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Section 4 Reference _|
AP-42 Reference —

Emission Test Report Review Checklist--Short Form

BliAn SHEAGER
7/5 /94

Reviewer:
Review Date:

A. Background Information
1. Facility name: /‘/JLLSMZE FARMB £ KANN'S
Location: _MNEw Lowpon , MISCONSIN
2. Source category: MEAT SMoKeHoUSES
3. Test date: _daa, 21, 1993
4. Test sponsor: HiLeshiRE pagm £ KAgn'S
5. Testing contractor: (J£AN AR ENGINEERING
6.  Purpose of test: &M@%&LM
7. Pollutants meagured (include test method and indicate
if valid): pEAYDE — BIF Methed poil — METHOD v~
£ — — :
8. Process overview: Attach a process description and a
block diagram. Identify processes tested with letters
from the beginning of the alphabet (A, B, C, etc...)
and APC gystems with lettexs from the end of the
alphabet (V, W, X, etc...). Also identify test
locations with Arabic numerals (1,2,3, ...). Using the
ID symbols from the diagram, complete the table below.
Emissions tested
Test Process
D Process D Uncontrolled Controlled APCD (controlled emissions only)
caun/uuous ID:
f S MOREHOUSE R \/ Type:
Model #:
Lonwmninvovs \/ ID: Z ”‘Q
yA SMOLEHOISE A Type: Vorfex wet Scrubber o
Model #: S,aic. Eavironmenta !
ID:
Type:
Model #:
ID:
Type:
Model #:

I -Sﬁbt
Aepw‘!‘f'(l‘



B.

Process Information

1. Provide a brief narrative description of the process
and attach process flow diagram. (Note: If the process
description provided in the test report is adequate,
attach a copy here.)



HILLSHIRE FARM & KAHN'S
CAE Project No: 6508-1

DESCRIPTION OF INSTALLATION

Hillshire Farms & Kahn's located in New London, Wisconsin operates the KSI-
2 Smokehouse (Unit 3335) which is used to smoke sausages and other

meats. The process runs continuously for 20 hours each day.

Emissions are controlled by a Sonic Environmental Vortex Scrubber.
volumetric fiow rate through the scrubber is approximately 7,000 acfm.

The testing reported in this document was performed at the Smokehouse

Scrubber Inlet and Smokehouse Stack.

A schematic of the process is shown below,

"KOPémw @ 8)00? |b$éoF Medi ou‘[’ hr - 4 *Dﬂl.i/"),- P{dbc-ed
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C. 1. List any APCD parameters (supplied in the test report) below,
Readings
APCD ID Parameter Units Run 1 Run 2 Run 3 Run 4
z N | SN
Type of oy pANE g
APCD: !
2 N
VURTEJC W‘-’
weT
| g puplel
@/ | I-STALK.
DEMISTER
Type of
APCD:
Type of
APCD:
2. Include any additional information (such as capture techniques for fugitive systems) and

descriptions of the air pollution control systems (use a separate page if necessary).




TEST DATA FROM HILLSHIRE FARMS 1/21/93 EMISSION TEST
FILENAME: F:\PRIVATE\BRINAP42\SMOKEHSE\REF 1DATA.WQ1

D. Emission Data/Mass Flux Rates/Emission Factors

Values reported
Test ID Parameter Units Run 1 Run 2 Run 3 Run 4
- 1 |Stack temperature DegF 116 115 115 115
KSI-2 Moisture % 10.5 57 8.8 7.3
SMOKEHOUS|Oxygen % 20.9 20.9 20.9 20.9
SCRUBBER |Volumetric flow, actual acfm 7800 8051 7227 7639
INLET Volumetric flow, standard dscfm 6213 6772 5873 6323
Isokinetic variation % NA NA NA NA
Circle: Production or feed rate TPH 4 4 4 4
Capacity:
Pollutant concentrations: )
TVOC as propane ppm void 98 99 87
Formaldehyde ib/dsct 529E-08 | 5.49E-08 | 4.72E-08 |[ND
Pollutant mass flux rates:
TVOC as propane lb/hr void 4.55 3.98 3.77
Formaldehyde Ib/hr 0.0197 0.0223 0.0166 [ND
Emission factors: 'AVERAGE |
TVOC as propane Ib/ton void 1.14 1.00 0.942 1.03
Formaldehyde Ibj/ton 0.00493 0.00558 0.00416 |[ND 0.00489
TEST 1 EMISSION FACTORS--METRIC UNITS AVERAGE
lka/Mg  ]void 0.568 0.498 0.471 0.513
kg/Mg 0.00247 0.00279 0.00208 |[ND 0.00244
Values reported
Test ID Parameter Units Run 1 Run 2 Run 3 Run 4
2 |Stack temperature DegF 119 119 117 118
KSl-2 Moisture % 9.3 87 9.2 9
SMOKEHOUS|Oxygen % 20.9 20.9 20.9 20.9
SCRUBBER |Volumetric flow, actual acfm 6691 6670 6749 6710
INLET Volumetric flow, standard dscfm 5407 5428 5470 5449
(STACK} Isokinetic variation % NA NA NA NA
Circle: Production or feed rate TPH 4 4 4 4
Capacity:
Pollutant concentrations:
TVOC as propane ppm void 43 48 56
Formaldehyde Ib/dscf 269E-08 | 298E-08 | 3.72E-08 [ND
Pollutant mass flux rates:
TVOC as propane Ib/hr void 1.60 1.80 2.09
Formaldehyde ib/hr 0.00873 0.00971 0.0122 IND
Emission factors: AVERAGE |
TVOC as propane Ib/ton void 0.400 0.450 0.523 0.457
Formaldehyde ib/ton 0.00218 0.00243 0.00305 [ND 0.00255
[TEST 2 EMISSION FACTORS--METRIC UNITS AVERAGE
‘kg/Mg void 0.200 0.225 0.261 0.229
ka/Mg 0.00109 0.00121 0.00153 [ND 0.00128




