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I. INTRODUCTION

Emission Testing Services, Inc. was contracted by Arco 0il
and Gas Company to perform emissions testing on the 5A Compressor
located at the Bayou Sale Field gas compression station near
Franklin, Louisiana. Testing was conducted for oxides of
nitrogen and carbon monoxide emissions in order to demonstrate
compliance with Louisiana Department of Environmental Quality
permit number 2660-00053-00. The S5A Compressor is permitted as

source number 13.

The 5A Compressor is a Waukesha model 7042 rated at 1100
horsepower, natural gas fired, and is used to boost gas pressures
in the pipeline. Two Clark'R4-A engines at the site have been
replaced with the new 5A Compressor. A source description and

diagram follows at the end of this section.

Oxides of nitrogen testing was done by EPA Method 20 as
modified by proposed Subpart FF, vstandards of Performance for
Stationary Internal Combustion Engines". Carbon Monoxide testing
was by EPA Method 10 and EPA Methods 1-4 were used to determine
the number of traverse points, stack gas velocity, molecular
weight and moisture. EPA methodology is found in Title 40, Part

60, Appendix A of the Code of Federal Regulations.



Testing was conducted on October 6, 1987 by the testing team
consisting of Barry Gipson, Brad Latham, and Kevin Thibodoux.
Barry Gipson was responsible for testing of oxides of nitrogen
and carbon monoxide. Brad Latham was responsible for determining

stack gas moisture, molecular weight and velocity.

Three test runs were completed at different compressor load
conditions. The 5A Compressor operated at 58 pounds suction
during Run 1, 50 pounds suction during Run 2, and 44 pounds
suction during Run 3. Compressor operating data were recorded

during the test.
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WAUKESHA VHP SERIES

.4

L5790G illustrated

L5108G L5790G - L7042G SERIES NATURAL OR LIQUIFIED PETROLEUM (LPG)
GAS FUEL ENGINES

ENGINE MODEL SERIES L5108G L5790G
' cu. in. 5108 5788
—| Displacement liters | 83,7 94,9
. inches 8-1/2 8-1/2
| Bere ‘mm 216 216
' ' inches | T-1/2 8-1/2
Stroke mm 161 -~ 218
—1 Speed Range rpm 400-1200 (nat. asp.); 600-12
Maximum Continuous .
Horsepower - Turbocharged - 1122 @ 1200 rpm 1272 @ 1200 rpm
1 85° Intercooler Water In :
i Normal Oil Pressure psi 45 £ 5 45+ 5
Normal Oil Temperature °F 185 185° 185°
. °C 88 : 88° 88
Normal Coolant °F . 180 180° _ 180° I’
-] Temperature °c 85 85° 85° |
I Standard Spark Plug ‘ Waukesha 69512 - dﬁp 015 .,;,
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II. SUMMARY

Results of the emissions testing on October 6, 1987 are
tabulated below. Oxides of nitrogen data are reported corrected
as required in proposed Subpart FF. A copy of the Louisiana
Department of Environmental Quality permit number 2660-00053-00

follows at the end of this section.
SA COMPRESSOR

EMISSION RATES lb/ Hr

PARAMETER RUN 1 RUN 2 RUN_3 PERMITTED
CARBON MONOXIDE 1.574 1.249 1.171 3.4
OXIDES OF NITROGEN 72.494 48.362 42.840 26.4
% OXYGEN CONCENTRATION 3.11 2.97 2,50
COMPRESSOR SUCTION ( 1b ) 58 50 44
ENGINE SPEED - RPM 910 910 910
ENGINE TIMING 24.0 24.0 24.0

PHYSICAL DATA ON STACK GAS

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

1 1408 5.36 120.78 2113.1

2 1414 16.67 109.68 1684.9

3 1414 18.41 104.82 1574.0
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MARTHA A. MADDEN OFFICE OF AIR QUALITY AND NUCLEAR ENERGY GUSTAVE A. VON BODUNGEN
SECRETARY ASSISTANT SECRETARY

March 20, 1987
CERTIFIED - P 575 632 583

Mr. J. T. Siblo

EST Coordinator

ARCO 0il and Gas Company

Southeastern District ,

Post Office Box 51408, Oil Center Stationm -
Lafayette, Louisiana 70505

Dear Mr. Siblo:

RE: Permit for the Bayou Sale Production Facility, Franklin, St.
Mary Parish, Louisiana.

This is to inform you that the permit request for the above
referenced project has been approved under Section 6.1 of the Louisiana
Air Quality Regulatioms. The submittal was approved on the basis of the
emissions reported and the approval in no way guarantees the design
scheme presented will be capable of controlling the emissions as to the
types and quantities stated. A new application must be submitted if the
reported emissions are exceeded after operation begins. The synopsis,
data sheets and conditions are attached herewith.

It will be considered a violation of the permit if all proposed
control measures and/or equipment are not installed and properly
operated and maintained as specified in the application. This permit is
subject to the attached specific conditions and emission limitations.

The permit number cited below should be referenced in future
correspondence regarding this subject.

Done this zj_ﬂj_ day of &‘d , 1987.

Permit No.: 2660-00053-00
Very truly yours,

ralont oo Badbrsspto

Gustave A. Von Bodungen

Assistant Secretary
GVB/LD/bpw :

cc: Acadian Regional Office

ATD ATTAT PPV IMUICIAON « PO ROAY 44006 « RATON ROUGE LOUISIANA 70804 + PHONE (504) 342-1206



DEPARTMENT OF ENVIROMMENTAL QUALITY
AIR QUALITY DIVISION
BRIEFING SHEET

ARCO OIL AND GAS COMPANY
BAYOU SALE PRODUCTION FACILITY
FRAKKLIN, ST. MARY PARISH, LOUISIANA

I. BACKGROUND:

The ARCO 0il and Gas Company, a division of Atlantic Richfield
Company, owns and operates a gas compression facility, Bayou Sale
Production, near Franklin, Louisiana. Since all compressors were
in operation prior to 1969, this site has no air permit at present.

II. ORIGIN:

ARCO submitted an application and an Emissions Inventory
Questionnaire on February 20, 1987, to replace two 400 HP
compressors with an 1100 HP unit. A variance for construction was
approved February 24, 1987.

Documentation of the actual emissions from the two units to be
dismantled for 1985 and 1986 was received February 26, 1987.

III. DESCRIPTION:

The Bayou Sale site has operated with twelve, natural gas fueled,
engine driven compressors to boost pipeline gas up to required
pressure. ARCO proposes to replace two existing Clark RA-4 engines
(400 HP each) with one Waukesha 7042 (1100 HP).

In order to minimize the emissions of NOx and CO from the new unit,
an air/fuel ratio monitor will be installed. The change in
emissions from the facility is shown in the following summary:

. EMISSION SUMMARY
TONS PER YEAR

Permitted Increase Decrease Permitted
Emissions From One From Two Emissions Net
Before *New Engine **0ld Engines After Increase

PM Neg. Neg. Neg. Neg. -
802 0.1 Neg. Neg. 0.1 -
NOy 648.9 +115.6 -84.1 680.4 +31.5
co 83.8 +14.9 -10.9 87.8 +4.0
HC 262.2 +46.7 -34.0 ’ 274.9 +12.7

* Source I.D. No. 13
**Source I.D. Nos. Ol and 02

Fuel usage in 1985 substantiates that the actual NOy emissions were
qualified contemporaneous reductions, keeping the ‘net NO, increase
below the PSD significance value of 40 tons per year.
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DEPARTMENT OF ENVIRORMENTAL QUALITY
AIR QUALITY DIVISION

BRIEFING SHERT

ARCO OIL AND GAS COMPARY
BAYOU SALE PRODUCTION FACILITY
FRAKKLIN, ST. MARY PARISH, LOUISIANA

(CONTINUED)

TYPE OF REVIEW:

compliance with the Louisiana Air Quality Regulations. PSD, NSPS

and LESHAP regulations do not apply.
RECOMMENDATION:

Approval is recommended subject to
specific conditions.

