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September 21, 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
Inedible Cooking System VOC, SOx, NOx, CO and PM Test Report

Dear Mr. Me ierhenry:

Please find enclosed a copy of the Test Report for VOC, SOx, NOx, CO and PM testing conducted at the IBP
Dakota City facility. The testing was conducted on July 22, 1998 by TRC Environmental Corporation. VOC, SOx,
NOx, CO and PM testing was completed per the Nebraska Compliance Sampling Methods and was approved
through protocol submittals, .

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,

T P LU SHpuas
Rechelle Kruse
Air Pollution Control Engineer

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

RK$8-574/DC-Stack Test

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

IBP created a project to quantify VOC emissions from their rendering processes including blood dryers, edible
dryers, and inedible cookers for both beef and pork. The testing was conducted on all three systems under various

heating conditions. The intent was to quantify VOC emissions for natural gas system as well as steam systems and to L

prove or disprove the difference in VOCs from products developed in fuel fired vs. steam heated processes.
. _ . J

VOC, SOx, NOx, CO, and PM data was obtaine_d at the outlet of the first packed bed. Testing was conducted at the
outlet of the first packed bed due to previous problems in September 1997 sampling at the outlet of the condenser.

- 30x, NOx, and CO data were also obtamed at the outlet of the condenser pnor to the first packed bed as well

:rr-,x WL e

Emlssmn Data

Test Data Outlet of Condenser

_ o 0669 o 00097 | o 0320

' :, 'Companng the dlﬁ'erence in the results fmm the outlet of the condenser to the outlet of the first packed bed for SOx,

NOx, and CO within the error of the data there is really no change (control efficiency) attributable to the scrubbmg
of the packed bed scrubber. For practical reasons, IBP will assume the SOx, NOx, and CO are the same through the™
system taking no efficiencies due to scrubbers. SOx, NOx, and CO data were obtained to compare with the test
results obtained by National By-Products in there December 1994 emission tested conducted in Des Moines, lowa.
TRC has reviewed the test report generated from the National By-Products and has summarized in a letter specific
reasons for invalidating the results of that December test (Attachment A).

The Results of December 1994 National By-Products Tests
Sam les Taken after Ventrui Scrubber Before Bonler lncineratnon

" Overall in comparison, the data obtained at IBP showed to much lower for all pollutants and much more reasonable.

SOx, NOx, and CO pollutants are formed from combustion and with the system being steam heated it is difficult to
justify the presence of combustion pollutants.

—




Process !nfomaﬁon During Test:

Total Inedible Crax Processed:

!
v
¢

P

_ Inedible Crax NOx Emission Factor:

-

Inedible Crax PM Emission Factor:

PR

.~ Test Data Test #l

' Head Kill

[(3,657 hd/day) x (39 Ibs/hd)]/13 hrs/day =
(IO 971 lbslhr) x (l ton/2,000 Ibs) = 5.49 tons/hr finished crax

Inedlble Crax VOC Ermssron Factor: . Crax Processed

~yoC Emissions from Inedible Cooking

Inedible Crax SOX Emiséién Factor: ** * Crf Processed

'CraxProcessed St S

- Crax Processed

VOC data obtained l‘rom the Lexington faclllty on July 21, 1998

5.49 tons/hr
0.812 Ibs/hr

0 812 lbs/hr/S 49 tons/hr 0. 15 lbslton f"mlshed crax

5.49 tonsmr

sox Enussnons from Inedible Cooking ~ 0.0669 Ibs/hr

) ,.0 0669 lbs/hrfS 49 tons/hr = 0.012 Ibs/ton finished crax

"5.49 tons/hr”

NOx Emissions from Inedible Cooking 0.0349 [bs/hr

0.0349 Ibs/hr/5.49 tons/hr = 0.006 Ibsfton finished crax

O R IS I

Inedrble Crax CO Emissaon Factor:

" 5.49 tons/hr

CO Emissions from Inedible Cooking 0.0320 Ibs/hr

0. 0320 lbs/'hrlS 49 tonslhr 0.006 Ibstton finished crax

Crax Processed 5.49 tons/hr

PM Emissions from Inedible Cooking

0.3823 lbs/hr/5.49 tons/hr 0.07 Ibs/ton ﬁmshed crax

AT S

1 184 lbs.fhr :
Test#2 0.890 Ibs/hr RS
Test #3 0.928 lbs/hr
Average 1.00 Ibs/hr

- *‘-L

Process Information During Test: Head Kill 4,665 hd/day
Inedible Yield 39.6 1bs/hd finished crax
Inedible Operation 20 hrs

Total Inedible Crax Processed:

Inedible Crax Emission Factor:

Crax Processed
VOC Emissions from Blood Drying

4.62 tons/hr
1.00 1bs/hr

1.00 Ibs/hr/4. 62 tons/hr = 0.23 lbs/ton finished crax

10,971 Ibs/hr finished crax

0.3823 Ibs/hr -

: 3,657 hd/day
' 'lnedible Yield : 39 1bs/hd finished crax
[nedib[e Operation Hours - 13

(4,645 hid/day) x (39.6 Ibs/hd)})/20 hrs/day = 9,236.7 Ibs/hr finished crax_
(9,236.7 Ibs/hr) x (1 ton/2,000 Ibs) = 4.62 tons/hr finished crax ’

VOC Emission Factor Average of Dakota Cny and Lexmgton data: (0.15+0.23)/2=0.19 Ib/ton ﬁmshed crax. -~ '
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' 'I‘hese emission factors generated by IBP w1ll be used to estlmatc emnss;ons ﬁom steam cookmg beef medlble crax
- and will supersede those emission factors generated by National By Products.
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. Attachment A
TRC Summary of Test Report and National By Products Decembe

.

r 1994 Test Report
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September 17, 1998

Ms. Rechelle Kruse

Air Pollution Control Engineer
IBP, Inc

P.O.Box 515 MD #34

Dakota City, NE. 68731

Re:  Review of CES test report dated January 5,1995
Dear Rechelle:
At your request I have reviewed the test report performed by Comprehensive Emission

Services (CES) on the Dupps 320U Continuous Cooker at the National By-Products plant in
Des Moines, Iowa.

- First and foremost I am under the assumption that this is a complete test report as submitted
by CES. My comments in tlns review are based upon my assumption that this is the complete

report.

Particulate Sampling -

1) - . :According to the Prpliminary;\jfe—lopity sheet located in Appendix B cyclonic flow

checks performed were only performed at points 4, 5 & 6 which indicate a 40 & 45
degree null angle. Where are points 1,2 &3 ? According to Method 5 if cyclonic
flow is >20 degrees corrective action must be taken prior to performing a Method 5
test. This alone would void all performed tests.

2) According to the Method 5 data sheets oven temperatures were not applicable (N/A).
I would like to see were this is stated in the method. Probe temperatures were only
monitored at various points on Run #1, at one point on Run #2 and were never
logged on Run #3. According to the method they need to be logged at each point.
Also the method states that the temperature must be maintained at 247 degrees +/- 25
degrees. Run #1 Point #2B shows a temperature of 219 degrees which is below the
allowed temperature.

3) According to Figure 2 on page 7 the stack diameter is 30 inches, all field data reflects
a 22 inch stack. This could just be a typing error.

TRC Environmental Carparation
1307 Butterfield Road, Suite 412 @ Downers Grove, (llinois 60515
Telephone 630-810-1122 o Fax 630-810-1494

Customer-Focused Solutions




Ms. Rechelle Kruse
September 17, 1998
Page 2

Continuous Emission Monitoring data (CEMS)

1) All of the scales used for measuring NO,, CO, SO, and THC are incorrect for the
concentrations monitored. I assume NO, was calibrated on a 0-1000 ppm scale using
a 1010 high gas, 415 mid gas and a 221 low gas to measure 10 ppm or less. This is
unacceptable. The drift alone was higher than the concentrations measured. The SO,
was calibrated on the 0-500 ppm scale to measure 31 ppm or less this is unacceptable.
The zero calibrations alone on SO, are half of the measured concentrations. CO was
measured on 0-1000 ppm scale, concentrations of CO were less than 20 ppm. Once
again drift alone was higher than most concentrations observed. THC was calibrated
on the 0-100 ppm scale measuring concentrations as high as 336 ppm. This is also
unacceptable. Reference Method 25 should have been used or 0-1000 ppm span
range.

2) I did not see any of the Protocol 1 gas certifications in any of the Appendices.

3) I did not see any of the calibration drift correction calculations in any part of the
report. o : :

4) I did not see in 'the_report what the actual scales for the testing was, I had to assume
based on cal gases what scale was used.

Process data

1) Raw material used relates to what kind of raw material. If the raw material used was
a mix of different animal scraps it is very hard to compare this to strictly beef
products. It basically compares apples to oranges when it comes to emission rates.

In closing I feel that this is very weak data and should not be used when determining actual
emission rates for this type of source. If you or anyone else has comments in regard to this
letter please feel free to contact me at (630) 810-1122.

Sincerely,

SesmR M,

Scott R. Miller
Manager, Measurements Division

TRC
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' EMISSION TEST REPORT
- - on
The Dupps 320U Continnons Cooker
" at the -
NATIONAL BY-PRODUCTS
facility in Des Moines, fowa
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September 20, 1995

o Conducte(_l
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Comprehensive Emission Services
1112 Maple .
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PREFACE

This report summarizes the results of the data collected on an emission demonsuauonmatﬂw
National Byproducts facility in Des Moines, Iowa. To the best of our knowledge the data contained in
this report is accurate and complete. Any questions conceming this report should be directed to Mr.
Douglas J. Ostrander, or Mr. Timothy C. Titus. Mr. Ostrander and Mr. Timsmaybeteachodby

phone at (515) 225-7372.

Mark Titus™ .
Reviewed By

Date September 29 1995
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INTRODUCTION

An emission test was conducted by Comprehensive Emission Services on the Dupps 320U Continuous
Cooker vapors after the Venturi Scrubber prior to the boiler incinerator at the National By-Products

facility ianMonm, Iowa. Thres Iowa Method 5 sampling runs with backhalf were performed.
Thiee Contintous Emission Monitoring (CEM) runs were also conducted in accordance with Method
25A. Thetmngﬁﬂﬁlbt}wreqmmmentsfortwdng on source #00445 established in the Polk County
Constmction Permit #‘704 The testing was performed on September 20, 1995.

' ’Coo:dmamg the field test were:
'nm Titus Comprehamive Em:sion Services S
Todd Ferrell - National By-Products : i e

Conductingtheﬁcldwstwere

Steve Dlnsmore Comprehemve Emission Services
© . Tim '_l_‘itus Comprehensive Emission Services

The appendum to this report contain thc followmg information and- data:

Ca 'Appendle Example Qlculatiom TRV
A "_-:'AppendixB Labotatory ‘Data Forms CED
ST :_l,'_._"'-?AppendixC: *Field Data:Forms S S
AR - -.. Appendix D:" Pretest Calibrations . - - i .

<2 Appendix B: Posttést Calibrations,
e Appendix F: . .Process Dita  ~
7. "Appendix G: CEM Data Forms |




SUMMARYOFRESULTS L

-

' Tabls 1 summarizes the test results for testing on the Dupps 320U Continuous Cooker vapors afier the
Venturi scrubber prior to the boiler incinerator. The test runs was completed on September 20, 1995.

These values are not.blat.]k Corrected.

- Particulats Net Weight - ..

Particulate Emission Rate

Flow, Rate

. Production Weight

ie
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'~ SAMPLING AND ANALYTICAL PROCEDURES

Sampllng Proceduns .

Particulate cmlssions were determined by U.S. Environmental Protection Agcncy (F.PA) Methods 1,
3,4, andIowaMethodS Thcsemethodsmuﬂed

Method 1= Sampla and Veloclty Traverse for Stationary Sources”
Method 2 - "Determination of Stack Gas Velocity and Volumetric Flow Ratc (Type

2,

.8 Pitot Tube)” .. - EE I

Method 3-"Gas Analys:s for Carbcm Dio:ude Oxygen, Excess Au' and Dry
B Molecular weight" proaeey RN
Mcthod 4E "Determination of Moisture Gontcnt in Stack Gases”

Mcthod ..,'Detznnmauon of Particulate Emissions From Stationary Soumw" T

R

These methods appear in detail in Title 40, Code of Federal Regulations {(CFR), Part 60 Appendlx A

and in the Iowa Compllance Samplmg Manual.

Thesampling apparamsissbownml’igurelonpageﬁ Aﬂeqdpmmtwascalibmted atths '
Comprehmsive Em:lsicm Semew’ office pnor to shipment to the test site.

The oonnnutms emissnon momtming emissions were determined by U.S. Environmental Protection
Agency (EPA) Method 25A.  This method is titled:

T

» Method 25A - “Determination of Total Gaseous Orgamc Concenhauon Usmg a Flame .

LT Iomzatxon Analyzer

LR P -

- ut‘ -.,5‘1'-: I3

.'_; W . . - ta - TLE T

ThlsMethod appeamindelail inTitle 40 Codeochdeml Regulatiom (CFR), PanGD"AppeﬁxA.

A total’ of 12 sample*{x;hts wero md for dctermimng particulate emissions. The sample time per

-

.__.,,'

pmeasﬁvéminu&foratotal sampling time of 60 minutes per test run. The stack sampling point

' locaﬁonsmshowninﬁgmeZanageT




Analytical Procedures

Particulate

“The patﬂculate emision s’ ‘was determined followlng procedures detailed in Title 40, CFR, Part 60.

Particulate samples collected on Whatman glass fiber filters were analyzed gravimetrically. The probe
and nozzles were rinsed with acetone. 'l'henmewasttansfemdtotaredbeakersandevaporatedto

" dryness. The impinger solutions were analymd for organic and inorganic particulate using Methylene

Chloride. The organic and inorganic solutions wers transferred to tared beakers and evaporated to

_dryness. Thcbeakusandﬂhmmdedccatedfor%houmandwenghwdmammmw;hg

weight differentials were oombmed to detexmine total particulate matter.

StaCkGasMonitorlng System R i‘; " T _;"1:: s

AGasSamplefortherefemceCEMsystzmwasoonﬂnuwslyexuactedfromtﬁestackthmugha
stainless steel sample probe. The extracted sample was pulled through a series of heated filters to
remove any particulats matter. The filters were heated to a temperature high enough to prevent

condenmtionofanymmsmmmthcgassuum. After the filters, a Teflon line was used to transfer

 the sample to the analyzers.» So that the stack gases were measured on a dry basis, the moisture was

removed&ommosamplegassucambyaofmfngemuondryem Theﬂowofthestackgas .
mmplewasmgﬂatedatacmstammwunmmimdnﬂ. :

Calibration Procedure

At the start of the day, the CEM momto:s were checked for calibration eror by, mtroducmg zero, mid-
range, and high-range EPA Protocol 1 gases to the measurement system at a point upstream of the
analyzers. Comprehensive. Emission Services refers to the calibration error test as the instrument
calibration. -After the instrument ca!ibration, each protocol gas was introduced into the sampling .

systemtodetenninod:emmplingsystcmhms. 'I‘hcgaswasmjectcdhtolhesamplmgvalvelomtod
" at the outlet of the samplirig probe. Thbmmwasconductedbeforeandafmreachoonsecuuvem
_:.nmbyhnodudngzemandupscalecahbranongamforeachmomwr 'l‘houpscale cahbranongasw
"'usedfottthBMbiaststswmﬂwuhhraﬂongascswhmhmoacloselyapproximatwdnefﬂumt

cuncenuaﬂonmomwreddminglhetestnms.
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" Stack Inside Diameter 30.0 inches
- " Distanco from
Stack Wall Inches : .

21.03

18.79

1549 .
6.51 -
321

097
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Gas velocxty presure

*NOMENCLATURE

Description
- Actual cubic feet per mlnute

Area of stack .
Percent water

_;thottubecalibmtlmcoefﬁcient

- Concentration of parﬁculate dry basis, standard eonditions
- “Diameter of nozzle _

" ,'._Drystandardcublcfeetpernﬁmne -

" 'Grains per dry standard cubic feetpernunute" *

Inside diameter of stack. -
Molecular weight, dry. stack gas
-Molecular weight, stack gas

Stack flow rate, dry standard condxtions
-Barometric pressute | :

~ Stack pressure’

_ Static pressure-
Average meter temperahue
Témperaturs of stack’gas -
Initial meter reading
Final meter reading
Volu:ne meter, actual

"._"'5"Avemge staekguvelocxty N - HEC
- -+ Total moisture collected .-~ - . w
Totalpa.tticulatemattereollected Rt
- Meter comrection factor':
. Sampling-time -
-Percent moisture by .volume

Percent carbon dioxide by volume. dry

Percent oxygen by. volume, dry
Percent isokinetic <
Pressure drop across- onﬂce meter

......
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PARTICULATE CALCULATION EQUATIONS
- Runl' |

l
i

1.. Volume meter
vn = (vl " vi) Y
= -(163.487 - '126_5_!90) 0976

-

2. Vohnne meter standard condmons ( 707, 2992 in. Hg)

.y, (P,, )
Ve {136
nm:*"'-. . T + 460

;-“t::;‘".,‘-‘“"““"-’?""‘s"::” 03 M
- 117 (64%0) [29 957 13, 6)
825 + 460
= 35.750 fi®

i .A .r
.-\.-u

3 Pm:entmmsturebyvohnne
00*004707 (Wc)
B"..
s 004701(wc)+v

= 100 x 0.04707 @21.1)
" 0.04707 @27.1) + 35.750

=30 % ‘

4. Molecular weight, dry stack gas
M, = 0.16 (%CO;) + 0.04 (%0;) + 28.0
- 0.16 0.0) + 0.04 (21.0) + 280

= 28.84

LN Y e T
o




" '5. Molecular weight, stack gas

- _B, By
M, = M, (1 100) + 18 (’1’66)

- - 30 3.0
a1 - 28] 19 (22)

- 28.52 -
6. StackPressnne W ,
s

PPyt 136

. S
0.20

=29.95 + 136

= 29,96 inch Hg"'-‘:* e -
7. Velocity of stack gas h
T
V= 60 x8549C, [T 460 (,/— )m
. NP, * o

- 60 % 85 49 (084) \I 2;’"966* 4:;’52 ez

',5"-3"-‘" ._.-z _ L. —,-.'. ‘ ;3_* : e - »::,r-:
= 519 ﬂlmm ) "
. . - "él‘:
8. Percent isokinetic -

g et lemAeat oo o
: [REEI RE .

100 (7, + 460) Vo

%I =
B 2
177ov,P,(1- B, )ﬂ(ﬂ]

. 100

100 (76 + 460) 35.750

: . 30)_ (0473}
17.7 (60) (519) 29.96 (1 lm)ﬂ-( - )

97.9 %




9. Area of stack ;f-'_--

11. Stack volummetiic flow rate, standard conditions ( 70°, 29.92 in. Hg)

BWS

17.7 vs A, P, 1 - =

Qu = , 100}
b T o, +460

76+460

\

-=1317dscfm

12.  Grains per dry anﬁdard!cgbic feet

- 1543 "_mEE )
vﬂm

_ 1543 (0.0113)
35.750

= 0.0049 gr/dscf

4
' * .
L . .




13. Bmission rate-

T s,
_ 60 (00113) (1317)
45359024, (35.750)
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: Pf'njectNumber {77§ - - L N
Plant Namye: : ' :
Date: V4 //'zc;r“a

Analysis Type: ——

(i
o)
il

Services

l

W
. wlll“

- - Tare .
. Number . Welght Weight : Welght .

| Fa® 30370 [2.0%¢ 0.000 .
T | Byg  [FRuly | 725t 0oL
) | BYyS |74 ¥ 4597 .| 000K |
D60 | R 2587 35283 90083 ik o

Vool S0 T Toul Ne Weight! 920 13 ¢ f-5.- is

Qo.0018

e A7

Hdentification Final -~ - Tare - Net
Number . Weight | Welght - Weight

mee - | Fe3] |2os¥ - [3-o8er | g0y .
(- o m '_:;:,ﬁ,B.l,c((»o 3829 - |643748 | 0.008% [p.0038
o | Byl | 2s0Y - |f2ko [o0.c00)
DIb)  zés6l |4ty o020

Total Net Weight | 0, 02 09

ooy Number ,.’_,_;:We!gh; 1 Weight -

—FFZQO 130087 - | 3.0083
| B&ql |[lesoxl | {4.go0l
s | gy 4728 |4 745
auic 55 | D62 [RCUL - Y1l w98 ],
] o ' Tonmuwdgm 0.

Idmtiﬁmginn Pinll -  Tare _
. Number . Welght | - Weigh

’ s

Identification
"I F= 3 inch filter P = 47mm filter B =~ [50ml Beaker C = 250m] Beaker D = 400ml Beaker
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Twede 0

Saturated

' N
Run No. W
Location: . S e
Date: - --° . - . L 9/19/9s

- Project # ' o :
% Isckinetics . 97.5‘
Initial Méter Volume (Cubic Feet)a 126.100
Final Meter Volume (Cubic Feet){- . _ 163.487
Meter Factor= o L L " 0.976
Pinal- Leak Rate (cu Ft/min)- L , , 0.002
Net mater Volume (Cubic Feet)= o 36.450 .

" Gas Volume (nry stad Cubic Fest 1o Deg)-v 35.750
Barometric Pressure’ (1n Hg) = THER 29.95
Static Pressure (Inches H20)a o _ ' 0.20

- 8tack Pressure (in Hg)- . “r 29.96
Pexcent Oxygen = - . - 21.00

~ Percent Carbon Dioxide= . .- - . 0.00

" Moisture. c°11ect‘.ed(ml)- T 27,1
Percent Waters : 3.0

'J v'e‘-" J\u.- e t‘-,-\‘ ;' PR .A..n‘l. [ - . T i .

Average Meter 'remperature (F)- : : 82.5
Average Delta H (- :in H20)=: . : 1.03
Average" Delta P (:anhea "H20)} = . 0.0238
Average stack Temp (F)}=. . 76
Dry Molecular Weighta ) . 28.84
Wet .Molecular Weight= . 28.52
sampnng Time (Minutes)= 60.0
Hozzle Diameter(!nches)-«-;-" I Eoooo- -t 0./473, .
V_Stack Diamater  (Inches)s T " 22,00
Stack Area. (Square Peet) 7 2.64
Pitot Coefficients" S o R R 0.84
Average Square ‘Réot’ of ‘Dalta’p (inches !120)- 0.1522
Stack VQlocit:y (Actual, ft/min)= . 519
Flow Rate ‘(Actual,” -Cubic. ft/min)m | - o 1,371
Flow Ral:e (Std, Dry, Cubic ft/min 70 Deg)= ‘ 1,317
Particulate Loading Pront: Half
Part:iculate Weight: Net {g)= . ' 0.0019
Paticulate 'Loading,*Dry Std. 70 Deg (gr/scf)- 0.0008°
Emigssion Rate (lb/hr)= - . 0,01
Pari;iculate Loading - Total Catch Including Impingers
Particulate: We:lght Net: (g)= ' o 10,0113
particulate Léading, Dry Std. 70 Deg (gr/scf)- 0.0049
Emission Rate (1b/hr)a= 0.06
Percent Impinger Catch= 84.07

T e




.

-. _‘

Particulate I.uoading - 'rotal Catch Including Impingers
Particulate We:lght ‘Het (g)-‘ _
Particulate Loading, Dry Std. 70 Deg® (gr/scf)..
Emission Rate (lb/hr)as

Percent Impinger Catch=

0.10
57.89

- 0,0209
~ 000807 - -

N L
\ . AN s
. . L
Run No. '}f- T 2. A T
Locaticn: - /| | - <
Date: ! - s '9/19/95 X
Project # ; : O i
% Isokinetic= 97.3 .
( - G
Initial Meter Volume' (Cubic Feet)- ' 178.400 {
Final Meter Volume (CUDic‘Feet}- ' 220.860.
Meter Factors. - . T 0.976 )
‘Final Leak Rate (cu rt/min)-.: . 0.002°
Net mater- }rolume (Cub:lc Peet:)- : .- 41.441
Gas Vblumnf1nry Btd‘Cuhic Feet 70 Deg)- 780374 ¢ Ean -
Ba.rometric Preasure~ (1n Bg) - T 29.95 75 ..
. Static Preasuroﬁ(!nches llO)-' o 0.20- v im0 .t
5 T Ty 29.96,%:._':
Percent Oxygen =4;?‘ 21.00
Percent Carbon Dioxide= . 0.00
Moisture COllected(ml)- L 54.6 -
Percent Waters - ° . 2.9 saturated:
! '--" "" -, ' . ey 2 "‘:";" e -t R .
Average Meter Temperatu:e S TR 85.9 / -
Average Delta -H (- in IHO)- ] St 1.31 R
. Average Delta P (inches* H20)= " . - . 0.0304 - .
' Average Stack 'remp (P}=" T 75
Dry Molecular Weight= ' ' 28.84
Wet Molecular Weight= 28.52
Sampling Time (Minut:es)- . e 60.0 _
Nozzle Diameter(Inchea)-““"**'“"*“’5{ 1 0.473 R
Stack Diamet:er (Inchea)n R T 22.00 - % '
Stack Area- (Squaxé‘—-"!_‘e'et) 2.64 ‘ 4 e
Pitot: c'oefﬂc:lent:- v LT, 0.8477 - s o
Average° Square RooLo“'D'efE”a ,_M“inches H20) = o, ;723 . an G o
/589 it
Flow Rate’ (Actual,f“ 1, 556 - AR e
Flow Rate ‘(std, Dry “L‘u.bic ft/m:l.n 70 Deg)- 1,496 Tl ey
Particulata Wbightigé : o ooea PR _ :
Paticulate. Loading. Dryistd 70" Deg (gr/scf)- . 0.00387 . ., G “i g
Emission Rate’ (lh/hr)- R 0.04° - . "




.Run No". . -. 0 .\ '- .‘ - - - -
Location: ' o

. Date: L
Project #

% Isokinetica

Initial Meter Volume {Cubic’ Feet)s -
Final Heter Vblume (Cubic Feet)- L
Mater ‘Factors NS

* PFinal. Leak Rate. (cu Ft/min)- -

;- ‘Net meter Volume (Cubic Feet)s ~ - *
Gas Vblume (Dry std Cubic Feat~70 Deg)-

4

Baromecric Pressure j}n Hg) ="
- Statie Presauravdlnches nzo;-' ceml
" Stack Pressure (in*Hg)- ‘ IR -

Percent Oxygen =
Percent Carbon Dioxide=
Moiature Collected(ml)-
Percent Hater- e

Average’ aeter Temperature Teye ]
Average Delta H ( in H20)= _ . m='?.f
Average Delta P -{inches H20)=
Average Stack Temp (F)= -
Dry Molecular Weight=

Wet Molecular Weight=

Sampling Time (Minutes)=
- Nozzle: Diame;er(lnghes)-

T, ' . .
v i -
. . . 3 .

-4 -

ar s
: £ g
T

Stack Velocity (ACtual ft/min)m= .. .-
- Flow Rate (Actual Cubic ft/min)=
';_Flow Rate {Std, Dry Cubic £t/min 70 Deg)-

-‘ - -

Particulate Loading - Front Half
.. Particulate weight NEt (g)= B
- Paticulate Loading Dry Std. 70 Deg (gr/scf)-
Emission Rate (lb/hr)=

- -‘
. b
.

Particulate. Weight Net (g)=_

Emission Rate (1b/hr)a=
Percent Impinger Catch=

-' -’

paxticulate Loading, Dry std. 70 Deg (gr/acf)-

9/19/95
97.6

221.700

263.877

0.976
0.003,
41.165

40,019

A

29.96

21.00
0.00
28.2

3.0

L rg7.0

1.28

0.0296
76
28.84
28.52

60.0

0.473

+» 22,00
2.64
"-0.845

0.1709

583
1,538
1,473

0.0021
0.0008- -
0.01 -

Particulate Loading - Total Catch Including Impingers

0.0120
0.0046
0.06
82.50

29.95
. 0.20

Saturated
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METER CALIBRATION

Cperator
Date
Previous Y Factor

Meter vVolume
Final
Inital
Net

Meter Temperature
Inlet
Initial
Final
Qutlet
Initial
FPinal
Avg. Meter Temp

Time
Meter Delta H
Barometric Pressure

Room Temperature
Initial

Final
Avg.Room Temperature

Pump Vacuum

Ver (std)
vm {atd)
Y Factor
Delta He

Averags Y . .
Average Delta H@

+/- 2% Criteria

Pexcent of.Avg Y

+/- 5% Cxriteria
Percent of Pinal Y

T.T K Factor
Sept 18, 1995 Meter Number
0.979 Orifice Number
RON 1

Cubic Feet 105.948
Cubic Peet 100.000
Cubic Peet 5.948
Deg. F 63.0
Deg. F 64.0
.Deg. F 62.0
. Deg. F 63.0
‘Deg. P 63.0
sec 420.0
inches H20 2.00
inches Hg 30.25
Deg. F 64.0
Deg. F 64.0
Deg. F 64.0
inches Hg 21
dscf 5.944
dscf 6.098
. 0.975
1.524

0.976 .

1,525 -

0.11°"

PASS

0.33

RUN 2

111.544
106.000
5.944

63.0
64.0
64.0

420.0
2,00
30.25

64.0
65.0
64.5

21

5.941
6.082
0.977
' 1.526

0.6426
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CONSOLE WORK SHEET
) | -
Operator: (( K Factor: - 697 é
Date: Ci,{’fir ,) 15 _ Meter 1D _ J
Prevlous Y Factor: — = 7 ’71"? : Orifice Number: "2
Run Number
METER VOLUME Units 1 2
Final w Jes. 94 % 1. 4F
Inital w Joo.000 | )06.000
Nater Temparallra '
!' INLST
Initial °F 63.0 64 o
Finel ‘F &Y. 0 A 5
OUTLET
Initiat "F 62 43
_Fina F £3 £y
Time sec ' "I 210 L{ 20
Meter AH in. H,'O 2.0 2.0
Barometrio Pressura In. Hg - . 3.25
Room Temperature ' : N
wa [ F | gf | &7
Fnal | = °F - &F | b6S
© Pump Vacuum - In.Hg ' 2( . 2
2C = Comrrenensive
g'E = MISSION
= S3 SErvIcES




ORFICE BRACKETING

l q Operator T.T. BRACKET ORPICES:
Date 18-8ep-95 Oxifice NWo. 1 3
l K Factor 0.3271
Orifice No. 2 2
Meter Y Factor 0.976 K Pactor 0.6426
' ORFICE #1 ORFICE #2
Matexr Volume
PFinal Cubic Feet 123.650 117.942
Inital Cubic Feet 118.000 112.000
I Net Cubic Feet '5.690 5.942
Meter Tenperature
l Inlet
Initial Deg. F 63.0 64.0
Pinal Deg. F 63.0 64.0
) Outlet :
l . Initial Deg. F 60.0 62.0
| . FPinal Deg. F 61.0 63.0
Avg. Meter Temp Deg. F 61.8 63.3
l Time sec 780.0 420.0
Meter Delta H incheg H20 0.53 2.00
l Barometric Pressure inches Hg 30.25 30.25
) Room Temperature
~) Initial Deg. F 63.0 64.0
' - Final Deg. F 63.0 64.0
Avg.Room Temperature Deg. F 63.0 64.0
' Pump Vacuum inches Hg 24 20
Vexr (std) dscf 5.625 5.944
v (atd) dscf 5.827 6.089
' Y Pactor (bracketa) - 0.965 0.976
+/- 2% Criteria \
Pexcent of Y © 1.10 0.02
l‘ PASS : PASS

L

ra
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BRACKETING WORK SHEET
Operator: Tr‘ Meter 1.D. I :
Date. — q"?hj KFactorNo. 1 ,'GZ'H
érev!ous Y Factor’ 0.9 7'(’ K Factor No. 2 —~ 6421
METER VOLUME Units 1 2
Final al )73-650 | /[7-F4%
infiat * )/ 5.000 | 1/12-000
Mater Temperature e .
INLET
Initfal - *F 63 Al
. Final o 63 4y
"OUTLET . -
~ Inital °F A 61
ma | 61 63
Time sec ?'%_‘_0_ LI 2-1 o
Mater AH in. H,0 .93 QQ
Barometric Pressure in.Hg "~ 3 o1 é 5 . wof%
. Room Temperature a R |
" oitet” | 0 °F 6% W73
Final - F 43 WA
Pump Vacuum in. Hg 74 70
=C = CoMPREHENSIVE .
-:E::E = Bhasston
= S3 Services
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METER CALIBRATION

-

&

Operatoxr J.T. K Pactor 0.6426
Date Sepy-25-95 Meter Number 1
Previous Y Factor 0.976 Orifice Number 2
RON 1 RUN 2
Mater Volume
Pinal Cubic Feet 399.658 405.950
Inital Cubic Feet 393.700 400.000
Net Cublc Feet 5.958 5.950
Meter Temperature
Inlet
) Initial Deg. F 64.0 67.0
Final Deg. P 66.0 69.0
Outlet - .
i Initial Deg. F 63.0 65.0
_ Pinal Deg. P 64.0 66.0
Avg, Meter Temp Deg. P 1 64.3 66.8
Time sec 420.0 420.0
Meter Delta H inches H20 2.10 2.10
‘) Barometric Pressure inches Hg 30.00 30.00
Room Temperature : .
Initial Deg. P 68.0 67.0
Final .Deg., F 68.0 69.0
Avg.Room Temperature Deg. F 68.0 8.0
Pump Vacuum inches Hg 19 19
ver {atd) dsce 5.873 5.873
Vm (std) dscf R 6.045 6.008
t 4 Facto:: .. 0.971 0.977
Y Fo 1.629 1.625
0.974
1.627
o 0.31
PASS
e s*fcritﬂria
Percent ot F:lnal Y 0.16
PASS




CONSOLE WORK SHEET

* Operator. J LT: K Factor. M
Date: C’L@‘"q" Meter 1.D. |

Previous Y Factor: 0. 97k ' Orifice Number: 4L

Run Number

METER VOLUME Units N 2

Finel e 399.45y Hp 4. 950
Inta fe 313,400 Y90.460

Meter Temperature
INLET

Initial °F 6 L’ C‘ 7

i
i
1
i
i
i
i
i
i
i ral | L6 L
i
i
i
i
]
1
1
i
i

OUTLET .
) Initel £ ol (3 - G5
| 09 v
Tme sec 420 [ 420
Meter AH | mHo | S [ L.
Barometric Pressure in. Hg_' | 30,00 30,9
Room Temperatura A S
mtet | | LY L 67
Finel F L 68 -l bi

Pump Vacuum - .In.Hg - ,7 .:' [7

Comnsfmnswn
EMISSION
Services

jln
@
Il

il
o
il

L
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ORFICE BRACKETING

Operator
Date

Meter Y Factor

Meter Volume
-Pinal
TInital
Net

Matex Temperature
Inlet
Initial
~ Final
Cutlet
Initial
Final
Avg. Meter Temp

Time
Meter Delta H
Baromaetric Preasure

Room Temperature
Initial
‘Final

Avg.Room Temperature
Pump Vacuum

Ver (atd)

vm {std) |

Y Pactor (brackets)

f/-.zggq;itexia
Percent of ¥

J.T.
Sept-25-95

0.974

Cubic Feet
Cubic Feet
Cubic Feet

Deg. F
‘Deg, F

Deg. F
Deg. F
Deg. F

gec
inches H20
inches Hg

Deg. F
Deg. F
Deg. P

inchea Hg

dacf
" dsef

BRACKET ORFICES:

Orifice No.

