AMOCO PRODUCTION COMPANY
MORGANZA FIELD CTB #1 AND SWEETENING FACILITY

MORGANZA, (POINTE COUPEE PARISH) LOUISIANA

OXIDES OF NITROGEN, CARBON MONOXIDE
) ’ and OPACITY

SOURCE # 87-4

JUNE 28, 1988

Submitted By :

EMISSION TESTING SERVICES, INC.
POST OFFICE BOX 15875

BATON ROUGE, LOUISIANA 74895

FEEIVE])

88035 AUG 101988

LA. DEPARTMENT OF
ENVIRONMENTAL QUALITY
AIR QUALITY DIVISION



EMISSION TESTING SERVICES, INC.
POST OFFICE BOX 15875

BATON ROUGE, LOUISIANA 70895

CONFIRMATION OF INFORMATION
EMISSION TEST REPORT

FOR

AMOCO PRODUCTION COMPANY
MORGANZA CTB # 1 AND SWEETENING FACILITY

MORGANZA, (POINTE COUPEE PARISH) LOUISIANA

OXIDES OF NITROGEN, CARBON MONOXIDE
and OPACITY

SOURCE # 87-4

JUNE 28, 1988

I certify that I have personally examined and am familiar with
the information submitted herein, and based on my inquiries of
those individuals immediately responsible for obtaining the

information, I believe the submitted information is true,
accurate, and complete.

J. ANGELIOZ
Project Leader

Barry Gipson
Manager



II.

III.

Iv.

V.

VI.

VII.

OXIDES OF NITROGEN, CARBON MONOXIDE
and OPACITY

EMISSIONS TESTING

SOURCE # 87-4

for

AMOCO PRODUCTION COMPANY

TABLE OF CONTENTS

Introduction ciiiviviinninnnnnnnn..
SUMMALY teeevtnneennssnncoenes.
Procedure ......ceeeeeennneennn.
Analytical Technique Secestrieentsnnens
Chain of Custody crecetre ettt eeanna
Test Data & Calculations ...........

Appendi.x ....l.I'I.OI.‘OOOOOODOOQOO

® 0000040000 1

lo--n.ooaoooooo.ooooo.oo.oo3

® 9 60 0000000 5
® o0 00600000 6
® % % 000000000 7

® 5 0 00000000 7

no-o.-uoootzﬂ



I. INTRODUCTION

Emission Testing Services, Inc. was contracted by AMOCO
Production Company to perform emissions testing on éogeneration
Turbine 87-4 located at Morganza, Louisiana. This turbine is
addressed in DEQ air permit No. 226@—@@@25—66. Testing was
conducted for oxides of nitrogen, carbon monoxide emissions and

opacity of emissions.

Turbine unit 87-4 consists of a natural gas fired turbine,
an 8008 kw/hour electric generator and a thermo flood heat
recovery system. The turbine was manufactured by Solar turbines,

Inc., model GCI-SB-KATO, serial no. SG87917.

Emissions were determined using EPA Method 9 for visible
emissions, EPA Method 10 for carbon monoxide ‘emissions, and EPA
Method 28, as modified by Subpart GG, for Oxides of nitrogen
emissions. The number of traverse points and the stack gas
moisture, velocity and dry molecular weight were determined using
EPA Methods 1-4. EPA Methods are found in Appendix A, Part 64,

Title 48 of the Code of Federal Regulations.



The testing team consisting of John Angelloz, Troy LeSage,

and Steven Schwartz arrived on June 27, 1988. All equipment was
set-up and the instrumentation checked out. Testing began on the
28th with Steven Schwartz responsible for testing of oxides of
nitrogen and carbon monoxide. John Angelloz was responsible for

determining stack gas velocity, volumetric flow and opacity of

emissions.

Three test runs were completed on the unit at maximum load
conditions. During each test run, AMOCO personnel collected fuel
gas samples for analysis and recorded turbine operational data.

This analytical and operating data is included in the appendix.

Testing was coordinated through J.G. Lemaire of Amoco.



II. SUMMARY

Emission testing results from Turbine 87-4 are tabulated

below. Stack gas flow data follow on the next page.

Oxides of nitrogen (NOX) results have been reported as
nitrogen dioxide. NOX emission rate data have been corrected to
IS0 standard day conditions. Concentration data reported as
parts per million (PPM) have been corrected to 15 percent oxygen

and ISO standard day conditions as outlined in Subpart GG of the

regulations.
TURBINE 87-4
JUNE 28, 1988
PARAMETER RUN 1 RUN 2 -RUN 3 AVG.,
TIME 0845-0945 1100-1200 1300-1400
OXIDES OF NITROGEN
( PPM ) 52.416 52.856 49.124 51.465
( 1b/ Hr ) 2.576 2.491 2.468 2,512
CARBON MONOXIDE
( 1b/ Hr ) 1.987 1.932 1.960 1.960
OPACITY ( % )
maximum 0 0 0 0
minimum 0 0 0 0
average 0 0 ' 0 0
FUEL FEED RATE (MCFD) 279 260 260 266
GENERATOR LOAD (kw) 778 745 746 756



TURBINE 87-4

JUNE 28, 1988

PHYSICAL DATA ON STACK GAS

RUN TEMPERATURE MOISTURE VELOCITY VOLUMETRIC FLOW
NO. DEG. R $ ft/ sec DSCFM

1 1258 7.29 137.51 10112

2 1276 7.35 137.05 9945

3 1265 5.98 135.81 10084
AVG. 1266 6.87 136.79 10047



I11I. PROCEDURE

Reference Methods 1 - 4 were followed to establish traverse
points, stack gas velocity, dry gas molecular weight and moisture
content of the gas stream. Method 20 was used to determine
oxides of nitrogen concentration, Method 10 was used to determine
carbon monoxide concentration and Method 9 was used to determine
visible emissions. A brief description of each method used

follows.

METHOD 1: SAMPLE AND VELOCITY TRAVERSES FOR STATIONARY SOURCES

Sampling and velocity measurements were performed at a point
meeting the "8 and 2" requirement.

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
measurement of the average velocity head with a type "s"
pitot tube. Dry volumetric flow rate was determined from
the velocity and stack diameter.

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

The dry molecular weight of the stack gas was determined
using an Orsat analyzer. The Orsat measures the
concentration of oxygen, carbon monoxide and carbon dioxide.
The remaining gas components are assumed to be nitrogen.

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. The sample
gas then passed through a series of four impingers immersed
in an ice bath. The first two impingers contained measured
volumes of water, the third was empty, and the fourth
contained a known weight of silica gel. Any water vapor in
the gas stream was condensed and trapped in the impingers.

Moisture was determined gravimetrically.



METHOD 9: VISUAL DETERMINATION OF THE OPACITY OF EMISSIONS FROM
STATIONARY SOURCES

Emissions opacity is determined visually by a certified

observer. The method specifies procedures for observation
of the visible plume emitted from the stack.

METHOD 10: DETERMINATION OF CARBON MONOXIDE EMISSIONS FROM
STATIONARY SOURCES
An continuous gas sample was extracted from the stack at a
centroidal sampling point. The sample was transferred
through a heated sample line to a carbon dioxide scrubber

and then to a Luft-type nondispersive infrared analyzer
(NDIR) for analysis of carbon monoxide.

METHOD 20: DETERMINATION OF NITROGEN OXIDES, SULFUR DIOXIDE, AND
OXYGEN EMISSIONS FROM STATIONARY GAS FIRED TURBINES
A continuous gas sample was extracted from the stack at a
centroidal sampling point. The sample was transferred

through a heated sample line to a chemiluminescence analyzer
for analysis of nitrogen oxides concentration.

IV. ANALYTICAL TECHNIQUE

All samples collected were analyzed in the field using
continuous analyzers. Ooxides of nitrogen concentration was
determined using a chemiluminescence analyzer and carbon monoxide
concentration was determined using a nondispersive infrared

analyzer.



V. CHAIN of CUSTODY

No samples were transported to the laboratory for analysis.