PUBLIC NOTICE:

Public notice is not required for minor

the attached general and

modifications.



2.

6.

SPECIFIC CONDITIONS

ARCO OIL AND GAS COMPANY
BAYOU SALE PRODUCTION FACILITY
FRAKKLIN, ST. MARY PARISH, LOUISIANA o

The permittee shall burn only sweet natural gas.

An air/fuel ratio monitor shall be installed and used to set the
carburation of the new engine, Source I.D. No. 13, for operation at
stoichiometric conditions. This monitor shall be maintained and
calibrated as recommended by the vendor. Monitor performance shall
be checked at least once a week,

The permittee shall maintain the correct air/fuel ratio as
determined by the monitor required in Specific Condition No. 2.
Compliance shall be recorded at least once daily on the operator log
sheet. These records shall comply with the general conditions of
this permit. Noncompliance with the Provisions of this specific
condition shall be defined 48 any 24 hour period during which Source
I.D. No. 13 operates outside of the optimum air/fuel ratio range.

Compliance with the NOx emission limit of the permit for Source I.D.
No. 13 shall be determined by Method 20, "Determination of Nitrogen
Oxides from Stationary Gas Turbines", 40 CFR 60, Appendix A, as
modified by the proposed '"Standards of Performance for Stationary
Internal Combustion Engines", 40 CFR 60, Subpart FF.

The permittee shall permanently shutdown and dismantle the two Clark
RA-4 gas engines, Source I.D. Nos. 01 and 02, before the new gas
engine, Source I.D. No. 13, begins operation.

The permittee shall comply with all applicable provisions of
"Standards of Performance for Stationary 1Internal Combustion
Engines", 40 CFR 60, Subpart FF, if promulgated.



II.

III.

Iv.

V.

LOUISIANA AIR EMISSION PERMIT
GENERAL CONDITIONS

This permit is issued on the basis of the emissions reported in the
application for approval of emissions and in no way guarantees that
the design scheme presented will be capable of controlling the
emissions to the type and quantities stated. Failure to install,
properly operate and/or maintain all proposed control measures and/or
equipment as specified in the application and  supplemental
information shall be considered a violation of the permit and
regulation 6.0. If the emissions are determined to be greater than

The permittee is subject to all applicable provisions of the
Louisiana Air Quality Regulations. Violation of the terms and

conditions of the permit constitutes g violation of thege
regulations.

The permit application and the attached data sheets establish the
emission and operating limitations and are a8 part of the permit. The
synopsis and data sheets are based on the application and emissions
inventory questionnaire dated February 20, 1987.

This permit shall become invalid, for the Sources not constructed,

if:

(a) construction is not commenced, or binding agreements or
contractural obligations to undertake a program of construction
of the project are not entered into, within two (2) years (18

(b) if construction is discontinued for a period of two (2) years (18

The administrative authority may extend this time period upon a
satisfactory showing that an extension is justified.

of the approved phases of a phased construction project. However,
each phase must commence construction within two (2) years (18 months
for PSD permits) of its projected and approved commencement date.

The permittee shall submit semi-annual reports of progress outlining
the status of construction, noting any design changes, modifications
or alterations in the construction schedule which have or may have an
effect on the emission rates or ambient air quality levels. These
reports shall continue to be submitted wuntil such time as
construction is certified ag being complete. Furthermore, for any
significant change in the design, prior approval shall be obtained
from the Louisiana air Quality Division.



VI.

VIiI.

VIII.

IX.

X.

XI.

LOUISIANA AIR EMISSION PERMIT
GENERAL CONDITIONS

The permittee shall notify the Department 6E_Environmental Quality,
Air Quality Division withia ten (10) calendar days from the date that
construction is certified as complete and the estimated date of

start-up of operation. The appropriate Regional Office shall also be
8o notified within the same time frame.

Any emissions testing performed for purposes of demonstrating
compliance with the limitations set forth in paragraph III shall be
conducted in accordance with the methods described in the Division's
test manual or any other methods approved by the U.S. EPA. Any
deviation from or modification of the methods used for testing shall
have prior approval from the Louisiana Air Quality Division.

The emission testing described in paragraph VII above, or established
in the specific conditions of this permit, shall be conducted within
sixty (60) days after achieving normal production rate, but in no
event later than 180 days after initial start-up (or restart-up after
modification). The Air Quality Division Surveillance Section shall
be notified at least thirty (30) days prior to testing and shall be
given the opportunity to conduct a pretest meeting and observe the
emission testing. The test results shall be submitted to the Air
Quality Division within forty-five (45) days after the complete
testing. As required by Section 8.7 and 17.5 of the Louisiana Air
Quality Regulations, the permittee shall provide necessary sampling
ports in stacks or ducts and such other safe and proper sampling and
testing facilities for proper determination of the emission limits.

The permittee shall, within 180 days after start-up of each project
or unit, report to the Louisiana Air Quality Division any significant
difference in operating emission rates as compared to those
limitations specified in paragraph 1III, This report shall also
include, but not be limited to, malfunctions and upsets.

If for any reason the permittee does not comply with, or will not be
able to comply with, the emission limitations specified in this
permit, the permittee shall provide the Air Quality Division with the

following information in writing within five (5) days of such
conditions:

a. Description of noncomplying emission(s);

b. Cause of noncompliance;

€. Anticipated time the noncompliance is expected to continue, or,
if corrected, the duration of the period of noncompliance;

d. Steps taken by the permittee to reduce and eliminate the
noncomplying emissions; and

e. Steps taken by the permittee to prevent recurrences of the
noncomplying emissions.



XII.

XIII.

X1v.

Xv,

XVI.

LOUISIANA AIR EMISSION PERMIT
GENERAL CONDITIONS

Permittee shall allow the authorized officers and employees of the
Department of Enviroamental Quality, at all reasonable times and upon
presentation of identification, to:

1) Enter upon the Permittee's premises where regulated facilities
are located, regulated activities are conducted or where records
required under this permit are kept;

2) Have access to and copy any records that are required to be kept
under the terms and conditions of this permit, the Louisiana Ajir
Quality Regulations, or the Act;

3) Inspect any facilities, equipment (including monitoring methods
and an operation and maintenance inspection), or operations
regulated under this permit; and,

4) Sample or wmonitor, for the purpose of assuring compliance with
this permit or as otherwise authorized by the Act or regulations
adopted thereunder, any substances or parameters at any location.

If samples are taken under Section XII. 4) above, the officer or
employee obtaining such samples shall give the owner, operator or
agent in charge a receipt describing the sample obtained. If
requested prior to leaving the Premises, a portion of each sample
equal in volume or weight to the portion retained shall be given to
the owner, operator or agent in charge. If an analysis is made of
such samples, a copy of the analysis shall be furnished promptly to
the owner, operator or agent in charge. :

The permittee shall allow authorized officers and employees of the
Department of Environmental Quality, upon  presentation of
identification, to enter upon the permittee's premises to investigate
potential or alleged violations of the Act or the rules and
regulations adopted thereunder. In such investigations, the
permittee shall be notified at the time entrance is requested of the
nature of the suspected violation. Inspections under this subsection
shall be limited to the aspects of alleged violations. However,
this shall not in any way preclude prosecution of all violations

In the event of any change in ownership of the source described in
this permit, the permittee and the succeeding owner shall notify the
Louisiana Air Quality Division, within ninety (90) days after the
event, to amend this permit.