K Pactor

Orifice No.

K Factor

ORFICE #1

412.159
406.200
5.95%

70.0
72.0

66.0

68.0
69.0

420.0
2.10
30.00

69.0
63.0
€3.0

19
5.867

5.992
0.979

0.53
PASS

2
0.6426

3
0.3271

ORFICE #2

418.035
.412.300
5.735

71.0
71.0

68.0
69.0
69.8

780.0
0.53
30.00

69.0
69.0
69.0

24
5.546

5.736
0.967

PASS




o

|

Date 9-29-1 1

' BRACKETING WORK SHEET

‘Meter 1.D. l
K Factor No, 1 42 - 2
K Factor No. 2 0.2 B -7

Operator: J. I

Previous Y Factor .ﬁﬂL_ -

METERVOLUME . Units 1 2

Fine H12, 159 “41%.035
" Inital 404,200 | I3, 300

3

e 3

Metor Temperature -
INLET .

Initial F o 70 A

Final °F JA) | 7]

Intal | . °F b ¢§
Final F (5 (7
Tme | s ; | /%0
Meter AH in. HO . 0.53"
Barometric Pressure " inHg - - 5772 720

OQUTLET

Lpvhos [ F

6q

. Pump Vacuum dn.Hg . |

| le

: COMI?REHENSIVE
- BEassion
Services

Il

0
-lll"””””

i
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NATIONAL BY-PRODUCTS

FAX NO. 5152881007

NATIONAL

- »d e a3 wd e
" ss wa W

- s ek Bu =g e

L.
LI ]
beald 1
4

t

3Y-220DUCTS, INC.

- 1020 Locust 8%.." .. -
P.0. Box 615 o
Des Hoines, IA 50303 .
515-235-2165

FAX: 515-288-1007

T0:

Mr. Timothy C. Titus

V WITRH:

Comprehensive BElssion Servicss, ¥est Des Molnes

FAY NUMBER:

{ 515 ) 225 - 7894

DATE:

jeptamber 26, 13995

FROM:

J. Todd Farrell - Plant Coordinator

N0, OF PAGES:

ce:

- SUBJECT:

Attached {s the Dupps 320U cooker zenpe_atuzé

recorder chart for the processing:period -

atarting on 9-19 -95 afternodn ang’ fzn1shinq
up tha sorning: of 9- 20-95 at the Des Molnas‘*
N.B.D. plant ' . S L

?or yuuz enlsslon tests. ',  

Begin °rocesslng time : 5:10 DM .
Bnd Processing Timeé: 4150 AM -

* Processing Tine: 11 hours, 490 minutes ( 11 57 )

Rav Matarial processed: 412,469 pounds
Rav Matsrial procassing rate:

Rav Matarial processing rate:

Any questions pleasé cail.

Mr. Paul Bohlig - Treasurer, Des Molnes

Mr., Bob Bushnell - Plant Superintendent, Des Moines
Mr. Del Lane - Regional Manager, Das Molnes

Mr. Mark Myers - District ganager, Des Moines

-35,244 lb.s/hr.
17;7 tons/hr.

S

P. 01
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— SEP-28-85-TUE 16! 40 NHTIONHL BY-PRODUCTS FAX NO. 5152881007 P. 01

1020 Locust §t.

- rm wd Pl Y ew
- e pe e

e
‘ra

- wa

"4 ma w
- e e =y

: :  NATIONAL ' P.O. Box 615
; :  BY-PRODUCTS, INC. Des Moines, IA 50302
: : 515-288-2166

- we pa W e e
- =4 sE = B ve

-
- -

- sy T be
e ru =
-y

.
- .
- .

FAX1 515—233-1007

705 Mr. Pimothy C. Titus

WITH; ) Comprehensi?e.EmISSIOn Services, West Dec Molnes
FAX NUMBER: ( 515 ) 225 - 7894

DATE : | Saptenber 25;.1995

FROM: J. Todd Ferrell - PiAAt:éég;#£hator

NO, OF PAGES: 2

;H-SQE?QQTzﬁ L Attached is] tha Dupgs 31

recorder’, cha;-,,q;ﬁgﬁ

Aol

- - ol r .
GIE Gk I N D B e G D IR G0 B R G aE T & III

b

" Bnd Processlng Time.v CAMU

Processi{ng Tims:-11: hours“i40 minutes { 21.67 )
Raw Materlal: pzocessed. U 412,460

Raw Material: proceaslnqyrate- *-% 35,344
Raw Material nrocess:ng zate: ‘ . 17.7

Any questlons please ca;l
co: Mr. Paul Bohlig - Treasurer, Des Moines
Mr. Bob Bushnell - Plant Superintendent, Das Molnes
Mr. Del Lane - Regional Manager,’ Des Moines

| ¥ . 17 [3 [ IS WP ey SRR Y J P |
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"Comprehensive Emission Services"

"National By-Products "

“Des Moines, lowa"
"DATE 09-19-1995 "
"TIME 21:51:43 "

" Time

"sec/day "™
22:08:00
22:09:00
22:10:00
22:11:00
22:12:00
22:13:00
22:14:00
22:15:00
22:16:00
22:17:00
22:18:00
22:19:00
22:20:00
22:21:00
22:22:00
22:23:00
22:24:00
22:25:00
22.26:00
22:27:00
22:28:00
22:29:00
22:30.00
22:31:00
22:32:00
22:33:00
22:34:00
22:35:00
22:36:00
22:37:00
22:38:00
22:39:00
22:40:00
22:41:.00

. -22:42:00

22:43:00

22:44.00

-22:45:00 .

22:48:00
- 22:47:00

22:48:00

22:49:00
22:50:00
22:51:00
22:52:00
22:53.00
22:54:00
22:55:00
22:56:00
22:57.00

Average

ppm

236.5
250.58
245.59
257.27

2733
284,32

299.9
303.42
291.32
288.71
275.09
282.62
271.73
285.21
2868.14
292.39
281.08
276.43

266.5
266.25
261.75
265.63
257.62
260.01
249.77
252,33
245.96
246.42
242,75

255.3
250.93
255.59
256.16
252.71
255.44

247.92 -

258.65 -

Run 1

VvOoC "

| 2548 .
26536 -

2668.91 -

27114
277.07
278.05

2844
276.44
270.32
280.09

287.7

284.4
310.15

Corrected for Cal

Ibvhr

<

M

2ero
' 268.9
266.6
240"

10.7

Span
252,95

DSCFM
1317




"Comprehensive Emission Services"
"National By-Products "
"Des Moines, lowa"
"DATE 09-19-1995 " Run 2
"TIME 23:51:04 "

" 'nme " VOC n
"SeClday m ppm "
00:04:00 303.27
00:05:00 285.28
00:06:00 299.25
00:07:00 379.51
00:08:00 415.84
00:09:00 394.32
00:10:00 351.28
00:11:00 349.49
00:12:00 320.55
00:13:00 314.51
00:14:00 304.73
00:15:00 270.45
00:16:00 242.43

00:17:00 212.61 .
00:18:00 221.59
00:19:00 280.42
00:20:00 316.8
00:21:00 350.59
00:22:00 362.12
00:23:00 327.99
00:24.00 293.07
00:25:00 275.71
00:26:00 279.79
00:27:00 297.26
00:28:00 285.1
00:29:00 2925
00:30:00 278.5
00:31:00 288.75
00:32:00 280.47 .
.-00:33:00 244.95
00:34:00 - 227.8
00:35:00 . 219.17
00:36:00 283.69
00:37:00 305.28
00:38:00 299.63
00:39:00 311.99
. 00:40:00 297.19
00:41:00 287.9
00:42:00 262.32
00:43:00 225.71
00:44:00 218.09
00:45:00 289.74
00:46:00 329.97
00:47:00 329.05




00:48:00
00:49:00
00:50:00
00:51:00
00:52:00
00:53:00
00:54:00
00:55:00
00:56:00
00:57:00
00:58:00
00:59:00
01:00:00
01:01:00
01:02:00
01:03:00
01:04:00
01:05:00
01:06:00
01:07:00
01:08:00
01:09:00
01:10:00
01:11:00
01:12:00
01:13:00
01:14:.00
01:15:00
01:16:00

01:17:00 .

01:18:00
01:19:00
01:20:00
01:21:00
01:22:00
01:23:00

101:24:00
01:25:00

01:26:00
01:27:.00
01:28:00
01:29:00
01:30:00

. 01:31:00

01:32:00
01:33:00
01:34:00
01:35:00
01:36:00
01:37:00
01:38:00

328.43
309.17
312.31
300.59
303.44
294.86

273.6
251.76
269.18
329.31
330.54
338.67
321.01
317.71
310.04
307.93
320.11
320.28
333.14
329.52

289.5

307.7
336.51

329.6
337.63
320.55
317.85

299.6

305.5

-290.98

299.99
291.24
299.81
291.59
293.72

-309.58

307.84
321.75
318.36
320.25
314.56
326.31

-349.46

351.91
362.6
348.36

.356.36

336.34
336.36
323.08
344.19




"~ 01:39:00
01:40:00
01:41:00
01:42:00
01:43:00
01:44:00
01:45:00
01:48:00
01:47:00
01:48:00
01:49:00
01:50:00
01:51:00
01:52:00

333.08
338.35
322.16
322.36
312.93
310.87
304.61
304.96
300.24
293.73
296.75
311.59
307.89
326.86

-

i 3 e

- - * - - . . * 0 . . . - B . - - - . -

W

-

Zero Span DSCFM
Average . 307.4 204 257 1496
Corrected for Cal 303.4

ib/hr 3.11




"Comprehensive Emission Services”
"National By-Products *
"Des Molnes, lowa”
"DATE 09-20-1985 "
"TIME 02:26:34 "

" Time

"sec/day ™ ppm

02:28:00
02:29:00
02:30:00
02:31:00
02:32:00
02:33:00
02:34:00
02:35:00
02:36:00
02:37:00
02:38:00
02:39:00
02:40:00
02:41:00
02:42:00
02:43:00
02:44:00
02:45:00
02:46:00
02:47:00
02:48:00
02:49:00
02:50:00
02:51:00
02:52:00
02:53:.00
02:54.00
02:55:00
02:56.00
02:57:00
02:58:00
02:59:00
03:00:00
03:01:00
03:02:00
03:03:00

" 03:04:00

"~ 03:05:00
03:08:00
. 03:07.00
" 03:08:00
- 03:09:00
03:10:00
03:11.00
03:12:00

Average

255.02
252.06
269.63

"249.26

210.63
104.65
182.53
203.58
300.59
321.69
313.72
288.41
263.42
235.24
219.43
235.95
263.73
270.46
259.01
243.97
232.99
209.12
183.64

171.6
193.48
227.27
231.79

234.7
221.52
210.41
200.62
194:12
201.51
236.99
272.29

vOC

276.23 -

25641

238.57
235.01
243.24
289.51
319.29
323.63
326.66
228.38

Comected for Cal

Ib/hr

2443
236.3
2.39

Run 3

Zero

21.75

Span

257.3

DSCFM
1479

" A
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"Des Moines, lowa"
"DATE 09-19-1985 "
"TIME 20:48:54 "

"Time

"sec/day "™ ppm

20:49:09
20:49:24
20:49:39
20:49:54
20:50:09
20:50:24
20:50:39
20:50:54
20:51:09
20:51:24
20:51:39
20:51:54
20:52:09
20:52:24
20:52:39
20:52:54
20:53:09
20:53:24
20:53:39
20:53:54
20:54:09

851.54
852.46
853.59
851.71
642.23
539.56
546.13
552.31
557.85

452.8
250.61
250.36
247.57

1249.37

219.61
18.36
2.65
.0.56
-0.04
-0.43
1.31

"Coinprehensive Emission Services" Ical
"National By-Products "

L]

853.0 {71\
o Qe 1000 ppn

552.1 ﬂ/lt\j
571,,«00«05
2485 Low 250, /
£53.2
04 Zcro PR
Fo 1,317
b 1,4
B, 473
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"Comprehensive Emission Services” Cal1&2
"National By-Products "
“Des Moines, lowa"
"DATE 09-19-1995 "
"TIME 23:41:54"
1] "I"ime (1] VOC "
"sec/day ™ ppm "
23:42:15 265.7
23:42:30 261.97
23:42:45 261.79
23:43:00 258.53 257.4 Low
23:43:15 257.91
23:43:30 255.65
234345 2575
23:44.00 255.75
23:44:15 248.56

23:44:30  42.02 A{
234445 22,98
23:45:00 21.13 210 /ev O

23:45:15 . 20.78

23:45:30  42.08

23:45:45 254.44

23:46:00 558.54

23:46:15 557.64

23:46:30 558.12 W‘/
23:46:45 559.91 558.9

93:47:00 558.56

23:47115  456.2




III" l . . - -

"Comprehensive Emission Services" Cal2&3
"Natlonal By-Products "

"Des Moines, lowa"

"DATE 09-20-1995 "

"TIME 02:21:04 "

" Time ™ VOC "

"

"sec/day " ppm
02:21:19 559.12 AN
02:21:34 558.85 558.7

02:21:49 558.64

02:22:04 231.56

02:22:19 - 25.13

02:22:34 18.76

02:22:49 20,64

02:23.04 19.87 198 Zer?
02:2319  61.58

02:23:34 194.35

02:23:49 285.19

02:24:04 282.13 |
02:24:19 266.57

022434 25698 2566 [ g0
02:24:49 256.32

02:25:04 250.8




"Comprehensive Emission Services”
"National By-Products "
"Des Moines, lowa" Cal After 3
"DATE 09-19-1995 "
"TIME 03:27:08
" Time m VOC "
ﬂsedday " ppm "
03:28:15 564.32
03:28:30 568.14
03:28:45 557.84 /}\J;Q
03:29:00 558.21 560.7
03:29:15 568.12
03:29:30 565.14
03:29:45 555.14
03:30:00 547.45
03:30:15 258.41
03:30:30 259.78
03:30:45 258.8
03:31:00 257.95 2580 Lo~
03:31:15 257.12
03:31:30 252.31
03:31:45 217.35
03:32:00 69.92
03:32:15 23.74
03:32:30 24.56 .
03:32:45 23.89
03:33:00 22.73 23.7 /‘fg
03:33:15 22.31
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Scott Specialty Gases, lnc.:

1260 COMBERMERE STREET, TROY, Ml 46083 R (810) 5652050 FAX:(810) 566-2134

-

CERTIFICATE OF ANALYSIS: EPA PROTdCbL GAS

Balsnce Gas: Nitrogen

Customer * Assay Laboratory - ‘
C A E INSTRUMENT RENTAL Scott Speclalty Gases, Inc Parchase Order :  11785-71500,
246 WOODWORK LANE 1290 Combermere Scott Project#: 569024
PALATINE, IL 60067 Troy, MI 48083
ANALYTICAL INFORMATION
o EPA

‘Eﬁ eaﬂﬂegﬂouwupaﬁxmed ar TmenbauymmoleAmyanﬁCmﬁaﬁonofm

- .Cyllnder Nomber : ALMO047523 Certificate Date :  8/8/94 Expiration Date: 8897
. Cyllnder Pressure+: 1900 psig | Previous Certificate Date:  None o

-t _-"'.m m .
- -?!"“:

Propane 250.1 ppm - 1% NIST Directly Traceable

) x i mumwbelqlhdﬂ kbd.uwlsom
Tl .._m-:mnq of usul known eror soarces whick af least include. precision of the measurement processes.
" pe Expiration Date Cylinder Number . Concentration
10/14/95 AAL18426 973.2 ppm Propane in Nitrogen
Insh'nmentIModelISerill H Last Date Calibrated Auaslytiesl Principle
BeckmmMOOI 1002059 . W94 Flame Ionization Detection

. | Special Notes ) dﬁw%

. First Triad Analysls Second Triad Analysis Calibration Curve
Dea 6054 Resporee Unix v . . ConctmtraonsAsBreCi0T &80
v Itv000  R1%7.30  Tie23.00 ’ 1=1.,00000 NTRM 2848
Reg730 Q00 TS0 - Constants: A=Q.049241000
2000  THGA00 R - || p=t0.002000000 €=0.000000000
Ay Cona of Gt Ot 2%0.100m ’ : De0.000000000 E=0.000000000
L
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Scott Specialty Gases Inc..

. L T
- S -

1290 COMBERMERE STREET, TROY, MI 43083

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS

(810) 589-2950 FAX: (810) 589-2134

~'Cyilnder Number : ALM047565

Certificate Date:©  3/8/94

Customer Assay Laboratory
C A E INSTRUMENT RENTAL Scott Specialty Gases, Inc Purchase Order:  11785-71500,
246 WOODWORK LANE 1290 Combermere _ Scott Project #: 569024
PALATINE, IL 60067 Troy, M1 48083 ’ e
_ANALYTICAL INFORMATION
: EPA
onsm was performed i lobﬂ lMﬂltyMeolF«Amyde«ﬁﬂaﬂmotGm
1:;\ fu

Explration Dats:  &/8/97

- Cylinder Pressure +: 1900 psig . Previous Certificate Date :  None
Certified Concentration Analytical Uncertainty®
5582 ppmn - +1% NIST Directly Traceable
-.Balance Gas: Nitrogen
cylinder presssare 150
- +mm“mmm hmddndmaﬁtmwhﬂ at least inclode- precision of the measurcment processes,
REFERENCE STANDARD
Type Expiration Date Cylinder Number Concentratlou
** " NTRM 2646 10/14/95 AAL18426 973.2 ppm Propane in Nitrogen
Insﬁ‘umenmodeHSerhl H Last Date Calibrated Analytical Principle
 Beckman/400/1002059 87494 Flame lonization Detection
R
ANALYZER READINGS (Z=Zero Gas R=Reference Gas T=Test Gas r=Correlation Cocfficient)
. : .‘C_omponent: First Triad Analysls Seeond 'l‘rlld Analysis C‘allbrlﬂou Curve
Propane Dew 8354 Response ks ConcrmtratioraAeBreCa DT s
! ZI%000  R1SS730 ' Ti=5800 . DR | s NTRM 2546
j e |ressize ma00 12580 - F o ] Conetant AP.0241000
5 N0  THESE0 RO . ' 6-10.00000000 - G=0.000000000
A, Cana. of Cust. CAb. 558.2 pprn D=G.000000000 E=0.000000000

o 4 . Lt :
PR o, L Pt T . ‘.F : .

-

..

Special Notes

YRS

Analyst /
- A
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Scott Specialty Gases, Inc.:
- 1290 COMBERMERE STREET, TROY, M|4808'3 ' ) . (810) 589-2950 FAX:(810) 589-2134

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS

Customer Astay Laboratory

C A E INSTRUMENT RENTAL Scott Specialty Gases, Inc Paorchase Order: 12021-71300
246 WOODWORK LANE 1290 bermere Seott Project#: 570587
PALATINE, IL 60067 Troy, MI 48083

ANALYTICAL INFORMATION

This certi menpuﬁnmdawordin to EPA Tracesbility Protocol F Assay and Certification of Gaseous
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SECTION 1.0
INTRODUCTION

1.1  OVERVIEW

[BP, Inc. (IBP) operates a rendering plant located in Dakota City, Nebraska. This test program
determined the emission rates of a number of pollutants from the Supercooker.

TRC Eavironmental Corporation (TRC) of Downers Grove, Hlinois was retained by IBP to

provide sampling and analytical support to determine the actual emission rates of the
Supercooker.

IBP had emissions testing conducted for particulate matter (PM), sulfur dioxide (SO,), nitrogen

oxides (NO,), Carbon Monoxide (CO), and total gaseous non-methane organics (TGNMO) as
carbon,

Sampling and analysis procedures described in this document were conducted using procedures
deemed acceptable by the NDEQ and the USEPA. TRC was responsible for the collection and
analysis of all flue gas samples.

1.2 SCOPE OF WORK

The test program approach involved conducting a series of three test runs on two sources. Each
test determined the concentration and emission rates for O,, CO,, NO,, SO,, CO, TGNMO, and
PM. Velocity and moisture were only determined during testing on the outlet of the first packed
bed scrubber for each run. Previous flow and moisture data was used on the Supercooker

condenser outlet. Table 1-1 presents the sampling locations and the parameters tested at each
location.

The results of the test program are presented in a format acceptable to the NDEQ.




The required measurement parameters and test methods used to accomplish these objectives
were:

L 40 CFR Part 60, Appendix A, USEPA Reference Methods (RM)

. RM1&2- Velocity and Flowrate

. RM 3A - Oxygen and Carbon Dioxide
. RM 4 - Moisture

. RMS5 - Particulate Matter

. RM6C - Sulfur Dioxide

. RM 7E - Oxides of Nitrogen

. RM 10 - Carbon Monoxide

. RM 25- Total Hydrocarbons

TABLE 1-1. SAMPLING LOCATIONS AND TEST PARAMETERS

Supercooker Condenser Qutlet 0,, CO,, NO,, SO, CO

First Packed bed scrubber outlet 0,, CO,, NO,, §0O,, CO, TGNMO, PM




l...—

SECTION 2.0
SUMMARY OF RESULTS

2.1 SUMMARY OF RESULTS

All data are being reported without qualification. All tests on this unit are reported without any
anomaly. Previous flow and moisture data was used to calculate Ib/hr emission rates on the
condenser outlet.

Testing was performed at the outlet of the first packed bed scrubber initially. This location was
picked because of its ability to meet Method 1 criteria. It was discovered during this series of
tests that this particular location had two unidentified sources also piped into the packed bed
scrubber system. At the discretion of the NDEQ observer three one hour tests were also
performed at the condenser outlet location for O,, CO,, NO,, SO,, CO. Previous flowrate and
moisture data was deemed acceptable to determine and compare emission rate results from the
two locations.

The emission rates calculated were virtually identical except for the NO, Ib/hr. It is determined
that the two unidentified source are contributing to the higher NO, Ib/hr number, Table 2-1
summarizes the findings of the test series conducted on July 21,1998. Supporting data can be
found on the field sampling data sheets in Appendix A.

Table 2-1 Summary of Results

.0097 0669 0320 N/A N/A

0349 0627 .0305 8122 3820




SECTION 3.0
PROCESS DESCRIPTION AND OPERATION

3.1 GENERAL PLANT ACTIVITIES

IBP operates a slaughter, processing, plant at Dakota City, Nebraska. The Inedible Supercooker
is used to cook raw inedible meat and bone, to produce crax and tallow. Inedible tallow is sold as
a product, and inedible crax is blended with LoPro from the edible system to produce inedible
meat and bone meal. Flue gas from the inedible Supercooker was tested for Q,, CO,, NO,, SO,,
CO, TGNMO, and PM prior to exhausting to the atmosphere.

The plant was operated at normal operating conditions during the series of emission testing.
Supporting process data can be found in Appendix C.




SECTION 4.0
SAMPLING LOCATIONS

4.1  FIRST PACKED BED SCRUBBER OUTLET

This location was chosen because of its ability to meet Reference Method 1 criteria. The location
was a rooftop location. The sampling ports were 90 degrees offset of each other. The inside
stack diameter was 26.0 inches. The ports were located 15 ft upstream and 21 inches
downstream of a disturbance. TRC determined the sampling traverse points in accordance with
EPA Method 1. A copy of the data sheet can be found in Appendix A.

42  CONDENSER OUTLET

Sampling was conducted on Supercooker condenser outlet exhaust. The inside stack dimension
was measured to be 6 inches in diameter; therefore, the stack area equals 28.3 square inches.

TRC utilized the flowrate and moisture from testing conducted in September of 1997 by TRC
Environmental Corporation.




SECTION 5.0
SAMPLING PROCEDURES

51 OVERVIEW

This section describes the procedures that TRC followed during the field sampling program.
Throughout the program TRC followed EPA Reference Methods 40 CFR Part 60 Appendix A.

Any deviations from the specified test methods are fully documented and approved by the NDEQ
observer.

The remainder of this section is divided into several subsections: Field Program Description,
Presampling Activities, and Onsite Sampling Activities.

52  FIELD PROGRAM DESCRIPTION

The field sampling was conducted by TRC during July 1998. The units operated in their normal
seasonal operating range. Each test run was 60 minutes in length and consisted of a velocity
traverse and effluent sampling as specified for O,, CO,, SO,, CO, NO,, TGNMO and PM.

The test methods utilized were in accordance with 40 CFR Parts 60, Appendix A and are as
follows:

® Method 1 and 2 - Velocity Profile ® Method 3A - O, and CO,
® Method 4 - Percent Moisture ® Method 5 - Particulate Matter
® Method 6C - SO, ® Method 7E - NO,

® Method 25 - Total Gaseous Non-Methane Organics as carbon

53 PRESAMPLING ACTIVITIES

Presampling activities include equipment calibration, precleaning of the sample train glassware,
and other miscellaneous tasks. Each of these activities are described or referenced in the
following subsections. Other presampling activities include team meetings, equipment packing,
and finalization of all details leading up to the coordinated initiation of the sampling program,




5.3.1 Equipment Calibration

TRC follows an orderly program of positive actions to prevent the failure of equipment or
instruments during use. This preventative maintenance and careful calibration helps to ensure
accurate measurements from field and laboratory instruments.

Once the equipment has gone through the cleaning and repair process it 1s then calibrated. All
equipment that is scheduled for field use is cleaned and checked prior to calibration. Once the
equipment has been calibrated, it is packed and stored to ensure the integrity of the equipment.
An adequate supply of spare parts is taken in the field to minimize downtime from equipment
failure.

Inspection and calibration of the equipment is a crucial step in ensuring the successful completion
of the field effort. All equipment is inspected for proper operation and durability prior to
calibration. Calibration of the following equipment is conducted in accordance with the
procedures outlined in EPA documents entitled "Quality Assurance Handbook for Air Pollution
Measurement Systems; Volume Il - Stationary Source Specific Methods" (EPA-600/4-77-027b)
and 40 CFR Part 60 Appendix A. All calibrations will be performed prior to test program.

° Probe Nozzles (QA Handbook, Vol I11, Section 3.4.2, pp. 19) - average three I
measurements of nozzle; difference between high and low < 0.1 mm. Recalibrates,
reshape and sharpen when nozzle becomes nicked, dented, or corroded.

L Pitot tubes (QA Handbook, Vol 111, Section 3.1.2, pp. 1-13) - measured for appropriate
spacing and dimensions or calibrated in a wind tunnel. Rejection criteria given on the
calibration sheet. Post-test check - inspect for damage.

® Thermocouples (QA Handbook, Vol III, Section 3.4.2, pp. 12-18) - 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,

® Dry gas meters (EPA 40 CFR Part 60, Method 5, Section 5.3) - calibrated against a wet
test meter. Acceptance criteria - pretest Y, =Y =+ 0.02; post test Y =+ 0.05 Y,




° Field barometer {QA Handbook, Vol III, Section 3.4.2, pp. 18-19) - compared against a
mercury-in-glass barometer or use Airport Station BP and corrected for elevation.
Acceptance criteria - + 0.02 in. Hg; post-test check - same.

L Analytical balances (QA Handbook, Vol III, Section 3.4.2, pp. 19) - Acceptance criteria -
calibrate with Standard Class-S weights within + 0.5 g of stated value. Rejection criteria:
Have manufacturer recalibrates or adjust.

L Method 25 rotometers - (QA Handbook Section 3.17.2, pp. 4-8) - calibrated against a
standard bubble meter. Acceptance criteria - pretest Y; = 0.05Y; post-test check -
average 3 run theoretical volume + 10% of average 3 run actual volume,

5.3.2 Glassware Preparation

Sample train glassware and sample containers did require specialized precleaning to avoid
contamination of the sample from the collection container or devices. The sample train glassware
necessary for the Method 5sampling was precleaned using an alconox soap and water wash with a
tap water rinse. Deionized water was used for final rinsing followed by air drying. The glassware
was then sealed with parafilm.

5.3.3 Sample Media Preparation

All reagents were checked in accordance with TRC's existing QC Program to minimize the
probability of using contaminated solvents. This includes the use of spectro-grade solvents from
the same lot and the collection and analysis of the appropriate blanks.

5.3.4 Continuous Emissions Monitoring

TRC conducted continuous emissions monitoring at each source as specified by the permit for
oxygen (EPA Method 3A), carbon dioxide (EPA Method 3A), oxides of nitrogen (EPA Method
7E), sulfur dioxide (EPA Method 6C) and carbon monoxide (EPA Method 10) during all test
conditions. TRC did follow procedures outlined in the EPA Publication 340/1-83-016 regarding
setup and operation of its Transportable Continuous Emissions Monitoring System (TCEMS).




The TCEMS consists of three subsystems: sample acquisition/conditioning, sample analysis, and
a data acquisition system. Sample acquisition/conditioning is designed to deliver a representative
sample of the stack gas stream to the sample analysis subsystem. Since the gas stream must be
clean and dry for the O,, CO,, SO,, CO, and NO, analyzers, a glass fiber filter and noncontact
moisture condenser was used for particulate and moisture removal. The sample line was heat-
traced to eliminate inline condensation prior to the condenser.

In each case, accurate interpretation of analyzer response requires the systematic calibration of the
instrument against gases of known concentrations.

The data acquisition subsystem consists of a Campbell 21X digital data logger designed to receive
and log instrument signals (raw voltages) at user defined intervals. The resulting values are
instantaneously accessible. Once the system is set up, the TCEM is connected to a power source
and brought online. Sample line and signal wires are strung between the sampling and TCEM
locations, and the probe is placed in the duct at the sampling location.

Prior to insertion of the probe into the stack, the sample/acquisition system is leak checked by the
following procedure:

plug probe;
observe that flow in rotameter reaches zero Lpm;
observe vacuum; and

e e o ow

confirm that sample vacuum during sampling does not exceed vacuum attained
during leak check.

The initial phase of instrumental analysis methods requires calibration of all involved monitors. At
the beginning of each day, direct instrument calibrations for zero and upscale gases were
performed prior to initiation of testing by direct calibration gas injection. System calibrations
were performed both prior to and following each run using zero and one upscale gas
concentration. This is accomplished by directing calibration gas through the sample line and
conditioning system to assess system bias. Following completion of the required runs, final
system calibrations were performed. These procedures allow for determination of initial and final

system bias, as well as system drift. Typical calibration gas values and instrument range settings
are listed below:




TABLE 5-1

Analyzer Calibrations Gases

NO, 0-100 ppm 84.3 46.0 NA nitrogen

0, 0-25 % 18.0 10.2 NA nitrogen
CO, 0-20 % 17.7 9.9 NA nitrogen
CO 0-100 ppm 86.9 30.3 N/A nitrogen
SO, 0-100 ppm 88.7 451 N/A nitrogen

These analyzer ranges were adjusted on the first day of test after preliminary measurements are

taken.

Calibration gases used were EPA Protocol 1, traceable to the National Institute of Standards and
Technology (NIST). The measurement system performance specifications as stated in 40 CFR 60
Appendix A, for Methods 3A, 6C, 7E, and 10 are listed below and were the performance criteria

for this program.

Table 5-2 Performance Criteria

Zero Drift, % of range <+3 <#3 <+3
Calibration Drift, % of range <% 3 <+3 <+ 3
Response time, seconds < 60 s 60 < 60
Interference Response, % of range <+2 <£2 NA
NO, to NO Converter, % efficiency > 90 NA NA
Calibration Error, % of cal gas <+2 <#£2 <£5
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5.3.5 NO, to NO Conversion Efficiency

The NO, to NO converter was checked in the following manner. A mid-level NO gas was
introduced into a 30 liter Tedlar bag and diluted one-to-one (1:1) with air. The bag was then
hooked up to the sampling system and drawn through the system for 30 minutes. The converter

check did meet the method requirements. A copy of the converter check can be found in
Appendix E.

5.4  ONSITE SAMPLING ACTIVITIES

Onsite sampling activities included the determination of the response time of the TCEM system at
four sources. A copy of this data sheet can be found in Appendix E.

5.4.1 Determination of the TCEM System Response Time

After the TCEM system is set up, response time was determined. Zero gas was introduced at the
TCEM system calibration gas valve assembly until a stable zero response was achieved. Once
achieved, the calibration gas valve at the manifold was switched to the high span gas. Response
Time is the recorded time it takes the analyzer to respond to within 90% of the cal gas value.
This upscale response was conducted three times. A down scale response time was also
conducted three times starting at a high span calibration value and switching to the zero span gas.

5.4.2 EPA Methods 1 and 2 for Velocity Measurements and Cyclonic Flow

Velocity traverses were conducted at the scrubber outlet sampling location with an S-type pitot
assembly in accordance with EPA Reference Methods 1 and 2. An S-type pitot tube with an
attached inclined manometer was used to measure the exhaust velocities. An attached Type-K
thermocouple with remote digital display was used to determine the flue gas temperature. During
the compliance test program, velocity measurements were conducted during each test run. The

required number of velocity measurements points for each sampling location were determined
following EPA Method 1.

A cyclonic flow check was conducted on the outlet duct in accordance with Section 2.4 of EPA
Method 1. This procedure is referred to as the nulling technique. An S-type pitot tube connected
to an inclined manometer is used in this method. The pitot tube is positioned at each traverse

11




point so that the face openings of the pitot tube are perpendicular to the stack cross-sectional
plane. This position is called the "0° reference”. The velocity pressure (AP) measurement are
noted. If the AP reading is zero, the cyclonic angle is recorded as 0°. If the AP reading is not
zero, the pitot tube is rotated clockwise or counter clockwise until the AP reading becomes zero.
This angle is then measured with a leveled protractor and reported to the nearest degree. After
this null technique is applied at each traverse point, the average of the cyclonic angles is
calculated. If this average is less than 20°, the flow condition in the source is acceptable to test.

