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= 
May 4, 1998 

Mr. Ed Surla 
Compliance Data Section Chief 
lndiana 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 fmd 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 Loganspon 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 lndiana 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 
Blood Natural Gas fued Dryer 
Hair Steam Hydrolizer 
Melt Tank 

I .SO Ibs/hr as methane 
0.138 I b s h  as methane 
0.107 Ibs/hr as methane 
154.35 ppmv as methane 

7he 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 630-810-1 122. 

Sicerel y, 

ayu * w  
Rechelle Kruse 
AU Pollution Control Engineer 

Enclosure 

C: Darrell Schmidt (without test report) 
Janet Schroeder (without test report) 
Dallas Safriet (with test report) 

RK98491LO-SLack Test 

IBP, inc. P.O. BOX 515, DAKOTACITY, 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 p C )  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 

Cqrporation (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 Furnace, 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 Furnace, Hydrolizer, and Melt 

Tank flue gas following USEF'A Methods 1 (Sampling Location Selection), 2 (Flow 

Rate), 3 (CO, and 0, for Molecular Weight), 4 (Moisture), 18 (Methane), and 25 

(TGNMO), and 25A (THC). 

V 



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 
0, 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, Hydrolize'r, 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 
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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. 

2 



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. AU 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. 

Calculation formulas can be found in Appendix E. 

All test p d u r e s  were conducted as stated in Section 3. No anomalous data is reported. 
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TEST #1 

Total Hydrocarbons Lbs/Hr 1.300 
TGNMO as Carbon 

Table 2-1 VOC Emission Rates for the Wet Cooker 

TEST #2 TEST #3 

0.900 2.200 

TEST #1 TEST #2 

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

AVG = 1.500 lbs/hr TGNMO as carbon 

TEST #3 

,072 

Table 2-2 VOC Emission Rates for the Blood Furnace 

AVG = ,138 lbs/hr as Methane (CH4) 
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Total Hydrocarbons LbslHr as Methane (CH4) 

b 
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P 
I 

TEST #1 

,107 

Table 2-3 VOC Emission Rates for the Hydrolizer 

Total Hydrocarbon Concentration 
Cppmv as Methane (CH4) 

TEST #1 

154.35 

Table 2-4 VOC Concentrations for the Melt Tank 

5 



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 0 
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) - vexitid against a mercury- 
in-glass thermometer at three points including the anticipated measurement range. 
Acceptance limits - impinger f2"F; DGM f5.4"F; stack f1 .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 - f 0.02 in. Hg; post-test check - same. 

6 



3.2 Sampling Methods 

3.2.1 How 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 0, Measurement 

Tedlar Bag, flue gas samples were taken concurrently with the TGNMO and (THC) 
sampling. A Fynte was used to determine percent by volume of CO, and 0,. 

3.2.3 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. 

3.2.4 Total Hydrocarbons 

TRC conducted (TGNMO) testing at the Wet Cooker exhaust following (USEPA FN25), 
and (THC) monitoring at the Blood Furnace, 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. 

e 7 



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 2265°F and 250f5"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. A schematic 
representation of the sampling train is included as Figure 3-1. 

Three one-hour tests were conducted. 

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 RMZSA Train for Total Hydrocarbons 0 
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 achieved using a JLJh4 VE-7 total hydrocarbon analyzer. Accurate 
interpretation of each analyzers response q u i r e s  the systematic calibration of the instrument 
against gases of known concentrations. A calibration equation is determined from a linear 
regmsion of known gas concentrations versus instrument response. The equation used to 
convert instrument signal to concentration units follows: 

where: 
Concentration = m (response) + b 

m = slope of calibration curve 
response = instrument signal (volts) 
b = y-intercept of calibration curve 
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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 method required the calibration of the (THC) 
analyzer system. Prior to the start of the fvst 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, HJ, 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: 

a 

THC (as C, HJ = 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. 
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Figure 3-1 Method 25 Sampling Train 
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Figure 3-2 Method 25A Sampling Train 
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Figure 3-3 Method 2 and 4 Sampling Train 
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SECTION 4 
DATA REPORTING 

e 

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 . 
AU 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. 
c. Pressure, in. Hg 
d. Temperature, "F 

Flow rate, dscfm and acfm 

- 
- 

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. 

13 
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Table 4-1. Test Results - Wet Cooker Exhaust 

.~ 
Stack Flowrate, dry scf/hr 109.862 108,957 108,953 
Total Hydrocarbon Data, Method 25 
Concentration, ppm as Carbon 
Condensible 169 94 460 241 

TOTAL (ppm) less Blank 375 267 653 432 
Non-Condensible 206 173 193 191 

Summarv of Emission Rates 
Wet Codker Exhaust 

lRun No. 2 3 4 
Date 
Start Time 
Stop Time 
Barometric Pressure, in. Hg 
Moisture, % (Wet /Dry Bulb Method) 
Dry Mole Fraction, 100-%M 
c02, % 
02, % 
N2, % 
Dry Molecular Weight, lbAb mole 
Wet Molecular Weight, IbAb mole 
Stack Area, sq. in. (10" Dia.) 
,Static Pressure, in. of H20 
.Stack Pressure, in. of Hg 
Avg. Stack Temp., F 
Avg. Sqroot of Delta P 
SDE Average 
Pitot Coefficient 
Stack Gas Velocity, afpm 
Stack Flowrate, wet acfm 
Stack Flowrate. drv scfm 

22-Aug-96 
09:44 
10:44 
29.50 

3.8 
0.9620 

0.0 
20.9 
79.1 

28.84 
28.42 
78.5 
1.05 

29.58 
92.0 

1.0575 
24.846 

0.84 
3692.5 
2,013 
1,831 

22-Aug-96 
10:54 
11 :54 
29.50 

3.7 
0.9630 

0.0 
20.9 
79.1 

28.84 
28.44 
78.5 
1.05 

29.58 
94.0 

1.0498 
24.709 

0.84 
3671.6 
2,002 
1,816 

22-Aug-96 
12:27 
13:27 AVERAGES 
29.50 29.50 

3.8 3.8 
0.9620 0.9623 

0.0 0.0 
20.9 20.9 
79.1 79.1 

28.84 28.84 
28.42 28.43 
78.5 78.5 
1.05 1.05 

29.58 29.58 
95.0 93.7 

1.0516 1.0530 
24.774 24.776 
0.84 

3681.9 
2,007 
1.81 6 

3682.0 I 
1.821 

I I I 

:''. . \ 
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e CH4 CH4 CH4 %! Ibsllb-mole 16 16 16 
Stack Flowrate, dry scfhr 170,946 170,655 171,262 
Moisture, % 17.7 17.8 17.9 
CPpmv 37.83 22.20 21.48 
Cppmv minus CH4 31.52 16.91 10.08 

hydrocarbons Emissions (Ibslhr) 0.223 0.120 0.072 



0' Table 43. Test Results - Hydroliw Exhaust 

Date 21-Aug-96 21AUgd6 
start nme 09:lE 10% 
Stop Time 11:16 11:16 Averages 
Barometric Pressure, in. Hg 29.50 29.50 29.50 
Moisture, % (WeVDry Bulb) 31 .O 31 .O 31 .OO 
Dry Mole Fraction, lOO-%M 0.6900 0.6900 0.69 
C02 at Stack, % dry 15.0 15.0 15.00 
0 2  at Stack, % dry 2.0 2.0 2.00 
CO + N2, % dry 83.0 83.0 83.00 
Dry Molecular Weight, lMb mole 30.48 30.48 30.48 
Wet Molecular Weight, IbAb 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 

Stack Pressure, in. of Hg 29.57 29.57 29.57 
Static Pressure, in. of H20 0.89 0.90 0.90 

Avg. Stack Temp., F 212.0 212.0 212.00 
Avg. Sqroot of Delta P 1.0992 1.1221 1.11 
SDE Average 28.495 29.088 28.79 
Pitot C d c i e n t  0.84 0.84 0.84 
Stack Gas Velocity, afpm 4377.6 4468.7 4423.15 
Stack Flowrate, wet acfm 1,528 1,560 1543.97 
Stadc Flowrate, dry sdm 819 836 827.14 
Stack Flowrate, dry sdlhr 49,117 50,141 49,629 
Stack Flowrate, wet sdlhr 71,184 72,667 71,925 
Total Hydrocarbons ppmv as C3H8 
Total Hydrocarbons LbMr as C3H8 

52.14 
0.107 

IBP Logansport, IA (Hydrolizer) 
lRun No. 1 2 Flow only 

Analyte CH4 
FWhc Ibsllb-mole 16 
Stack Flowrate, dry sdlhr 49,629 
Moisture, % 31 .O 
cppmv 67.71 
Cppmv minus CH4 52.14 

Hydrocarbons Emissions (Ibshr) 0.107 

r I 

1'1 
i 

!' . 