REPORT ON
COMPLIANCE TESTING

Conducted at:
HILLSHIRE FARM & KAHN'S
NEW LONDON, WISCONSIN

CAE Project No: 6508-1
February 9, 1993

Aec P,I/f’/ )‘///fB
Rev. ewed: 27"




Ih‘l

't,;

HILLSHIRE FARM & KAHN'S
CAE Project No: 6508-1

CONTENTS
1. SUMMARY
INTRODUCTION ettt s ssssa et saaesssaesressssissnns 1-1
SUMMARY OF TEST RESULTS ocvcrmncisonsonsrersissssssssssssesssissessens. 192
2. DESCRIPTION OF INSTALLATION ..oovoietererrrnerinessnsserssescesesssenssesessecnsons 2-1
3. SUMMARY OF PROCEDURES
SAMPLING PROCEDURES ... sssssessarens 3-1
ANALYTICAL PROCEDURES .....rcsrsimresssmnrecscssissssnicreeees 30
QUALITY CONTROL PROCEDURES ..o, 3-6
4, COMMENTS .ot ssse s s bbb s 4-1
5. APPENDIX
NOMENCLATURE ..ottt sssssssssssssssssssrassecsesssssssnss 5-1
SAMPLE CALCULATIONS ..ot scsscssisssnasssssscisseenns 5-2
PARAMETERS ..ot anssasanssssssasssssssssssssssssssss st 5-3
CALIBRATION DATA et ssisrmssssssssssssssssssssssissseens 5-4
FIELD DATA oot sisssnssissssssssssssasss s sssssssasssas s sass serasesssasssoraeress 5-5
FIELD DATA PRINTOUTS s smsssssssssssssssasnsssinesinns 5-6
LABORATORY DATA .ot ssssssssssssssansssssnsress 5-7
STATISTICAL ANALYSIS st rtsssemsssssssssssessassesssssssssesse e 5-8

il




N

4

HILLSHIRE FARM & KAHN'S
CAE Project No: 6508-1

SUMMARY

INTRODUCTION

Clean Air Engineering was contracted by Hilishire Farm & Kahn's to determine
the levels of formaldehyde and hydrocarbon emissions at their facility located
in New London, Wisconsin for compliance purposes.

The testing took place at the KSI-2 Smokehouse Scrubber on January 21,
1993. Coordinating the field testing were:

G. Ehrie - Hillshire Farm & Kahn's

R. Wulk - State of Wisconsin
J. Bojan - Clean Air Engineering

SUMMARY OF TEST RESULTS

The test conditions and results of analysis are presented in Tables 1 and 2 on
pages 1-2 and 1-3.

To the best of our knowledge, the data presented in this report are accurate
and compilete.

Respectfully submitted,

CLEAN AIR ENGFNEERING -/
Ukl = //L

William Ansell David Perkins
Project Manager Manager, Technical Communications
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HILLSHIRE FARM & KAHN'S
CAE Project No: 6508-1

