:26:12
15:27:12
15:28:12
15:29:12
15:30:12
15:31:12
15:32:12
15:33:12
15:34:13
15:35:13
15:36:13
15:37:13
15:38:13
15:39:13
15:40:13
15:41:13
15:42:14
15:43:14
15:44:14
15:45:14
15:46:14
15:47:14
15:48:14
15:49:14
15:50:14
15:51:15
15:52:15
15:53:15

NOX-PPM
181.66

TEXACO PIPELINE

CO-PPM

339.46
337.00
342.41
345.85
342.90
339.46
341.92
340.94
342.41
342.41
342.41
343.40
344.38
344.38
348.31
344.87
340.44
340.44
347.33
346.84
346.35
348.81
344.87
344.87
345.85
345.36
349.30
347.33
357.17
340.94

02%
12.18

NOX-PPM

205.29
202.94
172.75
168.69
167.19
168.04
166.97
170.40
168.69
172.97
168.90
168.26
170.61
164.62
162.69
164.83
169.76
163.55
167.40
165.48
164.41
166.33
165.69
168.26
168.26
166.76
164.19
169.12
164.41
166.97

02%

12.12
12.11
12.23
12.18
12.17
12.21
12.20
12.18
12.20
12.20
12.20
12.21
12.18
12.20
12.24
12.24
12.21
12.25
12.25
12.27
12.30
12.33
12.32
12.31
12.32
12.27
12.30
12.31
12.31
12.31



TIME

16:15:07
16:16:07
16:17:07
16:18:07
16:19:08
16:20:08
16:21:08
16:22:08
16:23:09
16:24:09
16:25:10
16:26:10
16:27:10
16:28:11
16:29:11
16:30:11
16:31:11
16:32:11
16:33:11
16:34:11
16:35:11
16:36:11
16:37:12
16:38:12
16:39:12
16:40:12
16:41:12
16:42:12
16:43:12
16:44:13

CO-PPM

361.59
359.13
359.13
359.13
358.64
356.67
355.69
365.04
363.07
360.12
361.10
358.15
358.15
359.13
356.67
355.69
353.72
350.28
351.76
353.23
357.17
355.20
351.26
348.81
346.35
346.35
342.90
345.36
340.94
340.94

RUN TITLE: TEXACO PIPELINE

NOX-PPM

155.99
157.28
158.56
158.77
156.42
155.78
153.85
150.85
153.64
149.14
153.64
150.64
156.63
153.21
151.07
152.57
157.28
158.77
156.85
152.57
156.21
150.43
159.20
161.98
160.27
158.35
162.20
166.26
163.91
164.77

AVG.

DATE: 3/19/92
RUN: 3

SOURCE: 2-91

02% TIME
12.26 16:45:13
12.19 16:46:13
12.21 16:47:13
12.17 16:48:13
12.20 16:49:13
12.17 16:50:13
12.21 16:51:13
12.23 16:52:14
12.17 16:53:14
12.20 16:54:14
12.19 16:55:14
12.21 16:56:14
12.20 16:57:14
12.21 16:58:14
12.19 16:59:14
12.23 17:00:15
12.20 17:01:15
12.23 17:02:15
12.18 17:03:15
12.15 17:04:15
12.24 17:05:15
12.24 17:06:15
12.27 17:07:16
12.21 17:08:16
12.18 17:09:16
12.27 17:10:16
12.21 17:11:16
12.21 17:12:16
12.18 17:13:16
12.15 17:14:17
CO~-PPM NOX-FPPM
351.50 157 .64

6.2.4

CO-PPM

340.94
343.40
341.92
342.90
345.36
342.90
344.87
345.36
344.87
344.38
347.82
345.85
343.40
344.38
348.81
344.87
345.85
347.82
351.26
356.18
349.30
344.87
351.26
351.26
356.18
357.66
356.18
358.15
360.12
360.61

02%
12.22

NOX-PPM

162.84
158.35
158.35
156.42
161.56
162.41
158.56
159.63
161.98
161.56
161.13
161.98
164.12
163.48
162.63
162.41
165.62
162.41
151.28
155.78
156.42
157.49
156.42
151.92
154.49
152.99
152.99
154.06
153.42
158.35

02%

12.20
12.23
12.25
12.27
12.27
12.25
12.24
12.23
12.20
12.27
12.20
12.18
12.15
12.18
12.15
12.18
12.18
12.23
12.25
12.31
12.27
12.25
12.25
12.24
12.29
12.23
12.20
12.23
12.23
12.21
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1552

NCX-YT3

NDX-FFM
188,093
187,561

1BE. 95!