. .  

03 
LbsRlr = Cppmv minus CH4 Fwhc (Stack Flmte(dsd/hr) I 60) (1.554 1W-7) 
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IBP Logan 
lRunNo- 
IDate 

P 

Istart Time 

Table 4-4. Test Results - Melt Tank Exhaust 

rt, IA (Melt Tank) 
1 

22-AMJ-96 
12:45 

.Stop Time 13:15 
Barometric Pressure, in. Hg 29.50 
Total Hydrocarbons ppmv as C3H8 154.35 

Calculations 

Analyte CH4 
FWhc Ibsllb-mole 16 
Stack Flowrate, dry scflhr nla 
Moisture, % nla 
CPPmv 229.95 

Cppmv minus CH4 154.35 
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SAMPLI 

PROCESS DATA 
SUBMITED TO 

I 

NUMBERS CROSS- ' 1 CHECKED j 

RESUBMITTED TO 
COMPUTER 

I FINAL RESULTS 
RECEIVED 

Figure 4-1. Measurement Data Flow Scheme 
18 



SAMPLE 
PREPARATION AND 

ANALYSIS 

ACHE IVED? 

PRECISION AND 
ACCURACY 

REVIEW DATA, 
REANALYZEIF 

NO I NECESSARY 

REVIEW DATP.. I 
i 

DATA REVIEW BY 
TRC QC PERSONNEL 

UNACCEPTABLE 

ACCEPTABLE 

1. VALIDATED DATA 
ENTERED INTO 
PROJECT FILE 

2. DATA REPORTED 

Figure 4-2. Analyjical Data Report Scheme 
19 
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Traverse Point Location for Circular and Rectangular Ducts 

26 21 1.3 1.5 1.4 11 ,. 1.1 1.1 
a2 6.7 5.7 .49 4.4 39 3s 3.2 
14.6 ita 9.9 a5 7s 6.7 6.0 5.5 
as 17.7 14.6 12s 103 9.7 8.7 7.9 
YZ 25.0 20.1 16.9 14.6 129 11.6 105 

15.6 269 22.0 188 16.5 14.6 132 
MA 36.6 26.3 n.6 m.4 18.0 16.1 
.n.o aa 37.5 23.6 25.0 n.6 19.4 

918 62.1 n.1 s z s  UIZ 70.6 2 6 1  23.0 
97.4 882 739 71.7 618 Y.S 313 n2 

011 87.5 ai2 75.0 6a.s 602 
$82 91.5 a5.4 73.6 n.a n~ 

95.1 69.1 a.3 ia2 RB 
98.4 925 m.1 82.0 n.0 

95.6 '90.3 65.4 m . 6  
16 . '  

18 98.6 93.3 aa:4 .a9 
19 . 96.1' 9 1 ; ~  86.8 

98.7 %:om5 

33.3 65.4 78.0 70.4 612 33.J 323 
97.9 901 611 76A 69.4 60.7 39.8 

7 

9 
..: 10 

11 
, ' 12 

.. 13 
~ . 14 

15 

.". 17. 

.a .. .. .- 

. . .  

20 

n 96 . j  921 - 

' Date: 8-20-9 & 

* Sampling Location: We-r  C no!<-< 
i* internal Stack Diameter: 

Nipple Length: .-n 
Total Stack Diameter: 
Nearest Upstream Disturbance (C): dq' ' 

Nearest Downstream Disturbance (D): . 32'' 
Calculator: S- 

/I 

3,2 h k  

&uwb (-( . "' ' .  

'T5: 12cr;: 7.5%,&5nw 

. 

. .  

. .  
, . .  ._  . nm . .  ... , : . .  

. 

Dun Dlammler Upstream from flow Diiturbanc* (Oirtanca 0) 

1.0 1.5 20 . 25 OS 
.. 

2 3 4 5 s 7 a 9 10.,11'12 

2 75.0 50.0 i7.5 30.0 25.0 n.4 1a.s 157 15.0 13.5 tu 
3 su 625 50.0 41.7 15.7 31.3 27.6 25.0 227 20.8 

6 91.7 78.6 6a.8 61.1 55.0 50.0 45.6 

a 93.8 a.13 75.0 6a.z 625 
9 01.1 85.0 n.1 m.8 

r 
1 25.0 16.7 125 10.0 6.3 7.1 6.3 5.6 5 0  4.5 4.2 

4 
s 

7 

875 70.0 56.3 50.0 53.6 169 U.0 Jl.6 292 
90.0 75.0 64.3 56.3 SO.0 45.0 40.9 173 

929 61.3 N 65.0 59.1 Y2 

10 95.0 85.J 732 
11 95.5 673 

95.a I2 

so 

98.9 s.3 
96.6 
989 

z 
. .  27 

24 
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.84 Picot Tube Coellioent. N Port Change pilot 
Lek Check - Pass - Fail 

Platform Eleration (fee& Par. .a 
Por. 13 

Pol7 ;: 
Sctieinatic of Stack Cross Seaion: 

Kefcrcnce: 40 CFH 60, A p p m d k  A, Mrthod 2 7RC 



Pk~oorm Elenlion (feu): Por: R 

Por. a 
Scliemtic of Sbdi Crass Scction: 

ron I: 

Stack 
’Ibnp. 

fln I1:O) . 1 Fl 

Tnvene Velocity 
Point Ilcid 
Number 

I I /,&’ I l o b  
I 

Yelocity Sock 
llerd Temp. 

I /./o. I P.3 I 

3 1  /, 05 - I / 0 5 (  I 
’ I /# /5  I lOC/ I 

2.0 I / o f  I 
I I / , o  s‘ I I03 
I ,  I /. 0 0  I /03 

Relrrrncc 40 CFX 60. Appendix A, hlrthod 1 



-\ 

Pitot Tube I D  I 
Pitot Tube Cocficiear: Pon Change Pilot 

L n k  Check - P3ss 

Pon I 1  - - Estimmlcd Stark COz%:- O:%:- ll:O%:- 

Platform Elevation (fret): Per: R - - 

.-r 

Trwrse  Velocity I Stack 
Temp. I Point l l n d  

Nu in her On I1,O) . (Fl 

Traverse Velocity slack 
Point h a d  Temp. 
Suiuber (In 11.0) cn 

I I I 
I I 

TRC 



Method 25 Field Data 

. .  . . Tankvacuum _ .  . . Barometric 

c . '. .- - @ m H g  mm/cmH&~ 

. _  

. Pressure . 

inm/cmHp/in. Hg 

.Manometer Gauge . .  

Ambient 

Temperature 

c f i .  

v . .  Pretest . . .  I -&g 30 4 zq -5Q 7Y4 I %? 
Post Term a@ q4 Y . $7 I y@ 7Yl ' I %'? 

< 

Gauge Floumeter 

Vacuum . Setting. . .  Clock Sample . 

T i e  T i e  m a r , H g ' .  ' m L  

Temperature 

Probe Box 
C I F  1 . C l F  Coclmenls 

4 >'f I /a . I 3< I 
I I '. 2&Y I I I 

IODV' 20 z.0 . I , I  
. I  :I 9 I r I  I 

I I I 
I . I  I 
I : I  I I(' I \"I I 

' . j t j / L f  .3.0 I ita . I : / I  1 .  I 
I 

I 

I I 
I I 

I I ILf I 
1m L(' Yl5 I 1% I 

l a  I I 
I I I I 

I .  I 
16 I ?  3-0 d I 

G I I I I I 
lo Y ' i  LO Y . I  I I I 

I 

I I 
. '  I I 

I 
I 

I 

I I I I 
I I I 
I I I I 

: " 

I '  
I 

I 

I 
I 



Method 25 Field Data 

. _  . . Tankvacuum . . Barometric Ambient 

.Manometer Gauge . Pressure . Temperature 
. .  

c / o  
' $ 7  . p-s-a '7iicl I q6-t 

I Y 3 '  I 'ioT 

. .  
.- .- .. @cmHg &cmH&?& - d c m  Hg/in. H,o 

Pretest . .  I 33% 
. Post Term 5 8  3 . 