AIR QUALITY DATA SHEET
PAGE 1

ARCO OIL AND GAS COMPANY

BAYOU SALE PRODUCTION FACILITY
FRANKLIN, ST. MARY PARISH, LOUISIANA

Location of plant: 15 UTM: 642.7 Km E 3275.4 Km N

Description of location: oOff Highway 317 near Franklin.in St. Mary Parish.

Estimated starting date Estimated date operation

of construction: February 25, 1987 will begin: March 16, 1987

Type of Dispersion Calculations Used: N/A

EFFECTS ON AMBIENT AIR
&

Calculated Maximum Ground Louisiana Air Quality
Pollutant Time Period Level Concentration Standard
NEW OR MODIFIED _ X EMISSION SOURCES Gas Compression Facilit
(Type of Source)
Stack . . Operating Rate Operating Schedule
I.D.# Description (Maximum) Hrs/Day Days/Wk Wks/Yr
Annual
03 Gas Engine (529 HP) 21 mmscf/yr 24 7 52
04 Gas Engine (529 HP) 20 mmscf/yr 24 7 52
05 Gas Engine (608 HP) 34 mmscf/yr 24 7 52
06 Gas Engine (495 HP) 29 mmscf/yr 24 7 52
07 Gas Engine (725 Hp) 24 mmscf/yr 24 7 52
08 Gas Engine (369 HP) 17 mmscf/yr 24 7 52
09 Gas Engine (1135 HpP) 69 mmscf/yr 24 7 52



AIR QUALITY DATA SHEET

ARCO OIL AND GAS COMPANY
BAYOU SALE PRODUCTION FACILITY

PAGE 1 (CONTINUED)

FRANKLIN, ST. MARY PARISH, LOUISIANA

Stack Operating Rate Operating Schedule

I.D.# Description (Maximum) Hrs/Day Days/Wk Wks/Yr
Annual

10 Gas Engine (250 HP) 12 mmscf/yr 24 7 52

11 Gas Engine (520 HP) 38 mmscf/yr 24 7 52

12 Gas Engine (175 HP) 13 mmscf/yr 24 7 52

13 Gas Engine (1100 HP) 70 mmscf/yr 24 7 52
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AIR QUALITY DATA SHEET

PAGE 3

ARCO OIL AND GAS COMPANY

BAYOU SALE PRODUCTION FACILITY
FRANKLIN, ST. MARY PARISH, LOUISIANA

STACK I.D.

TSP

TONS PER YEAR

S0, NO HC co OTHER
03 Neg. 0.009 57.6 23.3 7.4 -
04 Neg. 0.009 57.6 23.3 7.4 -
05 Neg. 0.010 63.9 25.8 8.3 -
06 Neg. 0.009 52.0 21.0 6.7 -
07 Neg. 0.013 76.2 30.8 9.8 -
08 Neg. 0.006 38.8 15.7 5.1 -
09 Neg. 0.020 119.3 48.2 15.4 -
10 Neg. 0.004 26.3 10.6 3.4 -
11 Neg. 0.009 54.7 22.1 7.1 -
12 Neg. 0.003 18.4 1.4 2.4 -
13 Neg. 0.019 (;115.6> ' 46.7 14.9 -

TOTAL Neg. 0.11 680.4 274.9 87.9 -



III. 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 and oxygen concentration, and method 10 was
used to determine carbon monoxide concentration. 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 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. Oxides 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.
Compressor operating data collected during testing and a fuel

analysis are also included in this section.
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Emission Testing Services, Inc. Client 9\2&0
P.0O. Box 15075 ' Source SA (e ¢
Baton Rouge, LA 70895 Testing Date \O-6-27

504-925-8405

Run Number \

Determination of Moisture Content

Moisture fraction content

Molecular weight of water, 18.0 1lb/ lb-mole
Absolute pressure at meter, in-Hg

Standard absolute pressure, 29.92 in-Hg

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

Standard absolute temperature, 528 deg R

Dry gas volume measured by meter, DCF

‘Dry gas volume at standard conditions, DSCF

Volume of water vapor collected by impingers, SCF
Volume of water vapor collected by silica gel, SCF
Total weight of impinger water, 1lb

Total weight of silica gel water, 1lb

Dry gas meter calibration factor

= ( yv3.2 g)+( 44 g)+( 2o g)/(453.6 g/1lb) = O.044s33

(

.S g)/(453.6 g/lb) = ©.0\4 330

We R T ( o.04¢S )( 21.85 )( 528
_ e RTs _ _looyys3s ) 21.85 1( 528 ) _ 4.95346
Pg My ( 29.92 )( 18.0 )
Wgg R Tg (0.0wa3e )( 21.85 )( 528 ) 30647
B e e IE e e o e - - o - = 0.3%0
Pg My (129.92 )( 18.0 )
Pm Tg (20.0%)( 528 )
=Vp ¥ ———-——- = (21.803 )( \.038 )--mmmemm e = 12.28%09
Ps T ( 29.92 )( 53% )

Vwe + Vwsg * Vms

(0536 ) + (0.30647 )

(095396 ) + (0.30697 ) + (22,28509)



Emission Testing Services, Inc. Client Qeto

P.O. Box 15075 Source __ S8 Clampressor
Baton Rouge, LA 70895 Testing Date \O-b-%7
504-925-8405 Run Number \

Determination of Dry Molecular Weight

Mg - Dry molecular weight, lb/lb-mole

$CO, - Percent COp by volume ( dry basis )

%0, - Percent O by volume ( dry basis )

. $CO - Percent CO by volume ( dry basis )

N, - Percent Nz by volume ( dry basis )

0.280 - Molecular weight of N or CO, divided by 100
0.320 - Molecular weight of O3 divided by 100

Mg

0.440 - Molecular Weight of CO2 divided by 100

0.440( %CO; ) + 0.320( %02 ) + 0.280( %N + %CO )

0.440( 9.9 ) + 0.320( 4.7 ) + 0.280( Bb.y + ©:¢ )

24.6"



Emission Testing Services, Inc. Client Qo

P.O. Box 15075 Source Com o
Baton Rouge, LA 70895 ' Testing Date 10-6-97
504-925-8405 Run Number \

Determination of Stack Gas Velocity and Volumetric Flow Rate

A - Cross-sectional area of stack, ft?

