Note: This material is related to a section in
AP42, Compilation of Air Pollutant Emission
Factors, Volume I Stationary Point and Area
Sources. AP42 is located on the EPA web site
at www.epa.gov/ttn/chief/ap42/

H The file name refers to the file number, the
953 Meat Rendenng PlantS AP42 chapter and then the section. The file
name "rel01_c01s02.pdf" would mean the file
relates to AP42 chapter 1 section 2. The

Total VOC emissions of the wet cooker, document may be out of date and related to a
bIOOd furnace hydrolizer and melt previous version of the section. The document
! ! has been saved for archival and historical

tank purposes. The primary source should always
- be checked. If current related information is
available, it will be posted on the AP42

TRC Environmental Corporation for IBP, Inc.  webpage with the current version of the

section.

August 1996

1996 (post section publication) source
test data. '



EPA
Text Box
Note: This material is related to a section in AP42, Compilation of Air Pollutant Emission Factors, Volume I Stationary Point and Area Sources.  AP42 is located on the EPA web site at www.epa.gov/ttn/chief/ap42/

The file name refers to the file number, the AP42 chapter and then the section.  The file name "rel01_c01s02.pdf" would mean the file relates to AP42 chapter 1 section 2.  The document may be out of date and related to a previous version of the section.  The document has been saved for archival and historical purposes.  The primary source should always be checked.  If current related information is available, it will be posted on the AP42 webpage with the current version of the section.



May 4, 1998

Mr. Ed Surla

Compliance Data Section Chief

Indiana Department of Environmental Management
P.O. Box 6015

Indianapolis, IN 46206-6015

RE: IBP, inc. - Logansport, Indiana
VOC Test Reports

Dear Mr. Surla:

This letter replaces my original letter dated February 13, 1998, for the VOC Test Report for the above referenced
facility. Please find enclosed a copy of that report. The testing was conducted on August 20-22, 1996, by TRC
Environmental Corporation. Testing was conducted at other IBP facilities as well to verify the validity and accuracy
of the data collected at the Logansport facility in 1996. VOC emission rates found on similar rendering systems
indicate that data collected at Logansport is representative of VOC from pork rendering systems. Volatile organic
carbon testing was completed per the Indiana Compliance Sampling Methods and was approved through protocol
submittals and was witnessed by Mr. Pat Powlen of IDEM (Indiana Department of Environmental Management). As
shown in the detailed testing report on page 3-5, the average VOC (Total Hydrocarbons as Methane) emission rate
from are as follows:

inedible Steam Cooker 1.50 Ibs/hr as methane
Blood Natural Gas fired Dryer 0.138 Ibs/hr as methane
Hair Steam Hydrolizer 0.107 Ibs/hr as methane
Melt Tank 154.35 ppmyv as methane

The melt tank vents to room air and will not be covered in the VOC emission rate calculations,

If you have any questions concerning the testing results or procedures used please contact me at 402-241-3647 or
you may contact Mr. Scott Miller, TRC Project Manager, at 630-810-1122.

Sincerely,

chﬁuu ‘L?U,DP

Rechelle Kruse
Air Pollution Control Engineer

Enclosure
c Darrell Schmidt (without test report)

Janet Schroeder (without test report)
Dallas Safriet (with test report)

RK98-491/L0-5Stack Test

IBP, inc. P.O.BOX 515, DAKOTA CITY, NEBRASKA 68731 TELEPHONE: 402-494-2061
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DISCLAIMER

This report is intended for use solely by IBP, Inc. the specific purposes described in the
contractual documents between TRC Environmental Corporation (TRC) and IBP. All
professional services and reports generated by TRC have been prepared for IBP's purposes
as described in the contract. The information, statements, and conclusions contained in the
report have been prepared in accordance with the work statement, contract terms, and
conditions. The report may be subject to differing interpretations and/or may be
misinterpreted by third persons or entities who were not involved in the investigative or
consultation process. TRC Environmental Corporation therefore expressly disclaims any
liability to persons, other than IBP, who may use or rely upon this report in any way or for

any purpose.
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PROGRAM SUMMARY

The IBP, Inc. facility located in Logansport, Indiana has a Wet Cooker, Blood Furnace,
Hydrolizer, and Melt Tank in their rendering operations. TRC Environmental
Corporation (TRC) was contracted by IBP, Inc. to conduct emission testing on the Wet
Cooker, Blood Furnace, Hydrolizer, and Melt Tank. The major objectives of the test
program were to collect representative flue gas samples and determine the emission rates
of volatile organic compounds (VOC's) at the Wet Cooker, Blood Fumace, Hydrolizer,
and Melt Tank exhausts.

TRC accomplished this objective through the use of acceptable test methods performed
by trained and experienced staff. IBP, Inc. personnel were responsible for maintaining
the proper operations during the emission test series. The emission test program was
conducted on August 20-23, 1996. The emission tests included sampling for total
gaseous non-methane organics (TGNMO), total hydrocarbons (THC), volumetric flow
rates, and moisture content of the Wet Cooker, Blood Fumace, Hydrolizer, and Melt
Tank flue gas following USEPA Metheds 1 (Sampling Location Selection), 2 (Flow
Rate), 3 (CO, and O, for Molecular Weight), 4 (Moisture), 18 (Methane), and 25
(TGNMO), and 25A (THC). '




SECTION I

INTRODUCTION

1.1 Project Scope

The IBP, Inc. facility operates a Wet Cooker, Blood Furnace, Hydrolizer, and Melt Tank
at its Logansport, Indiana facility. The Wet Cooker is for cooking the main waste pieces,
Blood Furnace dries the blood, Hydrolizer cooks the hair, and the Melt Tank melts the fat
and oils. The gas stream from each system enters the Spray Tower, gets scrubbed with
water, and then exits to the atmosphere. The Melt Tank directly vents to the atmosphere
and is not currently in line with the Spray Tower.

TRC was contracted by IBP, Inc. to conduct (THC) emission testing for determination of
volatile organic compound (VOC) emission rates of the Wet Cooker, Blood Furnace,
Hydrolizer, and Melt Tank exhausts. The major objective of the test program was to collect
representative flue gas samples and determine emission rates of (VOC's) at the Wet Cooker,
Blood Furnace, Hydrolizer, and Melt Tank exhausts. Three 1-hour tests were conducted
at the Wet Cooker and Blood Furnace exhausts, simultaneously with flow rates, CO, and
O, for molecular weight, and moisture. One 1-hour and 40-minute run was conducted on
the Hydrolizer, and two flow runs. One 1-hour run was performed on the Melt Tank, flow
was not measured from the open vent.

1.2 Sampling Locations

Sampling for TGNMO was conducted on the Wet Cooker exhaust. The inside stack
dimension was measured to be 10 inches in diameter; therefore, the stack area equals 78.5
square inches. (THC) was conducted on the Blood Furnace, Hydrolizer, and Melt Tank
exhausts. The inside stack dimension of the Blood Furnace was measured to be 18";
therefore, the stack area equals 254.5 square inches. The inside stack dimension of the




Hydrolizer was measured to be 8"; therefore, the stack area equals 50.3 square inches. The
Melt Tank has an open vent and flow was not measured. Stack gas velocity, moisture, and
volumetric flow rates were measured simultaneously with the TGNMO and (THC)
sampling. The required number of sample points and the sample point locations for the
velocity traverses of each source were calculated according to 40 CFR Part 60, Appendix
A, Method 1.




SECTION 2

SUMMARY OF RESULTS

On August 20-23, 1996, testing was conducted to determine emission rates of the Wet
Cooker, Blood Furnace, Hydrolizer, and Melt Tank exhausts at the IBP, Inc. plant in
Logansport, Indiana. All testing was completed in accordance with approved test
methodologies.

Table 2-1 summarizes the data for the Wet Cooker from August 22, 1996, table 2-2
summarizes the data for the Blood Furnace from August 20, 1996, table 2-3 summarizes
the data for the Hydrolizer from August 21, 1996, and table 2-4 summarizes the data for
the Melt Tank from August 22, 1996, at the IBP, Inc. plant located in Logansport,

Indiana.

Raw field data sheets are located in Appendix A, this includes CEM's data sheets, CEM's
one minute averages, flow rate data sheets, and moisture data sheets.

Process data recorded by IBP, Inc. is located in Appendix B.
Laboratory results and data sheets are located in Appendix C.
Equipment calibration data sheets are located in Appendix D.
Calculgtion formulas can be found in Appendix E.

All test procedures were conducted as stated in Section 3. No anomalous data is reported.




Table 2-1 VOC Emission Rates for the Wet Cooker

WET COOKER EXHAUST EMISSION RATE RESULTS

TEST #1 TEST #2 TEST #3

Total Hydrocarbons Lbs/Hr 1.300 0.900 2.200
TGNMO as Carbon

AVG = 1.500 Ibs/hr TGNMO as carbon

Table 2-2 VOC Emission Rates for the Blood Furnace

BLOOD FURNACE EXHAUST EMISSION RATE RESULTS

TEST #1 TEST #2 TEST #3

Total Hydrocarbons Lbs/Hr as 223 120 072
Methane (CH4)

AVG = 138 lbs/hr as Methane (CH4)




Table 2-3 VOC Emission Rates for the Hydrolizer

HYDROLIZER EXHAUST EMISSION RATE RESULTS

TEST #1

Total Hydrocarbons Lbs/Hr as Methane (CH4)

107

Table 2-4 VOC Concentrations for the Melt Tank

MELT TANK CONCENTRATION (PPM)

TEST #1

Total Hydrocarbon Concentration
Cppmv as Methane (CH4)

154.35




SECTION 3

FIELD SAMPLING PROCEDURES

3.1 Field Sampling Summary

After consideration of the program requirements, TRC provided a team of two experienced
professionals to conduct the field effort. The personnel and their responsibilities during this
test program were as follows:

Scott R. Miller - Team Leader and Continuous Emission Monitoring (CEM) Operator
Dave Wells - TGNMO Train Operator and Volumetric Flow Rate Measurements
3.1.1 Pre-Sampling Preparation

Equipment was inspected for proper operation and durability prior to calibration. All
calibrations were performed prior to and at the conclusion of the emissions test program as
shown below:

®  Pitot tubes {QA Handbook Section 3.12, pp. 1-13 and USEPA Reference Method 2) -
measured for appropriate spacing and dimensions or calibrated in a wind tunnel.
Rejection criteria given on the calibration sheet. Post-test check to inspect for
damage.

®  Thermocouples (QA Handbook Section 3.4,2,pp. 15-18) - verified against a mercury-
in-glass thermometer at three points including the anticipated measurement range.
Acceptance limits - impinger +2°F; DGM =+5.4°F; stack +1.5 percent of stack
temperature.

®  Field barometer (QA Handbook Section 3.4.2, pp. 18-19) - compared against a
mercury-in-glass barometer or use the airport station's barometric pressure and correct
for elevation. Acceptance criteria - £+ 0.02 in. Hg; post-test check - same.




3.2 Sampling Methods
3.2.1 " Flow Rate Measurements

Velocity measurements at the sampling locations were made following EPA Reference
Methods 1 and 2 simultaneously with the TGNMO and (THC) sampling. A Type-S pitot
tube with an attached water manometer was used to measure the exhaust velocities at the
sampling ports. An attached Type-K thermocouple with remote digimite was used to
determine gas temperature.

3.2.2 CO, and O, Measurement

Tedlar Bag, flue gas samples were taken concurrently with the TGNMO and (THC)
sampling. A Fyrite was used to determine percent by volume of CO, and O,.

323 Moisture Measurement

Moisture was measured simultaneously using the wet bulb / dry bulb technique stated in
USEPA Method 4 for each test run. The difference between the wet bulb temperature and
the dry bulb temperature was used to get the percent moisture. The calculation formulas are
shown in Appendix E.

324 Total Hydrocarbons

TRC conducted (TGNMO) testing at the Wet Cooker exhaust following (USEPA RM?25),
and (THC) monitoring at the Blood Fumace, Hydrolizer, and Melt Tank exhausts following
(USEPA RM25A). TRC followed procedures outlined in the EPA publication 340/1-83-016
regarding setup and operation of its (THC) analyzer.




3.2.4.1 USEPA Method 25 Train for Total Gaseous Non-Methane Organics

TGNMO sampling as conducted following the criteria of USEPA Reference Test Method
25. Flue gas was sampled from the Wet Cooker exhaust at a constant rate through a heated
probe and filter and a chilled condensate trap by means of an evacuated sample tank. The
heated probe and oven were kept at a temperature of >265°F and 250+5°F respectively
during the sampling. After completion of each test run, the trap and tank were sealed,
labeled and documented on the chain-of-custody record. All traps were kept under dry ice
until the moment of analysis. Three one-hour tests were conducted. A schematic
representation of the sampling train is included as Figure 3-1.

Leak checks on the Method 25 train were performed before each sampling run. All leak
checks and leakage rates are documented on the relevant field test data sheet. Copies of the
field data sheets and summary calculations are included in Appendix A.

3.2.4.2 USEPA RM25A Train for Total Hydrocarbons

The (THC) analyzer system consists of three subsystems: sample acquisition, sample
analysis, and a data acquisition system. The sample acquisition sample line is designed to
deliver a representative sample of the stack gas stream to the sample analysis subsystem.
A heat traced sample line was used to eliminate in-line condensation prior to the (THC)
analyzer as shown in figure 3-2.

Sample analysis was aclﬁeved using a JUM VE-7 total hydrocarbon analyzer. Accurate
interpretation of each analyzers response requires the systematic calibration of the instrument
against gases of known concentrations. A calibration equation is determined from a linear
regression of known gas concentrations versus instrument response. The equation used to
convert instrument signal to concentration units follows:
Concentration = m (response) + b

where: m = slope of calibration curve

response = instrument signal (volts)

b = y-intercept of calibration curve

8




The data acquisition subsystem consists of an ESC 8800 Datalogger and an Esterline Angus
strip chart recorder. The average total hydrocarbon concentration for each test run was
calculated from average measurements recorded at one-minute intervals over the entire
duration of each test run. Once the (THC) system was set up it was connected to a power
source and brought on line. Sample line and signal wires were run between the sampling
and (THC) system location, and the sample probe.was selected and placed in the stack
facing away from the gas stream.

The initial phase of the instrumental analysis methed required the calibration of the (THC)
analyzer system. Prior to the start of the first test run, system calibration using zero and
three (3) upscale propane in nitrogen gas was performed. Following these initial system
checks, further calibrations were performed at the end of each test run using a zero and an
upscale propane in nitrogen gas.

3.2.5 Methane

Tedlar bag, samples were taken simultaneously with the (THC) sampling for determination
of Methane. The methane fraction will be subtracted from the hydrocarbon total. The total
* hydrocarbon data is being reported as Propane (C; H,), which has three Carbons. The
Methane (CH,) fraction has only one Carbon; therefore, only 1/3 of the Methane
concentration will be subtracted from the Propane concentration. For example:

THC (as Cy Hy) = 100 ppm. There are three Carbons in propane.
Methane (CH,) = 60 ppm. There is only one Carbon in methane.
Methane equivalent to Propane would be 1 / 3 = .333 ppm as propane.

100 ppm propane - 60 ppm methane (which is equivalent to 20 ppm propane) = 80 ppm
propane.




Figure 3-1 Method 25 Sampling Train
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SECTION 4
DATA REPORTING

4.1 Data Reporting

A flow chart depicting the measurement data reporting scheme is shown in Figure 4-1.
Figure 4-2 presents the analytical data validation and reporting scheme routinely used at
TRC.

All data was reported in standard units depending on the measurement and the ultimate
use of the data. The bulk of the data was computer processed and reported as follows:

- Gas Properties:
a.  Moisture %
b.  Flow rate, dscfm and acfm
c.  Pressure, in. Hg
d. Temperature, °F

- Total Gaseous non-methane Organics as PPMC
- Total Hydrocarbons: lbs/hr as Propane.

Results of the testing conducted at the IBP plant on the Wet Cooker exhaust are contained
in Table 4-1.

Results of the testing conducted at the IBP plant on the Blood Furnace exhaust are contained
in Table 4-2.

Results of the testing conducted at the IBP plant on the Hydrolizer exhaust are contained in
Table 4-3.

Results of the testing conducted at the IBP plant on the Melt Tank exhaust are contained in
Table 4-4.
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Table 4-1. Test Results - Wet Cooker Exhaust

Summary of Emission Rates

Wet Cooker Exhaust
Run No. 2 3 4
Date 22-Aug-96  22-Aug-96  22-Aug-96
Start Time 09:44 10:54 12:27
Stop Time 10:44 11:54 13:27 AVERAGES
Barometric Pressure, in. Hg 29.50 29.50 29.50 29.50
Moisture, % (Wet /Dry Bulb Method) 3.8 - 37 3.8 38
Dry Mole Fraction, 100-%M 0.9620 0.9630 0.9620 0.9623
CO2, % 0.0 0.0 0.0 0.0
02, % 20.9 209 20.9 20.9
N2, % 79.1 79.1 79.1 79.1
Dry Molecular Weight, Ib/lb mole 28.84 28.84 28.84 28.84
Wet Molecular Weight, Ib/lb mole 28.42 28.44 28.42 28.43
Stack Area, sq. in. (10" Dia.} 78.5 78.5 785 78.5
Static Pressure, in. of H20 1.05 1.05 1.05 1.05
Stack Pressure, in. of Hg 29.58 29.58 29.58 29.58
‘: Avg. Stack Temp., F 92.0 940 95.0 93.7
Avg. Sqroot of Delta P 1.0575 1.0498 1.0516 1.0530
SDE Average 24.846 24.709 24.774 24.776
Pitot Coefficient 0.84 0.84 0.84 0.84
Stack Gas Velocity, afpm 3692.5 3671.6 3681.9 3682.0
Stack Flowrate, wet acfm 2,013 2,002 2,007 2,007
Stack Flowrate, dry scfm 1,831 1,816 1,816 1,821
Stack Flowrate, dry sci/hr 109,862 108,957 108,953
Total Hydrocarbon Data, Method 25
Concentration, ppm as Carbon
Condensible 169 94 460 241
Non-Condensible 206 173 193 191
TOTAL (ppm) less Blank 375 267 653 432
Concentration, Ib/dscf x 10-6 as Carbon 11.668 8.307 20.317 13.431
Emission Rate, ibs/hr as Carbon 1.3 0.9 2.2 1.5
14
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Table 4-2. Test Results - Blood Furnace Exhaust

IBP Logansport, lA (Blood Fumace)

Run No. 1 2 3
Date 20-Aug-96  20-Aug-96  20-Aug-96
Start Time 13:42 14:50 16:02
Stop Time 14:42 15:50 17:02 AVERAGES
Barometric Pressure, in. Hg 29.30 29.30 29.30 29.30
Moisture, %  (Wet/Dry Bulb) 17.7 17.8 17.9 17.8
Dry Mole Fraction, 100-%M 0.8230 0.8220 0.8210 0.8220
|CO2 at Stack, % dry 1.5 1.5 1.0 1.3
02 at Stack, % dry 18.5 18.5 19.5 18.8
CO + N2, % dry 80.0 80.0 79.5 79.8
Dry Molecular Weight, [b/lb mole 28.98 28.98 28.94 28.97
Wet Molecular Weight, 1b/lb mole 27.04 27.03 26.98 27.01
Stack Diameter, in 18 18 18
Stack Area, sq. in. (@ pitot meas. location) 254.5 254.5 254.5 2545
Static Pressure, in. of H20 1.55 1.56 1.55 1.55
Stack Pressure, in. of Hg 29.41 29.41 29.41 29.41

vg. Stack Temp., F 195.0 193.0 199.0 195.7
[Avg. Sqroot of Delta P 0.6321 0.6307 0.6361 0.6330
SDE Average 16.177 16.117 16.329 16.208
Pitot Coefficient 0.84 0.4 0.84 0.84
Stack Gas Velocity, afpm 2472.0 2463.3 2497.8 2477.7
Stack Flowrate, wet acfm 4,368 4,353 4414 4378
Stack Flowrate, dry scfm 2,849 2,844 2,854 2,849
Stack Flowrate, dry scf/hr 170,946 170,655 171,262
Stack Flowrate, wet scifhr 2.0771E+05 2.0761E+05 2.0860E+05 .
Total Hydrocarbons ppmv as CH4 31.52 16.91 10.08 19.50
Total Hydrocarbons Lb/Hr as CH4 0.223 0.120 0.072 0.138

Calculations
CH4 CH4 CH4

FWhc ibs/lb-mole 16 16 16
Stack Flowrate, dry scf/hr 170,946 170,655 171,262
Moisture, % 1.7 178 17.9
Cppmv 37.83 22.20 21.48
Cppmv minus CH4 31.52 16.91 10.08
Hydrocarbons Emissions _ (Ibs/hn) 0.223 0.120 0.072

Lbs/Hr = Cppmv minus CH4 * FWhc * (Stack Flowrate(dsct/hr) / 80) * (1.554 * 10~-7)

15
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Table 4-3. Test Results - Hydrolizer Exhaust

IBP Logansport, IA (Hydrolizer)

Run No. 1 2 Flow only
Date 21-Aug-96  21-Aug-96
Start Time 09:18 10:36
Stop Time 11:16 11:16 Averages
Barometric Pressure, in. Hg 29.50 29.50 29.50
Moisture, % (Wet/Dry Buib) 31.0 31.0 31.00
Dry Mole Fraction, 100-%M 0.6900 0.6800 0.69
CO2 at Stack, % dry 15.0 15.0 15.00
02 at Stack, % dry 2.0 20 2.00
CO + N2, % dry 83.0 83.0 83.00
Dry Molecular Weight, Ib/ib mole 30.48 30.48 30.48
Wet Molecular Weight, Ib/lb mole 26.61 26.61 26.61
Stack Diameter, in 8 8 8.00
Stack Area, sq. in. (@ pitot meas. location) 50.3 50.3 50.27
Static Pressure, in. of H20 0.89 0.80 0.90
Stack Pressure, in. of Hg 29.57 29.57 29.57
Avg. Stack Temp., F 212.0 2120 212.00
Avg. Sqroot of Delta P 1.0992 1.1221 1.1
SDE Average 28.495 29.088 28.79
Pitot Coefficient 0.84 0.84 0.84
Stack Gas Velocity, afpm . 43776 4468.7 4423.15
Stack Flowrate, wet acfm 1,528 1,560 1543.97
Stack Flowrate, dry scfm 819 836 827.14
Stack Flowrate, dry sct/hr 49,117 50,141 49,629
Stack Flowrate, wet scf/hr 71,184 72,667 71,925
Total Hydrocarbons ppmv as C3H8 52.14
Total Hydrocarbons Lb/Hr as C3H8 0.107

Calculations
Analyte CH4
FwWhc lbs/b-mole 16
Stack Flowrate, dry scfhr 49,629
Moisture, % 31.0
Cppmv 67.71
Cppmv minus CH4 52.14
Hydrocarbons Emissions _ (Ibs/hr) ~0.107

LbsHr =

16

Cppmv minus CH4 * FWhc * (Stack Flowrate(dscfhr) / 60) * (1.554 * 10°-7)




IBP Logansport, |IA (Me

Table 4-4. Test Results - Melt Tank Exhaust

It Tank)

Run No.

Date 22-Aug-96
Start Time 12:45
Stop Time 13:15
Barometric Pressure, in. Hg 29.50
Total Hydrocarbons ppmyv as C3H8 154.35
Calculations

Analyte CH4
FWhc Ibs/Ib-mole 16
Stack Flowrate, dry scf/hr n/a
Moisture, % n/a
Cppmv 229.95
Cppmv minus CH4 154.35
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DATA CHECKED BY
TWO FIELD CREW
MEMBERS

Y
DATA SUBMITTED
TO FIELD TEAM
LEADER

[ ERRORS AND i

A J
PRELIMINARY DATA
REDUCED AND
CHECKED IN FIELD

» QUTLIERS NOTED IN:
FIELD LOGBOOK

SAMPLES SHIPPED |
*TO OTHER

2

SAMPLES AND DATA
RETURNED TO TRC

Y.

SUBCONTRACTORS,
IF NECESSARY |

[ SAMPLING AND |
PROCESS DATA
A SUBMITTED TO
FIELD PRINCIPAL
INVESTIGATCOR

h 4

DATA CHECKED AND!