. .  . . TankVacuum . . Barometric 
. .  

.Manometer Gauge . Pressure . 

'.*- @cm Hg '&an H L &  ' d c m  H u n .  H g  

. .  

Ambient 

Temperature 

' C I F .  

Pretest . . .  I 7-4~ D 
Post Term 

3"I.P. 7 4 5  I Ci0"F 30 4 
3 .  7qi I 9 o f  . 



_I 

. .  . . Tankvacuum . . Barometric Ambient 
. .  

Manometer Gauge . Pressure . Temperature 
. .  

..-- mdm Hg d c m  Hgim Hg &em Hgin. Hg C/€. 

7% I 
I 0 I W T  I 

Pretest . . .  I '0 0 
~ Post Term 0 '7c14 

G u g e  Floameter 

:' Vacuum . Setting. . .  Clock Sample . 

T i e  T i e  d & H g ' -  .mt 

Temperature 

Probe . Bo; 

CIF I . C I F  Co-ents 

I I I 
I I 

I 
I 1 I 

I I I . '  I I 
I I I 

I I I I I I 
~ I I I I 

I I I I I 
I I I I I 

I 

! I I I . I  
I I 
I I 

I I 
I 

I I I I 
I I I 
I I I I 

I .  . I  ' .  

I 

. I  

I 

I 

- . I  I 
; I ' .  

j 
! 

I I 
I 

I I I 
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Run 1 
DATE: 20Aug-eB CLIENT REP Rechelle Kruse 

PIANT: IBP WITNESSED?: yes 

0 2  CO2 
0 0 

NIA NIA 
NIA NIA 

BURNERTYPE N/A 

GENERATOR TYPE: WA 

co yn NOx THCoutlet 1 
0 0 0 01 

NIA NIA 29.68 
NIA NIA 49.42 

TEST LOCATION: Blood Furnace 0 2  GENERATOR TYPE: N/A 

END SAMPLE 0 2  c 0 2  
TIME POINT. wet ppm 

1444 11 I 
I I 

83.47 
so2 Tncoutlet co NOx COMMENTS 
Ppm ppm rn ppm a 

12.97 I i 
I I 

I I I I I I I I I 
IAVERAGES ERR I ERR I ERR I 12.97 I ERR I ERR I 

Barometric Pres: 29.3 

GAS CON ERR I ERR I ERR I 12.61 I ERR I ERR 

EFFLUENT QAS CONC CALCULATION 
GAS CONC. = (Avg Stk Cow. Avg Zero Cal) ' (Span CoKI(Avg Span Cal . Avg Zero Cal)) 

I , 



Run 2 
DATE 2QAug-96 CLIENT REP Rechelle Kruse 

PLAM: IBP WITNESSED?: yes 

BURNERTYPE WA 

GENERATOR TYPE WA 

TEST LOCATION: Blood Furnace 0 2  GENERATOR TYPE WA 

CALIBRATION GASES 

Barnmetric Pres: 29.3 

POST ZER 

PRE SPAN 28 ' 
POST SPA 35.5 I 

N/A NIA NIA 

.-.... 
GAS CON$ ERR I ERR I ERR 1 7.40 ! ERR I ERR 1 

EFFLUENT GAS CONC CALCULATION 
GAS CONC. = (Avg Stk Cow: ~ Avg Zero Cal) ' (Span Conc/(Avg Span Cal - Avg Zero Cal)) 



Run 3 
DATE: 20-Aug-96 CLIENT REP Rechelle Kruse 

PLANT: IBP WITNESSED?: yes 

C TYPE 

SM, DW 

BURNERTYPE WA 

GENERATOR TYPE N/A 

TEST LOCATION: Blood Furnace 0 2  GENERATOR TYPE WA 

CALIBRATION GASES 

Barometric Pres: 29.3 

EFFLUENT GAS CONCENTRATION, WET BASIS, PPM 

PRE ZERO 
POST ZER 0.5 I 
ACT SPAN NIA NIA N/A 49.42 INIA NIA 
PRE SPAN 50 I 
POST SPA 0 0 55 0 

ERR I ERR I ERR I 7.16 I ERR I ERR 1 

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



Calculations 

1 Analyte C3H8 C3H8 C3H8 1 
FWhc Ibsilb-mole 44 44 44 
Stack Flowrate, dry scfhr 35.298 35,298 35,298 I 
Moisture, % 17.7 17.8 17.9 

I Cppmv 12.61 7.40 7.16 
Cppmv minus CH4 10.51 5.64 3.36 

i 
! 
I 

Hydrocarbons Emissions (Ibs/hr) 0.423 0.227 0.1 35 

LbsMr = Cppmv minus CH4 FWhc (Stack Flowrate(dscfhr) I60) (1.554 1’2’4) 



__.._. 

6 
E z 



. .  

- 
4 6- 8 10 12. 14 16 18 20 22 .-24 

2 2  2.8 21 1 1  1.5 1.4 1.3 :1.1 1.1 
10.5 82 6.7 5.7 . 4 9  4.4 3 3  35 3.2 
19.4 14.6 11.8 9.9 85 75 6.7 6.0 5.5 
323 226 17.7 14.6 12.5 109 9.7 8.7 79 
67.7 24.2 25.0 20.1 16.9 14.6 129 11.6 105 
80.6 65.8 33.6 269 220 18.8 16.5 14.6 1 J2  
89.5 77.4 MA 16.6 28.3 tl.6 10.4 18.0 16.1 

91.8 8z.a n.1 6 2 5  la2 30.6 2 6 2  23.0 
97.4 8 8 2  799 71.7 618 s.8 315 272 

013 875 812 75.0 68.5 602 
. 14 . . .  982 915 85.4 79.6 73.3 67.7 

15 95.1 89.1 , 8 1 5  ?a2 n.8 
16 '?' 98.4 9 2 5  '87.1 ( I t 0  77.0, 

. 17. ' 95.6 '90.3 85.4 .80.6 
18 98.6 93.1 804 ,819 
19 . 96 .1  911 86.8 

98.7 9410 789.5 

22 9a3 PIS 

91.3 851 78.0 70.4 ~ 612 39J 12.3 
979 90.1 83.1 76.4 69.4 60.7 39.8 

5 
6 

. 7  

9 
10 
11 
12 

_ _  . 96.8 U .4  75.0 63A 175 23.6 ;25.0 2i.l 19.4 

:_ 13 

965 '921 
20 
n 

Traverse Point Location for Circular and Rectangular Ducts  

23 
24 

0 Project No.: 209 7+ -- - e e o o o  

Client: xe@ Lob/wF%brrr Z N b .  

Date: g-20-q b 

internal Slack Diameter: I%" 
Nipple Length: 0 

Nearest Upstream Disturbance (C): 19' 7.  
Nearest Downstream Disturbance (D): do' 
Calculator: % 

Sampling Location: RI c) o b  TYCLLl&f 

Total Stack Diameter: I%" 

h+ 

96.8 
989 

. .  . .  

... . .  

2 a 4 5 ' 6  7 8 -9 1 0 - - 1 1 ' 1 2  

1 25.0 16.7 125  10.0 8.1 7.1 6 2  5.6 50 4.5 4.2 ' 

2 75.0 50.0 37.5 30.0 25.0 ?I.; 18.8 117 15.0 13.6 125 
J 83.1 6 2 5  50.0 41.7 55.7 11.1 27.8 25.0 Z 7  10.8 

5 90.0 75.0 64.3 5 6 3  500 4S.O 40.9 375 
4 815 m.o 58.3 50.0 u.8 la9 55.0 ~1 .8  

6 91.7 78.6 6a.a 61.1 55.0 50.0 !s.s 
7 919 81.1 N 65.0 59.1 541 
8 93.3 833 75.0 6a2  625 
9 M.4 85.0 77.3 m.8 
10 05.0 6 5 1  792 

95.5 87.6 11 

95.8 12 

.. 
Duct Dlamelar Dawnslrsam lrom Flow DlrI"rtmco (Dirlanc8 C) 
lrom Poinl of any Type Dlslurbnca (Eend. Csntrac:lon. @!c.) 