Cyclonic flow was not present in any of the sources tested. Supporting data sheets can be found
in Appendix A.

S5.4.3 EPA Methods 3A for Flue Gas Molecular Weight

Oxygen and carbon dioxide concentrations were determined according to EPA Reference Method
3A, "Determination of Oxygen and Carbon Dioxide Concentrations in Emissions from
Stationary Sources (Instrumental Analyzer Procedure)".

These concentrations are needed to calculate the molecular weight of the gas streams for
calculating the volumetric flow of each sampling location.

5.4.4 EPA Method 4 for Moisture

Moisture was determined according to EPA Reference Method 4, "Determination of Moisture
Content in Stack Gases". The principle of this method is to remove the moisture from the sample
stream either volumetrically or gravimetrically. Method 4 was used in conjunction with the
Method 5 sampling trains.

5.4.5 EPA Method 5 for Particulate Matter

Particulate matter was determined according to EPA Method 5, "Determination of Particulate
Emissions From Stationary Sources".

The sampling train consisted of a heated, glass-lined probe, with a stainless steel button-hook
nozzle. A thermocouple and S-type pitot tube were attached to the probe for measurement of gas
temperature and velocity measurements.  The sample gas passed through the probe assembly to
a heated glass filter holder assembly containing a quartz fiber filter and a Teflon fiit support. The
filter holder was maintained at 248°F + 25°F throughout each test run. Downstream of the

12




heated filter, the sample gas passed through a series of four ice-cooled impingers kept below 68°F
to enable condensation of entrained moisture. The first and second impingers contained 100 mL
DI water . The third impinger was empty. The fourth impinger contained 200 grams of silica gel.

The impingers were followed by a Nutech Model 2010 dry gas meter, pump, and calibrated orifice
meter.

Sampling was conducted under isokinetic (£ 10 percent) conditions with readings of flue gas
parameters recorded at every sampling point during the traverse.

Leak checks of the entire Method 5 sampling train were performed before and after each sampling
run. All leak checks and leakage rates are documented on the relevant field test data sheet. The
acceptance criteria for the Method 5 train is a leak rate of < 0.02 cfm at the highest vacuum
obtained during the run.

Following the completion of each test run, the Method 5 train was transported to a recovery area
onsite. The sample recovery sequence was as follows:

4 Remove the sampling train to the recovery area.

L Note the condition of the train (i.e., filter condition, impinger contents color, silica gel
color, etc.).

o Sample No. 1 - Disassemble the filter housing and transfer the filter to its original glass
petri dish. Seal the container with Teflon® tape and label it with the appropriate sample
information.

L Sample No. 2 - The front half of the train, nozzle, probe, and front-half filter housing,
were brush-rinsed with acetone into an amber glass container with a Teflon-lined cap. The

rinse procedure was performed three times after which the container was sealed and
labeled.

® Sample No. 3 - The contents of the first, second and third impingers were measured for
volume and transferred to a clean polyethylene container. The impingers, right angle, and
U-tubes were rinsed with distilled deionized water into the sample container. The
container was then sealed and labeled.

13




° The silica gel is returned to its original container and weighed to obtain a final weight.

* All containers were checked to ensure proper sealing, proper labeling, and that all liquid
levels were marked. All samples were then logged onto the chain-of-custody record.

The Method 5 train resulted in the following samples:

® Filter
® Front-Half Acetone Rinse
® Back-Half DI water

5.4.6 Emissions Testing for O,, CO,, SO,, CO and NO,

TRC conducted continuous emissions monitoring for oxygen (EPA Method 3A), carbon dioxide
(EPA Method 3A), sulfur dioxide (EPA Method 6C), oxides of nitrogen (EPA Method 7E) and
carbon monoxide (EPA Method 10).

The sampling train starts with a heated (248°F + 25°F) stainless-steel sampling probe and filter
box. The sample stream was then drawn through heated (248°F + 25°F) Teflon® sample line and
a sample conditioner to remove the moisture from the gas stream. The sample was then drawn
through Teflon® tubing by a leak-free Teflon® double diaphragm pump to a stainless-steel sample
manifold with an atmospheric by-pass rotameter. The O,, CO,, SO,, CO, and NO, analyzers did
draw samples from this manifold.

All TCEMS data was recorded as averages by a Campbell 21X digital data logger designed to

receive and log instrument signals. The results will be expressed in ppm for SO,, CO, NO, and in
percent for O, and CO,.
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5.4.7 Emissions Testing for TGNMO

Total hydrocarbons were determined in accordance with EPA Method 25, "Defermination of
Total Gaseous Organic Concentration". Single point sampling was conducted.

54.7.1 USEPA Method 25 Train for Total Gaseons Non-Methane Organics

TGNMO sampling as conducted following the criteria of USEPA Reference Test Method 25.
Flue gas was sampled from the scrubber 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.
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SECTION 6.0
ANALYTICAL PROCEDURES AND CALCULATIONS

This section delineates the analytical procedures and calculations which were used during the IBP
Compliance Test Program.

6.1 ANALYTICAL PROCEDURES

6.1.1 Particulate Matter

Particulate sampling was accomplished by following the procedures in EPA Method 5. The
sampling of particulate was done with the use of an EPA Method 5 sampling train. Particulate
analysis was conducted by TRC Environmental Corporation.

All filters for the test program were labeled on the back side with an identification number. The
filters were desiccated to a constant weight. The filters were then placed in glass petri dishes and
sealed with Teflon® tape. An identification label is placed on the dish. The beakers used for the

dry down of the acetone rinse were cleaned and dried in an oven at 225°F. The beakers were
desiccated to a constant weight.

The front-half acetone rinse was air dried in a tared beaker and then desiccated and weighed to a
constant weight. The filter 1s desiccated and weighed to constant weight., The sum of the net
weights for the probe wash and filter catch is used to calculate the concentration of particulate
matter in gr/dscf. The emission rate in Ibs/hr was also calculated.

6.2 CALCULATIONS
6.2.1 Flowrates and Isokinetics

Calculations for the determination of gas velocity at stack conditions (afpm), gas volumetric flow
rate at stack conditions (acfm), and gas volumetric flow rate at standard conditions (dscfm) and
percent isokinetics can be found in Appendix B.
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6.2.2 Particulate Matter - Grains per Dry Standard Cubic Foot

Emission rates in terms of grains per dry standard cubic feet (gr/dscf) were calculated using the
pollutant emission rate in terms of milligrams (mg) divided by the volume of gas coltected {dscf).

gr/dscf = 00154 xmg+ (528 x (Y) x (YM) x (PB+PM)
[ { 29.92 x (TM + 460) } ]
where:
dsef = Dry standard cubic feet at 68°F (528°R) and 29.92 inches Hg
0.0154 = 0.0154 grains per milligram
Y = Dry gas meter calibration factor
VM = Volume metered, ft*
PB = Barometric Pressure, inches Hg
PM = Average Orifice Pressure Drop, inches Hg {Avg. AH inches H,O + 13.6)
™ = Average Dry Gas Temperature at Meter, °F

6.2.3 Particulate Matter - Pounds Per Hour

Emission rates in terms of pounds per hour (Ibs/hr) were calculated using the particulate matter
emission rate in terms of grains per dry standard cubic feet (gr/dscf), outlet stack flowrate - dscfim
(Qs), 60 minutes/hour, divided by 7000 grains in a pound (gr/ib).

lbs/hr = gridscf x Qs x 60
7000

6.2.4 SO, NO, and CO - Pounds Per Hour

Emission rates in terms of pounds per hour (Ibs/hr) were calculated using the emission rate in

terms of micrograms per dry standard cubic foot (ug/dscf), flowrate - dscfm (Qs), 60
minutes/hour, divided by 453,600,000 ng/lb.

lbs/hr = (ppmv)(mw)(dscfim)(1.554 X 107)
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NO, molecular weight = 46
. SO2 molecular weight= 64
CO molecular weight= 28

l 6.2.5 TGNMO - Pounds Per Hour

Emission rates in terms of pounds per hour (Ibs/hr) THCs were calculated using the pollutant
' emission rate in terms of parts per million (ppnvdry), flowrate - dscfm (Qs), molecular

weight of the pollutant (MW), 60 minutes/hour, divided by 385.3 x 10° dscf/Ib-mole @ 68°F
' (20°C).
l Ibsthr = m_Xx x x 60

3853 x 10°

. where:
' TGNMO as carbon molecular weight = 12
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SECTION 7.0
QUALITY ASSURANCE

7.1  OVERVIEW

TRC Environmental Corporation management is fully committed to an effective Quality
Assurance/Quality Control Program whose objective is the delivery of a quality product. For
much of TRC's work, that product is data resulting from field measurements, sampling and
analysis activities, engineering assessments, and the analysis of gathered data for planning
purposes. The Quality Assurance Program works to provide complete, precise, accurate,

representative data in a timely manner for each project, considering both the project’s needs and
budget constraints.

This section highlights the specific QA/QC procedures to be followed on this test program.
7.2 FIELD QUALITY CONTROL SUMMARY
7.2.1 Calibration Gases

All calibration gases used to conduct instrument calibrations were prepared in accordance with
EPA Protocol 1, or are traceable to NIST.

7.2.2 Instrument Calibrations

All instrument calibrations did meet the performance criteria defined in 40 CFR 60 Appendix A,
Methods 3A,6C, 7E and 10.

7.2,.3 Calibration Procedures

Calibration of the field sampling equipment were performed prior to the field sampling effort.
Copies of the calibration sheets were submitted to the field team leader to take onsite and for the
project file. Calibrations were performed as described in the EPA publications "Quality
Assurance Handbook for Air Pollution Measurement Systems; Volume III - Stationary Source
Specific Methods" (EPA-600/4-77-027b) and EPA 40 CFR Part 60 Appendix A. Equipment
calibrated includes the sample metering system, nozzles, thermocouples, and pitot tubes. All
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calibrations were available for review at the test program. Copies of the equipment calibration
forms can be found in Appendix E.

7.2.4 Equipment Leak Checks

Prior to sampling, each sampling train were leak checked according to the procedures outlined in
EPA Reference Method 5. During the course of a test run, a leak check were conducted before
and after every test. Final leak checks were performed to ensure that no leaks developed in the
train during the course of the test run. All leakage rates, were recorded on the appropriate field
data sheet.

7.2.5 Cyclonic Flow Check

The presence of cyclonic flow within the source was checked during preliminary traverses prior to
sampling, in accordance with Section 2.4 of EPA Method 1. Cyclonic flow was not detected
above 20 degrees in any of the sources tested.

7.2.6 Method Blanks

One Method blank for the Method 5 and Method 25 sampling trains was taken during the field
sampling program. This is to ensure sample quality and integrity.

7.3 SAMPLE CHAIN OF CUSTODY
The chain-of-custody of the samples were initiated and maintained as follows:

°® Each sample was collected, labeled, sealed, and the liquid level marked on
appropriate samples.

L The sample were then recorded on the sample chain-of-custody form.

° Custody of the samples is retained by TRC.
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7.4  DATA REDUCTION, VALIDATION, AND REPORTING

Specific QC measures were used to ensure the generation of reliable data from sampling and
analysis activities. Proper collection and organization of accurate information followed by clear
and concise reporting of the data is a primary goal in all projects.

7.4.1 TField Data Reduction

Data sheets were checked in the field by the field team leader and one other team member to
insure they were completed prior to transport to the office. Data was not calculated in the field.

7.4.2 Laboratory Analysis Data Reduction

Analytical results were reduced to concentration units specified by the analytical procedures,
using the equation provided in the analytical procedures.

7.4.3 Data Validation

TRC supervisory and QC personnel did use validation methods and criteria appropriate to the
type of data and the purpose of the measurement. Records of all data was maintained, including
that judged to be an "outlying" or spurious value. The persons validating the data did have
sufficient knowledge of the technical work to identify questionable values.

Field sampling data was validated by the Field Team Leader and/or the QC Coordinator based on

their review of the adherence to an approved sampling protocol and written sample collection
procedure.

The following criteria was used to evaluate the field sampling data:

Use of approved test procedures;

Proper operation of the process being tested,

Use of properly operating and calibrated equipment;
Leak checks conducted before and after tests;

Use of reagents conforming to QC specified criteria;
Proper chain-of-custody maintained.
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The criteria listed below was used to evaluate the analytical data:

® Use of approved analytical procedures;
e Use of properly operating and calibrated instrumentation;
o Acceptable results from analyses of QC samples (i.e., the reported values should

fall within the 95 percent confidence interval for these samples).

7.4.4 Data Reporting

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

L4 Exhaust Gas Stream
- Gas Properties:
a. Moisture, dscf and percent by volume
b. Flow rate, dscfm and acfm
c. Pressure, mm of Hg
d. Temperature, °F
Particulate:

a. gr/dscf and gr/ascf
b. Ibs/hr
- Gas Pollutants/Diluents

a. O,, percent

b. CO,, percent

d. NO,, SO, and CO ppmvd, Ibs/hr
€. TGNMO, ppme, los/hr

7.5  EXCEPTIONS

Any deviations from the test plan were approved by the NDEQ on-site observer when present,
and are documented in the report.
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IBP Dakota City, NE SuperCooker

[Run No. 1 2 3
Date 22-Jul-98 22-Jul-98 22-Jul-98
Start Time 10:30 18:10 20:20
Stop Time 11:32 19:13 21:23 AVERAGES
Nozzle Diameter, in. 0.244 0.244 T 0.244
Barometric Pressure, in. Hg 29.05 29.05 29.05 29.05
Net Sampling Time, minutes 60.0 60.0 60.0 £0.00
Volume Metered, ci 45.869 46.943 44.968 45.927
Avg. DGM Temp, F 76.4 92.7 86.4 85.2
AVG Delta H, in of H20 1.77 1.86 1.74 1.79
AVG Delta H, in of Hg 0.1301 0.1368 0.1283 0.1317
DGM Calibration Factor 0.982 0.982 0.982 0.982
Volume of Gas Collected, dscf 43.246 42963 41.618 42.609
Total Water Collected, mL 47.0 46.0 57.0 50.0
Volume of Water Vapor, scf 2216 2.169 2.688 2.358
Moisture, % 4.9 4.8 6.1 5.2
Dry Mole Fraction, 100-%M 0.9513 0.9519 0.9393 0.9475
CO2 at Stack, % dry 0.20 0.10 0.10 0.13
02 at Stack, % dry 20.10 20.20 20.20 20.17
CO + N2, % dry 79.70 79.70 79.70 79.70
Dry Molecular Weight, ib/Ib mole 28.84 28.82 28.82 28.83
Wet Molecular Weight, |b/lb mole 28.31 28.30 28.17 28.26
Excess Air at Stack, % 2136.5 2402.5 2402.5 2313.8
Stack Area, sq. in. 530.9 530.9 530.9 530.9
Static Pressure, in. of H20 -12.25 -12.25 -12.25 -12.25
Stack Pressure, in. of Hg 28.15 28.15 28.15 28.15
Avg. Stack Temp., F 80.5 89.7 97.7 89.3
/Avg. Sqroot of Delta P 0.7226 0.7396 0.7236 0.7286
SDE Average 16.799 17.340 17.088 17.076
Pitot Coefficient 0.84 0.84 0.84 0.84
Stack Gas Velocity, afpm 2564.5 2647.3 2615.1 2609.0
Stack Flowrate, wet acfm 9,455 9,760 9,641 9,619
Stack Flowrate, dry scfm 8,266 8,396 8,067 8,243
Isokinetics, % 899.0 96.8 97.6 97.8
PARTICULATE DATA -- FRONT HALF ONLY
Front Half Rinse (FHACE), mg 23.7 10.6 6.7 13.7
Particulate Filter (PF), mg 1.8 1.0 1.3 1.4
Organic, mg 1.1 0.8 0.8 0.9
Total Disolved Solids, mg 3.0 0.7 5.8 3.2
Total Particulate Collected, mg 25.5 11.6 8.0 15.0
Grain Loading, gr/dscf 0.0091 0.0042 0.0030 0.0054
Grain Loading, gr/acf 0.0079 0.0036 0.0025 0.0047
Grain Loading, gr/dscf @ 7% 02 0.0063 0.0029 0.0020 0.0037
Emission Rate, Ib/Hr 0.643 0.299 0.205 0.382
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IBP/DC Tests performed after 1st packed bed scrubber prior to 2nd bed

Run No. SC-1 5C-2 5C-3

Date July 22,1998 July 22,1998 July 22,1998

Start Time 1030 1810 2020

Stop Time 1130 1910 2120 AVERAGES
Barometric Pressure, in. Hg 29.05 29.05 29.05 29.05
Net Sampling Time, minutes 30.0 30.0 30.0 30.0
Velume Metered, cf 45,869 46.943 44 968 45,927
Avg. DGM Temp, F 76.4 92,700 86.400 85.2
AVG Delta H, in of H20 2.00 2.000 2.000 2.00
AVG Delta 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, dscf 43.271 42978 41.645 42631
Total Water Collected, mL 47.0 46.0 57.0 50.0
Volume of Water Vapor, scf 2216 2,169 2.688 2.358
Moisture, % 487 4 .80 6.06 525
Dry Mole Fraction, 100-%M 0.9513 0.9520 0.9394 0.9475
CO2 at Stack, % dry 0.2 0.1 0.1 0.1
02 at Stack, % dry 2001 20.2 202 202
CO+N2, % dry 79.7 79.7 79.7 79.7
Dry Molecular Weight, 1b/lb mole 28.83 28.83 28.83 28.83
Wet Molecular Weight, Ib/lb mole 28.30 2831 2817 28.26
Stack Diameter, in 26 26 26 26.00
Stack Area, sq. in. (@ pitot meas. location) 530.9 530.9 530.9 5309
Static Pressure, in. of H20 -12.25 -12.25 -12.25 -12.25
Stack Pressure, in. of Hg 28.15 28.15 28.15 28.15
Avg. Stack Temp., F 80.5 89.7 97.7 89.3
Avg,. Sqroot of Delta P 0.7226 0.7396 0.7236 0.7286
SDE Average 16.799 17.340 17.088 17.076
Pitot CoefTicient 0.84 0.84 0.84 0.84
Stack Gas Veloeity, afpm 2564.8 26471 26148 26089
Stack Flowrate, wet acfm 9.456 9,760 9,641 9,619
Stack Flowrate, dry scfm 8,268 8,396 8,067 8,243
Stack Flowrate, dry sef/hr 496,056 503,758 483,993 494602.45
Stack Flowrate, wet scf/hr 5.2146E+05 5.2918E+)5 5.1523E+05 521956.25
NOx Lb/Hr 0.0362 0.0537 0.0149 0.0349
502 LbMHr 0.0728 0.0401 0.0751 0.0627
CO Lb/Hr 0.0216 0.0334 0.0366 0.0305
TGNMO Lb/Hr 0.833 0.940 0.663 0.8122




IBP/DC Condenser Outlet prior to packed bed

Flow data from previous testing used to calculate Lb/Hr

Run No. SC4 SC-5 SC-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 30.0 300 30.0 30.0
Volume Metered, cf 15.415 15.415 15.415 15.415
Avg. DGM Temp, F 84.8 84.8 84.8 848
AVG Delta H, in of H20 2.00 2.00 2.00 2.00
AVG Delta 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, dscf 14.318 14318 14.318 14.318
Total 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, 100-%M 0.9721 0.9721 0.9721 0.9721
CO2 at Stack, % dry 5.1 4.9 2.6 4.2
2 at Stack, % dry 19.0 19.2 19.8 19.3
CO+N2,%dry 75.9 759 776 76.5
Dry Molecular Weight, 1b/lb mole 29.57 29.55 29.21 29.45
Wet Molecular Weight, 1b/lb mole 29.25 29.23 28.90 29.13
Stack Diameter, in 6 6 6 6.00
Stack Area, sq. in. ({@ pitot meas. location) 283 283 283 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 738 73.8 73.8 738
Avg. Sqroot of Delta P 0.7346 0.7346 0.7346 0.7346
SDE Average 16,972 16.972 16.972 16.972
Pitot CoefTicient 0.84 0.84 0.84 0.84
Stack Gas Velocity, afpm 25427 25436 25581 2548.1
Stack Flowrate, wet acfm 499 499 502 500
Stack Flowrate, dry scfin 454 454 457 455
Stack Flowrate, dry scf/hr 27,231 27,240 27,396 2728891
Stack Flowrate, wet scf/hr 2.8011E+04 2.8021E+04 2.8181E+)4 28070.74
NOx Lb/Hr 0.0143 0.0055 0.0092 0.0097
802 Lb/Hr 0.0562 0.0346 0.1098 0.066%
CO LbHr 0.0365 0.0358 0.0236 0.0320
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l Time End 19-13
Impinger
Velume of Uguid Volume Silica Gel }
Water Collected i Weight Post—Tast Leak Check
l 1 2 3 4 a Meter oot 15
. Fnal 1410 11vs t § - 20(, Pict_top (& 3" Held
Liauid Calklar;’iia; [g'z :!‘\}f : ; ] — : &2 orsat £ Lms)
I Toml voiume Collected l‘[ (:, é—_




1
PARTICULATE FIELD DATA

/v

~

%
‘BJ

Plamt I/? ~ Ambiert Temperature 904"P . c
' Date__ 7/22/9€ Barometric Pressure /9. DO Al
ccation__ DALATA STy Assumed Moisture s ¥. 2 \ / [5‘
.p-eratcr Do Prabe Length, in. s'e
I Source Syl Conkert. Caud. ouT Nozle Diameter, in. . YY Croxs Sacman Parrsence am
AunNo. 3 Stack Diarneter, in, 26" /
Sample Box Probe Heater Setting 245 22§
' MeterBox Y Cven Heat Setting 29§Tz2¢" Pre—Test Leak Check
MeterdH @ (- Y0L¥ Phot Coefficient K14 Meter,015 & /f”/‘/?
= .9%2/ Filter No, Y10 Pitct O? (& 7Y M0
Time Start___ 1020 Filter Tare Wgt. G043 Orsat AllA
l RS G‘Mf‘-‘o 313‘( & i-i/?c £>1.3) ﬁﬂ"i)’ K‘( So free
' - - Viczam| PeMfc
) weAl
l 1| o |~rtar 147 |, 501 o1 | 911902 | g0 | g5 |2sr L7 LY |25¢
2 | | a9 {54 | A T | £¢ 1 g0 lasl | o tiv 259
| 2 13 | [fol 1,53 | 6z 1518 | 95 1 96 liso | 5¢ 1/ [i5%
v | | lrev 1o | 200 191¥.¢ 1lgo |57 ligseo | 52 9 [2¢0
$ /0 | ol Lid | 70z 19207 | 90 | fe | gst 153 i |251
l ¢ 1| ol 1tz | l2ey 15227 L at | g7 | 2Zse | ¢5 1§ |25¢
27| +/5 | fres | 63 | |70 18z | a1 | ¥ | 250 | s 1§ |260
7 | | oy |SY | her lg¢2¢.3 | 9 1 ¢ 1250 | 5@ 7 |2%%
l g | 20 | o2 |5l 1 lieq | 9287 9 lgs lzda | s |5 1258
/0 | I 4" | 9 | g9 | 930.7 Qo s 250 sG 45 |25
i 2 | Gt 1 - g le2.3 | Fo §5” 249 57 |G [I7
'.z 4o | gt | LG | 334, ao 55 |z250 sl |5 jped
R 160 1,51 1 (.69 ] $o ¢7 &2 24 1 sY 15 |55
L | ol It | 11691 g37.8 1 1 g3 [z50 [s7z [g [
3 |35 [joo_|.5% | 129 Fe1a.5 | g1 | g% 49 [ 5% 15 is¥
v | l Loz 1s4 | 179 l¢l.3 1 g5y | ¢3 250 | 3 1§ |25%
5 |40 | |we |51 | |21 1g42.3 1$% | 9% 260 | 577 |6 |26
te_| | ljoo L4l | 202 1945.3 |1 9% | &3 25| §7 |71 RS9
7 1Ys | Hew |57 | i 1g241-3 | ¢% 183 250 | ¢77 | & |25
7 | | g6 1,51 | e | 549.2 1 4% 1932 |25 15§ 1g 1250
5 | v | a3 |47 | 156 | g5 ¥ 143 245 9 1Y 299
10 43 M2 | .34 | 952.¥ %8 183 25 158 |4 _|»5C
a 155 x|yt Wik 15546 %1 | §3 | 250 ¥ |y 200
= | 0 .39 | 2t | 3563 T | #3 2Ha s 1Y |
| 6o 1 551570 | | | |
! | | i I { |
Avg. | | 4701 15038 | 2% 12412 YY.508 .o | | |

Time End___J1:23

Imginger
Voilume of Liquid Volume Silica Gel
Water Callected ml Weight
1 2 3 4 g
Firal | W | frep |« | 205 _
Intial | jo© 1 o0 | — | = 200
Liguid Collected | N12-| o | p |
| Teml Volume Collected .

Post—Test L sak Check
Meter o2 @ 15" Hs
Ptst_ 0.0 (& 3" Hz®
Crsat MR
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Method 25 Field Data |
Client: Z-BP Project Number: ;2070'2 L Ll"ocw"cm |
Location: }ﬂkr}'ﬁ‘i— ¢y 7—y Sample Lecation: _5,:4,/’94, Qu&c‘x_ (o Devsar 0wl
Date: 7/2 2/5¢ Run Number: {
Operator: w
Tank Number: & 90 Trap Number: 66C Sample ID: 2 ,
Tank Vacuum Barometric Ambient
Manometer Gauge Pressure Temperature
) 'em Hg mm/cm Hg/@ﬁ @cm Hg/in. Hg C /@
Pretest 735 0 1229 bagn _ 74
Post Term 75.0 M 3.0 237G v $0
Pretest Leak Rate (mmv/cm Hg/in Hg/5 min): [/MM /é‘_ S arv
L4
Gauge Flowmeter Temperature
Clack Sample Vacuum Setting Prohe Box
Time Time mm/cm Hg ml/cm (D/ F (CI'F Comments
(630 0 Kfw) GO {32 2y
5 215 Lo 3 /25 Nomnal
10 2¢.0 [7%s) &l /20 Probe
15 A0 (L O {34 120 heat set
20 26.5 Lo {24 120 t0 135 C
25 I7-5" 0 134 12z
a0 (5.0 /]®] 133 {Zy Box heat
35 {1.0 ) 135 A set to
40 1.0 (1% | 3¢ 1\ 120 C
45 4.0 (714 135 124
50 1.9 Lo 133 120
55 {0 124 1373 {2
{d32 60 1.0 ) 134 12T

IRC

ENVIRONMENTAL




Method 25 Field Data
Client; I3¢ Project Number: 22214~ 12
Location: Dagsara Choy o € Sample Location:  Sugan C sckes. Cpug. auT
Date: 72-22-19% ' Run Number: 2
Operator: Bird
Tank Number: __ 219 ﬂ Trap Number: FFwW Sample ID: R-2
Tank Vacuum Barometric Ambient
Manometer Gauge Pressure Temperature

(fmyom Hg mm/cm Heffi H} {T/em Hg/in. Hp C/F
Pretest 234,00 0.0 726.L 25.0
Post Term §3.3 l.5 736 -G 26.0

Pretest Leak Rate @cm Hg/in Hg/5 min): 2.5 mm /S wninr

Gauge Flowmeter Temperature
Clock Sample Vacuum Setting Probe Box
Time Time mm/cm Hg mi/cm @/& O F Comments
o N g 0 ARE O & 234 (27
5 260 14 /34 /8 Normal
l. L:71 10 24,0 0 1341 {10 Probe
15 a8.4 1 134 1.1 heat set
%] 20 i€.5 (0 39 /T t0 135C
I 25 i .0 (o0 EL 121
P Lg% 30 .0 GO 139 y2.f Box heat
35 1.5 Ll { 34 121 set to
' (53 40 G5 Nz i3\ 121 120C
45 3.5 o) 13y YA
703 50 LS 0 14 120
l 55 2. 2% ke 121
7:)% 60 L5 LO 134 12
| TRC
I ENVIRONMENTAL




Method 25 Field Data
Client: 237 Project Number: 2227Y =12
Location: DaksTh €Ty  , WVE Sample Location: Sufavd Cosle@Z C purd onwT
Date: 7/2 2 /ﬁi, Run Number: 3
Operator: D’
Tank Number: ‘L (‘;j’ Trap Number: &6 8 Sample ID: L3
Tank Vacuum Barometric Ambient
Manometer Gauge Pressure Temperature
(nyem Hg mem/em gl | ( Vem Hy/in, Hg C /@
Pretest 724\ 0.0 T706 75
Post Term (P 2.9 136 & 1<
Pretest Leak Rate (mm/em Hg/in He/S min): 2.5 man He [
Gauge Flowmeter Temperature
Clock Sample Vacuum Setting Probe 0X
Time Time mm/cm Hg om @ K Cé/ F Comments
16:20 0 0.0 2 i3 {1EO
5 A5 (0 (34 (24 Normal
2030 10 15.0 o0 (Y {24 Probe
15 13.0 Lo {3y JtYy heat set
20; 4o 20 Ab.5 (0 134 12} to 135C
| g 25 1$.5 (0 134 {20
T8 : 576 83 30 (.0 GO 124 120 Box heat
35 14.¢ (4] 13 {z2! set to
146 40 W.g (Y 34 (Lo 120C
45 4.¢ (O 134 129
2(: 11 50 3.C (0 134 iLe
55 5,6 (p0 13y 11O
a\:2% 60 3.5 (o0 [ 3y |Lo
TRC
ENVIRONMENTAL




l Run 1
DATE: July 22,1998 CLIENT REP: R.KRUSE
PLANT: IBP/DC WITNESSED?: N/A
l FUEL TYPE: Steam BURNER TYPE: N/A
OPERATOR: SMIDW GENERATOR TYPE: N/A
l TEST LOCATION: SUPER COOKER 02 GENERATOR TYPE: N/A
CALIBRATION GASES
. 02 Cco2 coO $02 THC NOx
4] 0 0 o [i] 1]
10.2 9.9 30.3 45.1 N/A 48
18 17.7 86.9 88.7 N/A 843
' END SAMPLE 02 cOo2 co s02 THC NOx
TIME POINT % % ppm ppm ppm ppm
1050 1 201 0.07 1.53 1.2 05
1110 2 19.89 0.1 218 1.2 05
1130 3 20.03 -0.03 1.94 1 05
AVERAGE 20.01 0.05 1.88 1.13 | #DIVIOY 0.50

l.rometric Pres: 28,05

EFFLUENT GAS CONCENTRATION, % or PPM

02 coz2 cO S02 THC NOx

PRE ZERO| 0.1 o 15 0.3 -0.3
POST ZER 0.1 -0.2 1.1 03 0.1
ACT SPAN 18 17.7 30.3 45.1|N/A 46
PRE SPAN 18 17.6 31 43.4 45
POST SPA 17.8 17.5 30.5 421 44.9
GAS CONC. 20.13 0.15 0.60 0.89 #DIViD! 0.61
GAS CONC, 19.15 0.14 057 0.84 #DIV/O! 0.58

F-factor (F¢)-—-- NIA
scf/10e6 btu Ibfhr 302 0.073
Ib/hr NOx 0.036 Ib/hr CO 0.022

Stack Flowrate- 5.2136E+05  (wet,scthr)

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




LANT:

NIT: COOKER
TODAYS DATE:
ETART/END TIMES:

iiiTURE
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RUN NUMBER:
OPERATOR: MILLER
MEASUREMENT DATE:
10:50/11:10

RESPONSE TIME

co2

CONC

DRY
%

0.06
0.06
0.05
0.05
0.06
0.05
0.06
0.06
0.06
0.06
0.07
0.06
0.07
0.08
0.08
0.08
0.09
0.08

0.09
0.08
1.56
0.07
0.07
0.06
0.05
0.04
0.01
0.03
0.01
0.00

-0.00
-0.01
-0.01
-0.01

coz

CONC
WET

%

0.06

0.06
0.05
0.05
0.05
0.05
0.05
0.06
0.06
0.06
0.07
0.06
0.07
0.08
0.08
0.08
0.08
0.08

0.09
0.08
1.50
0.07
0.06
0.06
0.04
0.04
0.01
0.02
Q.01
0.00

=-0.00
-0.01
-0.01
-0.01

= 2

02
CONC
DRY

0,

20.11
20.10
20.10
20.09
20.12
20.11
20.09
20.12
20.12
20.08
20.09
20.10
20.12
20.08
20.11
20.10
20.07
20.07

20.10

20.09
20.09
16.82
20.10
20.10
20.07
20.07
20.08
20.06
20.07
20.086
20.07
20.05
20.07
20.05
20.06

PAGE 1

11:10/11:30

MIN

02
CONC
WET

-

Y

19.39
19.38
19.37
19.37
19.39
19.38
19.36
19.40
19.40
19.36
19.37
19.38
19.39
19.36
19.38
19.37
19.35
19.35

19.38

19.37
19.36
16.22
19.38
19.38
19.35
19.34
19.36
19.34
19.35
19.34
19.35
19.32
19.35
19.33
19.34

co

CONC

DRY
Ppm

1.34
1.23
1.38
1.50
l.64
1.33
1.38
1.69
1.99
1.85
1.78
1.73
1.64
1.39
1.63
1.39
1.30
1.41

1.53

1.73
1.58
4.71
1.98
2.02
2.07
1.81
2.13
1.95
2.02
1.4
2.15
1.98
2.33
2.25
2.17

co

CONC
WET

ppm

1.29
1.18
1.33
1.44
1.59
.28
.33
.63
.92
.78
.71
.66
.58
.34
.57
.34
.25
.36

PRREPREPRRRRPRPF

[}

.48

.67
.52
.54
.91
.95
00
.75
.05
88
.94
.87
.08
.91
24
.17
.09

.
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LANT: IBP DAKOTA CITY

NIT: COOKER

TODAYS DATE: 07-22-1998
TART/END TIMES:

aIiFURE = 3.6%

TIME NOx

CONC
l MIN DRY
NDING ppm

lll:09:00

11:10:00

l MEAN
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RUN NUMBER:
OPERATOR: MILLER
MEASUREMENT DATE:
10:50/11:10

RESPONSE TIME

coz2

CONC

DRY
%

-0.01
-0.02

-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
~0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.02