TABLE 1 - Summary of Test Results 1-2

EPA Method 25A
Hydrocarbons
Smokehouse Scrubber Inlet and Smokehouse Stack

Run No. 2 3 . 4*  Average
Date (1993) January 21 January21  January 21
Start Time (approx.} 11:53 14:19 15:30
Stop Time (approx.) 12:53 15:19 16:30
SMOKEHOUSE SCRUBBER INLET
Gas Condl
Temperature (° F) 115 115 115 115
Moisture (volume %) 57 8.8 7.3 7.3
O2(dry volume %) 20.9 20.9 20.9 20.9
CO2{dry volume %) 0.0 0.0 0.0 0.0
Volumetric Flow Rate
acfm 8,051 7,227 7,639 7,639
dscfm 6,772 5,873 6,323 6,323
Total Hydrocarbons as Propane
ppm g, 98 99 87 95
ib/hr 4,55 3.98 3.76 4.10
SMOKEHOUSE STACK
Gas Conditions
Temperature (° F) 119 117 118 118
Moisture (volume %) 8.7 9.2 8.0 9.0
O dry volume %) 20.9 20.9 20.9 20.9
Coz(dry volume %) 0.0 0.0 0.0 0.0
Yolumetric Flow
acfm 6,670 6,749 6,710 6,710
dscfm 5,428 5,470 5,449 5,449
Total Hydrocarbons as Propape
PPM gy 43 48 56 49
Ib/hr 1.59 1.80 2.09 1.83
REMOVAL EFFICIENCY
Based on lb/hr (3%6) 64.96 54.66 44.46 54.69

*See Comments on page 4-1.

;




HILLSHIRE FARM & KAHN'S

CAE Project No: 6508-1

TABLE 2 - Summary of Test Results

BIF Method 0011
Formaldehyde

Smokehouse Scrubber Inlet and Smokehouse Stack

Run No.

Date (1993}
Start Time (approx.)
Stop Time (approx.)

1

January 21

8:05
10:35

SMOKEHOUSE SCRUBBER INLET

Gas Conditions
Temperature (° F)
Moisture (voiurne %)
Ooldry volume %)
CO (dry velume %)

Vol ric FI
acfm
dsctm

N,

o
- lb/dsct .-

mg/dscm
Ib/hr

SMOKEHOUSE STACK

Gas Conditions
Temperature {°F)
Moisture (volume %)}
O 4dry volume %)
CO ,{dry voiume %)

Yolumetric Flow Rate
acfm
dscfm

P ‘.____

Formaldehyde ™

- lb/dscf
mg/dscm
b/hr

COLLECTION EFFICIENCY

Based on Ib/hr (%)

116
10.5
20.9

0.0

7,800
6,213

5.29E-08
0.85
0.020

119
9.3
20.9
0.0

6,691
5,407

2.69E-08
0.43
0.008

55.7

2

January 21
11:35
12:45

115
5.7
20.9
0.0

8,051
6,772

5.49E-08
0.88
0.022

119
8.7
20.9
0.0

6,670
5,428

2.98E-08
0.48
0.010

56.4

3

January 21
14:00
15:19

115
8.8
20.9
0.0

7,227
5,873

4.72E-08
0.76
0.017

117
8.2
20.9
0.0

6,749
5,470

3.72E-08
0.60
0.012

26.6

—

Average

6,703
5,435

3.13E-08
-0.50
= —

0.01;

f!

:

il




HILLSHIRE FARM & KAHN'S
CAE Project No: 6508-1

DESCRIPTION OF INSTALLATION ' 2-1

Hilishire Farms & Kahn's located in New London, Wisconsin operates the KSI-
2 Smokehouse (Unit 3335) which is used to smoke sausages and other
meats. The process runs continuously for 20 hours each day.

Emissions are controlled by a Sonic Environmental Vortex Scrubber. The
volumetric flow rate through the scrubber is approximately 7,000 acim.

The testing reported in this document was performed at the Smokehouse
Scrubber Inlet and Smokehouse Stack.

A schematic of the process is shown below.

OUTLET SAMPLING LOCATION

IONE 1 INE 2 ICNED
) L
SMOKE GENERATORS

iiﬂ
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HILLSHIRE FARM & KAHN'S
CAE Project No: 6508-1

SUMMARY OF PROCEDURES

SAMPLING PROCEDURES

The sampling followed procedures as detailed in U.S. Environmental Protsction
Agency (EPA) Methods 1, 2, 3, 4 and 25A. These methods are titled:;

* Method 1 — “Sample and Velocity Traverses for Stationary Sources;”

* Method 2 — “Determination of Stack Gas Velocity and Volumetric Flow Rate
(Type S Pitot Tube);”

* Method 3 — “Gas Analysis for the Determination of Dry Molecular Weight;”

* Method 4 — *“Determination of Moisture Content in Stack Gases;"

* Method 25A - “Determination of Total Gaseous Organic Concentrations using
a Flam? lonization Analyzer (FIA)."

These methods appear in detail in Title 40 of the Code of Federal Regulations
(CFR), Part 60, Appendix A.

in addition to the above methods, the following was reterenced;

EPA/530-SW-91-010, “Methods for Determining Compliance with the BIF
Regulations.” This method is titled:

* BIF Method 0011- “Sampling for Aldehyde and Ketone Emissions from
Stationary Sources.”

The sampling apparatus is shown in Figures 1 and 2 on pages 3-2 and 3-3. All
equipment was calibrated at the Clean Air Engineering laboratory prior to
shipment to the job site.