VI. TEST DATA & CALCULATIONS

All data obtained during testing are contained in this
section along with the associated data reduction calculations.
Turbine operating data collected during testing and fuel gas

analysis are also included at the end of this section.
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Emission Testing Services, Inc. Client : AMOCO

P.0. Box 15075 Source : TURBINE
Baton Rouge, LA 70895 Testing Date : 6-28-88
504-925-8405 Run : 1

DETERMINATION OF STACK GAS MOISTURE CONTENT

Bws - Moisture fraction content

Mw - Molecular weight of water, 18.0 1lb/ 1lb mole

Pm - Absolute pressure at meter, in-Hg

Ps - Standard absolute pressure, 29.92 in-Hg

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

Ts - Standard absolute temperature, 528 deg R

Vm - Dry gas volume measured by meter, DCF

Vms - Dry gas volume at standard conditions, DSCF

Vwc - Volume of water vapor collected by impingers, SCF

Vwsg - Volume of water vapor collected by silica gel, SCF
Wc - Total weight of impinger water, 1lb

Wsg - Total weight of silica gel water, 1b

Y - Dry gas meter calibration factor

Wc = ( 22.1 g)+( 5.9 g)+( .4 g)/(453.6 g/1b) = .06261
Wsg = ( 7.2 g)/(453.6 g/1b) = .01587
Wc R Ts ( .06261 )( 21.85 )( 528 )
VWC = —o-mmemrcces = crm e e = 1.34121
Ps Mw ( 29.92 )( 18.0 )
Wsg R Ts ( .01587 )( 21.85 )( 528 )
VWSQg = —==c-—cmmmee = m e e e = .34003
Ps Mw (129.92 )( 18.0 )
Pm Ts ( 29.96 )( 528 )
Vms = Vm Y~---—- = ( 21.142)( 1.037 )-——mmmmmmmmm = 21,.37663
Ps Tm (1 29.92 )( 542.)
Vwe + Vwsg
Bws = —=----—m-omconee——— =
Vwec + Vwsg + Vms
( 1.34121 ) + ( .34003 )
e e e e e e e e = .0729

( 1.34121 ) + ( .34003 ) + ( 21.37663)



Emission Testing Services, Inc. Client : AMOCO

P.O0. Box 15075 Source : TURBINE
Baton Rouge, LA 70895 Testing Date : 6-28-88
504-925-8405 Run : 1

DETERMINATION OF DRY MOLECULAR WEIGHT

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

$CO02 - Percent CO2 by volume ( dry basis )
$02 - Percent 02 by volume ( dry basis )
$CO - Percent CO by volume ( dry basis )

¥N2 - Percent N2 by volume ( dry basis )

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

0.440 - Molecular weight of C02, divided by 100

Md 0.440( %C02 ) + 0.320( %02 ) + 0.280( ¥N2 + %CO )

Md

0.440( 2.4 ) + 0.320( 16.9 ) + 0.280( 80.7 + .0 )

29.060



Emission Testing Services, Inc. Client : AMOCO

P.0. Box 15075 Source

TURBINE

Baton Rouge, LA 70895 Testing Date : 6-28-88
504-925-8405 Run : 1

DETERMINATION OF STACK GAS VELOCITY AND VOLUMETRIC FLOW RATE

A - Cross-sectional area of stack, ft2
Bws -~ Moisture fraction of stack gas
Cp - Pitot tube coefficient
dp - Average, square root of velocity head of stack gas
Kp - Pitot tube constant,
ft/sec ( 1lb in-Hg/ lb-mole deg R in Hg)%0.5
Md - Molecular weight of stack gas, dry basis, 1lb/ lb-mole
Ms - Molecular weight of stack gas, wet basis, 1lb/ lb-mole
Pbar - Barometric pressure at measurement site, in-Hg
Pg - Static pressure of the stack gas, in H20
Ps - Absolute stack gas pressure, in-Hg
Pstd - Standard absolute pressure, 29.92 in-Hg
0sd - Dry volumetric stack gas flow rate
standard conditions, DSCF/Hr
Ts - Average stack gas temperature, deg R
Tstd - Standard absoclute temperature, 528 deg R
Vs - Average stack gas velocity, ft/sec

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

Ms =Mda (1 - Bws ) + 18.0 ( Bws ) =
= ( 29.060 )( 1 - .0729 ) + ( 18.0 )( .0729 ) = 28.254
( Ts ) 0.5
Vs = Kp Cp Dp (-—--=-——==- ) =
( Ps Ms )
( 1258. ) 0.5
=( 85.49 )( .800 )( 1.650 )(--=-—r—mmmmmmme e ) =137.5098
([ 30.004 ][ 28.254 1)
Tstd Ps
Qsd = 3600 ( 1 - Bws ) Vg A -~=-==-=> —----ee- =
Ts Pstd
( 528 )( 30.004 )
0sd = 3600( 1 - .0729 )( 137.5098 )( 3.1416 )-=---=-=———m—e—mmrmu

( 1258. )( 29.92 )
606692.7

- 10 -
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Emission Testing Services, Inc. Client : AMOCO

P.O. Box 15075 Source TURBINE
Baton Rouge, LA 70895 Testing Date : 6-28-88
504-925-8405 Run : 2

DETERMINATION OF STACK GAS MOISTURE CONTENT

Bws - Moisture fraction content

Mw - Molecular weight of water, 18.0 1lb/ 1lb mole

Pm - Absolute pressure at meter, in-Hg

Ps - Standard absolute pressure, 29.92 in-Hg

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

Ts - Standard absolute temperature, 528 deg R

Vm - Dry gas volume measured by meter, DCF

Vms - Dry gas volume at standard conditions, DSCF

Vwc =~ Volume of water vapor collected by impingers, SCF

Vwsg - Volume of water vapor collected by silica gel, SCF
Wc - Total weight of impinger water, 1b

Wsg - Total weight of silica gel water, 1lb

Y - Dry gas meter calibration factor

We = ( 18.0 g)+( 5.9 g)+( 1.9 g)/(453.6 g/1lb) = .05688
Wsg = ( 8.7 g)/(453.6 g/1b) = .01918
We R Ts ( .05688 )( 21.85 )( 528 )
VWEC = smmmmeemcmme E m e m e e e m e o e = 1,21842
Ps Mw ( 29.92 )( 18.0 )
Wsg R Ts ( .01918 )( 21.85 )( 528 )
VWEQg = =mmmmem—m——e— S s e e oo = .41086
Ps Mw ( 29.92 )( 18.0 )
Pm Ts ( 29.99 )( 528 )
Vms = Vm Y----- = ( 21.055)( 1.037 )----==-—==-mm=——- = 20.54284
Ps Tm ( 29.92 )( 563.)
Vwc + Vwsg
Bws = ==-—-s—-ooooo—oe=- =
Vwc + Vwsg + Vms
( 1.21842 ) + ( .41086 )
B e e e e e = .0735

( 1.21842 ) + ( .41086 ) + ( 20.54284)

- 11 -



Emission Testing Services, Inc. Client : AMOCO

P.0. Box 15075 Source : TURBINE
Baton Rouge, LA 70895 Testing Date : 6-28-88
504-925-8405 Run : 2

DETERMINATION OF DRY MOLECULAR WEIGHT

Md - Dry molecular weight, lb/ lb-mole
$C02 - Percent CO2 by volume ( dry basis )
$02 - Percent 02 by volume ( dry basis )
$CO - Percent CO by volume ( dry basis )
N2 - Percent N2 by volume ( dry basis )

0.280 - Molecular weight of N2 or CO, divided by 100
0.320 - Molecular weight of 02, divided by 100
0.440 - Molecular weight of C02, divided by 100

Md

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

Ma 0.440( 2.4 ) + 0.320( 17.0 ) + 0.280( 80.6 + .0)

]

- 12 -



Emission Testing Services, Inc. Client : AMOCO

P.0. Box 15075 Source TURBINE
Baton Rouge, LA 70895 Testing Date : 6-28-88
504-925-8405 Run : 2

DETERMINATION OF STACK GAS VELOCITY AND VOLUMETRIC FLOW RATE

A - Cross-sectional area of stack, ft2
Bws - Moisture fraction of stack gas
Cp - Pitot tube coefficient
ap - Average, square root of velocity head of stack gas
Kp - Pitot tube constant,
ft/sec ( 1b in-Hg/ lb-mole deg R in Hg)%0.5
Md - Molecular weight of stack gas, dry basis, 1b/ lb-mole
Ms - Molecular weight of stack gas, wet basis, 1lb/ lb-mole
Pbar - Barometric pressure at measurement site, in-Hg
Pg - Static pressure of the stack gas, in H20
Ps - Absolute stack gas pressure, in-Hg
Pstd - Standard absolute pressure, 29.92 in-Hg
0sd - Dry volumetric stack gas flow rate
standard conditions, DSCF/Hr
Ts - Average stack gas temperature, deg R
Tstd - Standard absolute temperature, 528 deg R
Vs - Average stack gas velocity, ft/sec
3600 - Conversion factor, sec to Hr
18.0 - Molecular weight of water, 1lb/lb-mole
Ms =Md (1 - Bws ) + 18.0 ( Bws ) =
= ( 29.064 )( 1 - .0735 ) + ( 18.0 )( .0735 ) = 28.251
( Ts ) 0.5
Vs = Kp Cp Dp (-==-==——m== ) =
( Ps Ms )
( 1276. ) 0.5
=( 85.49 )( .800 )( 1.634 )(---=--—-m—mmmcmmme ) =137.0463
([ 30.038 ][ 28.251 ])
Tstd Ps
0sd = 3600 ( 1 -~ Bws ) V8 A ——me—mmme e =
Ts Pstd
( 528 )( 30.038 )
O0sd = 3600( 1 - .0735 )( 137.0463 )( 3.1416 )-=—=—cmeommeuceu_
(1276. )( 29.92 )