Bys - Moisture fraction of stack gas

C - Pitot tube coefficient

dg - Average, square root of Velocity head of stack gas,

( in-H20 ) .3

Kp - Pitot tube constant, 85.49_ft (_lb/lb-mole in-Hg )0-5
sec ( deg R in-Hg )

Mg - Molecular weight of stack gas, dry basis, 1b/1b-mole

Mg - Molecular weight of stack gas, wet basis, lb/1b-mole

Ppar - Barometric pressure at measurement site, in-Hg
Pg - Stack static pressure, in-Hg

Pg - Absolute stack gas pressure, in-Hg

Pgtg - Standard absolute pressure, 29.92 in-Hg

Qgq - Dry volumetric stack gas flow rate
Standard conditions , DSCF/Hr
Tg - Average stack gas temperature, deg R

Tgtd - Standard absolute temperature, 528 deg R
s - Average stack gas velocity, ft/sec

3600 - Conversion factor, sec/Hr

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

MS=Md(1—BWS)+18'0(BWS)=

(29002 )( 1 - e.053C ) + ( 18.0 )(e.0536 ) = 28.990©

( Tg ;*i
Vg = Ky Cp AP (=====—=—m= =
s PP ( Pg Mg )
( ) 408 )%
=( ©5.49 ) (0.85% ) ( V.30 ) (-===m----==-mmm—o-—- ) = V20.78%

( [30.03¢1[28.9901] )

Tstad Pg
Qg = 3600 ( 1 - Byg ) Vg A =——=—-—-= - —————- =
Tg Pgtad
( 8 )(3c03y¢)
Qsg = 3600 ( 1 -0.0836) (120.787 ) ( 0.818463 ) 2 303y

(72908 )( 299+ )
\26783.1
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Emission Testing Services, Inc. Client Qdco

P.O. Box 15075 Source 5a ComPpesse
Baton Rouge, LA 70895 Testing Date \0-6-97
504-925-8405 Run Number >

Determination of Moisture Content

Byg - Moisture fraction content

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

Pm - Absolute pressure at meter, in-Hg

Pg - 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

Tg - Standard absolute temperature, 528 deg R

Vm - Dry gas volume measured by meter, DCF

Vms - Dry gas volume at standard conditions, DSCF

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

Vwsg — Volume of water vapor collected by silica gel, SCF

- Total weight of impinger water, 1lb

Wgg - Total weight of silica gel water, 1lb

- Dry gas meter calibration factor
( Vol.O g)+(~78.5 g)+( 3.3 g)/(453.6 g/1b) = 0.\ea\§

( &.3 g)/(453.6 g/1b) = ©.0:1399%

We R Tg (0.\®415 ) ( 21.85 )( 528 )
------------ e i KTk [
Pg My ( 29.92 )( 18.0 )
Meg RTs _ (o.0309)( 21,85 )0 328 ) gaqisn
Pg My ( 29.92 )( 18.0 )
Pp Ts (20,088 )( 528 )
Vp Y --====- = (21,€83)( 1.03) )--=====-——ooo--o- = 21.349/0
Pg Tn ( 29.92 )( Ss¢ )

Vwe + Vwsg + Vms
(4,089 ) + (0.29752)
(9.05796¢ ) + (0.29962 ) + (1,9¢9/0)



Emission Testing Services, Inc. Client Awco

P.O. Box 15075 Source A Carmpressdoi
Baton Rouge, LA 70895 Testing Date 10-6-27
504-925-8405 Run Number P

Mg
$COp - Percent COz by volume ( dry basis )

Mg

%02
$CO
¥N2

Determination of Dry Molecular Weight

- Dry molecular weight, 1lb/lb-mole

- Percent O3 by volume ( dry basis )
- Percent CO by volume ( dry basis )
- Percent Ny by volume ( dry basis )

0.280 - Molecular weight of N3 or CO, divided by 100
0.320 - Molecular weight of 02 divided by 100

0.4

40 - Molecular Weight of CO3 divided by 100

0.440( %CO2 ) + 0.320( %03 ) + 0.280( %Ny + %CO )

0.440( 16.3 ) + 0.320( 2.9 ) + 0.280( /¢G4 + 4.0 )

29.70



Emission Testing Services, Inc.
P.O. Box 15075
Baton Rouge, LA 70895
504-925-8405

Client QReco

Source SA ComErgs.soa-
Testing Date }S-6-99

Run Number 2

Determination of Stack Gas Velocity and Volumetric Flow Rate

Qsd

Qsd

A
Bys

gk

=Md(1-Bws)+18o0(Bws)=

- Cross-sectional area of stack, ft2
- Moisture fraction of stack gas
- Pitot tube coefficient
- Average, sguare root of Velocity head of stack gas,

( in-H0 )0.5 |
- Pitot tube constant, 85.49 ft ( lb/lb-mole in-Hg )0.5

sec ( deg R in-Hg )

- Molecular weight of stack gas, dry basis, lb/lb-mole
- Molecular weight of stack gas, wet basis, 1b/lb-mole
= Barometric pressure at measurement site, in-Hg

= Stack static pressure, in-Hg

- Absolute stack gas pressure, in-Hg

- Standard absolute pressure, 29.92 in-Hg

- Dry volumetric stack gas flow rate

Standard conditions

» DSCF/Hr

=~ Average stack gas temperature, deg R

- Standard absolute temperature, 528 deg R
- Average stack gas velocity, ft/sec

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

= (288 (1 - onels? ) + ( 18.0 J(0.\eb7 ) = 27.%00
z Tg }%
= Kp Cp dP (-———mmmuu- =
PP ( Pg Mg )
( )4 1¢ ki
=( 85.49 )( 0.@52)( \\$§® (-2l ____ ) = 109.67%
( [30.001 ][ 27.800 ] )
Tsta Pg
=3600 (1 - Byg ) Vg A =————coe  mmmceee =
Ts Psta
(529 (20,08 )
= 3600 ( 1 -0,167)(109,679 ) (0.9\8Ye3 ) ———mmee -
(/777' )( A9.9+ )

\010§.q



1 ULV I W 0N I iy auL

. m Lh S’ [UBl<|g'1¥ 7ja3i53 05 ainon
el T e 8 |51 L L £
Uﬁdqadw'w]ﬂ 7o A ¥5- 277 uw‘zw“w%“m:uwwmzm%: Whm__ﬂm " I o _ 31937100 HILVM
S ‘SINIWWOD aINOIT 40 IWNTOA
¥.5L' 855 4.908h N B n\aeﬁ# 39VHIAY
Y724 B >z T
RZ7%es | 24 77
LT 1O%R7 076 a7
- sirffes2yl VX4 ¢
CINBTN PAL 3
2 2 UL Y 4 ¢ C
. AT oaf] 9 26 7
Ollosi’f| 596 S
ZL995 BT 9L 7
. C9 20& Sb | oo/ o5 [eas™i |G| OC & orAl ¢
! . _ T ] i I | T o130 A2 I z
{797 2.9 L2 A 2 O/ BINOLL]| ool ]| oS [ [2FG|IPED 986 |P¥Te, | SELT )
ebned 4 de | 2, t(wowry) 4, ‘(wnuy) o (WA) | g3Wisaq wnLov| (.Y ) (5dv) 4. ‘(31 (ozHw) | vw'e) | uaawnn
BH "ul | HIONIJWI 1SV |[3UnLvHIdW3L| 131100 13N INNTOA O*H “u| avaH JUNLVHIJWIL |3unSsaud| 3wiL INIOd
z...,_uwu> HO Mm.m_nw%qoo X08 31dWVS |31dwvs svo z.m_wmf t_ood.m> Hovis OILVIS [ONITdWVS| asuaavul
sv9 40 auniviawa: Sawvssve| 4| 32k
NLVEIIWIL | wviNau3dsa
3HNSSIYd
— ., ST 21—
— HOLOV X ——  "UI'H313WVIQ 312ZON ol "ON NNY #
JE T/ Hoiovd owoa ——— Ous 1M 3UVL UILNA %}udz MOViS
FOI7/7 OHVHIIN  (OTCJ T 3UNSSIH OIM1INOUVE é@gr_oizmao
¢S5 7 HOLOVAIONd Ty T 3HNLVHIdNAL INJIBWNY Ivﬂvul..ﬂd.\..dM\zo_Eog P s/
Z-E€=4  'ON3anLioud O O_Q  'ON X08 Y3Law T CF-g-o7 uva
L, 3T LT W'HILINVIA HOVIS L~ (O 'ONXx0831dWvs 9777 Invid h

| /

-/
H

(S)AOH13W ‘vivaaidald Q13

1NOAVT LNIOd 3SHIAYHL
MHOVLS 40 JILVYNIHOS TYNOILD3S SSOH)