I 

_ _  .- 
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7R6 
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Run 1 
DATE: 

PLANT: 

PRE ZERO 
POSTZERI 
ACT SPAN 
PRE SPAN 
POST SPA 

TYPE 

OPERATOR 

02  c 0 2  SO2 THCOutlet 1 CO NOx 
0 0 01 0 0 
0 0 41 0 

0 0 49.3 I 0 
0 0 51 1 .  0 

N/A NIA NIA 49.42 INIA N/A 

21-AUg-96 CLIENT REP Rechelle Kruse 

IBP 

SM, DW 

WITNESSED?: yes 

BURNER TYPE: N/A 

GENERATOR TYPE: N/A 

TEST LOCATION: Hydrolizer 02  GENERATOR TYPE: NIA 

CALIBRATION GASES 
02  I c 0 2  I co I so2 I NOx ITHCoutlet I 

Barometric Pres: 29.5 

0 GAS CON^ ERR I ERR I ERR I 22.57 I ERR I ERR 

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



Calculations 

Analyte C3H8 
FWhc Ibs/lb-mole 44 
Stack Flowrate, dry scWhr 49,629 
Moisture, % 31 .O 
CPPmv 22.57 
Cppmv minus CH4 17.38 

Hydrocarbons Emissions (Ibdhr) 0.983 

Lbs/Hr = Cppmv minus CH4 * FWhc * (Stack Flowrate(dscf/hr) / 60) * (1.554 * 1 OW) 
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Traverse Point Location for Circular and Rectangular Ducts 
Duct Dlamder Upslrearn from flow OsNhanc~(Dis1anci 0) 

05 1.0 1.5 2 0  . 2 5  

y 

. . 

. 

0 Project No.: a oq7J-I -me- - 

89.5 77.4 SA 36.6 28.3 23.6 20.4 18.0 16.1 

91.8 823 77.1 6 2 5  36.2 30.6 2 6 2  21.0 
97A 88.2 799 n.7 61.6 36.8 313 172 

93.1 85.4 78.0 70.4 61.2 393 3U 

7 
8 .  ._  . 96.8 85.4 75.9 63.4 37.5 29.6 '23.0 i1d 19.4 
9 
10 
11 

97.9 90.1 63.1 7 6 1  69.4 60.7 39.8 
M.3 87.5 8 1 2  75.0 685  602 13 

1 2 . ' .  

/ 1 4  . . .  982 91.2 85-4 79.6 n.8 s7.7 
15 95.1 89.1 83.5 782 j2.n 

. 98.4 92.5 ,87.1 820 77.0, (6 '., .' 
17. ' 95.6 '90.3 85.1 .BO.< 

98.6 93.1 8$4 ,813 18 
. .  96.1 913 86.8 19 

20 98.7 94:o '895 
n 96.5 '921 
P 9a3 s4.s 

. .  

Client: S6P B&T lsrJb 

Sampling Location: / - ~ Y ~ P o  L( 2 e  
Date: X -  ao-qb 

Internal Slack Diameter: %' 
Nipple Length: 0 

23 
14 

I 1 1 1 I 

I F 1  4 

. ,  9Sd 
983 

- 
5'' I I  

0: : 1 ; : ; 8 9 ,'o Total Stack Diameter: 

Nearest Downstream Disturbance (D): 
Calculator: srr\ 

. .  

Nearest Upstream Disturbance (C): 71" $ $ 1 S a ~  Duct Diarnclrr Dwnrrream from Flow OlsNrbmcr (Dislanca C) 
from Poinl of any Type D I S N ~ ~ C B  (Bend. Conlracllon. m.) 

Anlansular hrcl Equivalmf Diameter Dslrrminalion = *W 
(@@" il.5na. . ' 

L." 

1 
2 

4 
3 

5 
6 

9 
10 

7 
9 

__ - ' 

: . 

25.0 16.7 1 2 2  10.0 8.3 7.1 6 3  5.6 5.0 4.5 4.2 
75.0 50.0 37.5 10.0 25.0 2 . 4  18.8 15.7 15.0 11.5 125 

8 7 5  70.0 58.3 10.0 0 . 8  389 1s.O 31.8 292 
811 6 2 s  50.0 41.7 3 .7  11.3 n.8 25.0 2 ~ 7  m.8 

90.0 75.0 66.3 56.1 50.0 45.0 u1.9 375 
91.7 78.6 68.8 61.1 55.0 50.0 15.8 

%A as.0 n.1 m a  
9s.o 82.4 n2 

929 81.1 N 65.0 59.1 92 
91.8 833 72.0 68.2 625 

, . .  *in ! '  - . ' 

11 
12 

._ i .  , .. . ... 6 '? 

" . .  , . ' ~ .  ' I .  
. .  . ,. . 

91.5 875 
95.8 

Locallon olTnversr Points In atcular Slacks 

TRC 
.. . . .. . .  . . . .  . 



Traverse Velocity Stnck 
Point Tcmp. 
Nuinber 

Velocity I llcad 
Travcne 
Point R Stack I Tcmp. 

I 
I 
I 
I 

5 I ( - 1  I 
b I ( - 3  I 

I I 
I I I 

I I I 
I I I 
I I I 
I I I 
I 

Rekrrcncc 40 CFX 60, Appmdix A. blrthod I 



- Bammctzic Prsrurc at Ground Level ClId:,,??.>fi 

Pitot Tube I D  

7 I I I 
I 1 
I 
I 

Average: 
t- 

Reference: 40 CFX 60, hppendiv A, Method 2 

Pori Change Pitot 
Leak Check - Fail 
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Run 1 
DATE: 

PLANT IBP 

ACT SPAN 
PRE SPAN 
POST SPA 

22-Aug-96 CLIENT REP Rechelle Kruse 

N/A I N/A I N/A I 83.47 iN/A IN/A 
01 I 01 83.5 i I 0 
01 01 83 ! I 01 

OPERATOR: SM, DW 

TEST LOCATION: Melt l a n k  

WITNESSED?: yes 

BURNERTYPE N/A 

GENERATOR TYPE N/A 

0 2  GENERATOR TYPE N/A 

CALIBRATION GASES 

Barometric Pres: 29.5 

EFFLUENT GAS CONCENTRATION, WET BASIS, PPM 
0 2  I c 0 2  I SO2 ITHCOutlet! CO I NOx 

nl  I nl  n 

ERR 1 76.651 ERR1 ERR] GAS CONd ERR I ERR I 0 



Calculations 

Analyte C3H8 C3H8 
FWhc Ibs/lb-mole 44 44 
Stack Flowrate, dry scf/hr n/a n/a 
Moisture, % nla n/a 
CPPmv 76.65 0 

Cppmv minus CH4 51.45 
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APPENDIX B 

PROCESS DATA 
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Pork Inedible - Steam 
Logansport Inedible VOC Test 

Test # i  1.300 
0.900 
2.200 
1.467 

Head Kill 6324 
Inedible Opeation Hours 14 
Inedible Crax Yield Its/hd 14.94 

IWhr tondhr 
Inedible Processed IWhr 6748.61 3.37 

Emission Rate (Won) 0.435 

c 

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

. .. 



pork Hair Hydrolizer - Steam 
Logansport Hair Hydroliier VOC Ted 

Tested on September 2 1 , l W  at Logansport. IN on Anco Hydrdizer 

Test #l 
Test #2 
Teat #3 &., 
Head Kill 
Hydrolizer Opeation Hours 
Hair Ymld lbdhd 

Hair Processed lbdhr 

Emission Rate (IMon) 

0.107 

0.107 

6121 
8 

0.7 

lbdhr tondhi 
535.59 0.27 

0 . M  



Pork Blood - Natural Gas 
Logamport Blood VOC Test 

Head KM 5968 
Blood Opeation Hours 10 
Blood Yield lbs/hd 1.33 

Ibs/hr t o m h r  
Blood Processed IMr 793.74 0.40 

Emission Rate (IMon) 0.328 

Heat Capacity MMBNhr 3 
Emisskn Factor VOG NG 2.78E-06 

VOC emission from Comb 0.00834 
VOC emission from blwd 0.129993 

Tested August 20,1996 al Logansport, IN on Dupps Ring Dryei 

0.223 
0.120 
0.072 
0.138 

c. 
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APPENDIX B 

PROCESS DATA 
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pork Inedible - Steam 
Lwansport Inedible VOC Test 