596727.0

- 13 -
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Emission Testing Services, Inc. Client

: AMOCO
P.O. Box 15075 Source : TURBINE
Baton Rouge, LA 70895 Testing Date : 6

504-925-8405 Run : 3

-28-88

DETERMINATION OF STACK GAS MOISTURE CONTENT

Bws - Moisture fraction content

Mw - Molecular weight of water, 18.0 1lb/ 1b mole

Pm - Absolute pressure at meter, in-Hg

Ps - Standard absolute pressure, 29.92 in-Hg

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

Ts - Standard absolute temperature, 528 deg R

Vm -~ Dry gas volume measured by meter, DCF

Vms - Dry gas volume at standard conditions, DSCF

Vwc - Volume of water vapor collected by impingers, SCF
Vwsg - Volume of water vapor collected by silica gel, SCF
Wc - Total weight of impinger water, 1b

Wsg - Total weight of silica gel water, 1b

Y -~ Dry gas meter calibration factor

We = ( 24.1 qg)+( 2.3 gqg)+( .2 g)/(453.6 g/1b)
Wsg = ( .7 g)/(453.6 g/1b) = .00154
We R Ts ( .05864 )( 21.85 )( 528 )
Vwc R e e e e e s DD e e e e e e o e - o e e e — o o~ - o — ——
Ps Mw (29.92 )( 18.0 )
Wsg R Ts ( .00154 )( 21.85 )( 528 )
VwWwsg = —---ccemeeea T ————
Ps Mw ( 29.92 )( 18.0 )
Pm Ts ( 29.98 )( 528 )
Vms = Vm Y--~-- = ( 21.185)( 1.037 )---——mmmmmmee e
Ps Tm ( 29.92 )( 574.)
Vwe + Vwsg
BWS = weeeecmmeree e =

( 1.25621 ) + ( .03306 ) + ( 20.26645)

- 14 -
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1.25621

.03306

20.26645



Emission Testing Services, Inc. Client : AMOCO

P.O. Box 15075 Source : TURBINE
Baton Rouge, LA 70895 Testing Date : 6-28-88
504-925-8405 Run : 3

DETERMINATION OF DRY MOLECULAR WEIGHT

Md - Dry molecular weight, lb/ lb-mole

$CO2 - Percent CO2 by volume ( dry basis )
£02 - Percent 02 by volume ( dry basis )
$CO - Percent CO by volume ( dry basis )
$N2 - Percent N2 by volume ( dry basis )

0.280 - Molecular weight of N2 or CO, divided by 100
0.320 - Molecular weight of 02, divided by 100
0.440 Molecular weight of CO2, divided by 100

Md

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

0.440( 2.4 ) + 0.320( 16.8 ) + 0.280( 80.8 + .0)
29.056

- 15 -



Emi
P.O
Bat
504

Ms

Vs

Qsd

Qsd

ssion Testing Services, Inc. Client : AMOCO

. Box 15075 Source : TURBINE

on Rouge, LA 70895 Testing Date : 6-28-88
-925-8405 Run : 3

DETERMINATION OF STACK GAS VELOCITY AND VOLUMETRIC FLOW RATE

A - Cross-sectional area of stack, ft2
Bws - Moisture fraction of stack gas
Cp - Pitot tube coefficient
dapP - Average, square root of velocity head of stack gas
Kp - Pitot tube constant,
ft/sec ( 1b in-Hg/ lb-mole deg R in Hg)%0.5
Md - Molecular weight of stack gas, dry basis, 1b/ lb-mole
Ms - Molecular weight of stack gas, wet basis, 1lb/ lb-mole
Pbar - Barometric pressure at measurement site, in-Hg
Pg - Static pressure of the stack gas, in H20
Ps - Absolute stack gas pressure, in-Hg
Pstd - Standard absolute pressure, 29.92 in-Hg
Qsd - Dry volumetric stack gas flow rate
standard conditions, DSCF/Hr
Ts - Average stack gas temperature, deg R
Tstd - Standard absolute temperature, 528 deg R
Vs - Average stack gas velocity, ft/sec

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

Md (1 - Bws ) + 18.0 ( Bws ) =

= ( 29.056 )( 1 - .0598 ) + ( 18.0 )( .0598 ) = 28.395
( Ts ) 0.5
= Kp Cp Dp (-=-=v--—- ) =
( Ps Ms )
( 1265, ) 0.5
=( 85.49 )( .800 )( 1.630 )(==vme—mcmmmmmeeee ) =135,8051

Tstd Ps
= 3600 ( 1 - Bws ) V§ A ==comn oo =
Ts Pstd
( 528 )( 30.028 )
= 3600( 1 - .0598 )( 135.8051 )( 3.1416 ) el
( 1265. )( 29.92 )
= 605066.4

- 16 -
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METHOD 109 DATA SHEET

cournny Dy Mecrvetsnd sovrce + 9724 oars 6/sp /66

PARAMETER d& LOADY /Y RUN NUMBER _/

—————

CALIBRATION STATISTICS

Cylinder Initial Analyzer Final Analyzer ¥Drift
Value Response Response
mv ppm mv ppm
zero Az 20 [/ 5Y -2/ Yy =/
Low LE3Y 230 2749 RIE3R  2))7 —43
Mid SEH 535 59/4 535 594y 12,

High &85 o Zeg IR o 22

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

Slope 4,037 Intercept 6/ Span Range /2739

¥Vrift = Final response (ppm) - Initial response (ppm) X 1090

Wy

Span (ppm)
TEST DATA

Start time 2.’{5 Finish time 9,‘/ Minutes per point 2
Test Point mv Sample port A 7,3

1 H, 11 21

2 p// 12 22

3 ﬁ!gl 13 23

4 g 14 T 28 T

5 j 15 25 _

6 16 26 Ave. mv M?ﬁ)

7 17 27

8 18 28 Ave. conc.

9 19 29 1{&5_? pPpm

19 20 30

COMMENTS



ETS

METHOD 106 DATA SHEET

COMPANY ,&-A@M SOURCE # F7-4 DATE _&/z #/FF

PARAMETER Co LOADY /MK RUN NUMBER _ 2

CALIBRATION STATISTICS

Cylinder Initial Analyzer Final Analyzer $Drift
Value Response Response
mv ppm mv ppm
Zero /_V_é -2/ /62_ "'/A? /.77 3
Low JA7¥ 227 2273 239 27262

_0;__
23
wia 5974 535 5743 535 59/3 o
High P2.,5 f¢z b wﬂ_‘_g__;
Calibration curve: ppm = (response mv)(slope) + intercept

Slope m Intercept _ 3 &S span Range /07/7

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

TEST DATA

Start time Z/,'ﬂﬁ Finish time /Zf00 Minutes per point 'Z

Test Point mv Sample port

1 /7 11 21

2 12 22

3 13 23

4 14 24

5 “goz 15 25

6 16 26 Ave. mv ﬁ?{ZS‘
7 § 17 27

8 ﬁﬁﬁﬁf 18 28 Ave. conc.
9 19 29 %53, é/4 ppm
10 20 30

COMMENTS:



METHOD

COMPANY /)

pARAMETER __ (O

CALIBRATION

Cylinder
Value

Zero é Z
Low ¢§%7é§/

slope & /4 G5

10 DATA

LOAD%

X

Initial Analyzer
Response
mv

—/¥
230
mia SZ7% 535
nish £2.55° W1

Calibration curve:

ppm
1450
225
526
youa

. o~
Intercept 3.45

ETS

SHEET

.9 SOURCE # ZZ-/% DATE é— 4'5{4’22

RUN NUMBER 5

STATISTICS

Final Analyzer ¥Drift

Response
mv ppm
—22 L5Y &z
Y 233 -az
S SEZ 25
S 4G4RS s

ppm = (response mv)(slope) + intercept

Span Range /Z4, é(ﬁ

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

Start time /320

Test Point mv

’—I
QUVUONONULD WK

COMMENTS :

11
12
13
14
15
le
17
18
19
20

TEST

Span (ppm)

Finish time A2/'¢s

DATA

Minutes per point ﬁ7

Sample port

21
22
23
24
25
26
27
28
29
30

T

Ave. mv {Z{)Z/é;z S

Ave. conc.