1§7.381

188,093
188,343
187,239
187.581

194,537
197,23

187.025
185.327
185,313
185,527
185.099
184.457
184,243
184,243
184,457
184,029
182,958
183,172
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183,387
182,530
181,888
182,216
181,674
181,286
180,818
181, 440



‘ - ET

EMISSION TESTING SERVICES, INC.
pP.O.BOX 18078 @ BATON ROUGE, LA 700898

Ml"."‘llOD.3I\‘DA'PA 3 LI G DR
3c/)5-92

COMPANY ool /2 e ) & SOURCE # 2-5/  DATH
PARAMETER Lo LOADY WUN NUMBER _[____

CAI:[BRATION gsTATIETILCS

Cylinder Value Analyzaer Response Absolute Difference 3 8pan

v L S Y 3 +24%
zeto /2 207 —021% ond 029 - 2.33
;2 2 - , 226 '
Mld 2« 238 274 3.2 75t/ 097t |
High 20.9 ©L.70 A0 77 Qﬁ L O 20,5 3 - / 0¢
callbratlon curves ppm = { casponse v)(slope) + Interuept ,
8 Lope 24/ 2/ 3 Intercept -, 3& 22 span Range 22973
Analyger Cal initt. Analyzer Rasp. Final Analyzer Resp.
v ppm nian v ppm Niaas Span Drift
+5 , +5 43

Conc. A2 o —0od 0. Zie G ) 257 226

Vo
N h

gys. Cal, Blas = BYS8. cal. (ppm) - analyzer cal. {(ppm) X 100
Span (ppin)

tDrift = Final sys. resp. (ppm) - Inltlal uys, resap. (ppm) X 100
apan {ppm) T ’ .

TEST DATA

Start tlme Finish tlme: Minntes per polnt
Test Polnt Vv Sample port

1 1L 21

2 12 22

K L3 23 T

4 - 14 I 24 -

5 1.5 25 N

6 - w 260 Ave. V

7 — v 21 T R

a N T a0 T Ave. cOnao.

9 - o T 29 %

19 . 20 w T
COMMENTR 1

oo T



ET

EMISSION TESTING SERVICES, INC.
P.O. BOX 15075 ¢ BATON ROUGE, LA 70888

METHOD 7 E DATA SHEET

COMPANY Tz ar .2 D¢/, e SOURCE # 2-5/ DATE 2-/9-5%

PARMMETRR Ao < LLOADS run NUMBER 7

t——————

CAT.[BRI\'I‘ION sTATILSTICS

Cylindec Value Analyzer Response Absolute Difference 3 Drift

nv pon mv pphw +2%
zero /2 noc 034 000 0,34 0.0
Mia =342 723 23085 51y 22 Q40
High 397 % S0 35295 So> ooyl P39
calibration curve: ppm = (response mv) (slope) + Llnteccept ,
Slope ===/ Intercept 42'37$72~ Span Range i) 15
Gy, L8009
~ Analyzer Cal Init. Analyzer Resp. Final Analyzer Resp.
mv ppm Nias mv ppRIn Bias Drlft
+5 +5 43

cone. 23, 3 w2 Dot o0 sy3 2%01 450 <007

Sys. Cal. Blas = Sys. cal. (ppm) - analyzer cal. (ppw) X 100
Span (ppwn)

$Dcift = Final sys. resp. (ppm) - Initlal sys. resp. (ppim) X 1980
span (ppm)

TEST DATA

start time ‘ Finlsh tlme Minutes pev point
Test Polnt mv Sample port

1 1l 21

2 12 22

3 13 23

4 14 24

5 - 5 S 25

6 L6 20 ___ Ave. wv

7 o .7 I 27 N

8 . 18 . ) 28 o Ave. conc.

9 19 . 29 L . bpm

12 29 3u . T
COMMENTS ¢

2 .
K=< 559575



ETS

EMISSION TESTING SERVICES. INC.
P.O. BOX 15075 @ BATON ROUGE. LA 70898%

METHOD 108 DATA S HEET

COMPANY Teoxsco /i azlinre SOURCE ¥ 2-5,  bare _3-/9-7%

PARAMETER Co LOADS RUN NUMBER _/

CALIBRATION STATISTICS

Cylinder Initial Analyzer Final Analyzer tDrift
Value Response Response
nv ppm mv ppm
Zero /2 ooz 2.2 —_— ., L2
Low £249 Q84 284 2o
Mia  &55.¢& 479 |24 QU Qo
High Z95_ 0 EeS £.85 —_— Q2.9

Calibration curve: ppm = (response mv)(slope) + intercept
Slope [z (992 Intercept 4/<"3%S" span Range /Z/#. 53,

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

TEST DATA

Start ‘time _ Finish time . Minutes per point
Test Point wmv Sawmple portl
1 . 11 - 21
2 - 12 - 22 .
3 . 13 o 23 o
4 L 14 L 24 .
5 e 15 e 25 o
6 o 16 e 26 . Ave. mv
7 L 17 L 20
8 B 18 - 2H L Ave. conc.
9 e 19 . 29 o  ppm
¢ 10 . 20 - 30
COMMENT S8
/Z 7



MF

PARAMETRER

v .
_ zero | /1_/_'& ool o2 "'
Mia 244 2 2¢ |
—  nign =229 %.L0

calilbratlon aurve:

8lope 2. 4499

Cylinder Value

Analyzer Cal

CALIBRATILON

Analyzer Response
%

Intt. Analyzer Rosp.