Test #I 

Head Kill 
Inedible Opeation Hours 
Inedible Crax Yield Ibdhd 

Inedible Processed lbslhr 

Emission Rate (IMon) 

1.300 
0.900 
2.200 
1.467 

6324 
14 

14.94 

lbsmr tonslhr 
6748.61 3.37 

0.435 

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

. .  . 



h 

Pork Hair Hydrolizer - Steam 
Logansport Hair Hydrolier VOC Test 

Tested on &@ember 21.1996 at Logansport IN on Ana, Hydrolber 

Test #1 
Tea #2 
Test #3 

Head Kill 
Hydrolier Opeation Houn 
Hair Yield l M d  

Hair Pmcessed lbs/hr 

Emission Rate (IMon) 

0.107 

0.107 

6121 
0 

0.7 

lbsmr 
535.59 

0.400 

tons/hr 
0.27 



Pork Blood - Natural Gas 
Lcgansport Blood VOC Test 

Head Kill 5968 
Blood Opeation Hours 10 
Blood Yield lbsmd 1.33 

lbsmr t o M r  
Blood Processed l M r  793.74 0.40 

Emission Rate (IMon) 0.328 

Heat Capacity MMBNhr 3 
Emission Factor V O C  NG 2.78E-06 

VOC emission from Comb O.Mx134 
VOC emksion from Mood 0.129993 

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

0.223 
0.120 
0.072 
0.138 
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TRC ENVIRONMENTAL CORPORATION 
1307 Butterfield Road, Suite 420 

Downers Grove, IL 60515 

bY 

Triangle Environmental Services, Inc. 

. Taylor 

Approved by: 

bhn Y. Morimoto, Ph.D. 
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Triangle Environmental Services, Inc. 

METHOD 25 TABLE OF RESULTS 

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

Project ID: IBP (Madison, Nebraska) 

sample I concentrations (ppmc) Mass 
Description co cn4 c02 NOnCOn- conden- TGNMO conc . 

densibles sibles (mgc /cu . m) 
x .... ",."IX*II,.~III~-~~~.-~- -....-,-..-. _x .--.. ^-~I~~"II-*.-~ *-*., 
1 IBP Run #1 171 38 2487 64 14299 14362 7171 

W P  ,x.--*-"-%n"*-wx- 

< # = concentration Below Practical QUantitatiOn Limit 

* Please refer to the "comments on the Analyses" page of the report for additional 
information. 
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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 after 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 COz 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) T O "  due to the interference of 0, resulting from the coelution of 0, 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 a t  least 30 minutes with compressed air. Each trap is then 
flushed a t  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. 
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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 83 

D A T A  
Note: A l l  pressure values have been converted when necessary t o  mm Hg and a l l  temperature values t o  Kelvin. 

Pressure, Temperature, volume Data: 

pressure Temp. 
(- W )  (K) Tank N294T: 

presamplinq 2.8 294.26 Tank Volume = 0.004531 cu.m 
Postsamplinq 610.8 294.26 
Lab Receipt 636.0 296.15 
Tank Final 1476.0 296.15 Trap GGC -t 

cv Final 1676.0 298.15 Collection vessel 28: 
CV Volume = 0.008383 cu.m 

Response Factors I R F ) ,  Practical Quantitation Limits (POL), 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 
c02 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 

CO Blank = 0 area counts COZ Blank = 3 ppm 

C A L C U L A T I O N S  

Measured Concentrations, corrected for blank (ppmc): 

[Area(Co) - CO Blank] / RF(C0) 
[ 8073 - 0 ] / 212.9 = 37.9 
[ 8085 - 0 ] / 212.9 = 38.0 
[ 8050 - 0 ] / 212.9 = 37.8 

Area(CH4)/RF(CH4) 
2183 / 221.6 = 9.9 
2165 / 221.6 = 9.8 
2128 / 221.6 = 9.6 

Area(COZ)/RF(COZ) - COZ Blank 
203257 / 221.5 - 3 = 914.6 
203946 / 221.5 - 3 = 917.7 
203551 / 221.5 - 3 = 916.0 
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Triangle Environmental Services, Inc. Method 25 Sample Calculation (p. 2 )  

Cm(Noncondensib1es) = 
- - 
?uea(Noncondensibles)/FS(Noncondensibles) 
657 / 2 2 2 . 8  = 2.9 
682 / 222.8 = 3.1 
599 / 2 2 2 . 8  = 2.7 

Area(Condensibles)/RF(Condensibles) - co2 Blank 
35593 / 221.5 - 3 = 157.7 
35668 / 221.5 - 3 = 158.0 
35677 / 221.5 - 3 = 158.1 

Pressure-Temperature RatiO,Q(i) = P(il/T(il (mm Hg/K): 

Tank Presampling: Q(2) = 2.8 / 294.26 = 0.010 
Tank Postsampling: Q(l) = 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(l)-Q(Z)] 
= 0.3857 X 0.004531 X [2.076 - 0.010] 
= 0.003611 

Averages and % Relative standard Deviations (%RSD) of cm's are calculated. 
( % R S D  of C=%RSD Of Cm) 

calculated Concentrations (ppmc): 

C(C0 ) = 4(3)/[Q(l)-Q(2)1 X CWco ) 
= 4.984/(2.076 - 0.010) x 37.9 = 91.4 

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

C(C02) = Q(3)/[Q(l)-Q(Z)] X Cm(CO2) 
= 4.984/(2.076 - 0.010) x 916.1 = 2209.8 

C(Noncondensib1es) = Q(3)/[Q(l)-Q(2)] x Cm(Noncondensib1es) 
= 4.984/(2.076 - 0.010) x 2.9 = 7.0 

c(condensib1es) 
= volume(CV)/Volume(Tank) x Q(4)/[Q(l)-Q(2)] x Cm(condensib1es) 
= 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 
= 801.9 

Mass concentration (mgc/cu.m) 
= 0.4993 X TGNMO 
= 0.4993 x 801.9 = 400.4 
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Initial R F  for 
Analyzer A 

2/25/91 

co 249.10 

CH4 242.40 

co2 244.04 

NMO 243.64 

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

DAILY RECOVERY SYSTEM CHECKS 

Initial R F  for 
Analyzer B 

3/13/91 

224.96 

216.84 

215.46 

216.92 

4.3.1.1' 

4.3.1.2' 

4.3.1.3' 

Condensnte Recovery System Leak Check 

Evacuate system to < 10 mm Hg absolute pressure, isolate system, and 
monitor for ten minutes. 

Requirement: Pressure Change 5 3 mm Hg 

Condensate Recovery System Background Test 

Analyze recovery system effluent for CO, concentrations. 
Requirement: CO, 510 ppm 

Condensate Oxidation Catalyst Efficiency Check 

Analyze 1% methane standard through oxidation catalyst. 
Requirement: CO, = CH4 concentration k 2% 

DAILY ANALYZER CHECKS 

5.3' Daily Calibration 

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

* USEPA Method 25 Protocol Rclerence Number 
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Triangle Environmental Services, Inc. Method 25 Sample QA/QC Data (p. 2) 

INITIAL CONDENSATE RECOVERY SYSTEM TESTS 

5.1.1' 

5.1.3' 

Carrier and Auxiliary Gas Blank 

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

System Performance Check 

INITIAL NMO ANALYZER PERFORMANCE CHECKS 

5.2.1. 

5.2.2* 

5.2.3' 

Oxidation Catalyst Efficiency Check Analyzer A, 2/25/97; Analyzer 8, 3/13/97 

FID response with reduction catalyst in bypass mode = 0, 0 
Requirement: 5 1% 

Reduction Catalyst Efficiency Check 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. 