Y (2 {4pPm



Emission Testing Services, Inc. Client : AMOCO

P.O. Box 15075 Source : TURBINE
Baton Rouge, LA 70895 Testing Date : 6-28-88
504-925-8405

CARBON MONOXIDE EMISSION RATE

ECO

Carbon Monoxide emission rate, 1b/Hr

F - Conversion factor for carbon monoxide, ( 1b/ft3 )/( PPM )
( Mco/385 /1,000,000 = 7.2727 X 10-8

385 - Volume of an ideal gas, ft°, at 528 deg R, 29.92 in-Hg

Moo - Molecular weight of carbon monoxide, 28.00 lb/lb-mole

CSms - Concentration of CO as measured after scrubbing CO2 - PPM

CO2f - Concentration of CO2 scrubbed from sample, %/100

COyy ~ Concentration of carbon monoxide, corr. §or C02 - PPM

COuy ~ Concentration of carbon monoxide - 1lb/ft

Qsqa - Dry volumetric stack gas flow rate, DSCF/Hr

CORRECTED CO CONCENTRATION FOR CO2 SCRUBBED

Covv = COms ( 1 - CO2f )

covv = ( 46.139 )1 - 0.024 ) = 45.032

CO,y = CO F = ( 45.032 )( 7.2727 X 10-8 ) = 3.275 X 10-6

ECO = Qg4 CO,, = ( 606692.7 )( 3.275 X 10-6 ) = 1.987
------- RUN ¢ 2 --=- -

covv = ( 45.616 )( 1 - 0.024 ) = 44.521
O, = CO,, F = ( 44.521 )( 7.2727 X 10-8 ) = 3.237 X 10-6
ECO = Qgq CO,y = ( 596727.0 )( 3.237 X 10-6 ) = 1.932
————— RUN # 3 ------

covv = ( 45.626 )( 1 - 0.024 ) = 44.531
CO,y = COyy F = ( 44.531 )( 7.2727 X 10-8 ) = 3.238 X 10-6
ECO = Qgq COyy = ( 605066.4 )( 3.238 X 10-6 ) = 1.960

- 17 -



METHOD 20

OXYGEN TRAVERSE DATA SHEET

COMPANY : Sroc &M’m/ . SOURCE: Zueline Z 74
DATE;: Ts 27,7767

OPERATOR: =z =

NUMBER OF PORTS: Z

STACK TYPE: (2@’&&:

LEAST SQUARES CURVE:

$ OXYGEN = (mv reading)(2.600é6 ) - p44¢

A
OXYGEN OXYGEN
PORT/ TRAVERSE POINT RIE:AD}NG CONCE?T!)!ATAION
mv %
A/ | 4.93 : /2378
Z Zé L9723 L2328
A ¢ _£.93 _42—322-—'
&5 &89 _L227¥
yZ R _b.Ye L2300
A7 4.90 ~ J7 300
]  32C
y_ 7 .£7 » :
¥ W72 42300
Y A 6.7 /2.220
672




METHOD 28 DATA SHEET

RESPONSE TIME TEST

COMPANY:MW SOURCE: ZWéﬁ el 2

DATE: .7;,{/5 22, [ FFF ANALYZER: ZZZ&%@&:

OPERATOR: SPAN GAS: /S Z/3 %

UPSCALE TIME DOWNSCALE TIME

1) 7& sec. 1) 58

S2 sec. &7 50

o ___ 5
6( 52 ' sec. &/ 54
of

secC.

sec.,

secC.

secC.

54 e, B 57

5) sec. 5)

6) sec. 6)

gsecC.

secC.

secC.

AVG. 5 206:2 sec. AVG. ,ﬁé?
Greater Avg. = !3. &7 sec.

Analyzer responce time =k+ avg.

ART = ZZ_’i sec.,




ETS

EMISSION TESTING SERVICES. INC.

STATIONARY GAS TURBINE DATA SHEET

COMPANY M&M source ¢ S7-4 oate 6/28/£
PARAMETER LOADS% RUN NUMBER
Ay Ve 7. v

CALIBRATION STATISTICS

Cylinder Initial Analyzer Final Analyzer $Drift
Value Response Response
mv ppPm mv ppm

zero M2 & L5 & /L9 0.z
Low 4082 /72 Y% (56 <45 o4

wa 726/ 35 722 597 723 42
High /T3 W /778 /(789 —o
Calibration curve: ppm = (response mv) (sl pezj- intercept

siope 42/ ZZ& Intercepf: 459 span Range J2Z2@.%Y/
$Drift = Final response (ppm) - Initial response (ppm) X 100

Initial response (ppm)

TEST DATA

Temperature: WB & DB éz BP

Start time 2.'5[,2’ Finish time 4—'4/5 Minutes per point Z

Sample port “ﬂ " f.'é‘

Test Point mv
S 4 M= YA
2 A S He = 002225
4
5
8 4
average = ppm _‘Z_Z_/3 O
129,875

COMMENTS:



ETS

EMISSION TESTING SERVICES, INC.

STATIONARY GAS TURBINE DATA SHEET

COMPANY MMZ SOURCE # §7-¥# DAatE ¢/ 2 g/;/p
paraMETER ALk LOADY 228y RUN NUMBER _ 2

CALIBRATION STATISTTICS

Cylinder Initial Analyzer Final Analyzer $Drift
Value Response Response
mv ppm mv ppm
Nz /A g 4
Zero / 28’ y /7b 0-3

low Yo§z7 /56 Y2 /87 46 o2
Mid 2495/ 349 723 3% 121 8L
High /9£93 Doz /922 £79 /7KL 43

Calibration curve: ppm = (response mv) (slope) + intercept
siope H22/5 9 Intercept —0.0%3 Span Range 22/:5"/
$Drift = Final response (ppm) - Initial response (ppm) X 100

Initial response (ppm)

TEST DATA

Temperature: WB?S o8 &/2) BP
Start time é(z"ﬂ& Finish time /Z. 00 Minutes per point Z

Sample port

Test Point mv
3
?, % S AL = O o22¢C
3
7
8
average % m ZZeff.B

COMMENTS: /R, 2S5~



ETS

EMISSION TESTING SERVICES. INC.

STATIONARY GAS TURBINE DATA SHEET

COMPANY

oy 202005/ SOURCE 4 £/ «s DATE [/ 2y /¢
PARAMETER /l/@L LOADS /274 RUN NUMBER %

CALIBRATION STATISTTICS

Cylinder Initial Analyzer Final Analyzer $Drift
Value Response Response
mv ppm mv ppm

Zero 4/’&» 7 /.366 /L7 ,5%8 of
Low _A087 /58 4220 .Y Yz o
Mida G487/ | Y8 77259 347 9237 o/
High (FLGY 821 1945 XN, [y —o3
Calibration curve: ppm = (response mv) (slope) + intercept

slope £-2230% Intercebt —{.464 3  Span Range 222437

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

TEST DA TA
Temperature: WB /o DB /03 BP
Start time /% /¢ Finish time /&' Minutes per point :_7_

Sample port

Test Point mv

SRt

QOO ULE W

E&

n 28 2,

COMMENTS:



Emission Testing Services, Inc. Client : AMOCO
P.O. Box 15075 Source : TURBINE
Baton Rouge, LA 70895 Testing Date : 6-28-88

504-925-8405

OXIDES OF NITROGEN EMISSION RATE -~ SUBPART GG

ENOX Oxides of nitrogen as NO2,emission rate, lb/Hr 3
F - Conversion factor for NO2, 1.1948 X 10-7 ( 1b/ft” )/(PPM)
NOX - NOX Conc. as NO2, ISO condltlons, PPM 3
NOX,, - NOX Conc. as NO2, ISO conditions, 1lb/ ft
- Dry volumetric stack gas flow rate, DSCF/Hr

ngcc - NOX conc. as measured, PPM

Pref - Reference combuster inlet pressure, at ISO conditions,
supplied by Turbine manufacturer, Kilopascals absolute

Pobs - Measured combuster inlet pressure, Kilopascals absolute

Hops - Specific humidity of ambient air, 1lb H20/ 1lb dry air

Tamb - Measured ambient temperature, DEG. K

CORRECTION TO ISO STANDARD DAY CONDITIONS

NOXyy = CONC, ( Brop )0-5( 120 Hopg - 0.00633 ) (585 )1.53
( Pobs ) ( ) Tamb )

------ RUN # 1 -—-——

NOX,, =( 29.130)(496.4 )%-5( e12( 0.0222- 0.00633 ), ( 3588 )1.53 =
(464.2 ) ( : )(304.7)

NOX,, = NOX,, F = ( 35.536 )( 1.1948 X 1077 ) = 4.245 X 10-6

ENOX = Qsd NOva = (606692.7 Y( 4,245 X 10-6 ) = 2.576

—————— RUN 4 2 --- ——-

NOX,, =( 28.453)(496.4 )0-5( 190 0.0244- 0-00633 ))( 595 )1.53
(455.1 ) ( ) (312.4)

NOX,, = NOX,, F = ( 34.939 )( 1.1948 X 1077 ) = 4.174 X 10-6

ENOX = Qg4 NOX,, = (596727.0 )( 4.174 X 10-6 ) = 2.491

—————— RUN # 3 ------

NOX, =( 28.246)(496.4 )0-5( &19( ¢,0232- 0.00633 ))( 245 )1.53 -
(452.3 ) ( ) (312.4)