Emission Testing Services, Inc. Client ARCO

P.O. Box 15075 Source SA Comeresscm
Baton Rouge, LA 70895 Testing Date 10-6-87
504-925-8405 Run Number 3

Bws - Moisture fraction content
My - Molecular weight of water, 18.0 lb/ lb-mole
Pm - Absolute pressure at meter, in-Hg
Pg —- 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
Tg - Standard absolute temperature, 528 deg R
Vi = Dry gas volume measured by meter, DCF
Vms - Dry gas volume at standard conditions, DSCF
Vwe -~ Volume of water vapor collected by impingers, SCF
- Volume of water vapor collected by silica gel, SCF
wsg
c - Total weight of impinger water, 1lb

Wsg - Total weight of silica gel water, 1b
Y - Dry gas meter calibration factor
= (g g)+(-yq.y) g)+( 4§ g)/(453.6 g/1b) = Q.24603
= ( 9.2 g)/(453.6 g/1b) = 0.62629
= memmm—eeeeee S e e e e = 3.27039

Pg My (1 29.92 )( 18.0 )

Wsg R Tg (90.02029)( 21.85 )( 528 )

T T S e e = 0-439Y8

Pg My ( 29.92 )( 18.0 )

Py Tg (30.0y )( 528 )
= Vm Y s = ( 25‘-1“’ ) ( \.O3RR R e . = ZSo 28678
Pg Tp (129.92 )( §59 )
Vwe + Vysgg
Vwe + Vwsg + Vpg

Determination of Moisture Content

(827039 ) + (o.4249y8)



Emission Testing Services, Inc. Client Qrco

P.O0. Box 15075 Source S Compressea
Baton Rouge, LA 70895 Testing Date 40~6 -€1
504-925-8405 Run Number 3

Mg

Mg

$CO
%03
$CO
N)
0.2
0.3
0.4

Determination of Dry Molecular Weight

- Dry molecular weight, 1lb/lb-mole
2 - Percent CO by volume ( dry basis )
Percent 0y by volume ( dry basis )
- Percent CO by volume ( dry basis )

- Percent Ny by volume ( dry basis )
80 - Molecular weight of N3 or CO, divided by 100
20 - Molecular weight of 03 divided by 100
40 - Molecular Weight of COy divided by 100
0.440( %CO ) + 0.320( %0 ) + 0.280( %N + %CO )

0.440( tlo.© ) + 0.320( 2. ) + 0.280( @7.3 + 9. )

24.7180



Emission Testing Services, Inc. Client ARCOo

P.0O. Box 15075 Source SA Compeessen
Baton Rouge, LA 70895 Testing Date (6~ -<)
504-925-8405 Run Number 3

Determination of Stack Gas Velocity and Volumetric Flow Rate

A - Cross-sectional area of stack, ft2
Bys ~— Moisture fraction of stack gas
C - Pitot tube coefficient
dB - Average, sguare root of Velocity head of stack gas,
( in-Hg0 )0.5
Kp - Pitot tube constant, 85.49 ft (_lb/lb-mole in-Hg 0.5
sec ( deg R in-Hg )
Mg - Molecular weight of stack gas, dry basis, lb/lb-mole
Mg - Molecular weight of stack gas, wet basis, lb/lb-mole
Ppar - Barometric pressure at measurement site, in-Hg
Pg - Stack static pressure, in-Hg
Pg - Absolute stack gas pressure, in-Hg
Pgtd - Standard absolute pressure, 29.92 in-Hg
Qgd -~ Dry volumetric stack gas flow rate
Standard conditions , DSCF/Hr
Tg - Average stack gas temperature, deg R

Tgtg — Standard absolute temperature, 528 deg R
- Average stack gas velocity, ft/sec

3600 - Conversion factor, sec/Hr

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

Ms = Md ( l - Bws ) + 18-0 ( Bws ) =

= (29.79¢ )( 1 - 0u@yy ) + ( 18.0 )(oOueyy ) = 27.6\)

( 191y )%
=( 85.49 )( 0.85> ) (V02 ) (--=--=m=-se——moooooe ) =wY.8i8

v

Tsta Pg
Qsd = 3600 ( 1 - Bws ) Vs A —=—mmmmm e =
Ts Pstd
( ) ( 30,031 )
Qsq = 3600 ( 1 - o.84y)(\0Y 819 )(0.818463) --sl%g ---------

C 191y )0 28.9%)

4424
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ETS

EMISSION TESTING SERVICES, INC.

METHOD 6C&7E DATA SHEET

COMPANY Arco SOURCE # DATE /OA / ¥7
7

PARAMETER /\/AF LOAD% g{ éé:;é-::z:;“ RUN NUMBER /

CALIBRATION STATISTICS

Cylinder Vvalue Analyzer Response Absolute Difference % Span
mv ppm mv ppm +2%

zero Ny = —0003 D —0.00f O ol
wia 209y 0423 JLifo o 2Ass/3 —0.7
High YgYo 0.7 ¥7974 071 ¥ 0.5
Calibration curve: ppm = (response mv) (slope) + intercept

Slope 62272 Intercept ~/5.9 _ Span Range 2273

Analyzer Cal 1Init. Analyzer Resp. Final Analyzer Resp.
mv . ppm Bias mv ppm Bias Span Drift
45 +5 +3

Zero ,V?.. 0,0«J/ [/ 0. ¢
wia LSUS o411 U¥E oy

migh YfYo 0.2 €72 0

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

Span (ppm)
$Drift = Final sys. resp. (ppm) - Initial sys. resp. (ppm) X 100
span (ppm)
TEST DATA
Start time /bh’ Finish time /(00 Minutes per point 02
Test Point mv Sample port
1 0661 11 061y 21 0.7
2 046t 12 . b§ 22 oo
3 13 2 23 0. /JoT
4 Jot 14 ). bf 24 ¢ ?off '
5 0.1 15 o, L8%7 25 0.6%% .
6  U.Jo% 16 0 26 %"c,";"r ave. mv 0,67¢
7 Q.28 17 o408 27 A9
8 Q.72¢7 18 ¢4 28  0O.6i¢ Ave. conc.
9 0.6% 19 0.6 29 0.6%53 ¢3/6:9 ppm
10 X% 20 4 9% 3¢ 0.09¢

COMMENTS :
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ETS

EMISSION TESTING SERVICES. INC.

METHOD 6C&7E DATA SHEET
COMPANY 4 reo SOURCE # /3 DATE /OA Aﬂ
4

PARAMETER /\/D){ Loaps S&¥% ) RUN NUMBER o

CALIBRATION STATISTICS

Cylinder Value Analyzer Response Absolute Difference % Span

nv ppm nv ppm +2%
Zero __[!g__ —0,00f 0 L d O o
mia ASYs  O04le ol 0.4o1 25K ~07
nign WSY0 OTA  (gaay  o2¢h  Y7elo 079

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

Slope &175’ Intercept z-&s, Span Range (/882

Analyzer Cal Init. Analyzer Resp. Final Analyzer Resp.
&y ppm Bias mv ppm Bias Span Drift
+5 +5 43
Zero :
mia A25Y§s 0427 Ao -/
High
Sys. Cal. Bias = Sys. cal. (ppm) - analyzer cal. (ppm) X 100
Span (ppm) '
¢Drift = Final sys. resp. (ppm) - Initial sys. resp. (ppm) X 190
span (ppm)

. TEST DATA

start time //¥0O Finish time /R ¥o Minutes per point L

Test Point mv Sample port
TPl 1 ¥ 7P3
1 065§ 11 Qe 21 QL%
2 6.8 12 Q.léo 22 Q-L<¢C
3 Q65 13 oUl5s 23 nbsd
4  0.6s7 14 0.6 24 Dg‘go
5  0.6st 15 - 25 0.656
6 o.cr 16 b5t 26 Coesy Aave. wv D0lG
7 04(Y 17 % 27 0%
8 1384 18 QLcr 28 Ave, COpC.
9 Qb 19 Qeso 29 0 g ok 0.4 pom
10 AL | 20 Q4<C 36 Q.béo

COMMENTS:
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ETS

EMISSION TESTING SERVICES. INC.