PRINCIPAL
INVESTIGATOR

FINAL REPORT

Y

TRANSFERRED TO }
COMPUTER SHEETS |

4
COMPUTER SHEETS j
SUBMITTED AND
KEYPUNCHED

4
RESULTS FROM
COMPUTER. INPUT
NUMBERS CROSS-
CHECKED
I
y
CORRECTIONS
MADE AND
RESUBMITTED TO
COMPUTER

. 4
FINAL RESULTS

A

WRITTEN

Figure 4-1. Measurement Data Flow Scheme
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DATA
ACCEPTABLE !

SAMPLE

1. VALIDATED DATA
ENTERED INTO
PROJECT FILE

2. DATA REPORTED

Figure 4-2. Analytical Data Report Scheme
‘ 19
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A
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, ]
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DATA NECESSARY
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. Projec

Traverse Point Location for Circular and Rectangular Ducts

t No.: 20974

Client:.__l—?-’? LD‘:}Q m@ﬁ'ﬂil_' W,

Date:

K-20-9¢

. Sampling Location: Wet Coovea

Internal Stack Diameter: &Y

Nipple Length: T

Total _Stack Diameter: _

1"

Minlmum Humber of Traverse Polnls

/ : ] iz Pl U
Nearest Upstream Disturbance (C): _24" =525 70

Nearest Downstream Disturbance (D):

Calculator;

Son

32" 3.2

@cumb l%(
T‘_;: 120“?—" ‘1.5"7;:‘\-@;3:‘:1'&'2:;’-

wIs

) 1 2 3 4 5
. . o . Traverso Polnt
e el Saox | T | e | et
Number ] 2.~ 1 {122=Polnt)| - ' of Port Nippie
00 ) B - © 13+ d=Potm
1| esr ot -2 | U S
2 Ny [ RS
3 A5 13 1.9
4 |.323 3.2:3 3.
5 1,73 (.77 LY
6 A .00 . ¥, 1
7 1 .595 A 3.0
8| .98 Ly S5
) N
10
11
12
13
14
15 -
16
17 '
18
19
20
21 i b
22
23
24

.

Duct Clametar Upstream from Flow Disturbanes (Distanca D)

1] 1.0 1.5 20 . 25
50
| | | | ] i
{4) Higher Nuember Ly for _
40 _il_ocur-gu-r Sacys or Ducts )
0 -
[— 24 00 25 tm)
[
ko]
20 - | STaeL Dlamater -
- M aosim 2ain)
(Yeinctity Traverss Oriy} ’ L 12
10 }— . dsarsrnr
. i Ttaet Clameier w 030 te 051 m (12:24 101
S I N S R M R A
2 3 4 3 8 7 ] 9 10

Duct Diameter Downstraam from Flow Disturbance {Distance C)
from Point of any Type Disturbance (Bend, Contractlon, ete.)

Rectanguiar Duet Equivalent Diameter Datermination = 2"’.—“:”.!"

-*

Location of Traverse Polnts In Clrcular Stacks

4 6 8 10 12- 14 16 18 20 22 -4
1157 44132025 21 13 15 14 13 "11 19
2 1250 146 J10.5 B2 67 57 .43 44 2% 15 32
31750 20.6/19.4/145 118 99 85 7.5 67 63 55
4 [93.3 70.4 323/ 225 17.7 1456 125 109 97 87 79
3 85.4 J67.70 342 250 204 165 145 129 11.5 105
6 95.5 0.5 65.8 355 263 220 183 16.5 14.5 132
7 89.9 774 644 365 28.3 235 204 180 161
8. 96.8] 85.4 75.0 634 375 295 256 215 194
9 S1.4 823 731 625 382 306 262 234
10 974 832 795 M.T 613 388 315 72
11 93.3 854 73.0 704 512 253 323
12 97.9 $0.1 8.1 754 69.4 €0.7 298 ].
12 . $4.3 875 312 75.0 §3.5 6§02
14 982 91.5 854 79.5 73.8 677
15 951 89.1 835 732 T8
15 98.4 925 7.1 820 770
17 956 '56.3 854 803
18 986 93.3 884 ‘829
19 96.1 91,3 363
20 98.7 9467295
] 95.5 921
2 939 3435
23 363
2% 989

- Locatlon of Traverse Points In Rectangular Stacks

2 1 4 5 & 7 3 9 10.-11° 12
1 250 167 125 100 83 7.1 63 56 50 45 4.2
2 [75.0 50.0 37.5 20.0 25.0 21.4 8.3 157 150 135 125
3 813 615 0.0 41.7 357 313 278 250 227 208
4 875 70.0 58.3 50.0 43.8 385 250 313 292
s 90.0 75.0 643 563 S0.0 45.0 403 375
5 917 785 63.8 611 S50 0.0 453
7 929 §1.3 722 650 3901 42
8 838 833 750 632 625
g $4.4 859 T7.3 M08
10 85.0 854 792
11 5.5 875
17 5.3

TRC




V‘ELOCITYTRAVE‘RSE

Pz 280
Unit Numbers b\)c':’r Cm#tﬂ(-

Stack Diameter (in): [ b"

Load Condition: M‘W/feﬂk.

Stack Gauge Pressure ("I1,0): t/ 85

“ Rug No.:

Operators:

sn [ v

Barometric Pressure at Grouod Level ("1ig): }i 50

Pitot Tube ID:

Pitot Tube Coeflicient:

34

[pmmm_ 2017‘(~o

Port Change Pitot

Leak Check Pass Fail
Estimated Stack CO,%:__ 0:%:__ 11.0%:___
Port 71 — -—
Platform Elevation {feet): ; ) Por: 2 —_— —_—
* Pors 3 —_— —_—
Schematic of Stack Cross Section:
Port 74 —_ —_—
ﬁp o [.o515
s
Wer Balb 646 DBIBT q2F 4T
Traverse Velocity -_;mck l Traverse Yelocity :S;ck
Point lead Tewnp. Point Head Temp.
Number {In 11.0) tm Number (In 1.0 3]
‘ (.00 (07 ( [.15 0¥ |
z (.05 (07  z {15 ) d i
3 [ (D {07 3 (.10 loY
€ 1w e Y [ (o [0S
7 [ 108 § (45 | 1o |
O g |02 L | /20 (7 |
7/ (s 107 7 [ .15 (03
& L5 | 107 ’* X (.15 | /03
'}
Average: _ E._\verzge: L j——

Reference:

40 CFR 60, Appeadix A, Method 2

TRC




p—

—

FORM 75-5

YELOCITY TRAYERSE
Paa: 2 %7 Date: g2z /56 |
J Uit Number: UJE"T CM(C"YL Stack Diameter (in.): ‘-0“
Load Coadithn: YAk / ANOg i Stack Gauge Pressure ("11,0): g A :E]
Rua No.: E\ 3 Operators: Dl /f Sive :
B
Projet No: 2.0 74 —C
Barometric Pressure at Grouad Level ("Ifg): /7 .57
Pitot Tube 1D:
Pitot Tube Coeificient: ._( Port Change Pitot
i _ ) Leak Check Pass Fail
Estimated Stack CO,%:___ 0,%:__ [1.0%:___
Port &1 —_ —_
Platform Elevation (feet): C, { Porz #2 — —_—
Par: 73 —_ —_—
Schematic of Stack Cross Section:
Port 74 — -
<€
@l
Sh . 1.0%9%
‘ Ef:u} -~ i -
weT Be8 >
Dey  Hulb >
1_'l'rnverse- Velocity 1 Stack Traverse Yelocity Stack
Paint Head Tewmnp. Point Head Temp.
Number (Ia 11.0) A (R Number M?______(_F)______
( [ 5 (O " | /.10 /03 |
2 L5 | /loc L2 1 s00 | s0¢ |
3 A [Pl " 3 .05 Jo ¥
¢ (.15 100 |9 /15 Joy
g fo 1 fei [ >3 [, 20 /0¥
1 (s~ | 105 { [.pSs” 1703
1 [t _tlog 1 /.90 /03
% [.40 |j047 IL .4 [ 0O | je3
ITl_— |—_-__—— e
Average Average: _ _
Reference: 40 CFR 60, Appendix A, Method 2 TRC




FORM id-2

VELOCITY TRAYERSE

TZp

Plant:

Date:

A —

Unit Number: ;1 o7 Cop Kl

Stack Diameter (in.);

0"

Load Condition: Pej\ (C / WM

Stack Gauge Pressure ("I1,0): ~+ ‘.OS’

Rua No.: ’1’-

Operators:

S

Project No.: A '10‘?7‘-{" &

Barometrie Pressure at Ground Leve] ("Hg): 2 9,50

Pitot Tube 1D:

Pitot Tube Coefficieat:

Port Chaoge Pitot

_ ' 8(‘{ Leak Check Pass Fail
Estimated Stack CO,%:__ 0,%:___ 11.0%:___
Port #1 N —_
Platform Elevation (feet): Port #2 — —
Por: 43 —_— —_
Schermatic of Stack Cross Section:
Por 44 —_ —_
ﬁp t‘-bﬁ- l - Dg—) 6_
Wl Bulb T
"\)&\/ Gv\( B j
Traverse Velocity Stack Traverse Yelocity Stack
Point Head Temp. Point llezd Temp.
Number {In 11,0) 13] | Number (In IE;O) )]
! 1.0 | tee ‘ [/ ey |
Z Los | e 2 ] JeY |
3 L./ /7 2 1 lerx /0¥ |
q 1oy e Y |NBY /7
5 [ Jo5” ) L | s
b Lis | Jey L 2o [od
! LIS 1 {e3 ) ). ! ey
g L] /e K |.) Y
|
Averag::__ Average: | .
Reference: 40 CFR 60, Appeadix A, Method 2 TRC




Method 25 Fleld Data

Project Number: 7,@097% ~© Client:___~ L Be -
acility: Thp (0§ 4r5 Sample Location; et Ceokat
‘ocation: [ b"'i:) Ans el Operator: o
Date: 4 f’Zl( q QJJ ' Run Number: E (&
Tank Number;_3 / '_‘l ' Trap Number: &Tﬁ’ | Sample I.D. L ' L
Tank Vacuum -. Barometric Ambient
Manometer Gauge - Pressure Tcmperaturc'
~.. frmyem Hg | mmvem H,{\ 3 ‘mm/em He/in. Hg c(®.
Pretest ‘\7-1‘3Q, 30 . 29 .\S’ﬂ - 745 D
Post Term 2 94 Y. 29.50 19 G0 P
- . - . w Bl 8 &Y
Pretest ch;k Rate (mx;u'cm Hg/f5 nﬁn): ffé é—ﬁ"/ﬂ/ 'D_i:: ] ‘-"}:3
. Gauge Flowmeter Temperature
Clock Sample - ' \ﬁac_uum Setting. Probe Box
Time " Time mm/cm I-Ig. - mL C/F "CJF Commeats
944 0 fo - [20 |20 J 20
297 - ' |
g 5¢ r9 29 l
- 139 N
(OOY Zo 70 - .
jotY 30 1% ) . i
14 -
1024 o A
: ‘ (O
(24 h1% 8
G |
1o Yy (0 Y4 . }

TRe




Method 25 Fleld Data

TR

Project Number: 7-0 174~0 Clieat: L TE 4
| cility: The . Sample Location: WeT _Coricer
q:cntion: Lt s #. Gl Operator: e
Date: ‘ 512 4 ’ch’ Run Number: IZ'S
Taok Number: { © S ' Trap Number: CE | Sample 1.D.__ &2 v
Tank Vacuum -. Barometric Ambient
Manometer G-auge ' - Pressure Temperature
@/cm Hg mmlcm H,@F_E ‘mm/em Hg/in. Hg c/f
Pretest '7 14 ,:l 9 . 7-9 S g 149 907:
Post Term 38 ,/‘7 7 4G Wi, F
Pretest Lcak Rate (mm!cm HJS mm) (e
: Gauge . Flowmeter Temperature
Clock Sample ' Y-:.ac.uum Setting . Probe Box
Time " Time mm/cm Hg I ’ mL (@IF ' @ F Comments
L 19 7T 20 129
17 1 \
e S® Lo '9.( \\\/i N4
22,5
| AR 20 20
- (7.5
W N 30 15
| [%
1139 - 4o 0
. - 1 |
14y 50 ) |
5
1154 O 3 |
' | |
| 1
|
|
& |
l




 Method 25 Field Data
2o9U-0 |

Project Number: Clieﬁt: j‘gp
acility: 3 4 Sample Location; (/LT (€O Ker
‘ocatiou: Log &0/ Al Operator: o
Date: Ylzzlhe Run Number:__ &4
Tank Number:_ (5 j ) Trap Number: ATC - Sample 1.D. P\q'
Tank Vacuum .. Barometric Ambient
. Manometer| Gauge ‘ - Pressure - Temperature
- 1-- foamem Hg | movem HetwHe ‘mm/cm He/in. Hg CIF.
Pretest lllf 0 50 - . Q_Glb—o 749 C%OC‘{,"
Post Term | 1. ‘ 74T Qd f-
Pretest I_ez;k Rate (m.n.-xlcm Hg/5 nﬁn):
. Gauge Flowmeter Temperature
Clock Sample ' V_":jnquum Setting. Probe Box
Time " Time . mm/em Hg ' mL @F @l F Comments
B A o | . 3o - 30 (20 (2.0
Byl 275 - 1 ] \
37 O | 25 il k
90 27.5 7/ [ 1 sy
Y7 - 20 A\ W/ 1V
: 30 /7.5 vV
57 30 )
5 /2-5
1267 O 1.0
- How 9
1317 50 il
=220 )
XVN {0 3
|
I |
| |
' |

TRe




Method 25 Field Data

Project Number: }O‘Z 7 L[ ~0 Ch'cﬁt: i E‘?
acility: T &y : : Sample Location; We T cerKert
QOcation: LO9 MSWT Operator: |
Date: g I‘Z‘Z /ﬁw Run Number:___ ] A~ 1<
Tank Number:__ )7L (- Trap Number:__ ( L Sample 1.D._ B/ Mfﬁ
Tank Vacuum .. Barometric Ambient
‘MapomAetcr Gaugé - Pressure Temperature
. [~ mm/em Hg| mm/em He/in Hg ‘mm/em He/fin. Hg C/F.
Pretest e e ) 7‘{0( 900?
Post Term O @ 749 YW
Pretest Lea.\k Rate (@m Hg/s nﬁn): // / ﬁ
: Gauge Flowmeter Temperature
Clock Sample ' V_":;u:luum Setting. Probe Box
" Time mm/em Hg - ' C/F "C/F Comments

Time

‘ml

TR




Froiect Neo

: _ Orszt Anzlysis

20974 -0

Dat=

LR

run = /_—3

(&9 4vs foye ] ) T

{ BTt
":fy

e ¥ —
- ——

Cper=icr

Cemmenis:

Samste Locarion ____ EXAuST STAe/ . .

ad

I

Augk Gzs Check {mezsured/asivzl): €Sy ! Cs ! ce !
- -
Comnt - (C~} Rezding2 I CZ) Razcing 3 |
. Ehypgeit ClH
T _— — . —
Soint e Feaging Aomezi | Ner | Aok Nat | Fe

—t e macicms = .
Nat C.rezding = Fa=ding 2 - Eazding 1 (Ag==D)
z - e -
e - S etag—1-%
Zxgecizd ¥, Ranges
~ . - : -~ - - -4 —
Ne: CC rezfing = FezZing 3 - Rezding 2 (Ase=]
| . PLy = - -
~othrecieilizniia 1.073-1.1328
- W y
R . = i e ey e o
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Run 1

DATE: 20-Aug-96 CLIENT REP: Rechelle Kruse
PLANT: IBP WITNESSED?: yes
C TYPE BURNERTYPE: N/A
‘PEHATOR: SM, DW GENERATORTYPE: WN/A
TEST LOCATION: Blood Furnace 02 GENERATOR TYPE: N/A
CALIBRATION GASES
02 coz (<) 502 NOx _ |[THC outlet
0 0 0 0 0 0
N/A NA N/A N/A 29.68
N/A NA N/A N/A 49.42
83.47
END | SAMPLE 062 €02 sO2 |THC Outlet! CO NOx COMMENTS
TIME  [POINT- wet ppm ppm ppm ppm ppm__ |a
14:42 i 12.87
AVERAGES ERRA ERR ERR 12.97 ERR ERR
Barometric Pres: 29.3
EFFLUENT GAS CONCENTRATION, WET BASIS, PPM
02 co2 S02__[THC Outiet] €O NOx
PRE ZERO 0 0 ] 0 )
POST ZER 0 0 1 0
ACT SPAN|N/A N/A N/A 29.68 [N/A N/A
PRE SPAN 0 ) 31.7 0
POST SPA| 0 0 28 0
GAS CON( ERR[ __ERR| ERR] 12611 ERR[ __ ERA]

.-‘
1
A

®

EFFLUENT GAS CONC CALCULATION

GAS CONC. = (Avg Stk Conc - Avg Zero Cal) * (Span Conc/(Avg Span Cal - Avg Zero Cal))




Run2

DATE: 20-Aug-96 CLIENT REP: Rechelle Kruse
PLANT: IBP WITNESSED?: yes
‘ . "YCTYPE BURNER TYPE: N/A
'.
OPERATOR: S\, DW GENERATOR TYPE: N/A
TEST LOCATION: Blood Furnace 02 GENERATORTYPE: N/A
CALIBRATION GASES
02 co2 co $02 NOx  |THC outiat|
0 0 1] 0 0 0l
N/A N/A N/A N/A 29.68
N/A N/A N/A N/A 49.42
83.47
END SAMPLE 02 c02 S§02 ([THC Outletf CO NOx COMMENTS
TIME |POINT wet ppm ppm ppm ppm ppm_ |a
15:50 1 8.67
AVERAGES ERR ERR ERR 8.67 ERR ERR
Barometric Pres: 20.3

EFFLUENT GAS CONCENTRATION, WET BASIS, PPM

02 co2 S02 [THC Outletl  CO NOxX
PRE ZERO ) o 1] 5 0
POST ZER( 0 o 1 0
ACT SPAN [N/A NA NA 39.68 INA NA
PRE SPAN ) ) 28 | )
POST SPAI 0 0 355 0
. GAS CONd—— ERR] _ERR] __EHA 740, ERRL ERR]

EFFLUENT GAS CONC CALCULATION
GAS CONC. = (Avg Stk Conc - Avg Zero Cal} * (Span Conc/(Avg Span Cal - Avg Zero Cal))




Run 3
DATE:

PLANT:

QC TYPE
PERATOR:

20-Aug-96

18P

SM, DW

CLIENT REP: Rechelle Kruse

WITNESSED?: yes

BURNER TYPE: N/A

GENERATOR TYPE: N/A

TEST LOCATION: Blood Furnace 02 GENERATOR TYPE: N/A
CALIBRATION GASES
02 co2 cO So2 NOx [THC outlet
0 0 0 0 0 0
N/A N/A N/A N/A 29.68
N/A N/A N/A N/A 49.42
83.47
END SAMPLE 02 co2 §02 |THC Outlet CcoO NOx COMMENTS
TIME  iPOINT wet ppm ppm ppm ppm ppm
17:02 1 8.25
AVERAGEE ERR ERR ERR 8.25| . EFRR ERR
Barometric Pres: 29.3
EFFLUENT GAS CONCENTRATION, WET BASIS, PPM
02 co2 THC Inlet iITHC Outlet] co NOx
PRE ZERO 0 0 1 [1] o}
POST ZER( 0 0 0.5 0
ACT SPAN [N/A N/A N/A 49.42 |[N/A N/A
PRE SPAN 0 0 50 0
POST SPAI 0 0 55 0
. GAS cONd ERR] ___ ERA] __ ERA] 7161 ERRI___ ERR

EFFLUENT GAS CONC CALCULATION
GAS CONC. = (Avg Stk Conc - Avg Zero Cal) * (Span Conc/(Avg Span Cal - Avg Zero Cal))




Calculations
Anaiyte C3H8 C3H8 C3H8
FWhc Ibs/lb-mole 44 44 44
Stack Flowrate, dry sct/hr 35,298 35,298 35,298
Moisture, % 17.7 17.8 17.9
Cppmv 12.61 7.40 7.16
Cppmv minus CH4 10.51 5.64 3.36
Hydrocarbons Emissions (Tbslhr) 0.423 0.227 0.135 ¥

Lbs/Hr = Cppmv minus CH4 * FWhc * (Stack Flowrate(dscf/hr) / 60) * (1.554 * 10/d)
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Traverse Point Location for Circular and Rectangular Ducts

. Project No.: 203 7% ~odecn - coooo

Client:_LBP logamsiher ITND.
Date: §-20-F

Sampling Lacation: _Rloo™ Tuewace

Internal Stack Diameter: 12"
Nipple Length: ___ '
“Total Stack Diameter: (%
- i ! K33
- Nearest Upstream Disturbance (C): I :
Nearest Downstream Dlsturbance (D) 970 (3.3 0in
Calculator: _ ) '
?bd?—“ Ve e d
"T'c_:, LCHO"
: 1 2 3: 1 4 5
L - L . | Traverse Paint
Traversa{ F ! " Insid F;
. l:nlnl_ 'o!;::::?n SIlaDck T_r;:?r::’“ ﬂg:’:‘ W:!sll:oct:ts:;o'
.t Numbaer | P (1 x2zPointy| . . of Fort Nipple
wo) . . : {3+ 4= Palm)
1= ) e ] 8" |19 | w4 S
2 | .idb 243 2.6
3|29 5. 33 5.3
4 |04 V.. . st 143
6 | 450 7,20 SR
7 . Sk - . .
8
9
10
11 Y. il
12
13
14
15 - .
16
17 '
18 .
19.
20
21 I
22
23
24 |
"'7,.'?,
A

Minlmum Humber of Traverse Polnls

Duct Diamater Upstream from Flow Disturbance (Distanca 0y

05 1.0 15 20 . 25
50
l I ]
{a} Migher Number i for .
Asctanquiar Staske of Dusta
40 — —
V- —
24 or 15 {a)
[] -
mn
20— 1—, e -
> 1 s0eImpzelny
{Velasity Traverss Oriy) 13 12
10 — . Aardts -—l
o Stack Glametor » 0.39 o 3.51 m {12:38 L]
S N I I Y M
2 3 4 $ § 7 8 10

Duct Diameter Downstream from Flow Disiurtance {Distance C)
from Point of any Type Disturbance {Bend, Cantractlen, etz.)