-0.03

cO2

CONC

WET
%

-0.01
-0.02

0.11

-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
~0.03
-0.03
~-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.02

-0.03

PAGE 2

11:10/11:30

= 2 MIN
Q2 02
CONC CONC
DRY WET
% %

20.05 19.33
20.06 19.34
19.89 19.18
20.03 19.31
20.07 19.34
20.05 19.33
20.02 159.30
20.05 19.32
20.05 19.32
20.03 19.31
20.06 19.34
20.05 19.33
20.03 19.31
20.01 19.29
20.05 19.33
20.02 19.30
20.00 19.28
20.00 19.28
20.03 19.31
20.00 19,28
20.01 19.29
20.03 19.31

CcoO

CONC

DRY

ppm

2.03
2.07
2.24
1.97
2.24
.04
.92
.01
.05
.94
.60
.90
1.82
1.66
1.72
1.93
1.80
1.87

H P HENDN PN

CcoO

CONC
WET

ppm

1.96
2.00
2.16
1.90
2.15
1.97
1.85
1.93
1.98
1.87
1.55
1.83
1.75
1.60
1.66
1.86
1.73
1.81
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TESTING OF THE SUPER CODKER AT DAKOTA CITY, NE 7-22-98

TINE 502 502 €02 o2 NOX NOX 02 07 SPARE  SPARE TEMP

(PPH) (NV) (%) {Mv) (PPH) (HY) (%) (Mv) (PPH) (M) (c)
10:29:00 1.3 12.7 0.1 4.1 0.4 3.8 20.1 805.0 1.3 13.4 22.2
10:30:00 1.3 12.7 0.1 3.4 0.6 5.5 20.1 805.0 1.4 14.1 22.2
10:31:00 1.2 12.4 0.1 3.4 0.4 4.5 20.1 804.,0 1.3 13.4 22.2
10132:00 1.3 12.7 0.1 4.1 0.3 3.4 20.1 805.0 1.5 14.8 22.2
10:33:00 1.1 11.4 0.1 34 0.5 4.8 20.1 804.0 1.3 12.7 22.2
10:34:00 1.2 12,0 0.1 3.4 0.4 4.5 20.1 804.0 1.1 11.0 22.3
10:35:00 1.3 12,1 0.1 2.9 0.6 5.5 20,1 804.0 1.5 14.8 22.3
10:36:00 1.2 1.7 0.1 2.8 0.4 4.1 20,1 803.0 1.5 15.1 22.3
10:37:00 1.2 12.0 0.1 2.8 0.4 4.1 20,1 805.0 1.6 16.2 22.3
10:38:00 1.1 11.4 0.1 2.8 0.5 5.2 20.1 804.0 1.3 12.7 22.3
10:39:00 1.2 11.7 0.1 2.8 0.4 4.5 0.1 804.9 1.5 15.5 22.3
10:40:00 1.1 11.0 0.1 I 0.4 4.5 20.1 805.0 1.8 17.5 22.4
10:41:00 1.1 11.4 0.1 1.4 0.4 4.5 20.1 804.0 2.3 22.1 22.4
10:42:09 1.3 12,7 0.1 2.8 0.7 6.5 2.1 804.0 1.6 15.8 22.4
10143:00 1.2 12.0 0.1 3.4 0.4 4.5 20.1 804.0 1.8 17.9 22.4
10:44:00 1.1 11.4 0.1 3.4 0.4 4,1 20.1 804.0 1.8 17.9 22.4
10:45:00 1.1 11.4 0.1 3.4 0.4 4,1 20.1 B04.0 1.6 15.8 22.4
10:46:00 1.2 12.0 0.1 4.1 0.5 5.2 20.1 803.0 1.4 14.4 22.4
10:47:00 1.1 11.4 0.1 4.1 0.3 3.4 20.1 804.0 1.6 16.2 22.5
10:48:00 1.1 11.4 0.1 3.4 0.4 4.1 20.1 804.0 1.3 12.7 22.5
10:49:00 1.1 11.0 0.1 4.1 0.4 4.5 20.1 803.0 1.3 12,7 22,5
10:50:08 1.1 11.4 6.1 4.8 0.6 5.8 0.1 803.0 1.5 14.8 22.5
10:51:00 1.0 10.0 0.1 4.5 0.4 3.8 20.1 804.0 1.7 17.2 22.5
10:52:00 1.2 12.0 0.1 4.8 0.6 6.2 20.1 862.0 1.4 14.4 22.6
10:53:00 1.2 1.7 0.1 4.8 0.4 4.1 20.1 804.0 1.7 17.2 22.6
10:54:00 1.2 12.0 0.1 4.1 0.5 4.8 20.1 803.0 1.5 15.1 22.6
10:55:00 1.3 12.7 0.1 §.1 0.6 6.2 20.1  803.0 1.9 18.9 22.6
10:56:00 1.2 12.0 0.1 3.9 0.4 3.8 20.1 804.0 1.9 19.3 22.6
10:57:00 1.1 11.4 0.1 3.4 0.5 4.8 20,1 804.0 2.1 20.6 22.6
10:58:00 1.2 12.0 0.1 2.8 0.6 5.5 20.1 802.0 2.1 21.0 22.7
10:59:00 1.3 12.7 0.0 2.1 0.5 5.2 20.1 804.0 1.9 18.6 22.7
1£:00:00 1.2 12.0 0.0 0.7 0.6 6.2 20.1 802.0 2.2 2.7 22.7
11:01:00 1.1 10.1 0.0 0.7 0.6 5.5 20.1  802.0 1.8 18.2 22.8
11:02:00 1.2 12.0 0.0 0.7 0.6 5.5 20.1 804.0 2.1 21.3 22.8
11:03:00 1.1 11.4 0.0 0.0 0.6 5.5 20.1 802.0 1.9 18.9 22.8
11:04:00 1.1 10.7 -0.0 -0.3 0.6 5.5 20.1 803.0 2.1 21.3 72.9
11:05:00 1.1 11.4 0.0 0.0 0.6 6.2 20.1 802.0 2.1 21.3 22.9
11:06:00 1.2 11.7 -0.0 -0.3 0.5 5.2 20,1 803.0 2.4 2.1 22.9
11:07:00 i.1 1.4 -0.0 -0.7 0.6 5.8 20.1 802.0 2.0 19.9 22.9
11:08:00 1.2 11.7 -0.0 -0.7 0.4 4.1 20.1  803.0 2.1 21.3 23.0
11:09:00 1.1 10,7 -0.0 -1.4 0.4 4.5 20,1 B03.0 2.1 20.6 23.0
11:10:00 1.1 11.4 -0.0 -1.4 0.4 4.1 20.1 803.0 2.3 22.7 23.0
11:11:00 1.1 1.4 -0.0 -0.7 0.4 3.8 20.1 803.0 2.2 22.0 23.0
11:12:00 (.0 10.0 -0.0 1.4 0.6 6.2 20.0 8019 2.1 21.3 23.0
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TESTING OF THE SUPER COOKER AT DAKOTA CITY, NE 7-22-98

TIME 502 s02 c02 €02 NOX NDX 02 02 SPARE  SPARE TENP

(PPH) (Hv) (%) (V) (PPH) (Hv) (%) () (PPH) (WY} (€l
1:13:00 1.0 10.3 -0.0 -1.4 0.4 4.5 0.1 802.0 1.9 19.3 2.1
11:14:00 1.1 10.7 -0.0 -1.7 0.5 4.8 20.1  803.0 2.1 21.3 23.1
11:15:00 1.0 10.0 -0.0 -1.7 0.5 4.8 0.0 8010 2.3 22.7 23.1
11:16:00 0.9 9.3 -0.0 -1.7 0.5 5.2 0.0 B0L.0 1.9 18,6 2.1
11:17:00 1.0 10.0 -0.0 -0.7 0.6 5.5 20,0  800.0 2.3 22.7 2.2
11:18:00 1.0 10.0 -0.0 -1.4 0.4 4.5 0.1 802.0 2.3 22.1 23.2
11:19:00 0.9 9.3 -0.0 -1.4 0.4 4.1 0.1 802.0 1.8 17.9 23.2
11:20:00 0.9 9.3 -0.0 -1.4 0.3 34 20,1 802.0 2.0 20.3 23.3
11:21:00 0.9 9.3 -0.0 -1.4 0.5 4.8 0.1 802.0 2.0 20.3 23.3
11:22:00 0.9 9.3 -0.0 -1.4 0.6 6.2 0.0 800.0 1.8 17.5 2.3
11:23:00 0.9 8.6 -0.0 -1.4 0.4 3.8 20,0 801.0 1.6 16.2 25.4
11:24:00 1.0 10.3 -0.0 -1.4 0.4 4.5 0.1 802.0 2.0 19.9 23.4
11:25:00 0.9 9.3 -0.0 -1.4 0.5 4.8 0.0 800.0 1.6 16.5 23.4
11:26:00 1.0 10.0 -0.0 -1.4 0.6 6.2 20,0 800.0 1.6 16.5 23.4
14:27:00 0.9 9.3 -0.0 -1.4 0.5 5.2 0.0 801.0 1.9 19.3 23.5
11:28:00 1.0 10.9 ~0.0 -1.4 9.5 5.2 0.0 800.0 1.7 17.2 23,5
11:29:00 0.9 8.6 -0.0 -0.7 0.5 4.8 20.0  80L.0 2.0 20.3 23.5
11:30:00 0.9 9.3 -0.0 -1.0 0.6 5.8 200 799.0 1.6 16.5 2.5
11:31:00 0.9 9.3 -0.0 -1.0 0.6 6.2 20.0  799.0 1.6 16.5 23.5
11:32:00 0.6 6.2 -0.2 -8.9 0.2 ") 0.2 8.9 55.6  596.0 23.6
11:33:00 0.6 5.8 -0.2 -8.9 0.1 1.0 0.1 5.5 1.4 13.8 23.6
11:34:00 0.4 4.5 -0.2 -8.9 0.1 0.7 0.1 4.8 1.2 12.0 23.6
11:35:00 0.3 Jua 3.4 0.2 40 -8.9 0.1 Awsr 1.4 0.1 Jewr 2.8 1.1 Jeww 10,7 23.7
11:36:00 0.4 4.5 -0.2 -8.9 3.7 4322 0.1 2.8 0.9 8.6 2.7
11:37:00 0.4 4.5 ~0.2 -8.9 44,9 Jpm 449.4 0.1 3.4 1.4 14.1 237
11:38:00 0.3 3.4 -0.2 -8.9 0.5 4.8 0.1 3.4 2.1 21.2 23.7
11:39:00 0.3 31 -0.2 -8.6 0.2 2.1 0.1 2.1 30.55/»304.7 23.8
11:40:00 0.4 3.8 1.3 8640 0.1 1.0 1. 8.0 29.3 7 292.6 23.8
11:41:00 0.4 4.1 1.5 873.0 0.0 0.3 1.8 712.0 0.9 9.3 23,8
11:42:00 0.4 3.8 175 876.0 0.0 0.3 17.7 gpm709.0 0.6 5.5 23.8
11:43:00 6.5 65.0 0.1 4.8 0.0 0.3 0.4 t4.4 1.0 9.6 23.8
11:44:00 0.1 300.9 ~0.0 -1.4 0.1 0.7 0.1 3.8 1.3 13.4 23.8
11:45:00 5.0 3507 -0.1 -2.8 0.0 0.3 0.1 31 1.2 12.4 23.9
11:46:00 3.6 3715.8 -0.1 -3.4 0.1 0.7 0.1 2.4 1.3 13.4 23.9
11:47:00 9.2 392.0 -0.1 -4.1 0.0 0.3 0.1 2.1 1.3 13.4 23.9
11:48:00 0.7 407.4 -0.1 -4.8 0.0 0.3 0.0 1.7 1.4 14.4 21.9
11:49:00 4.7 40 -0.1 -5.2 0.0 0.0 0.1 2.4 1.6 16.2 23.9
11:50:00 42.1?* 421.1 -0.1 *5.5 ~0.0 -0.3 0.1 2.4 1.8 17.5 24.0
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TESTING OF THE SUPER COOKER AT DAKDTA CITY, NE 7-22-98
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Run 2
DATE: July 22,1998 CLIENT REP: R.KRUSE
PLANT: IBF/DC WITNESSED?: NIA
FUEL TYPE: Steam BURNER TYPE: NIA
OPERATOR: SMIDW GENERATOR TYPE: NIA
TEST LOCATION: SUPER COOKER 02 GENERATOR TYPE: NIA
CALIBRATION GASES
02 CO2 co S02 THC NOx
0 0 0 0 0 0
10.2 9.9 303 451 NIA 46
18 17.7 86.9 88.7 N/A 84.3
END SAMPLE 02 co2 co s02 THC NOx
TIME POINT % Y% ppm ppm ppm ppm
1830 1 2017 0.25 1.84 1.20 0.90
1850 2 2012 0.25 1,67 1.00 0.80
1910 3 20.13 0.22 1.71 0.90 0.50
AVERAGES 20.14 0.24 1.74 1.03 #DIVIO! 0.73
29.05
EFFLUENT GAS CONCENTRATION, % or PPM
02 COo2 Cco 502 THC NOx
PRE ZEROQ 0.1 0.1 1.2 0.9 -0.3
POST ZER 0.1 0.1 0.5 03 0.1
ACT SPAN 18 17.7 303 45.1|N/A 46
PRE SPAN 18 17.6 30.3 1.2 42.7
POST SPA 18 17.6 30.4 41.3 42.8
GAS CONC.{ 20.15 0.14 0.91 0.48 #DIVIO! 0.89
GAS CONC ( 19.18 0.13 0.87 0.46 #DIVIO! 0.85
F-factor (Fc)a=sax N/A
scf/10e6 biu Ibr SO2 0.040
Ib/r NOx 0.054 Ib/r CO 0.013
Stack Flowrate- $.2018E+05  {wet sci/hr)

' .rometric Pressure:

EFFLUENT GAS CONC CALCULATION

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




LANT: IBP DAKOTA CITY
NIT: COQOKER

TODAYS DATE: 07-22-1998

ETART/END TIMES: 18:10/18:30
TURE = 5%
I TIME NOx NOx S02
CONC  CONC  CONC
‘MIN DRY WET DRY
NDING ppm ppm ppm
8:13:00 0.6 0.6 1.0
18:14:00 0.8 0.7 1.1
8:15:00 0.8 0.7 1.0
‘8:16:00 0.8 0.8 1.1
8:17:00 0.8 0.8 1.1
18:18:00 0.8 0.8 1.2
'8:19:00 0.8 0.8 1.1
8:20:00 0.9 0.8 1.2
18:21:00 0.8 0.8 1.1
8:22:00 0.9 0.9 1.2
ls:zs:oo 0.9 0.9 1.2
8:24:00 0.9 0.9 1.2
8:25:00 1.0 0.9 1.2
‘s:zs:oo 1.0 0.9 1.3
8:27:00 1.0 1.0 1.3
18:28:00 1.0 1.0 1.3
l:oo 1.0 1.0 1.4
' 100 1.1 1.1 1.4
|MEAN 0.9 0.8 1.2
18:33:00 1.1 1.0 1.4
8:34:00 1.1 1.0 1.3
8:35:00 1.0 1.0 1.3
18:36:00 1.0 1.0 1.3
8:37:00 1.1 1.0 1.2
!8:38:00 1.1 1.0 1.3
8:39:00 0.7 0.7 1.0
8:40:00 0.6 0.6 0.8
.8:41:00 0.6 0.6 0.8
8:42:00 0.6 0.6 0.8
18:43:00 0.6 0.6 0.7
8:44:00 0.5 0.5 0.7
8:45:00 0.5 0.5 0.7
18:46: 00 0.5 0.5 0.7
8:47:00 0.5 0.5 0.8
.8:48:00 0.6 0.5 0.8
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RUN NUMBER:
OPERATOR: MILLR

MEASUREMENT DATE:
18:30/18:50

RESPONSE TIME

coz2

CONC

DRY

Lo

0.27
0.27
0.27
0.27
0.27
0.27
0,27
0.26
0.26
0.26
0.26
0.26
0.26
0.26
0.26
0.27
0.27
0.27

0.26
0.26
0.26
0.26
0.26
0.26
0.21
0.22
0.23
0.22
0.24
0.25
0.24
0.24
0.24
0.28

co2

CONC
WET

0.26
0.25
0.25
.25
.25
.25
.25
.25
.25
.25
.25
25
.25
.25
.25
26
.26
.25

.

*

OO0 OCOCOQOQ0OO

o

.25

.24
.24
.25
.25
.25
.25
.20
21
.22
.21
.23
.23
.23
.23
.23
.27

COO0OO0OC0COO0OO0OO0DO0O0O0COOO0O

PAGE 1

18:50/19:10

= 2 MIN

02 02
CONC CONC
DRY WET

% %
20.30 19.28
20.24 19.23
20.23 19.22
20.22 19.21
20.18 19.17
20.19 19.18
20.20 1%9.19
20.18 19.17
20.19 19.18
20.14 19.13
20.15 195.14
20.186 19.15
20,13 19.12
20.15 19.15
20.12 19.11
20.13 19.12
20.13 19.12
20.10 19.10
20.17 1%9.17
20.13 19.12
20.11 19.10
20.14 19.13
20.13 19.12
20.112 19.10
20.11 19.1¢0
20.15 19.14
20.15 19.14
20.15 19.14
20.10 1%9.10
20.11 19.10
20.13 19.12
20.13 19.12
20.13 19.12
20.13 19.12
20.12 19.11

co

CONC

DRY
ppm

1.63
1.61
1.53
1.87
1.52
1.52
1.90
1.94
2.00
l.64
1.66
2.16
1.83
2.19
2.01
2.15
2.00
2.02

1.84

2.13
1.91
2,15
1.83
1.96
1.72
1.81
1.65
1.64
1.47
1.18
1.43
1.36
l.41
1.47
1.39
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Cco
CONC
WET

ppm

.55
.53
.46
.77
.45
.45
.81
.84
.90
.56
.58
.05
.74
.08

91

.04
.90
.91

.75




LANT: TIBP DAKOTA CITY

NIT: COOKER

TODAYS DATE: 07-22-1998
tlTART/END TIMES:

6TURE = 5%

TIME NOX
CONC

l MIN DRY
NDING ppm
ls :49:00 0.

18:50:00 0.

l MEAN 0.

I8:53:00
8:54:00
18:55:00
8:56:00
!8:57:00
8:58:00
8:59:00
‘9:00:00
9:01:00
19:02:00

s
:00
19:05:00
9:06:00
|.9:07:00
9:08:00
19:09:00
9:10:00

o NaoleNeoRoNoNoNoReoRolololalNo o ool

MEAN

Q
&}

18:10/18:30
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RUN NUMBER:

OPERATOR: MILLR

18:30/18:50

co2

CONC

DRY
%

0.24
0.25
0.22
0.20
0.21
0.22
0.22
0.23
0.23
0.22
0.22
0.22
0.22
0.22
0.22
0,22
0.22
0.21

RESPONSE TIME

coz2

CONC
WET

%

0.23
0.24
0.21
0.19
0.20
0.21
0.21
0.22
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.21
0.20

MEASUREMENT DATE:

PAGE 2

18:50/19:10

= 2 MIN
02 02
CONC CONC
DRY WET
% %
20.10 19.10
20.13 19.12
20.12 19.12
20.14 19.13
20.13 19.12
20.12 19.11
20.14 19.13
20.11 19.10
20.12 19.11
20.13 19.13
20.13 19.12
20,13 19.12
20.14 19.13
20.13 19.12
20.13 19.12
20.13 19.12
20.13 19.12
20.15 19.14
20.11 19.11
20.14 19.13
20.11 19.10
20.13 19.12

co

CONC

DRY
ppm

2.09
1.88
2.04
1.78
1.42
1.45
l1.68
1l.65
1.80
1.72
1.75
1.67
1.60
l1.61
1.78
1.48
1.80
1.47

co

CONC
WET

ppm

1.99
1.79
1.94
1.69
1.35
1.38
1.59
1.57
1.71
1.63
1.66
1.58
1.52
1.53
1.69
1.41
1.71
1.39




TESTING OF THE SUPER COODNER AT DAXOTA CITY, HE 7-22-98

FIME s02 502 02 €02 NOX NDX 02 02 SPARE SPARE TEMP

(PPM) {Hy) (%) (V) (PPM) (nv) (%) (MV) (PPH) (M} (¢}
18:08:00 1.4 13.7 0.3 14.4 0.4 3.8 20.6 B22.0 1.5 15,5 21.8
18:09:00 1.2 1.7 0.3 14.1 0.5 4.8 20.4 817.0 1.5 15.3 27.8
18:10:00 1.4 11.0 0.3 14.1 0.5 5.2 20.4 815.0 1.5 15.1 21.8
18:11:00 1.1 10.6 0.3 13.7 0.6 6.2 20.3 813.0 1.3 13.1 27.8
18:12:00 0.9 9.3 0.3 13.7 0.7 6.5 20.3 812.0 .4 13.7 21,7
18:13:00 k.1 10.6 0.3 13.4 0.7 6.5 20.3 811.0 1.8 11,9 21.1
18:14:00 1.1 10.6 0.3 13.4 0.8 8.2 20.2 809.0 1.5 15.1 21.7
18:15:00 1.t 10.6 0.3 134 0.8 1.9 20.3 810.0 1.8 7.5 27.6
18:16:00 1.2 1.7 0.3 13.4 0.8 1.9 20.2 808.0 1.8 7.5 21.6
18:17:00 1.2 11.7 8.3 13.4 0.9 9.3 20.2 Bus.0 1.4 14.4 27.6
18:18:00 1.1 10.6 0.3 13.1 0.7 6.9 20.2 808.0 1.7 16.8 21.4
18:19:00 1.2 1.7 0.3 13.4 0.9 9.3 20.2 807.0 1.9 18.9 21.6
18:20:00 b2 1.7 0.3 13.4 0.9 E.6 20.2 807.0 2.0 19.6 21.6
18:21:00 1.} 11.3 0.3 13.1 0.8 8.2 20.2 807.0 1.9 18.9 21.5
18:22:00 1.2 12.0 0.3 13.1 1.0 10.3 0.1 805.0 .6 16.5 21.5
18:23:00 1.2 11.7 0.3 13.1 0.8 1.9 20.2 807.0 1.8 17.5 27.5
18:24:00 1.3 12 0.3 13.1 1.0 10.3 20.1 805.0 2.2 21.6 21.3
18:25:00 L.2 I 0.3 13.1 0.9 8.6 20.1 806.0 1.9 18.5 21.5
18:26:00 1.3 13.4 0.3 13.1 1.1 10.6 20.1 806.0 2.3 23.0 27.4
18:27:00 1.3 13.4 0.3 131 1.0 10.3 0.1 805.0 1.8 18.2 27.4
18:28:00 1.3 12.7 0.3 13.7 1.0 10.3 20.1 804.0 2.1 21.0 27.4
18:29:00 1.5 14.8 0.3 13.4 1.2 11.7 20.1 805.0 2.3 22.1 27.4
18:30:00 1.3 2.7 0.3 13.1 i.0 10,0 20.1 804.0 1.8 17.9 7.4
18:31:00 1.4 141 0.3 13.4 1.1 11.3 20.1 806.0 2.2 22.0 21.3
18:32:00 L3 14.8 0.3 13.1 1.2 12.0 20.1 804.0 1.7 17.2 21.3
18:33:00 1.4 14.1 0.3 12.7 b1 11.0 20.1 805.0 2.1 21.3 27.3
18:34:00 1.3 13.4 0.3 12.1 1.1 19.6 20.1 805.0 2.1 20.6 1.3
18:35:00 1.3 13.4 0.3 13.1 1.0 10.0 20.1 805.0 1.9 19.2 21.2
18:36:00 1.3 12.7 0.3 13.1 1.1 10.6 20.1 805.0 1.8 17.9 27.2
18:37:00 1.2 12.0 0.3 12.7 1.0 10.0 20.1 803.0 1.8 1.5 21.2
18:38:00 1.2 i2.0 0.3 12.7 1.1 10.6 20.1 805.0 1.7 17.2 21.2
18:39:00 0.8 1.9 0.2 11.0 0.7 6.5 20,1 B806.0 1.6 16.5 21.2
18:40:00 0.9 8.6 0.2 11.3 0.5 5.5 20.1 B06.0 1.5 15.1 21.2
18:41:00 0.9 8.6 0.2 12.0 0.7 .9 0.1 805.0 1.7 16.8 21.2
18:42:00 0.8 1.9 0.2 1.3 0.5 5.2 20.1 804.0 1.3 13.4 27.1
18:43:00 0.7 6.9 0.2 12.4 0.3 5.2 20.1 805.0 1.2 11.7 21.1
18:44:00 0.7 1.2 0.2 12.4 0.5 5.5 20.1 804.0 1.2 12.0 7.1
18:45:00 0.7 1.2 0.2 i2,0 0.6 5.8 20,1 804.0 1.2 12.4 27.1
18:46:00 0.7 7.2 0.2 12.0 0.6 5.8 20.1 804.0 1.3 13.4 21.1
18:47:00 0.8 8.2 0.2 12.0 0.5 4.8 20.1 804.0 L.8 17.5 21.1
18:48:00 0.9 9.3 0.3 13.1 0.7 6.5 20.1 £05.0 1.6 16.1 210
18:49:00 0.9 9.3 0.3 12.7 0.7 6.9 20.1 804.0 1.8 17.9 21.0
18:50:00 1.1 11.0 0.2 12.4 0.7 1.2 20.1 806.0 2.0 20.3 21.0
18:51:00 1. 11.3 0.3 12.7 0.9 8.6 20.1 804.0 1.6 16.5 21.0
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TESTING OF THE SUPER COOKER AT DAKOTA CITY, ME 7-22-98

TINE 502 502 €02 £0? NOX NOX 02 02 SPARE  SPARE TEHP

{PPM) (M) (%) {1y) (PPH) (MV) (%) (V) (PpN) (Hy) (¢}
18:52:00 1.2 12.0 0.2 12.4 0.7 1.2 20.1  806.0 2.0 19.4 21.1
18:53:00 1.1 11.3 0.2 12.4 0.9 9.3 20,1 804.0 2.0 20.3 27.0
18:54:00 1.2 12.9 9.2 12.4 0.1 6.9 0.1 B06.0 2.2 22.3 27.0
18:55:00 0.9 9.3 0.2 10.0 0.7 6.9 20.1  805.0 1.7 17.2 27.0
18:56:00 0.9 8.6 0,2 10.3 0.4 5.8 20.1  804.0 1.6 16.5 27.0
18:57:00 0.8 1.9 0.2 11.0 0.5 5.2 20.1  805.0 1.3 13.4 21.0
18:58:00 0.7 1.2 0.2 11.3 0.6 6.2 0.1 804.0 1.4 14.4 26.9
18:59:00 0.9 8.6 0.2 11.0 0.5 5.2 0.1  804.0 1.5 5.1 2.9
19:00:00 0.8 8.3 0.2 1.3 0.5 4.8 20.1  806.0 1.8 18.2 26.9
19:01:00 0.9 8.6 0.2 1.3 0.4 41 20.1  806.0 2.0 20.3 26.9
19:02:00 0.9 8.6 0.2 11.3 0.4 3.8 0.1 806.0 1.8 18.2 2.9
19:03:00 0.8 7.9 0.2 11.3 0.5 4.8 20,1 806.0 1.9 18.9 26.9
19:04:00 0.9 3.6 0.2 11.0 0.3 3.4 20,1  806.0 1.9 18.9 26.8
19:05:00 0.6 6.2 0.2 10.6 0.5 4.8 0.1 806.0 1.7 17.2 26.8
19:06:00 0.7 7.2 0.2 11.0 0.4 4.5 0.1  805.0 1.6 16.1 26.8
19:07:00 0.7 6.5 0.2 11,0 0.3 3.4 0.1 B806.0 1.6 16.5 26.8
19:08:00 0.8 1.9 0.2 1.0 0.5 5.2 20,1  805.0 1.6 16.3 26.8
19:09:00 0.9 8.6 0.2 10.6 0.3 2.7 20.1  805.0 1.9 1.5 26.7
19:10:00 0.7 6.9 0.2 10.6 0.5 4.8 20,1 805.0 1.6 15.8 26.1
19:11:00 0.8 7.9 0.2 10.6 0.3 3.4 20,1 806.0 1.8 17.5 26.7
19:12:00 0.7 6.5 0.2 10.6 0.4 4.5 20.1  804.0 1.4 13.7 26.7
19:13:00 0.5 5.5 0.1 4.8 0.2 1.7 0.2 1.9 25,8 258.0 2.7
19:14:00 0.5 5.2 0.1 4.5 0.2 1.7 0.1 3.4 0.7 6.9 2.6
£9:15:00 0.4 4.1 0.1 4.1 0.1 1.4 0.1 4.8 1.0 9.6 26.6
19116:00 0.3 g 2.7 0.1 3.4 0.1 dw* 1.0 0.1 dwe 2.4 054 5.2 26.6
19:17:00 0.4 4.5 0.1 2.1 2.5 425.4 0.1 2. 0.7 1.2 26.6
19:18:00 0.4 4.1 0.1 2.7 2.8 faw 428.4 0.1 4.1 1.3 13.1 2.6
19:19:00 8.1 80.7 0.0 2.1 0.3 3.1 0.1 it 1.0 10.0 2.6
£9:20:00 29.6  296.5 0.0 1.7 0.2 2.1 0.1 2.1 0.9 8.9 2.6
19:21:00 158 358.3 0.0 1.4 0.1 0.7 0.1 34 1.4 13.7 26.5
19:22:00 8.8 381.9 0.0 1.0 0.0 9.3 0.1 1.1 1.3 12.7 26.5
19:23:00 0.4 404.4 0.0 0.7 0.1 0.7 0.0 1.7 0.9 B.6 2.5
19:24:00 430 412.6 0.0 0.7 -0.0 -0.3 0.1 3.1 1.2 1.7 2.5
19:25:00 4.0 139.8 0.0 0.3 0.1 0.7 0.1 2.7 4.2 416 26.5
19:26:00 1.8 37.8 0.0 0.0 0.1 0.7 0.0 1.7 30.4{"' 304.1 26.4
19:27:00 2.3 23.4 1.5 B73.0 0.0 0.0 8.1 725.0 25,27 252.2 2.4
19:28:00 1.9 17.5 17.61‘- 880.0 -0.0 ~0.3 1&.0“" 720.0 0.3 3.4 26.4




Run 3
DATE: July 22,1998 CLIENT REP: R.KRUSE
PLANT: IBPIDC WITNESSED?: NIA
FUEL TYPE: Steam BURNER TYPE: NIA
OPERATOR: SMIDW GENERATOR TYPE: NIA
TEST LOCATION: SUPER COOKER 02 GENERATOR TYPE: N/A
CALIBRATION GASES
Q2 cO02 cO 502 THC NOx
Q 0 0 9] 0 0
10.2 9.9 30.3 45.1 N/A 46
18 17.7 86.9 887 N/A 843
END SAMPLE 02 CcO2 co s02 THC NOx
TIME POINT % % ppm ppm ppm ppm
2040 1 20.23 0.17 1.68 0.80 0.30
2100 2 20.22 0.15 1.73 0.70 0.20
2120 3 20.23 012 1.60 0.70 0.20
AVERAGES 20.23 0.15 1.67 0.73 #DIVIO! 0.23
.arometric Pressure: 29.05
EFFLUENT GAS CONCENTRATION, % or PPM
02 CO2 CO S02 THC NOx
PRE ZERO 0.1 0.1 05 03 0.1
POST ZER 0.1 -0.1 0.8 0,3 0.1
ACT SPAN 18 17.7 303 88.7|N/A B4.3
PRE SPAN 18 17.6 304 41.3 428
POST SPA 18.1 17.6 30.1 41.4 443
GAS CONC, 20.18 0.15 1.04 0.94 #Divio! 0.26
GAS CONC, 18.96 0.14 0.98 0.88 #DIVIO! 0.24
F-facter (Fc)----- N/A ‘
scf10e6 btu Ibfhr SO2 0.075
ib/r NOx 0.015 Ib/hr CO 0.037
Stack Flowrate- 5.15236+05  (wetl scfhn)

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




LANT: IBP DAKOTA CITY
NIT: COOKER

ODAYS DATE: 07-22-1998
TART/END TIMES: 20:20/20:40

iTURE = 5%

TIME NOx NOx S02

CONC CONC CONC
MIN DRY WET DRY
NDING ppm ppm ppm

:23:00
$124:00
:25:00
:126:00
:127:00
:28:00
$129:00
:30:00
131:00
$132:00
:33:00
:34:00
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:136:00
£37:00
38:00
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RUN NUMBER: 3
OPERATOR: MILLER
MEASUREMENT DATE:
20:40/21:00

co2 coz 02
CONC CONC CONC
DRY WET DRY
% % %
0.17 0.16 20.25
0.17. 0.16 20.26
0.17 0.16 20.22
0.17 0.16 20.23
0.17 0.16 20.22
0.17 0.16 20.25
0,17 0.16 20.25
0.17 0.16 20.23
0.17 0.16 20.23
0.16 0.16 20.24
0.16 0.16 20.22
0.17 0.16 20.20
0.16 0.16 20.23
0.17 0.16 20.22
0.17 0.16 20.23
0.17 0.16 20.20
0.17 0.16 20.24
0.17 0.16 20.22
0.17 0.16 20.23
0.16 0.15 20.22
0.17 0.16 20.22
0.16 0.15 20.22
0.16 0.15 20.22
0.16 0.15 20.23
0.16 0.15 20.20
0.15 0.14 20.25
0.15 0.14 20.22
0.15 0.14 20.22
0.14 0.13 20.23
0.13 0.12 20.23
0.14 0.13 20.22
0.15 0.14 20.22
0.14 0.14 20.22
0.14 0.13 20.23
0.14 0.14 20.22

PAGE 1

21:00/21:20
RESPONSE TIME = 2 MIN

02

CONC

WET
%

19.24
19.25
19.21
19.21
19.21
19.23
19.24
19.21
19.21
19.23
19,21
19.19
19,22
192.21
19.22
19.19
19.23
19.21

19.22

19.21
19.21
19.21
19.21
19.22
19.19
19.23
19.21
19.21
19.22
19.21
19.21
1¢.21
19.21
19.22
19.21