METHOD 6 C&17E DATA SHEET

COMPANY Areo SOURCE # [J _ DATE / /?’7
PARAMETER /Vo,_( LOADS ﬂ/&(w&lw RUN NUMBER 3

CALIBRATION STATISTICS

Cylinder Value Analyzer Response Absolute Difference % Span
av ppm av ppm +2%

Zero N«/ —OwY -0 — 0.00) D) 0
wia 28Y¢ Q.40 26732 Odof LYLE 0,
wign e o Whis ol 0.8 - (.

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

Slope [Z-ﬁ[ Intercept {3 (2 Span Range CZ7L,{

Analyzer Cal Init. Analyzer Resp. Final Analyzer Resp.
nv ppm Bias mv ppm Bias Span Drift
*5 ¥5 3
Zero .
Mid
High

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

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

TEST DATA

start time [33%  Finish time /({0  Minutes per point 2

Test Point av _ Sample port

TP.( 7P.2 775

1 b/l 11 0605 21 p.gol

2 YA, 12 0.6y 22 Q 544

3 Q.Gol 13 E_T:u. 23 o4

4 0.69%€ 14 60, 24 Z

5 Dol 15 o?.o::i 25 JZ T

g OQ boL 16 X3 26 Q.E: ave. av  D.607
AT 17  0.0¢ 27 Q 4o -

/SA:-Z + c;D 0.568 18 0ot 28 Ave. conc.
redlou - 19 Q%g 29 O 8(2-,1 ppm
16 20 Q.6'% 30 D%L

COMMENTS:
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Emission Testing Services, Inc. Client Qgco

P.O. Box 15075 Source 54 Compressaf
Baton Rouge, LA 70895 Testing Date \O-L-98)
504-925-8405

OXIDES OF NITROGEN EMISSION RATE

ENOX - Oxides of nitrogen as nitrogen dioxide emission rate, lb/Hr
F - Conversion factor for nitrogen dioxide, ( 1b/ft3 )/( PPM )
Mno2 - Molecular weight of nitrogen dioxide, 46.00 1b/1lb-mole
NOXyy - Concentration, NOX as nitrogen dioxide - PPM
NOXyy - Concentration, NOX as nitrogen dioxide - 1b/ £t3
Qsd - Dry volumetric stack gas flow rate, DSCF/Hr
385 - Volume of an ideal gas, ft3, at 528 deg R, 29.92 in-Hg
_Mno___
F = 385 = 1.1948 X 1077
1000000
RUN # 1 ‘
NOXyy = NOXyy F = ( 47857 )( 1.1948 X 1077 )= §718 x/¢”
ENOX = Qgq NOXyw = (126793, )(Smera¥) = T2.49¢
RUN # 2
NOX,y = NOXyy F = (40039 )( 1.1948 X 1077 ) = 4.78¢ w57
ENOX = Qgg NOXyy = (101046.4 )(479¢ xiof) = 48,30,
RUN # 3
NOXyy = NOXyy F = (37968 )( 1.1948 X 1077 ) = 4536 wio!
ENOX = Qgq NOXyv = ( 9¢4yry )(4.536%,<F) = 42,890
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EMISSION TESTING SERVICES. INC.

METHOD 160 DATA SHEET

COMPANY ALco SOURCE # /3 DATE __ /0/¢/ ’gz
paRAMETER (O roans 58 /éﬁ,/g,ﬁ‘m/RUN NUMBER _ /

CALIBRATION STATISTICS

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

zero Az %066 -¢.77¢ o008 -72.692 —o-1
Lov 8985 o151 WL wyr w31 24
Mid 30L9R 045y  Fof.of o452 %42 ~27
High ¢03p 0.87¢  5iLC 086 923 21
Calibfatibn curve: ppm = (response nv) (slope) + intercept
Slope £97.7 Intercept = /.78 span Range 686 35X

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

TEST DATA

Start time Zﬂ.’po Finish time 200 Minutes per point:?

Test Point av. Sample port
7.0.7 742 743
1 o.29¢ 11 o32%7 21 o-.280
2 0. 295 12 0.3%¢ 22 0.280
3 222 13 287 23 gdge
4 0289 14 2280 24 Q227
5 282 15 o286 25 eg28Z
6 e 286 16 282 26 4279 Ave. av ﬂr;?ﬁé
7 2282 17  p285 27 o.28)
8 0. 283 18 o223 28 o 2¥ Ave. conc.
9 o234 19 o %% 29 op2) /8741  ppm
10 0282 20 o2/ 30 o.28&
COMMENTS:
TP 75 TRAEREE por 7
B = /&{ F

28= 5 F



ETS

EMISSION TESTING SERVICES. INC.

METHOD 10 DATA SHEET

COMPANY 4,@40 SOURCE # /% DATE /0_/1,@7
paraMETER  CO LoADY 58 /b/sveon RUN NUMBER 2

CALIBRATION STATISTICS

Cylinder Initial Analyzer Final Analyzer sDrift
Value Response Response
: av ppm av ppm

Zero &z Q008 -é:277 0,006 -5.57 o-/
row £9.95 6ty Re? g 9508 LS
mid Folda asa 30983 04sy S L2
High 6630 o845 5972 080 5955 -0.¢
Calibfation curve: ppm = (response mv) (slope) + intercept

slope 703, % Intercept <% 79 Span Range éZZ o/
sDrift = Final response (ppm) - Initial response (ppm) X 100

Spr Initial response (ppm)

TEST DATA

Start time ///4po Finish time /'#0 Minutes per point =
Test Point av. Sample port
7P/ P2 74 3
1 azge 11 s n 74
2 ezgl 12 28 22 ga(¥
3 a7 13 o282 23 282
4 a2y 14 o282 24 @283
5 X5 15 o283 25 o243
6 :_:fz 16 o282 26  o.2¢) Ave. mv 8283
7 17 o.28/ 27 @l
8 0.282 18 o 28f 28 283 Ave. conc.
9 o281 19 0. 28¥ 29 o283 ZZZ z ppm
10 ea2f2 20 g282 30 o8
COMMENTS:

TP i5 Temeeir pon?

WA= M5 F
pb= 985 °F



ETS

EMISSION TESTING SERVICES. INC.