T ————

ET

EMISSION TESTING SERVICES, INC.
pP.O. BOX 18078 @ BATON ROUGE, LA 70808

COMPANY o e o o0l SOURCE # 2-9/ DATH

O 2 LOADSY

s TAT

Intarcept -p 228/

ATHOD 3NA DATA siee"

ppm = (cesponse v)(slope) + Lntercept

2-/12-2%
RUN NUMBER _2
rgrorcs
Absolute DiEferance ¥ Span
v ] +2%
32, oo .
&bl 29

Span Ranqe 32&2[&_

Final Analyzer Raesp.

tDrift = F

Sys. Cal, Blas = 8Y8, cal,

Span (ppm)

v ppm Nina ppin Nias S8pan Drift
5 15 3
cona, A2 ol ©J// [ 2z POl O/ [29 2.0

'(pphj;- analyzer cal. (ppm) X 100

— gstart time

inal sys. resp. (ppm) - Initlal sys., resp. (ppm) X 100

span (ppm)

TEBT

Finilsh

Test Polnt Vv

DN NDWN

T

19

COMMENTS ¢

1Ll
.12
L3
14
L5
1.6
L7
1]
L0
20

20555

L Lina:

[T

|

|

DA

.2.

™A

Minutes per polnt

Sample port

21
22
23
24
25
26
27
28
29
RIZ

hve,

Nve.

A4

e —————

conao.




ETS

EMISSION TESTING SERVICES. INC.
P.O.BOX 15075 @ BATON ROUGE, LA 70808

METHOD 7E DATA SHEET

COMPANY > poco /pe/in? SOURCE § 2-S/ DATE 2-/5-52
2

PARAMETER ALK __ 1OAD% RUN NUMBER
o CALIBRATION STATISTICS

Cylinder Value Analyzer Response Ahsolute NDifference % Drift

mv ppn mv ppmw 23
zevro A% gec 2L oo L2 £
Mid 2317 27 23,20 525 2308  L20
High 352 ¢& 507 39277 502 297727 £~

calibration curve: ppm = (responae mv)(slope) + Llnteccept

Slope &3. 325  Intercept D 207C Span Range 45¢.5 3
RSl L5852

Analyzer Cal 1Init. Analyzer Resp. Final Analyzer Resp.
mv ppm Rlias mv ppn Bitas DNDrift
45 +5 +3

conc. 23/ 7 S./2 R4y /30 /2 263 7/20 -8.05

S8ys. Cal, Blas = Sys. cal. (ppm) - analyzer cal. (ppm) X 100
Span (ppmn)

$Drift = Flnal sys. resp. (ppm) = Initlal sys. resp. (ppm) X 108
span (ppm)

TEST DATA

Start time Finish time Minutes per point
Test Point mv Samp le port

1 1t 21

2 12 22

3 13 23

4 14 24

5 L5 25 o

6 L6 206 o Ave. mv

7 . L7 _____ 27 o

3] 18 _ 28 . Ave, conca.

9 19 29 . L ppwm

18 20 w o
COMMENTS 3
L =0 55758

6.2.10



ETS

EMISSION TESTING SERVICES, INC.
P.O. BOX 15075 ¢ BATON ROUGE. LA 70893

METHOD 10 DATA EHEET

COMPANY /<iscp [ pulint SOURCE # 9-%5/ DATE 3-/9-S52%&

d

PARAMETER = LOADS RUN NUMBER —

CALIBRATION BETATISTICS

Cylinder Initial Analyzer Final Analyzer $Drift
Value Response Response
nv ppm mv ppm
Zero 2 - O /1 ce . .
Low 2765 289 2z co
Mid 95,6 /75 >S5 0.
High g95 0 €.29 Ry 0

Calibration curve: ppm = (response mv)(slope) + intercept
Slope /O0.L552  Intercept £/ s 345 Span Rahge /cr/ 53.

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

TEST DATTA

Start ‘time _ Finish time Minutes per point
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 T 17 27 T

8 18 28 ___: Ave. conc.

9 19 29 ppm

« 10 20 39 e

COMMENTS 1

6.2.11



- - ~ EMISSION TESTING BERVICES, INC. -
. , ' PO, BOX 18078 @ BATON ROUGE, LA 70808

METHOD 3)\‘DA'I'I\ sy e

COMBANY _ o coco [P0 Lm i SOURCE # 2-G/ DM 3-/S -5

P

PARAMETER s _ LOADY win NuMnir S

CALIBRATION sTATIETILCS

— Cylinder Value Analyzacr Response Abeolute Diffarenae {1 8pan

' v ‘ , ) v % _|‘_2%
_  zero M= Ceot  Loib, opy LB 2ka)
| sae a7 3 2¢ 21 Xe
Mia  Z<«2, 3 , . 3 1 L.< ,
~  High 2295 2 .o 2079 o JL0.71 L.t

callbration curve: ppm = (responae v)(slope) + Lnteraept

S Lope 2%—/#%4% Intergept - 278/ Span Range 2</ 272
— Analyzer Cal TInlt. Analyzer Reap. Flnal Analyzer Resp.
. v ppm Nian v ppm Nlas 8pan Drift
. *5 +5 43
cona. AL o~ Dl TLO? gl LAl pe? ze