Sampling Locations

The Smokehouse Scrubber inlet has four ports. For formaldehyde testing, five
points were tested in each port. The sampling time per point was 3.5 minutes
for a total sampling time of 70 minutes.The sampling point locations are shown
in Figure 3 on page 3-4. For hydrocarbon testing, a single point in the center of
the duct was sampled for 60 minutes.

The Smokehouse Stack has two ports. For formaldehyde testing, 12 points
were tested in each port. The sampling time per point was three minutes for a
total sampling time of 72 minutes.The sampling point locations are shown in

Figure 4 on page 3-5. For hydrocarbon testing, a single point in the center of -

the duct was sampled for 60 minutes.

"%iiiii‘
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HILLSHIRE FARM & KAHN'S
CAE Project No: 6508-1

The EPA Method 25A sampling apparatus is shown.

STACK
WALL CALIBRATICN

HEATED VALVE PARTICULATE
PROBE FILTER
/ | SAMPLE PUMP
| !
D I \ l GRGANIC

3-2

ANALYZER
CALIBRATION AND
GAS HEATED SAMPLE LINE AECORDER
- "W

;

i
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HILLSHIRE FARM & KAHN'S
CAE Project No: 6508-1

The BIF Method 0011 sampling apparatus is shown.
NQZZLE
STAEK EMPE| URE
WAL TE TEMPERATURE OF
0 \ﬂ = el
Gﬁ L \ IMPINGERS
=T P
/ ‘j}\ ICE
THERMOCOUPLE BATH
REVERSE TYPE MANOMETER
PITOT TUBE
i g ¥ g U
1 2 3 L}
PITOT MANOMETER TEMP:S:T: R BY-PASS o _———
VALVE VALVE
MEED 2 Q
Impinger Contents _
1) 100 mi 2,4-dinitrophenyi-hydrazine, (DNPH)
2) 100 ml 2,4-dinitrophenyl-hydrazine, (DNPH)
3) empty
4) 300g silica gel

i
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HILLSHIRE FARM & KAHN'S
CAE Project No: 6508-1

The cross section of the Smokehouse Scrubber Inlet shows sampling point

locations.

E— 2N —>
o+ o+ o+ +
+ o+ o+ o+ +
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+ o+ o+ o+

OB WN ==
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. HILLSHIRE FARM & KAHN'S
5 CAE Project No: 6508-1

The cross section of the Smokehouse Stack shows traverse point locations,
"é— 23.5 IN -_~_>[

GAS FLOW
OUT OF PAGE

] PORT |

Z

PORT 2

TRAVERSE POINT PORT TO POINT DISTANCE (IN)
23.0
21.9
20.7
19.3
17.6
15.1
8.4
5.8
4.2
2.8
11 1.6
12 ' 0.5

QWU BEWLON =
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i
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HILLSHIRE FARM & KAHN'S
CAE Project No: 6508-1

SUMMARY OF PROCEDURES (Continued) |

ANALYTICAL PROCEDURES

Formaldehyde

Gaseous emissions are drawn through a glass sampling probe in a series of
two impingers in series, each impinger containing an aqueous acidic soiution of
2,4-dinitrophenyl-hydrazine, (DNPH). An aldehyde reacts with the DNPH by
nucleophilic addition on the carbonyl followed by 1, 2-elimination of water and
the formation of 2, 4-dinitrophenylhydrazone.

After organic solvent extraction, the sample is analyzed using reverse phase
HPLC with an ultraviolet (UV) absorption detector operated at 360 nm. The
formaldehyd in the sample is identified and quantified by comparison of
retention times and area counts of sample extracts with those of standards.

Continuous Emissions Monitoring

Total Hydrocarbons

The total hydrocarbons emission rate was determined using procedures
detailed in EPA Method 25A. A sample was extracted continuously from the
flue gas stream, and a portion was conveyed to a flame ionization analyzer.

Before and after each run, the monitors were zeroed and calibrated with a
certified calibration gas. These calibrations were used to correct the raw data
for zero and calibration drift occurring during the test runs,

QUALITY CONTROL PROCEDURES

Quality control procedures for all aspects of field sampling; sample
preservation and holding time; reagent quality; analytical method; analyst
training and safety; and instrument cleaning, calibration and safety were
followed. These procedures are generally consistent with EPA guidelines

iiill’
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HILLSHIRE FARM & KAHN'S
CAE Project No: 6508-1

COMMENTS 4-1

The hydrocarbons parameter sheets show Runs 2, 3 and 4. Because of data
acquisition system problems experienced during Run 1, a fourth run was
performed. Gas flow and composition data for the hydrocarbon sampling was
taken from the formaldehyde sampling. No formaldehyde sample run was
made during the fourth hydrocarbon sampie run. For this run the gas flow and
composition used is the average of the data obtained during the two preceding
runs.

No other deviations from standard U.S. EPA testing procedures were noted.