METHOD 1 0 DATA SHEET

company Al SOURCE # /3 DATE /g/¢ /57D

paRAMETER __ (O LOAD% 455[5&#&%‘@) RUN NUMBER 3
CALIBRATION STATISTICS
Cylinder Initial Analyzer Final Analyzer gDrift
Value Response Response
av ppm av ppm
zero Mz goot =223 v.007 =902 Ll
ow  §2.95 ang 1357 o7 15 oz
mid 3Joh92 0457 322 o451 30248 oL
High 4230 0.8%0 59724 0.3 5929 al_
Calibfation curve: ppm = (response mv) (slope) + intercept
slope 20833 Intercept =/ %8 Span Range 69¢.38°
$Drift = Final respggggﬁ(ppm) - Initial response (ppm) X 100
SpA/ Initial responsse— (ppm)

TEST DATA

Start time /3.3{ Finish time /#&¥0 Minutes per point _%

Test Point AV, Sample port
7P 7P & 7;/- 3
1 2292 11 2286 21 o 57
2 2.292 12 o287 22 g2ff
3 2.292 13 alfs 23 o KPP
4 e 14 267 24 047
5 o.2 15 o287 25 o048
6 v 16  p2¢2 26 o289  Ave. mv 425§
7 0289 17 o789 27 4.290 '
8 o285 18 o288 28 o 29/ Ave. conc.
9 0.256 19 o277 29 2208 /9. ;2 ppm
109 2.28¢ 20 0.2 3@ 0%

COMMENTS :



Emission Testing Services, Inc.

P.O

. Box 15075

Baton Rouge, LA 70895
504-925-8405

Client ARco
Source SGA ComppessSen
Testing Date 70-6- 87

Carbon Monoxide Emission Rate

ECO - Carbon Monoxide emission rate, 1b/Hr

F - Conversion factor for carbon monoxide, ( 1b/ft3 )y/( PPM )
Mgo -~ Molecular weight of carbon monoxide, 28.00 1lb/lb-mole
COyv — Concentration of carbon monoxide - PPM

COwv ~ Concentration of carbon monoxide - lb/ft3

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

385 - Volume of an ideal gas, ££3, at 528 deg R, 29.92 in-Hg
Co2¢ - Volume fraction of carbon dioxide in sample

COmeas ~ Concentration of carbon

Mco
385 ( 28.00
F =  —————e—em——sses = emes——————
1,000,000 1,000
RUN # 1

Coyy = ( \@1.4\ )( 1 - ooe?

COyy = COyy F = (V033 )( 7.27

monoxide as measured, PPM

/ 385 )
--------- = 7.2727 X 10-8
,000

) = \10\13

27 X 10-8 ) = MHlb Mo

ECO = Qgg COwv = ( V27830 )( \.1.\\;«,%:5" ) = 1.57‘-/
RUN % 2

Coyy = ( \84.9 )1 - o©o.ne3 ) = 1e4.992

COgy = COyy F = ( 16d.892-)( 7.2727 X 10-8 ) = 1.23§S o™

ECO = Qgq COyy = ( V0\0%6.9 )(\.uss‘fuo'f )y = W49
RUN # 3

Coyy = ( \d0.? )( 1 - OWnwob ) = \0.486

COwy = COyy F = ( 124,486 )( 7.2727 X 10-8 ) = (2349 /S

ECO = Q sd COWV

( 94992, 4 )¢

\(2398 X% ) = [/
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ETS

EMISSION TESTING SERVICES. INC.

METHOD 6C&7E DATA SHEET
COMPANY ArCo SOURCE # pate (0 4/?7

!
PARAMETER Q& LOAD% 'S-g% 4,..(1,,— RUN NUMBER /

—

CALIBRATION STATISTICS

Cylinder Value Analyzer Response Absolute Difference % Span

av ppm - av ppm +2%
Zero _A_ﬁ_ 0.22 0.(§ 0.02 “O.(§ -
wia Yo g 12357 CIf sy ¥
migh 204 §¢7 Al f.03 Aol 43
Calibration curve: ppm = (response mv) (slope) + intercept

Slope Q{( ‘Intercept 0. 372 Span Range oL /’7‘

Analyzer Cal 1Init. Analyzer Resp. FPinal Analyzer Resp.
mv ppm Bias mv ppm Bias Span Drift
- +5 +5 +3
Zero : :
Mid
High

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 /000 Finish time /(00 Minutes per point °2

Test Point w®wv Sample port
0T | P2 P73
1 /.33 11 (.32 21 L3
2 Ziz 12 . 22 L%%
3 T 13 23 1.
4 bzﬁ 14 24 ZQZ
5 L} : 15 25 LY
6 [ N0 16 26 L o Ave. MV /3‘1'
7 (.ﬁ 17 27 [ ¥o
8 .19 18 28 (.9 Ave. conc.
9 134 19 29 1o 2./ ppm
10 3% 20 30 1.Yo

COMMENTS:



EMISSION TESTING SERVICES. INC.

METHOD 6C&7E DATA SHEET
COMPANY Arco SOURCE # paTE /O / / $7
_— 77

PARAMETER Q% LOADS% _w“z,» RUN NUMBER g

CALIBRATION STATISTICS

Cylinder value Analyzer Response Absolute Difference % Span

av ppm v ppm +2%

Zero Nz 0.2 0.1 - 0.30 0.373 9-5

wia 3.0/ Sd 1254 §.20 (LY 7.0

gigh Q0.4 <3 Al §s 220 2-3

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

Slope 2§Q Intercept "0~38' Span Range r2 /‘1/

Analyzer Cal 1Init. Analyzer Resp. Final Analyzer Resp.

v ppm Bias mv ppm Bias Span Drift

45 +5  +3

Zero : '

Mid

High

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 /F{O Finish time AZYQJ Minutes per point cz

Test Point w®v Sample port
T or. 2 073
1 L.2¢ 11 LY 21 /33
2 {27 12 .33 22 liz
3 .27 13 L33 23 .
g - 21 14 £33 24 /3
2 15 /.32 25 1
6 1L 16 13d 26 ﬁ_‘[_ ave. mv /-33
7 129 17 /-32 27 £3¢
8 L.29 18 /. 28 /.29 Ave. conc.
9 . 29 19 33 29 137 7 ppm
10 [-21 20 /.32 30 [ 3

COMMENTS :



ETS

EMISSION TESTING SERVICES. INC.

METHOD 6C&7E DATA SHEET
COMPANY I4rco SOURCE # | DATE /0/6/?7
PARAMETER QL LOADS _L@;é_,i,. RUN NUMBER 3

CALIBRATION

Cylinder Value

Analyzer Response

STATISTICS

Absolute Difference % Span

mv ppm mv pPpm +2%
Zero __/_UL__. 0.30 o: 16 0-24 0.13 rs
wia (-0l Sedo 12. 6 S.[6 125~ R
migh 09 g5 AL .6 Al 0

Calibration curve:

~ Slope Zlgﬁ

Analyzer Cal

Intércept

Init. Analyzer Resp.

ppm = (response mv) (slope) + intercept

~0.40 VA1

Span Range

Final Analyzer Resp.

mv ppm Bias mv ppm Bias Span Drift
+5 +5 +3
Zero :
Mid
High
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 /T}f Finish time /‘/‘[0 Minutes per point <
Test Point mv Sample port
f7. { 1.2 @7.3
1 /.26 1r LA 21 A%y
2 (.2;:7 12 /- 3o 22 [.2§
3 (-2 13 1.2 23 Z%j
4 ¥ 14 /. 24 /2
5 2 15 (-2 25 ¥y, ,
6 iéﬁ 16 [.2§ 26 .1 Ave. mv /;12
7 -39 17 Y] 27 4. ¢
8 [-2 18 [-L¥ 28 Y, Ave. conc.
9 [ 24 19  /.2¢ 29 /L;).'I 3-5‘0 ppm
10 [-2% 20 (,gz 30 [

COMMENTS:
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. SAMPLE 1ID:

ARCO OIL AND GAS COMPANY

BAYOU SALE GAS PROCESSING PLANT LABORATORY

FIELD: BAYOU SALE
SAMPLE DATE: T7\22\87
SALES TO A.N.R.