97.7%, 100.6% Requirement: > 95% 

Analyzer Linearity Check+NMO Calibration Analyzer A, 2/25/97; Analyzer B, 3/13/97 

Requirement: 
RF Value CO: ? 1.18%, ? 1.18% -c 2.5% 
RF Value CH,: 5 1.56%, 5 0.81% t 2.5% 
RF Value CO,: ? 1.47%, ? 1.70% ? 2.5% 
RF Value N M O  * 1.18%, t 1.90% t 2.5% 
70 RSD Values: 0.46%. 0.45% 52% 

* USEPA Method 25 Protocol Reference Number 

1.0 -c 0.1 
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Propane in Mix 

Hexane 

Triangle Environmental Services, Inc. Method 25 Sample QAIQC Data (p. 3) 

5.2.4. System Performance Check Analyzer A,  2/25/97; Analyzer B, 3/13/97 

Measured Value Expected Value Requirement 

24.9, 25.3 25.0, 24.88 * 5% 
50.2. 51.0 51.4. 51.4 * 5% 

EQUIPMENT CHECKS 

Toluene 

4.1.1' 

4.1.2' 

5.41 

20.4, 19.5 19.97, 19.97 -+ 5% 

Methanol 102.6, 102.9 100.0. 100.0 -C 5% 

Clean Sampling Equipment Check 

Sample Unit  <IO ppmC total C @ 100% 
Trap 4 0  ppmC total C @ 100% 
Tank < 2 ppmCNMO @loo% 

Sample Tank Evacuation and Leak Check 

Tank evacuated to 5 10 mm H g  absolute pressure, monitored for 2 1 
hour, and passed for use if no pressure change (< 1 mm Hg/hr)  is 
noted. 

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 a t  that temperature and results recorded in permanent 
file. 

. USEPA Method 25 Protocol Reference Number 
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Triangle Environmental Services, Inc. 

METHOD 25 DATA REPORT 

Client: TRC Environmental corporation IDlt97317 Analyzed: 12/18-22/97 

Project ID: IBP (Madison, Nebraska) 

Sample # 1 IBP Run #l 

Pressure, TemPeratUre, volume Data: 

Pressure Temp. P/T 
(m Hg) (K) Tank 6207T: 

Presampling 3.0 294.26 0.010 Tank Volume = 0.004125 cu.m 
Volume sampled = 0.003184 dscm Postsampling 591.8 294.26 2.011 
Lab Receipt P/T = 1.007 
Postsampling P/T Lab Receipt 600.0 296.15 2.026 

Tank Final 1276.0 296.15 4.309 TraD GGJ - 
cv Final 1620.0 298.15 5.434 collection vessel 23: 

CV Volume = 0.008343 cu.m 

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

RF PQL 

co 212.9 2 
CH4 221.6 2 
c02 221.5 2 
Noncondensibles 222.8 5 
condensibles 221.5 5 

(area/ppmc) (ppmc) 

ReCOVerV Oxidation Catalvst Eff 

Area 1 Area 2 Area 3 

16,943 16,999 16,918 
3,885 3,849 3,890 

257,117 257,461 254,815 
6,649 6,613 6,528 

579,754 576,354 575,891 

!ncv check: COZ/CH4 = 99.9% - 
CO Blank = 0 area counts C02 Blank = 3 ppm 

Concentrations: 
*=corrected for Blank 
co* 
CH4 
coz * 
Noncondensibles 
Condensibles* 
TGNMO 

I PPmc 1 
Amount f SD %RSD 

171 f 0 0.2 
38 f 0 0.6 

2487 f 14 0.6 
64 f 1 0.9 

14299 f 52 0.4 
14362 

Mass concentration 7171 mgC/cu.m 
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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 # 2 IBP Run #2 

Pressure, Temperature, volume Data: 

Pressure Temp. P/T 
(m Hg) (K) Tank 6210T: 

Presampling 3.8 294.26 0.013 Tank Volume = 0.006075 cu.m 
Volume sampled = 0.004722 dscm Postsampling 596.8 294.26 2.028 
Lab Receipt P/T = 1.012 
Postsampling P/T Lab Receipt 608.0 296.15 2.053 

Trap GGB + Tank Final 1168.0 296.15 3.944 - 
cv Final 1616.0 298.15 5.420 Collection Vessel 26: 

CV 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) (ppmc) 

co 212.9 2 14,841 14,826 14,837 
CH4 221.6 2 3,609 3,643 3,704 
c02 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: C02/CH4 = 99.5% 
co Blank = 0 area counts C 0 2  Blank = 3 ppm 

Concentrations: 
*=corrected for Blank 
co* 
CH4 
c02* 
Noncondensibles 
condensibles* 
TGNMO 

I PPmc 1 
Amount f SD %RSD 

136 f 0 0.1 
32 f 0 1.3 

2193 f 7 0.3 
22 f 1 3.5 

1621 f 6 0.4 
1 6 4 4  

Mass concentration 821 mgc/cu.m 
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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 # 3 IBP RUn #3 

Pressure, Temperature, volume Data: 

Pressure Temp. P/T 
(m Hg) (K) Tank N294T: 

Presampling 2.8 294.26 0.010 Tank V o l u m e  = 0.004531 cu.m 
Volume Sampled = 0.003611 dscm Postsampling 610.8 294.26 2.076 
Lab ReCei t P T Lab Receipt 636.0 296.15 2.148 Postsampl~ng p;T = 1.035 

Tank Final 1476.0 296.15 4.984 

CV Final 1676.0 298.15 5.621 Collection Vessel 28: 
Trap GGC + 

CV V o l u m e  = 0.008383 cu.m 

Resuonse 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 
c02 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 oxidation Catalyst Efficiency Check: C02/CH4 = 98.9% 
CO Blank = 0 area counts C02 Blank = 3 ppm 

concentrations: 
*=corrected for Blank 
co* 
CH4 
c02 * 
Noncondensibles 
Condensibles* 
TGNMO 

7 PPmc 1 
Amount i SD %RSD 

91 i 0 0.2 
23 f 0 1.3 

2210 f 4 0.2 
7 i  0 6.6 

795 i 1 0.1 
802 

Mass concentration 400 mgC/cu.m 



I 

b 
I 
I 
I 
1 
I 
I 
b 
I 
I 
I 
I 
I 
I 
I 

I 
F 

Triangle Environmental Services, Inc. 
METHOD 25 DATA REPORT 

Client: TRC EnVirOnmental corporation ID#97317 Analyzed: 12118-22197 

Project ID: IBP (Madison, Nebraska) 

sample # 4 Blank 

Pressure, Temperature, Volume Data: 

Pressure Temp. P/T 
(m Hg) (K) Tank N295T: 

Presampling 3.2 294.26 0.011 Tank Volume = 0.004503 cu.m 
Volume sampled = 0.003521 dscm Postsampling 599.8 294.26 2.038 
Lab Receipt PIT - 
Postsamplins PIT - 1.000 Lab Receipt 603.6 296.15 2.038 - 

Tank Final 1656.0 296.15 5.592 Trao DDV ~ - ~ -  ~ ~ 

CV Final 1163.0 298.15 3.901 Collection Vessel 33: 
CV volume = 0.008361 cu.m 

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

RF PQL Area 1 Area 2 Area 3 
(arealppmc) (ppmc) 

co 212.9 3 4 6  0 0 
CH4 221.6 3 0 0 0 
c02 221.5 3 215,140 217,076 215,127 
Noncondensibles 222.8 6 0 0 0 
Condensibles 221.5 3 5,184 5,373 5,299 

Recovery Oxidation Catalyst Efficiency Check: C02lCH4 = 99.4% 
CO Blank = 0 area counts COZ Blank = 3 ppm 

concentrations: 7 ppmC 1 
*=corrected for Blank Amount f SD %RSD 
co* c 3  
CH4 c 3  
coz * 2679 f 14 0 . 5  
Noncondensibles < 6  
Condensibles* 75 f 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. 

TGNMO 75 

Mass concentration 37 mgc/cu.m 

< # = Concentration Below Practical Quantitation Limit 
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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 
TRC ENVIRONMENTAL Scon Specialty Gases. Inc 
1307 BUTTEWIELD ROAD STE42O 1290 Cornbemere 
AlTN CARM OBRIEN Troy, MI 48083 
DOWNERS GROVE, IL 605 15 

Purchase Order : L 27130 
Scott Project # : 583405 

:AN,ALYTlCAL INFORMATION 
&This certification was performed according 10 EPA Traceability Protocol For Assay and Cenification of Gascous 
?CedjpEtion Standards; Procedurc GI; Scptcrnbcr, 1993. 