I

.
l'ui‘
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HILLSHIRE FARM & KAHN'S
CAE Project No: 6508-1
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HILLSHIRE FARM & KAHN'S
CAE Project No: 6508-1

NOMENCLATURE




GCV
DH
/DP

DH@

%l

Qstd
sid

Nomenclature

absorbance

cross sectional area of nozzle (H2)

cross sectional area of stack (ft2)

proportion of water vapor in the gas stream by volume
proportion of water vapor in the gas stream by volume

at saturated conditions
pitot tube coefficient (dimensionless)

dilution factor

ratio of dry gas generated to gross calories {dsct/MBtu)
ratio of gas generated

gross calorific value of fuel (Btu/lb)

average pressure drop across meter box orifice (in. H2O)

average square roots of velocity heads of stack gas (v/in. H20 )
meter orifice calibration coefticient (in. H2O}

percent of isokinetic sampling (acceptable: 890 < %! < 110%)
V(Ib/ib-mole)(in. Hg)

V(° Ry(in. H20)
spectrophotometer calibration factor ‘

dry molecular weight of stack gas (lb/Ib-mole)
molecular weight of stack gas, wet basis (Ib/lb-mole)
tolal amount of particulate matter collected (gm)

pitot tube constant: 85.43 (ft/sec)

normality of titrant (meg/ml)

barometric pressure (in. Hg)

final absolute pressure of flask (in. Hg)
initial absolute pressure of flask (in. Hg)
absolute stack gas pressure {in. Hg)
volumetric flow rate, actual conditions
volumetric flow rate, standard conditions, dry basis
standard conditions, 29.92 in. Hg, 68 ° F
final absolute temperature of flask ( ° R)
initial temperature of flask ( ° R)

average dry gas meter temperature ( ° F)

?

i
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|




average slack temperature ( ° F)

absolute temperaturs, standard conditions (528 ° R)

total sampling time (min)

volume of aliquot (mi)

voluma of flask (ml)

total volume of liquid collected in impingers and silica gal (m!)
voiume of gas sample through the dry gés meter at meter
conditions (f3)

volume cof gas sample through the dry gas meter, standard
conditions (ft3)

volume of flask sample, standard conditions (ml)

total volume of solution (mi}

volume of titrant usedto titrate aliquot (ml)

volume of titrant used lo titrate biank (ml)

volume of water collected, standard conditions (ft%)

slack gas velocity (ft/sec)

gas meter correction factor (dimensionless)

|

!
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HILLSHIRE FARM & KAHN'S
CAE Project No: 6508-1

SAMPLE CALCULATIONS '

5-2




HILLSHIRE FARM & KAHN’S
CAE Project No: 6508-1

SAMPLE CALCULATIONS - RUN #1, SMOKEHOUSE SCRUBBER INLET
(Note : results are taken from computer analysis)

1. Volume of water collected
Visw = (0.04707 ft*/ml) (V)
=(0.04707) (124.7)
=5.87 wscf

2. Volume of gas metered, standard conditions
(17.64 °R/in. Hg) (V,,,)[P,, +p.§5]{

Vms1d = \ d)

(460 + Ty,
(17.64) (54.51) [29.18 + 1§

(460 +101)
=49.86 dscf

]{o. 9923)

3. Moisture content

B o = szid

Vinsia + Vista

T 49.83+5.87
=0.1054

=10.5%

4.  Molecular weight of dry gas stream
Ms  =0.44(%C0O;) +0.32(%0;) + 0.28(%CO + %N,)
=0.44(0.0) + 0.32(20.9) + 0.28(79.1)
=28.84

5. Molecular weight of stack gas
M, =M, (1-B,.o) + 18(B.o)
=28.84 (1-0.1054) + 18(0.1054)
=27.69

6.  Stack pressure (in. Hg)

o -p, +fSTATICR)

13.6

=29.18+(-'-1:-2-)
13.6

=29,09




HILLSHIRE FARM & KAHN'S
CAE Project No: 6508-1

SAMPLE CALCULATIONS (Continued)

7. Velocity of stack gas

Vs = Ko Cp ED_P);_[T; Al 460]1!
{(M,) (P:))

1
Z
= 85.49 (0. 840) (0.699) —_L116+460]

[(27.69) (29.09)]

=42.49 ft/sec
8.  Total flow of stack gas

Q. (60) (Aq) (V5)
(60) (3.06) (42.49)

7,800 acfm

_Q.P (17.64 °R/in. Hg) (1 - B,,)

T, +460
(7, 800) (29.09) (17.64) (1-0.1054)

116 + 460
=6, 213 dscfm

Qstd

9. Percent Isokinetic

ot = (0.09450) (T; + 460) Vingq

Ps Vi A, © (1 - Bwo)
(0.09450) (116 + 460) (49.83)