COo

CONC

DRY
ppm

1.83
1.98
1.66
1.54
1.52
.82
.74
.53
.65
.B4
.46
47
.54

.78
.57
86
.60

[

e e R e e

1.68

.82
.74
.75
.71
.86
66
.95
.74
.72
.82
.66
.46
.65
.84
.68
.70

-

el e e S e e e =l

.76

CcO

CCNC

WET
ppm

1.73
1.88
1.57
1.46
1.44
1.73
1.65
1.45
1.57
1.75
1.39
1.40
1.46
1.68
1.69
1.49
1.76
1.52

1.73
1.65
1.67
1.62
1.76
1.58
1.86
1.65
l.64
1.73
1.58
1.39
1.57
1.75
1.60
1.62




LANT: IBP DAKOTA CITY RUN NUMBER: 3 PAGE 2

NIT: COOKER OPERATOR: MILLER
TODAYS DATE: 07-22-1998 MEASUREMENT DATE:

ETART/END TIMES: 20:20/20:40 20:40/21:00 21:00/21:20

gTURE = 5% RESPONSE TIME = 2 MIN :
l TIME NOx NOx 502 502 co2 Cco2 02 02 co CO
CONC CONC CONC CONC CONC CONC CONC CONC CONC CONC
I: MIN DRY WET DRY WET DRY WET DRY WET DRY WET
NDING ppm ppm ppm ppm % % $ % ppm ppn
!0:59:00 0.2 0.2 0.8 0.7 0.15 0.14 20.23 19.21 1.71 1.63
1:00:00 0.3 0.3 0.7 0.7 0.15 0.14 20.20 19.19 1.58 1.50
' MEAN 0.2 0.2 0.7 0.7 0.15 0.14 20.22 19.21 1.73 1.64
'1:03:00 0.2 0.2 0.7 0.6 0.14 0.13 20.23 19.22 1.69 1.60
1:04:00 0.2 0.2 0.7 0.6 0.14 0.13 20.22 19.21 1.67 1.58
21:05:00 0.2 0.2 0.7 0.6 0.14 0.13 20.22 19.21 1.71 1.63
1:06:00 0.2 0.2 0.7 0.6 0.14 0.13 20.24 19.23 1.77 1.68
‘1:07:00 0.2 0.2 0.7 0.6 0.14 0.13 20.24 19.23 1.72 1.63
1:08:00 0.3 0.2 0.8 0.7 0.14 0.13 20.22 19.21 1.48 1.40
21:09:00 0.3 0.3 0.7 0.7 0.14 0.13 20.22 19.21 1.43 1.36
Il:lO:OO 0.2 0.2 0.7 0.6 0.13 0.12 20.23 19.21 1.56 1.49
1:11:00 0.2 0.2 0.6 0.6 0.13 0.12 20.23 19.22 1.72 1.63
21:12:00 0.2 0.2 0.6 0.6 0.12 0.12 20.22 1%.21 1.71 1.63
+ 00 0.2 0.2 0.7 0.7 0.12 0.12 20.22 19.21 1.36 1.30
!‘:00 0.2 0.2 0.7 0.6 0.12 0.11 20.22 19.21 1.39%9 1.32
1715:00 0.2 0.2 0.7 0.6 0.12 0.11 20.24 19.23 1.71 1.62
1:16:00 0.1 0.1 0.7 0.7 0.11 0.11 20.24 19.23 1.58 1l.50
il:l?:OO 0.2 0.2 0.6 0.6 -0,11 0.10 20.22 19.21 1.42 1.35
1:18:0Q0 Q.1 0.1 0.6 0.5 0.10 0.09 20.26 19.25 1.76 1.67
21:19:00 0.1 0.1 0.6 0.6 . 0.10 0.09 20.25 19.24 1.64 1.56
'1:20:00 0.2 0.2 0.6 0.6 0.09 0.09 20.23 19.22 1.44 1.37
MEAN 0.2 0.2 0.7 0.6 0.12 0.12 20.23 19.22 1.60 1.52
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TESTING OF THE SUPER COOKER AT DAKOTA CITY, NE 7-22-98

TIME 802 502 co2 £02 NOX NOX 0 02 SPARE  SPARE TEMR

(PPN) (MV) (%) {Hv) (PPM) (HV) (%) {Hv) (PPN} (V) (¢)
20:06:00 0.8 1.9 0.2 1.6 0.3 3.4 20,2  808.0 1.9 18.9 25.6
20:07:00 0.7 1.2 0.2 7.9 0.3 3.4 0.2 807.0 £.5 £5.5 25.6
20:08:00 0.7 6.9 0.2 7.9 0.3 3.1 20,2 808.0 1.7 17.2 25.6
20:09:00 0.9 8.6 0.2 8.3 0.2 2.4 20,2 809.0 2.0 19.9 25.6
20:10:00 0.6 6.2 0.2 8.3 0.4 3.8 20,2 809.0 1.9 18.6 25.6
20:11:00 0.7 1.2 0.1 7.2 0.2 1.7 20.2  809.0 1.8 17.9 25.6
20:12:00 0.8 8.3 0.2 7.9 0.3 3.1 0.2 808.0 1.8 17.9 25.6
20:13:00 0.7 1.2 0.2 1.6 0.3 2.7 20,2 809.0 1.9 18.6 25.5
20:14:00 0.8 8.3 0.2 1.6 0.1 1.4 2.3 810.0 1.9 18.6 25.5
20:15:00 0.7 6.5 0.2 1.6 0.3 3.1 20.2 809.0 1.9 18.6 25.5
20:16:00 0.6 5.8 0.2 7.9 0.2 2.1 20,3 8100 2.0 19.9 25.5
20:17:00 0.7 1.2 0.2 7.9 0.2 2.4 20,3 810.0 2.0 19.9 25.4
20:18:00 0.7 6.5 0.2 8.6 0.4 3.8 20.2  808.0 1.5 15.5 25.4
20:19:00 0.7 6.5 0.2 8.9 0.2 2.4 20.3  810.0 2.0 20.3 25.4
20:20:00 0.7 6.9 0.2 8.3 0.3 1,1 20.3 810.0 2.0 19.9 25.4
20:21:00 0.9 9.3 0.2 8.3 0.3 3.1 20,2 809.0 1.7 16.8 25.4
20:22:00 0.7 6.9 0.2 8.1 0.3 3.4 0.3 810.0 1.9 18.9 25.3
20:23:00 0.7 1.2 0.2 B.6 0.3 3.4 20.3 810.0 1.9 18.6 25.3
20:24:00 0.8 1.9 6.2 8.3 0.4 3.8 20,2 B09.0 2.0 19.9 25.3
20:25:00 0.7 1.2 0.2 8.9 0.4 4.1 0.2 809.0 1.4 14.4 25.2
20:26:00 0.9 8.6 0.2 8.3 0.3 34 0.2 809.0 1.5 15.5 25.2
20:27:00 0.8 1.6 0.2 B.6 0.4 1.8 20,2 809.0 1.5 15.1 25.1
20:28:00 0.8 8.3 0.2 8.3 0.3 2.7 0.3 811.0 2.0 19.9 25,1
20:29:00 0.7 1.2 0.2 8.3 0.3 3.1 20.2 809.0 1.6 15.8 25.1
20:30:00 0.9 8.9 0.2 8.3 0.4 3.8 20,2 809,0 1.5 15.1 25.1
20:31:00 0.9 B.6 0.2 8.3 0.2 2.4 20.3  810.0 1.9 18.9 25.1
20:32:00 0.8 7.6 0.2 8.3 0.3 3.1 0.2 809.9 1.6 16.5 25.0
20:33:00 0.9 8.6 0.2 8.3 0.3 3.4 20.2  808.0 1.4 14.4 25.0
20:34:00 0.7 6.9 0.2 8.3 0.3 3.4 20,2 808.0 1.4 14.4 25.0
20:35:00 0.7 1.2 0.2 7.9 0.2 2.1 20.3  B811.0 1.8 18.2 25.0
20:36:00 0.7 1.2 0.2 8.3 0.3 2.8 2.2 B0B.O 1.5 14.8 24.9
20:37:00 0.8 7.9 0.2 8.6 0.4 4.5 20.2  808.0 1.8 17.9 24.9
20:38:00 0.9 8.6 0.2 8.3 0.2 2.1 202 809.0 1.5 15.5 24.9
20:39:00 0.8 8.3 0.2 8.7 0.3 2.8 20,2 808.0 1.9 19.3 24.9
20:40:00 0.7 6.5 0.2 8.3 0.2 2.4 0.1 810.0 1.8 t7.5 24.9
20:41:00 0.7 1.2 0.2 1.9 0.3 2.8 20,2 808.0 1.5 15.5 24.8
20:42:00 0.8 1.6 0.2 1.9 0.2 2.4 20.3  810.0 1.8 18.2 24.8
20:43:00 0.7 6.5 0.2 8.3 0.3 2.8 20.2  B808.0 1.6 15.8 24.8
20:44:00 0.7 1.2 0.2 8.3 0.3 3.1 20.2  808.0 1.6 15.8 24.7
20:45:00 0.7 1.2 0.2 1.9 0.3 3.4 20,2 808.0 1.7 17.2 24.7
20:46:00 0.8 1.9 0.2 8.3 0.2 1.7 20.2  808.¢ 1.5 15.5 2.7
20:47:00 0.7 1.2 0.2 8.3 0.3 3.4 20.2  808.9 2.0 19.6 4.6
20:48:00 0.9 8.6 0.2 1.6 0.2 2.1 0.2 809.0 1.6 15.8 24.6
20:49:00 0.8 1.6 0.2 7.6 0.3 3.1 20.2  809.0 2.0 19.9 24.6




TESTING OF THE SUPER COOKER AT DAKOTA CITY, NE 7-22-98

TIME 502 502 €02 02 NOX HOX 02 02 SPARE SPARE TEMP

(pem) {ny) (%) {9 (PPH) (W) (%) fmy) {ppM) (M) ()
20:50:00 0.7 7.2 0.1 6.9 0.2 2.1 20.3 810.0 1.8 18.2 24.6
20:51:00 0.8 7.9 0.2 1.6 0.2 2.1 20.3 810.0 1.6 15.8 24.5
20:52:00 0.7 1.2 0.1 6.5 0.3 2.8 20.3 810.0 2.0 19.6 24,5
20:53:00 0.7 1.2 0.1 6.5 0.2 2.4 20.? 809.0 1.8 17.9 24.5
20:54:00 0.7 6.9 0.1 7.2 0.2 1.7 20.3 810.0 1.6 16.2 24.5
20:55:00 0.7 7.2 0.1 6.9 0.2 2.1 20,3 810.0 1.6 15.8 24.4
20:56:00 0.7 £.5 0.1 7.2 0.3 2.8 20.2 808.0 1.6 16.2 24.4
20:57:00 0.6 6.2 0.2 7.6 0.2 2.4 20.3 810.0 1.9 18.6 24.4
20:58:00 0.8 7.6 0.2 1.4 0.1 0.7 0.3 810.0 1.7 16.8 24.3
20:59:00 0.9 8.6 0.1 6.9 0.2 2.4 20.2 809.0 1.9 18.9 24.3
21:00:09 0.1 6.9 0.2 7.6 0.3 3.4 20.2 808.0 1.3 13.4 24.3
21:01:00 0.8 1.9 0.1 7.2 0.3 2.8 20.2 808.0 1.6 16.5 24.2
21:02:00 0.6 6.2 0.2 7.6 0.2 2.4 20.3 810.0 1.9 18.6 24.2
21:03:00 0.7 1.2 0.1 6.9 0.1 1.0 20.3 810.0 1.9 19.3 24.2
21:04:00 0.7 6.5 0.1 6.9 0.2 2.1 20.3 810.0 1.9 18.6 24,2
21:05:00 0.7 1.2 0.1 6.9 0.3 2.8 20.2 808.0 1.4 14.4 24.2
21:06:900 0.7 6.5 0.1 6.9 0.1 1.0 20.3 810.0 1.8 17.5 24.2
21:07:00 0.8 1.9 0.1 6.9 0.3 2.8 0.2 809.0 1.5 14.8 24.2
21:08:00 0.7 1.2 0.1 6.5 0.2 2.1 20.2 809.0 1.4 14.4 24.2
21:09:00 0.7 6.5 0.1 6.9 0.3 2.8 20.2 808.0 1.5 14.8 24.2
21:10:00 0.8 1.6 0.1 6.5 0.3 2.8 20.2  809.0 1.6 16.5 24.2
21:11:00 0.4 5.8 0.1 6.5 0.2 1.7 20.3 810.0 1.9 18.9 24.2
21:12:00 0.7 6.5 0.1 6.2 0.2 2.4 20.2 808.0 1.5 15,5 24,1
21:13:00 0.7 6.9 0.1 6.2 0.2 1.7 20.2 809.0 1.3 13.1 24.1
21:14:00 0.7 6.5 0.1 5.8 0.3 2.8 20,2 809.0 1.5 14.8 24.1
21:15:00 0.8 1.6 0.1 5.5 0.1 1.0 20.3 810.0 1.8 17.9 24.0
21:16:00 0.5 5.2 0.1 5.5 0.2 2.1 20.2 809.0 1.3 13.1 24.0
21:17:00 0.5 5,2 0.1 4.8 0.2 2.1 20.2 809.0 1.6 16.5 23.9
21:18:00 0.6 5.8 0.1 4.8 0.1 0.7 20.3  B10.0 1.8 17.5 23.9
21:19:00 0.7 6.5 0.1 4.8 0.2 1.7 20.2 809.0 1.4 14.4 21.8
21:20:00 0.6 5.8 0.1 4.8 0.1 1.0 20.3 811.0 1.8 17.9 23.8
21:21:00 0.7 6.5 0.1 5.5 0.2 2.1 20.2 809.0 1.4 14.1 23.1
21:22:00 0.1 1.2 0.1 4.8 0.2 2.4 20.2 809.0 1.4 14.1 23.7
21:23:00 0.7 6.5 0.1 4.8 0.2 2.1 20.2 809.0 1.4 14.4 23.6
21:24:00 0.7 6.9 0.1 4.8 0.3 2.8 20.2  B80%.0 1.4 14.4 23.6
21:25:00 0.6 6.2 0.1 4.8 0.2 2.1 20.2 809.0 1.4 13.8 23.6
21:26:00 0.6 5.8 0.1 4.1 0.1 1.4 203 810.0 1.6 15.8 215
21:27:00 0.7 1.2 0.1 4.5 0.3 2.9 20.2 809.0 1.5 14.8 23.5
21:28:00 0.6 6.2 0.1 4.1 0.2 1.7 20.2 809.0 1.6 15.8 23.5
21:29:00 0.6 6.2 0.1 4.1 0.2 1.7 20,3 812.0 1.5 15.5 23.5
21:30:00 0.7 6.5 -0.1 -3.4 0.2 2.4 1.1 45.0 3.3 33.3 23.5
21:31:00 0.5 4.8 -0.1 -3.4 0.1 1.0 0.2 6.5 1.8 17.9 23.5
21:32:00 0.3 34 0.1 Jowm -3.4 0.1hw 1.0 0.1 Janr 3.1 0.8 1.9 23.4
21:33:00 0.4 3.8 -0.1 -3.4 4.0 440.1 0.1 2.4 1.0 10.3 23.5
21:34:00 0.3 2.8 -0.1 -3.4 44.3#.- 442.5 0.1 4.1 1.5 14.8 23.4




TESTING OF THE SUPER CODXER AT DAXOTA CITY, NE 7-22-98

TINE s02 ° 802 02 £02 NOX NOX 02 02 SPARE SPARE TEMP

(PPH) {Nv) (%) (Y) (PPH) (MV) (%) (V) (PPH) (wv) (C)
21:35:00 31 7.1 -0.1 3.4 0.3 2.9 0.1 3.1 1.1 10.7 23.5
21:36:00 236 235.8 -0.1 -3.4 0.2 2.1 0.1 2.1 1.0 10.0 23.5
21:37:00 3.9 319.4 -0.1 -3.4 0.1 0.7 0.1 2.1 1.3 12.7 23.4
21:38:00 35.9 3589 -0.1 -3.8 0.1 0.7 0.0 1.7 1.1 10.7 23.4
21:39:00 8.3 383.3 -0.1 -3.4 -0.1 -0.7 0.1 3.8 1.1 10.7 23.5
21:40:00 0.2 401.9 ~0.1 -1.9 0.0 0.3 0.1 2.4 1.6 15.8 23.5
21:41:00 41.45‘. 414.3 -0.1 -4.1 0.1 0.7 0.0 1.7 1.2 12.4 23.5
21:42:00 31437 342.8 17.2 B858.0 -0.1 -1.4 17.1 684, 1.4 14.1 21.5
21:43:00 4.2 42.3 17,5  877.0 -0.1 -1.0 18.2 7280 0.4 3.8 23.4
21:44:00 2.6 25.8 17.51- 879.0 -0.1 -1.0 18.1 725.0 0.7 6.5 23.4
21:45:00 2.9 20.3 0.2 11.7 -0.1 -1.0 0.6 23.7 0.4 4.1 23.4
21:46:00 1.5 14.8 0.1 2.8 -0.0 -0.3 0.1 3.4 30.1 0.8 23.3

M




Run 4
] DATE: July 22,1998 CLIENT REP: R.KRUSE
' PLANT: IBP f DC WITNESSED?: NiA
FUEL TYPE: Steam BURNER TYPE: N/A
I OPERATOR: SM/DW GENERATOR TYPE: N/A
TEST LOCATION: SUPER COOKER 02 GENERATOR TYPE: N/A
' CALIBRATION GASES
02 co2 CcO 502 THC NOx
] O 4] 4] 0 D
10.2 9.9 30.3 45.1 N/A 46
l 18 17.7 86.9 88.7 N/A 84.3
END SAMPLE 02 coz2 co 502 THC NOx
TIME POINT % % ppm ppm _ppm PPm
2222 1 19.21 4.84 16.6 13.6 5.9
2242 2 19.15 5.12 18.05 12.4 5.3
2302 3 19.19 5.07 21.59 10.4 4.3
AVERAGES 19.18 5.01 18.75 12.13 #DIV/O! 5.17
'.arometric Pres: 29.05
EFFLUENT GAS CONCENTRATION, % or PPM
02 CO2 co 502 THC NOx
PRE 2ERO 0.1 -0.1 0.8 0.3 0.1
POST ZERO 0.1 0 0.9 1.7 1.7
ACT SPAN 18 17.7 30.3 45.1[N/A 486
PRE SPAN 18.1 17.6 301 41.4 44.3
POST SPAN 18.2 17.6 30.2 41.2 46.5
GAS CONC. 19.03 5.07 18.51 1246 #DIVIOY 4.41
GAS CONC. 18.50 4,93 17.99 12.11 #DIV/O1 4.29
F-factor {Fc)e--- N/A
scf/10a6 btu Ibfir S0O2 0.066
Ib/hr NOx 0.014 Ib/hr SO 0.037
Stack Flowrate- 28011E+04  {wet,scfihr)

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




LANT: 1IBP DAKOTA CITY "RUN NUMBER: 4 PAGE 1

NIT: COOKER OPERATOR: MILLER
TODAYS DATE: 07-22-1998 MEASUREMENT DATE:
TART/END TIMES: 22:02/22:22 22:22/22:42 22:42/23:02
6TURE = 5% RESPONSE TIME = 2 MIN
TIME NOx NOX S02 502 Cco2 Co2 02 02 Co co
CONC CONC CONC CONC CONC CONC CONC CONC CONC  CONC
l MIN DRY WET DRY WET DRY WET DRY WET DRY WET
NDING ppm ppm ppm ppm % % % % ppm ppm
‘2:05:00 6.2 5.9 13.4 12.7 4.82 4.58 19.25 18.29 17.39 16.52
22:06:00 6.1 5.8 13.5 12.9 4.77 4.53 19.28 18.32 17.65 16.77
2:07:00 6.0 5.7 13.6 13.0 4.76 4.52 19.28 18.32 17.75 16.87
IEz:oa:oo 6.2 5.9 13.5 12.9 4.84 4.60 19.25 18.29 17.94 17.05
2:09:00 6.0 5.7 13.6 12.9  4.77 4.53 19.27 18.31 17.45 16.58
22:10:00 6.0 5.7 13.6 12.9 4.66 4.42 19.28 18.32 16.82 15.98
2:11:00 6.0 5.7 13.8 13.1 4.76 4.52 19.25 18.29 16.56 15.73
2:12:00 6.0 5.7 13.8 13.1 4.58 4.36 19.26 18.30 16.26 15.45
22:13:00 6.1 5.8 13.7 13.1  4.72 4.49 19.22 18.26 15.91 15.11
2:14:00 5.8. 5.5 13.8 13.1 4.80 4.56 19,21 18.25 16.05 15.24
2:15:00 6.1 5.8 13.9 13.2 4.78 4.55 19.18 18.22 16.08 15.28
22:16:00 5.9 5.6 13.9 13.2 4.87 4.63 19.16 18.20 16.32 15.50
2:17:00 5.9 5.6 13.7 13.0 4.92 4.67 19.14 18.18 16.11 15.30
lEz:lS:OO 5.9 5.6 13.4 12.8 5.03 4.78 19.13 18.17 15.95 15.15
2:19:00 5.7 5.4 13.4 12.7 5.08 4.83 19.15 18.20 16.47 15.65
22:20:00 5.8 5.5  13.3 12.6  4.97 4.72 19.17 18.21 16.35 15.53
'.;uoo 5.6 5.4 13.3 12.6 4.96 4.71 19.13 18.17 15.70 14.91
100 5.7 5.4 13.4 12.8 5.02 4.77 19.14 18.18 15.84 15.05

. MEAN 5.9 5.7 13.6 12.9 4.84 4.60 19.21 18.25 16.60 15.77
2:25:00 5.6 5.4 13.2 12.5 5.16 4.90 19.12 18.16 17.45 16.57
i2:26:00 5.4 5.1 12.8 12.1 5.23 4.97 19.11 18.16 17.07 16.21
2:27:00 5.7 5.4 13.1 12.5 5.28 5.01 19.10 18.15 17.75 16.87
22:28:00 5.5 5.2 13.0 12.4 5.19 4.93 19.12 18.16 17.55 16.67
2:29:00 5.4 5.2 12.9 12.2 5.21 4.95 19.11 18.16 17.26 16.39
l2:30:00 5.5 5.2 12.9 12.3 5.41 5.14 19.09 18.13 17.64 16.76
22:31:00 5.4 5.1 12.9 12.2 5.26 4,99 19.11 18.15 17.81 16.92
2:32:00 5.5 5.2 12.9 12.2 5.04 4.79 19.17 18.21 17.39 16.52
‘2:33:00 5.3 5.1 12.6 11.@ 4.83 4.59 19.25 18.28 16.98 16.13
2:34:00 5.3 5.0 12.5 11.9 4.92 4.67 19.20 18.24 17.12 16.26
22:35:00 5.4 5.2 12.3 11.7 4.98 4.73 19.17 18.21 17.39 16.52
2:36:00 5.2 5.0 12.3 11.7 5.01 4.76 19.16 18.20 17.99 17.09
2:37:00 5.3 5.0 12.1 11.5 5.04 4.79 19.17 18.21 18.61 17.68
22:38:00 5.1 4.9 11.9 11.3 5.03 4.77 19.17 18.22 19.42 18.45
2:39:00 5.2 4.9 11.7 11.1 5.18 4.92 1%9.11 18.15 19.57 18.60
2:40:00 5.2 4.9 11.3 10.8 5.14 4.88 19.15 18.19 19.27 18.30




PLANT: IBP DAKOTA CITY RUN NUMBER: 4 PAGE 2

NIT: COOKER . OPERATOR: MILLER
TODAYS DATE: 07-22-1998 MEASUREMENT DATE:
lgTART/END TIMES: 22:02/22:22 22:122/22:42 22:42/23:02
WTURE = 5% RESPONSE TIME = 2 MIN
l TIME NOx NOx 8502 502 co2 co2 02 02 co CO
CONC CONC CONC CONC CONC CONC CONC CONC CONC CONC
L MIN DRY WET DRY WET DRY WET DRY WET DRY WET
NDING ppm pPpm ppm ppm % % % % ppm ppm
'22:41:00 4.8 4.6 11.1 - 10.5 4.98 4.73 19.19 18.23 19.35 18.38
22:42:00 5.0 4.8 10.9 10.3 5.23 4.97 19.19 18.23 19.43 18.46
l MEAN 5.3 5.1 12.4 11.7 5.12 4.86 19.15 18.19 18.05 17.15
t2:45:00 4.9 4.6 10.8 10.2 5.18 4,92 19.15 18.20 20.66 19.62
2:46:00 4.8 4.6 10.9 10.3 5.25 4,99 19,12 18.16 20.78 19.74
22:47:00 4.7 4.5 10.7 10.2 5.09 4.83 1%9.20 18.24 20.81 19,77
2:48:00 4.5 4.3 10.4 9.9 5.11 4,86 19.20 18.24 20,72 19.68
g2:49:00 4.5 4.3 10.2 9.7 5.23 4.97 19.13 18.17 20.55 19.53
2:50:00 4.4 4.2 10.4 9.9 5.24 4,97 19.16 18.20 21.09 20.03
2:51:00 4.4 4.2 10.2 9.7 5.04 4.79 19.17 18.21 20.78 19.74
é2:52:00 4.4 4.1 10.2 9.6 5.11 4.85 19.19 18.23 20.54 19.52
2:53:00 4.3 4.1 10.1 9.6 5.26 5.00 19.13 18.17 21.15 20.09
22:54:00 4.2 4.0 10.2 9.7 5.15 4.89 19.18 18.22 21.91 20.81
5:00 4.1 3.9 10.1 9.6 5.22 4.96 19.16 18.20 21.91 20.82
‘.6:00 4.2 4.0 10.4 9.9 5.13 4.87 19.15 18.19 22.51 21.38
22:57:00 4.2 4.0 10.4 9.9 4.96 4.71 19.19 18.23 22.61 21.48
2:58:00 4.0 3.8 10.2 9.7 4.83 4.59 19.26 18.30 22.01 20.91
‘2:59:00 4.1 3.9 10.3 9.8 5.02 4,77 19.24 18.28 22.35 21.23
1:00:00 4.0 3.8 10.7 10.1 4.81 4,57 19.27 18.30 23.04 21.88
23:01:00 3.9 3.7 10.6 10.1 4.80 4.56 19.30 18.33 22.68 21.55
'3:02:00 3.9 3.7 10.6 10.0 4.79 4.55 19.32 18.35 22.74 21.60
MEAN 4.3 4.1 10.4 9.9 5.07 4.81 19.19 18.23 21.59 20.51




TESTING OF THE SUPER COOKER AT DAXOTA CITY, NE 7-22-98

TIME s02 502 02 co2 NOX NOX

(PPM} {Hv) (%) (nv) (PP} (NV)
22:02:00 3.1 131.0 4.8 239.1 5.1 51.4
22:03:00 13.2 132.0 4.6 231.0 6.4 §3.6
22:04:00 13.4 133.8 4.8 239.3 6.2 61.9
22:05:00 13.4 134.4 4.7 235.2 5.1 511
22:06:00 13.6 136.2 47 233.8 6.4 4.3
22:07:00 13.5 135.1 4.6 228.3 5.5 55.4
22:08:00 13.6 135.8 4.6 230.4 .5 64.6
22:09:00 13.6 136.2 4.8 240.4 6.1 60.5
22:10:00 13.6 135.8 4.7 234.5 5.8 58.1
22:11:90 14.0 139.9 5.0 247.6 6.5 65.0
22:12:00 13.8 131.9 4.6 230.17 5.5 35.0
22:13:00 13.9 118.4 4.9 246.9 6.4 64.3
22:14:00 13.7 136.9 4.9 245.5 5.7 5.1
22:15:00 13.9 139.3 4.6 228.3 5.9 58.8
22:16:90 13.9 138.6 4.7 233.8 6.2 62.2
22:11:00 13.8 135.8 4.9 246.5 5.5 55.4
22:18:00 13.5 134.8 5.0 251.0 6.1 61.2
22:19:00 13.4 133.8 5.1 255.1 5.3 53.3
22:20:00 13.4 133.8 5.2 258.6 6.1 60,5
22:21:00 13.4 134.1 5.1 253.1 5.7 51.4
22:22:00 13.4 134.1 5.0 252.0 5.3 53.3
22:23:00 3.2 131.7 5.3 266.8 6.0 59.8
22:24:00 13.4 134 .4 5.2 261.1 5.4 53.1
22:25:00 13.0 130.3 5.0 252.4 5.9 58.8
22:26:00 13.1 131.0 5.3 264.8 5.2 52.3
22:21:00 13.0 136.3 5.4 210.3 5.6 56.0
22:28:00 12.7 127.2 5.4 268.6 5.8 57.8
22:29:00 13.0 130.3 4.9 245.5 5.1 51.2
22:30:00 12.9 129.0 5.1 255.2 5.7 56.7
22:31:00 12.9 129.0 5.2 260.7 3.1 50,9
22:32:00 12.9 129.0 5.1 253.8 5.1 51.2
22:33:00 12.3 122.8 5.0 250.3 5.6 5.0
22:34:00 12.8 126.2 4.9 244.5 5.0 49.5
22:35:00 12.1 128.7 5.4 269.6 5.6 56.4
22:36:00 12.2 122.1 4.9 244.8 5.2 52.3
22:37:00 12.1 120.7 4.9 246.9 5.0 49.5
22:38:00 11.7 117.3 5.1 255.8 5.5 54,7
22:39:00 11.5 115.2 5.1 2358.2 4.8 48.5
22:40:00 11.2 12.1 5.1 253.8 5.4 53.1
22:41:00 10.9 109.4 5.2 261.3 4.6 46.4
22:42:00 10.7 107.3 5.2 261.3 5.2 51.6
22:43:00 10.9 108.7 5.1 255.2 5.2 51.6
22:44:00 10.4 103.5 4.6 220.0 4.4 43.7
22:45:00 11.1 110.7 5.0 248.3 3.2 52.3

02

o e
— G = R 3 R e = B PRI = B G R b b= s e b= b= B3 pee b R b bms e s = b G PO = Gl B3 R

02 SPARE  SPARE TEN®

(ny) (PPN} (HV) (c)
772.0 17.0 169.9 22.9
772.0 16.8 167.5 22.9
770.0 17.4 174.3 22,9
771.0 17.5 174.7 22.9
771.0 17.4 174.3 22.9
773.0 8.0 179.5 22.9
7171.0 18.2 181.6 22.9
770.0 17.5 175.4 22.9
769.0 16.9 168.8 22.9
769.0 16.6 166.1 22.9
771.0 5.9 158.9 22.8
766.0 {5.7 156.5 22.8
767.0 16.0 160.2 22.8
770.0 16.1 161.3 22.7
767.0 16.5 164.7 22.7
765.0 6.2 161.6 22.7
766.0 16.0  160.2 22.7
766.0 16.5 165.4 22.6
766.0 16.3 162.6 22.6
765.0 15.2 151.6 22.6
167.0 16.1 160.9 22.6
765.0 16.1 161.3 22.6
163.0 7.3 1733 22.5
767.0 k7.4 174.0 22.5
763.0 17.1 170.9 22.5
764.0 17.5 175.0 22.4
763.0 17.1 171.3 22.4
765.0 17.6 176.4 22.4
766.0 17.9 179.2 22.4
764.0 18.3 182.9 22.4
787.0 16.9 168.8 22.4
770.0 16.8 168.2 22.3
768.0 17.6 176.1 22.3
766.0 17.6 1761 22.3
761.0 18.3 183.3 22.3
768.0 19.2 192.2 22,3
766.0 19.6 195.7 22.3
764.0 19.8 198.4 22.3
767.0 19.1 191.2 22.3
767.0 19.1 190.5 22.3
768.0 19.4 196.4 22.3
766.0 0.7 207.4 22.3
772.0 20,6 206.3 22.4
766.0 1.3 213.2 22.4




®
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TESTING OF THE SUPER COOKER AT DAKOTA CITY, NE 7-22-98

TINE 502 502 c02 €02 NOX HOX 02 02 SPARE  SPARE TENP

(pPH} (My) (%) (Mv) (PPM) {Hv) (%) (Hv) (ppil) {Mv) (C)

22:46:00 0.9 109.4 5.5 2730 44 44.4 15.1  765.0 207 207.0 22.4
22:47:00 10.6  105.6 5.1 252.8 4.9 48.8 9.2 769.0 2.7 207.4 22.4
22:48:00 10.5  105.2 48 238.7 4.5 4.7 9.2 769.0 2.0 210.1 2.3
22:49:00 10.4  104.2 5.3 265.5 1.3 13.3 9.1 764.0 0.4 204.3 2.3
22:50:00 10.4 1039 5.3 265.5 4.6 46.4 5.2 767.0 2.2 222 22.3
22:51:00 0.2 101.5 5.0 250.3 4.0 19.5 19.2  768.0 0.4 2039 22.3
22:52:00 0.1 100.8 5.1 253.8 4.6 4.1 19.1  766.0 20.8  208.0 2.2
22:53:00 0.2 101.5 5.3 264.8 4.2 42.3 9.1 765.0 2.6 215.6 2.2
22:54:00 10.] 1008 5.5 274.8 4.0 19.9 9.1 766.0 .8 AT 22.1
22:55:00 0.3 103.2 5.5 2751 4.5 45.0 9.1 764.0 2.9 2187 22.1
22:56:00 0.5 105.2 4.9 244.2 1.9 18.5 1.2 768.0 22,5 224.% 22.1
22:57:00 10.4  103.5 5.0 249.3 4.4 44.4 9.2 768.0 2.4 2239 2.1
22:58:00 1.3 102.8 5.0 250.3 1.9 18.9 9.3 2.0 2.3 2229 2.1
22:59:00 0.7 107.0 5.0 255.2 4.0 39.5 9.2 769.0 23,3 232.5 2.1
23:00:00 1.6  106.3 7 2359 4.2 2.0 9.3 7720 71 .0 22.1
23:01:00 0.6 106.3 4.8 240.0 3.6 35.8 9.3 1MM2.0 2.2 2301 22.1
23:02:00 0.7 107.3 4.8 238.0 1.1 40.9 9.3 772.0 2.8 228.4 2.1
23:03:00 10.4  104.5 4.8 239.4 3.5 35.4 19.3  773.0 2.6 2263 22.1
23:04:00 9.4 93.5 0.2 8.9 1.0 30.3 203 B811.0 2.9 2187 2.1
23:05:00 3.2 2.3 0.0 1.4 2.3 22.1 0.3 12.7 0.6 5.5 2.1
23:06:00 1.8 17.5 0.9 0.0 17w 16.5 0.1 34 0.9 8.9 22.1
23:07:00 1.7 16.9 0.0 Jus -0.7 1.8 17.5 0.1 2w 3.8 0.9 s Bg 22.1
23:08:00 1.5 15.5 -0.0 -0.7 5.9 458.7 0.1 4.1 1.0 10.0 22.1
23:09:00 1.4 13.8 -0.0 -1.4 46. 54w 464.6 0.1 1.8 1.2 12.4 22.0
23:10:00 1.6 15.8 -0.0 -1.4 1.8 17.9 0.1 2.1 1.5 15.1 22.0
23:11:00 9.8 98.0 -0.0 -1.4 1.3 13.1 0.1 4.1 1.4 14.1 22.0
23:12:00 236 235.6 -0.0 -1.4 1.5 15.5 0.1 2.1 1.3 13.4 22.0
23:13:00 M 309 -0,0 -2.1 (.2 1.7 0.1 2.4 1.7 16.5 22.0
23:14:00 /5.4 3539 -0.0 -2.1 1.3 13.4 0.1 1.1 1.2 11.7 22.0
23:15:00 8.2 3817 -0.0 -2.4 1.1 10.7 0.1 3.4 1.6 16.2 22.0
23:16:00 0.0 400.3 -0.1 -2.8 1.1 1.4 0.1 3.4 1.5 5.1 22.0
23:17:00 sl2gr 412.3 -0.1 -2.8 1.2 12.4 0.0 1.4 1.4 14.4 22.0
23:18:00 214" a3 0.2 11.0 8.9 8.9 0.2 1.6 1.7 17.2 22,0
23:19:00 121 121.4 -0.1 -2,8 1.1 11.0 0.1 1.1 30. 2w~ 3016 21.9
23:20:00 1.6 76.0 6.8 840.0 0.8 8.3 149 597.4 3047 3040 21.9
23:21:00 5.3 53.3 1.6 878.0 1.0 9.6 18.3 7330 2.6 26.5 2.9
23:22:00 4.5 15.4 17.64m 880.0 1.0 10.3 18. 2 728.0 0.5 4.8 21.9