Rectangular Duct Equivalent Diameter Datermination = 3%".%"."
-

Lecatlon of Traversa Painta In Clreular Stacks

2 -4

.4 & 8 10 12-14 16 13 20
1 [44[32 26 21 13 15 14 13 11 13
2 105 82 &7 57 .49 44 33 3135 232
3 11194 145 118 99 85 75 67 89 55
4 323 225 17.7 145 125 105 97 87 79
5 67.7 342 25.0 20.1 169 14.5 129 115 105
6 80.5 §5.8 35.5 269 22.0 188 16.5 145 132
7 89.5 77.4 644 365 283 235 204 180 161
8.1, . 863 854 750 §34 3I7.5 295 :250 5.3 194
] 91.8 923 711 625 332 305 262 210
10 974 892 799 7.7 618 38.8 315 272
11 3.3 854 78.0 70.4 612 353 223

12 97.9 90.1 8.1 754 634 soy 294,
13 - M3 875 812 750 §3.5 602
14 982 91.5 854 79.5 T8 ET7
15 95.1 891 815 732 T8
15 984 925 §7.1 820 770
LA 85.5 '90.3 854 205

18 925 93.3 83%4-839 |
|19 861 913 863
20 98.7 940 7835
n . $6.3 '92.1
2 839 848
e 96.8
24 98.9

- Locatlon of Traverse Paints In Rectanguiar Stacks

2 3 4 s -6 7 8 .3 10.-11 12
1 {250 167 125100 83 71 63 56 50 45 42
2 1750 S0.0 37.5 300 250 214 18.8 157 150 135 128
3 813 525 50.0 41.7 357 31.3 278 250 227 208
4 87,5 70.0 5.3 500 438 389 250 Jts 132
s 90.0 75.0 641 56.3 SO0 43.0 403 7S
6 917 786 £3.8 611 S50 50.0 458
7 929 81.3 722 650 391 52
] §3.8 833 750 632 625
Ja 944 850 7.1 04
10 : 950 854 732
1 . 355 §7.5
12 §5.9

TRC




g

E
-~

-~y

FORM 75-5
YELOCTY TRAVERSE

[ Due 8.)5)-—%(,

ﬂ

Plaac I. P L Spc‘ﬂ:‘—
Ut Number: Bloep Figames

Stack Diameter (a.);

18.0

Stack Gauge Presture ("11.0): + | S5

ﬁj..aad Cacditoc: Mnm( /-P;o«k_

Run Nou: i

Operators: Sow /Py

— e b

Project Nox ) i 74 |

Barsmeric Pressure at Geoued Level ("112): 2] .30 r
Fitot Tube ID: |
Pitat Tube CoelTiciens Port Chapgs Pt ]

e 1 84 Lok Chesk Pass Fall
Estimated Stzck CO%: L 0. %:1901,0%: ___ i _:_/ .
Platform Zizvatica (fest): . Porz #2 __‘_/ -

25
Parm 3 — e
Schemate of Smek Cross Section: :
0L 935 Te Port 32 : - —_
co1 VS m___ ,(g%ll
a3 TS: 1495 Nz
(95 pay LB
it Mo]?..g*:g_-t?, v 76 _
Traverse Velocity Stack Travesse Yeiseky Stack ;
Point Tead Temp. Peint Head Texp.
Number i) [ f _f_"f’f" (1 11.0) )
a1z las | o 103 | (as |
.o (95 z | 4o | a5 1§
3 .42 | 35 2 | 4 | o@as |
Y 29| s i | ax | a5 |
) | 4o (55 S | .d¢ | s |
L | 23 Vg | ( Y% (95 |
| | | |
| | |
l |
| | |
| | l | |
| |
| 1 1 _|
Az | 60 | (94 sz | wos0 | (a8 |

Reference:

40 CFR 60, Appeadix A, Method 2

TRC




FORM 75-5

YELOCTY TRAYERSZ

pase  TRBp [oopwske]

N ot S

Date 4 {'26/-%:

Unit Nuzber Bfiof) {:,_MA-CE

Siack Dismeter (2 [/ §

Laad Cozéitoe: {pgmn [FotE

Stack Gauge Pressure (11,01 /. 575

Rus Nou: =

Operators:  $/ /A;u

Projet Noz 20974 -©

Baromes= Presure at Grovcd Level (C1Ig) 29.30

'
gl ¥ § e | o

Pitnt Tuke 1D:

Piiot Tube Coellicient:

s

ek CO.%: 0% 7 11,0%: __

[E4)

Estimatad

Platform T.zvation (fest):

25"

Schamatiz of Stuck Cross Section:

Lo 5
(91,.} 7o

(5
e

- -193
y S8 {1

Pam Chacge Pitot

Lok Clheck Pass
Pars 71 —
Pos 72 —
Pam 73 —_—
Pem 72

urz:_’P-ng =, L300
Tewg> (43

i)
)

[ |
Ho
|4
Y
| Ml
{ 57

C <N

Averaz=

Reference: 40 CFR 60, Appesdix A, Method 2

— 8 i3 -
et Bul 177,41
Traverss Valocitr Stack Travesse Yeioci:y Stack !
Point lend Tep. Poirz Hesd Teap.
Nuber (Ta 11.9) & Number {la I.0) 5

T

I ILI.L}

e

32 |
| (30 |

|4

2
3
¢
S
G

l 36 |

(USRI [SUUIRNYS UV oS pe—

Average:

NN | S S S JE P .

“TRC




&5

YELOCITY TRAYERSE

puze L2p  Loggushnl

Datez 5’/26'[ .?CJ

Uait Number: Bl ped) FupardCE

Sack Dameter 6o /§

Stack Gauge Presure (C11,0): "f'[ 55

Load Ceaditioc: /(/[.&/ Fexrt £
Rua No.: % .

Operators:

an / e

20979 ~¢

Projec No:

Barsmesic Presure at Grouzd Level ("Hg): 7. 20

(U P, e Py p—s

Pitat Tute ID:

Pizot Tube Coellicients

Port Change Pitat

|y | \qq |

-

| Hoky | 144

Averzge

Reference: 40 CFR 60, Appesdix A, Method 2

L |

« S"{ Lezi Check Pass Fail
Estimated Stzck CO.%:{,0 o;.::ﬁ_.guzoea:_
Porz 41 —_— —_—
Platform Tievatioa (feet): Poez 52 — —_—
Part 72 S —_
chimmariz of Stoek Cross Section:
Pors #2 R —_—
) = l S
o " 'UFZPM- = w3l \
co, > L.cC g
— - ) o
Lo 2eg >\ /5:&9 = {99.C F
b.ﬁ.‘-l 3‘-‘"8 = qu !7 Wd"ﬂ . ——
Traverse Veloeity %75:;::3: | Travesse Yeiscity Stack |
Paint Head Temp. Paint Head e,
Nuinber (Ia 11.0) ® “ Number {la IL.O) T
: . e
A | 35 | 18s B 1 .23 .1 188 |
a >g | jas | 2 TN
3 | .4y (9% 3 | .9y | 49
Y ,43 Qg N 4o | 1ag
¢ Y4 aq | 1 wge | (a9

Average:

Mot
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Orszt Anzalysis

Eriectve. _ 2O T7 4 —O | " e 5’/20/949

T e LRF Aun W et

: — ;
;.7 Le:?,‘f?rfs/é%’-/  E Crermar — - DA ¢ S
- Seuree RloeD feognhee Commers:

Samala lecstion sz/‘ Ex/fAusT

P el miE T
cc LT e N r‘.E.SSa".

Crz=t Lezk Checked --= s=irziizn Catz of Rezzanis
Furge Sysiamwith Samzla Gz Y E3 .
s m . - [ o
Amtiest Air Check €2, _©:© Ca 201
Augi Gas Chack {mazsuradizouezi): €2, r - G ! cs !
(Ca) Fazding 2 ' {CT) Fe=<ing 3
Samcle CZs —
| Poim T2 Saading § Aozt | Net | Actuz] | Nat |
| yeeo | .5, ] 20 Jigs| |
- - - )
15200 [.3 20 /8.5
1630 [0 20.5 175
-1
Nz: Q. 2zging = mazding 2 - Fazding 1 (Asiu=i)
2 = Szcectad 5 Ranges

-t

.
e ]

R RE

Y OO0 )

Nziurz! Cas

. Weed Sark

wwl =l el = ad ed
i fa ]
S RIRIN

L]
-t -k

]

4

[
-t t) ()

N
n Ly e b

1
ty -}

m ol Ly O

]
el =l i
i

2T %A Loy mimt el
Les T 2IT aunicizal Garlzge . S
= :
T. =
- gr -~
o TR, .
' b
. Ciker
—a
Fue
- - -
m2oInEd R




2y OINIT 32

NEL NaME: Wor 2

YEL TYPE: 97

¢ HBHRLY AVERRRES: Y7

03330 -.9614D
, 38340 -, 00110
23330 -, 22230
83340 -.8928D

- 28728795 DAY= 233 12:42

.3381) -, 33240
56357 9,345
15,3440 417
RLY, 2380
801 Y2740

§4310 ~. 98380
-t.].l?) '-a-.;u

- QB/Z3/95 DAY= 333 12141097

[==]

1
U
o~ -~
n
[ =}

1-‘\1

rha  rha

!
Z
3
4

ad TSy
r
1

~.d

LRSS I v A A
1
[

3 -.53515 -,3030D
B 7Y 7.9
93 8. 7?::‘? 199
3¢ -, 80520 -.203%
3° - 20720 - 081D
3 -, 23 - 200

i2:22 _&TRET Rum™ | Blood Tlarece

EF;L-EﬁL f\«,Q-tL?EQ_ 8.0! PP




.....

]
9 -
b

a7 -1 -

fus - QB/Z3/96 DAY= 233 (2:47:32

21 - 7i3kD - 31230

2 375675
3 8512 624
B4 -. 80815 -.20530
25 -,90980 -. 22850
24 -.20249 -.30177
27 -.22110 -.29310

fue - J8/78/95 DAY= 23% 17:45:92

al -.31250 -, 77850

2 LIS

3 4. ?22 4,31z
iR
2398

bt )

]
?

Bé -.033 g -

LZ‘-' [SE T S |

3 -.5823D -,35899
22 8,247 8,477

23 8.980 2,12

a4 -, 29679 -.E2538
23 -, 31170 -,289%0
6 -, 20230 -.32240
27 -, 2345 -.30170

Tee - B8/22/%% BAY= 233 (2:5h2
31 -.5461E - T

07 6,208V 8,247
3 a all 0.3:2

a4 20 -.2230
85‘:53 -7
Da -.d214) -.29240
37 -0 - 22540

Tuz - 28/79/76 DAY= 233 12:32:82

?C,BL_Q rec g G, 27




8% 8,758 9.887

24 - 9970 -.0eadD
g7 - 39670
&5 EiD -, 0@ivD
a7 -3940 -.802:0

Tug - 38/23/9% DRY= 21T 1I;80:22

2 ~.8123D 7,783
2 ser Lo
SIS

23 - .@ﬁ‘ﬂﬂ ~.EZQFD
25 -.93240 -.38210
&7 -.0324D -, p@24D

Tug - @8/20/95 DAY= 233 13128132

3 -.59200 -.51730
37 53417 5,27

81 8,83t 8,797

P¢ L 2394D -, 22000
35 .92830 -.293D
25 -, 32100 -.0924)
27 -.3024D - 00249

Tuz - B8/20/9% DAY= 233 15:32:8%

i v i 4
2l g.zi7 g
Bt .0230D 9043

243 EB H

a7 '.ua143 ’.33-49

Tue - BE/298/%4 DAY= 233 15:83:82

!
4
7
845 skaan
Jag |, 23@3E
280 - @
Ja4D -,20180

Tea - 39/29/96 DAY= 237 13:84:8:

31 -, 2462 », 35130
g2 28.7% J’ze.sa

37 2,858  g.§74

3¢ -,2084) -.2204)
15 -.0304D - §O347
23 F30 -, 32289
A7 10 -, 524D

3t -.3914D -;2482
2 29.30 /5.7
LA L E I BEC




s CRECE

LAY

33 2,33 it

24 ~.207:% - 8210
33 -. 03910 -. 28630
26 ~. 08115 -.98540
37 -, 03245 - A01p

& - ﬁaafﬁ - 38'4“
37 -.33113 -, 06045

Tue - 28/23/96 DAY= 233 1Z2:34:32

33 -.20120 -.206i0
B -, 22240 -, 92319
8 -, 240 - 2D

Tue - 22/720/94 DAY= 233 i2:55:02
al - 21230 >3320

32 5.5977 4.381

33 8.747  5.775

8¢ @335 -, 33370

33 R75 -, 3130

ga -, 00285 -, 09247

37 -.29780 -.3924%

Tue - D8/23/95 Day= 237 12:38:192

.....

g2 & 23 392
33 2.8:L B.T&9
B4 - 2535 - 0T
37 -, 0931 -, 00470
75 -3 - Qe2ds
37 -.2837D -.0EED

Tue - B3/28/%% DAY= 233 12:07:%2
4t -.5La8k /; L T445T
81 6.3537 &, J?Z

a1d - Sbucx
Eq 5 QDL Jé 9\}
33 3.837 §.8:2
04 -.2930) -.{2d0
25 -.03370 -.30320 ?3_5 KYGQ = Q c\(,
25 -, 38170 -, 20211 C}

f

7 - a7 -3

]

[




T IR R e

kS
3 - 00975 -394

$o -, 29730 -, B223D
U7 -2 -.BB21D

31D - 501¢]
e 9 31
33 8.773  B.33
4 -.2904p - 55373
25 -, 29949 -.29975

05 -.28:70 -, 38350
a7 -.40240 -.2224D

Tue - B8/78/98 DAY= 233 13:87:8

3 -.53570 -.8361D
B2 28.257 27,4

85 8.32 807

B .9330 -, 30840
35 20000 -.2084D
06 -.2011D -, 20173
7 -.90135 -.202¢]

Tue - B8/29/55 DAY= 27T 13:05:22

P - }537" B
E

4
15 2a8837D -.;
37 8T -

Tua - ¥8/23/%8 DAY= 232 1330102

-, 82260 -
.57

[IRN I O

L 52 o fud 22
P

=d O~ n

(-]

Tye - 18/23/%6 DAY= 233 11302

2 -, 7733 -.920
il s R
23 8.7

4.0
25 20805
0 -.2297 -,
27 -. 30140 -.B03L

Tue ~ 28/28/76 Dav¥= 23] 15:16:82

~4
(]

3 -, 54840 A 79550
22 11“/ 2.4
3 3L B.756

g4 -, 20840 003D
35 -.20940 3823
gt -.20:140 -,0¢87D
37 -.2028% -, 384D




QJ - ﬂ&ﬁfE - ﬂ

85 - 23740 -. 281
& 4% -.3'3

Tue - 23/20/% DAY= 233 i3ilind

3L -.73360 -,3%334D
82 482+ L.7iB
B 3.8 897

B4 -.00LLE - 20L8)
a5 -.83110 -. 20978
3 -.88119 -.8824)
37 -.9311D -.8814D

Fue - 38/28/%6 DAY= 233 13:44:82

3t -.773
3

F
g: 23.84 v 24,32
3B 8777 8.3
8% -, 28110 - 81D
35 -.0927D -.3041D
25 -,0921D -.29:18
37 - 3048 - 83110

& 3
a2 2

2 77

34 -,2819) -.28:1D
33 -, W20 -. 29370
85 -. 00240 ~.302:0
37 -, 28120 -.23140

3¢ -, 33000 ~.3225)
07 27.9¢ 729,41
5 8.3 8.33
a¢ - 04D -.30150
25 -.00840 -, 20240

Tee - 86728795 DAY= 237 f3:17:42

i -, 73850 -.3838D
37 9.4V 207
33 B.73l 3.

335
223992 -.80dd
35 .23990 -.3334)
I8 - 00280 - 3230
PR

H ‘4' =

Tz - BB/23/36 DAY= 213 1Nl

e
Fa

L fa KO G~ LD
L B0 i~ O
~ i

o1 or

s L AUs s 25572
?b.(; P(\Ja A>




34 -.23250 -.002)
37 -.0924D -, 32240

AL -.9943) -. 74445

82 i 17/ 30,5
as‘l"}s 3,657
a8 80303 - 20875

RN [ 1 R R B
€5 -, 92350 -, 8282
37 -.20450 -. 124D

Tue - BB/23/96 DAY= 233 13:28:02

-.7447D -,9843)
13,40~ 32,93
g8.951 §8.873

34 92280 03030

25 ,9902) 92290

B¢ -. 931D -.9033D

7 -.0017D -.09450

[
2
i

Tue - BB/2R/9% BaV= 233 {5:21:d2

33 - 3%243 . 28080
35 -.20845 29040
36 -.0024F -. 02310

. -i i@?} -, B3iFn
TuIWaS TR9h DAY= 233 110283

1 -.31230 -.38240
32 5,904 5,284

33 8.831  98.837

2 -, 28077 -.5834D
35 -.90075 -.2804D
P -.307:0 -, 09240
27 -.30840 -,2807D

Tee - 39773/%8 DAY= 233 iL:ELE2

LTI T IPT I A8
U‘,Lﬂ
,Cl
U

z
i- 3@@4» -2
§ -, 28170 -, 80215
7 o-.00213 204D

e.uc:cy:s.;c.-zr.yn-.a

27T 1Ten

Tue - 35/Z3/9% DAY= 213 13:24282

g = (L
PorC kiy=




102582

-—t -1
nlzrl
~— T
3
[~
5 o
=8
ey
>
el
"
tea
v
L |
[

1 -.7735) -.778%
2 453075043

33 8,732 B.532

36 .00220 -.20070
9 .08 -.2a%7D
2% -.90360 -.20:7D
a7 -.30240 -.8931D

Tue - B3/20/36 Dav= 233 13:27:32

AL - 7587 5.7753D
B2 4,338 //1 3
3 8,787 8732
94 .goaRd .23
3% .03 .e3d
25 -.20370 - 083
37 -.23240 -2

20 -,53420 -.74878
27 4.487 74,333

33 aasd 8743

a4 po.ER2el
25 90230 L2030
D -.20380 -.2337D
27 -.38170 -.222480

21 -.5133D -, 84870
37 41834 48D

23 3,338 EB.7%4

24 .2988D -.33340
33,2303 -. 0834
85 -, 32241 -, 93330
37 -.20140 - 23170

Pt -.73320 -.31230
B 4282074143

21 8.7%2 .33

g .gdodD 83220
gc .23020 .3033D
03 -.23310 -, 3224
F -.0020 - 33440

1 -,31230 ~.7330
1z I, bbb 4,282
24 .5835 ,daa
35 .leden L D923D

Pt

fw‘j - H.3%0




Vo =vaddid =L Gy
Tug - 38/23/3% DAY= 233 13:37:32

2 - 77250 -.8123
BE+ 7,484 bbb
B3 2.5 2794

in'lllleaﬁ 23233
L 2900
36 -.0014D -. R
7 - 180 - 20213

oy Ged

Tuz - 20/I8/9¢ DAY= 233 {3:13:22

3 -.83350 -, 7785D
9273350 3

3845 8.3
3 .p930 226}
93 L2300 .MM
76 -, 22440 -, 02140
37 -. 34270 -.B914D

Tue - B3/23/956 ILfV= 237 13:34:22

a1 -.23¢0D -.83330
g2 vi.led 333
23 8,733 E£.343
32 23900 .2addr

33 20020 . 223}
25 -, 32143 -.8041¢
8 o-.23iag - Q87

Lo
-3

13135

<At

i 23/ 20798

8= 23

el

[t ]

21 -.8123D -,34515
143

g2vI.53 3t
33 5.71% e.7si
Bs .E8¥A0 3d0aD
35 .H93D 239D
Ia -.e2349 -, 20140
-8 -0
Tue - 33/29/96 Ia¥= 233 1313803
3 - 33550 03123
32 vi.EL M
33 8,738 4.7%%
34 - FAQ4E 32080
25 -.2384) 20830
g5 - 92350 -.E234
a7 -, 3310 -, 281LE
Tue - BE/22/%5 DAY= 233 13:37:82

DAY= 33 13:35:92 3 ‘Sg"
——

31 -.3502) L3120 Nlagd #v3 =
3772237 132




3 -.93385 -.0
#h -.89780 -2
7 -.22340 -8

2. L) -, 38
PVILAT 8.3
B 5.7 8T
36 -,23800 -.20240
33 -.8394D -,B938D
25 -. 92070 -.2334D
37 -.9328D -.2834D

Tue - 38/22/95 DAY= 233 13:4D:82

Bl -,58230 -.84520
B2v24.53 2.7
% 8,758 E.7i3
44 -, G340 -. 28380
25 -. 09410 -, 22042
06 -.32230 -.30371
a7 -, 33170 -. 09240

Tue - 35/20/74 BaY= 233 13:41:8Z

a1 -.§2383 -.B302D
2 vI7. 2 .33
9 E .75
I -.Be24
30 -. 241D
) -.2923
J -.88170

Tee - 0/20/% DAY= 235 L3u4nEl — STef

21 -.882:D 823D
32 185 w22

B3 B.8Ja 8,572

94 -.2874D -.9338D
33 -.9324D -. 23350
fo - 2217) -. &80
a7 -.92380 - 02140

fus - B@/22/55 DAY= 217 1340032

di -.52:40 -.¢8
g2 4351 i3
23 8.573 &,
g4 -. 130 -2
9% -, 2094D -8
g4 -.0328) -.2

a7 -.8a37% -2

23 257+ B.b

27 -, 3L1D - NI




8i -.77355 -.51245
P2 5191 983

3 5,778 13,57+
35 -, 20147 -.2924D
3 718 -.28:1D
35 10 -, 82415
&7 -, 39380 - 3210

81 -.778&0 -.77850
?OLE a9
18715 &

4 -.9231D -

~
P
[2=]
~t
K\

5 -, 20170 -.2044
5 -.89243 -, 30209
7 - 63210 -.20240

Tad i 7 Sl B MU

Qi.b’ﬁ - 7736k
32 95.51 5.249

38713 LT
32 -,03260 -, 33D
B3 -.2924D -.2817D
86 -. 193t -, 204D
37 ~-.08289 -, 321D

[ I X I P

A B

-. 08280 -, 82243
LQ8530 -, 2924
L2330 -.20310
.2ei4D -, 38230

Cad

r.a
1

&y ool td
— -
1

fu - BA/2D/%6 0= 233 133002 S TRl R

hl —
580 -,87290 BL{‘}OQ ¢ o BRACE
29.33 O#’ -&; - 0 — 0O

&l -
E A
S
4 -
gs -,

Tuz - 29728796 DAY= 233 {3:58:02

31 -.3124D -.78840
Vi R

33 .18 13t

3256




d

i e
€% -, 9350 . 9030
¢f -,33i8% -.@@2L0
B7 -.38170 -, 20140

@7 -.@6210 -.28:17D

Tuz - 2B/20/%6 DAY= 233 {3:33:82

21 -, 77860 -.8572
nYIE.8 5.6
B3 9.4 B.7I8
8¢ -.2071 -, 0038
€5 -.20 3

3 -,81249 -,7786D
2/11.35 38,59
3 e.88 374
4 -, 30530 -.90719
93 -.20¢%) -,20830

3 et -.23210
& 3 -, 2814D

Tuz - 28/20/9F DAY= 233 13:35:92

31 ~,581D -.8:124D
2Y1.387 1109
B3 2737 3.8
32 -.2334D -, 00989
§ -,208%) -.209%0
2t -,291100 -.20.1D

g1 -.54620 -.08810D
V8253 4.3

33 3.7 8.7

34 -,D3ERD -, 254D
95 -.91250 -, 03830
@6 -.2025D -,391:D
§7 -.8017D -.8321D

1302

ol

Te - 93/10/%% DA¥= 233

31 -,33580 - 84420

a:'lll!ﬁ §.258
7 9,773

34 -.03770 -. 663D
25 -.2127 -.B.830D
35 -.93110 -, Q926D

g7 -.CR14D -, 37D




& - -, 73875 .--«‘f‘-".'.f

2 V1ET ST
33 §.4%4 8.5??
32 - DATRG - ATTD

25 - B134D -. 21270
86 -, 02010 -.98:10
87 10 -.33148
Tea - BR/73/96 )
3t - 8463 - b
92~726.32 1
31 B.458  3.46
34 -.08210 -.3378D
0% -.B2440 -.Digsn
85 -.2811D -.2@{1D
87 -.2e1iD -.g0p40

78871
43
b

e

31 -.8573F -.B4478
BT W3

B3 8.826 £.43

34 - 82720 -. 00210
23 -.88320 -.2344E
3 - 110 -, 83113
87 -, 20008 -.28:1D
Tea ~ 38/23/%6 L

A - 38QLD -85
3 4 3
B 2 £

[

.4
34 -.203:0 -. 28
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Run 1

DATE: 21-Aug-96 CLIENT REP: Rechelle Kruse
PLANT: IBP WITNESSED?: yes
C TYPE BURNER TYPE: N/A
OPERATOR: SM, DW GENERATOR TYPE: N/A
TEST LOCATION: Hydrolizer 02 GENERATOR TYPE: N/A
CALIBRATION GASES
02 co2 cO S02 NOx THC outlet
0 0 0 0 [4] 0
N/A N/A N/A N/A 20.68
N/A N/A N/A N/A 49.42
. 83.47
END SAMPLE o2 €02 502 THC Outlet cc NOXx COMMENTS
TIME POINT wet ppm ppm ppm ppm ppm_ [a
11:16 1 23.99
AVERAGES ERR ERR ERR 23.99 ERR ERR
Barometric Pres: 29.5

EFFLUENT GAS CONCENTRATION, WET BASIS, PPM

02 coz S02 [THC Outlet| €O NOx
PRE ZERO 0 0 0 0 0
POST ZER( 0 0 4 0
ACT SPAN|N/A N/A N7A 49.42 [N/A N/A
PRE SPAN 0 0 49.3 i
POST SPAI 0 0 51 0
. GAS CONG ERR | ERR [ ERR | 22.57 | ERR | ERR

EFFLUENT GAS CONC CALCULATION
GAS CONC. = (Avg Stk Conc - Avg Zero Cal) * (Span Conc/{Avg Span Cal - Avg Zero Cal))




Calculations

Analyte C3H8

FWhc Ibs/Ib-mole 44

Stack Flowrate, dry scf/hr 49,629

Moisture, % 31.0

Cppmv 22.57

Cppmv minus CH4 17.38

Hydrocarbons Emissions  (lbs/hr)  0.983 |

Lbs/Hr = Cppmv minus CH4 * FWhc * (Stack Flowrate(dscf/hr) / 60) * (1.554 * 10/d4)
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Traverse Point Location for Circular and Rec_iangular Ducts

. Project No.;. 201 ~ 0000 - © =

kI3

| “Total Stack Diameter: _

Client: LBP loc s ot TN D

Date: __ R- 20-A6
Sampling Location: _HYDRO LR ER.
gl’

Internal Stack Diameter:
Nipple Length: _ )

R

Nearest Upsfream Disturbance (C):

78§15 w

Nearest Downstream Disturbance (D):

Zvn

Calculator:

6.@0\”-‘5 Jeve l .l’*-h'i..\bﬂ;c_' :
Toz Q13 STEAM  10p7 Swnvenners

I Y
Fri: 1y
\ 1 2 a3 | a 5 !
Traverss Fraction Traverss T;::I.d?:fp:::‘l

Polnt fof Stack ID s',;‘* _r;:;::“ :‘fg::; Wall to Outside
. o] Numbar | 227 1 - (1eZ=Paloy{ - . of Port Nippls

g 168 ) - © | (3 4= Poim)
". 1 -4 mdd] g 352! o A/
B B INTT 117

3 1. 286 2.37

4 1.0 S43 ||

5 ], %34 S350 1

5 1. 95 .65 ] %

7 de |-

B

9

10

1

12

13

14

15 - .