Sys. Cal, Blas = Bys. cal, (ppﬁ‘l‘)‘ '« analyzer cal., (ppm) X 1988
— Span (ppm) :

Drlft = Flnal sys. resp. (ppm) = Inltial sys, resp. {(ppm) X 100
_ span {ppm) ‘

TEST DATA

— Start time Finlash tlma: Mlnutes per polnt

Tast Polnt v Sample port

1 11 21

2 A 22 "

3 - 1.3 - 2y

4 - 14 . 24 )

5 1.5 25

6 1.6 26 Ava. v

7 —_— o . —— - R

f 18 o 20 _:_:___" Ava. caua.

9 1w 29 3

_ 10 ____ 20 _ 30 _:: T

COMMENTAH 1

6.2.12 ' '



ETS

EMISSION TESTING SERVICES. INC.
P.O. BOX 15075 @ BATON ROUGE, LA 70888

METHOD 7E DATA SHEET

COMPANY  Terseo  /2pel sx SOURCE # 2-5/ _ DATE 3-)5-92

PARMMETER _ L/ox”  LOADS RUN NUMBER _3

CALIBRATION STATISTICS

Cylinder Value Analyzer Remponse Absolute hifference 3 Drift

nv ppn mv ppm +213
zevo L2 g.co -0.05% oec  —e03 xe
Mia =307 S 29 231,78 S22 23,78 c.0
High 357 &= T07 2243 T2 26243 0. &

callbration curve: ppmn = (response mv)(slope) + Llntercept

Slope = 3.2 22/ Intercept —C. o3¢ 9 Span Range ¥3&/9

Analyzer Cal 1Init. Analyzer Resp. Final Analyzer Resp.
mv ppm Rias mv ppRm Blas Drift
+5 +5 43

Conc. S35 K 20435 /70 s> 2243% <[7° ©.©

—

Sys. Cal., Blas = Sys. cal. (ppm) - analyzer cal. (ppm) X 100
Span {(ppm)

Dclft = Final sys. resp. (ppm) - Initlal sys. resp. (ppm) X 108
span (ppm)

TES T DATA

Start time Finish ttime Minutes per polnt
Tast Polnt mv Samp le port
1 11 21
2 — 12 22
3 L3 23 T
4 — 14 . 24 o
5 L5 25 o
6 L6 26 o Ave. mv
7 . L7 . 27 o
8 o 18 _ 28 o Ava. conc,
9 o L9 . 29 L . ppwm
9 20 3u o ) -
COMMENTS 3

2 2.999%5 )0

[

6.2.13



ETS

EMISSION TESTING SERVICES. INC.
P.O. BOX 15075 ¢ BATON ROUGE., LA 70893

METHOD 10 DATA SEHEET

— - .9
COMPANY _ 72cacr /s fine SOURCE # 7-9/ bpatg 3 ~-/9 -52
2 7 2-9/

" PARAMETER CO LOADS% RUN NUMBER _

CALIBRATION STATISTICS

Cylinder Initial Analyzer Final Analyzer $Drift
Value Response Response
mv ppm mv ppm
Zero _/./2 0.00 208 L Q@
Low £7.65 2L L O T
Mid Y750 ( 775 ¢, 25 cz
High £95 o £ as & &3 2 -

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

Slope /o9 (552 Intercept < s3v Y Span Range /2,/.53,
Drift = Final response (ppm) - Initial response (ppm) X 100
Span (ppm)

TEST DATA

Start ‘time _ Finish time Minutes per point
Test Point mv Sample port
1 11l 21
2 12 22 _
3 13 23 T
4 — 14 T 24 T
5 T 15 T 25 T
6 16 26 e Ave. mv
7 17 27 )
8 18 28 o Ave. conc.
9 L9 29 ppm
(10 20 T 30
COMMENTS



Presented on the following pages are TPLI Unit #2 operating data collected during the

emissions test. A fuel gas analysis follows the operating data.



EMISSION TESTING SERVICES, INC.