NOX,, = NOX,, F = ( 34,137 )( 1.1948 X 1077 ) = 4.078 X 10-6

ENOX = Qg4 NOX, = (605066.4 )( 4.078 X 10-6 ) = 2.468

- 18 -



Emission Testing Services, IncC. Client : AMOCO
P.O. Box 15075 Source : TURBINE

Baton Rouge, LA 70895 Testing Date : 6-28-88
504-925-8405

OXIDES OF NITROGEN CONCENTRATION

CORRECTED TO 15 % OXYGEN - ISO STANDARD DAY CONDITIONS

CORRECTION TO 15 % OXYGEN

CONCmeas - NOX concentration as measured, Corr. to 1SO, PPM
CONCc - NOX concentration corrected to 15% OXYGEN, PPM
02,0onc - Measured oxygen concentration, %
CONC = CONC 5.9
c meas AR
20.9 - 02Conc
------ RUN $ 1 —-===—=-
CONCc = ( 35.536 ) 5.9 = 52.416
20.9 - ( 16.9 )
------ RUN $ 2 —-—=——-
CONCc = ( 34,939 ) 5.9 = 52.856
20.9 - ( 17.0 )
------ RUN $ 3 -~—=—-
CONCc = ( 34.137 ) 5.9 = 49.124

20,9 - ( 16.8 )

- 19 -



VISIBLE EMISSION OBSERVATION FORM

3CE NAME OBSERVATION DATE START TIME STOP TIME
_ Lo-Generation Tirbine E€62.888 08453; oqes
~ S|
eSS 0 15 | 30 | 4 0 s | 30 | e
epucTioN  Company ™ i
1 31
O 0 o o]
RY \A  ®ox 42
STATE 2P 2 © o | o 6 32
Morgana LA 0159 sjlolo|lo o |®
ONE SOURCE ID NUMBER 1o o ol o | =
24) b4~ 3630 21-4
51e | 6 |° 35
wCESS EQUIPMENT OPERATING MODE
Turbine Generator MAX sl o06|lole (O]
ITROL E:;J;‘:AENT wemm; :oos 7| o | e ole ¥
— + N + 8 o o) o o) 38
’SCRIBE EMISSION POINT ) o -
rt 1 Abeve _géuc sToP SAME © o (@&
~GHT ABOVE GROUND LEVEL HEIGHT RELATIVE TO OBSERVER 10 o o o ° 40
art 30’ stor SAME |sart 24, 1! stor SAME wiliololo o |#
TANCE FROM OBSERVER DIRECTION FROM OBSERVER
_RT Zoo’ SToP Zoo’ |START W EST stor SAME 210 oleol @ 2
ESCRIBE EMISSIONS Blo |» o °o\|=
AT MNowE sToP Mwe “lo |lgle | 6| ™
__SSION COLOR PLUME TYPE contnuous O | | s o
. O | ® o |2
TART V/A stor SAME | Fucmves INTERMITTENT O
TER DROPLETS PRESENT IS WATER DROPLET PLUME hdl Y o |leo o 48
nog YESD ATTACHED U} pETACHED L | | 17 21 o dlo | @
OINT IN THE PLUME AT WHICH OPACITY WAS DETERMINED | ” -
+ART N/A STOP S AmE olo |lo | O
‘ 9 e 9
_ SCRIBE BACKGROUND "loelolole "
Tart M3y sToP SAME 1o |o clo]®
**CKGROUND COLOR SKY CONDITIONS 21 Py
AT Gr stor SAME | start CLEAR sToP SAME
D SPEED | WIND DIRECTION — 2 52
TART _ SPF_stor SmPH | sTART WSEW stor  SAME 23 53
BIENT TEMP "WET BULB TEMP AH, percent e T =
~an1_B3°F stor 8s°f 8z°F 14 °/
25 55
SAURCE LAYOUT SKETCH \ Draw North Arrow - "
X  Emission Paint
- @ 27 57
28 sa
_ 29 59
30 60

Sun < Wind —~

Piumeand O
Stack

Observer's Position

— Sun Location Line

JMMENTS

AVERAGE OPACITY FOR
HIGHEST PERIQD o

NUMBER OF READINGS ABOVE
o % WERE o

©  MINIMUM

RANGE OF OPACITY READINGS

o

MAXIMUM

OBSERVER'S NAME (PRINT)

Todn K. Anvéewoz, Jr .

oasezvea S s»suttns Q‘
JRGANIZATION

Emissiopns 7}fTMJ 6 Serwvicé€s

DATE

0Lz888

-__MVE RECEIVED A COPY OF THESE OPACITY OBSERVATIONS

CERTIFIED BY DATE
SIGNATURE Lonlsiana D.E-& o428
TTLE VERIFIED BY DATE

DATE T. GPSeN 042188




VISIBLE EMISSION OBSERVATION FORM

ACE NAME

: OBSERVATION DATE START TIME STOP TIME
- Co- Generation Turbine 0e2888 1jo0 lizo
YRESS SEC SEC s

0 15 30 45 ° 15 ) 4
Amoco ProoucTion ComPanY || ™
- : 1lolole |Jo | ™
R+ 1A  Box 42
STATE b 2 el @ o o |
_Morqanza LA 101549 3|l ol | O]l | ®
ONE SOURCE 1D NUMBER . o o A "
4
So4) b¢-3630 81-4 ®
__CESS EQUIPMENT OPERATING MODE
Turbine Generator MAx clolololo | ®
TROL EQUIPMENT OPERATING MODE
N JA N/A Lo to o o -
' : : tlolo|lolo|®*
SCRIBE EMISSION POINT . P o ”
ar 1’ Abeve S‘l[ac.l( stor  SAME o o
__3HT ABOVE GROUND LEVEL HEIGHT RELATIVE TO OBSERVER 10 o O © o 40
ART 30"  sToP SAME | START $.2! stor SAME " @ o olo |«
~TANCE FROM OBSERVER DIRECTION FROM OBSERVER
ar 280’ sior Zeo’” |start WEsT stor SAME 12 | o o |0 42
ZSCRIBE EMISSIONS Blole lo o | =
ar Mowne stor MowE “leo|le o |lo | 4
_ SSION COLOR PLUME TYPE CONTINUOUS O 5 e
TART N [ A stor SAME | Fucmve G INTERMITTENT O o o 0. Q
ATER DROPLETS PRESENT IS WATER DROPLET PLUME 10 | @ cle | %]}
NOW YESO ATTACHED U DETACHED [ 17 o o ole 47
OINT IN THE PLUNE AT WHICH OPACITY WAS DETERMINED | ” -
war A [A stor  SAME 0l9 loel o
: 19 .3 49
iCRIBE BACKGROUND o cjlo o

TART  HABY stor SAME 0210 |0 ol o|*®

ACKGROUND COLOR SKY CONDITIONS 21 51
ar Gray stor SAME |stanr c lear stor SAME .

4D SPEED ' WIND DIRECTION 2 2

TART JMPH stor SAME |starT SW  stor SAME 23 53
BIENT TEMP TWET BULB TEMP AH, percent ” "

o
_wr 00F  stor Q¥ 85°F SZ2 = p”
SOURCE LAYOUT SKETCH \ Draw North Arrow ” "
X Emission Point 2
— @ 27 57
28 58
29 59
30 60
Sun <> Wind = N
Plume and Observer's Posilion AVERAGE GPACITY FOR NUMBER OF READINGS ABOVE
—  Stack o] O HWERE g
RANGE OF OPACITY READINGS
—————————— ¢ MINIMUM O MAXIMUM

— Sun Location Line

FOMMENTS

OBSERVER'S NAME (PRINT)

Toun R ANGELLDZ/ Ja.

BSERVER'S SIGNATURE DATE
— . ) \& . 062809
GANIZATION I
: Emissiong 165TWG  Setuilces
IAVE RECEIVED A COPY OF THESE OPACITY OBSERVATIONS CERTIFIED BY DATE
SIGNATURE Lewiciona V- E &, 04zigg
TITLE VERIFIED BY DATE