16

17 - '

18

19

20

21 el

22

23
.s 24 ‘

.;",;

(oo 15w

Minlmum Humber of Yraverse Polnts

Duct Dlameter Upstream lrom Flow Disturbance (Distance D)

03 10 1.5 29 . 25
50
Fob L T
(0} Highar Humber Iy tor
40 [Restansguiar S2achs or Dusts _J
30— -—
24 or 28 (s}
» l "
20 - —
. . ] " Siaca Qlametar
- »8.61 m{T4lnY
(¥olesity Traverns Oniy} 1 12
10 }— Sorgtsy =i
o Sthek Dlameter » 3.30 te 2.51 m (12-24 i
S RN S Y Y B B R
2 3 4 5 [ 7 L] 9 10

Duct Diametsr Downstream lrom Fiow Disiurbance (Distance C)
from Point of any Type Disturbance {Bend, Contraction, ete.)

Rectangular Duct Equivalent Diameter Determination = 2%%}_'1

Locatian of Traverse Points in Clreular Stacks -
4 [ a4 10 12- 14 16 18 20 22 -4
1 5744732 25 21 13 15 14 12 L1
2 5 {10.5 82 87 57.49 44 39 35 32
3 5119.4 145 118 993 85 7.5 67 6.0 55
4 323 225 17.7 146 125 109 97 87 79
5 §7,7 342 25.0 201 169 145 123 118 105
5 80.5 659 355 259 220 138 165 4.5 112
7 89.5 77.4 644 3656 28.3 216 204 18.0 161
3.f .. . 96.8 BS.4 T5.0 634 375 295250 1.5 194
9 91.8 823 731 625 382 0.5 262 2340
10 974 88.2 739 TI.7 618 388 315 272
1 93.3 854 T3.0 704 612 393 223
12 97.9 90.1 81 764 69.4 60.7 398
13 %43 875 812 750 635 602
14 982 51.5 854 TI.6 T8 577
15 853 891 833 732 T4
15 984 925 871 820 1O
17| 956 '90.3 B854 805
18 986 923 834 -819
19 9.1 913 268
20 98.7 %4.0-295
21 8635 921
2 939 45
22 96.3
24 ‘939

- Lecation of Traverse Points In Rectangular Stacks )
2 3 4 5 & T 8 3 10.-11° 12
1 [250 167 125 100 83 7.1 83 S6 50 45 4.2
2 175.0 50.0 375 300 250 1.4 18.3 157 150 115 125
3 833 625 50.0 41,7 387 1.3 2783 250 27 2038
4 473 700 533 500 438 383 350 3.8 /2
5 90.0 750 &4.3 S6.3 50.0 450 403 378
5 1.7 73.56 63.8 &1.1 550 50.0 453
7 929 81.3 722 65.0 391 42
8 918 813 75.0 632 25
9 344 854 771 M08
10 ’ 95.0 854 792
1 955 &rs
12 95.8

TRC




ToR 753

YELOCITY TRA

Paot 300 Loepasees

Date: LB -2

Stack Diameter (in.): 8 ¢ .

Unit Number: YD
Load Condition: / s‘ﬂﬂ_(g

Stack Gauge Pressure ("1.0)2 %_ j 89

Run No: | '

Operators: SM_/T5uJ

Project No: Q&7

Barometric Pressure at Ground Level ("lIg): A4 .SD

Pitot Tube 1D:

Pitot Tube Coefliciens:

g

Estimated Stack CO.%:___ 0.%:__ I1.0%:__

Platform Elevation (leet): 1
15
Schematic of Stack Cross Section:
(" tcles
Ne ~ PP s

werSuwd - et F
Day bbb — 1 2-

Port Change Pitot

Leak Check Pass Fail
Port X1 —_— —_
Porz #2 —_ —
Por: 33 _— —
Port #4 —_ —_—
@ an = (\O%L
COL —

O, —

Reference: 40 CFR 60, Appendix A, Method 1

Traverse Velocity . | Traverse Yelocity Stack B
Point Tlead . Point Head Temp.
Number . | . | Number {in 11.0) _ 1] ]
1A e 1.3 |
2 ’I 2 1.% |
2 | 2 (25
1 | (-3 |
s | 5 (.3
(. } G (-3

L

|

Averig:: | [;::ge: i

TRC




ﬂ Paot: TPL° Leomstres

I —

J.'UM" ’!J
VELOCITY TRAYERSE
L-24-9(

Date:

| Uit Number: Y DREY DL

Stack Diameter () ¢ "'

H Load Cocrdition: M_{K

Stack Gauge Pressure ("15,0): + 90

" Ruo No.: cQ

Operators:

| Project No: 20974

Barometric Pressure at Ground Level ("11g): K] S/

Pitot Tube 1D:

Pitot Tube CoelTicient:

Port Chacoge Pitat

g Leak Check Pass
Estimated Stack CO.%:__ 0.%:__ 11.0%:;__
Port 71 —
Platform Elevation (feet): tS f Porz 72 -
Pors 43 -
Schematic of Stack Cross Section:
Port #4

(5]
=
—

. e a, -~
erBuB = WO F o
| DesBebbs N Oz~
Traverse Velocity Stack Traverse Yelocity Stack
Point Head Point Head Temp.
Number ) Number (1n 11.0) 3]
—.—.—_T_—.——-——-—-—- #—-——
LD | .05 16 1.%9 |
2 A Lo i
T —
119 | .39 |

\ A

.45

L7

Average:

Average:

Reference:

40 CFR 60, Appendiv A, Method 2

TRC




. Qrszt Anzlysis

20974 —O

Frojes: Ne.

Lo s ol ) T

LRy _ - Cparzizr
. -Scurce f{\f b’ﬂu //7‘:‘7& Cammernts:

Samzle Loeztizn

Cat=

e l-)gp mun " .- /"'

—td

Exfansi  sTrek
cc

iy s il e p—p-
nSeRkon - ! -.ES‘:

A - A3 L) H -
;-."::.E.".':’ ~i Cuﬁ- C\-‘, Ce
2 2
B, AT gy J i fm e pom -~ .. =
Aud® Gas Check {mezsurediamivzi): €, ! C: ! cc
- ~ b BTl -
(C~) Ra2zling 2 ‘ Cl) Razcing 2 I
—e——T - =
N S\:..-r- C\-F?_ —
— - - 4 - 4
Foint L2 mezding . Acmuzl | Nes | Aoz | Nat | Fe
12 ‘ l / 0 - ) l I I |
.. .
-
. .
- Lo QL T - a -
Nat C.reading = Raz8ing 2 - Fazding 1 (Adtusi) - it e
z Tempmind T Domm
Exzesizd B Rang
. -~ T o o~ QPRI AL i
Ne: CQrezding = Resging 3 - Resding 2 (A=)
Anikreciiailiznie 3.092-1.1C8
- -
CC Vaiicztien Zicminees 1.8285-1.2238
L B 1) Sd et b - aa -
Cimitlate Cil 1Z2EC-1.273
- . " - -
stmciza masidual G 1.212-1579
C\:Iu-l e | T - -~ ==
Na:ural Cas 1.282 1328
b : T -~
e . . Weoed Zark 1.0220-1.32¢C -
AI- I A P r T —— = i - rors
- “~ . = Monicizzl Gz rraad 1020 =117
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o - o~
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35 20020 0040
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o5

29
1

iLy
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Aed - Q821796 DAY= 334 88:33:27
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ad 1:*”-? 93

I -03ee -, 96

25 02230 .283%
2523000 .2508)
B5 -.60072 -.28970
37 -, 28200 -.2914D

25 30230 .22ed)
A5 -.023228 - 32970
11' g4
A 5
S.6ea0 L0022
34 .00830 20839
.00 L2008
o6 -, 28240 -. 20070
37 -, 83140 -, 20840
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PRSI, 1 b R
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36 -, 2@Zi0 -, 38240
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Fed - 2B/TL/9L DAY= 274 28:31:E3

31 2310 -, 36000
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g 08020 08250
3523000 00080
3 -.92200 -. 20040
37 -, 782D - D23D
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3 -.8320) -.7782)
27 1t 113
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o4 .oB83D . 9EdéD
3 ,3203D .Cae0d
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25 -,28140 - 20170
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31 -.33810 -,37990
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33 -.9373 -.2008
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Run 1

DATE: 22-Aug-96 CLIENT REP: Rechelle Kruse
PLANT: iBP WITNESSED?: yes
.c TYPE BURNER TYPE:  N/A
OPERATOR: SM, DW GENERATOQR TYPE: N/A
TEST LOCATION: Melt Tank 02 GENERATOR TYPE: N/A
CALIBRATION GASES
02 C02 CO S02 NOx THC outlet
0 ] 0 0 0 4]
N/A N/A N/A N/A 29.68
N/A N/A N/A N/A 49.42 !
83.471
END SAMP!.E 02 co2 s02 - THC Qutlet | cO NOx COMMENTS
TIME POQINT wet ppm ppm ppm | ppm ppm_|a
10:03 1 76.49 !
i
AVERAGES ERR ERR ERR 76.49 ERR ERR
Barometric Pres: 29.5
EFFLUENT GAS CONCENTRATION, WET BASIS, PPM
02 CO2 S02 THC Qutlet ! CO NOx
PRE ZERO| 0 0 01 0 0
POST ZER! 0 0 1i 0
ACT SPANIN/A N/A N/A 83.47 IN/A N/A
PRE SPAN O 0 8351 0
POST SPA 0 0 83! 0
. GAS CONC ERR | ERRA | ERR | 76.65 | ERR ! ERR




Calcuiations

Analyte C3H8 C3H8
FWhc Ibs/lb-mole 44 44
Stack Flowrate, dry scf/hr n/a n/a
Moisture, % n/a n/a
Cppmv 76.65 0
Cppmv minus CH4 51.45
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Pork Inedible - Steam
Logansport Inedible VOC Test

Test #1 1.300

Test #2 0.300

est #3 2200

1.467

Head Kill 6324
Inedible Opeation Hours 14

Inedible Crax Yield Ibs/nd 14.94

Ibs/hr
Inedible Processed lbs/hr  6748.61

Emission Rate (Ibfon) 0.435

—

\
\
v ans”

tons/hr
3.37

Tested August 22, 1996 at Logansport, IN on Dupps 1800 Cooker




®

Pork Hair Hydrolizer - Steam
Logansport Hair Hydrolizer VOC Test

Test #1 0.107
Test#2
Test#3
0.107
Head Kili 6121
Hydrolizer Opeation Hours 8
Hair Yield Ibs/hd 0.7
ibsMr
Hair Processed lba/hr 535.59
Emission Rate (lbfton) 0.400

tons/hr
0.27

Tested on September 21, 1996 at Logansport, iIN on Anco Hydrolizer




6;

Pork Blood - Natural Gas

Logansport Blood VOC Test
Test #1 0.223
Test #2 0.120
Test #3 0.072
0.138
Head Kill 5968
Blood Opeation Hours 10
Blood Yield Ibs/hd 1.33
ibs/hr tons/hr
Blood Processed |bs/hr 793.74 0.40
Emission Rate (Ibfton) 0.328
Heat Capacity MMBtuhr 3

Emission Factor VOC- NG  2.78E-06

VOC emission from Comb 0.00834
VOC emission from blood 0.129993

Tested August 20, 1996 at Logansport, IN on Dupps Ring Dryer




APPENDIX B

PROCESS DATA




WP, NC. :
&

ATTACHMENT 2.
R

4
§
i !
[
i
E
|

PROCICT
iz X
B/,

mﬂ
ALY

s
=i

x Samp\lwl Loca:i;ov\ :

iy B

ONIZ3IINIONT Jdd0D MO¥d  8%:21 968. 61 NAF

2@a ' 39dd




..K..N\ 4/ “BunivNeie

:'* - ¥

o8

: ..u-c 4]

: .an, ..nm

tis
-f11L

T NHT

SLiEeTt T W d e OT )

.
(=

[ |

- — ISy -







{56/9 294} 5994 ..-2:_3-45 .

. [
=

P - ———

. -‘u \ J M
l‘ r r x
- = 4
- £ £

| .
L
g s . i -~
N -
. 3 - .
R A U1
bl - - 4
» Ly & . ) - 5
o R M y
Ny ..
'

n%: AT -8 - T A il Z 7
; L ’
E7.5 = v o
godd] ™ am| voIm]
INIINMOO :
. ¥
T T Sovanvervs T dovamavervos |- L 1 T
. :..ILlrl!Eﬁn:a- ROVEEAY § WIVOS 4 2 ]
VRGN 0T R T L iaca v
T . NOLLIBINI VHROSIA
" - e
S —— - Lo WNOHNVR WBJavang
! T MRAOTIONNVE! VRS a0l ] SO0 RRBINGO SO0H NININOD @y 3 Ao TVOmVIOan _
Y asnas =T b 5 Twap 120434 40 INTIWRS
.p.HNm " 3T SATNGYY INUNAOY
ﬁv — Wl SONIYT isol1avaq
in.ﬂ.. 1= T B 7S TIX avan VLY
‘&\" “Nﬁ 9h LANVER TR VLA
e e s e, . £3 ~ |8 | weoveoas sl GEMENIVIC) L3N o
e e T - A RLANS ONIVD anRNvipssowo| ¢
. CRONVEIAD ﬁ AL VEOSIA ! sunotmIR> Qs |
TVORVIEN sovaa = S-Y | SUNOH 13N TN
NUTINaRRN LIV | mocLaneen | 4} - SSNOHONVOTI|
] " VIS XTiva a
. ﬁ!ﬂ_\&w\ b SHNOH/SHENIVIL I SNITIVD] | -
1T el 21T~ # 7 L0300 __CF _ovanias Al _MsERINasay| ¢
- AA18] Si6| 8 el ci8l s AHOBALYD Sz éh“% ANNOD AUVD
§ *ANVd 7% -y 31Va

Lot me| mel ml mul na T O :ldiHs .
LHOd3H HOOT4 TIM ATiva -

nor de \ .
@ ® .. o ‘g




R P T,

JUVOS SRR PN I - \ua...i ..o.‘.bn g = Q. Q\q W d‘ — A ue | BBEIIG 555815 1563

Ty T | e e | ey e W T T T T e uig abing k6id

moaar ] e v e — . e e N = RS e

[—"lsmejs duing sau|4 10ss01d YUON
of 7 tnels duing sauy Josseld ynas
2INSSa14 DOY?) 10SSdId YUON

110 powin} sem weajs jasjoer 19000enb] ewiy), . LY ainssaig oD 10ssal ] noS

uo pauln) sem Wea)S Jayoer Jayoooenb awi| payoat) ysubeusonsalg aun
(1004 Jie4 PooD)-pu3 NS (106 JIE POOD)-HEIS IIYS UORIPUOY JualKEdaq
"Wich AR JO ¥R o] Lo swomqoxd 0 poel "ARISPIWL 0IRedNE 0} suRyoxl KA PeW o pun Auo (dai,,
“$IR01% 1IR3 JO PUR U SURIUMOP J0) LOSEO1 “RUOREIAAD YOG DU ‘LMOP BLLY "GWRU JURLdNbe OPNPU| ‘W] SK{) O ¥34q 947 UG SWRUAMOP RIRKAPAW 8 PXIO3),
TTYTTTTYTTTT hv.aﬂ 1% [A? Rl 4 v \\ V4 Mk r4 Tjere Nue] abeios aseals jSap

wv |y [ AN «v—\v %\u\ R4 N1 l.!mmm.m 1010W mmz__::wo wm_a_c__m
) M | Y ?\( \\t YNTIB | peok JOJOW Japung xein

el | o Q:s.. T\ W

Anjenp xei) jossaid c___oz

T peoT 10joy |EYSUIEY Jossald | ;:oz
RO IRV IR N AV IR I .:..-.-mMm.mwmnS;u_.umBmmEn_ ,_:oz

R N wm‘ %ﬂﬁs\ P\ P | . kweng xeig ossid UInos
LbA\LLL R Sas6165 55| SohS| | peci ioion iiedsuiep iossaig inos
ol el 9 e, ‘L._.p,,._. 56| 354\ .9 _asds (1A meiog iossaid iinog

paads QJA _..a__; _e_,_oo

R I R I S E R Q? " “pesds gia maidg 5mmm§w>0:o:_m_o

TRt oo .E\ AU

u--..,-u..i....1.-..x-.-ui-.----r.....l.i...i:..t...l.;....i!r--ii-l! -.:Em_._.mm.z.&._..o‘lalm.mw:mu:oohmv_oou
T - T T T T T (e seyeydway Emmzmucoo Ev_ooo

(R O S P ....o.wwrx y” dﬁm%‘ O NI Ay omisiedia] pnpoid i2jocaenb3

B N /O T T T Y T R W 9 B D7 e

"985 U] 159 19YINg/eIeY [eroway jodep

P+ H.gn.d.n Wi~ e LT | T T T duia) sejemie | 110X 1@l 124000

2 APt T enien i siie) 7 uiseis oo
w WA A |$\\ﬂ YN YN T o ho—os_ Eu:__o _mmmo__
lesag | 81g] 1] Bl perp kamm»\ Yh 16 o574 T T T Upaads Q4A ik paad mey

m\s O (0 70 D Y .....H...H.... : _%é_m feusieiy mex
00:

L

idra . Hu '
.mﬂ UYL 1Y
— i

.__LL...

00: / | 00: 27} 00 J{{ 009/ | 00: 4| 00: 5 |LOWVL zo_E i
) ﬂd w_,zm_xne_._o

00: |00: |00: )4 / A
| H 1
133HSO01 Oz_b.Em_n_O MIHO0OVNDI .EOn_mz<OO._

’. IS VRO PR - [ I

uuewIs uEs joL

® LAl B0 AEW AMDRsuDA N, |0 | %y




— [sniels dumng satl4 10Ssalf YHON
~AQ_fmeis dwing saul{ J0SSaid Yinog

—|  2INSSI] MO 0SS LHION
't»d AINSSAI MO 10558k YInoS
Woay) eubewonods|] swij
s WS uolpuo judupedag

0} SWRKO X EomMpPow o pun Aug 110d9),

*

Ber L,.mx.ﬁ.t A —t
_ho.ﬂva-: SEM WEI)S. umxo-w_.. ._g_ooow:_um m_.::.
. :Q EUE:— SEM Emm_m _mxom_a ._mxooom_.-—um oully . ot .-u
.. e . ) (1004 1e4 pOOO}-pul Yis ‘(1004 ney
) k "WIO) SRR 0 %0 MR ue suoKosd U prooy ARjepawis Jos

. ‘YT Yy 0 _...U _..x.! o:.._:;bv 10) UOTTe) Wuone edo 39q eug ‘UMOP 0E= ‘suru juawdnbe epnpu| W) IR JO ¥Uq 91Q LU0 SURUMOD RORILPAL 1O PRI,
= . T T T T LI i NNt S Pl Bt Sl B Bl e s..l_mym;.mm_,mw.wmmhmmm wmmwm.w mmwa., :
TTTRYTCTTL T |||| e - . .. .I| .“.....lli...-l: S v ey B S N i[t...m.@_;wn_ u__:-w.—. wmﬁho_w wmﬂw_o wmcw

T— . 7; .TL _.L - ~ ) h: - .. umo.# _o_o_z mm_..____:mo mm_a_m._n
. A0 | AQ| 0 | e ol Q0 | S0 - umo._ J0J0W 1apuiIS) Xesn
m o ‘. | 560l e g VARV R ...Mw Q e e _0>mJ :.m_ mm.sw o5

TN .\\.\ - -\A .Il---NI./ - 1.\\\ DA >___W=G K-whn.u howwwp.& —.:_Oz

= : S SR peoT JOJOW JetiSuEn Bmmw_n_.._:oz
e / \.\\ / P ] IR B N ....!-.m.m,m.amcnsgm_um_cmmwi .___cz

* R N Y N f»\ﬁn WWQ| ,lm_nml_.\mlwol WJUNV BPRIENA T Aienp xei) lossatd y)nog
] ke B e sty s | s e ans
o=t i [T k| i o Be] o bt | Gk 0S| peeds i miss isséia i

s ouaure g "o

—_— - S paads QJA Maidg Jossaidlangiouieig

N
= w T T T Vi | T PR | T R S (0P e pesds G aim ioiio

e e 37 D 0 1 e R T
509% 1\2p) oY 5 'CTY iLwlgrez "0as U} )sa] _mxoam\.m._mz _m>oEmz todep

LY ..Ua-~.._ UL Hzl W9l (den 13)))iSd m_mm:m_u:oo ._Q_oou

:‘.ﬁ. -Q: ) J._._ M.:._l.ﬂwrﬁ._ m 1 du.: B -a«m.m_:m__mEEE. m_mm:mbzoo _mxoco

o X =L =TT T T dwisg lejempe) 14ox 3 189K 184000

<& | e e B P k| T sinjeiaduai Pnpoig j2io0oenb3
ﬂ\u N T I — | + ......,.. P — . {aneA m,o_w:oo __w__c:m.n_..mmw_mho__ooo
@ R A9\90 | O datai .wle N0 pBo7 JojoW Jopuns 186Boy|

156 (O E [ o7 hsl AR TSRl @ e o ¢t | 6 B T " poodiS QA B4 pooy mey i
§
¥
i

T ._._..Qt.N :- Q A b .-l I? ﬁ} .—.;. lw«w- - b ran ;. _mrm.w.:._w _m:m.wms_ knm

00: [00: [00: |00:C/ 8&.. 003 00:¢. | 00:%) | 002_S'| 00:-, | 00! 55 Y9 .zozu_mommo

R

3 N _ 1 w«oW s
SRR E_m_._mwor_ wz_.g"_mn_o mmzooo<:om_ ,Eon_mz<

..w..




Tempanctune Recerien
for wlst Cooken.