INTERNAL COMBUSTION ENGINE
OPERATIONAL RECORD

Company Name 7 .gK4 O Zﬂf [rir e L

Company Location &aé/ /?é//v’ g&o 5}4, 97&)429«

Engine Name A/]E/7 - /—:én"‘;éb%é? NNy <

Engine Source I. D. No. Z- 9/ /TP/_,I ()ﬂf?l 342\

Design Specifications
Manufacturer's Name ME/“ /’:d/';/éria/(ﬁ Nors -+

Model No. £6GTXK serial No. F/H2 O,
Parameter Specifications

A. Fuel Type AA‘L/' (Dd"y B. Fuel Supplier “J/xace

C. Fuel Flow Units Meas. Method (., frce us AArikdt o

D. TIs unit equipped for waste heat recovery? /\/C)

Describe

E. Does unit use water or steam injection? /\/0

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

finish volumes, etc)

F. Manifold Pressure units (psia, kpa, etc.) Js. Hs A

G. Manifold Temp.(°F, ©°C, etc.) ?F

Ultimate Fuel Analysis

C S H Ash

o Hy0 N

Trace Metals: Na Va K

Fuel elements added

Fuel elements added for smoke suppression




EMISSION TESTING SERVICES, [NC.
TNTERNAL COMBUSTION ENGTNE
TEST RUN I1.0G
(GAS ENGINES)
Company /'/(‘”[u((v p.-’blw /1‘/-[ ¢ 2 1.,
Englne /<o b J u___[‘"!r,w'sd 54 1\’_5,_1./5 (tX

Operator J.(",['(a((v /)’r/l"'/;’}f ~.}u 2] ,!/l LAl L(/ [A G /‘/ww' S/ lla(y/a .
Dates: jr)//(/,/(jé Test Time: Start End |
Amblent 'Temperature, at tlme of test /< ’_’ ;' [')_-,} Cqutet
Engine l.oad Conditlon % i/[‘,"‘/",/i» (/('>‘:/(‘, l](,,‘/(_, Qj"(%"
DATA 1OG TIME /3.3 /3i%3 L TR
(15 minute Intervals) T T —
Fuel Feed (flow) ARV {58 rice 35 uer 138 Mer
Intake Manifold 'Temp. / {& /- PR _M,_‘»_ ('3;/ ¢ /
Intake Manlfold Pressure /S AT A O KV | YO YN /[ FSE
Fuel Header Pressure N _)’__(:«») R 3¢5
Englne Speed (rpm) 0y usl K 54/
Spark Tgnition Timing Ay Bl A pa > ALDC
lorse Power RAL s C _Lﬂjﬂ‘ /G K

Run Conditiongs

Remarks:




EMISSTION TESTING SERVICES, INC.
INTERNAL COMBUSTION ENGINE
TEST RUN LOG

(GAS ENGINES)

company _JCyuco Pipeline. 7
Pngine Fuirbunls Mese  2s0sly (X
Operator ]/cm(v P.#'dhﬂ( Rw-..(\n"ﬂ\c}ﬂ\”)\’[-»Jvr\%«u.)/!'e é:{,a/hn/\’) f'/c.'sc Se v I(/:,O)

Pates__71//q /q 2 Test Time: Start _ End
Ambient "Tewmperature, at time of test (,.t‘",_f,"ﬂ(x.'i:'j 7% ‘7'6 [)1,1
Engine Load Condition % (j@fﬁz S Yo fe D
DATA LOG ‘I'IME /5 o4 PN -y /Y
(15 minute intervals) , -
Fuel Feed (Flow) 5 4 My« [ Sk FE L S ERYTER
kIntake Manifold Temp. /j/“ﬁ [‘hir' Z/a7a Z%/U/
Intake Manifold Pressure /.5 1 g, IR /1. ]
Fuel Header Pressure S8y LT __/_‘n_'_j_)/ )"'/, g p{,l
Engine Speed (rpm) I, _EL;_. Yo O g h
Spark Ignition Timing 3 N ix 4‘)“/‘11 l S Ay K “/\H')L
Horse Power /¢ 5O A AN G X%

Run Conditions:

Remarks:




EMISSION TESTING SERVICES, INC.
INTERNAL COMBUSTION ENGINE
TEST RUN LOG

(GAS ENGINES)

- ' ’
Company it yncp P, ,m,///)(i Zol
Engine g\ ivhemks Morse 5006 (G 7¥
Operatorl’ﬂl(o F:"/’L’//;ft)/ peN‘I’/ES' ‘)}/,' Jcn/%lu;4/;"e é:\!./bl:vt/l/j /"lvs(»‘ ,S‘n I é’g‘z. ’

Date: yZ/Z/Z'Q Test Time: Start End

Ambient Temperature, at time of test anQ/QV éz‘/”é/&l‘/

Engine lLoad Condition % ('/0 %n 78, %./ o 70 Y0 %,

DATA 1OG TIME L8 e S8 170
(15 minute intervals) T

Fuel Feed (flow) 13.5 My l)" Splcrs )3 LM /3 SHCIZ

Intake Manifold Temp. L1325 Lf_i_Z_‘_)_ l_?_g): /3.2°

Intake Manifold Pressure L] A 1.7 (1, 7

Fuel Header Pressure N ;;é;é ;ii;i ;.42

Engine Speed (rpm) 54 I L4 55/

Spark Ignition Timing j;;ﬂlg, _iilﬂi} %”/hlk 1< /¢

Horse Power /‘"‘/ N /956 /9SO oI

Run Conditions;