...~~...x.,-..",~..-~,~ ,.... ::.._ ,.us. i;i .- Certificate Date : 7/18/95 Expiration Date : 7/18/98 t::.,:jzcy; .,,.,-...Cy!! nder Number : ALM038S87 ,~.~.*,,.-.. ..-.. .. 

..G F- ~~:~:?;m,Cylinder Pressure + : 1800 psig ....&. ::;. ~ .,, . .... .. Previous Certificate Date : None 

ectly Traceable 

mce Gas: Nitrogen 

CI which at leas include pr~ciiion ofthc me~lremmr proccrscs. 

v Expiration Date Cylinder Number Concentration 
sx-20290 99.12 pprn Propane in Nitrogen 

"JNSTRUi\lENTATION 
Last Date Calibrated Analytical Principle 

ant: Beckman/400/1002059 7/12/95 Flamc Ionization Detector 

.- ~ ::,si . 



. . .. D3TOh4EIER CALIBRATION SHEET 

Date: 3 / / i / / f C  Roto scale: o - I 33 -/,,,> 
Initials: tu Roto used for: S A - P / ; ~  
Model #: 

Part#: & I &  R 3  

d 

0 Serial x: Equip. attached to roto: zF 7 e15 3 " 

Comments: 



ROTOMETER CALIBRATION SHEET 

Date: - 7/3d96 
Initials: ~4 
Pait#: R I G  d~ 

.. .. L 

r 

I .  

Rotometer Scale: 0- I 20 ~ P I  

Rotorneter Use: mu a;$ SA,.&? 

Calibrated Against: 6, w a i z  

. . .  

32.. 7 

Yl.z_ 

rc- 



./ -:; 
".bTOMEIER CALIBRATION SHEET 

, Date: !/~/k Roto scale: 0 - 1 3 G- cc/+,> 
Initials: BCJ Roto.used for: s,++Pj,a a Model#: , 
Serial #: Equip. attached to roto: RMZ.T tfi 
Part#: ~ r c -  f l  I d 

Comments: 

3 Y  G 

46.5- 
1 

p. fir & 

s- I Y T  I 6 6  
so I Y 3  I 67 
5-D I Y 6  126 

I (G-0 I 57 6 2  I 
I l5-0 I 133 I 66 
I I 



Type S Pitot Inspection Form 

I I 
0- I 

Camcent.: 

Date: 
W Checkea 5 y :  

C~libratlcn Eecuired? ipfl  

!! 



BAROMETER CALIBRATION FORM 

I I 

Barometer# 1 
Cal'd Against /A &p O M f E  R 

I .  



e 
APPENDIX E 

CALCULATION FORMULAS 
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.. . . 8 .- 
. .  

Faclllty . Job No. 
Source Date 
Run CalclReview 

, . .  . .  
. .  

SAMPLE CALCULATIONS 

Partlculate Isoklnetlc Sampllng 

1. 

. .  
. .  

. .  

Cal&/aflons for stack volume and lsoklnetlc Ratlo 

Time Dry Gas . Pitot Orifice Dry Gas Stack Stack 
Meter tt3 AP. . AH, Temp O F  Static Temp "F 

in. H20 in. H20 In Out Pressure 
in. H2O 

T VM AP PM TMI TMO PST TS .- 

1. DN = Nozzle Diameter. inches in. 
2. PS = Baromelric Pressure, inches Hg in. Hg 

min. 3. 
4 .  
4A.  

113 .. TT = Net Sampling Tme. minules 
VM = VM final - VM initial = Sample Gas Volume, R3 
VML = Use only if any final or intermediale leak check rate is ovsr 0.02 din 
LI E Leak rate after any given sampling period. cfm 
TLI = Total time of sampling period in which leak occurred, min. 
VML = VM - [ (L l  - 0.02) TLI + (L2 - 0.02) TL2 + (L3 - 0.02) TL3 + (L4 - 0.02) TL4] 

- - 11; 

5. TM = Average Dry Gas Temperature a: Meter, O F .  

Avg. TMI + Avg. TMO 
2 

TM = 

6. PM = Average Orifice Pressure Drop, inches H20 

PM = Avg. A H = c 13.6 = in. Hg 

7. Volum? of dry 52s sampled at s:andard c3nlilions. dsda 

Y = dry gas meter cslibra:ion fac:or 
- - 1:3 vh. :sx = 52S(Y)(VM) (P9 + :E) Y =  ._ 

20.cZ(TLkl6a) 

tXL - - 8.  VW = Toial Water Collectea = 5n H2O Siiica gel + mL Imp. H20 

9. Volume of wa:er vapor al sladard csclilions, si53 

V W g a s  = 0.0*715 x V W  
e 

G 7 F  



Job No. 
. e RunNo.  Date 

10. Percent misture in .sa& gas 

% M P  100xVWgas 
VMSTD + VW gas 

’ 11. Mole fraction of dry gas (dimensionless) 

P 
100-%M 

100 
MD = 

% = 

12. Molecular weight of dry s:ack gas  

MWD= ( % C O ~ X ~ ) + ( % O Z ~ ) + [ ( % C O + % N Z ) X  lbilb mole dry 
100 

124. %EA = %Excess Air = 

13. Molecrrlar weight of we! stack gas 

MW =.MWD x MD + 18 (l-bID) = Ibllb mole we! 

14. A S  =Slack Area. square inches , 

Circrrlar, = ( stack :meter 
= sq. in. 

s$. in. - - fiecangular, = Length i width 

15. PS = Stack Pressure, absolute. inches Hg = PB’-CAV PST 
PST = Slack s:atic pressure c 

PST in. H 2 0  

13.6 
PST in. Hg = 

PS = PS ? Avg. PST a ,  
16. TSAv = AveraSe Slack Temperature 

= in. Hg 

= in. Hg 

F.077F 



Job No. 
Date 

17. SDEAV = ( G n v  x '/TSAV + . .  460 

18. Slack gas velociiy at stack conditions. afpm 

Cp = pitot tube coefficient 
CP = 

19. Slack gas volumetric flow rate at s:ack wndiions. admd 

P afpm 

- ac!m 
VS x AS 

1.44 - 0, = 

20. Stack gas volumetric flow rate at s:andard onditions. dscfme 

0 , x  528 x MDx PS 
(29.92)vsAV +460) Q, = 

21. Percent isokinetics 

1,039' X ~ S A V  + 460) X VMSTD 
% I =  

VS x I T x  PSx MDx (DN)2 

,Diy s:andard,cubic feel at 68°F (528Fi) and 29.92 in. Hs. 

bStandard c3nditions at 6a°F (528Fi) and 29.92 in. HG. 

x 65 sec'min 1 (ib/lb mole)(in. H5) 
'5130 = 85.5 sec [ ("R)(in. HzO) 

d ~ ~ : ~ a i  cubic tect per minure 

e Dry s:andard cubic feet per minute at 68°F (528R) an:! 25.92 in. H5. 



MOIS'I'UHE IIETEHMI NATI ON 
WET t iULR-DHY HULB Y M I ' E R A T I I H F  T E C l l N I O U E  - 

D a t e  C1 i e n t  

I ' n > i e c t  No. Sourct: 

C a l c u l a t e d  b y :  

Checked  by:  

P l d n t  

S a m o l i n g  L o c a t i o n  

b a r o m e t r i c  P r e s s u r e  PB = 1-1 in H~ tjry = \-]."F 

S.V.P. = water s a t u r a t i o n  vapor press = I J  in llg 
a t  twec 

V . ? .  = S . V . P .  - ( P S ) ( t d  tw-32 

x 100 = 7 1  V.P .  
PS %M = - x 100 = 



a 

CALCULATION FORMULAS 

FLOW dscf/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 * 1 W) 

\ 



October 16, 1998 

Mr. Dave Meierhenry 
Air Quality Compliance Section 
Nebraska Department of Environmental Quality 
P. 0. 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 IO,  1997, for which the flow data was used in the calculations to generate the 
final I b s h  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 630-810-1 122. 