3ive

iy

TR
//

\_. : S R \\\ \\\\\\\‘}‘\\“

3 -..\\\\\\\\\\\\\\‘ \\
RS e G
A3 AN

Y




PR — _|snjels dwing saui4 Jossalg YUON
) .N . 27 tnjejs duing sauj-| J10Ssal ] IJJNOS
h

— 2INSSaL] ONOYT) 10SSDIc] YIHON

7 _o pawin) sem wesajs jaxoer Jajoooenby au g 089 | amssaigd ooy J0Ssald YINoS
; ~007| uo pawn) sem uiea)g 1axyoer Jayoooenba aun ) T DYOBL|D) JBubeWoo9)] aun ]
(1004 583 PoOO)-pPUT INYS (1064 i8] (GOl ielS NS uoIpUD awedaq
m. "z r “ . WD) SRP §O WG A uo sweiqox e prooey “ARjepawwy 10siaadns ok o) swaqoxd eojuspa v pus Aug podel,
‘smos E_._o P _Eo v:u c:-_:tb_v J0J UOSTR "euoRuIRdo xumn aum ‘umop aum ‘ewey .:c:n?&c GPIYOU) WI0J SRY O YIRG M) LO SWNUMOP [CORTUIIW e pIOIa ),
A o AR TR PR \w.‘- 151& .\,ln PN Q\\ o \_mus. T --il_mwmq. .v_mmm..m.mmmmmw aseain _mw>>
ey [T ITNPIR FPEI RIS PR .\WM.«I ..\VM..\IQ IM...NI |J:|.. ..nv.nm- \t.n.| - T _w>w._ x:m.r ‘abeioyg aseais) jseg
#An | A v | L an | | nmo._ 5.02 me:Emo saydiels
Ase gy | WY gyl | umo._ JOJOW Japung) xer)

oy Q LRV T 0T HETTT T e tig abing xerd

T !-..-....-xm__w-ﬂo. xe1n _.Ommm_..n_ _..:_oz

peo 100l ._m__m:_m_z 105581d WION
T .mc..mn_w U u> ;m.._.ww.._mwmw& __:oz

Awienp xe13 iossaid .==ow
"7 "peoT 10j0p JBNISUlRW Bmmw_n_ _==om

vowam QA maig Bmmmi E:om

pasdg g4A maIog Emmwa_?&.:.oam_o

\é&“kmt A A LN B 9N | T peeds gdA 1eeum ioiuiod)

B AL Ay | T ieaen seyoosenba
¥ 095 U] |528] |qong/a)ey jeAoay Jodep
B R A R R E R I T (des) 1oy1e) 1S 4 @jeSUBpUOY 18300
AR R R N I R R Emmmw_;m.maw-. mwmmmmmmo--mmmooo
— T T - - - - - —— - I'||.|AQ v |—n O

dwa) 1ajemiie] (19X 1eal 184007
" sinjeladwa] pnpold iaxoooenb

(aniEA Joijlio] Jajje) |'S"d weajs 18%000)

gzt S IO S Q\.H Al mn\ﬁu &a _ _l. R
e n ,3:\ .o)l. Wﬁ\ vmo._ 5_03_ _m_u._:o _mmmoI

M
wT || | YR Y| ALTE) B)78) 42IE) o2)E| ST/ T T peads QA e poo ey
m.: }\\ l..._w_ |¢u Y v m janajuig _m:ﬂm_z;mm
0:2

o¢9 00 joor joo' "[oo:” Joo: |oo:2]oo’ ) |00:2/|00: /], 00:97)60: b |oo: 3:|iouvi| " NOILdiNOSFG

b N w _. _2 . : ._ ;:_. i ey @\ b _N\m i e o0
ﬂ,uu.sd rwEn L 133HSDOT ONILVHIO HIN00IVNDI LHOSNYO Ol \A\Bsowg s (I

”I..r .w:Lr .% . . : ‘ . .,..l. Do l.

uleuns LTS (0L

wrer £T OE 8 BEALTRQ AR ARCTauDsAL L O | 438y




o ' Sise s o —___knje)s duing sauj4 Jossald YHON
o B 2 H;o kne)s duing saul - 10ssald Yinosg
g CRWE _ H&&% Ll aINSSald YO J0SSald YHON
X 710 paltin) sEm Ewa .mxom_, hov_oooa:am_ oE_ h. ‘ l?o ., BINSSAI YOI 10§SA INOS

: .:oavo&wﬂmms weals Exom_. 1ayoooenb3 eiun | LW Tegsl] ¥ pawoosyD 1eubewonpal] auny

AL b N
s _“....._..‘.“...q.z..a?-..t S , . ..coon_.ﬁ _!w WS (100 %Em WYS ‘uompuo) uswpedeq  *
T T ._.....T..,.:..s...._",..”_"....,_...._._.h PN E!i-tﬁﬂ:.&.ﬁnon!vsoom “Apipouny A o) swegoxd popmpow gu puo s odes,,

NEEE ] “« . gn,

"SIJOIS RIS JO PUS- PR o..a.._;o_. 20} UOSDG] ‘UK > ﬁ!_ 0.5 ...;oe owg "owasy .:o:nr&o oos.uc_ *ULI0J SRR JO YR LR Lo o:;:zbv PIROPSW 2 pIo3si,

B B e B e e [oAB yue] ebelos eseal) mwmg
T T T ——A e | R o [oAa v_:E.., abesojg asealq) jstg
el “\ ﬂ ~ T_ “_ . AN Y ﬁ ._ I R .umo._ Jojopy abnjupien mm_n_m:m

| A \B& L LA Q- 11\\3 "ol o - ) wmv._..mw_mz.hmv:__o xe1o

J_Q 2 Q f... Q ,'N.;.uoi A I-\\_.. Jdlo “\NQ ol | T w.w>w._ uig mm_zw. ww.o

. umo,_ JOJOW 1eysulepy 10ssald UHON
/ Ve /\ ~d | mm.m..aw.on_).ﬂ.,m_.w..m_ommmi ::oz
o sl 1= @ JJQ! 1w ia JQu WG| e T >___m=0.m.mw|_wwwwi yinog
bic v el -] QM\@@{? X
BT ol Ny 06RO o

o INC \ U~ / | Rwenp xes) Jossaid UIoN

2
Y

TR
|

uiLowrs Y o

1 il e Wt e e
€4 ,Qm: 70| Gkl o ORI i

=
O
‘Q

. o ‘ e R S I SRR M— umwam Q4A Maiag Jossaidisagiouieiq
st |l ST Lz 157 .Mw_&‘m Ha. 03¢ | eex|ont|0¥Tel | T pasds gdnissiim ioiiog

i@u: iﬁ\— sl hh| T T T T T ene 1syoooenb3
| .wuzvﬂéww“ [6 1 VIS ¢ g 0B ™ | "985 il 185, jowdnaienen feaciis iode
.. ‘ , ) | & Jy VN T ui--ﬂ! = i W&% - !I---.Emm._.m.:.&mmm.m_.mw_.,mucoo Exooo
Q: & ] M: ‘N— T 1l IGZ. %a; ol T Ewh_tm:.mvm_.:mh w_mm:mv:oo 194000

— " dwa] 1a)em|ie] 4oXJ |E3} 184000

ap{&& Z Uzl s % % :Qu.m.nl (Y mww..\nmw\u % ﬁmn . anjeledwa) -oz_".voh.m Bv_ooom:_um

I
S s
TR
[
¥y
("
v
T
S
g
=
|
-J'
"--.
|
§

.

Pz
l
s

Sadutimingy , I— Am>_m> |osjuoD .m:& I'S'd Emﬂm onoo

A@TAY N [N " peo Jojopy 1apund Jabbop|
;9K ,.hm Q'%%. Q\mm 0% nl- .|I...ill ) noaam.o?.wu.umw“.;mm

LLEF WITY T |

o VU ) -1._\_ i 4 AT T tesetuig _m:2u.2 mey
. |oo: Joo: oo ‘ Srm 00: Snm 00"Z|ioMvl: ‘' " NOlldmdSaa

-8 SO 90 ABW AzDssunenm o aley

. .u..p.ﬁ.szaE....o
N FAR R J3IHSO 0T OZF(W-N&?{.W!OOO(DGN .—.ﬁ.OnﬁZ(OOJ g ¢

{ Wt FERLE .m
A Lo u
‘ ‘.l P r.r..:.r..ar..... !:_.




jovs

00: 00:

WY Y |

Fltur Bt

}Jo pawn) sem weays 19xoer Jajoooenby s
U0 PALUN| SeM WES|S |axoer Jayoooenb) sun |

(100d ney poo9g)-pu3 s ‘(100 i)
W) SRE J0 O0q g Lo swgosd [ pooey ARjepeunin 08

5Ty
K

Mejs dwing ssul Jossalf I{HON

MBS ding saul-f J0ssal | ([jnoS

2UNSSBI ] BYOYD J0SSDI] ({}ION
3INSS3 DQOD JOSSAI L[N0
M2ayD 1pubeulonoo)g] aun |
JEIS IS uoppuey) juaunreda]
A 0} swaKgo M [eauetpauw e puo Aue 103,

n....q_u -_n_u _o _vco puo ogczﬁv B_ uose9) _a:o._u.oao NG BU "UMOP SULY ‘OLTU __.E_E_.:vo o_ws_us E.o_ u.___ 19 P0G S} U0 GLUNUMOP [EIITLPIW | PIDS),

00:

00:
R

=

00:

00+
W

t ral
Y
ﬁxw\
vA
..v.\.._u.

579
AL

(24118

NV RO PR
YO | M9 W
WV | vt || e

ARG Rl b

PACICOES

72| ot

01Zp |01Th | et

22 s

T E:m \Em

l--l na

o%\\\ 00: b

I
133HSO 0T ONILVHIAJO HINOOIVNDT LUOdSNYOO

@

1

\wﬁ

_m>m._ ] afielojg @ mmmmho 1SoM
._ jue] abiziolg asealn |se3
uno._ ho_os_ mm:_:_:mo sadizyg

umo._ o101 hwv::w xelg

_w?ﬂ ___m mm_:m xm_o

~ Apenp xein _ommmi :__oz

peo Jojo -_m__ws.ms_ Bmmmi yioN

nmmam a n_> Bm_.um 1055314 :__oz

Amenp xei) 1ossaig ynog
.umo._ h.owo_z __m._mc_m_z. bowmm.m ssom

vmmam a3dA .s.m_.wm 10853l INOS

" poads g4A mens Bmwua_go:o:_ﬂo

LOYVL

paads Q4A 1934 (0HU0D

“|aaa sayooaenby

988 :..wmw 1 _mv__osm\m_mm._goEwm jodep

Em_._sm.m.wmm_wm m_mm:.%__oo _mxooo
EE_ E__mEEm n m_mm._mu__ou _m,_ooo

Tdwag aE.s__w 1 4ox3 189} 194009
) .&:.EmaEw 1 _uzso_n_ _wxooumz_ﬁ

ﬁw>_a> _Q_coo E:ﬁ _ w d :.mm_m onoo

vmo._ 5_0_2 13pUID Emac_ [

Paads O3/ Bi Pa0 Mey
_m>m.d ___m _c__m_n_z mey

zO:.n_
\m NS P ayeq)

m \u P B_EQ.

e T 77 \\u‘...l

e o

Vi

RELLELITRY E2Y TR T X7




L)

(100d Jj8 PooS)-pua UNS ‘(100d Je4 POOD)-HEIS LIS UOMPUOI UL IEde(
©ULIO) Sif) jo xo!. oty uo sweiqosd e prooey Ampeunty sosiaedns nod o) sweiqoid |eouEydaW (W puk Aue pode),

-28- VIS O PUS PUR QUIIMOP J0) LOTSRI ‘feuoBsdo Xaeq BuL] ‘UMOP oE__ ‘sweu pRawdinbe 25.0:_ EB_ S1\(} JO ¥oEq 3 uo aE.E...Sv _S_Ecuu:_ ) Eouu

AN YA TN |- Y AN eInssald efi1eyadsiq 1emo|g peojd pajic
Rl %01 eInjsjoy pooig paji(
TAEYd] Wm\. AIKYALR 5 "dinsSoid 18NNG SuoIK:
JO1 T g1 a3 STUGIS GUGISKD pus $567 i
YA\ VA VA ) AR NI 8jokoa1 juadied 1ekiq Bup
AF YOI YU YOIMC a|dweg poo;g peBnjijues
A Ao YOI HO O eiduisg Jajemyopg ebinjjiue:
D724 Z 47 AR 74 \W& einjeieda | peay alinjjijue;
YA YY) yA wdfg eje} 1ejeAN UDROefu) eBnjjue;
pEN R/EBIENALENALS yic | Bumeg eAleA Jopsluj inos Jojeinbeo:
hf/ - h /UT A1 3711 4/ [+ _¥i1-} | Bumes ejeA Jojaefu) yyioN rojejnBeo;
. |sdoz>| einsse:iq yosig mE:a peed ebnjjjue’
EAAES T TO enae uedQ eAjBA poojg UEB SeINU
A Y wm VYA YAV wdBz | epey lejepn uopos|u| uogejnBeod el
4B YAEZAREYA N TS |sdog | einssaid GATBA .&mmw UEW 10j8jnBao:
“Sh| SH| Shl| . gAl $H Isdoy 0Insseld Uieals sojejnday Iojiy
L7 BT L | seig i
AO| A3 ka A Q| AC _NO _____lowiiy yus pas.
g/ e U E/L &/ e |0AGT JUB pacd poojg mex
Q| o|_ 0| ¢ | U NIW |9Ae YuE . BBINS Pooig MBY ok
Q| @l 0| &) 0O _NIN|1eneyyusy aBing pooig sy inos
. 21 ov el | ¢l @l YSi> seladuly peoT Jojoly ebBnjljue
. YV vyt YAV | VA — emeledua | 1onpoid Jojejnbeos
IR 7 AR ZAWZAR 7471 : wiodiag einjelediua] Jojeinfieon
Tl 52 2| S ol $He ZH 9'81 . peadg dwihg pea eBnjinuen
VL3 bl P4/ (O] 1enyjow Iolum.&m.._&mm.:mm::mo_.mlaww_m. jekig Buijy
| /AN mmm (b1 | 3002 jujod-jes dure] io8ig iekig Bujy
| @A K] Q4] ooACO? . J3002> eineteditia] Jeneyxg eseting
| 0080 { 00:%0| 00:¢0 | 00:Z0| 0010 oo:Zt| 0044 | 0O%0L 8.3 0030 | 00:20 | 00:90 [1OMVYL Noldiosag
 WoeszDam e w\ bbl\dﬁ. Aw -_aﬁm.m.lsq.u
PADOTIED

._.mw:mwo.._ Oz_._.d. (‘ Gzcﬁn aoona ._.zo._mzmmo.._

"oy mwedo
& m ~




P
= .

b

(1004 1B PooO)-puz YiS ‘(loog 84 pooo)-uels YNS ‘doppuouauwseds
W) ${ify JO N20q ey uo swisigoud 18 prodey “Alpjmpewun tospuedns inak o) swisiqosd |ojunyost |8 pue Aue jiod:
"SNIBIS YIS JO PUS PUR SUNIUMOP 10} LOBBAY ‘TRUOINCD HOBG BUL "UMOP 8Ly ‘ewwreu Juawdinbe epryou) uLIO) SR JO ¥3Eeq 9U)) U0 SLIUMOP [B3[UBYDIUY (|8 plo3

— SN,

e.nssald eBieyas|q] Jamolg poo|g pa)

einjeledwa} pead efinjius

= — | wdbg

ejey JajeAA uopoelu] eBnjjijus

IS NEAENIESSE I eJMS|O POo|g pal
Sl sy | 3 SIS a8 91Nssald 18{IN0 euojd/
2J1 0] 0,) ) | AJ mmm..n_ulm snjejs mmm.@.&-m:@ .H._Hmmh_..h
- - - . - NIW 8]9hoa1 Juedled rehiq] Bu

IO XD |Fo Pro | |77 a|duieg poojg peBnjijuc

IR | FO | XO| S, T ejdwieg Jajemyops ebinjinuc

_Zk

2 \.\|\m\ 7 vic | Bumes eAjBA 10193 (uj jinos ojejnbeo

TN 20 2.0 &4 7 T vii-y | Bumes enjeA 1ope(ul yoN JojeinBeo

™ JF X <71 @ | @7 |1sdog>| einsseid yosiq dwng peay ebnjjnie

AN 27 [SS 5SS iemaa|” T uiedo eAsA poojg uBly sejhui

N ~ | — — — —| wdbz | ejey Jejeap uopds(u| uopejnbaoy-o:

N e ol B =% |dew Isdog | ensseid eaje wee)g wie Jojsjnbeo

NS S 56|_Sh | _Z4 | SA|isdor | einsseid weeis ioenBay 18y

N AR I A A2 ._.munlmw:w E.zﬁommlmm_m_wmw_._ﬁmmwmﬂ_m

mo Rt IR = EEEE BRSBTS 10)e}|By yue ] pas

IR AREANEARARE |eAeT yuB L Paad poojg me

-1 < . - — | NIW [9A87 Yue [ eBing poojg mey yuo

~| - - | — | NI joAeT jue] aBing poojg Mey Lino

[V I =D, ey L WS> saledwy peoT Jojopy @Bny|nue

. _ - - - eInjeiadwe | }onpold JojejnBeo

_ - | . - — Jujodiag einsrediua] jojejnBeo:

T | S | SR\ S 47| b [mgey|— pesds dili poag obhijiis

6 |~ 7L/ 24/ € 47| 1enyoe | einjeiaduis | 1anpoid osiq ekig Buj

U WAV I\& 37| d06E | Tiodes duie] 4asia iakid B

S/ 5171 567 | 06/ 37 |d000> ainjeiediue] jsnByXg edeUin.

00:90 | 00:y0| 00:c0| 00-Z0| 00:10] 00:Z8 | 0043 | 0001 | 00‘e0| ooig0| 00:20| 00:90 |LoNuV]] ‘NOlLdINDS3Q
uBGazOdEN | OO QNS 120600, polS PO a0id HAB-Y O- OP=. uus puson

PMDOTIEDT

133HS901 az_p‘ ONIAYA 0018 LHOdSNYDO0T

L

. ius pue 9

e ey T ———-

Bnarate " it R
-@




~%a

@

¥ '

. {1004 4ed pooo)-pul YIS (Jood JBd POOD)-HEIS YUS (UORIPUCIYUSIIEde;
o “ULIG) SRR JO oeq By Uo swegaid |l piodey AeiBtpewun Jospuadng INoA o) sweqosd jEauTYRaLW B pus Aus poda)
A TSISIS UM 1O PUS PUID QUIHUMOP 0] U081 ‘Teuofrdo §o2q Gu ‘0P ol “aureu jusinba 9priou) o) 81 Jo 498 Sl e SUAUMOP [3(UBY23UI 4 P03
’ - Y W A/ YV VA Mw:\ﬂ\l | eInssaid eBiElasiq 1amold pooig paj:

) %01 e.mso}y poojg) paj:

[P YINEY wqh | K74 I..ua_.l eInssoeid 1IN0 8UOJOK

N 11D A& AC ERE) SN{B}8 BUOOAD pUB ¥507 J)
v i/ |V vA/ VAT | YA/ TN e[2Aoas jueated Jekig By

Al A0 3 Gl MO 0 T ejdwieg poojg peBnjjjue

HO AR 2IR 2P ejdweg Jajemysps efinjinue

mMm 1&\& RZ4D/Z4N 744 einjelediua] pead eBnjiue

W v/l VA A Eamﬂ ojey Jojepn uopda(ul eBnjinue.

2 VRENAEL B/EY 8/8 vic | Bumes eAjeA i0jdalu] yinog iojejnbuc:

ZAIEIE _%\E 1171 vii-i”| Bumes sh 1ol hioN oiéi B

al 1| gLt Ol 1sdpz>| einsseid yas|q duwing peed ebnjjijue:

5q hl m, g3 4p lemae| :on_o BA[BA vooﬂm:cﬂwz_\mmo...mm.;

| 474 ! _ ‘wdbz | ejey Jeyen uopoe(u uoge|nbeon-el,
KA @ nﬁ 1sdog | oInsseid eAjeA Wielg m_m.aummm_.:dma

. \Wxﬂ | \ Yhl _Ch 1sdoy 9insseld Wee)jS Bmm_.-aom B:.
BTN ]I | oS o

V742V 44 %& \AC\N/C "NO - loje)fy yue] pas

AN AR Y va 17/ vit oA YuBL Paa4 poog Me:

T | &) Q| Q 7 NIW {oae yue | eBing poojg meY Loy

gl Qi gl & | @ NIN [oAe Jue L aBins poojg Mey yino:

ol ol 01 4] YSi> saladwy peo Jojopy eBnjjnue:

. YA/ YA/ | XV |\ VA einjeledie | Jonpold 1opejnBeo:
A/ | YA/ ,, YA jodies sinjesedwa] tojenbeo;
pL YA A ”W &‘M Shel Sh2 ZH 98} “peadsg diung peag eBnjinue:

0 Cab| 2Pl A4 Mn L i Tenoe | eimeledwe] 13npoid Yosig fekig Bup
.MM& [b NM LI_Ipl] /b 400Z|  3uodes dwe) yosig iekig Bup
2171 \% 400> eImeledwe] Jsneyxy mm.a_::
00:50 | 00:¥0| 00°€0{ 00:Z0| 0010 | 00:ZL | 0041 | 000l [ 0060 0080 | 00:10| 00:90 |LONVL NOlLdiuDs3aa

WigAZOdEN  PVIAAM
M 00TIBDY

J33HSO0T ONILY, f‘ ONIA¥A 0018 LHOdSNYOO0T

Jb= 1723 e

[t

. m “ g J04tIack
- .




(1004 84 po0D)-puUl LYS .eSn_ ljs4 pooD)-HElS YIS uoppuODYUBLLEdE(
W10} S JO 4O8q Y 1o sLLalqoxd ju podey Aejeipewiuy B.E&:. inoA ) sweiqosd [EAURLOAW 119 puR Aue jioda,

*SNIGS YAIS §O pUO pus 2:?53 J0j UoTeR) 3»:9 ¥3eq Sul)} ‘umop oE__ .2:2 juawdinbe ous_uz_ .Eo_ LT xuun_ os uc oEE___sov _3_5._35 _ﬁ E;u.,:

-~

e T

‘einssald ebieyasiq Jomoig poolg paic

s o = |— — — %01 eImsjciy poolg polic
, T A E P K] S 8iNasBid JBING BUOIIAL

. ﬁ@. 37 W31 ST Bub{EK3 P 3907

PO S NN efohoal Jueased Jekiq B

= _.. . Tt  gjduieg poojg pabnjijuas

) e|dweg 1jemyops ebnjnue:

- ginjeiedwa ] peag ebnjue:

wdilg “ejey 1ejEAn mm:ww._c_ eBnjjyuar

“yic | Bumes eafep 10paluj inos 1ojejntieor

“#i1-1 | Bumes eajea 10}0s(u] yiioN JojejnBeos

1sdgz>|" einsseld Yosjg duing pesy abnjjijue;

lenae | uedg eaEp mm.ou_mﬁwﬁ.mszce

! dBz | ejey 1618 AN UORSS]U] UopejnBEc)-ei,
“1sdog { einsseig BABA WBBIS Ue)y i0iBjnbEo?

. “1sdoy 9INSs0Id Wea)s. lojejnBay; 18y

. 1sd5zy Il!ﬁ.:;..mmo_,w.mm_.&mnwm_.&.mﬂw .m_.as
_ NO o s_s_% yue| poa.
T vie |9 JUB] pas] poojg Me}

- - TN | feaen ,_mmm.me,mm. POOjQ MBY LUOp,
!Z_E [gA07 x:mﬂ.mms.wl .@mm_m Y uinas

.

.moEnE( pEOT 10)0N oa:._szmr

—————————— oim -

¢ D E?&ow ainjeledwa tojenfieos
G 7 . R R AN B e e I peads diung poa. 8bnjinie 3
% di Soll b Q\MN , Eau_oqammmzuoi Losig eksg Buj 4
AR (L E e og diiis . osid iokic Buic
] - j LI I6 25T, 2/ | V574 002> “einigiedilia  jsneyeg e58ding

/| 00°80] 00°¥0 | 00760 | 00:Z0| 00°10 | 00:ZF | 00:}E | 00:0F |-00801-0040 m_..s 00:90 | 10UV ____NoiLdmos3a -
., WOpZ0dE Wi n.\?J..‘_ 1, 07 muu» A %ﬂ: \umu HES :..WwwV!..Mw..l...\“N T S\b . -uNu ...w. ) us puz aju(]
nuCoTE). L ._.wm—._moo._ Oz_._. { ONIAYA ao0Mg .—.EO&mzaumvow«u A F. AR T L g/ SN mme




(1ood 184 PooD)-puz UYS (004 JBy pooo)-uElS YS -uopipuadquswede
"ULIDJ S} Jo 3130q 843 vo sweiqok yB puodey “Aejeipawiy sospaadng 1nok o) swieqosd [wajuBRaWw e puw Aus yoda
"SRIS LU [0 pU puB BUIIMOP J0) LOTBA) ‘BUCPRIado YBY B ‘umop ew) *atugu Juawidinba epnjou) “uuo} SIU1 JO ¥IEQ BU) LD SUIUMOP [B2IUBYDIW {E pIod.