STATION #:. 040000101

i

e

SAMPLE POINT: METER RON
DATE ANALYZED: 8\6\87
SAMPLE PRESS: 973
. SAMPLE TEMPERATURE: 78
ANALYSIS #: 87-183
SAMPLED BY: A. LOUVIERE
ANALYZED BY: P. ADAMS
COMPONENT MOL. PER CENT GPM
NITROGEN 0.27 0.0000
METHANE 96.43 0.0000
CARBON DIOXIDE 1.09 0.0000
_ETHANE 2.17 0.5588
PROPANE 0.04 0.0112
1SO-BUTANE 0.00 0.0000
" N-BUTANE 0.00 0.0000
ISO-PENTANE . 0.00 0.0000
N-PENTANE 0-.00 0.0000
HEXANES PLUS 0.00 0.0000 _
-~ /
TOTAL 100.00 0.5700

SPECIFIC GRAVITY @ 60 DEG F (AIR = 1):

'BTU (DRY @ 15.025 PSIA): .1036.41

BTU (WET @ 15.025 PSIA): 1018.38

0.5762



VII. APPENDIX

Contained in this section are the dry gas meter calibration,
pitot tube calibration, gaé 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,

performance specifications, flow diagrams, etc..



'~ METER BOX CALIBRATION DATA AND CALCUT..ATiON FOﬁM

Date _2HC-F 7

(English

Units)

Barometric pressure, B, - 30.2)  in. Eg

Fanrioe Dby Gas- ¥O5. 35 ¢
§o00

Calibrated by m&_‘[e,u)a

Meter box number

Orifice Wet .test |Dry gas Wet test| - gas meter
manometer meter .meter meter | Inlet| Outlet Avgf . Time
setting V., v, (e), | (g5 ) (£,),| (£,  (0),
.,__\LY (@m), ‘ Wi d3 w di do d
“44. H,0 fr ft . °F °F °F °F min.
S v s g )
9.5 > 0210 §2.Y 1 52 ot 1/, 20
‘ 2 /0
1.0 3 15:202152. b IZqo /08 S-//b £. 26
2 /1 1 '
» 1.5 10 19 £2. 9 MM [B3251/3.6 G
K : - &l 2
f.". . 10 13360821831 /05 "_/? ' 1/30 /210
20 | 1 leyaeg| 533 oM 5138 | Jo, 25—
&0 10 ' o \
: ' SO ka’(c‘+460) _ 2
| | e " @ 6HQ = __0.0317 E [ce, + 450 0
o | | 0 Ya® T 5D (e + w60 By (gg + 460 LV, i
0.5 | 0.0368 @7 3 . /.32
‘1.0} 0.0737 -/l O S"q /‘ (/ 7 3
1.5 | 0.110 ' —
' [.03¢ /.44
ol J,023 S5 3
3.0 | 0.221 - . ﬂq ./‘ (a (// 1
4.0 | 0.294 | o o : )
Av“agﬁ : — '
&N ).039 Y,
. Y = Ratio of reading of wet test meter to dry test meter; tolerance for

individual values + 0.02 from average.

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

and 29.92 inches of mercury, in.

+ 0.20 from average.

HZO; tolerance for individual values



PITOT TUBE CALIBRATION

.Pitot Tube Number P-3-2 Cp (std) 0,99
Calibrated By Brad {a #ngm B Date o8- -87
Point Standard ' "S" Type Pitot ,p
Number Pitot A p (in. - 820)
(in. Hzo) "A" Side ' *B" Side

1 0.945 |.S+-0 1.S10

2 ' 0.645 : 0.845 0.780

3 , 0.090 i .1l I 0 170
Calculations: )

CP(s) = Cp(std) x_\/ i

p_(std)
p (s)
Deviation = Cp(s) - Cp (Side A or B)
3 " amm—
Cp - Cp{, .
Avg. Dev. = ,2 I (s) (Side A or B)
3 .
"a" Side : "B" Side
Cp(s) Deviation | Cp‘(s} | Deviation
01776 ~ 0'1268 . 00783 = 05076
0.665 0.9z] 0.900 0.0%]
_0.89] —0.047 0835  _o.036
Cp = - 0.8u | = _ 0.859
Cp (Side A) - Cp (Side B) = _ -0.0i5(must be < 0.01)
Avg. Dev. (Side A) = 0.00 (must be < 0.01)
(Side B) =

0.060 (must be < 0.01)

Ccp = Cp (Side A);E (Side B) (should be 0.80 < Cp < 0.85) = _( 852
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COMPONENT ¢

BALANCE:

SAMPLING METHOD:

TEST NO.

WO A W+

EMISSION TESTING SERVICES. INC.

OXYGEN CERTIFICATION

REFERENCE METHOD - ORSAT ANALYSIS

OXYGEN DATE OF ANALYSIS: 8-83-87
. NITROGEN "CYLINDER IDENT.: CT32168
GRAB SAMPLE ORSAT

ANALYSIS METHOD:

-~

% OXYGEN

13.0
13.0
13.0
13.0
13.1
13.0
13.9
13.@2
13.9

13.01 %

CERTIFI1ED BY:

...Z/_.87

w

[

DATE :
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ANALYTICAL REPORT — cont'd

o Date: SEPTEMBER 24, 1986
R ,3, ate:

DUPLICATE L0 198 ‘f‘Our Project No.: 705274
' f' Uit ™ our P.O. No.: 100572

Analytical ' ; Analytical
Cyl. No. AAL16181 Accuracy 1% AAL16169 Accuracy 1%
Compdnent Concentration ponent Concentration
CARBON MONOXIDE 300ppm CARBON MONOXIDE 603ppm
NITROGEN BALANCE ' NITROGEN BATANCE
ANALYSIS USING STANDARDS PREPARED ANALYSIS USING STANDARD PREPARED
WITH NBS TRACEABLE WEIGHTS _ ' WITH NBS TRACEAELE WEIGHIS
Analytical : Analyfital
Cyl. No. AAL186 Accuracy 2% Cyl. No. ARLL0532 Acctitacy, 1%
Component Concentration Component _,5‘:& Co’sn‘tﬁ!tntion
e
NITRIC OXIDE 962ppm | NITRIC OXIDE , ;;W 1513ppm
REPORT NO_ 965ppm N REPORI NO_ \ - 1517ppm
NITROGEN BALANCE N\ NIT&)GEN BALANCE
3 } ANALYSIS USING STANDARD PREPARED
;

w‘*"‘“

WITH NBS TRACEABLE WEIGHTS

W)

. Anal:;ilcal ' ALT710 | Analytical :
Cyl. No. AALSSD'R"‘“ Accuracy 2% - Cyl. No. @71'2 __ Accuracy 2
Component f’». Concentration Component Concentration
NITRIC..OXIDE 4835ppm CARBON MONOXIDE 915ppm
REPORT mo, 4840ppm NITROGEN - BALANCE
NITROGEN BALANCE

— ,/; o
Analyst "//"’é%‘ '/ 2 '/'( - Approved3/4 1%

‘// et

CERTIFIED REFERENCE MATER!ALS EPA PROTOCO
ACUBLEND ¥ CALIBRATION & SPECIALTY GAS MIXTURES PURE GASES
ACCESSORY PRODUCTS CUSTOM ANALYTICAL SERVICES

The only lisbilit of this Company for gas which fails to comply with this analysis shall be repiacement thereo! by the Company without extra cost.