Remarks:

6.3.5



R

CHROMATOGRAPHIC COMPOSITION ANALYSIS REPORT

PLANT: TEXACO LAB: PARADIS aAs PROCESSING PLANT
SOURCE: LAKE BARRE ANALYSIS NUMBER 130201
METER#: 408-486 ANALYZED BY: AMK

SAMPLE DATE: 2-11-92  DATE OF ANALYSIS: 2-14-92.
SAMPLE TEMP: 78 SAMPLED BY: aF

SAMPLE PRESS: 830 SAMPLE OF: GAS
EBQESE}EQ?W"'""""[ESGIE'EEEEE&?""'T«BZ'EE?'"QEEEE?—EE?""BEQ-; 15,025
HYDROGEN 0.00

NITROGEN 0.35

CARBON DIOXIDE 1,35 0.23
METHANE 89.80 15,53
ETHANE | 4.43 1,21
PROPANE | 2.01 0.57
ISO-BUTANE 0.52 0.17
N~BUTANE 0.67 0.22
I130-PENTANE 0.27 0.10
N=PENTANE 0.24 0.09
HEXANES 0.20 0.09
HEPTANES+ 0.16 0.08

-—---.-—---—o.-—-.-——————-——————-——.-o-.-.—-—.-—---—-————-——--—-.-—.-— S e - - . s 2y sy e

3.00 # DEW POINT

CALCULATED REAL SPECIFIC GRAVITY @ 80F (AIR 1) 0.848
CALCULATED REAL GAS HEATING YALUE @ 15.025 PSIA AND 80 F
ODRY BASIS 1142
WET BASIS 1122
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VI. APPENDIX

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

report.

7.1.1 Texaco Pipeline correspondance to LA DEQ
7.2.1 Resumes of Test Personnel

7.3.1 Equipment Calibrations

7.4.1 Gas Standard Certifications

7.5.1 Continuous Analyzer descriptions and specifications



g p—

TEXACO PIPELINE INC
January 29, 1992

Louisiana Department of Environmental Quality
Office of Air Quality

P.0. Box 82135 phone: (504) 765-0741 or 765-0219
Baton Rouge, Louisiana 70884-2135

Attention: Mr. Gus Vonbodugen

RE: "Permit NO. 2880-00042-01 dated Aug. 5, 1991: Emission Stack test
for either point source 1-91 or 2-91 at Texaco Pipeline Inc's Lake
Barre Crude Oil Pressure Boosting Station located near Cocodrie,
Louisiana in Terrebonne Parish - AFE 84188

Per telephone conversation with your Staff Engineer Mr. James McGee and
our Project Engineer Mr. Keith Champagne on January 28, 1992; we wish to
advise that our plan to perform required emission stack bests on or
about February 10, 1992 as stated in our previous letter dated
January 6", has been rescheduled. As discussed with Mr. Barry Gipson

with Em1551on Testing Service of Baton Rouge, we have set a tentative
test date for Thursday, March 19, 19%92.

The change in the test schedule was brought about by the following
items:

1. Oour subcontractor that will erect the booster station pump
shelter plans to move on location on February 10® and we are
hesitant to conduct the stack test at the same tixe.

2. We are continuing to experience problems with the two 2200
horsepower Fairbanks and Morse natural gas engines, related to
cold starts and engine idling problems. Some of the engine
problems are caused by weather, ie. rain and condensation
shorting out the ignition system and also causing cylinder
misfiring. Once the pump shelter has been installed these
types of problems should be reduced or eliminated.

3. The cold start and rough idling problems are also affected by
an electronic device that controls the air fuel mixture under
starting and 1low load conditions. The engine Vendor is
currently working to reprogram the IC chips that control the

air fuel mixtures; we expect the new chips to be installed
during the week of February 3%.

If additional information is required, please contact me at phone no.
713-953-4302 or Mr. Keith Champagne at phone 713-953-4319.

Very truly yours,

Signed: C. w. HARSHBARGER

C.W. Harshbarger

KRC

cc: EDL, Emission Testing Service File: E:\KRC\KRC08-92.LEG

7.1.1



TEXACO PIPELINE INC

January 6, 1992

Louisiana Department of Environmental Quality

Office of Air Quality

P.O. Box 82135

Baton Rouge, Louisiana 70884-2135 phone: 504-765-0741

Attention: Dr. Michael McDaniel

RE: Permit NO. 2880-00042-01 dated Aug. 5, 1991: Texaco Pipeline Inc's
Lake Barre Crude O0il Pressure Boosting 8tation, Cocodrie,
Terrebonne Parish, Louisiana AFE 84188

In accordance with the terms and conditions mentioned in our air quality
permit for the above noted facility, we wish to advise that construction
of the facility is approximately 95% complete. For the most part
installation of the pumps, piping and engines are complete except for
additional testing and adjustments that are being performed on the main
pump unit engines ( Emission Source Points 1-91 and 2-91).