~ (29.09) (42.49) (0.000341) (70.0) (1-0.1054)

=102.9%
10.  Formaldehyde
lb/dscf = HGgross - HGbiank
(Vimsta) (453,590)(1, 000ug/mg)
_ 1,200-5.2
(49.83) (453, 590)(1, 000)
=5.2x10"
Ib/hr (Ib/dscf) (dscfm) (60)

(5.2 x 107)(6, 213)(60)
0.0197




HILLSHIRE FARM & KAHN’'S
CAE Project No: 6508- 1

SAMPLE CALCULATIONS (Continued)
RUN #2

11. Total Hydrocarbons (as propane)

PPMiwey, drit catibrated = (Cavq - Co) (Ccmz—: )
= (108.38-2.5)—=20-9

(280-2.5)
=92

avg = Average gas concentration indicated by gas analyzer, wet basis, ppm.

C

C, = Average of initial and final system calibration bias check responses for
the zero gas, ppm.

C

C

m = Average of initial and final system calibration bias check responses for
the upscale calibration gas, ppm.

ma = Actual concentration of the upscale calibration gas, ppm.

PPMuwei, dritt calibrated
PpPmMy =
v 1-B,,
92

T 1-0.0573
98

(PPmay ) (MW)
385.3x 10°ft*/Ib mole
2( (98) (44)

385.3x 10°
=4.55

Ibhrpopans =

(dscfm) (60)

)(6, 772)(60)




HILLSHIRE FARM & KAHN'S
CAE Project No: 6508-1

PARAMETERS
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HILLSHIRE FARMS & KAHN'S
CAE Project No:

Vmstd
Vs
Vwstd
Yg

6508

PARAMETERS

SMOKEHOUSE SCRUBBER INLET

1

.000341

3.06

.1054
.0

. 840

1.88

1.867
.699

102.9
28.84

27.69
20.9
25.18
29.09
70.0
101
116
124.7
54.51
49.83

42.49

.9923

2
.000341
3.06
.0573
.0

.840

1.867
.730
98.6

2B8.84

28.22
20.9
29.18
29.09
70.0
110
115
67.2
57.81
52.04
43 .85
3.16

.9823

3

000341

27.88
20.9
29.18
29.06
70.0
110

115




HILLSHIRE FARMS & KAHN'S
CAE Project No: 6508

PARAMETERS
SMOKEHOUSE STACK

Run No. 1 2

An .000341 .000341
Ag 3,01 3.01
Bwo .0925 .0865
3CO, .0 .0

Cp 840 .840
DH 1.36 1.34
DH@ 1.758 1.758
(DP) % .612 .610
1 97.6 97.7
M4 28.84 28,84
Mg 27.83 27.90
20, 20.9 20.9
Pb 29.18 29.18
Pg 29,22 29.22
) 72.0 72.0
Tm 97 106
Ts 119 119
Vie 93.2 87

Vi 45.89 46.89
Vst 43.03 43.22
Vs | 37.05 36.93
Vustd 4.39 4.10

Y3 1.0107 1.0107

3
000341
3.01
.0921

.840
1.38
1.758
.618
97.6

28.84

27 .84
20.9
29.18
29.22
72.0
108
117
93.8
47.36
43.53
37.37
4.42

1.0107
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HILLSHIRE FARM & KAHN'S

CAE Project No: 6508-1

Smokehouse Scrubber Inlet

Run No.

Date (1993)

Start Time {approx.)
Stop Time (approx.)

Vmstd
dscfm

Biank(s})
field blank, ug

Eqrmaldehyde
1g, gross

ng, net

to/dscf
mg/dscm

Ib/r

FORMALDEHYDE PARAMETERS

1

January 21
9:05

10:21

49.83
6.213

52

1,200
1,185
5.28E-0B
0.85
0.020 ~

2

January 21
11:35
12:45

52.04
6,772

5.2

1,300
1,294.8
5.49E-08
0.88
0.022 v

3

January 21
14:00
15:13

486.46
5,873

5.2

1,000
894.8
4,72E-08
0.76
0.017 v




")

HILLSHIRE FARM & KAHN'S

CAE Project No: 6508-1
Smokehouse Stack

Run No.,

Date (1993)

Start Time {approx.)
Stop Time (approx.)

Vmstd
dscfm

Blank({s)
field blank, pg

Formaldehyde
Kg, gross

ng, net

Ib/dsct
mg/dscm

Ib/hr

FORMALDEHYDE PARAMETERS

1

January 21
9:05

10:35

43.03
5,407

5.2

530
524.8
2.69E-08
0.431
0.009-

2

January 21
11:35
12:43

43.22
5,428

52

590
584.8
2.98E-08
0.478

0.010 7

3

January 21
14.00
1819

43.53
5,470

5.2

740
734.8
3.72E-08
0.596
0.012 -
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HILLSHIRE FARM & KAHN
CAE Project No: 6508-1
Smokehouse Scrubber Inlet

'S

TOTAL HYDROCARBONS CONCENTRATION
pPpm as propane

RUN NO.