Run 5
DATE: July 22,1998 CLIENT REP: R.KRUSE
PLANT: BP / DC WITNESSED?: N/A
FUEL TYPE; Steam BURNER TYPE: N/A
QPERATOR; SM/iDW GENERATOR TYPE: N/A
TEST LOCATION: SUPER COOKER 02 GENERATOR TYPE: N/A
CALIBRATION GASES
02 Cco2 Cco 502 THC NOx
3] 0 4] 0 [s] 4]
10.2 9,9 30.3 45.1 N/A 46
18 17.7 86.9 88.7 N/A 84.3
END SAMPLE 02 co2 co s02 THC NOx
TIME POINT % % ppm ppm ppm _Ppm
2350 1 19.51 4.36 17.16 9.10 3.20
15 2 19.34 5.09 18.41 8.65 3.10
35 3 19.35 5.21 19.56 7.80 2,70
AVERAGES 19.40 4.88 18.38 8.52 #DIV/0I 3.00

l.ammetric Pressure: 29.05

EFFLUENT GAS CONCENTRATION, % or PPM

02 co2 (1) S02 THC NOx

PRE ZERO 0.1 0 0.9 1.7 1.7
POST ZEROQ 0.1 0 0.9 2 1
ACT SPAN 18 17.7 30.3 45.1|N/A 46
PRE SPAN 18,2 17.6 30.2 41,2 46.5
POST SPAN 18,2 17.7 30 40.8 45,9
GAS CONC.( 19.19 4.90 18.14 7.67 #DIVIO! 1.69
GAS CONC.¢ 18.66 4.76 17.63 7.46  #DIV/O! 1.66

F-tactor {Fc)----- N/A

scf/10e6 btu tb/hr SO2 0.035

Ib/hr NOx 0.005 Ibthr CO 0.036

Stack Flowrate- 28021E+04  (wet,scf/hr)

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




LANT:
NIT: COOKER

TODAYS DATE: 07-22-1998
23:30/23:50

mTART/ END TIMES:

OiSTURE = 5%

NOx

CONC

l MIN DRY
NDING ppm
IE3:33:00 2.9
3:34:00 3.1
3:35:00 3.0
IE3:36:00 3.1
3:37:00 3.1
23:38:00 3.3
3:39:00 3.3
lt3:40:oo 3.2
23:41:00 3.3
3:42:00 3.2
|!3:43:00 3.3
3:44:00 3.2
23:45:00 3.3
3:46:00 3.4
3:47:00 3.2
23:48:00 3.2
9:00 3.2
e
' MEAN 3.2
23:53:00 3.1
'3:54:00 3.1
3:55:00 3.0
23:56:00 3.1
3:57:00 2.9
ll3:58:00 3.0
3:59:00 3.0
MEAN 3.0

NOx
CONC
WET

ppm

(%)
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RUN NUMBER:

OPERATOR:

MILLER

MEASUREMENT DATE:
23:50/23:59

RESPONSE TIME

coz2

CONC

DRY
%

3.85
3.92
3.75
3.82
3.94
3.99
4.12
4.17
4.22
4.37
4.47
4.62
4.58
4.96
4.79
4.77
5.01
5.04

5.23
5.60
5.38
5.50
5.35
5.55
5.58

coz2

CONC

WET
%

3.65
3.72
3.57
3.63
3.74
3.79
3.91
3.96
4.01
4.15
4.25
4.39
4.35
4.71
4.55
4.54
4,76
4.79

4.96
5.32
5.12
5.23
5.08
5.28
5.30
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/

= 2 MIN
02 02
CONC CONC
DRY WET

% %

19.74 18.75
19.70 18.72
19.73 18.74
19.72 18.73
19.67 18.69
19.58 18.60
19.54 18.56
19.55 18.57
19.51 18.54
19.49 18.51
19.45 18.48
19.42 18.45
19.40 18.43
19.35 18,38
19.36 18.39
19.35 18.38
19.31 18.35
19.31 18.34
19.51 18.54
19.28 18.31
19.23 18.26
19.28 18.32
19.25 18.2¢9
19.28 18,32
19.27 18.31
19.24 18.28
19.26 18.30

co
CONC
DRY

ppm

14.83
15.80
15.59
15.84
15.75
16.27
16.64
17.16
17.64
17.74
18.07
18.41
17.80
17.83
18.48
18.16
18.56
18.78

17.16

19.00
19.42
19.86
18.78
19.58
19.09
20.14

19.54

co
CONC
WET

ppn

14.09
15.01
14.81
15.06
14.96
15.45
15.81
16.31
16.76
16.85
17.17
17.48
16.91
16.94
17.56
17.26
17.63
17.84

16.31

18.05
18.45
18.87
18.79
18.60
18.14
19.13

18.56




LANT: IBP DAKOTA CITY

NIT: COOQOKER

TODAYS DATE: 07-22-1998
ETART/END TIMES:

i’I‘URE = 5%

TIME NOx
CONC
l3 MIN DRY
NDING ppm
lLO:OG:OO 3.
00:07:00 3.
0:08:00 2.
IEO:OQ:OO 2.
0:10:00 3
00:11:00 3.
lo:lz:oo 3.
0:13:00 3.
00:14:00 2.
'0:15:00 2.
MEAN 3,0
5
‘\;:18:00 2.
Q0:19:00 2.
":oo 2.
100 2
00:22:00 2.
0:23:00 2
‘0:24:00 2.
0:25:00 2.
00:26:00 2.
'0:27:00 2.
0:28:00 2.
00:29:00 2
0:30:00 2
0:31:00 2.
00:32:00 2.
0:33:00 2.
l‘0:34:00 2.
0:35:00 2.
MEAN 2.

00:03/00:15

w10 W 0000030

L]
[ ] -
VHEPFORNHWOWW

-

WROOHOWVWOYLOO
NN NN
OO0 mMm®ELm
Wbk~
SO oom

A% ]

o0
.
go\
[+2]
[

.
.

*

. . 0 e a . s e .
ORI OWWYWNDNMDNM

»*

.

SNOSNOAONYTAOOAN ORI W@
MNNNNDNBDRDNDNDRDRONNDND DD NN
L RLE ORI OR
NN NN NN NN )00
NN N NN NSNS NN NN @
B RO Wk W B MWL NE

~J
[\8]
)]
~J]
0
-~
(8]

RUN NUMBER:
OPERATOR: MILLER
MEASUREMENT DATE:
00:15/00:35

RESPONSE TIME

coz2

CONC

DRY
%

4.82
4.71
4.52
4.64
4.67
4.63
4.72
4.89
4.67
5.03

&5

5.08
5.23
4.96
5.28
5.45
4.99
5.31
5.35
5.27
5.52
5.36
5.44
5.23
4.93
5.16
5.31
5.07
4.94

coz

CONC
WET

Q)

3

4.58
4.48
4.29
4.41
4.43
4.40
4.48
4.64
4.44
4.78

4.82
4.97
4.71
5.01
5.17
4.74
5.04
5.08
5.00
5.25
5.09
5.17
4.97
4.68
4.90
5.05
4.82
4.69

PAGE 1
/

= 2 MIN

02 02
CONC CONC
DRY WET

% %
19.43 18.46
19.45 18.48
19,48 18.51
19.45 18.48
19.42 18.45
19.41 18.44
19.40 18.43
19.38 18.41
19.44 18.47
19.36 18.39
Q.42 18.45
19.34 18.37
19.34 18.37
19.39 18.42
19.29 18.33
19.25 18.29
19.39 18.42
19.31 18.34
19.34 18.37
19.35 18.38
19.26 18.30
19.34 18.37
19.32 18.35
19.35 18.38
19.39 18.42
18.39 18.42
19.34 18.37
19.41 18.44
19.42 18.45
19.35 18.38

Cco
CONC
DRY

ppm

17.07
17.09
16.67
16.82
16.41
17.18
17.45
17.39
18.48
18.35

17,29

19.34
18.85
19.79
19.16
19.31
20.17
18.72
18.86
19.61
19.56
20.09
20.25
20.61
19.28
18.93
20.12
20.30
1%8.17

19.56

cOo
CONC
WET

ppm

16.22
16.24
15.83
15.98
15.59
16.32
16.58
16.52
17.56
17.43

l6.42

18.37
17.91
18.80
18.20
18.35
19.16
17.78
17.91
18.63
18.58
19.08
19.24
19.58
18.32
17.99
19.11
19.28
18.21

18.58
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TESTING OF THE SUPER COOKER AT DAKOTA CITY, NE 7-22-98

TINE 502 502 £02 €02 NOX NOX 0?2 02 SPARE SPARE Ll

(PPM) (M) (%) (My) (PPM) (M) (%) (Hv) (PPN) (M) {c)
23:30:00 8.5 84.9 1.7 184.3 2.6 26.1 19.8 193.0 15.0 150.3 21.8
23:31:00 8.7 87.0 3.8 189.8 3.1 31.3 19.7 789.0 14.9 148.9 21.8
23:32:00 8.7 86.7 3.9 196.7 3.0 29.9 19.7 788.0 14.4 144.5 21.8
23:33:00 9.0 90.1 3.9 195.7 2.8 27.5 19.7 789.0 14.8 141.9 21.9
23:34:00 9.2 92.2 3.9 196.0 3.3 32.7 19.7 789.0 16.0 160.3 21.9
23:35:00 9.1 91.1 3.7 186.1 2.9 28.5 19.7 789.0 15.7 156.5 21.9
23:36:00 9.0 90.4 3.9 194.7 3.3 33.0 19.7 789,90 15.8 157.5 22.0
23:37:00 9.1 91.1 3.9 197.4 3.2 32.0 19.7 787.0 16.0 160.3 22.0
23:38:00 9,2 91.8 4,2 208.8 3 1.3 19.6 782.0 16.7 166.8 22,0
23:39:00 9.4 94.2 §.2 209.1 3.5 34.7 19.6 79820 16.9 168,5 22.1
23:40:00 9.3 93.2 4.6 230.4 3.1 31.0 19.5 778.0 16.6 166.5 22.1
23:41:00 9.3 93.2 4.2 211.2 3.4 34.4 19.5 781.0 17.3 173.0 22.1
23:42:00 9.0 90.4 4.5 225.6 3.3 32.7 19.5 778.0 17.9 179.2 22.1
23:43:00 9.2 91.5 i1 233.2 3.1 .0 19.5  778.0 18.4 183.1 2.4
23:44:00 9.2 91.5 4.9 244.2 3.5 34.7 19.4 775.0 18.1 180.9 22.1
23:45:00 9.1 9.1 4.5 225.6 3.0 30.3 19.4 776.0 17.8 177.8 22.0
23:46:00 9.2 91.8 5.0 249.0 3.4 34.0 19.4 775.0 18,3 183.0 22.0
23:47:00 9.2 91.5 4.4 219.4 3.2 2.0 19.4 174.0 18.9 188.5 22,0
23:48:00 9.2 91.8 4.8 239.4 3.0 30,3 19.4 776.0 18.5 185.4 22.0
23:49:00 9.1 91.1 4.9 245.9 1.2 2.3 19.4 774.0 18.5 184.7 21.9
23:50:00 8.8 8.4 5.5 273.1 3 30.6 19.2 769.0 18.4 - 184.0 21.9
23:51:00 9.2 91.5 5.2 260.0 3.4 34.0 19.3 771.0 19.4 193.6 21.9
23:52:00 9.0 90.1 5.2 258.0 L 30.6 9.3 7710 19.3 192.6 21.9
23:53:00 8.6 85.6 5.1 255.2 2.9 8.9 19.3 713.0 19.1 190.9 21.8
23:54:00 8.7 87.0 5.9 297.5 3.4 33.7 1.1 765.0 19.3 193.3 21.8
23:55:00 8.5 85.3 5.5 213.1 2.9 28.5 19.3 771.0 19.6 196.0 21.8
23:56:00 8.5 84,9 5,1 251.3 3 3.3 19.4 774.0 20.4 204.0 21.8
23:57:00 8.2 82.2 5.1 255.9 2.9 29.2 19.3 m.o 19.6 196.0 21.8
23:58:00 8.3 82.9 5.8 289.6 2.9 28.5 19.3 770.0 19.3 193.3 21.8
23:59:00 8.3 82.5 5.7 285.5 3.3 2. 19.2 768.0 19.5 195.4 21.8
00:00:00 8.3 82.9 5.8 287.5 2.8 21,5 19.2  769.0 18.7 187.1 21.8




TESTIRG OF THE SUPER COOKER AT DAXOTA CITY, NE 7-22-98

TINE 502 502 t02 co2 NOX NOX 02 02 SPARE  SPARE  TEMP

(PPH) (Hv) (%) {Hv) (pom) (v) (%) (ny) (PPK) (HV) (C)
00:03:00 8.5 84.9 £9 2449 2.8 282 194 om0 180 1195 2.8
00:04:00 8.7  87.4 41 235.9 31 3.6 195 7780 18.1 1806 21.8
00:05:00 8.8  88.4 5.2 258.0 2.8 2.5 194 7150 16.8 1682 2L.9
00:06:00 87 B0 47 2389 32 w3 4 M0 1m0 163 209
00:07:00 8.6 85.8 L4 2200 2.8 2.2 195 7800 1np L3 209
00:08:00 8.4 83.9 5.0 256.6 29 8.9 194 740 162 w23 219
00:09:00 8.4 83.9 41 232.5 3.1 3.6 195 7800 171 1706 22,0
00:10:00 8.6  86.3 4.6 23L.8 2.8 2.9 194 760 1.1 1706 22.0
00:11:00 8.6  85.6 49 245.6 3.3 7 1940 S0 13 183 22
00:12:00 8.4 836 5.2 258.6 L0 3.6 194 740 178 1715 221
00:13:00 8.5  85.3 5.6 219.3 .00 299 193 M0 14 144 220
00:14:00 8.5  84.9 4.6 230.8 3.0 9.6 195 7780 119 192 22
00:15:00 8.5  84.9 5.0 251.4 2.6 2.0 194 740 190 1902 22,1
00:16:00 8.4 836 5.1 256.6 L1306 193 720 184 1844 220
00:17:00 8.7 8.0 5.1 255.9 28 2.9 193 170.0  18.8 1881 22.1
00:18:00 8.4 83.6 5.4 267.6 2.7 2.2 193 M0 184 1840 22.1
00:19:00 8.4 836 5.5 274.5 3.0 .6 193 700 186 1861 22
00:20:00 7.8 8.1 5.2 2621 2.5 5.1 194 7150 19.0 1902 22,1
00:24:00 7.9 18.8 49 246.3 2.9 8.5 193 7730 200 199.8 22.1
00:22:00 8.2 822 5.3 264.8 2.5 5.1 193 7.0 198 1918 22.1
00:23:00 1.7 1.4 5.0 2497 2.6 2.1 194 740 187 18Tl 221
00:24:00 1.8 8.1 5.0 250.4 2.1 2.8 194 740 194 1943 220
00:25:00 1.6 76.0 5.8 292.3 2.4 Wl 193 M0 192 1922 22.0
00:26:00 1.5 T4 5.1 257.2 2.7 .2 193 730 195 1947 22.0
00:27:00 1.8 8.1 5.1 283.4 2.5 2.1 193 70.0 20.4 2040 22.0
00:28:00 1.6 160 5.7 286.8 2.8 2.5 193 0.0 193 1933 219
00:29:00 1.1 114 6.0 297.8 2.8 2.2 192 7690 20.1 2002 219
00:30:00 11 187 5.5 2731 2.6 2.0 193 7LG 195 1947 21.8
00:31:00 7.4 143 5.0 249.7 2.8 2.5 19.4  775.0 187 1868 20.7
00:32:00 1.5 153 5.2 262.1 24 BT 184 T80 197 1967 217
00:33:00 7.9 8.8 48 2414 2.8 2.9 194 7.0 .8 2084 206
00:34:00 7.9 194 48 239.0 2.6 258 195 719.0 202 2019 206
00:35:00 7.1 T4 45 2210 2.5 255 194 1.0 192 1923 206
00:36:00 1 Al 0.2 12.0 22 2.4 205 8200 152 1SL7 21,5
00:37:00 2.1 1.2 0.0 1.4 L1 110 0.3 1.0 334 330 2.5
00:38:00 22 0.0 1.4 L2 ILT 0.1 5.5 L4 41 215
00:39:00 2.0 I 2.3 0.0 e 0.7 1.0 Jew 10.0 0.1Aw 3.1 0.9 by 8.9 205
00:40:00 2.0 19.6 0.0 0.0 45.9 gam 458.5 0.1 2.4 0.9 8.9 204
00:41:00 1.8 1.9 1ns 8770 R VU BT IO S F7 L3 13 2.4
00:42:00 L9186 17.74pm 883.0 0.8 7.6 18.2 ".- 721.0 0.8 8.3 21.4
00:43:00 2.0 19.6 0.3 13.8 1.0 9.6 0.7F 2.5 0.7 6.5 213
00:44:00 .6 15.8 0.1 4.8 0.9 8.6 0.1 4.1 so.ofv- 300.3 213
00:45:00 L1 112 0.1 2.8 0.7 6.9 0.1 a1 sl e ua
00:46:00 22 2.0 0.0 2.1 0.9 8.6 0.1 3.4 1.6 158 21.2




TESTING OF THE SUPER COOKER AT DAKDTA CITY, NE 7-22-98

TIHE 502 502 o2 co2 NOX NOX 02 02 SPARE SPARE

(PPH) {My) ($) (HV) (PPN} (M) (%) (M) (ppM) (Hv)
00:47:00 4.5 45.1 0.0 1.4 0.7 6.9 0.0 1.7 1.3 13.4
00:48:00 9.2 92.2 0.0 1.4 0.9 8.9 0.1 2.1 1.4 13.8
00:49:00 14.4 144.1 0.0 0.7 0.6 5.8 0.1 3.4 1.8 17.5
00:50:00 19.5 195.0 0.0 0.0 0.6 6.2 0.1 2.4 1.6 15.8
00:51:00 24.0 240.4 -0.0 -0.3 0.7 6.5 0.1 3.4 1.7 16.5
00:52:00 14.6 145.5 ~0.0 -0.7 0.6 5.8 0.1 4.5 1.2 12.0
00:53:00 27.1 271.4 -0.0 -1.7 0.8 1.6 0.1 3.1 1.4 14.1
00:54:00 32.9 328.5 -0.0 -2.1 0.5 5.2 0.1 3.1 1.5 15,1
00:55:00 35.6 358.7 -0.1 -2.8 0.8 1.9 0.0 1.7 1.4 14.1
00:56:00 38.0 380.1 -0.1 -3.4 0.8 1.9 0.0 1.7 1.4 13.8
00:57:00 39.7 396.9 -0.1 -4.1 0.7 7.2 0.0 1.7 1.3 13.4
00:58:00 40.9* 409.0 0.1 -4.B 0.9 8.9 0.0 1.4 1.4 13.8




Run 6
DATE: July 22,1998 CLIENT REP: R.KRUSE
PLANT: IBP / DC WITNESSED?: N/A
FUEL TYPE: Steam BURNER TYPE: N/A
OPERATOR: SM/DW GENERATCR TYPE: NIA
TEST LOCATION: SUPER COOKER 02 GENERATOR TYPE: N/A
CALIBRATION GASES
02 o2 co 502 THC NOx
0 4] 4] 0 0 o]
10.2 2.9 30.3 45.1 N/A 46
18 17.7 86.9 88.7 N/A B4.3
END SAMPLE 02 co2 co s02 THC NOx
TIME POINT % % ppm ppm ppm ppm
122 1 19.83 3.40 12,13 10.60 2,60
142 2 19.64 3.72 15,27 12.80 2.90
202 3 20.26 0.62 9.94 14.30 2.00
AVERAGES 19.91 2.58 12.45 12,57 #DIV/OI 2.50

.arometric Pressure: 29.06

EFFLUENT GAS CONCENTRATION, % or PPM

02 cO2 co S02 THC NOx

PRE ZERQ 0.1 [4] 0.9 2 1
POST ZERO 0.1 -0.1 1.1 2.2 1
ACT SPAN 18 17.7 30.3 88.7[N/A 84.3
PRE SPAN 18.2 17.7 30 40.9 45.9
POST SPAN 18.1 17.6 30.3 40.1 45.8
GAS CONC. 19.76 2,63 11.30 24.18  #DIviQL 2.82
GAS CONC. 19.20 2,56 - 11.57 23.50 #DIV/OI 2.74

F-factor {Fc}----- NIA,
sct/10e6 btu Ib/hr SO2 0.110
Ib/hr NOx 0.009 Ib/hr CO 0.024

Stack Flowrate- 181B1EHM  {wet,scfihr)

EFFLUENT GAS CONC CALCULATION
GAS CONC. = {Avg 5tk Conc - Avg Zero Cal) * (Span Conc/{Avg Span Cal - Avg Zero Cal))




UNIT: COOKER
TODAYS DATE:

START/END TIMES:

i'iSTURE = 5%

TIME

g o

‘ENDING

lOl:OS:OO

01:06:00
01:07:00
'01:08:00
01:09:00
01:10:00
lOl:ll:OO
01:12:00
01:13:00
01:14:00
01:15:00
01:16:00
01:17:00

01:18:00
01:19:00

01:20:00
l 1:00
P22:00

' MEAN

01:25:00
01:26:00
01:27:00
01:28:00
01L:29:00
01:30:00
01:31:00
01:22:00
01:33:00
01:34:00
01:35:00
01:36:00
01:37:00
01:38:00

lgl:39:00
1:40:00

NOx
CONC
DRY

ppm

bJ NNMNMBNDRNMDMNDMDNNNDNONNDODNDNDNDNODN

WNNNMWNDNORNWNDODNNODNDNDN

WWWWOW-JJI-TAJUNAUUNP DN
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)]

NOx
CONC
WET

ppm

NNNMMNMNNNBODNMMNMNONNOMNNODMDDNDONN

N0 bR WP

07-24-1998
01:02/01:22

[

WNNNMNNNDODRNNDNDNDNDNDDDND

OO RWULTONO-IJOII0N]

502
CONC
DRY

ppm

10.

1a0.
10,
10.
10.
10.
10.
10.
10.
11.
10.
10.
11.
11.
11.
11.

10.

11.
11.
11.
11.
11.
11.
12.
11.
12,
12.
12.
12.
12.
12.
12.
17.

OB NYUVWONYRWRARNMNDON

o)

N JONOoOPRPOCXOIOId N

802
CONC
WET

ppm

11.
11.
10.
11.
11.
11.
11.
11.
11.
11.
11.
11.
12,
11.
11.
16.

MR O--JWWwhNDPE2EWDWWwWo ~]wino

=

RO OO kRO W ON

OPERATOR: MILLER

MEASUREMENT DATE:
01:22/01:42

RESPONSE TIME

coz2
CONC
DRY

o
%

.40
.45
.47
.33
.47
.18
.41
.35
.20
.43
.15
.37
.34
.58
.47
.56
.68
.43

WWwwWwwWwwwwwwwwwwwwwww

W

.40

.71
.61
.80
.83
.80
.93
.68
.07
.15
.03
.03
.39
.32
.14
.30
.79

G i s b B W W W W W

co2
CONC
WET

(P8 WWwWWwWwwWwwWwwWwwwwwwwwww

[FERNY- NN R N O B VU FU RN VY VU 3y VU RN PR AR VIR VU Iy PV I P8 |

-]
K

.23
.28
.30
17
.30
.03
.24
.18
.04
.26
.00
.20
.17
.40
.30
.38
.49
.26

.23

.53
.43
.61
.64
.61
.73
.50
.87
.94
.83
.83
.17
11
.93
.09
.60

01:42/02:02

= 2 MIN
02 02
CONC CONC
DRY WET
19.97 18.97
19.%2 18.92
19.%91 18.92
19.90 18.90
19.86 18.87
12.50 18.91
19.87 18.88
19.85 18.85
19.85 18.86
19.82 18.83
19.88 18.88
19.79 18.80
19.81 18.82
1¢.73 18.74
19.75 18.76
19.71 18.72
12.67 18.68
19.73 18.75
12.83 18.84
19.66 18.67
13.67 18.69
19.66 18.68
19.65 18.67
19.66 18.68
19.66 18.68
19.65 18.67
19.58 18.60
19.54 18.56
19.58 18.60
19.58 18.60
19.46 18.49
19.49 18.52
19.54 18.56
1%.50 18.52
15.58 18.60

co

CONC
DRY

ppm

12
12

11,
.53

12

11.
.17
.79

12
11

11.
11.
11.
11.
11.
11.
11.
.66
76
12.
.39

12
12

13
12
13
13

13
13

13,
.23
.83

14
14

14.
14.
.55
.55

15
15

15,

16
16

18

.07
.44

93

99

50
97
51
53
67
95
73

68

.13

.02
.28
.84
.88

84

56
96

89

.47
.41
l6.
.85

47

Co

CONC
WET

ppm

11

11.
11.
.90
.39

11
11

11.
11.
10.
.37
10.
10.
.08
11.
11.
12.
12.
12.
.72

11

11

12

11.

12

13
13

14
14
14

15
15
15
18

.47

81
34

56
20
93

94
96

35
15
03
12
05

52

.37
12.
13.

62
15

.18
.15
13.
14.
13.

52
09
84

.21
77
.77
15.

10

.65
.59
.64
.00




IPLANT: IBP DAKOTA CITY
UNIT: COOKER
TODAYS DATE: 07-24-1998

START/END TIMES: 01:02/01:22
sSTURE = 5%

TIME NOx NOx 802 502
CONC  CONC CONC  CONC
l MIN DRY WET DRY WET
ENDING ppm ppm ppm ppm
'01:41:00 2.7 2.6 17.4 16.
01:42:00 2.7 2.5 16.0 15.
I MEAN 2.9 2.7 12.8 12.
I01:45:oo 2.5 2.3 14.8 14.
01:46:00 2.3 2.2 14.8 14.
01:47:00 2.4 2.3 15.8 15.
01:48:00 2.2 2.1 16.0 15.
01:49:00 2.2 2.1 15.4 14.
01:50:00 2.2 2.1 14.4 13.
01:51:00 1.9 1.8 13.6 13,
01:52:00 2.0 1.9 14.1 13.
01:53:00 2.0 1.9 14.5 13.
01:54:00 2.0 1.9 14.5 13.
l’S:OO 2.0 1.9 14.3 13,
P56:00 2.0 1.9 14.5 13.
01:57:00 2.0 1.9 14.3 13.
01:58:00 1.9 1.8 14.1 13,
01:59:00 1.8 1.8 13.9 13.
02:00:00 1.9 1.8 13.1 12.
2:01:00 1.6 1.5 12.6 12,
lgzzoz:oo 1.7 1.6 12.4 11.
MEAN 2.0 1.9 14.3 13,

SNOUNEAA0 PO NANOOCO

(e}

RUN NUMBER: 6 PAGE 2
OPERATOR: MILLER

MEASUREMENT DATE:

01:22/01:42 01:42/02:02
RESPONSE TIME = 2 MIN

COC2 co2 02 o2 CO
CONC CONC CONC CONC CONC
DRY WET DRY WET DRY
% % % % ppm

1.03 0.97 20.24 19.22 10.55
0.97 0.%2 20.24 19.23 1¢.21
0.99 0.94 20,22 1%.21 10.80
0.95 ¢.91 20.25 19.24 11.68
0.79 0.75 20.27 19.26 10.863
0.67 0.64 20.24 15.23 10.24
0.62 0.59 20.29 19.28 10.48
0.61 0.58 20.28 19.27 11.20
0.60 0.57 20.25 15.23 10.38
0.57 0.54 20.26 19.25 9.48
0.54 0.51 20.26 19.25 8.96
0.50 0.48 20.26 19.25 8.78
0.47 0.44 20.27 15.25 8.61
0.43 0.41 20.26 15.25 8.63
0.39 0.37 20.27 15.26 8.74
0.34 0.32 20.25 19.24 9.05
0.31 0.29 20.29 19.28 9.68
0.30 06.29 20.28 19.27 10.65
0.62 0.59 20.26 19.25 9.94

Co

CONC
WET

ppm

17.
.38

14

14

e e
oHOVO

=
OW O OWDOWWWwoWwLW
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D

50

.51

.03
.70
.26
.09
.10
.72
.96
.64
.86
.00
.51
.34
.18
.20
.30
.59
.20
.12

.44




_ 3

TESTING OF THE SUPER COOKER AT DAKOTA CITY, NE 7-22-98

TIME 502 502 co2 co2 NOX NOX 02 02 SPARE SPARE TEM?
(PPH) () (%) (W} (ppu) (W} (%) (wv)  (pm) (wv) {€)

01:02:00 10.6 105.6 2.8 128.6 1.6 16,2 20.2 809.0 12.0 119.7 20.9
01:03:00 8.2 82.2 3.2 151.9 2.0 20.0 20.1 805.0 10.2 101,35 20.9
01:04:00 8.9 89.1 3.4 171.3 2.1 21.0 20.0 798.0 11.8 118.3 20.9
01:05:00 9.4 94.2 3.1 154.1 2.2 22.4 20.0 800.0 12.4 123.5 20.8
01:06:00 9.9 98.7 I 155.5 2.3 23.4 20.0 799.0 12.9 129.3 20.8
01:07:00 10.4 103.9 3.6 178.2 2.4 23.7 19.9 795.0 11.9 119.4 20.8
01:08:00 9.8 98.0 3.1 163.7 2.6 25.8 20.0 798.0 12.6 125.9 20.8
01:09:00 10.8 108.0 3.3 163.1 2.4 24.1 19.9 194.0 12.3 122.5 20.7
01:10:00 10.2 101.8 3.1 155.5 2.6 26.5 20.0 798.0 11.4 116.3 20.1
01:11:00 10.6 106.3 3.0 150.7 2.3 22.1 19.9 196.,0 12.2 121.8 20.7
01:12:00 10.9 108.7 3.6 186.9 2.7 26.8 19.8 192.0 11.6 116.3 20.17
01:13:00 10.9 109.0 3.4 169.9 2.8 21.9 19.9 794.0 1.7 116,46 20.6
01:14:00 11.2 12.2 3.3 166.5 2.6 26.1 1%.8 191.0 11.3 112.8 20.6
01:15:00 10.3 102.9 3.4 179.6 2.9 28.9 19.8 192.0 10.6 106.3 20.6
01:16:00 10.9 108.7 3.1 153.4 2.4 24.1 19.9 196.0 12.7 121.3 20.4
01:17:00 10,7 107.0 5.0 148.6 2.6 26.5 19.9 795.0 12.2 121.8 20.6
01:18:00 11.5 114.6 3.2 157.6 2.8 21.5 19.8 193.0 t2.7 126.6 20.5
01:19:00 1.4 113.5 3.5 174.8 2.4 26.1 19.8 191.0 13.0 129.7 20.5
01:20:00 1.6 115.9 3.1 156.2 2.9 28.9 19.8 191.0 12.9 129.0 20.5
01:21:00 12.4 123.5 3.7 185.1 2.1 26.8 19.6 786.0 13.3 133.1 20.5
01:22:00 10.9 199.4 3.5 176.8 2.9 29.2 19.8 790.0 12.8 128.3 20.5
01:23:00 12.1 121.4 3.5 176.8 3.0 29.6 19.7 187.0 13.6 136.2 20.4
01:24:00 11.4 113.9 3.7 186.5 2.6 26.5 19.6 7185.0 11.9 118.7 20.4
01:25:00 11.9 119.4 3.2 159.6 2.9 28.9 19.8 790.0 13.4 134.5 20.4
01:26:00 11.5 115.2 3.5 173.4 2.5 25.5 19.7 189.0 13.7 137.3 20.4
01:27:00 1.4 113.5 3.9 195.4 3.0 30.3 19.6 185.0 13.8 138.3 20.4
01:28:00 1.8 17.7 3.7 186.5 2.9 29.2 19.7 187.0 14.2 142.1 20.4
01:29:00 1.8 118.0 4.0 198.2 2.9 28.5 19.6 784.0 13.4 133.8 20.4
01:30:00 12.0 120.1 4.3 214.0 3.1 3.0 19.6 783.0 14.4 143.5 20.5
01:31:00 11.7 117.3 3.7 183.7 2.6 26.1 19.7 187.0 14.4 143.5 20.5
01:32:00 12.1 121.1 4.0 198.2 3.1 31.0 19.6 183.0 15.1 151.0 20.5
01:33:00 12.4 124.2 4.0 200.2 1.0 29.4 19,5 181.0 15.1 150.7 20.5
01:34:00 12.2 171.8 4.5 226.4 2.8 21.9 19.5 780.0 15.0 149.7 20.6
01:35:00 12.1 120.8 4.1 203,0 3 3.0 19.5 781.0 14.9 149.0 20.6
01:36:00 12.8 127.6 4.5 226 .4 2.8 28.2 19.5 779.0 16.7 167.2 20.7
01:37:00 12.8 127.6 4.4 218.8 2.9 28.5 19.5 780.0 16.0 160.3 20.7
01:38:00 12.2 122.1 4.b 229.8 3.0 29.9 19.5 178.0 16.0 160.3 20.8
01:39:00 12.6 125.6 4.3 217.4 2.6 5.8 19.5 779.0 16.6 166.5 20.8
01:40:00 18.7 186.8 2.7 132.8 3.1 3.3 1.8 193.0 2.3 213.0 20.9
01:41:00 16.6 166.2 1.6 81.2 2.5 24.8 20.1 803.0 16.5 165.1 20.9
01:42:00 15.4 155.8 1.4 68.8 2.5 25.1 20.2 807.0 14.6 145.9 21.0
01:43:00 15.0 150.3 1.2 60.2 2.6 26.5 20.2 808.0 12.3 123.2 21.0
01:44:00 14.9 148.6 1.1 54.0 2.4 24.1 20.2 808.0 10.8 108.4 21,0
01:45:00 14.9 148.6 L0 8.2 2.6 26.5 20.2 809.0 10.1 100.5 21.1