Additional work to be done at this site involves the installation of a
metal pump shelter; that will serve to protect the pumps, engines and
control equipment from the elements. We expect to complete the pump
shelter in late January or early February 1992.

On December 9, 1991 the pump unit engines; points 1-91 and 2-91, were
officially deemed as complete and operation of the station was
transferred from construction to operations personnel. Anticipated
throughput for this station has not reached the rate of 171,500 BPD
(62.6 MMBBLS/YR.) as stated in our permit application, and as a result
we are currently running one unit at approximately 75% of rated load.

Since we do not anticipate a significant increase in throughput at this
facility in the year 1992, we plan to perform the requlred emissions
testing at the current load. And, if throughput should increase beyond
the current forecast rate for 1992; we can arrange to retest the
emission source at the higher load, if required.

We plan to perform the emission testing on or about February 10, 1992
and by copy of this letter we are providing the requested 30 day notlce
prior to testlng one of the engines. For the purpose of obtainlng the
required emission source data we have contracted Emission Testing -
Service of Baton Rouge, to provide this service. We understand that
Emission Testing Service has provided this service for a number of other
companies for source locations in Louisiana.

If additional information concerning this permit is required, please
contact Mr. Keith Champagne at phone 713-953-4319.

Very truly yours,

Sigred: o, W =
C.W. Harshbarger

. O - e N N
e Nl S
LELRIR RS e S

e

KRC
cc: EDL, Emission Testing Service File: E:\KRC\KRC03-92.LEG

7.1.2



Robert E. Reeves

Sampling Specialist

Emission Testing Services, Incorporated
Baton Rouge, Louisiana

EDUCATION

High School Graduate

SLU - Business

WKG-TV Video College - Basic Electricity, Electronics
EPA certified opacity reader (Method 9)

EXPERIENCE

1989 to Present - Emission testing specialist for ETS. Performs EPA Reference methods for
compliance testing as well as other non-routine source evaluations. Responsibilities also
include equipment calibrations and maintenance of analytical instruments.

1988 to 1989 - Air condition maintenance and installation for refrigeration corporation.

Experience with water cooled units as well as small residential units.

1986 to 1988 - Legal courier for law firm. Performed various types of legal leg-work.
Experience includes: filing various legal documents in all levels of the judicial system, pulling
records, legal research & case preparation.



Brian Scott Lesley

Sampling Specialist

Emission Testing Services, Inc.
Baton Rouge, Louisiana

. EDUCATION

High School Graduate

USAF Security Specialist Technical School - Certified
San Antonio, Texas

USAF Telecommunication System Control  Specialist Technical
School - Certified - Biloxi, Mississippi

Louisiana State University

Florida Junior College

EXPERIENCE

1990 to Present - Emission testing specialist for ETS. Performs EPA Reference methods for
compliance testing as well as other non-routine source evaluations. Responsibilities also
include equipment calibrations and maintenance of analytical instruments.

1989 to 1990 - Worked as helper for National Maintenance Corporation. Responsibilities
included assisting millwrights, pipefitters, boilermakers and welders.

1982 to 1988 - USAF - Air National Guard



Damon Wood

Sampling Trainee

Emission Testing Services, Incorporated
Baton Rouge, Louisiana

. EDUCATION

High School Graduate
LSU - One year

University of Southwestern Louisiana - one year

EXPERIENCE

Present - Emission Testing Sampling Trainee for ETS. Performs 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 (May to August ) - West Paine Laboratories, Inc. located in Baton Rouge - Lab
Technician

1987 to 1990 - Animal Health Clinic - Veterinary Assistant.
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1
Leak Check

ETS

EMISSION TESTING SERVICES, INC.

METER BOX CALIBRATION DATA AND CALCULATION FORM

Eatomectric prassure, P,

R 2 s

_,
e

andgs
‘(English Units)
s

Meter box number

Calibratad by C(d?? (4

I.l).ﬂ .M-!lo

Y320

s

S LaRASe
- Orifice Hec .test | Dry gas | Hec 'tesc Dcy gas meger
manometer meter metear T'mecer | Inlec| Ouclec] Avg Time
se::ing '(V ). (V )’ '::“'_(zi )v (t ) (C )' (t )I (O)l
(aw), " da St 4 %o d
- ins H,0 - fe fe SSF °F °F ‘F nin.
5,910 L S9 Q
0.5 5.5 1 gyy.s | SG° | G625 9. w62
— 4,93 2 Lol
1.0 5 |8y5.92) | 887 || U W3 | F.5530
_ 1.3 10 S59sS3 | g8° | %o Ma&s 19085
2.8 | o [ 6
2.0 10 196y.592| SET° oo kcﬁx /3.49193
980 - .| cgnos 0 &9 &Y
- 3.0 10 | AP Sl gg,\ ) 05| 0.9
k.0 10 |skysof| Tk \ \
- e 213
: v P, (t, + 460) o
‘ﬁ' Tb'jl‘—s' Y, = w b ttd aN@, = __0.0317 AM ‘l-(_"u + 460) .OJ
— . . v (P, + &) ) P (t, -+ 460) |_V
“20 d*"b i35 (tu 4 460) b d v
_ 0.5 | 0.0368 0,265 / 508/
- 1.5 0.110 .
‘ /. 9028 1. 5058
B 2.0 | 0.147 ). D235 /. SHY
_ 4.0 | 0.294 o w)a
Average
[ 0255 /. 517Y