B ;KNN.\ -\Q ,W\\T ....... AR R A A eInssalq ableyos|q 1omojg poolg pa!
T %01 o oIMisioly pooig pal;

LU\ LLOLSZI S| T einsseig 1eiiig auoak
o T ——

]2403J Juadsed sefig Bu

e|dweg poojg pebinjiue

e|dweg 1a)emyog eBnjptio

v
\L_,:r
N
|
2
=

YV 714 oo | ®imeiedwia] paad ebinjijio
4/ v A/ widbg ojey IejeAA Uoydsful aBnjjijue

vic | Bumes aAjeA Jops|ij ijinos 10j8jnBE0

/- “vil-L | Bumes eAlBA J0j08(u) UiioN JojginBeo

1sdpz>|" emsseig yosig duing peay eBnjjijus:

G /K] ¢ jenjag|” T uedQ eAlBA poojg lijepy se3ntiy

wdBz | ejey JejBAr uopds|u} uopejnBeos-a,

‘1sdog | einsseid eAjep Weals Wl iojenbeo:

Eg%:

‘1sdoy einssaly wesjg JojejnBay ey

SRk
AN

ﬁa-, |
iy

Y

N

¥

2

|F

ainssald Bu|

VAATAEd No T oy yus pos.
AN . _ve_ 19487 3UB L p3s pooig mey

0 NIN_|  (ereT yuel oBing poojg mey tjyiop

Q| a NI 19487 juBL a6ing poolg mey iinos

[l 2T B vsi> saieduiy PBCT JOIO eBiijiiue
@ % Wm ...... flllmhns.mhmq&oﬂ_. onpoid JojejnBiea -

Z 4GP . Wwiodias ainjeiedis) Iojenbeos
50| 95315750 - EH S8} ~ peads diung pea eBnjiiyiag

L+ T 1emav | eimarediiie 1190poig yosiqg Jekig Bupy

£ 3] i
b u@m.ﬂ )17 4002 | uppd-eg diiie] y3sid iekig Bupy
218

- b 722 . 4 00> einjesediia ] jsneixg edelIny
00-€0 | 00:Z0 00:10| 00:TL| 001} 00:01 | 00:60| 00:80 00:20 | 00:50 |LO¥NV1 T NOILdEoSEG T T

.\ %Mﬂ{ 26 =(7-3 wshwes
133HSD01 wzpéoz;mn ooo._mEo,_éo._J\siv\, .......,_......a

{




b T

-
N e

et ) l.in;ril.rll..’\llv’\rf..
" |eaeT Bujpu3 oIS JIBH NS . : zlrtr_;osﬂ BuuuBey ojig JieH ™ T
pebieyasiq Je3007) JBH swi] [Bul4 .
JO INYS Jepasd Jez|joJpAH ewi] uMO(] umoig ® uoam:_n_ JazijolpAH satul) jo #
J00]4 ||Iy Wiosj paysjuld JeH aur) - -+ JOZIJ0IPAH WOJ} paAoluady S8|pped JO #
100|4 |IIM W0J} PBAIR3DY JIBH Bw|L W09 peuels WeisAS WnnoeA JjgH ew|L

(Joog se4 pooD)-puT IS . {1004 Jied POOD}HEIS HIUS UOHIPUOD Juswyedaq
- "Wiio] S} O X8 eif) uo nEo_ao& 1€ prosey ‘Ajerejpewsuy Jospuedns Jnok o) sweigod _uo__._u:ueE 1w pue Aus podes,,

——

i . SN YIye jo pue pun oE_s._.Sou 10} LOSEA ‘[RUC|IIOdO HIBG SLUJ} "UMOP SLLIj) "SLIRY t-Ea_:co OpN|2U| “Wioj n_;—ﬁlll o..Hm..o SLULIMOR _uu_:!_uoE 1w plosal,
EEN ~cojey dund eB18ydsiq yue )

we[Hyuey jeal-uojeloly

18Ae7 YuB] jesH Uo[1elold

o e P N m_ . 8Inssald 18INO XUBL XIW 1Y 1SEM

2 uw #.Eu Eamacat WRUNTN VR . . 2INSS8l 19|U| JUBL XN Y ISOA

s Moy Jty uorjoe]u] i1y 158M
i ainsse.d amhm:om_n_ dumng o_gowm .mo.._s
T [ I e (O ....;...\n:__.__._:mb:(._nEE_xm .noguo“ac_&_ 10 #
I ,, ERI v e et - TUOHIPUGS 1573 GORET0Id 1S8M

einssald PINO yueL XIW I 1583

8INS8014 s_c_ yuel x| Jiv 1se3
mo]d Jiy uolios(u} Il 1583
einsseld ebieyosiqg dwngd e onwm‘_mm.m

Bujuuny uly BEE_x.w ﬁmw musc_s_ _o n

uoRIPUOY (12D UOKEIO} ummw

-l b T |)UN..1V\~ N -ﬂl_-! T Bl | eBreyosig 184000 HEH

TV YNITVR VAN A I.\\\ﬂ\ TVAITTVR T T 7T peo 1ojop 134003 sieH
TR/A P QLT a4 mum\ h7 | CE eInjejediua) ejesUapuoy) J8yood) JiieH
- TSI R TR m TSASY vwmwl binssald Lea)g B2y 1eMder 185007 JieH
Poa| PYVH [ 99 m.w Nl —Saw o) Kieng ardwies Jjey pazioipAH
TS STC | S0 U ST TSt |50 e ameladwe] ejesuepuo?) Joz|joipAH
Lh | o5 |9 | bh | sl 1o Ginsssid aBieydsIq 1aZi0IPAL
RLARANLAR AN G4 ALY peo) 1010p HEUS Uiei 19ZiI0IPAH
hif s/ | €l |77 !?I.w! 7| g a7 E:—Eon_Em 1 pead 19z|joipAH
_ T IW Nl l.w..r arl @..I- RaYA 1807 JOJOW MaIoS Jepaad JozioipAH
T T T T O ob s | s TOS|Ae|OE T Mmmmmm.!m. weas jexnoer -Bay JazijoipAH
. I e o3l e o )il W N8 rw = i Fip L ﬂ.M.m..l Dm..l. 9INssald Wea)g [eueu| ‘Bay 182110ipAH
- . T l.Nulu I ,U OoTITSE T Aa PasioAR) SBM MIIOS PR SaJNUIN O #
- w B O | e qmuu.m v@.\ .MM-\ @ (A pec] hn;oz J8MOJE WNNOBA JIEH
R V\O =3 ...JO. N~ PpYza) A YO T T T smeig g uoIoa{ioD MR Wwisa
o0 |o00: |oo: oot oot |ooiT oot | .mm;: 00:. [ {| 00:CY/ oo T m@.m o8Vl  NOildiyosan
| i ey B Tl o VOSrToTT s s
: . PIMBOHEY | QYT 110 MW I AT qf-,.. TITAMA LI VNLI VA IRR D b s ) ..r.n..._:.. "t l...;....i)




0 |eaeT Bujpuz oyg Je | iKY [eae] BuruuiBeg o)is JieH
dic pebseydsiq JexooD) JjeH |t [Bu|4 0
is| 10 IS Jepee 10Z]|0spAl ew)y — 0 | umoq umoig '3 peBBnid Jez|0IpAH setw] jo #
o] w Jooj |Ijy WoJj peysjuld Jjey ewi) ¢ JoZ|j0upAH WoJ) peAowey se|pped Jo #
LI JOO[4 I wioy) pealedey Jivly awl ol peMe]S WesAS wnnoeA JieH ey,

(100d Jjed B05)-PUT NS !(100d Jjed(FOOY}UIS IS Uo|PUCD Juswedeg

"LLIGY ${Y} §0 ¥ Y| Lo s1ueiqosd |8 prosel “Alemipewsu Josjuedns inok 0] swe|qosd [eapusysew v pus Aus podes,,

“SNE7R Y J0 PUS PUE SWITIMOP JOj UCSTRI ‘TFU0IINdO HIRG SWI) ‘UMOP Sillf] ‘eLU usdinbe SpN{oU] “Wuo) S{U] J0 XOBG S U0 SLITUIMOP [2URYIRL ([ RI0D8I,
“ejey duing eBieyosiq jue),

aJnjeladws | yue) Jeal Uo)eIo|d
j9A9 YUB] jE3H UOHEIO]d

i . 9INssald 19[INO JUB] XIN MY 1S8AA

! BInssald 1oju] nuel xipy Jiy 156

mo|4 Iy uonoeluy sy 158

aInssalg ebieyasig duing 9jokoay 159

U|UUNY Wiy OIS 1SIMA SAINUIN JO #

UON|PUOY 190 UOHEIO|S 1S9

aInssaid JP)ING Yue L X v 1se3

mo13 ify uojjoelu] Jiv ise3

Bujuuny Wiy PWwpg 1SB3 sy jo #
uoIpuoY 1190 UKol Jse3

9.5 - owy) oBlewuds|q 18y00) JleH
o Bl ACES ~"'peO7 Iojo 194007 JjeH

d .\. w@&qn N.Mnﬁlmw osmesediua | cummmm.mm.owmlmm&m h_mI
p Gy \W. m@ Y pinssald weals Bay j9%oer 1007 JeH
%@ .%m‘ %@ Awienp eidwies sjeH pazjjoipAH
th\ L& GVET amneladwe] 9}BSUBPUCD ._mm_mmh_.._
. lﬁﬁmﬂ |_\ Ih M@M&; einssaid eBieyosiq 132)101pAH
o g E gIN PEO JOIOW eus ulen JazyicipAn
Bl . ofl] einjeiadiua | paad JoziioipAH

peoT JOIOW M319G 18pad 4 192)|01pAH
eInssald Wes)S 1exoer Bay 1azioipAK

einsseId wee)g [eussuj Bay 122101pAH

POSIOABY SEM MDIDS Paad SejnuIN Jo #

peOT JOJOp 18MOjg WNNIBA J[BH

SMEIS ulg Uo}99||00 JIeH Jwisg

o0 Joo [on: oo |00 a0 [0 [o0: (0079 [06:F [00if; |007 { [iOWVI] " Noildiudsia

i B i i TG S0y § Waeswa
mweowro) | I3HSHOT 1130 NOLLYLOTd P R HIZITONAAH HIVH LHOdSNYOO01 1\\»\ 7Y \% pren22 Jewedo

o]
Aoy
,':.}l
S

o
iRy
&_l
3
Qo
of

B
“__.g ]
'775:1%
s

-




_ [@aeT Bujpuy o) neH Y9 |eAae ButuuiBeg ong ey
. pebueydsi() Jeyooo) JeH ewn] jeu)4 T

1O INYS Jepee Joz|oipAH ewjL 7T umoq umolg g peBBnig Jez)oipAH sewi] jo #

1004 )]} Woyj paysiuld JieH oul) o, 19Z)j0JpAH WoJ} peAowsy sejpped Jo #

(AT JOO|d (I Wo1j peAlesey JIeH e J£E . PBUEIS WBSAS WNNJeA Jiep ewl ]

(100 i85 PooD)- PUI WIS Hi00d Jle4 POODMIEIS IS UONIPUOD JuoLIedeg

“WLIG) $1U1 0 3ORQ S} U0 SWINIGOId 18 Prooey AeTEIPALIL) Josyedns 1o 0) sweigosd [EaUTYIewW (8 pus Auw yodes,,

'SMIOT U 1O PUS PUB SLLTMOP J0j LOSTR) SUORIO §OEQ BLLJ) ‘UM S} ‘eLuieu WieLudinbe 8PNIOU] “LLIO) S IO HIBG BY] UO SLUITIMOP [OJURYIBL 18 PI0J0l,

VAT VA R v ojey dwnd efieyosig yuey

YN ;...u\a YAl Ny .ﬂmﬂ. |vm\m\\| emeiadue] yuej JBOH uoljeI0|d

.3{ |_.\\_\ Y VY| VYV [9AB juB] 1BaH :o:ﬂo._.m

_ as| oz Oz x| G510 % 0INESald 18IN0 HUBL XN IV 1S9

! QA A Qb O | Ob [A2 8.IN5581d 19[U] YUBL XIW JIY 159/

Al ShI 24 | Sh{ % Mol 11y Uojoeful i 159

ol ) rwl\u. B % (0. einssald edieyssig dung o_oauom_ 159/

A0 | TG | VA [ kel .QBJQI.Q:WQ UjuUNY WY JSWWNG JSeAA SOINUIN JO #

AN N EANEA RN B UGHIPUGY {180 UOHTEION 159

as| oo | G ol az| & eInssald 13O YuB] XIW JIY 1583

24| Qb | IS O- Au.m;llmm einssald 19|U] yueL XN Iy 153

sn| ZA| SHh| SA| SR %h MO] )iy uojidefu] Jy 1se3

as | 255 | gF| 6| OY 8.nsse.q ebueydsig duing ajoA3ay 15e3

TR hWﬂ % ¢ _m*w € {29h: € fujuuny uiy JeWLLNS 1SB3 seInuy o #

KA n.m«.w‘_ % UOIPUGS 180 UoREIOl] 15e3

— -1 . -1 awy| eBieydsic} 103009 h_mI

T TR TN TR Wy :%wxwl\ VN 'peo 10jop Jeyoo?) JieH

T IS AA T SeT wm@q EIE B einjaiediln] ejesusplios 184007 JjBH

...... a8g lmuml._mmw odl A9k INSsaig Wea)g Bay 19)oer JayooD JieH

fAn - Rap 0| PP 3F% Ajenp a|dwes 1eH pazioIpAH

SCC m@ 15cC M T |G |IIT eJnjeseduia | ejasuapuo? 182)j01pkH

R 0% |QM| G |AET|TAY Q5 einsseld ebieyds|q 1821j0ipAH

AN ZANLAN AR AN U4 PEGT JOION }EUS UIBI J9ZIIoIpAH
S| FN8T7| b7 977 957 einjeiadila | pesd 1ezijoipAH|’

Ty ..N.uﬂ a7/ | o7 mut /7 T peo) 1010 Mo19S Jepas4 18Z110IpAH

DO I OEIETE|6 einsseld Wweas jeyoer Bay 1azi01phH

- T 1z | QF | s (17 Ag lﬁ.mf einsseld Wee)s jeuiaju)’ mmm.hmm_mo.m.umx

- 2 e ) e = e "PasI0ARY SBM MBJIG PRad Salnuiy JO #

" aOT | P ae .NH.P.! BRIy pEO™} JOIOW Jemojg WANoeA JjBH

. --..-..u T 1 DJE k<n. e \Mﬁv y\C,. j¥TA) SN|BIS UjE Uojja9|[0 AEH jsg
00: _|00: |oo: jooi |o0i |00 C [00: ] |00/ | 00 17] 00t 00: ), | 00" o |Lowvl NoudRiosaa T .
- 3 W . 1 [/ -1 -y "Mepiesaq

mwooRo) L IFHSOO0T 1130 NOILVYLOTH ﬂ./...N_._Om_n;I HIVH LH0dSNVY901

da Hos 14 &) O\I.s!&o




A¢ |eae7 Buipu3 opg sieH K

Sh.l] peBieyas|q 164000 JIBH owtl (euld 0
‘h 10 INYS Jepasd Jez|joJpAH ewiL @

O w_|1 100}4 )iy Wiy paysiutd JjeH swlL N
M J00|4 |iD{ WoJj peAeday JieH ewll Vo

pey
(1004 1led pooOFpu3 Hius ‘(100d Jes pooo

Mo —

jeAe7 BujuuiBeg o|iS JieH

umo(q umolg ¢ pebbn|d 1ez|joipAl{ sewl] jO #
19Z1|0JpAH WoJ) peAcway sejpped JO #

S WeSAS WnNJeA JieH ey,
Hels JiuS uopipuo) juewpedag

uLQ) Sig) 0 §IRG ey o swsigoxd (19 plooey “Ajemipewiu osjasedng Jnok o} swio|qord (EaguTYdeL (|9 puw Au podel,,
‘SN JIY JO PUS PUE SLLTIIMOP J0) UOISe} ‘[EUCIILSdo HORG L[| ‘UMOP B} ‘sLiBy piswdinbe epndU| WD) SIYI J0 HORG Y] UO SLLJIIMOP |E2[UELOU! (|| plOJ8L,

ajey diung ebieyss|q ¥uel

e meledwe] yue| jeay voneo|4

|eas] yuej leaH uoneioi4

2INSS0ld 19INO NUEL XI|y 1Y 158

0IN§581d 19[U] NUEL XIIN JIV 18

MO} iy uooslul JIY 1S9

ainssaig ebieyos|g duing ejokoey IS8

UjUUNY Wiy JBWIUINS JSBAA SAINUIW JO #

UOJIPUDY |90 UOHBIONS 1SOMA

einsseld 19INO NUBL XIW JIV 1SB3

21NSsold 19jU] Yue] X NIy }sed

Mo(J Il uopdaiul Iy 1se3

aIngselyg ebieydss|q dwng ejokdey 1se3

ujuuny LWy JSWWHS 1583 SAINUIN jO #

UoNIpUO ji@D UONEIOlS 1SB3

ow)] aBieydsig 19300) JieH

Shp| i {

oiIN ,mz e PEOT JOJON 184000 JieH
S5 1| 42k 554, | eimeieduia) ejesuepuod 184003 JieH
1463 | LA «Nﬂ&% binsseld Weeig ‘Boy 164oer 19400] JieH
99" 0847 @M.\ Aenp ojdwes ney uon_@mm_.._

eInjeradiue] ejesuapuoy 18z)joIpAH

rmeowHol | 33HSO0T T130 NOLLVLOTd

AT ) BInssa.g ebieydsig B~=9mﬁ

JN| (T g7V PEO J0I0W HEUS U[eW JoZijo1pAH

o7l .&g\ ol einjeradwe] peay Eu__o:v.w_._

, Al . .| PeOT JOjo) meldg Jepead hom_egm

. &wm [ \\{% emnsseld weajs jeoer ‘Bay EN__Q_.;m

: Z/05 4b | 4Py |oinssaid weers ieuiaiki ‘Bay JeziioipAH

2 | @| Pesieasy Sem maidg paad SeINUIN [0 #

e :4.@ oL PEOT J0JO} JoMO)g WNNOBA SEH

. S| YO |40 SMBIS ujg Uo1108)10D) JIeH Wisg
o0r |oer foor |oor |oo: |00: |oor |oo: |ooF y|007 § 007/ |00t £ [iouvl NOILdRIDSIG

“hrode) 3 T Apus-g o~ JC-

| 1
m....mn_._omez HIVH LHOJSNYDOT

UINS Pus 080

o2yl [ o




s

&, By 8_3
;i.__

o n.vo Brijg H@N_*vaﬂdoEF i
o Hpt Ee_tocm_n_uu..az VTR = EN__EEI woyy parotdey sejpped Jo #
3#. B .._oo_"_ ___x.mm.E vozooom JiBeH o:._ 3@. G E - peyEIS We)sAs WNNoeA JBH ewi]
> o - &9d e 1\%09 PUZ MUS !liood Jied PoOD)-HEIS YIUS WOIPUOQ uswiedag
(45 .....s...ﬁ.. Ot iy -2:2.»3 ] U0 silmgoad |18 prosey “Aewpauiw) .o-_zon_._u 1noA 6} sweqtjord je3juBtoew |8 pun Aue yodes,,
puv :s_ﬁs. 5 uossl _..S_..!_o XIRQ Sat} "UMOP eLLl} 'SUsSU weudinbe epnjau] o] §141 )0 ¥IRY 8y} Lo oULUMSP .uue-__oos i@ piose),

LR

mm_,..i .

“O._:. 6D 0B aiwe YORLL

EMYN ol

NI R e “\.\,.\\ <&<|. Al \<. VYT VAT VY ojey duing eBJBYds|Q Yuey

; DR AR A AR \Q J\\A\ vy \K enjeladie | Jue| JesH uolieiold

=i (VA VR T YN VAV TV WA VY leAs YU jeaH Uojieoid

L T [z OF [ (H | QS| & 45 a1nsseid 18INO WUBL XN IV 150M

! R i ..‘..Qmﬁ h_umw.m Q& ﬁup.“v ﬁwm dN. WS Ph 81ns88)d 19ju} YUBL XIW JV 1S0M

] e W X~ S K | .%Q AR EQ U3 . Mojd ivoonoelul v Sem

. [ IN=r ﬂﬂb L A2 T [ A Binssda95.eu38|q diing eA0aY 159M

: N - ) ujuuny WHFRRUWPNg ~moaﬁw2=c_5_ jo#

A= ISR SH | Shl 2k 20| 30| b5 UONIPUOD 13D UONEIOld 1SBM

3 JD\.W s Qc s\ o2 D,W 2RS .......,. 2n$s0id 1BINO YUBL XiW 1Y 1se3

)\@ L oL Q| QL) Ub P26 | T einssad lejul yuey Xy Jiy ise3

i SRS G S| QS| a¥ _ MOy Iy uonoafuj iy 1se3

- ; G A A BB aa) Q5| ot .&.Aum. aInssold ebieyds|g duing e)adsay 1523

. . ) . _ fuiuuny Wiy Jawwpsg 1se3 senuwy jo#

DAEANMAN] ﬁm 59 (TR P ™ Gonpuc) 3 Uaferid 53

" ‘ g 7 A A aili| | ebieyosiq 1e%0od JjeH

AN VA % T l,v.\\A\ B4 peo JOIOW 18%00) JieH

M. 1Y mx SENSE/SE einjeiedwa] Bum:o;_mm&umw_mmm 1eH

h ' Mrm s T8 a9k nmlm Binsselg Wiealg 0oy 198 JoX00] NeH

N KO%) M« TP T [P0 POS|T|T Killen siduies JieH paziioipAH

3 ._..t L ST SCOIsSe | sl - einjeladiue | ejesuspuoy Jaz|joIpAH

o as O T | o6 | g sihsseld aBieydsiq 15zioIpAH

] ) - T 4 Qyﬂ RLAR AN 7 PeoT JOjoW 1ELS UIel 1az1i0IpAH

. S P I R R - ¢ oY EX LN AN einjsieditia | peay iazijoiph

i : T . -0 9 % =T wmml,_|m| PEOT IOJON Ma12G Jepea 1eZ||01pAH

<3 YN M LIRS KN aInsseld Wea)g jeyoer ‘Bay 1021101pAK

- vl YA K<Y a3 .Nu.m ) ~-|eInesalg weag [eulsuj ‘Bay i9zij0IpAn

. . TN o @] . PoSIoAB) SBM MBIOG pasd selnuly jo #

o " Ll 127 Mu\ g/ v.g.\r a7 pec JOJOW 18MOjg WNNJBA JieH

. =T T Y= .UNW_. Ty MO YO TS| T T sl Ufg Uoiioaifod lieH 1isg
" oo: |oo- joor foo: [60: |00 [oor I [eo: UT|oo7 Tr[oa:CY |oo: 5|00t 73 |1owvi NOildiudsaa

[P R —— .|-I|”|||. [EP— l.wl —. P ..or.lz P Fa— ,.m [ e tl.P - TR A [ — |‘|A|€I|I-0\U”|ﬁd - fu .m—lbmlnm-nomn

.t oo | JIHSHOT T13I NOLLY.LO T4 PUB ¥IZINOHAAH YHIVH LYOJdSNVOOT prass™aL N opiedo
@ Y ) @

-,




i ‘. oL LT T A )

iy AR I iy

R TR

\\\ U T e

o O
L Wt T \\\\\ N
R T s B e
\ S 5 ) o
WA R DR \\’ QPSS
A A S

‘\

N n \\\ S ”\\.\\\\
%\\\\- \\\\\\'.\‘\u\:\ \\\\\\\\\ \\\\
R

oF
ok 7
R
Cros
(5
£ 0\‘- =,
(5
= A
°\:
= «
== oLz
===
= v
—— 2325 LNV
e et
ol
RS
ot
= Sy
Z=
=
FA

Won

Y
NN




Pork Inedible - Steam

Logansport Inedible VOC Test

Test #1
Test #2

"i;\FESt#G

Head Kill

Inedible Opeation Hours
Inedible Crax Yield lbs/hd
Inedible Processed Ibs/hr

Emission Rate (ib/ton)

1.300
0.900
2.200
1.467

6324
14
14.94

Ibs/hr
6748.61

0.435

tons/hr
3.37

Tested August 22, 1996 at Logansport, IN on Dupps 1800 Cooker




@

Pork Hair Hydrolizer - Steam
Logansport Hair Hydrolizer VOC Test

Test #1 0.107
Test#2
Test #3
0.107
Head Kill 6121
Hydrolizer Opeation Hours 8
Hair Yield Ibs/hd 0.7
Ibs/hr
Hair Processed ibs/hr 535.59
Emission Rate {Ibton) 0.400

tons/hr
027

Tested on September 21, 1996 at Logansport, IN on Anco Hydrolizer




Pork Blood - Natural Gas

Logansport Blood VOC Test
Test #1 0.223
Test#2 0.120
Test#3 0.072
0.138
Head Kill 5968
Blood Opeation Hours 10
Blood Yield Ibs/hd 1.33

Ibs/hr tons/hr
Blood Processed Ibs/hr 793.74 0.40

Emission Rate (Ibiton) 0.328

Heat Capacity MMBtu/hr 3
Emission Factor VOC- NG 2.78E-06

VOC emission from Comb 0.00834
VOC emission from blood 0.129993

Tested August 20, 1996 at Logansport, IN on Dupps Ring Dryer
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-AUG 27 S5 @3:35PM TRC WINDSOR

TRC ENVIRONMENTAL CORPORATION, INC.
5 WATERSIDE CROSSING, WINDSOR, CT 06095
860-298-6326
Connecticut Certification No, PH-0426
AITHA Laboratory Accreditation No. 259

»*ALABORATORY REPORT***

IBP LOGANSPORT (NON-COMPLIANCE DATA)

Sample Number Analyte
Run #1 Blood Furnace - Methang 6.31
Methane

Rum #2 Blood Furnace
Run #3 Blood Fumnace Methane
Run 1&2 Hydrolyzer Stack Methane

Run #1&3 Melt Tank Methane

Analyst: Lance R. Cotton

Reviewed by: ¢ or
M t F. Flana Lance R. Cotton
Quality Control Manager Laboratory Supervisor

P.3



Method 25
Analytical Results

prepared for

TRC ENVIRONMENTAL CORPORATION
1307 Butterfield Road, Suite 420
Downers Grove, IL 60515

by

Triangle Environmental Services, Inc.