DATE

o4t 88

T, Gipsen




VISIBLE EMISSION OBSERVATION FORM

SOURCE NAME

OBSERVATION DATE START TIME STOP TIME
Co - Gencrw(“on nrbr'na OLLBARA /300 {320
JORE SEC SEC
0 15 as 15 | 30 | 4
~ Moclp /Kobuc TioN CO”‘\PANY MIN MIN
1 0 Po) /] o .3
£+ JA Boex 41
iy STATE zP 2 o|l o | ® 0 2
Moreanz-a LA 70159 3 | @ o lo |0 | >
SHONE e SOURCE 1D NUMBER
. 4 (4] (o} O 34
Se¢) bi%=- 3630 81- 4 o
~ 5 6 | o o |lo 35
PROCESS EQUIPMENT OPERATING MODE
Turbing Generator MAX ¢ 10 oclo o 3
ONTROL EQUIPMENT OPERATING MODE 1 | o Ol o 6 | =
N [ A N/ A 8 V] [ o 0 38
ESCRIBE EMISSION POINT
9 39
_tant 1’ Abeve Stack sior SAmME 01010 |0
HEIGHT ABOVE GROUND LEVEL HEIGHT RELATIVE TO OBSERVER 0wl 0 0|0 D | «
~TART 30' stor SAME  |starT %L’ stor SAME nlplo |o 0 | a
ISTANCE FROM OBSERVER DIRECTION FROM OBSERVER
START Zoo!  stopr Zoo/ START sTor SAME 210 o o e |«
"SESCRIBE EMISSIONS Ble [3) 0 10 | =
TART Mow £ sTOP Mowe “ 1l o0 o | Fo) 4“
|"EMISSION COLOR PLUME TYPE contmuoUs O Tys |, o ol o |
START M [ A stor SAME | FUGTIVEC INTERMITTENT O
VATER DROPLETS PRESENT IS WATER DROPLET PLUME 1o | O 4 O | %
NOM YESO ATTACHED 2 DETACHED 1 || 17 | p o o o |+
I_F‘OiNT IN THE PLUNE AT WHICH OPACITY WAS DETERMINED ' " 1 -
TanT MR stor  SAME o |0olo o
_ 19 : 49
l-osscmas BACKGROUND 0 0 o °
starr  BLUE - SKy sTop SAME 210 0 1D | b | *=
JACKGROUNO COLOR ! SKY CONDITIONS 21 ' 51
—~TART BLUE stor SAME |staar clear stor SAME
WIND SPEED WIND DIRECTION 2 52
sTART 3 MPH stor SAME  |stanr WSW stor SAME 23 53
\MBIENT TEMP T WET BULB TEMP AR, percent 2e "
[staar 9625 stor 98°F 8LoF S0
25 55
SOURCE LAYOUT SKETCH Draw North Arrow 26 .
— X Emission Point
7 @ 2 57
// 28 sa
-— 29 59
30 80
Sun <> Wind —~

Plumeand O
Stack

Observer's Position

Sun Location Line

AVERAGE OPACITY FOR
HIGHEST PERIOCD 1)

NUMBER OF READINGS ABOVE
© Y WERE o)

O MINIMUM

RANGE OF OPACITY READINGS

(&)

COMMENTS
T

OBSERVER'S NAME (PRINT)

Ton A AnvGetreoz, Jo.

o§:¢,emea's€mn f({me Q\
ng, . t“ 95 f!ﬂ' , .
OOGANIZAT!ON o

DATE

062888

Emiss joNS ESTING SERVICES
HAVE RECEIVED A COPY OF THESE OPACITY OBSERVATIONS CERTIFIED BY DATE
SIGNATURE isione D-E. Q. o¢ Ll B8
TITLE VERIFIED BY DATE
- DATE J. GiPsoy o4t 88




ETS

METHOD 6 C&7E DATA SHEET

comeany Loy Hovarion/ SORCE ¥ §7-Y vate _&/28/88

PARAMETER Ja LOADS /Z#2X RUN NUMBER /

L=

CALIBRATION STATISTICS

Cylinder Value Analyzer Response Absolute Difference % Span

mv ppm mv ppm +2%
Zero /V 2 Or23 o003 ﬂ',?é & 063 o
mia /3/3 538 /3/2 36 1307 —22-

nigh ,9£F go#¢ [T 804 1490 o

Calibration curve: ppm = (response mv)(slope) + intercept
Slope £, 547/ Intercept — 0.593 Span Range 2% 59

Analyzer Cal Init. Analyzer Resp. Final Analyzer Resp.
mv Ppm Bias mv ppm Bias Span Drift
*5 5 3

Conc. /V/A

Sys. Cal. Bias = Sys. cal. (ppml - analyzer cal. (ppm) X 1090
Span (ppm)

$Drift = Final sys. resp. (ppm) - Initial sys. resp. (ppm) X 100
span (ppm)

TEST DATA

Start time g/i‘b" Finish time CZ://g Minutes per point :Z

B e

Test Point mv Ssample port /& :',(_S

1 & 11 21

2 E% 12 22 T

3 13 23

4 v 14 24

5 ) 15 25

6 % 16 26 —  Ave. mv ¢.79

7 b 17 27

g 18 28 Ave. conc.
19 29 é‘ &Z ®

19 20 30 / PR /p

COMMENTS :



ETS

METHOD 6C&7E DATA SHEET

conent Srode Hpaetsd owce + $24 s 6/25/e0

PARAMETER 2 LOADY a2yt RUN NUMBER _Z
CALIBRATION STATISTICS

Cylinder Value Analyzer Response Absolute Difference % Span
mv ppm mv rpm +2%

zero N7 2237 o1 023 w1y O
Mid  /3/3 G2¢ /307 537 (3.4 ot
High /P79 go# 1292  fo4 199> O
Calibration curve? ppm = (response mv)(slope) + intercept

Slope Zfﬁ'ﬂ Intercept —¢, 4 72 Span Range o z?gz,

Analyzer Cal 1Init. Analyzer Resp. Final Analyzer Resp.
mv ppm Bias mv ppm Bias Span Drift
+5 +5 +3
Conc. 4641
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 ///0  Finish time /2.0 Minutes per point Z

Test Point mv Sample port

N

1 50 11 21

2 12 22

3 5 13 23

4 14 24

5 15 25 DD
6 16 26 Ave. mv é«f

7 ég%g?L 17 27

8 18 28 - Ave. conc.

9 19 29 ppm
19 20 30

COMMENTS s



ETS

METHOD 6 C&7E DATA SHEET

COMPANY MMSOURCE + £ 7-4% DATE 6/15@2

PARAMETER 0 . LOADS RUN NUMBER

,
;h__
CALIBRATION STATISTICS

Cylinder value Analyzer Response Absolute Difference % Span

mv ppm mv ppm +2%
Zero A/Z 0.2 ; 00 Z (:'r.g ; 00 ‘z o
mid  /3./3 8§37 /3/0 535 1305 -0z

High ZZ,@ Zﬂf’ /9 76 Sas5” (978 bz ol

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

Slope 2,54 Z,Z Intercept *ﬂ577 Span Range ,?L/fﬂf

Analyzer Cal 1Init. Analyzer Resp. Final Analyzer Resp.
mv ppm Bias mv ppm Bias Span Drift
15 5 43
Conc.

Sys. Cal. Bias = Sys. cal. (ppm) - analyzer cal. (ppm) X 100
Span (ppm)

8Drift = Final sys. resp. (ppm) - Initial sys. resp. (ppm) X 109
span (ppm)

TEST DATA

Start time./f%éﬁg Finish time /@2'2?7 Minutes per point 77

Test Point mv Sample port

1 11 21

2 12 22

3 13 23

4 14 24

5 15 25 gﬁ >
6 16 — 26 7 Ave. mv 'Zé3
7 17 27

8 18 28 ' Ave. conc. //
9 19 29 L LSS PPR S
109 20 30 ©

COMMENTS :
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TURBINE OPERATIONAL RECORD

Company Name YNy V
Company Location__ JMpREAV/ZH Swl /é)L
Turbine Name_mgL@jp(;Lg S/fﬁFT)

Turbine Source I. D. No. 37-—4

Design Specifications

Manufacturer”s Name_ Sp/mR  JuRADE< TNCor Lor ATEA
Model No._ G L /-S4 - Kato
Serial No.S5G $79/7

Parameter Specifications

A. Fuel Type Mptural é&s B. Fuel Supplier_ AMoclo

C. Fuel Flow Units_ MMEF)  Meas. Method OREILE //Jn‘g S METZER

D. Is unit equipped for waste heat recovery? Ye <
[ 4

Desacribe 7L7‘/E/€/no -——FZgaD

E. Does unit use water or steam injection? A/ﬂ

Describe measurement method (continuous flow, start-finish

volumes, etc) A//%
7

F. Combustor Inlet Pressure units (psia, kpa, etc.) 57 Pl

G. Combustor Inlet Temperature units /(///?
7

Ultimate Fuel Analysis

c S H Ash
0 Hzo N
Trace Metals: Na Va . K

Fuel elements added

Fuel elements added for smoke suppression




. 0000 14

TURBINE TEST RUN LOG /47 run

"'rurbine oﬁetatc;r
- pate £-23-8%  mimer—start o0g3s il

End———5g3s — -
Anib’i.ent Témperature, at t'trn‘e“f"of test _ | 97°F
- Turbine Load Condition %_. B ) 200 %%
- DATA LOG TIME - @83 gy | 1pgso 090§
(15 minute intervata)y . | . o _
Fuel Feed (flow) MCFD ' _gey 22 . 8T8

222p
- . 7.
— .Jl"v . - ¢ - .
_SW)' R —_
— B ’ ‘m' o - . —————
' 'rurbine Speed (rpm) 22.300 29,290 ‘23,3 22200

_ | combustor Inlefg Temperature lJL v‘ _M/M .N/B

Jéombus’tor Inlet Pressure A bF b £ a¢s
’ Generator Load (%W ifl goo Z F 770/27("4 7502270 25./870
) .,COmbustor Chamber Pressure Hﬂ/}' ‘ ///,4 /’/ﬂ 2 /A