TESTING QF THE SUPER COOKER AT DAXOTA CITY, NE 7-22-98

TINE 502 502 iy, €02 HOX NOX 02 02 SPARE  SPARE

(PPN} (4v) (%) (Hv) (PPH) (M) (%) (Nv} (PPH) (MY)
01:46:00 15.0 150.0 1.1 54.0 2.3 23.4 0.2 807.0 10.1 100.5
01:47:00 15.9  158.6 1.0 48.2 2.2 22.4 20,3 810.0 1.0 110.4
01:48:00 15,9 158.6 0.9 45.1 2.3 23.4 20,3 811.0 1.6 1163
01:49:00 4.9 149.0 0.7 36.5 2.0 20.0 20,3 810.0 104 104.2
01:50:00 140 140.0 0.6 3.0 2.2 21.7 20,3 810.0 10.1 1011
01:51:00 13.6 1359 0.6 31.3 1.8 17.9 20.3  812.0 10.8  108.0
01:52:00 .4 1435 0.6 30.3 2.0 19.6 20,3 B11.0 1.1 110.8
01:53:00 14.5 1448 0.6 29.6 2.2 22.0 20,3 810.0 9.7 97.4
01:54:00 4 144 0.6 28.2 1.9 18.6 20,2 809.0 9.4 93.6
01:55:00 4.4 1441 0.5 2.1 2.2 22.4 20,2 809.0 8.9 89.4
01:56:00 14,4 1441 0.5 244 2.0 19.6 20,3 810.0 8.6 85.7
01:57:00 1.2 421 0.5 22.7 1.8 17.9 20,3 81.0 8.4 83.9
01:58:00 4.0 140.0 0.4 20.6 2.0 19.6 20.3  8lL.0 8.9 89.1
01:59:00 13.6 1355 0.4 18.2 1.6 16.2 20.3 81O 9.1 90.5
02:00:00 3.0 129.1 0.3 16.5 1.9 18.9 0.3 B10.0 8.9 B9.1
02:01:00 12,5 1249 0.3 15.1 1.5 15.5 20,3 812.0 10.1 1011
02:02:00 12.5  124.9 0.3 15.1 1.7 16.5 2.3 810.0 1.1 110.8
02:03:00 12,6  126.2 0.0 2.1 1.5 15.1 204 BI4.0 1.2 111.8
02:04:00 3.0 29.6 -0.1 -4.1 1.0 10.0 20,4 816.0 1.6 15.8
02:05:00 2.4 24.4 -0.1 -6.% 1.3 12.7 0.2 8.3 52.5  524.9
02:06:00 2.3 23.0 -0.1 -6.9 0.8 1.6 0.1 5.8 1.4 13.8
02:07:00 2,2 W 2.4 -0.1 Jasd -6.9 1.0 2 103 0.1 2.8 1.1 MIO.T
02:08:00 2.0 20.3 -0.1 -6.9 45.31’.« 457.8 9.1 3.1 1.4 14.1
02:09:00 2.1 20.6 -0.1 -6.9 1.2 12.4 0.1 4.5 1.5 15.1
02:10:00 2.0 20.3 -0.1 -6.9 1.1 11.4 0.1 2.1 30.6 3061
02:11:00 1.8 17.9 7.1 853.0 0.6 6.2 16,0 639.4 30,3pw302.7
02:12:00 1.7 16.5 17.6  878.0 0.9 8.9 8.1 723.0 2.2 22.0
02:13:00 1.6 16.2 1764 881.0 0.7 1.2 18.14paw 722.0 0.5 4.8
02:14:00 2.1 20.6 0.1 6.9 0.7 6.9 0.4 16.5 1.0 9.6
02:15:00 6.6 §5.7 -0.0 -0.7 0.7 1.2 0.1 5.2 1.0 10.3
02:16:00 12,4 123.5 -0.1 -3.1 0.6 5.8 0.1 2.4 1.0 10.0
02:17:00 18.7  186.8 -0.1 -4.1 0.6 5.8 0.1 3.1 1.5 14.8
02:18:00 23,5 2353 -0.1 -5.5 0.7 6.9 0.0 1.4 0.9 8.9
02:19:00 26,2 261.8 -0.1 -6.2 0.4 3.8 0.1 3.8 1.2 12.0
02:20:00 29.6  295.5 -0.1 -6.9 0.8 1.6 0.0 1.0 0.9 9.3
02:21:00 333 3333 -0.2 ~7.6 0.4 4.5 0.1 3.1 0.7 6.9
02:22:00 3.4 36422 -0.2 -8.3 0.5 5.2 0.0 1.0 0.6 5.8
02:23:00 8.4 3842 -0.2 -8.9 0.7 6.5 0.0 0.7 0.9 9.3
02:24:00 40.11( 401.3 -0.2 -9.3 0.4 4.5 0.1 2.4 1.0 10.0

TEHP
(c)
21,
21.
21.
21.
21.
21.
21.
21.
21,
2.
21,
21.
21.
21.
21.
21.
21,
21.
21.
21.
21,
21.
21.
21.8
21.8
21.9
21.9
21.9
22.0
22.0
22.0
22.0
22.1
22.1
22.1
22.1
22.1
22.1
22.1
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APPENDIX B

SAMPLE CALCULATIONS




SAMPLE CALCULATIONS

(1)  Acid Gas Emission Calculation - Pounds Per Hour

ER = (A) x (B) x {(Qs) x (C) x (D)
(VMSTD) x (E)

where:

ER = HCI, HF, Hi, or HBr emission rate, ibs/hr

A quantity of CI', F, I, or Br” collected, g

B 1x10°g/ug -

Qs = stack gas flowrate, dscfm

C 60 minutes/hour

1.0284 g HCl/g Cl

1.0125 g HBr/g Br

1.0531 gHF/g F

1.0163 g HNO,/g NO,

VMSTD = sample volume of air at standard conditions, dscf
E = 453.6 g/b

I

n

(2) CEM Pollutant Gas Calculation - Pounds Per Hour

ER= ({A) x (Qs) x (MW) x (B}

] () x (D)
where:
l ER = CO, THC, NO,, and SO, emission rate, Ibs/hr
A = concentration of CO, THC, NO,, and SO, , ppm(V)
l Qs = stack gas flowrate, dscfin
MW = molecular weight, Ib/lb-mole
28 - CO
l 46 - NO, (as NO,)
64 - SO,
44 - C;H,
' 16 - THC (as methane)
B = 60 minutes/hour
' C = 385.3 dscf/lb-mole @ 68°F (20°C)
D = 1x10°
' Cdocumenticels-2.wplapril-96




3) Metals Emission Calculation - Pounds Per Hour

ER = (MCYx{C)x (Qs) x (D)

(E) x (VMSTD)
where:
ER = metals emission rate, lbs/hr
MC = metal concentration, ug
C = 1x 10 g/ug
Qs = stack gas flowrate, dscfm
D = 60 minutes/hour
E = 453.6 g/lb
VMSTD = sample volume of air at standard conditions, dscf

(4)  Particulate Concentration Corrections

(a)  Correction to 12% COy:

gr/idsef @ 12% CO, = gr/dsef x ( 12 )
% CO,

(b)  Correction to 7% O

gr/idscf @ 7% O,

gr/dscf x 209 -7
0.9 - % 0,4

(5)  Ambient Sampling or Audit Gas Calculations

Conversion of compound concentration from ng/L to ppb(v):

ppb(v) = (A) < (B)

MW)
where:
A = 24.04 L/g-mole @ 68°F (20°C)
B = concentration, ng/L or ug/m’
MW = molecular weight of compound, g/g-mole
Note:
ug/m® = ppm(¥) x MW ppb = 24.04 x pg/m?
0.02404 MW
. ppm = 0.02404 x up/m’
MW

C\documenticals-2. wplapril-96




(6) DRE Calculations for POHCs - YOST

Compute for all POHCs,

DRE, % = [(TPOHC ip) - (POHC out)] x 100
l (TPOHC in)
where:
l YPOHCin = Sum of all waste streams fed
| )  POHCinjgimin =  (WFR)x(A)x(B)
©
l where:
] = a given waste stream
WFR = waste feed rate, lb/min
l A = 453.6 g/lb
B = POHC concentration, weight %
l ' C 100
'. b) POHC out, g/min = x (B) x x
(VMSTD)
where:
D = POHC quantity detected, ng
E = 28.32 L/dscf @ 68°F (20°C)
Qs = stack gas flowrate, dscfm
F = 1 x 107 g/ng
VMSTD = sample volume of air at standard conditions, dsL
C) VMSTD = Mact)—)(—@ﬁacm:td)-
(Pstd) x (Tmact)

sample volume of air at standard conditions, dsL

Vm,, = actual sample volume, al.

PB,, = atmospheric pressure at sampling location, mm Hg (in. Hg)
Ty = standard temperature = 293°K

Py = standard pressure = 760 mm Hg (29.92 in. Hg)

Tm,, = actual meter temperature, °K (°C + 273)

Cdocumenticals-2. wplapril-96
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) DRE Calculations for POHCs - MMS5

Compute for all POHCs.
DRE, % = POHC in) - (POHC out)] x 100
(3. POHC in)
where:
YPOHCin = Sum of all waste streams fed

a)  POHC in j, g/min

where:

R

Ot:d:bgh"
Il

b) POHC out, g/min
where:

D
Qs
E

]

]

]

VMSTD

{WFR) % (A) x (B)
©

a given waste stream

waste feed rate, Ib/min

453.6 g/lb

POHC concentration, weight %
100

I

(VMSTD)

POHC quantity detected, ug

stack gas flowrate, dscfm

1 % 10 glug

sample volume of air at standard conditions, dscf

(8)  Adjusted CO, Concentration Downstream of a Scrubber
(40 CFR 60 - 60.54 (c)(6)(iii)

(% C02)adj

where:

(%CO,)g
(%eCOYy;
(e EA);
(% EA),

C:\documenticals-2. wplapril-96

100 + (% EA).
(%C0,),; | 100 + (% EA),

adjusted outlet CO, concentration, percent

CO, measured before the scrubber, dry basis percent
excess air before scrubber, percent

excess air after scrubber, percent




9 Sulfuric Acid Mist and Sulfur Dioxide by EPA Reference Method 8

™
&

‘Sulfuric Acid Mist (H,S0,/SO;)

C = -&ZLMt = tb)LYso]
VMSTD x V,
(b)  Sulfur Dioxide (SO,)
C = -(K3)-Mt;ylb)iyso[
VMSTD x V,

concentration, g/dscm or lb/dscf
0.04904 g/meq or 1.081 x 10™ Ib/meq
0.03203 g/meq or 7.061 x 10” Ib/meq
normality of bartum perchlorate titrant, meq/mL
volume of titrant used for sample, mL '
volume of titrant used for blank, mL
Vi = total volume of sample solution, mL
= Volume of sample aliquot titrated, mL
sample volume of air at standard conditions, dscm or dscf

2,
I A

R A ah aGn G o
0
It

[
®
S
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Linearity

Bias

Drift

Moisture

Stack Area
AFPM
ACFM

DSCFM

DSCF/HR

Humidity

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

LBS/HR CH4

LBS/HR Carhon

CALCULATION FORMULAS

Percent Difference =

System Bias =

Analyzer Response - Cylinder Value x 100
Span

System Response - Analyzer Response
Span

System Drift = System Response - Previous System Response

Span

Moisture = 100 x Volume water vapor {scf)

(Yolume Gas (dscf) + Volume water vapor)

Area = 3.14 x Radius”2

Actual Feet per Minute =5130 x 84 x SDE Avg x (1 { (stack pres. Hg x wet MW) ~.5

Actual Cubic Feet/Min

Dry Std. Cubic FeetMin = {ACFM x 528 x Dry Mole Fraction x Stack pres. Ha)

= AFPM x Stack Area (sqaure feet)

(29.92 x { Stack Temperature + 460 ) )

Dry Std. Cubic Feet'Hr = SCFM x 60 min

Pounds per Hour as Methane =

Pounds per Hour as Carbon =

Humidity (gal H20/gal. ai1 Taken From Chant (Wet bulb / Dry bulb temps)

100

100

PPMv (VOC's less Methane) x 16.01 x DSCFM x [.554E-7

PPMv (VOC's less Methane) x 12.01 x DSCFM x 1.554E-7
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AUG 25 1998 16: S8 FR IBP PLANT 482 241 3147 TO 33i7 P.glse81

-ﬁ'nr\' n - N VDO
B2 17
DAKOTA CITY SLAUGHTER
FOR THE WEEK ENDING
07/25/98
T AGSH] e MO N R e T B W E D AL TOTAL .
GROSS HOURS 800 800 4,00 4.00 8.00 400 36.00
PAID BREAKS q i 1 1 1 1 3
[NETHOURS 775 7.75 375 3.75 775 3.75 3450
ACTUALSUNSHINE | . D — 23l 1 3 13.00
PAID SUNSAINE 0.00 0.00 0.60 6.6 0.00 000] 000
HEAD KILLED 2439 2464 1,193 1193 3464 1,178 10931
TARGET KILL 2442 2,442 1,182 1,182 2442 1,181 10,671
LIVE WT. 3079.929] 3083178 _ 1,533,730 _ 1,508,261 330,142 1461,627) 13,812,867
DRESS WT. 19722181 1851411 670651, 059,937 1,077,645 943,373  6.775,235
SLUNKS 37 it 0 81
B o S e o e e B e T T e
GROSS HOURS 8.00 800,  8.00 8.00 8.00 0.00 40.00
[PAID BREAKS 1 1 1 T L 0 5
INET HOURS 775 7.75 775 775 775 0.0 3875
IACTUAL SUNSHINE | 0] _ 7 7 0 7 0 21.00
PAID SUNSHINE 0.00 0.00 0.00 000 0.00 0.00 0.00
[FEAD KILLED 2,368 2464 2464 2,431 3 464 0 12.213
TARGET KILL 2442 2,442 2440 2,442 7,442 0 12.210
LIVEWT. 2,000496] 3044162]  3,006,815] _3036331] 3,027,606 0] 15105410
DRESS WT. 1880613 1928424] 1801562 1902.291| 1,908,229 0 9521119
SLUNKS ol 33 21 17 0 92
T CLOMAL A Tl T G g 0 Al n R aoon T -
GROSS HOURS 16.00 16.00 12.00 12.00 16.00 400 76.00
PAID BREAKS 2 2 2 2 2 ] X
NET HOURS 15.50 15.50 1150 __ 1150 16.50 375|735
ACTUALSUNSHINE | 0.0 3.00 10.00 a00 500 3.00 3400
IPAID SUNSHINE 0.0 0.00 0.00 0.00 .00 0.00 0.00
HEAD KILLED 34827 4,928 3657 3624 4928 1178 73,142
TARGET KILL 48B4 488 3694 3624] 4884 1181 23,081
[CIVE WT. 6070425 6,127,340 4,540545] 4540592 "6.157748] 1481627] 28918217
[DRESS WT. 3861831] 3879835 2862213 _ 2,862,228| 3,886,874 943,373 18,296,354
SLUNKS ] 58 Eq) 21 39 4 173
R e R T'G\WEEKW‘DA‘TA" e X T - _ ::_1:"\:'..—_ P :
PLAN KILL 24,204
ACTUAL CHAIN SPEED: A SHIFT 319
B SHIFT 318
PD HRS MINUS PD SUNSHINE: A SHIFT 36.00
B SHIFT 4000
Ristebution:
Kelly
Dan Schroeder

dok TOTAL PAGE.B1 *x
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APPENDIX D

LABORATORY DATA




Method 25
Anailytical Results

prepared for

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

by . i

Triangle Environmental Services, Inc.

Donna Nolen-Weathington

Laboratory Analyst
Apprgved by: Approved by:
’ | | . Mr b
Lz . Taylor Oolm Y. Morimoto, Ph.D,
Labgratory Supervisor QA Officer
Report
98155
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METHOD 25 TABLE OF RESULTS

Client: TRC Environmental Corporation

ID$98155 Analyzed: 8/3-4/98

Sample Concentrations (ppmC) 1 Masgs
Description co cH4 co2 Noncon- cConden- TGHMO conc.
densibles sgibles {mgc/cu.m)
1 Run 1 < 2 23 2746 . < S5 54 54 27
2 Run 2 < 2 22 1844 6 54 60 30
3 Run 3 2 14 1199 < 4 44 44 22
4 Blank < 29 gt 2 0 3871 + < ' 5 27 27

XN

< # =

e N N e T N L A AR AT N S

Concentration Below Practical Quantitation Limit

14

I AT

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

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.con-..
ducted at a frequency of no greater than one year between sets. The calibrations satisfy the .

requirements for Methods 25, 25-C, and 10-B. ik

Triplicate injections of a calibration gas mixture consisiing of 200.0 ppm carbon monoxide,
50.0 ppm methane, 10000 ppm carbon dioxide, and 20.00 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 .. ... o v
To [lush the trap of CO,,lhydrocarbon- free air is flushed through the trap mamtamed 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 CQO, detector and measured using a COD, 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, hydroéarbon- 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 Hpg for analysis.

ANALYSIS

All samples, which mclude the daily cahbratlon gas mixture, sample tanks, and ICVs are
analyzed in triplicate using a computer-interfaced gas chromalograph 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 calalyst '
to the FID. The column is then backflushed to elute the nonmethane organic (NMO) fractlon  Which }

passes through the analytical oxidation and reductlon catalysts to the FID. ‘
CALCULATIONS o ' ) : ! 3
Calculations are done in accord with’ USEPA Method 25 procedures. A sample calculatlon
for one of the samples is provided in the report. CO and CO, blanks are used to compensate for
a background concentration of (1) "CO" due to the interference of O, resulting from the coelution
of O, and CO and (2) CQO, due to CO, and organic compounds in the recovery carrier gas. A con-

centration of noncondensibles or condensxbles of less than the PQL is cousndered to be zero m‘.

computing the TGNMO. . -,1.
EQUIPMENT ‘ n :

Tanks and ICVs are twice evacuated and lilled w1th ambicnt air flltered 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 amblent
pressure with helium, analyzed to ensure < 2 ppmC NMO, and stored for later use. K

Traps are flushed at 300 °C for at least 30 minutes with compressed air. Each trap'is then
(lushed 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 replacmg filters and checking that all sections operate
properly. The unit is heated (with'a PTFE lme used in place of a trap) and is {lushed with zero air
for at least thirty minutes belore 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.

L
’I
i

o




Triangle Environmental Services, Inc.
METHOD 25 SAMPLE CALCULATION

Client: TRC Environmental Corporation ID#98155 Analyzed: 8/3-4/98
Project ID: 22214-12 (IBP Dakota City, Neb.)
Sample # 1 Run 1

DATA

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

Pressure, Temperature, Volume Data:

Pressure Temp .

{(mm Hg) - {K) - » - Tank N290T: ‘ e Ry
Presampling 6.4 296,48 Tank Volume = 0.004500 cu.m
Pogtsampling 662.9 299.82
Lab Receipt 653.0 298.15
Tank Final 1427.0 298.15 Trap GGC -
CV Final 1256.0 299.65 Collection Vessel 36:

_CV volume = 0.008388 cu.m

Regponse Factors (RF), Practical ngntitation Limits {POL), and Area Counts:

RF POL Area 1 _ Area 2 Area 3
(area/ppmc)  (ppmC) s o !
co 246.7 2 181 299 28
CH4 259.6 - 2+ 2,655 2,767 2,646
cO2 256.4 2 323,419 323,102 322,171
Noncondensibles 253.5 5 412 401 “ 472
Condensibles 256.4 3 4,703 4,679 4,671
CO Blank = 0 area counts: €02 Blank = 3 -ppm : J

CALCULATIONS '

Meagured Concentrations, corrected for blank (ppmcC):

[ P " ih,
Cm{CO) = [Area(CO) - CO Blank]'/ RF(CO)
= [ 181 - 0 | / 246.7 =:0.7
[ 299 - 0 ] / 246.7 1.2
= {28 -0 / 246.7 = 0.1

Cm(CH4) = Area(CH4)/RF(CH4) . . : i
= 2655 / 259.6 =10,2 7 T : ' W
= 2767 / 259.6 = 10.7 . ' _ .
= 2646 / 259.6 =-10.2 . . i

Cm(CO2) = Area(CO2)/RF{C02) - €02 Blank :
= 323419 / 256.4 - 3 = 1258.4 , : T
= 323102 / 256.4 - 3 = 1257.1 ) a
= 322171 / 256.4 - 3 = 1253.5




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

Cm{Noncondensibles)

]

Area(Noncondensibles) /RF (Noncondensibles)
412 / 253.5 = 1.6

]

= 401 / 253.5 = 1.6
= 472 / 253.5 = 1.9
cm({Condensibles) = Area(Condensibles)/RF{Condensibles) - C02 Blank

= 4703 / 256.4 - 3 = 15.3
= 4679 / 256.4 - 3 15.2
= 4671 / 256.4 - 3 = 15.2

Pressure-Temperature Ratio i) = P(iy/T(i) (mm Hg/K):
Tank Presampling: Q(2y = 6.4 / 296.48 = 0.022
Tank Postsampling: @Q(l)}+= 662.9 / 299.82 = 2.211" r S
Tank Lab Receipt: Q(5) = 653.0 / 298.15 = 2.190 ‘
Tank Final: Q(3) = 1427.0 / 298.15 = 4,786
CV Final: Q(4) = 1256.0 / 299.65 = 4.192

Volume Sampled (dscm). 0.3857 x Tank Volume x [Q(1)-0Q(2}]

0.3857 x 0.004500 x [2.211 - 0.022]
= 0.003800

fl

Averages and % Relative Standard Deviations (%RSD) of cm’s are calculated.
(3RSD of C=3RSD of Cm)

Calculated Concentrations (ppmC):

'

C(co ) = Q(3)/[{Q(1)-Q(2)] x Cm(cO ) >y . i
4.786/(2.211 - 0.022) x 0.7 = 1.5 (<PQL of  2) ;
C(CHA) = Q(3)/10(1)-0(2)] X Cm(CH4) .
4.786/(2.211 - 0.022) % 10.4 = 22.6
C{CO2) = Q(3)/[0(1)-0(2}] X Cm(CO2)

4.786/(2.211 - 0.022) -x 1256.4 = 2746.4

C(Noncondensgibles) = Q(3)/[Q(1)4Q(2)] ¥ Cm{Noncondensibles) :
= 4.786/(2.211 - 0.022) x 1.7 = 3.7 (<PQL of &)

C(Condensibles)

= Volume(CV)/Volume(Tank) X Q(4}/{Q(1)}-Q(2)] x Cm{Condensibles)
0.008388/0.004500 x 4.192/(2.211 - 0.022) x 15.3 = 54.5%

Total Gaseous Non-Methane Organlcs(TGNMO) C(Noncondenslbles)+C(Condenslbles)
= 0.0 +54.5 i

= 54.5 ' ‘ a
Note: Values less than the PQLs have been set to zero. '

Mass Concentration (mgclcﬁ.m) '
= 0.4993 X TGNMO
= 0.4993 x 54.5 = 27.2

<PQL of ###

Concentration Below Practical guantitation Limit




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

DATLY RECOVERY SYSTEM CHECKS

43.1.1" Condensate Recovery System Leak Check

Evacuate system to <10 mm Hg absolute pressure,

monitor {or ten minutes.

Requirement:

Pressure Change <3 mm Hg

43.1.2* Condensate Recovery System Background Test

Ao

Analyze recovery system ‘effluent for CO, concentrations.

Requirement: CQ, < 10 ppm

ded. cath

P | IPRIT e S

4.3.1.3* Condensate Oxidation Catalyst Efficiency Check
. . [

Analyze 1% methane standard through oxidation catalyst.
CO, = CH, concentration + 29%

Requirement:
DAILY ANALYZER CHECKS
5.3 Daily Calibration

Response Factor Checks

Requirement: Daily RF =

Initial RF = 10%

system, and .

LT
H

=

See the individual sample data sheet for the daily response factor

Initial RF for

Initial RF {or’

Analyzer A " Analyzer B
4/8/98 4/21/98
CO 219.06 247.37
CH, ‘227.99 250.07
CO, 225.44 250.03
NMO 228.34 250.52

Triplicate injections of a mixture of CO, CH,, CO,, and C,H,
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. 2) |

INITIAL CONDENSATE RECOVERY SYSTEM TESTS

3.1.1* Carrier and Auxiliary Gas Blank

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

5.1.3* System Performance Check
Yn(}lcucl?:d Compound | Average % Recovery % RSD :
50 uL He?;car}e 10,1 102198.8(104.6 (0.058 | 0.101 [ 1.68 |0.229
50 uL Decane 97| 100|93.7|103.3 OI.120 0.047 | 1.7 0.359
10 uL Hexane 104 107]92 90.0 | 0.118 | 0.145 [ 1.206 | 0.135
10 uL Decane 981 97(99.6] 93.3|0.119 (0.232 | 1.36 O.é54
Requirement: 100 £ 10% | <5 i

INITIAL NMO ANALYZER PERFORMANCE CHECKS

5.2.1* Oxidation Catalyst Efficiency Check  Analyzer A,4/8/98; Analyier B,4/21/§8
: . i }
FID response with reduction catalyst in bypass mode = 0, 0 :
Requirement: <1%
5.2.2* Reduction Catalyst Efficiency Check Analyzer A,4/8/98; Analyzer B,4/21/98

Response of CH, with oxidation and reduction catalysts in series. mode
compared to response with both catalysts in bypass mode.

100.0%, 100.0% - ' Requirement: > 95% . =‘.":‘
5.2.3* Analyzer Linearity Check+NMO Calibratién'?Analyzer A,4/8/98;Analyzer B,4/?1/98

100x(1- RF!RF,W',,“): - Re(juir;ement: 1l
max, dev, CO:  +1.70%, +1.28% *+ 2.5% g
max. dev. CH, ' -2.00%, -1.77% *2.5% T
max, dev, COy;  +1.71%, +2.10% * 2.5% ,
max. dev. NMO: -1.42%, -1.12% + 2.5%
max. %RSD: '1.50%, 0.54% < 2%
RF (NMO) _ ‘
RF (CO,) 0.98, 1.90 1.0 %0.1 ;

*® USEPA Melhod 25 Protocol Reference Number




Triangle Environmental Services, Inc, Method 25 Sample QA/QC Data (p. 3)

. 5.2.4% System Performance Check  Analyzer A,4/8/98; Analyzer B,4/21/98, 5/1/98

_Analyzer A Analyzer B
Propane in Mix 19.6, 20.0 20.22, 20.0 *+ 5%

Hexane 50.6, 51.6 51.6, 51.6 + 5%

l Measured Value, Expected Value | Requirement

Toluene 20.3, 20.0 19.34, 20.0 - * 5%

Methanol 104.5, 109.1 109.55, 109.0 + 5%

EQUIPMENT CHECKS ! ’

4.1.1* Clean Sampling Equipment Check

Sample Unit <10 ppmC total C @ 100%
Trap <10 ppmC total C @ 100%
Tank . ‘ < 2 ppmC NMO @ 100%

"

. 4.1.2* Sample Tank Evacuation and Leak Check - : Lo

i
!

;:.
.

Tank evacuated to <10 min'Hg absolute " pressure,” monitored “for 21 -
' hour, and passed for use if no pressure change (< 1 mm Hg/hr) is;noled{

H

H] t

5.4* Sample Tank and ICV Volumes Cy ; . 1 ‘
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. :

'

l * USEPA Method 25 Prolocol Reference Number -




Sample # 1 Run 1

Pregsure, Temperature, Volume Data:

Pressure

(mm Hg)
Presampling 6.4
Postsampling 662.9
Lab Receipt 653.0
Tank Final 1427.0
CV Final 1256.0

Concentrations:
*=corrected for Blank
CO*
CH4
COo2x
Nencondensibles
Ccondensiblesx*

TGNMO

Mass Concentration

Temp.
(K)
296.48

P Y )
299.82 -

298.15
298,15
299.85

LY .

Amount; .
< 2
2746
< 5

54

54,

+

=+

t

Project ID: 22214-12 (IBP Dakota City, Neb.)

P/T

0.022

2.211

2.190
4.786
4.192

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

—— PpmC —— =

SD

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

27:mgc/cu.m

Triangle Environmental Services, Inc.
METHOD 25 DATA REPORT

Client: TRC Environmental Corporation,

ID#98155 Analyzed: 8[3-4/987

Tank N290T:
Tank Volume = 0.004500 cu.m
volume' Sampled = 0.003800 dscm

Lab Receipt Pp/T
Postsampling P/T

= 0.991

Trap GGC -
Collection vessel 36:
CV Volume = 0.008388 cu.m

RF ' PQL- Area 1 !  Area 2 Aréa 3 i,
. (area/ppmC)  (ppmC) ' ’
co 246.7"° . 2 181 299 .28
CH4 259.6 2 2,655 2,767 2,646
coz2 256.4 2 323,419 323,102 322,171
Noncondensibles 253.5 5 412 401 . 472
condensibles 256.4 3 4,703 4,679 4,671
Recovery Oxidation catalyst Efficiency Check: CO2/CH4 = 99.6%
COo Blank = 0 area counts- €02 Blank = 3 ppm

$RSD. - e ¢

b

. < # = Concentration Below Practical gQuantitation Limit




Project ID:

Triangle Environmental Services, Inc.
METHOD 25 DATA REPORT

Sample # 2 Run 2
Pregsure, Temperature, vVolume Data:
Pressure Temp .
(mm Hg) (K)
Presampling 2.5 297.04
Postsampling 683.3 297.04
Lab Receipt 672.0 298.15
Tank Final 1373.0 298.15
CV Final 1301.0 300.15

Client: TRC Environmental Corporation

22214-12 (IBP Dakota City, Neb.)

P/T

0.008

2.300

2.254
4.605
4.334

ID#98155 Analyzed: 8/3-4/98

Tank N294T:
Tank Volume
volume' sampled

Lab Receipt P/T

Postsampling PB/T

Trap FFW -»

0.004531 cu.m
0.004005 dscm

0.980

Collection Vessel 39:

CV Volume

0.008392 cu.m

Regponse Factorg (RF), Practical Quantitation Limits;L?QL), and Area Counts:

RF

. (area/ppmC)
co 246.7
CH4 259.6
co2 256.4
Noncondensibles 253.5
Condensibles 256.4

Recovery Oxidation Catalyst Efficiency Check: ¢c02/CH4
Cco02 Blank = 3 ppm

CO Blank =

Concentrations:

COx
CH4

< # =

*=corrected for Blank

CO2*
Noncondensibles
condensiblesx*
TGNMO

Mags Concentration

concentration Below

PQL:
(ppmC)
2
2
2
5
'3

¢ area counts

Amount
< 2
22
1844

6

54 -

60

30 mgC/cu.m

i

H H H H

Area 1 Area 2
o _ 287
2,674 2,863
235,658 236,222
780 745
4,793 4,691

— pomc —"

SD

- o W

Practical Quantitation Limit

Aréa 3

273
2,823
236,207
762
4,645

99.8%




® METHOD 25 DATA REPORT

Client: TRC Envircnmental Corporation ID#98155 Analyzed: 8/3-4/98

pam [ R

l Triangle Environmental Services, Inc.

Project ID: 22214-12 (IBP Dakota City, Neb.)

Sample # 3 Run 3

Pressure, Temperature, Volume Data:

Pressure Temp. P/T
(mm Hg) (K) Tank N295:
Presampling 2.5 297.04 0.008 Tank Velume = 0.004503 cu.m
"297.04" 2.252 volume;Sampled = 0.003896 dacm
Lab Receipt ©P/T

l Lab Receipt 648.0 297.15 2.181 = 0.968

Postsampling 668.9

Pogstsampling P/T

i .0 . .015
Tank Final 1193 297,15 4.01 Trap GGB -

CV Final 1320.0 298.15 4.427 Collection Vessel 34:
: e ' . CV Volume = 0.008393 cu.m

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

RF PQL-' Area 1 1, Area 2 Aréa 3

(area/ppmC} (ppmec)
coO 246.7 i 2 . : 264 303 287

CH4 259.6
Cco2 256.4
Noncondensibles 253.5
condensibles 256.4

1,941 1,992 1,980
172,600 172,735 172,505
485 530 402
3,873 3,799 3,735

[FORNS N SR N ]

Recovery Oxidation catalyst Efficiency check: C02/CH4 = 100.4%
CO Blank = 0 area counts- €02 Blank = 3 ppm

concentrations: —— ppmc —— " & I it
*=corrected for Blank Amount t sSD . $RSD. ol
cox 2 t 0 6.9 ‘
CcH4 14 ¢t 0 - 1.4 1
co2x 1199 ¢+ 1 0.1 '
Noncondensibles < 4 ok
condensiblesx* 44 £ 1 2.3

the PQL is considered to be zero in computing the TGNMO value.