Reviewed b,

4 . Taylor
/ Labg¢ratory Analyst
Appr 92;: Approved by:
/
Sl QL iyt

[
1
John Venetia ohn Y. Morimoto, Ph.D.
Laboratory\Supervisor QA Officer
Report
97317
December 24, 1997
P.O. Box 13294 Research Triangle Park, NC 27709 (800) 367-4862




Triangle Environmental Services, Inc.
METHOD 25 TABLE OF RESULTS
Client: TRC Environmental Corporation ID#97317 Analyzed:

Project ID: IBP (Madison, Nebraska)

12/18-22/97

Sample I Concentrations (ppmC) 1 Mass
Descripticn co CH4 co2 Noncon- cConden- TGNMO conc.
densibles sibles {mgC/cu.m)
1 IBP Run #1 171 38 2487 64 14299 14362 7171
2 IBP Run #2 1386 32 2193 22 1621 l644 821
3 IBP Run #3 91 23 2210 7 795 802 400
4 Blank < 3 < 3 2679 < 6 75 75 37
< # = Concentration Below Practical Quantitation Limit

* Please refer to the "Comments on the Analyses™ page of the report for additional

information.




Triangle Environmental Services, Inc.
METHOD 25 PROCEDURES

CALIBRATION

Initial calibrations and operational checks of the recovery and analytical systems are conducted
at a frequency of no greater than one year between sets. The calibrations satisfy the requirements for
Methods 25, 25-C, and 10-B,

Triplicate injections of a calibration gas mixture consisting of 199.7 ppm carbon monoxide,
49.85 ppm methane, 10000 ppm carbon dioxide, and 24.88 ppm propane are made immediately before
and alter each batch of samples. Daily response factors are calculated from the pre-batch integrated
responses (average area count / concentration in ppmC) and must agree within 10% of the response
factors of the initial calibrations. Further, the post-batch response factors must agree within 2% of
the pre-batch response factors. Both criteria must be met before the analyses are considered valid.

CONDENSATE RECOVERY

To flush the trap of CO,, hydrocarbon-free air is flushed through the trap maintained at
-78 °C into the sample tank until less than 10 ppm CO, is detected in the flow stream (the con-
centration of CO, is monitored with an NDIR CO, detector and measured using a CO, analyzer). The
sample tank is pressurized to about 1200 mm Hg for analysis and is replaced with an intermediate
collection vessel (ICV).

To oxidize the organic material in the trap, hydrocarbon-free air is then passed through the
trap heated to 250 °C and the recovery oxidation catalyst into the ICV until less than 10 ppm CO, is
detected in the flow stream. The ICV is pressurized to about 1200 mm Hg for analysis.

ANALYSIS

All samples, which include the daily calibration gas mixture, sample tanks, and ICVs, are
analyzed in triplicate using a computer-interfaced gas chromatograph equipped with an automated
gas sampling system and a flame ionization detector (FID). CO, CH,, and CO, are eluted from the
Unibead 1S-Carbosieve G column and pass through the analytical oxidation and reduction catalysts
to the FID. The column is then backflushed to elute the nonmethane organic (NMO) fraction, which
passes through the analytical oxidation and reduction catalysts to the FID.

CALCULATIONS

Calculations are done in accord with USEPA Method 25 procedures. A sample calculation for
one of the samples is provided in the report. CO and CO, blanks are used to compensate for a back-
ground concentration of (1) "CO" due to the interference of O, resulting from the coelution of O, and
CO and (2) CO, due to CO, and organic compounds in the recovery carrier gas. A concentration of
noncondensibles or condensibles of less than the PQL is considered to be zero in computing the
TGNMO. '

EQUIPMENT

Tanks and ICVs are twice evacuated and filled with ambient air filtered through charcoal and
are then evacuated to below 10 mm Hg and monitored for at least an hour to check that the tanks do
not leak more than 1 mm Hg/hour. They are then pressurized to greater than ambient pressure with
helium, analyzed to ensure < 2 ppmC NMO, and stored for later use.

Traps are flushed at 300 °C for at least 30 minutes with compressed air. Each trap is then
flushed at 300 °C for thirty minutes with hydrocarbon-free air. The effluent is then routed through
an oxidation catalyst and a reduction catalyst for analysis by FID-GC to confirm less than 10 ppmC
total C.

Sampling units are reconditioned by replacing filters and checking that all sections operate
properly. The unit is heated (with a Teflon® line used in place of a trap} and is flushed with zero air
for at least thirty minutes before an aliquot of this flow is injected into the analyzer. If the total
carbon concentration is below 10 ppm, the unit is made ready for use and stored for shipment.




Triangle Environmental Services, Inc.
METHOD 25 SAMPLE CALCULATION

Client: TRC Environmental Corporation ID#97317 Analyzed: 12/18-22/97

Project ID: IBP (Madison, Nebraska)
Sample # 3 IBP Run #3

DATA

Note: ALL pressure values have been converted when necessary to mm Hg and all temperature values to Kelvin.

Pregsure, Temperature, Volume Data:

Pressure Temp.

(mm Hg) (K) Tank N2947:
Presampling 2.8 294.26 Tank Volume = 0.004531 cu.m
Postsampling 610.8 294.26
Lab Receipt 636.0 296.15
Tank Final 1476.0 296.15 Trap GGC =~
CV Final 1676.0 298.15 Collection Vessel 28:

CV volume = 0.008383 cu.m

Regsponge Factors (RF), Practical Quantitation Limits (PQL), and Area Counts:

RF PQL Area 1 Area 2 Area 3
(area/ppmC) (ppmC)
co 212.9 2 8,073 8,085 8,050
CH4 221.6 2 2,183 2,165 2,128
co2 221.5 2 203,257 203,946 203,551
Nonceondensibles 222.8 5 657 682 599
condensibles 221.5 5 35,593 35,668 35,677
CO Blank = 0 area counts €02 Blank = 3 ppm

CALCULATIONS

Measured cConcentrations, corrected for blank (ppmcC):

Cm(CO0) = [Area{CO) - €O Blank] / RF(CO)
= [ 8073 - 0 ] / 212.9 = 37.9
= [ 8085 - 0 ] / 212.9 = 38.0
= [ 8050 - 0 ] / 212.9 = 37.8

Cm(CH4) = Area(CH4)/RF(CH4)
2183 / 221.6 = 9.
2165 / 221.6 = 9.
= 2128 / 221.6 = 9.

I

o o D

Cm(CO2)

I

Area(C02)/RF(CO2) - CO2 Blank
203257 / 221.5% - 3 = 914.6
203946 / 221.5% - 3 917.7
= 203551 / 221.5 - 3 = 916.0

BN II‘.. R T N N N e ‘I'll I U T IR e e




Triangle Environmental Services, Inc. Method 25 Sample Calculation (p. 2)

cm(Noncondensibles) = Area(Noncondensibles)/RF{Noncondensibles)
657 / 222.8 = 2.9
682 / 222.8 3.1
= 599 / 222.8 = 2.7

I
]

¢m(condensibles) Brea(cCondensibles)/RF(Condensibles) - Cc02 Blank
35593 / 221.5 - 3 = 157.7
35668 / 221.5 - 3 158.0

= 35677 / 221.5 - 3 = 158.1

]
H

Pressure-Temperature Ratio,Q(i) P(i)/T{i) (mm Hg/K):

Tank Presampling: Q(2) = 2.8 / 294.26 = 0.010
Tank Postsampling: Q(l1) = 610.8 / 294.26 = 2.076
Tank Lab Receipt: Q(5) = 636.0 / 296.15 = 2.148
Tank Final: Q(3) = 1476.0 / 296.15 = 4.984
cv Final: Q(4) = 1676.0 / 298.15 = 5.621

volume Sampled (dscm) 0.3857 x Tank Volume x [Q(1)-Q(2)]
0.3857 x 0.0045%31 x [2.076 - 0.010]

0.003611

Averages and % Relative Standard Deviations (%RSD) of Cm’gs are calculated.
{$RSD of C=%RsSD of Cm)

Calculated Concentrations (ppmC):

c(co ) = Q(3)/[Q(1)-Q(2)] x Cm(CO )
= 4.,984/(2.076 - 0.010) x 37.9 = 91.4

C(CH4) = Q(3)/[Q(1)-Q(2)] x Cm(CH4)
4.984/(2.076 - 0.010) x 9.7 = 23.5

C(Co2) = Q(3)/[Q(1)-Q(2)] x Cm(CO2)

4.984/(2.076 - 0.010) x 916.1 = 2209.8

C(Noncondensibles) = Q({3)/[Q(l)-Q{(2)] x Cm(Noncondensibles)
= 4.984/(2.076 - 0.010) x 2.9 = 7.0

C{Condensibles)
= Volume(CV)/Volume(Tank) x Q(4)/[Q(1)-Q(2)] x Cm(Condensibles)
0.008383/0.004531 x 5.621/(2.076 - 0.010) x 157.9 = 794.9

Total Gaseous Non-Methane Organics(TGNMO)=C(Noncondensibles})+C{Condensibles)
= 7.0 +794.9
g801.9

Mass Concentration (mgC/cu.m)
= 0.4993 x TGNMO
= 0.4993 x 801.9 = 400.4




Triangle Environmental Services, Inc.
METHOD 25 SAMPLE QA/QC DATA

DAILY RECOVERY SYSTEM CHECKS

4.3.1.1* Condensate Recovery System Leak Check
Evacuate system to <10mm Hg absolute pressure, isolate system, and
mounitor for ten minutes.
Requirement: Pressure Change <3mm Hg
4.3.12* Condensate Recovery System Background Test
Analyze recovery system effluent for CO, concentrations,
Requirement: CO, =10 ppm

4.3.1.3* Condensate Oxidation Catalyst Efficiency Check

Analyze 1% methane standard through oxidation catalyst.
Requirement: CO, = CH, concentration * 2%

DAILY ANALYZER CHECKS

5.3* Daily Calibration

Response Factor Checks
Requirement: Daily RF = Initial RF + 5%

Initial RF for | Imitial RF for
Analyzer A Analyzer B
2/25/97 3/13/97
CO 249.70 224.96
CH, 242.40 216.84
CO, 244.04 215.46
NMO 243.64 216.92

Triplicate injections of a mixture of CO, CH,, CO;, and C3H,
are made before and after each batch of samples,

* USEPA Method 25 Protocol Reference Number




Triangle Environmental Services, Inc.

Method 25 Sample QA/QC Data (p.

INITIAL CONDENSATE RECOVERY SYSTEM TESTS

5.1.1* Carrier and Auxiliary Gas Blank

Requirement: CO + CH, + CO, + NMO <5 ppm

5.1.3* System Performance Check

I\Ifl?ll:[zg Compound | Average % Recovery %0 RSD
50 uL Hexane 101] 102(98.8 |]104.6 |0.058 |0.101 |1.68 {0.229
.~ 50 uL Decane 971 100(93.7{103.3 |0.120 | 0.047 |1.7 {0.359
10 uL Hexane 104 107|192 | 90.0 |0.118 }0.145 | 1.206 | 0.135
10 uL Decane 98| 97199.6} 93.3 |0.119 |0.232 |1.36 }[0.254
Requirement: 100 = 10% =35

INITIAL NMO ANALYZER PERFORMANCE CHECKS

5.2.1*  Oxidation Catalyst Efficiency Check Analyzer A, 2/25/97; Analyzer B, 3/13/97

FID response with reduction catalyst in bypass mode = 0, 0

Requirement:

5.2.2* Reduction Catalyst Efficiency Check

=

1%

Analyzer A, 2/25/97; Analyzer B, 3/13/97

Response of CH, with oxidation and reduction catalysts in series mode
compared to response with both catalysts in bypass mode.
Requirement: >95%

5.2.3*  Analyzer Linearity Check+NMO Calibration

97.7%, 100.6%

RF Value CO:
RF Value CH,:
RF Value CO,:
RF Value NMO:
% RSD Values:

RF (NMO) _
RF (CO,)

+ 1.18%,
+ 1.56%,
+ 1.47%,
+ 1.18%,

0.46%,

1.00,

* USEPA Method 25 Protocol Reference Number

+1.18%
+ 0.81%
+ 1.70%
+ 1.90%

0.45%

0.99

Requirement:
*2.5%
= 2.5%
+2.5%
+ 2.5%

=2%

1.0+0.1

2)

Analyzer A, 2/25/97; Analyzer B, 3/13/97




Triangle Environmental Services, Inc.

Method 25 Sample QA/QC Data {p. 3)

5.2.4* System Performance Check Amnalyzer A, 2/25/97; Analyzer B, 3/13/97
Measured Value | Expected Value | Requirement
Propane in Mix 24.9, 253 25.0, 24.88 + 5%
Hexane 50.2, 51.0 514, 51.4 + 5%
Toluene 20.4, 19.5 19.97, 19.97 * 5%
Methanol 102.6, 102.9 100.0, 100.0 * 5%

EQUIPMENT CHECKS

4.1.1* Clean Sampling Equipment Check
Sample Unit <10 ppmCtotal C @ 100%
Trap <10 ppmCtotal C @ 100%
Tank < 2 ppmC NMO @ 100%

4.1.2* Sample Tank Evacuation and Leak Check
Tank evacuated to =10 mm Hg absolute pressure, monitored for =1
hour, and passed for use if no pressure change (< 1 mm Hg/hr) is
noted.

5.4* Sample Tank and ICV Volumes

Tank weighed empty, filled with deionized distilled water (temperature
recorded), and weighed to the nearest 2 g. Volume calculated based on
density of water at that temperature and results recorded in permanent

file,

* USEPA Method 25 Protocol Reference Number




Triangle Environmental Services, Inc.
METHOD 25 DATA REPORT
Client: TRC Environmental Corporation ID¥97317 Analyzed: 12/18-22/97

Project ID: IBP (Madison, Nebraska)

Sample # 1 IBP Run #1

Pressure, Temperature, volume Data:

Pressure Temp. P/T
(mm Hg) (K) Tank 62077T:
Presampling 3.0 294.26 0.010 Tank volume = 0.004125 cu.m

Volume Sampled 0.003184 dscm

fl

Postsampling 591.8 294,26 2.011

. Lab Receipt Pp/T
Lab Receipt 600.0 296.15 2.026 Postsampling P/T 1.007

Tank Final 1276.0 296,15 4.309 Trap GGJ -

CVv Final 1620.0 298.15 5.434 Ccllection vessel 23:
CV volume = 0.008342 cu.m

Responge Factors (RF), Practical Quantitation Limits (PQL), and Area Counts:

RF PQL Area 1 Area 2 Area 3
(area/ppmcC) {ppm<C)
co 212.9 2 16,943 16,999 le,918
CH4 221.6 2 3,885 3,849 3,890
co2 221.5 2 257,117 257,461 254,815
Noncondensibles 222.8 5 6,649 6,613 6,528
condensibles 221.5 5 579,754 576,354 575,891
Recovery Oxidation Catalyst Efficiency Check: C02/CH4 = 99.9%
C0O Blank = 0 area counts COo2 Blank = 3 ppm
Concentrations: — ppmC ——
x»=corrected for Blank Amount 1 SD $RSD
Cox* 171 ¢t 0 0.2
CH4 38 ¢ 0 0.6
Co2x* 2487 + 14 0.6
Noncondensibles 64 t 1 0.9
Condensibles* 14299 t 52 0.4
TGNMO 14362
Mass Concentration 7171 mgC/cu.m




Triangle Environmental Services, Inc.
METHOD 25 DATA REPORT

Client: TRC Envirommental Corporation |

Project ID: IBP (Madison, Nebraska)

Sample # 2 IBP Run #2

Pressure, Temperature, Veolume Data:

Pressure

(mm Hg)
Presampling 3.8
Postsampling 596.8
Lab Receipt 608.0
Tank Final 1ll68.0
CV Final 1616.0

Temp.
(K)
294.26

294.26
296.15
296.15
298.15

P/T

0.013
2.028
2.053
3.944
5.420

ID$97317 BAnalyzed: 12/18-22/97

Tank 6210T:
Tank Volume = 0.006075 cu.m
Volume Sampled 0.004722 dscm

Lab Receipt P/T
Postsampling P/T

= 1.012

Trap GGB -»
Cellection Vessel 26:
CVv volume = 0.008346 cu.m

Response Factors (RF), Practical Quantitation Limits (PQL), and Area Counts:

RF PQL Area 1 Area 2 Area 3
(area/ppmC) (ppmcC)
co 212.9 2 14,841 14,826 14,837
CH4 221.6 2 3,609 3,643 3,704
co2 221.5 2 249,702 248,444 248,360 .
Noncondensibles 222.8 4 2,538 2,483 2,659
condensibles 221.5 3 97,724 97,555 98,217
Recovery Oxidation catalyst Efficiency Check: CO2/CH4 = 99.5%
CO Blank = 0 area counts Cc02 Blank = 3 ppm
Concentrations: —— bpmCc ——
*=corrected for Blank Amount + SD RRSD
COx* 136 ¢ 0 0.1
CH4 32 t 0 1.3
CO2x 2193 ¢ 7 0.3
Noncondensibles 22 ¢t 1 3.5
condensiblesx 1621 ¢ 6 0.4
TGNMO 1644

Mass Concentratiecn

821 mgc/cu.m




Triangle Environmental Services, Inc.
METHOD 25 DATA REPORT

Client: TRC Envirconmental Corporation | ID#97317 Analyzed: 12/18-22/97

Project ID: IBP (Madison, Nebraska)

Sample # 3 IBP Run #3

Pressure, Temperature, Volume Data:

Pressure Temp. P/T
(mm Hg}) (K) Tank N2947T:
Presampling 2.8 294.26 0.010 Tank Volume = 0.004531 cu.m
Postsampling  610.8 294.26 2.076  volume Sampled = 0.003611 dscm
: Lab Receipt P/T _
Lab Receipt 636.0 296.15%5 2.148 Postsampling P/T — 1.035
Tank Final 1476.0 296.15 4.984

Trap GGC -
CV Final 1676.0 298.15 5.621 Collection Vessel 28:
CV Volume = 0.008383 cu.m

Response Factors (RF), Practical Quantitation Limits (PQL), and Area Counts:

RF PQL Area 1 Area 2 Area 3
{(area/ppmcC) {(ppmcC}
co 212.9 2 8,073 8,085 8,050
CH4 221.6 2 2,183 2,165 2,128
coz2 221.5 2 203,257 203,946 203,551
Noncondensibles 222.8 5 657 682 599
condensibles 221.5 5 35,593 35,668 35,677
Recovery oOxidation Catalyst Efficiency Check: C02/CH4 = 98.9%
CO Blank = 0 area counts C02 Blank = 3 ppm
Cconcentrations: —— ppmC ——
r=corrected for Blank Amount t SD $RSD
Cox* 91 ¢ 0 0.2
CH4 23 t 0 1.3
CO2x* 2210 ¢ 4 0.2
Noncondensibles 7 % 0 6.6
condensiplesx* 795 1 0.1
TGHNMO 802
Mass Concentratien 400 mgC/cu.m

TN N A S A - . {‘I'! N I B =N = e




Client: TRC Environmental Corporation

Project ID:

Triangle Environmental Services, Inc.
METHOD 25 DATA REPORT

IBP (Madison, Nebraska)

sample # 4 Blank
Pressure, Temperature, Volume Data:
Pressure Temp.
(mm Hg) (K)
Presampling 3.2 294.26
Postsampling 599.8 294.26
Lab Receipt 603.6 296.15
Tank Final 1656.0 296.15
CV Final 1163.0 298.15

TG

Ma

-—_-—'---

< #

P/T

0.011
2.038
2.038
5.592
3.901

ID#97317 Analyzed: 12/18-22/97

Tank N295T:
Tank Volume
Volume Sampled

0.004503 cu.m
0.003521 dscm

Ll

Lab Receipt P/T
Postsampling P/T

= 1.000

Trap DDV =
Collection Vessel 33:
CV vVolume = 0.008361 cu.m

Response Factors (RF), Practical Quantitation Limits (PQL), and Area Counts:

RF POL Area 1 Area 2 Area 3
{area/ppmcC) (ppmc)
co 212.9 3 46 0 0
CH4 221.6 3 0 0 0
cO2 221.5 3 215,140 217,076 215,127
Noncondensibles 222.8 & 0 o 0
Condensibles 221.5 3 5,184 5,373 5,299
Recovery Oxidation catalyst Efficiency Check: CO2/CH4 = 99.4%
CO Blank = 0 area counts co2 Blank = 3 ppm
Concentrations: —— ppmC ——
*=corrected for Blank Amount t+ SD $RSD
Cox* < 3
CH4 < 3
Co2* 2679 + 14 0.5
Nencondensibles < 6
condensiblegx* 75 t 2 2.1

Note: A concentration of noncondensibles or condensibles of less than
the PQL is considered to be zero in computing the TGNMO value.

NMO 75

88 Concentration

37 mgC/cu.m

= Concentration Below Practical Quantitation Limit




APPENDIX D

EQUIPMENT CALIBRATION
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Scott Specialty Gases, Inc.

1290 COMBERMERE STREET, TROY, MI 48083 (810) 589-2950 FAX:(810) 589-2134

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS

Customer Assay Laboratory 7
TRC ENVIRONMENTAL Scott Specialty Gases, Inc Purchase Order : L 27130
1307 BUTTERFIELD ROAD STE420 1290 Combermere Scott Project#: 583403
ATTN CARIN O'BRIEN ' Troy, MI 48083
DOWNERS GROVE, IL 60513
;ANALYTICAL INFORMATION
+This certification was performed according to EPA Traceability Protocol For Assay and Certification of Gaseous
I aljbr_ation Standards; Procedure G1; September, 1993.
y[inder Number : ALMO38887 Certificate Date:  7/18/35 Expiration Date:  7/18/98
_‘j'_llinder Pressure + : 1800 psig Previous Certificate Date: None
one ified Conce ti Analytical Uncertainty* .
j 27.88 ppm £1% NIST Directly Traceable -
:}’Iance Gas: Nitrogen
T Do not use when cylinder prasssure is below 150 psig.
% Analytical accuracy is inelusive of usual known error sources which at least include precision of the measurement processes,
Expiration Date Cylinder Number Concentration |
3/28/98 $X-20290 99.12 ppm Propane in Nitrogen i~
Last Date Calibrated Analytical Principle )
7/12/95 Flame lonization Detector 4
ANALYZER READINGS (Z=Zero Gas R=Reference Gzs T=Test Gas r=Correlation CoefTicient)
Cor;lponents First Triad Analysis Second Triad Analysis Calibration Curve
Pmpg_ne Date: 7/18/95 Rasponss Units: mv CQ||(gn([atioa:AontC!a‘u?oE]‘
Z1=0.00 R1=89.10  T1=27.90 r=1.00000 SRM 26434
R2299.10  Z2=0.00 T2227.90 Censtants: A=0.034421000
Z3=0.00 T3=27.50 R3299.10 B=1.000500000 €=0.000000000
Avg. Conc. of Cust. Cyl. 27.83 ppm D=0.000000000 E=0.000000000

= Special Notes

: s Cylind
& "-..a','?.‘:‘i“y’?ljm i - Analyst

BRIV

MiISPP-1

-y
heyeabd




PATOMETER CALIBRATION SHEET

Date: S’/ / ‘7’/ 76 Rotoscale: o0~i130 e /i,
- Initials: Do Rotousedfor: sA...Pl .~
Model #: i
Serial #: Equip. attached toroto:  gm=¢ £15 =

Part#:. Qi B 3

Actual
{mL) Y Comments:
RO SO G5 2( ' ‘
-0 50 _ (SO 30 Z[ mein
R 5o 57 3 5
W SO Gy 32 —
' S 8 20
4o 5O vz Hf
i SO 20 43
Z
n SO 23 T Ay H2
" SO 70 Y3 |
" SO 20 7
5O ~_co 59 - 5/
" 5D to 50 , —
i 5D Lo — 5o AG 55
A1 5—0 5—9 5_.,
0 (oD /(2@ s5&
(o 5O s 59
T SO 53 {0 G
" (o0 - (06 &0 '
' (0D /02 59
%o 50 335 55
N 5O 26 52
D) [y =) A %2 ﬂ"/} £2.5
N (oD 23 %2, —
t /150 1O g2
G0 SO 33 GO
n Y4 34 &y
0 5o 37 a8 Ay B8
8] oo \ 1o} ?-Q:
J 5D {02 §% '
P
) 50O 5 oY
L so 27 . , /o9 ' P‘ Bl.S
1] S50 30 /o0 —‘ﬁ___/__
l /00 LO - {CO
K /SO" i Zo) /60 TRC




Initials:

Part #: R F2-

-

ROTOMETER CALIBRATION SHEET

Date: 7/ 2 &/56

D)

F{otoi'neter Scale: o©0-720 cém

Rotometer Use: gmzs g7y Sandic

[CO s 5 <
(GO o 52
GO /00 G L2
/00 95 3
s0 HG Gl
20 /eo gY 70
/60 §Z 73
SO Yl 73
KO /5C /69 52
' /&0 79 &/
SO 37 &/
G jco Y 73
(CO LY g3
SO 3y 73
L O [co > 1072
(00 /! 79
/60 s 102

Calibrated Against g, pare wes7z2.