Run Conditions:

Remarks ]

4
4
&
+

A g




T -
'SLMW)

TURBINE TEST RUN LOG /67 run

Turbine operator__ Dasud K-l erde

Date é,‘ A9-9% Timet+— s;ut_&g_:ﬂ;:,mdw'-\ '

Ambient Temperature, at time of test.
Turbine Load Condition %.' \
DATA LOG TIME . »

(15 minute intervaks) .
Fuel Feed (flow) MCFO

| EE

-

Turbine Speed (rpm) “. 3

:

L0950
7%
Combustor Inlet Temperature 1174 :‘.(A

Combustor Inlet Pressure L7

5

Gegefator Load (Kw)/E'yEn' 7%0/715 zur/zé\;

\\,
Combustor Chamber Pressure M/A AM/A

NRNREEEN
ARRREREE

bt a. e

]

(0D %

Run Condit :I.on's s

Remarks:

TN
Jg T WNIRLES 4 -

s



-Remarks:

TURBINE TEST RUN LoG a4 rwn

ﬁr‘bine C.).l::erato'i' - 0%!1( Q_ﬁ#

Date ﬁ; 22-% T4mef~s:nt 400, —End——"—7TJop -

Ambient Temperature, at time of test. _ | 108
'rurblne Load Condition %_' : _ ' ' 100 %o
' DATA 10G TIME ‘ sz o

(15 minute intervars)y > O o L
Fuel Feed (flow) MCFO 260 Dép . _Qbo D 6o
Turbine Speed (fpm)? “. w 22 300 : 22300 22 30
Combustor Inlet Temperature _A//4 N/ A A/A !:":!
Combustor Inlet Pressure ﬁénSL bl pss ﬁﬁi’ éé ¢/
Generator Load (Kw)/ %I-o».ﬂ' Tup/2 0%  250/3%0F 150/g10F  180/$80°F
Combustor Champer Pressure !ZZB M /A . 7. w7

Run Conditiohs:




TURBINE TEST RUN LOG 2ngd, Run

Turbine oﬁerato'r

‘Date A. -

.Ambient Temperature, at time of test. _ | 1035

Turbine Load Condition %_.

(5

DATA LOG TIME .
(15 minute intervats) . 00
Fuel Feed (flow) ‘ 140
oo oo 2 -
Stea )
. ENGINE Exhaust Temp —_—
Turbine Speed (rpm) <. 22,300
.7/

Combustor Inlet Temperature

Combustor Inlet Pressure
Generator Lan (Kw)/é,’g{;;’r 73245 70°F
Combustor Chamber Pressure - A//4

I3

Run COnditioﬁss

Remarks:

e T



TURBINE TEST RUN LOG Srd /Qun

»’I‘u>rbine 0perator /}W/ // 0&%

Date &"i&’ -4 T-ime—c——-'s:tant 1200 End——7300 =
Ambient Temperature, at time of test. * | 57°

Turbine Load Condition %‘. . ) '- 1700 7

DATA LOG TIME : 1200 s »lagg 124S

(15 minute interva-lss‘)" o
Fuel Feed (fl.ow) MCFO - D60 260 . 2p 240
. » ;
. . ENSINE Exhaust fm,o | .

Turbine Speed (rpm) azm A0 29.3@ 2, }05
'COmbustor Inlet Temperature Al y. 77 % _N/A A(&. k
Combustor Inlet Pressure (el nss (b 66 P v

ExhousT.

Generator Load { ¥w) / Tom ; yr0/288 M\gp\ T4o J5AS 250/ 58D

Combustor Champer Pressure &/ WA /A A/4

RLm Condit ioﬁs t

Remerks 3

e v — e e 4 14 4

e



TURBINE 'TEST RUN LOG

3"‘;“'1"utv-bine Op;rator 0@./ l( ‘Qﬂeé

. Date é -2F-€8 'ni.mee—-—-sr.ut /390 __ Eng————-
‘ Ambient Temperature, at. ‘time of test » ' g 2°
- Turbine Load condition %_' ~ ) : 1op°°
—~ .. DATA LOG TIME : . 1300
(15 minute interv&ts‘)‘

Fuel Feed (flow) MCFO 260
— iy - ~

S,t.aa )

¢ ENGINE £x/m,u$f ﬁmp
Turbine Speed (rpm)

— _ cOmbustor Inlet Temperature 1A

: Combustor Inlet Pressure
Generator Load (Kbv)/ “i‘:}’ m
) - Combustor Chamber Pressure

%
IERERREEn
|
|

Ruxi Conditions:

— Remarks:

~re®




</

REMARKS 2 H28 (FIELD TEBT) = 2,5 PFM
TIME 9:00 AM

CYL # 413

o s e e ot e on B r B fars (6 K o Yl ot e A S S i 0 i vy e b O

COMFONENT ANALYSIS

MOL GFRrM @
COMEONENT FERCENT 15,028
FSI1a
CAREON DIOXIDE (co2 1.30
NITROGEN ( N2) 0. 18
METHANE « CL) 2.79
ETHANE ( C2) T. a7 1,001
PROFAME ¢ 03 0. 80 0.225
1S0-BUTANE (IC4) 0,295 G, 085
N-BUTANE (NG4) 0,20 Q. 064
I1SO-FPENTANE tI1Cs) O, 1% 0,049
N~FENTANE (NCS) O.07 Q. 026
HEXANES ( Cb&) ~ 0.17 0,071
HEPTANES PFL.US (C7+) Q.44 0O.207
TOTAL ' 100, 00
ETHANE + GFM 1.726
ISO-PENTANE + GPM Q. 383
COMPRESSIRILITY FACTOR Q.997%
BPECIFIC GRAVITY @ &0 DEG. F. (AIK = 1) 0.622
BTU/CU. FT. @ &0 DEB. F.. 15.025 PSIA DRY 1104.1
WET 1085, 3

PETROLEUM
ANALYST
INC ANALYTICAL CONSULTANTS
GAS ANALYSIS REPORT NO:  0135-062588-01 DATE:  0&-29-88
s AMOCO FRODUCTION COMFANY SAMFLE IDEMTIFICATION: |
ATTN: GAS MEAS. SEC. COMFANY:  AMOCO FRODUCTION JB
F.0. BOX 39500 FIELD:  MORGANZA CF#1  40-66%
LAFAYETTE LA 705973 LEASEs  TURBINE FUEL
SAMPLE DATA: DATE:  0&-28-88 BY: J. BENDILY
FSIG: 146  TEMP: 106 DEG.F. GRAV:  .612
MCF/Dy 250 DIFs 34 IN. DF: LES HZ0

120 SOUTH LONG ST. « LAFAYETTE LA 70506 « 2318/232-3568




" PETROLEUM
- ANALYST
INC.

g

ANALYTICAL CONSULTANTS

GAS ANALYE1S REFORT NO:

_“0OR: AMOCO FRODUCTION COMFANY

014-0629688~01 DATE: 06~29-86

SAMPLE IDENTIFICATION:

ATTN: GAS MEAS. SEC. COMEANY ) AMOCHO PRODUCTION JB
F.0O. BOX 39500 FIELD: MORGANZA CF#1 40-665
~ LAFAYETTE LA 70993 LEASE: TURRINE FUEL
~  SAMPLE DATA: DATE: 06-28-68 BY: J. BENDILY
FSI1G: 147 TEMF: 114 DEG.F. GRAV: .618
MCF/D: 250 DIF: 33 IN. DF: LBS H20
REMARKS1 HRS (FIELD TEST) = 2.5 PFM
TIME 11120 AM
CYL. # 310
— COMFONENT ANALYSIS
MOL BFM @
_ COMPONENT PERCENT 195,025
FSIA
CARBON DIOXIDE . (CO2) 1.37
NITROBEN ( N2) 0.15
- METHANE ¢ Cc1) 92.97 .
ETHANE ( £2) 3,64 0.993
PROPANE ( C3) G0.78 0,219
— 180~BUTANE (1C4) 0.23 0.077
N=EUTANE (NC4) O.1é 0,051
ISO-PENTANE (ICS) 0,13 0.04%
- N~-PENTANE (NCS) 0.07 0.026
HEXANES ( C&) 0.15 0.063
HEPTANES FLUS (C7+) 0.3% 0,165
— TOTAL. - 100, 00
ETHANE + BFM 1.643
r. ISO~-PENTANE + GPM 0.303
COMPRESSIRILITY FACTOR 0.9975
B SPECIFIC GRAVITY @ &0 DEG. F. (AIR = 1) 0,618
BTU/CU. FT., @ &0 DEG. F., 15.02% FSIA DRY 10946. 8
- WET 1078.1

120 SOUTH LONG ST. + LAFAYETTE LA 70506 + 318/232-3568



" PETROLEUM C)