£y
\l;!'
TGNMO 44, -g;

Mass Concentration 22-mgc/cu.m

. < # = Concentration Below Practical Quantitation Limit

l Note: A concentration of noncondensibles or condensibles of less than




' Triangle Environmental Services, Inc.
. METHOD 25 DATA REPORT.
l Client: TRC Environmental Corporation ID#98155 Analyzed: B8/3-4/98!

Project ID: 22214-12 (IBP Dakota City, Neb.)

Sample # 4 Blank

Pregsure, Temperature, Volume Data: '

Pregsure Temp. P/T

(mm Hg) (K) Tank N293:
Presampling 4.7 297.04 0.016 Tank Volume
Yolume: Sampled

0.004549 cu.m
0.003925 dscm@

LI

Lab '
Lab Receipt 669.5 297.15 2.253 ab Recedbt B/T _ 4 400

Postsampling P/T

Tank Final 1513.0 297.15 5.092 Trap EED -

CV Final 1496.0 299.65 4.992 collection Vessel 23:
CV Volume = 0.008343 cu.m

H

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

RF , PQL Area 1 . Area 2 Area 3
. (area/ppmC) (ppmc) ‘ . ‘
co 246.7 i 2 0 53 . 44
CcH4 259.6 0 0 ) 0

co2 256.4 436,560 437,296 436,742
Noncondensibles 253.5 0 0 . 0

condensibles 256.4 2,433 2,464 2,527

l pPostsampling 671.7 ~.298.15 = 2.253

& NN

Recovery Oxidation catalyst Efficiency Check: CO2/CH4 = 100.4%°
CO Blank = 0 area counts- €02 Blank = 3 ppm v

Concentrations: ? ——— ppmc — o : Ao
*=corrected for Blank ' Amount t SD |, $RSD g I o
co* : < 2 ' _ ' ; ‘
CHA4 . < 2 s | g
co2+* 3871 3 . 0.1
Noncondensibles < 5 ' -
condensiblesx 27 ¢ 1 2.8

the PQL is considered to be zero in computing the TGNMO value. o)
. ' . 1‘1‘:.

TGNMO 27 ]
Mass Concentration l4lmgC/cu.m

. < # = Concentration Below Practical gQuantitation Limit

' : J i
l Note: A concentration of noncondensibles or condensibles of less than
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PARTICULATE ANALYTICAL DATA FORM

COMPANY: IBP STACK NUMBER: Cond Qut / Packed Bed
LOCATION: Dakota City, NE RUN NUMBER: 1
DATE: 07/22/98 RELATIVE HUMIDITY: 50
ACETONE DENSITY (Pa): 0.7853
Liquid level marked and container sealed ? Yas
Acenton Blank residue concentration (Ca)
Acetone Rinse volume (Vaw)
Blank residue in acetone rinse {(Wa) = Ca. Vaw. Pa =
NOTE: In no case should a blank residue 0.01 mg/g or 0.001% of the weight of acetone used be
subtracted from the sample weight.
Date of Weighing 28-Jul-98 Gross Weight 101,070.0
Time of Weighing 08:00
Date of Weighing 28-Jul-98 Gross Weight 101,070.4
Time of Weighing 02:00
AVERAGE GROSS WT. 101,070.2
LESS BLANK RESIDUE (Wa) 0.0
TARE WEIGHT 101,046.5
WEIGHT OF PARTICULATE IN ACETONE RINSE 23.7
Date of Weighing 28-Jul-98 Gross Filter Weight 603.3
Time of Weighing 08:00
Date of Weighing 28-Jul-98 Gross Filter Weight 603.4
Time of Weighing 02:00 :
AVERAGE GROSS WT. 603.4
FILTER TARE WEIGHT 601.6
WEIGHT OF PARTICULATE ON FILTER 1.8
WEIGHT OF PARTICULATE IN ACETONE RINSE 23.7
TOTAL PARTICULATE 25.5

REMARKS:

initiais of Analyst DW

%
a/ml

mg/g
mi
mg

mg

mg
mg
mg
mg
mg

mg

mg
mg
mg
mg
mg

mg




PARTICULATE ANALYTICAL DATA FORM

COMPANY: IBP STACK NUMBER: Cond Out / Packed Bed
LOCATION: Dakota City, NE RUN NUMBER: 2
DATE: 07/22/98 RELATIVE HUMIDITY: 50 %
ACETONE DENSITY (Pa): 0.7853 g/ml
Liquid level marked and container sealed ? Yes
Acenton Blank residue concentration (Ca) mg/g
Acetone Rinse volume (Vaw) mi
Blank residue in acetone rinse (Wa) = Ca. Vaw. Pa = mg
NOTE: in no case should a blank residue 0.01 mg/g or 0.001% of the weight of acetone used be
subtracted from the sample weight.
Date of Weighing 28-Jul-98 Gross Weight 105,621.2 mg
Time of Weighing 08:00
Date of Weighing 28-Jul-98 Gross Weight 105,621.3 mg
Time of Weighing 02:00
AVERAGE GROSS WT. 105,621.3 mg
LESS BLANK RESIDUE (Wa) mg
TARE WEIGHT 105,610.6 mg
WEIGHT OF PARTICULATE IN ACETONE RINSE 10.6  mg
Date of Weighing 28-Jul-98 Gross Filter Weight 602.2 mg
Time of Weighing 08:00
Date of Weighing 28-Jul-98 Gross Filter Weight 6022 mg
Time of Weighing 02:00
AVERAGE GROSS WT. 6022 mg
FILTER TARE WEIGHT 601.2 mg
WEIGHT OF PARTICULATE ON FILTER 1.0 mg
WEIGHT OF PARTICULATE IN ACETONE RINSE 10.6 mg
TOTAL PARTICULATE 11.6 mg

REMARKS:

Initials of Analyst DW




PARTICULATE ANALYTICAL DATA FORM

l COMPANY: IBP STACK NUMBER: Cond QOut / Packed Bed

LOCATION: Dakota City, NE RUN NUMBER: 3
DATE: 07/22/98 RELATIVE HUMIDITY: 50 %
ACETONE DENSITY (Pa): 0.7853 g/ml

Liquid level marked and container sealed ? Yes

Acenton Blank residue concentration {Ca) ma/g
Acetone Rinse volume (Vaw) mi
Blank residue in acetone rinse (Wa) = Ca. Vaw. Pa = mg

NOTE: In no case should a blank residue 0.01 mg/g or 0.001% of the weight of acetone used be
subtracted from the sample weight.

Date of Weighing 28-Jul-98 Gross Weight 103,881.2 mg
Time of Weighing 08:00

Date of Weighing 28-Jul-98 Gross Weight 103,881.4 mg
Time of Weighing 02:00

AVERAGE GROSS WT. 103,881.3 mg

LESS BLANK RESIDUE (Wa) mg

TARE WEIGHT 1038746 mg

WEIGHT OF PARTICULATE IN ACETONE RINSE 67 mg

Date of Weighing 28-Jul-98 Gross Filter Weight 605.6 mg
Time of Weighing 08:00

Time of Weighing 02:00

AVERAGE GROSS WT. 605.6 mg

FILTER TARE WEIGHT 6043 mg

WEIGHT OF PARTICULATE ON FILTER 1.3 mg

WEIGHT OF PARTICULATE IN ACETONE RINSE 67 mg

TOTAL PARTICULATE 8.0 mg

REMARKS:

Initials of Analyst DWW

l Date of Weighing 28-Jul-98 Gross Filter Weight 605.6 mg
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Meter Box # 4 RUNS 1-3
Post Calibration Method '
Run 1 Run 2 Run 3
H@ 1.8068 1.8068 1.8068
SQRT Havg 1.33 1.364 1.321
AVERAGE
Post Yi 0.9939 1.0111 1.0166 1.0072

5% Yi - RANGE +

0.0491 0.9330 1.0312
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APPENDIX E

EQUIPMENT CALIBRATION SHEETS
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PRELIMINARY CALIBRATION SUPER COOKER OUTLET 7-22-98

TINE 302 307 €02 002 NDX HOX 02 02 SPARE  SPARE TENP

(PPN} {Hy) () {1v) (PP} (M) (%) {Mv) (PPM) (Hv) (c)
09:02:00 0.0 0.0 -0.0 -1.4 0.0 0.0 8.0 (.4 -0.2 2.1 22.0
09:03:00 0.0 Jw -0.3 0.0 Jaw 0.0 0.0 Js 0.3 0.0 o 1.4 0.2 Jue 1.7 22.0
09:04:00 -0.0 -0.3 0.0 0.0 133.6  1336.0 0.1 2.1 0.1 1.4 22.0
09:05:00 -9.1 -0.7 0,0 0.0 84.4 . B844.0 0.0 1.7 0.4 4.1 22.0
09:06:00 -0.1 -0.7 0.0 0.0 84.5M  845.0 0.0 £.0 0.7 6.9 22.0
09:07:00 -0.1 -1.0 0.0 0.0 5.4 4537 0.0 1.4 0.8 8.3 22.0
09:08:00 -0.0 -0.3 0.0 0.0 45.4M0 4537 0.1 2.4 0.5 5.2 22.0
09:09:00 0.0 0.3 17.4  871.0 -0.1 -0.7 8.1 725.0 0.4 4.1 21.9
09:10:00 0.0 0.0 1.7, 885.0 -0.2 -2.1 18.1 ., 722.0 0.3 -3.4 21.9
09:11:00 0.0 0.0 17.76h  887.0 -0.2 -2.1 18.0 Mt 718.0 -0.4 -4.5 22.0
09:12:00 0.0 0.3 9.6 _ 479.4 -0.2 -2.4 10.5 ., 419.3 -0.0 -0.3 22.0
09:13:00 0.0 0.0 9.6 M 479.8 -0.2 1.7 10.5 M0 4186 -0.3 -3 22.0
09:14:00 0.0 0.3 2.4 120.0 0.4 4.5 2.4 494.2 -0.3 -3.4 22.0
09:15:00 8.6 86.3 0.1 3.8 0.4 3.8 0.1 2.4 0.8 7.6 22.0
09:16:00 8.9 89.1 0.1 2.8 0.3 3.4 0.0 1.0 0.3 3.4 22.0
09:17:00 8.9 89. 0.0 2.1 0.2 2.1 0.1 2.4 9.6 §.2 22.0
09:18:00 89.2 . 892.0 0.0 1.7 0.2 2.4 0.0 1.0 0.4 a1 21.9
09:19:00 g8.5 Wr 888.0 0.0 1.4 0.3 3.4 0.0 1.0 0.8 8.3 21.9
09:20:00 8.8 588.4 0.0 0.7 -0.4 -4.1 0.1 2.4 0.5 4.8 21.9
09:21:00 45,2 N8 4516 0.0 0.0 -0.3 -3.1 0.1 2.1 0.7 6.5 2.9
09:22:00 2.9 19,6 0.0 0.0 -0.4 -3.8 3.1 2.1 27.6  275.5 22.0
09:23:00 0.3 2.8 -0.0 -0.7 -0.2 -2.4 0.0 0.3 86.5  885.0 21.9
09:24:00 0.2 1.7 -0.0 -1,0 -0.1 -3.1 0.0 0.1 86.1  863.0 21.9
09:25:00 0.1 1.4 -0.0 -1.4 -0.4 -4.5 0.0 1.4 86.9 M 869.0 2.9
09;26:00 0.1 0.7 -0.0 -1.4 -0.4 -4.5 0.1 2.1 4.9 d49.1 21.9
09:27:00 0.1 0.7 -0.0 -2.1 -0.3 -3l 0.0 1.7 29.4 ., 294.4 21.9
09:28:00 0.0 0.0 -0.0 -2.1 -0.3 231 0.0 1.7 29.8 N0 2957 21.9
09:29:00 -0.0 -0.3 -0.0 -2.1 -0.3 -2.8 0. 1.7 6.2 £2.3 21.9
09:30:00 -0.1 -1.0 -0.0 -2.1 -0.2 -2.1 0.0 0.3 0.0 0.3 21.9
09:31:00 0.6 5.8 -0.0 -2.1 -0.2 -1.7 2.1 82.9 0.1 0.7 21.%
09:32:00 0.4 1.8 0.0 gem -1.4 -0.2 -2.4 8.1 2.4 5.8 5.8 21.9
09:33:00 o.sﬁ\:‘ 3.1 -o.ogﬁ: -1.4 -0.3 Qi -3.4 0.1"‘,'.: 1.4 1.5% 15.5 21.9
09:34:00 0.2 2.4 -0.0 -1, -0.2 -2.1 0.1 2.4 1.1 11.0 21.9
09:35:00 0.2 1.7 -0.0 -1.4 45,07 ) 450.2 0.0 1.7 1.3 13.1 21.9
09:36:00 0.1 1.4 17.4  870.0 0.2 2.1 8.0 T719.0 1.7 17.2 21.9
09:37:00 0.2 2.4 17.6 et 878.0 -0.2 -1.7 18.1 gnas 722.0 0.6 5.8 21.9
09:38:00 0.5 5.2 17.6 8® 881.0 -0.2 -1.7 18.0%80 721.0 0.9 3.3 21.9
09:39:00 287 281.2 0.2 9.6 -0.2 2.4 0.3 10,7 0.8 1.9 21.9
09:40:00 4.5  405.5 0.1 4.8 -0.3 -2.8 0.1 4.1 1.6 16.2 21.9
09:41:00 2.2 4223 0.1 3.4 -0.1 -0.7 0.1 2.4 1.3 13.1 21.9
09:42:00 43,124 430.9 0.1 2.8 0.0 0.0 0.1 2.1 1.3 12.7 21.9
09:43:00 43.4 o 434 4 0.0 2.1 -0.1 -0.7 0.0 1.4 1.4 14.4 21.9
09:44:00 2.5 214.9 0.1 3.4 -0.0 -0.2 0.2 6.5 5.4 14.1 21.9
09:45:00 3.1 1.3 0.0 2.1 -0.1 -0.7 0.1 2.1 31.0@310.2 21.9




PRELIMINARY CALEBRATION SUPER COOKER QUTLET 7-22-98

TINE 502 502 £02 €02 ROX NOX 02 02 SPARE  SPARE TENP
l (APM) (HV) (%) (MY (PPH) (Hv} (%) {v) (PPM) (Mv) {c)
09:46:00 2.1 2.3 0.0 2.) 0.2 -1.7 0.1 3.4 3.5 3147 21,9
09:47:00 1.7 16.9 0.0 1.4 -0.2 -1.7 0.1 2.4 9.7 296.8 21.9
l 09:48:00 1.4 14.1 0.0 1.4 0.0 0.0 0.0 1.7 1.2 11.7 21.9
09:49:00 1.3 13.4 0.0 1.4 -0.0 -0.3 0.1 2.8 1.3 13.4 21.9
09:50:00 36.8 ] 368.0 0.0 1.0 -0.2 -2.1 0.1 2.8 1.7 16.5 21.9
I 09:51:00 42.9f 4285 0.0 1.4 -0.2 -1.7 0.1 2.8 1.9 18.9 21.9
09:52:00 6.5 64.7 0.0 1.4 -0.0 -0.3 0.0 1.4 1.4 14.1 21.9
09:53:00 2.1 20.6 0.0 1.4 -0.2 -1.7 0.1 3.1 1.5 15.5 21.9
09:54:00 38.3\ pr 382.5 0.0 1.4 -0.2 -2.1 0.1 2.8 1.7 16.9 21.9
I 09:55:00 43,0 /M 4302 0.0 1.4 -0.3 -2.8 0.1 3.1 1.9 18.6 2t.9
09:56:00 6.0 60.2 0.0 1.0 -0.2 -1.7 0.0 1.7 1.5 14.8 21.9
09:57:00 1.9 18.6 9.0 1.0 -0,1 “1.4 0.0 1.4 1.3 12.7 21.9
I 09:58:00 315y 315 0.0 1.0 -0.1 -1.4 0.1 2.4 1.6 15.8 21.9
09:59:00 3.1} 4306 0.0 1.0 -0.3 -3.1 0.1 2.8 1.8 18.2 21.9
10:00:00 6.3 82.% 0.0 1.4 9,3 -3.1 0.1 3 t.6 16.2 21.9
| 10:01:00 1.8 17.5 0.0 1.4 -0.3 -3.4 0.1 3.4 1.5 14.8 21.9
10:02:00 1.2 12,0 0.0 1.4 -0.3 -3.1 0.1 2.1 1.2 11.7 21.9
£0:03:00 0.9 8.9 0.0 1.4 -0.3 -1.8 0.0 1.7 1.1 11.0 71.9

< | A _é_.
62, — -
opP  %,.0 §2.0 80.0

Down £5.0 83.0 §3.0
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Jul 24 38 03:00p

Jay

SPECTRA GASES

Shipped From: 80 industrial Drive « Alpha, N.J. 09865

CERTIFICATE OF ANALYSIS

(630)

&>

277 Colt St, = Irvington, NJ 07111 USA  Tel.: (201) 372-2060 * (800) 932-0624 « Fax: {201) 372-8551

595-0504

EPA PROTOCOL MIXTURE

CUSTOMER:
SGIORDER #:
ITEM# :
P.O#:

CERTIFICATION DATE:
EXPIRATION DATE:

CERTIFICATION HISTORY

MRS

Instrument Solutions

126377
13
87002

8/1/a7
8/1/2000

CYLINDER # :

PROCEDURE#: G1 .

CC79908 +

CYLINDER PRES: 2000 PSIG

CGA QUTLET:

360

COMPONENT

DATE OF
ASSAY

MEAN
CONCENTRATION

CERTIFIED
CONCENTRATION

© ANALYTICAL

ACCURACY

Carbon Monoxide

7125187
8/1/97

£6.94 ppm
86.87 ppm

86.9 ppm

+/~ 1%

BALANCE

REFERENCE STANDARDS

Nitrogen

COMPONENT

SRM/NTRM#

CYLINDER#

CONCENTRATION

Carbon Monoxide

SRM-1678¢

CLM009368

49.94 ppm

INSTRUMENTATION

COMPONENT

MAKE/MODEL

SERIAL #

DETECTOR

CALIBRATION
DATE(S)

Carbon Monoxide

Horiba-VIA-510

570423011

NDIR

7124197

THIS STANDARD WAS CERTIFIED ACCORDING TO THE EPA PROTOCOL PROCEDURES.
DO NOT USE THIS STANDARD IF THE CYLINDER PRESSURE I8 LESS THAN 150 PSIG.

ANALYST:

N

TED NEEME

8/1/97




Jul 24 g8 03:00p Jay (630) 585-050C4 P.3

0533
SPECTRA GASES

277 Cait St. « lrvington, NJ 07111 USA  Tel.: (201) 372-2060 « {800) 932-0624 » Fax; (201) 372-8551
Shipped From: 80 Industrial Drive » Alpha, N.J. 08865

g

CERTIFICATE OF ANALYSIS EPA PROTOCOL MIXTURE
PROCEDURE #: G1

CUSTOMER: Stock CYLINDER#:  cCs6747
SGI ORDER # : 950457 CYLINDER PRES: 2000 PSIG

ITEM# : 18 CGA OUTLET: 650
P.O.%: Yerbal

CERTIFICATION DATE: 7/25/97
EXPIRATION DATE: 7/25/99

CERTIFICATION HISTORY

DATE OF MEAN CERTIFIED ANALYTICAL
COMPONENT . ASSAY CONCENTRATION| CONCENTRATION ACCURACY
Sulfur Dioxide 718197 88.70 ppm 88.7 ppm +- 1%

7125197 88.72 ppm

-z

‘BALANCE Nitrogen
REFERENCE STANDARDS
COMPONENT SRM/INTRM# CYLINDER# CONCENTRATION
Sulfur Dioxide NTRM-R81694 CC53331 96.0 ppm
INSTRUMENTATION
‘ COMPONENT MAKE/MODEL SERIAL # DETECTOR CALIBRATION
.i DATE(S}
i Sulfur Dioxide Horiba-VIA-510 851221093 NDIR 77197

THIS STANDARD WAS CERTIFIED ACCORDING TO THE EPA PROTOCOL PROCEDURES.
DO NOT USE THIS STANDARD IF THE CYLINDER PRESSURE IS LESS THAN 150 PSIG,

/™  ANALYST: '—%\—————’—\ DATE: 7125187

TED NEEME

“a
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u SPECTRA GASES

Shipped From:; 80 indusiral Drive e Alpha, N.J. 08865

(630) 5395-0504
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277 Colt 31. » Invington, NJO7111 USA  Tel: (973) 372-2060 « {8C0) 932-0024 » Fax: (973) 372-8551

EPA PROTOCOL MIXTURE

FRED PIKULA

CERTIFICATE OF ANALYSIS
PROCEDURE#: G1
CUSTOMER: Stoek CYLINDER ¥ : cCB4982 v
SGI ORDER ¥ : 950528 CYLINDER PRES: 2000
ITEM# : COA OUTLET: 880
P.O.#%: 2.0006 STOCK #: RS-67
CERTIFICATION DATE; 12387
EXPIRATION DATE: 12/3/59
CERTIFICATION HISTORY
: DATE OF MEAN CERTIFIED ANALYTICAL
COMPONENT ABSAY CONCENTRATION| CONCENTRATION ACCURACY
Nitric Oxlde 1111187 84,48 ppm 84.3 ppm +- 1%
127307 84,20 ppm
NOX 84.3 ppm Reference Value Only
BALANCE Nitrogen
REFERENCE STANDARDS
COMPONENY BRMINTRM#E CYLINDER# CONCENTRATION
Nitric Oxide SRM-1884b CLMO0B425 98.8 ppm
INSTRUMENTATION
COMPONENT MAXE/MODEL SERIAL ® - DETECTOR CALIBRATION
DATE(S)
Nitric Oxide . Teco 10 10AR-34070-24% Cheml 117387
THIE BTANDARD WAS CERTIFIED ACCORDING TO THE EPA FROTOCOL PROG EDURES.
00 NOT USE THIZ STANNARD IF THE CYLINDER PRESSURE 16 LESS THAN 150 PAIO.
ANALYST: 9‘»-& ﬂ—*ﬁvd- DATE: 122097
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CERTIFICATE OF ANALYSIS EPA PROTOCOL MIXTURE
PROCEDURES®: G

CUSTOMER: Stock CYLINDER ¥ : ccaagze ™
SGIORDER ¥ ; 250810 CYLINDER PRES: 2000 P50
ITEME 1 CGAOUTLET: a5
P.ON: VERBAL STOCK s ; RB40

CERTIFICATION DATE: /7708
EXPIRATION DATE: 17772001

“a

CERTIFICATION WIBTORY

bDATE OF MEAN
COMPONENT AgBAY CONCENTRATION
. Caron Morxgde 129407 30.28 ppm

117708 30.22 ppm

BALARCE

REFERENCE ATANDARCS
COMPONENT SRMNTRMS CYLINDERS CONGENTRATION
Caorbon Maonmdde SRM-1670¢ CALOt1878 @7.8 ppm

LY

i

IMSTRUMENTATION
R ———
COMPONENT MAXE/MODEL BERLAL #

Carbon Mongode Horiba VIA-E1D 570423011

o8 STANDARD WAS CRRTIFIED ACCORDING TO THE EPA PROTOSOL PROCEDURES.
DO HOT URE THIS STANDARD ¥ THE CYLINDER PAERGURE B8 LEOS THAN 180 POIG,

anaLvar_ I et f o

FRED PIKULA
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277 Coit St.* Irvington, NJ 07111 USA  Tel.: (207) 372-2060 » (800) 932-0624 » Fax: (201) 372-8551
Shipped From: 80 Industrial Drive » Alpha, N.J. 08865

T SPECTRA GASES Qﬁ'y.\

.

CERTIFICATE OF ANALYSIS EPA PROTOCOL MIXTURE
PROCEDURE #: G1

CUSTOMER: Rental Solutions CYLINDER # ; CC79e879~

SGIORDER #; 127781 CYLINDER PRES: 2000 PSIG

ITEM# : 3 CGA OUTLET: 860

P.O.%: 97012 '

-

CERTIFICATION DATE: 9/15/97
EXPIRATION DATE: 915/99

l CERTIFICATION HISTORY
DATE QOF MEAN CERTIFIED ANALYTICAL
COMPONENT ASSAY CONCENTRATION| CONCENTRATION ACCURACY
Sulfur Dioxide §/6/97 45.04 ppm 45.1 ppm +-1%
9/15/87 45.10 ppm
'- BALANCE Nitrogen
l REFERENCE STANDARDS
COMPONENT SRMINTRM# CYLINDER# CONCENTRATION
Sulfur Dioxide NTRM-RB1694 CC53331 88.0 ppm
| INSTRUMENTATION
COMPONENT MAKE/MODEL SERIAL # DETECTOR CALIBRATION
I DATE(S)
Sultur Dioxide Horiba-VIA-510 851221093 NDIR 8/29/97

THIS STANDARD WAS CERTIFIED ACCORDING TO THE EPA PROTOCOL PROCEDURES.
DO NOT USE THIS STANDARD |F THE CYLINDER PRESSURE IS LESS THAN 150 PSIG.

ANALYST: d? ol oy DATE: 8/M5/97
~~ LYN GAMESON

- \




ROTOMETER CALIBRATION SHEET

Date: ’// Z‘a”/ 97 Rotometer Scale: o~ (20 cem
Initials: D Rotometer Use: gmzs $4mAe 2i5
Part #: Pl ¥ Calibrated Against; Bios bc~|

S0

38 606
(O Gl.12
A% $0.39
(9O 9%.52
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BOTOMETER CALIBRATION SHEET

Date: 9//2&/9’ 7 Rotometer Scale: ¢--/20 ccm
initials: v Rotometer Use: zuzs Sansle R2:¢
Part #: 2ic #32 Calibrated Against: g.ns Dde-i
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ROTOMETER CALIBRATION SHEET

Date:  4/28/57
Initials: P/
Part #: Ric H2

Rotometer Scale: _ ©~/20 ¢ccm
Rotometer Use:__Rm2s sawfle R15
Calibrated Against: g5 pe-i

HO 36.9$
(O (.70
|
L {
O - 2.3/
[_‘“_ T
- (oo R . /0-95




Vwr=REFERENCE TEST METER READING
Vdr=DRY GAS METER READING
Vw=GAS VOLUME PASSING THROUGH THE REFERENCE TEST METER, CUBIC FEET
Vd=GAS VOLUME PASSING THROUGH THE DRY GAS METER, CUBIC FEET
Tw=TEMPERATURE OF THE GAS IN THE REFERENCE TEST METER, DEGREES F
Tdi=TEMPERATURE OF THE INLET GAS OF THE DRY GAS METER, NEGREES F
Tdo=TEMPERATURE OF THE OUTLET GAS OF THE DRY GAS METER, DEGREES F
Td=AVERAGE TEMPERATURE OF THE GAS IN THE DRY GAS METER, DEGREES F
DELTA-H=PRESSURE DIFFERENTIAL ACROSS ORIFICE, in. WATER
Yi=RATIO QF ACCURACY OF REFERENCE TEST METER TO DRY GAS METER FOR EACH RUN
Y=AVERAGE RATIOQ OF ACCURACY OF REFERENCE TEST METER TO DRY GAS METER
DELTA-NU@i=ORIFICE PRESSURE DIFFERENTIAL THAT EQUATES TO 0.75 cfm OF AIR
AT 68 DEGREES F AND 29.92 INCHES OF Hg., INCHES OF WATER
DELTA-H@=AVERAGE ORIFICE PRESSURE DIFFERENTIAL THAT EQUATES TO 0.75 ¢fm OF AIR
AT 68 DEGREES F AND 29.92 INCIIES OF Hyg. INCHES OF WATER
TOLERENCE OF Yi=PLUS OR MINUS 0.020 FROM Y
TOLERENCE OF DELTA-H@i=PLUS OR MINUS 0.20 FROM DELTA-H@
Phar=BAROMETRIC PRESSURE,in. Hg.
THETA=TIME OF CALIBRATION RUN, Min.

PRETEST DRY GAS METER CALIBRATION DATA FORM (ENGLISH UNITS)

METER BOX NUMBER 4

DRY GAS METER NUMBER 6830271

DATE 02/03/98

REFERENCE TEST METER NUMBER 27865

DELTA-H 0.5 1 1.5 2 25 3 3.5 4
Vwr 645408 650,622 659.152{ 665.900] 672.900! 670.073| 692981 698.531] 704.385
Vdr 606.264| 611.703| 620.407( 627.394| 634.655] 641.038| 654.846) 681.226] 667.303
Tw 72 72 71 71 70 70 70 70
Tdi 775 815 835 85 87 89.5 91 93.5
Tdo 76 775 78 78.5 79.5 80.5 81.5 3.5
TA(AVE) 76.8 79.5 80.8 81.8 834 85.0 86.3 88.5
THETA 13.0 15.0 10.0 2.0 7.0 14.0 6.0 5.4
VAC. 1 1 1 1 1 1 1 1
Yi 0.9660( 09914 09812 00787 09839 09837 ogsdal ocos7
DELTA-H@i 1.7552| 1.7373| 1.83%46( 1.8428] 1.7842| 18332l 18348l 18323
Vw 5.214 8.53 6.757 7 6.166|  13.306 6.15 5.854
va 5.439 8.704 6.987 7.261 6.384]  13.807 6.38 6.077
| VaMMin. 0.4184] 05803 06987] 08068 09120 09862 10633  1.1359
Y{AVE) 0.9821

DELTA-H@(AVE) 1.8068 CALIBRATED BY DwW

Phar 29.6




Thermocouple Calibration Form

Meter Box #4

T _Nmﬂmnm:nm . mmﬂm_. . :n m |
s .._mmm&:m #2 5 o ._.ma_u um s |

1 Stack 71 70 198 199 288 287
2 Probe 71 71 198 199 289 287
3 Filter 72 72 198 199 289 287

4 Impingers 71 72 198 199 288 287
5 Spare 71 72 198 199 288 287
6 DGM In 41 40 70| 70 107 108
7 DGM Qut 40 40 68 68 113 113

Cailibrated By:
Date:

Criteria: Impinger temperature must be with 2
Criteria: DGM temperature must be with +5 4

°F of reference temperature
°F of reference temperature

Criteria: Stack temperature must be with 1.5% of reference temperature




PRETEST DRY GAS METER CALIBRATION DATA FORM (ENGLISH UNITS)
METER BOX NUMBER 4

DRY GAS METER NUMBER 6830271

DATE 08/24/98
REFERENCE TEST METER NUMBER 17865

ELTA-H 1.75 1.75 1.75 1.75

wr 848.641 853.641 858.641 B63.641
vdr 865.600 870.715 875.689 880.805
Tw 76.0 770 77.0
Tdi 68.0 73.0 76.0
Tdo 63.0 66.0 68.0
Td(AVE) 65.5 65.0 72,0
THETA 6.7 6.7 6.7
VAC. 8.0 8.0 80
Yi 0.6542 0.9785 0.9640
DELTA-H@i 1.8511 1.8597 1.8353
Vw 5 5 5
Vd 5.115 4.974 5.116
vd/Min, 0.7634 0.7424 0.7636
Y(AVE) 0.9656

DELTA-H@(AVE) 1.8487 CALIBRATED BY tl
Pbar 29.42

Vwr=REFERENCE TEST METER READING
Vdr=DRY GAS METER READING
=GAS VOLUME PASSING THROUGH THE REFERENCE TEST METER, CUBIC FEET
=GAS VOLUME PASSING THROUGH THE DRY GAS METER, CUBIC FEET
Tw=TEMPERATURE OF THE GAS IN THE REFERENCE TEST METER, DEGREES F
Tdi=TEMPERATURE OF THE INLET GAS OF THE DRY GAS METER, DEGREES F
Tdo=TEMPERATURE OF THE OUTLET GAS OF THE DRY GAS METER, DEGREES F
Td=AVERAGE TEMPERATURE OF THE GAS IN THE DRY GAS METER, DEGREES F
DELTA-H=PRESSURE DIFFERENTIAL ACROSS ORIFICE, in. WATER
Yi=RATIO OF ACCURACY OF REFERENCE TEST METER TO DRY GAS METER FOR EACH RUN
Y=AVERAGE RATIO OF ACCURACY OF REFERENCE TEST METER TO DRY GAS METER
DELTA-H@i=ORIFICE PRESSURE DIFFERENTIAL THAT EQUATES TO 0.75 cfm OF AIR
AT 68 DEGREES F AND 29.92 INCHES OF Hg., INCHES OF WATER
DELTA-H@=AVERAGE ORIFICE PRESSURE DIFFERENTIAL THAT EQUATES TO 0.75 ¢fm OF AIR
AT 68 DEGREES F AND 29.92 INCHES OF Hg.,INCHES OF WATER
TOLERENCE OF Yi=PLUS OR MINUS 0.020 FROM Y
TOLERENCE OF DELTA-H@i=PLUS OR MINUS 0.20 FROM DELTA-H@
Pbar=BAROMETRIC PRESSURE,in. Hg.
THETA=TIME OF CALIBRATION RUN, Min.
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Nozzel Calibration Form

Nozzel Set No. 3-4 Date: 05/08/98 Tech: DW
Nozzel No. Diameter a b c average
1-4-1 1/4 0.245 0.245 0.243 0.244




BAROMETER CALIBRATION FORM

Barometer #
Cal'd Against_H, Baremerne.
J .

gl12./57

9/29/97 | 2872 Y
10020049 294, ~ o]

1 {1 197 29. 35 .02
({22093 29 (6 + .00
[ [z2]9% 29 20 +,0/
Maqlig | g9 35 .02
3/tol9% 29.73 0,00




S-TYPE PITOT TUBE CALIBRATION
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Pitot Tube Assembly Level?

Pitot Tuba No.

Tubing Diameter, D,

Type S Pitot Inspection Form

Pitot Tube Opening Damaged?

Yes@

S-Slde Plane
i P S
Long:tudlnal I~ T A }PA
Tube Axis ——"'(L Y B i 5
l —_ B
. at! ‘2]
[
I I [+ 3 I DL
| | | w2k
I—'- {< 10
¥,

Level Positionta fing Y =

Note: Pa= in.
105D <P<1.50D, p,= 7/3 !
. t <F<1, t B= n.
Pa =Pé .
[
Oj J Bl= o
by = - i O ]
[+ *\V11ﬁL*“
—— (<359

4
N

l

Lavel Poaltion 1o findg =

Z=Aainy —__ m.(<18in) W= A sing In. (< 132 1m,)
Comments:

I o ___HI12[98
Calibration Required?

PO

= External Tube Clameter

= Distance Between Tips (PA+ Pg) inches

2

py

| ———