Date (1893)
Start Time (approx)
Stop Time (approx)

dscfm
Bwo

ZERO
CALI

' ZEROF

CALF

ppm

CAL GAS

ppm, wet (drift calibrated)
ppm, dry

{b/dscf

Ib/hr

*See Comments on page 4-1.

January 21
11:53
12:53

6,772
0.0573

295

285
108
250.9
92
98
1.12E-05
4557

3

January 21
14:19
15:19

5,873
0.0855

285

273

102

250.9

20

gs8

1.13E-05
3.98 ~

4

January 21
15:30
16:30

6,323
0.0714

273

271

89

250.9

81

87

0.99E-05
3.76 ¥
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HILLSHIRE FARM & KAHN'S

CAE Project No: 6508-1
Smokehouse Stack

TOTAL HYDROCARBONS CONCENTRATION
ppm as propane

RUN NO.

Date {1993)
Start Time {approx)
Stop Time (approx)

dscim
Bwo

ZERO |

CALI

ZEROF

CALF

ppm

CAL GAS

ppm, wet (drift calibrated)
ppm, dry

Ib/dsct

ib/hr

*See Comments on page 4-1,

January 21
11:53
12:53

5,428
0.0865

261

-0.9

231

38

250.9

38

43

4.89E-06
1.59 7

3

January 21
14:19
15:18

5,470
0.0921

-0.9

231

0

244

41

250.9

44

48

5 50E-06

1.80~

4*

January 21
15:30
16:30

5,449
0.0893

0
244

230

49

250.9

51

56

§.39E-06
2.08v




HILLSHIRE FARM & KAHN'S
CAE Project No: 6508-1

CALIBRATION DATA
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CEM
SAMPLING SYSTEM DATA

Client: Hiwsitre _ FApp S Job#  Lb- 650%
Plant: s Lowpon] Operator: _ Rosan; / Comrri
Unit:  Sppie  those Date: - 2/-93

Location: yucer 7o sceippg £ Sk Run#s: 4/

Instrumentation Data:

Reference Method Instrumentation

Tvpe Manutacturer | Serial/Asset# | Range Used Zerg Pot @ Span Pot @
Fi1D Jum /= /000
FI1D KarFre /=000

-

Data Aguisition by: Computer

File Names:
Callbration Material Data: Plant CEM System:
Tyge ncentrati Cylinder 1D Prolocol? Manufacturer
Pr o eame $53.2 Ant? os#5 | (YESINO Extractive/In-Sity
Plrop 53,2 BLm -0118 90 YES/NO Dilution Probe?
I 25’0, ? ;?Lﬁ? o 258 @”‘JO Dilution Factor
0 2504 Aum 0239661  YESINO CEM F factor
] 557, 6 ane -/4/232 | (YESINO RATA / Cal Dritt / N/A
5 YES /NO
7 YES /NO CEMGss Units Reporied
3 YES /NO
3 YES /NO
10 YES /NO
4 YES /NO
12 YES /NO
13 YES /NO
s YES /NO
Schematlc of Reference Method System: Comments:
L0FE
ﬂgﬂr_‘;ﬂf.ﬁc—iﬁ

T

FiD

cAL L

|

i
;

i
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Pyrometer Calibra

i s (o Co
cuwoigizd :.'J"_d' /
Recaiibraiion Dus® /" fJ ~G- 22

tion Data Sheet

[ e

Battery Replaced:

Calibration Reference

Pyrometer Reacﬁngj

Setling
£0°F S0
10a°F | S EC
135%F /S \
200°F A
230°F 2 S‘z,c
B00°F AN
250°F 35T
" A00°F v-,- Ci <
s20%F TRYYN |
“cofF g9 -
5:-".;‘J°F k S’%‘ji‘;
E00°F Lo

.Celibration Reference informatig_n (from calibration seal on reference}

Reference Us'ed:( Digimite/Other: -
0609

Serial Number:(--

Calibrated By: 2~ [ L.