Sincerely, 

" 
Rechelle Kruse 
Air Pollution Control Engineer 

C: Tom Trosper (w/o test report) 
Angela Gogel (w/test report) 
Dallas Seifert (w/test report) 

. .  . .  I .  . .. , 

RK98403/Stack Tests 

IBP, inc. P.O. BOX 515, DAKOTA CITY, NEBRASKA68731 TELEPHONE: 402-494-2061 



1.1 

IEPlDC Condenser Outlet prior to packed bed Flow data from previous testing used to calculate L b M r  
(Run No. sc-4 sc-s SC-6 
Date July 22,1998 July 22123,1998 July23,1998 
Start Time 2202 2335 102 
Slop Time 2302 3s 
Barometric Pressure, in. Hg 29.05 29.05 29.05 29.05 
Net Sampling Time, minutes 30.0 30.0 30.0 30.0 
Volume Metered, cf 15.415 15.415 15.415 15.415 

202 AVERAGES 

Avg. DGM Temp, F 84.8 84.8 84.8 84.8 
AVG Delta H. in of H20 2.00 2.00 2.00 2.00 
AVG Delta H, in of Hg I DGM Calibration Factor 

0.1471 0.1471 0.1471 0.1471 
0.982 0.982 0.982 0.982 

Volume of Gas Collected, dscf 14.318 14.318 14.318 14.318 
Tolal Water Collected. mL 8.7 8.7 8.7 8.7 
Volume of Water Vapor, scf 0.410 0.410 0.410 0.410 
Moisture, % 2 79 2.79 2.79 2.79 
Dry Mole Fraction. 1@0-%M 0.9721 _ _  0.9721 0.9721 0.9721 
CC2 at Stac!:, % d n  5.1  4 s  2.6 4.2 
0 2  at Stack, %dry !9.0 19.2 19.8 19.3 
CO + N2, % dry 75.9 75.9 77.6 76.5 
Dry Molecular Weight, !bAb mole 29.57 29.55 29.21 29.45 
Wet Molecular Weight, lbnb mole 29.25 29.23 28.90 29.13 
Stack Diameter, in 6 6 6 6.00 
Stack Area, sq. in. (@ pitot meas. location) 28.3 28.3 28.3 28.3 
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 73.8 73.8 73.8 73.8 
Avg. Sqroot of'Delh P 0.7346 0.7346 0.7346 0.7346 

I6 972 16.972 16.972 16.972 SDE Average 
Pitot Coefficient 0.84 0.84 0.84 0.84 
Stack Gas Velocity, afpm 2542.7 2543.6 2558.1 2548.1 
Stack Flowrate, wet acfm 499 499 502 500 

__- 

Stack Flowate, dry s c h  454 454 457 455 
Stack Flowrate. dry sctihr 27.23 I 27,240 27,396 27288 91 
Stack Flowrate, wet s c f h  - 2 SOIlF* 2 SO.2IE-04 28181E-04 28070 74 e--- NOx L b M  0 Ol4j 0 0055 0 0092 0 0097 
SO2 L b M  0.0562 0.0346 0.1098 0.0669 

0.0365 0.0358 0.0236 0.0320 



IBP Dakota City Neb. Inedible Testing after the Heat Exchanger 
Run No. 1 2 3 I 

Date Sept 10,1997 Sept 10,1997 Sept 10,1997 
Start Time 12:e 14:50 17:07 
Stop Time 13:e 1550 17:57 AVERAGES 
Barometric Pressure. in. Ha 29.26 29.26 29.26 29.26 

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 0.04 0.84 
Stack Gas Velocity, afpm 2702.5 2456.5 2535.9 2565.0 
Stack Flowrate. wet acfm 531 482 498 504 

/Net Sampling Time, minutes 
Volume Metered. cf 

30.0 18.0 15.0 21 .o 
23.558 13.25 9.44 15.415 - - ,  - . .~ 

Avg. DGM Temp, F 79.0 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 Ha 0.1471 0.1250 0.1029 0.1250 
DGM Calibration Factor 

Volume of Water Vapor, scf 
Moisture,%(%M is from Saturation Table) 
Dry Mole Fraction, 100-%M 
C02 at Stack. % drv 
0 2  at Stack, %dry 
CO + N2.% dtv 

1.002 1.002 1.002 1.002 
22.720 12.592 8.924 14.745 

188.0 664.0 528.0 460.0 
8.864 31.308 24.895 21.689 

2.8 2.8 2.8 2.8 
0.9717 0.9717 0.9717 0.9717 

0.0 0.0 0.0 0.0 
20.9 20.9 20.9 20.9 
79.1 79.1 79.1 79.1 . -~ ~ _ _  

Dry Molecular Weight, IbAb mole 28.84 28.84 28.84 28.84 
Wet Molecular Weight, lbhb mole 28.53 28.53 28.53 28.53 

Stack Flowrate: dry scfm 486 441 456 461 1 
Stack Flowrate, dry scf/hr 29,147 26,484 27,351 27,661 ! 
Stack Flowrate. wet scf/hr 2.9996E+04 2.7255€+04 2.8148E+04 28,466 1 

'I 



r .;Traverse Point Location for Circular and Rectangular Ducts 
._ - D M  Dlmii ir  Upsuarm from nm Ohiuaancm (Dhtam 0) 

in 1.5 2 0  .U - 0 3  
50 1 I 1 1 I I I 1 

Localbn o f p y n a  Polnu In artular Slacks 

4 [ r  \ a  IO 112  14 16 18 m zz 14 

12 24 21 13 1.6 1.4 1.3 1.1 1.1 
03 8 1  6.7 S.7 4 3  4.4 33 35 12 

19.4 14.6 11.8 9.9 IJ 73 6.7 6.0 U 
lZ3 P6 17.7 142 1U 103 9.7 1.7 7 3  
67.7 y2 UO 20.1 16.9 14.6 129 11.6 103 
101 6 U  35.6 163 tr0 184 165 14d 132 
895 77.4 64.4 3u 282  i3.8 a1 tu 16.1 
96.8 U.4 73.0 61.4 l7J 294 25.0 t l . 8  19.4 

9 914 8u n.1 6u si  0.6 zu zan 
10 97.4 181 na 71.7 s t 4  w ai3 ni 
11 91.1 (1S.4 78.0 70.4 8 1 1  l9.J 12l 
12 97.9 90.1 83.1 7C.4 69.b a 7  39d 
13 0L.J 87.5 812 75.0 W 601 
14 9 8 1  9lJ 83.4 R.6 73d 67.7 
1s 

17 95.6 903 (5.8 80.1 
I8 98.5 9 U  0.: 8 % ~  
19 . 96.1 91.1 86d 

tl .' 963 921 

n 96.8 

9s.i 89.1 ni  N 
~- 16 9 ~ 4  w ai no no 

2D 98.7 9d.O 893 

. =  91.3 %.I 

24 48.9 

Laailon d Travena Poiaa In Reclmgular Slacks 

Project No.: 2a7 iy -o  
c) 

Client: P 
Sampling Location: YpvE-D; 
Internal Stack Diameter: 

Total Slack Diameter: . 

Nearest Upstream Disturbance (C): 
Nearest Downstream Disturbance (D): 1s' /2Sl  

Date: CI I l o  147 

I \  

- . Nipple Length: 

37.5" lb2fli) 

Calculator: bJ 

: 

1, 

1 I I 1 / 1  1 ' I  0 1  
2 3 4 s 1 ' 7  I I IO 

~ 

z5.0 15.7 125 10.0 8.3 7.1 $3 5.6 5.0 1.5 4.2 

81.3 62.5 son 4v.i  a5.7 11.3 n.3 2s.o 2z.7 20.3 
(17.5 70.0 58.3 10.0 a3.3 383  310 11.3 292 

90.0 75.0 61.1 56.3 50.0 11.0 40.9 17.5 

92.9 81.1 722 65.0 59.1 342 
91.8 O.I 7s.o ia.2 6 U  

94.4 85.0 l7.1 i t 8  
95.0 15.4 n2 

35.3 a7.s 

S.0 50.0 17.5 IO.0 25.0 2.4 18.8 l L 7  1S.O 1l.S 12.J 

91.7 70.6 U . 8  61.1 55.0 $0.0 JS.8 

I I I I I . I 
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Por. Change P i i t  
L n k  C k k  E2r.s - Fail 

Ti%$ - - 73.6 
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