102.7




POTOMETER CALIBRATION SHEET
Date; 3//9//6;'@ . - Roto scale: O~ 130 cafuiu
Dt/

Initials: Rotousedior:  SAn-fj it
Model #: 7
Serial #: Equip. attached toroto:_ Rmz2s 2/ ¥
Part#: #i= #1 : -
Comments:
Ap 3T
[CO {76 3y
Ho E1e 3 .48
50 Le us m5 6.5
s . i 47 g
/eT 130 g6
(00 /30 76
SO TsO : 53 56
sO sY s2 - fe ST
(00 107 SG .
(oo (0 G 5G : _,2_.————
(0D oS~ 57
Lo SO oS5 (6
- So 43 ©7 Avs b6
T SO A bb L
100 g7 (i
{50 /33 (715
I
g0 S0 R 3Y 38
sO 36 <0 g
SO 2y 55 Ay 8
S50 3 5§
/0D - bl gl
G0 50O 3/ %
: s 3¢ 9%
SO 50 zd Ady 8
(O LZ [o0
I {00 G2 /00
/¢0 50 2¢ /0o
5O 27 10 [04.5~
50 27 104 ﬁ.——————-——
SO 29 104
200 (s /oS TRC




Type S Pitot Inspection Form

Pitot Tube No. | _% 7/ I

'i'ubing Diameter, D,

3/ g In.
e

Pitot Tube Assembly Level?

Pitot Tube Opening Damaged?

Yesf@

" s-Side Plan

. ¥+ ___.f‘!'___
Longitudinal (T Dy A i 4 Pa
Tube Axis i Y B +p

) — 1 B

O

Leve! Positlen'to find y =

o

3 3]

— D)

(*is“= ‘<1GJ

2
Note: Paz in.
185D, <P<1.50D, P.= —%"«7 1
- t <P <l t 8% ——n.
PA =p3 i

‘-'A - - \ / 52:—9__’
- 1
.___‘.;4__ P (< 5°)

g

==

Level Positiontofind a =

0 In. {< 1132 1n.)

Z=A"siny in. {< 18 In.) W= A'sing
Camments;
Checked by: w Date: 5/”[‘1(

Calibraticn Reguired?

v O

0. =z Zxrernal Tuke Dlamerer

. A’ = Distance Eetween Tips (Py» P3) inches




'BAROMETER CALIBRATION FORM

Barometer # _'L

Cal'd Against_fk  Aaeomerzl

jol21 43 - 29.55 29X 50 05
10/22/53 7.7/ 25.06 05
A/28/7Y 29.67 29,05 O
Glrzfid | 29 4L 25 Y¢ cO
7/29/94 | 29.87] 29.85 -~ 02
alq Jaq | 29.32 19 .3/ o
2lafss | 2¢.22 2G .24 oL
5/8]as 29.32 29.37 05
< /ilf9s 29472 2%./2 .00
%-26-90 29,3% 29. 34 . DY
4-Y4-9L 29, (€ 9. 16 ey
g/s/46 29. 5% 29.$6 0 .0
¢ 11709 29.35 29.3Y9 ol
7/2575¢ 5. 4§ 29. 45 o/
5/2¢ 15 29.730 29.3% .02
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s .

Jobh No.

Faclllty
Source Date
. Run Cal_chiev!ew
SAMPLE CALCULATIONS

Particulate Isokinetic Sampling

A

oTIF

Nalalds

Ca!ch!atlons for s_réék volume and Isokinetlc Ratlo

Time

Dry Gas _Pitot QOrifice Dry Gas Stack Stack
Meter 13 AP, . AH, Temp °F Static Temp °F
' in. H20 in. H20 In  Cut Pressure :
) in. Hzo
VM AP FM T™MI TMO PST T3 -
DN = Nozzle Diameter, inches in.
F8 = Barometric Pressure, inches Hg in. Hg
TT = Net Sampling Time, minutes min.
VM = VM final - VM initial = Sample Gas Volume, #3 . 13
VML = Use oniy if any final or intermediate leak check rate is over 0.02 cIm
LI = Leak rate after any given sampling period, ¢fm
TL = Total time of sampling period in which leak occurred, min.
VML = VM - [(LT - 0.02) TLI + {L2 - 0.02) TL2 + (L3 - 0.02) TL3 + {L4 - 0.02) TL4]
’ = “3

TM = Average Dry Gas Temperature at Meter, °F .

™ = AVC_J TMI + AVg T™MO - oF

2 -
PM = Average Orifice Pressure Drop, inches HzO
PM = Avg. o H = +13.58= in. Hg
Volumz of dry gas sampled at standard conditions, dsci?
523(Y)(VM) (PS . fﬂ_) Y = dry gas meter calibration tacter
VMSTO = 22 = - = 3
29.82(TM+480)
VW = Teoial Water Coliected = gm H0 Siiica gel + mL Imp. H0 = b
Volume of water vagor at stzndard conditions, sci®
ftd

VW gas = 0.04715 x VW =




, . Run No,

F-OT7F

10.

11,

" Job No.
‘Date __

Percent moisture in stack gas

%M = 100 x VW aas

VMSTD + VYW gas

Mole fraction of dry gas (dimensionlesé)

MD = 100“/0M =

12.

12A.

13.

14.

Circular, = (

15,

16.

100

Molecular weight of dry stack gas

MWD = ( %CO3 x ﬁ) +(%Oz T )+[(%CO+%N2) X
100 100

%EA = %Excess Air=

[{%02)-0.5(%CQO}Ix100

[(0.264)(%N2)]-{%02)+0.5%(CO)

Molecular weight of wet stack gas

MW = MWD x MD + 18 (1-MD)

AS = Stack Area, square inches .

stack diameter ) 2
2

" Rectangular, = Length x width

PS = Staék Pressure, absolute, inches Hg = PS* AV PST
PST = Stack static pressure

PST in. H;0
13.8

PST in. Hg =

PS = PS*Avg. PST

TSav = Average Stack Temperature

..2_5_]
100d =

%

Ib/b mole dry

%

Ib/1b mole wet

sG.in.

sq. in.

in. Hg

in. Hg

°F

TRC




Run No. Job No.

. ' : Date

17. SDEav= (VAP)ay X YTSav + 460 . =

18. Stack gas velocity at stack conditions, afpm

72
1

V8 =5130°x Cp x SDE av x[ PSxMW] = aipm

Cp = pitot tube coetlicient .
Cp= - = afpm

18.  Stack gas volumetric flow rate at stack concitions, acimd

VS x AS
Qa = 144

20. Stack gas volumetric llow rate at standard conditions, dscfm®

) Qax528xMDx PS
Us=  T(20.92)(TSay +460) - = ¢setm

21. Percent isokinetics

%o 1,039" x (TSav + 480) x VMSTD
ol = =

VS x TT x PS x MD x (DN)?

32

aDry stancard cubic feet at 68°F (528R) and 292.92 in. Hg.

bStancdard conditicns at §3°F (528R) and 29.82 in. Hg.

# r (ib/b mole)(in. Hg)
€5130=85.5 sac [ {°R){in. H20) ] x 83 sec/min -

Actual cubic fest per minute

®Dry siancard cubic feet per minute at 63°F (528R) and 25.82 in. Hg.

. 28.92in Hg 144 in.2 4

1029 = 523 DegR X H2 ¥ g x100

F-OTiF : ' ' - . TI_R C




TRC

Client

MOISTURE DETERMINATION
WET BULB-DRY BULBE TEMPERATURE TECHNTIQUE

Date

Project No.

Source

Plant

Calculated by:

Sampling Location

Checked by:

Barometric Pressure PB

PST 5.5 Lo Hzo
25 = PB + PST =
S.Vv.P, =
at tgar
V.p. =
V.e., = ( ) -
= ( y -
_V.P. _
M = P X 100 =
S 1 - AL
Md = 1 109 1

water saturation vVapoTr press =

S$.V.,P. = [6.000367 (PS)(td - tw)(l +

[ Jio ke

tdry = °F

°F

l lin Hg

g

—

[0.000367 ( ) ( -

[0.000367 ( )
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CALCULATION FORMULAS

FLOW dsci/hr = (ACFM * 528 * Dry Mole Fraction * Stack Pressure) / (29.92 * (Stack Temp +460))*60

Lbs/Hr = Cppmv minus CH4 * FWhc * (Stack Flowrate(dscf/hr) / 60) * (1.554 * 10/4)
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October 16, 1998

Mr. Dave Meierhenry

Air Quality Compliance Section

Nebraska Department of Environmental Quality
P. O. Box 98922

Lincoln, NE 68509-8922

RE: IBP, inc., Dakota City, Nebraska
Updated Summary Tables

Dear Mr. Meierhenry:

Please find enclosed a copy of the summary table for the SOx, NOx, and CO test data from testing conducted
July 22, 1998, as well as the field data sheets. Also enclosed is a copy of the summary table showing flow data
from testing conducted September 10, 1997, for which the flow data was used in the calculations to generate the
final Ibs/hr for the July 22, 1998 testing.

If you have any questions concerning the testing results or procedures used please contact me a 402-241-3647 or
you may contact Mr. Scott Miller, TRC Project Manager, at 630-810-1122.

Sincerely,

Rechelle Kruse
Air Pollution Control Engineer

¢ Tom Trosper (w/o test report)
Angela Goge! (w/test report)
Dallas Seifert (w/test report)

RK98-603/Stack Tests

IBP, inc. P.0. BOX 515, DAKOTA CITY, NEBRASKA 68731 TELEPHONE: 402-494-2061




IBP/DC Condenser Outlet prior to packed bed

Flow data from previous testing used to calculate Lb/Hr

Run No, sC4 SC-5 S8C-6

Date July 22,1998 July 22/23,1998  July23,1998

Start Time 2202 2335 102

Stop Time 2302 35 202 AVERAGES
Barometric Pressure, in. Hg 29.05 29.05 29.05 29.05
Net Sampling Time, minutes 300 30.0 300 300
Volume Metered, cf 15.415 15415 15.415 15415
Avg. DGM Temp, F 848 848 84.8 84.8
AVG Delta H, in of H20 2.00 2.00 2.00 2.00
AVG Dela H, in of Hg 0.1471 0.1471 0.1471 0.1471
DGM Calibration Factor 0.982 0.982 0.982 0.982
Volume of Gas Collected, dsef 14318 14,318 14.318 14.318
Total Water Collected, mL 87 87 8.7 8.7
Volume of Water Vapor, scf 0.410 0.410 0.410 0.410
Moisture, % 279 2,79 2.79 2.79
Dry Mole Fraction, 100-%M 0.9721 0.9721 0.9721 0.9721
CQC2 at Stack, % dry 5.1 4.8 2.6 42
2 at Swck, % dry 190 19.2 19.8 19.3
CO+N2,%dry 75.9 75.9 77.6 76.5
Dry Molecular Weight, 1b/b mole 2957 29.55 29.21 29.45
Wet Molecular Weight, Ib/lb mole 2825 29.23 28.90 29.13
Stack Diameter, in 6 6 6 6.00
Stack Area, sq. in. ((@ pitot meas. location) 28.3 283 283 283
Static Pressure, in. of H20 -10.40 -10.40 -10.40 -10.40
Stack Pressure, in. of Hg 28.29 28.29 28.29 28.29
Avg. Stack Temp., F 738 738 738 738
Avg, Sgroot of Delta P 0.7346 0.7346 0.7346 0.7346
SDE Average 16 972 16.972 16.972 16.972
Pitot Coefficient 0.84 0.84 0.84 0.84
Stack Gas Velocity, afpm 25427 25436 25381 2548.1
Stack Flowrate, wet acfm 459 499 502 500
Stack Flowrate, dry scfm 454 454 457 455
Stack Flowrate, dry scfhr 27,231 27,240 27,396 27288.91
Stack Flowrate, wet scf/hr 2.8011E+04 2.5021E+04 2.8181E+04 28070.74
NOx Lb/Hr 0.0143 0.0055 0.0092 0.0097
SO2 Lb/MHr 0.0562 0.0346 0.1098 0.0669
CO LbHr 0.0365 0.0358 0.0236 0.0320

TRC




IBP Dakota City Neb. Inedible  Testing after the Heat Exchanger

Run No. 1 2 3 '
Date Sept 10, 1997 Sept 10, 1997 Sept 10, 1997 !
Start Time 12:45 14:50 17:07

Stop Time 13:45 15:50 17:57 AVERAGES
Barometric Pressure, in. Hg 29.26 29.26 29.26 29.26
Net Sampling Time, minutes 30.0 18.0 15.0 210
Volume Metered, cf 23.558 13.25 9.44 15.415
Avg. DGM Temp, F 78.0 86.70 88.80 84.8
AVG Delta H, in of H20 2.00 1.70 1.40 1.70
AVG Delta H, in of Hg 0.1471 0.1250 0.1029 0.1250
DGM Calibration Factor 1.002 1.002 1.002 1.002
Volume of Gas Collected, dscf 22.720 12.592 8.924 14.745
Total Water Collected, mL 188.0 664.0 528.0 460.0
Volume of Water Vapor, scf 8.864 31.308 24.895 21.689
Moisture,%(%M is from Saturation Table) 2.8 238 2.8 28
Dry Mole Fraction, 100-%M 0.9717 0.9717 0.9717 0.9717
CO2 at Stack, % dry 0.0 0.0 0.0 0.0
02 at Stack, % dry 209 20.9 20.9 209
CO + N2, % dry 79.1 79.1 79.1 79.1
Dry Molecular Weight, Ib/lb mole 28.84 28.84 28.84 28.84
Wet Molecular Weight, Ib/ib mole 28.53 28.53 28.53 28.53
Stack Diameter, in 6 6 6

Stack Area, sq. in. (@ pitot meas. location) 28.3 28.3 28.3 28.3
Static Pressure, in. of H20 -10.50 -10.50 -10.20 -10.40
Stack Pressure, in. of Hg 2849 28.49 28.51 28.50,
Avg. Stack Temp., F 73.6 738 74.0 73.8;
Avg. Sqroot of Delta P 0.7740 0.7034 0.7263 0.7346
SDE Average 17.879 16.251 16.784 16.971
Pitot Coefficient 0.84 0.84 0.84 0.84
Stack Gas Velacity, afpm 2702.5 2456.5 2535.9 2565.0
Stack Flowrate, wet acfm 531 482 498 504
Stack Flowrate, dry scfm 486 441 456 461
Stack Fiowrate, dry scf/hr 29,147 26,484 27,351 27,661
Stack Flowrate, wet scf/hr 2.9996E+04  2.7255E+04  2.8148E+04 28,466 |

TRC




* “Traverse Point Location for Circular and Rectangular Ducts

.-

Project No.: 22 7219-©
Lan
Client:—__ L5

‘Date: q’!ﬂqu

Sampling Location: Tﬂﬁ‘bi Ble
Internal Stack Diameter: (o ;
Nipple Length: —

Total Stéck Diameter:

Nearest Upstream Disturbance (C): 37.5% l.25%)

. Y
Nearest Downstream Disturbance (D): __’L_&E)
Calculator; __ D/

1 2 o3 4 L)
Traverse Point
ooy e Il vl Ll ol
Number} = 1 (1 2 22Polnt} : of Fort Nipgle
( 10 ) - {3« 4 = Poim)
1 o4 1" |24
z 9k 370 %ﬁ
3 2% 1L.776 - A
4 1 .0¢ Y224 4.2
51854 R ¥ 3
6_| .95 ¢ 3.5
7
8
9
10
11
12
13
14 |
15 | .
16 I
17 I i
18 I | |
19 | | ! [
20 | ] |
21 | | |
22 | ]
23 I ]
L 24 i ‘
-

Duct Diamater Upstream from Flow Disturbanes (Distanca 0}

05 10 13 20 .28
J 50

. T T I

B (a) Mgher Muwew Ie fer

o Rettanguiar Saels o O

t 40 +—

v

-

1

- WP~

E 28 or 25 1ab

X | »

E 20 p=

P .1 o

E ;\'mq‘rmauﬂﬂy}L

E 10}-

§ Baak Slumary/s .30 18 .30 m O30 bnd]

b1t ) 1 /7 1
2 3 4 L § 7 ) ] 10

Duct Olamstet Sownatresm from Flow Disturbanes {Distancs C)
from Point of any Type Disturbance {Bend, Contraction, ste.)

Rectanguiar Duct Equivalent Dlamaetet Datermination = BLI W

Lew

Locatlon olla;:m Points in Clrcular Stacks

4 {618 wiz 4 168 18 0 2 u
1§ 57f44 132 28 21 13 15 14 13 11 13
2 125045 JO5 82 &7 57 43 44 19 15 12
3 |75.0{/295 R94 146 118 99 0S TS5 67 §0 S
4 (933704 23 226 17.7 145 125 109 37 07 79
5 67.7 342 250 201 169 145 129 115 105
s 205 658 358 269 229 148 165 145 112
17 8.5 774 S4.4 355 203 238 204 130 184
] 96.8 854 TS.0 634 175 296 250 N 194
9 918 82) 721 625 182 0.6 82 230
10 974 832 799 717 618 88 NS M2
1 $3.0 854 780 704 €12 393 323
12 97.9 90.1 811 7G4 &34 607 292
1 43 8TS 812 TS0 LS 602
1 92 515 854 798 T8 677
15 * 951 891 #5 N2 28
I b4 925 3TN R20 770
17 955 90.3 854 205
1 935 9131 s 839
19 9.1 913 858
20 98.7 4.0 855
ol T 855 st
R b+ 983 845§
2 95.9
2 93
Locatlon of Traverse Points in Rectangular Stacks
2 3 4 5 & T & 3 W 1 1n
1 ]250 167 125 100 83 7.1 63 S5 SO0 435 42
2 [75.0 500 37.5 300 250 1.4 188 157 150 135 125
3 833 §2.5 500 41,7 157 1.1 178 250 27 2038
4 87.5 70.0 58.3 50.0 433 389 350 3.3 292
] 900 75.0 643 561 50.0 45.0 209 175
§ 91.7 785 628 611 550 500 459
7 92.9 81.3 722 650 3% s42
L 9313 833 7150 S22 61
3 944 850 171 102
10 950 854 712
" 355 ars
12 353

- TRC
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V'ELOCITY TRAV'ERSE

Plant IEF Dp,kom C. f\{ ME Date: q ] IOI‘I_I
Unit Number:  EAST  (opilof 2 Stack Diameter (in.:: (o h
Load Condition: A} /lmn Stack Gauge Pressure ("11,0:: —~ [0, 5 |
‘ Rup No.: I Operators: D | TL ’
| ProjectNo: 327219 -
Barometric Pressure at Grouad Level ("fIg): 29 .26 |
Pitot Tube ID: 721
_ Pitot Tube Coelficient: d 'Part Cﬁange Pitot
H Estimated Stack CO,%:__ 0,%:_ 11.0%:__ , |
o . Port 21 - .
u Platform Elevation (feet): g Port 12 _ _
- - - Pors £3 R .
Schematie of Stack Cross Section: —3 N
. Port 73 hadin —
‘ 0 s 2740
2] 2 -
T_;q' :— -7 3 . Q
| &
SR, 2
Traverse \':Dcily | Stack ‘ Traverse Vilcity Siack
Paint Head Temnp. Paint Mead Temp.
_iiumber (In 15,0) -1 F -\umber (la 114 ) (13]
r 50 | 72 25 73 :
7 S | 7L z .| 14 7Y {
3 s | 73 T 1 el 1T |
v 29 | 4 Y |9 Al M |
C a5 | 1. S st g b | 4 |
b 0 7Y ¢ lwgwe | 75 !

.,
- [}'Average i .

40 CFR 60, Appeadix A, Method 2

Reference:
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e Vﬁf){.ln’ LKA Y sl

Plaoe 137 YaloTh c:Ty,/UE Date 9 //0/7 1 E
Unit Number:  juexT” Bootot B2 Stack Dameer () (" f
Load Conditioa: AJpfLia~ Suck Gauge Pressure (*11,0): — )B,’; ‘
Rua No.: ?~ Operators: P . 7L E
ProjeeNo: 9322 (Y I |

Barometric Pressure at Grousd Level ("11g): 2 f.62
Pitot TubeID: 32/

ae=lome. V. -

| Pot Tube Coefficiens : Port Chaage Pitot
o A Leak Check Pass Fail
Estimated Stack €0,%:0_0,%:20%1.0%:__ .
R - Porz 41 _ .
Platform Elévation (feet): 5! Porz 12 - o
et - Pors 3 o . f
Schematic of Stack Cross Section: 3
.o " Pof-. s .-:-‘__ _—

(L C J_D_-Pg.za_: ,‘705*

ﬂ

L

Traverse Velocity Stack || Traverse Velocity Stack 3
© Paint Tead Temnp. i Poiat ead Temp.
! Number (In i1,0) &\ . . | Number, | (all0) | (73

|

A -l 2%
A | 15
30 |
13 | 7S
ML v
Ay 15

N R (VI

evxi-cw‘w——
G\Uj_QNN
)
R

IECRETY Ty gy ey peesry peov PP EETETY BTV Qe penyrang Y ey

AL, I
1’ Average:
;s —

Reference: 40 CFR 60, Appesdix A, Method 2 ' TRC
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. I

e
YELOCITY iAAY KDL

[ Prace T8F DAtTA Ty, AE

9 [i0}a

Date

Uit Number: B2 cooken JTrediBIE

Stack Diameter () (p "

| Load Conditicn: AJadnn Stack Gauge Pressure ("11.0:: - |[D, .
Ruc No: 3 Operators: W, TL
Projeet No.: . A f

Barometric Pressure at Grouad Level ("I 27. 26

xwwals

Pitot Tube 1Dz

3l

§ Pitot Tube CoefTicieas:

KX

I Estimaied Stack CO,%: 0 0% 11.0%:__

A BT

Platform Elevation {feet):

3,(

F(

Schemati oi"S:a.i:I': Cross Section:

Tg;.\‘.ers; \'é!ocily Stack
Pagint Ilead Temnp.
Number (In 11.0) (F)

3 9‘1 C - 1 'f.

- Travesse Velocity Stack
© N Paint 1Tead Temp
.} Number (Ta H:0) 3]

k2

O

35 -

17

S

1%

(49

v

i RIWIN

-53

JEF!

.,
‘Average:

T

———
————————

A T
e e ——

#

Reference:

40 CFR 60, Appendix A, Method 2

‘Port Cﬁzn:e Pitat

Leak Check Pass Eail

Port li - —

Por £2 - _ :
Porz i.'J o —_—

Port 74 o
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