Y = Ratio of reading of uar tesc metar to dry test mecer; tolerance fot

individual values 1 0,02 from average,

H@ = Orifice pressure differencial that equacus to 0.75 cfuw of air &
and 29,92 inchies of wmercury, in.

* 0.20 frow averageu.

Calibraced by Z_ e

2

0; tularauce for individ
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PITOYT TUBE CALIBRATION

: Pitot Tube Number ?s'%.-l Cp (std) O, C,c!
— " Calibrated By ‘i-z-Qﬁ o WS Date 12-]0 --OIQ
Point Standard "g" rype Pitot A P
- - - Number Pitot Ao P (in. 1120)
(in. HZO) "A" Side 'g" Side
- Hoo LSS 2.5 2.5
3 Mm 2 D .30 ©. %70 0.£70
. —
- Calculations:
— cp Cp x_\/ A _p (std)
(s) (std) TP (5)
_ Deviation = Cpg) ~ Cp (Side A or B)
3 —
cp,.., - Cp{
- Avg. Dev. = S’ ‘ (s) (side A or B)
— 3
"A" Side "B" Side
- Cp(s) Deviation Cp(s) Deviation
0.k Q.00 0.%Y1 0.903
B Q82 Do 0.x42  Qoox
B QR4UB @.00Y 0,54 ¥ .00
Cp = 0,844 = ©.84Y4
“(-_P- (side A) - Cp (Side B) l = O.00 (must be < 0.01)
Avg. Dev. (Side RA) = (5. 002 (must be < 0.01)
- (Side B) = g:z.ggo% (must be < 0.01)
- Cp = G5 (Side A) + Tp (Side B) (should be 0.80 < cp < 0.85) = O. 84

2

~d

o
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EMISSION TESTING SERVICES. INC.
P.O. BOX 18073 @ BATON ROUGE, LA 70883

- OXYGEN CYLINDER CERTIFICATION

Company: Scott Specialty
Cylinder: ALM AR3373

—  Instrument: Orsat Analysis

Trial 02

B 1 7.5
2 7.4

— 3 7.5
4 7.5

B 5 7.3
B 6 7.4
7 7.3

_ 8 7.5
9 7.4

- 0, % avg.= 7.42

Analyst: Brad Latham

Date: March

Expiration:

0.00

2.00
B.0u

¢.00

7.4.1

13, 1991

March 13,

1992



"ETS .

EMISSION TESTING SERVICES. INC.
P.O. BOX 13075 @ BATON ROUGE. LA 70885

Company: Scott Specialty Gases Analyst: Brad Latham
- Cylinder % AAL-18808 Date: 5/26/89

Instrument: Orsat Analysis

Trial 02 co
- 1 20.9 3.0
B 2 2.9 a.
3 20.9 ?
_ A 20.9 2
5 20.9 3.0
- 6 20.9 3.0
7 20.9 3.9
- 8 20.9 3.0
9 20.9 3.9

— Mean ﬂz = 20.9%
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OXYGEN ANALYZER
PRINCIPLE OF OPERATION and SPECIFICATIONS

THERMOX
Model Number : 254
L 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.

1. 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 : 0.05 RMS
Sample flow rate : 0.5 - 2 /min
Interferences : None



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
03 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 through a 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 : 0 to 0.01 PPM Detection Limit
0 to 0.025 PPM Minimum : 0.001 PPM
0t0 0.1 PPM Maximum 2500 PPM
0 t0 0.25 PPM
0to 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 /min
Interferences : Negligible interference from H20, carbon and sulfur compounds



CARBON MONOXIDE ANALYZER
PRINCIPLE OF OPERATION and SPECIFICATIONS

THERMO ENVIRONMENTAL INSTRUMENTS
Model Number : 48
I PRINCIPLES of OPERATION
The model 48 CO analyzer utilizes non-dispersive infrared (NDIR) detection of CO

enhanced by gas filter correlation (GEC). 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 smail cell by utilizing optical
. mirrors to produce muitiple 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 : Oto 1 PPM Detection Limit
0 to 2 PPM Minimum : 0.10 PPM
O0to 5 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 hr Zero Drift :  +/- 0.2 PPM Precision : +/- 0.1 PPM
24 hr Span Drift:  +/- 1% full scale
Sample flow rate : 0.5 - 2 /min
Interferences : Negligible interference from H20 and CO2