ANALYST .
INC ANALYTICAL CONSULTANTS
~ GAS ANALYSI8 REFORT NO: 015-062988-01 DATE: 06~-29-88
“FOR: AMOCDO FRODUCTION COMFANY SAMFLE IDENTIFICATION: _
ATTN: GAS MEAS. SEC. COMFANY: AMOCO FRODUCTION JE
P.0. BOX 39300 FIELD: MORGANZA CF#1  40~640
- LAFAYETTE LA 70393 LEASE: TURBINE FLUEL
SAMPLE DATA: DATE: 06-28-88 BY; J. BENDILY
FSIGs 148 TEMP: 108 DEG.F. GRAV: 615
_ MCF/Dy 250 DIF: 35 1IN DF3 LES H20

REMARKS? H28 (FIELD TEST) = 2,5 PFM
TIME 1:30 PM

CYL # 208
COMPONENT ANALYSIS
_ MOL. BFM @
COMPONENT PERCENT 15, 025
FSIA
CARBON DIOXIDE  (CO2) 1.38
o NITROGEN ( N2) 0,15
METHANE ¢ C1) 92.90
. ETHANE ¢ €2) 3. 64 0.993
- FROPANE ( CH) 0,78 0.219
150-BUTANE (1C4) 0. 23 0,077
N~BUTANE (NC4) 0.16 0. 051
180~FENTANE (1CS) 0,13 0. 049
[ N-PENTANE (NCS) 0,07 0. 026
HEXANES { C&) 0.15 0.063
HEFTANES FLUS (C7+) 0. 41 0.193
I TOTAL 100. 00
ETHANE + GPM 1.671
[ 1S0-PENTANE + BFM 0,334
r COMPRESSIRILITY FAGTOR 0.9975
SPECIFIC GRAVITY @ 60 DEG. F. (AIR = 1) 0. 620
T BTU/CU. FT. @ 60 DEG. F.. 15.025 PSIA DRY 1099, 5
WET 10B0. 8

L 120 SOUTH LONG ST, « LAFAYETTE LA 70508 » 318/232.3568




V1I. APPENDIX

Contained in this section are the dry gas meter calibration,
wet test meter calibration, pitot tube calibration, das standard
certifications and resumes of the persons performing the testing.
Also included are excerpts from the instrument operations manuals
for all analytical instruments used, showing the principle of

operation, per formance specifications, flow diagrams, etc..

- 20 -



John R. Angelloz, Jr.
Sampling Specialist
ETS Incorporated

Baton Rouge, Louisiana

EDUCATION

B.S., Engineering Technology
Louisiana State University

Engineer Officer Advanced Course, 1988
Fort Belvoir, Virginia

Engineer Officer Basic Course, 1983
Fort Belvoir, Virginia

EXPERIENCE

1984 to Present - Transferred to ETS from Kemron when ETS
purchased assets. Testing Team Leader experienced in emission
testing, fugitive emissions, continuous emissions and ambient air
monitoring. Familiar with all routine US EPA New Source
Performance Test procedures. Routinely performs source sampling
and testing using Reference Method test as well as non-standard
testing procedures. Conducts calibration, repair and routine
maintenance of source sampling and continuous emission monitoring
equipment. Responsible for equipment and crew preparation,
calibration and logistics for sampling and testing projects.

1984 - Ashton and Associates - Computer Plotter Operator for
engineering drawings and prints. Responsible for current
materials inventory control.

1975 to 1984 - St. Alphonsus Church. Maintenance Supervisor of
maintenance personnel. Responsible for scheduling work, ordering

materials, quality control, maintenance safety, and time motion
sequences.

MILITARY

Louisiana National Guard - CPT. - Active duty



Troy W. LeSage
Sampling Specialist
ETS Incorporated

Baton Rouge, Louisiana

EDUCATION

Central High School

EXPERIENCE

1987 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 job preparation, equipment calibration, and equipment
maintenance.

1985 to 1987 - 1Industrial Hygiene Technican for an environmental
firm, performing metal analysis with atomic adsorption
spectophotometer, fiber analysis for asbestos and overseeing
asbestos abatement projects. -

EPA - Sampling and evaluation of Airborn Asbestos Temple
University

Air pollution control orientation course
Certified Emissions Opacity Reader.

Niosh - Supervision of Asbestos Abatement Projects, Texas A&M



Steven J. Schwartz
Instrumentation Engineer
ETS Incorporated

Baton Rouge, Louisiana

EDUCATION

A.A., Engineering
Palm Beach Junior College

B.S., Chemical Engineering
University of Southwestern Louisiana

B.S., Chemistry
University of Southwestern Louisiana

EXPERIENCE

1987 to present - Emission Testing Services, Inc. Field testing
of stack gases and parameters governing the performance of
stationary sources. Knowledgeable with the EPA Reference Methods
1-11, 20 and 25A compliance tests and analysis.

1985 to 1987 - University of Southwestern Louisiana. Student
stockroom assistant. Responsibilities include the
standardization and quality control of all research and classroom
reagents and chemicals. Coordinated the calibration and
maintenance of laboratory instruments and analyzers.

1982 to 1985 - Service Lab Analysis, Inc., Laboratory Manager.
Involved in all phases of wastewater, ground water and soil
analysis as proposed by the Louisiana Department of Natural
Resources, 29-B. Detailed laboratory investigations of EPA
methodology analysis of pesticides, organic and inorganic matter
according to SW-846. Group leader and oversaw the proposals and
technical reports to clients.
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METER BOX CALIBRATION DATA AND CALCULATION FORM

(English Un;Lts)

- Date g-7-825 Meter box number Sge

Barometric pressure, ?b . 30.8 in. Hg Calibrated by 'ﬁg;f L s’,:/'z;-
Orifice Wet .test |Dry gas | Wet test Dr éas meter
manometexr meter meter meter | Inlec| Outlet| Avg® Time
setting (vw) > (Vd)’ (tw): (td ): (td ): (td) ) (0) >
(aH), 3 ) i o
in. H,0 ft fr °F °F °F 9%F min.
B . SN2
0.5 > g/2.200) ¢3° |24 74 oy,
)< ./1 ,
_ 1.0 5 o0 90s| sy 5,3/ 3 / g, 2y
_® §e 75 — _
1.3 10 £21.917] €5 26 JO ;5.2 %
— vs | — 5 . 7 .
. ' o 'S 25 :
_ - 3.0 10 F41.6726 | £6 73 A 4 11,05
4.0 10 55,599 | ’ \ \ »
T A V_ P (t, + 460) [‘ ']2
_ S Y, = w b "d sHQ = _ 0.0317 W (e, * 460) 3
‘ d V.(P, + &H) P (t, + 460) [V
Hzo db 13.6 (tw + 460) b d . w
I (.03 /.78
1.5 | 0.110 ~ D5
~ /. 037 /. 81
- 2.0 0.147 // /)‘—/2, /'(/‘5 :)«'
3.0 [ 0.221 /oo 2 /& (7(_/
T 4.0 | 0.204
_ Average L )
[0 37 [ 924
Y =

Ratio of reading of wet test meter to dry test meter; tolerance for
- individual values + 0.02 from average.

2]
]

Orifice pressure differential that equates to 0.75 cfm of air @68 F

and 29.92 inches of mercury, in. HZO; tolerance for individual values
+ 0.20 from average.

)

: —— v" y
— Calibrated by ~/ A s c,() ! uXagv_(’
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PITOT TUBE CALIBRATION

Pitot Tube Number f- 3-3

Calibrated By

T. ke .Sa!c: Date - 2~
Point Standard "S" Type Pitot A p
Number Pitot 4 p (in. HZO)
(in. H20) "A" Side "B" Side
1 2. 1 1o O 170 0170
2 | 0. 54 O, fao o. 814
3 . LS /[ 35 /. 30
Calculations:
Cp = Cp ‘ x_\/ A p (std)
(s) (std) P (s)
Deviation = Cpgy - Cp (Side A or B)
cp E[
Avg. Dev. = > | (s) (Side A or B)
3
"A" Side "B" Side
Cp(s) Deviation Cp(s) Deviation
0.776 0. 03 .29 ¢ P.o00f
0.807 Q.06 0,8lo 2.069
0,733 2.0] 6 2.798 O.063
Cp = 0.29% = . Ko/

Cp (Side A) - Tp (Side B)
Avg. Dev. (Side A)

(Side B)

2,002 (must be £ 0.01)

Q.00 7 (must be < 0.01)

J.0¢ 6 (must be < 0.01)

Cp =Cp (Side A) + Cp (Side B) (should be 0.80 < Cp < 0.85) = A g0

2
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OXYGEN CYLINDER CERTIFICATION

Company: Liquid Carbonic Analyst: Troy LeSage

Cylindar # SGAL 2875 Date: 6/22/88

Instrument: Orsat Analysis

Teial 02
1 19.7
2 19.8
3 29.9
4 19.9
5 19.9
6 20.8
7 20.0
8 19.8
9 19.9

19 19.9
11 20.0
12 19.9

Total 238.7

Mean 62 = 19.89%

CO,
2.0
3.0
2.0

2.0