Date Calibrated: ;) “&' ,}

e g
Celioration Report Number: 4 ;5 S YL/




”

S e—
Batierv Dﬂc!acs: ~== i

S S Yo 5
‘ /C0%
F ‘ /50%
F 200 %
RS
I0°F 200°
| 330°F 3999%
O  39ge
o 46t -
T
=0 Y497 % B
8C0°F 595

Celibrziion Referencs lnf/__\ai ion (irom calibration seal on reference)

Reference Used:\Digimiig/Other:




NOZZLE CALIBRATION DATA

CLENT U/, siee faoms

DATE /- 2/-93

PLANT Néod Lom 5 0n

CALIBRATED BY 3, ans

UNIT NUMBER
SMoKe Hoovse
RUNS
3
NOZZLE D1 D2 D3 D4 AD ADavg
Identification (inches) | (inches) | {inches) | (inches) | (inches) {inches)
250 250 | (248 250 | 252 . 004 | .250
250 249 249 | 252 | .25 .03 | .250
Where:
D1, D2, D3, D4 = four nozzle diameter measurements
-4— D2
AD = maximum difference between any
two diameters AD<0.004 inches - D3
ADavg =average of D1, D2, D3, D4
-4— D4




HILLSHIRE FARM & KAHN'S
CAE Project No: 6508-1

FIELD DATA

5-5
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Orsat Readings

Page

fof/

—

Client /'/IL(...?A//KE Fﬂfms

Project Number 6508

Plant 4, ¢opmi

Unit SlesE Hovse

Fo=

Date /. 2/-92

Fuel Type Loasd cine

20.9 - %03

%CO2

Fo = 1.083 to 1.230

OrsatID = Leak Check? oK (for bituminous coal)
Run: .- Location: Percent” | Percent | Percent: |+ Fo - | Sample Time:|Analysis Time| Analyst
Number|:".[:0 TCOz C0W 02| O T S T
| /NLET 100 1209 | 20.9 e rzory |48
00 | 209 | 229
8 | 0o | 209 | 209
AVG. (0.0 ) 20,9 )
! | srgek Rl-S 1 \5——5 209 | 20.9 /:25F727 | A8
2 10,0 203 |207
’ 3 |00 1201 | 209
Avg. @?Oj |{20.§ \)
e
2 e \LZ2-14 'V Ypo 1za9 | 209 130 Pog | OB
2 lpo 209 |209
3 |og 209 |24
Avg. J/a() ) @/
2 | SAex |R2-57 T Vo0 | 229 | 209 )35 77 | A8 1
2 |po 72093 209
3 100 |z0% |209
Avg.@ o ) @
3 foetr | R3-14) 1 \5_0/ 209 | 209 200 Pm | 330 P/'V) S 6
2 |po 209 | 207
3 |po 209 | 7¢¢
Ava.d oo ) (zc.1 D
3 | SvAHCK | RI-ST 1 1po |209 (209 Zioo pm | 335 Pmi B
2 oo 20.9 20.9
3 0o 2049 | 229
Ao 60 | o)
2
3
Avg.
I’ 1
2
3
SAE A Avg =

|

|
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HILLSHIRE FARM & KAHN'S
CAE Project No: 6508-1

FIELD DATA PRINTOUTS
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RAW DaAaTH SET H

1

NEW LINOON, WI. 17 ) Heater Box Setting
SOKEHOUSE INLET 18 ) Prube Length',' Ft.

Plant
Locatien
Cperator J. PIONTEK
Cete 1/21/93
R No, 1
Sample Box No.
Meter Box No. U
Meter H@ 1.8667
K Factor 3.80
Pitot Factor 0.84
Leak Rate Before 0.001@23
Leak Rate After 0.001824
Static Pres., in H20 -1.20
Ambient Temerature 70
Barmetric Pressure  29.18
Assured Moisture, %

0 Vac. Ts DPs H

3.5 5 116 0.49 1.86
35 5 120 0.45 1.71
3.5 4 120 0.42 1.59
3.5 3 120 0.29 1.10
3.5 3 115 0.32 1l.22
3.5 7 118 0.57 2.16
3.5 8 120 0.63 2.39
3.5 8 120 0.58 2.20
3.5 7 117 0.44 1.67
3.5 5 114 0.37 1.40
3.5 8 114 0.63 2.39
3.5 8 118 0.64 2.43
3.5 7 120 0.58 2.20
3.5 5 120 0.42 1.59
3.5 4 116 0.33 1.25

Vin

402.

404.
407,
.98
412,
414,
.25

408

417

420.
3l

423

425,
428,
.37
.38

431
434

437.
440.
.49

442

1%
20
21
22
23
24
25
26
27

28
29
30
31
32

20

83
45

14
34

32

37

42

41
07

Nozzle Diameter','In. 0.250
Probe Heater Settirg

¥ 2 20.9

$ Q2 0.0
Ml. H20 80.0
@4, Silica Geal 44.7
Total 124.7
Start Time 9:05 aM
Finish Time 10:21 2™
Yd. 0.9923
Stack Area 3.06
Sampling Time (MIN/PT) 3.5
Initial volume 402.20
FILTER & BEAKER #'S

Tm in Tmout e Th &I

J. PINTEX

80 77 43 250 1102.2
96 78 44 251 104.9
102 78 43 250 104.1
105 80 43 250 106.5
107 81 44 250 102.5
103 B84 44 250 102.3
112 86 44 250 101.8
117 87 44 249 102.7
118 88 44 250 104.3
120 90 45 250 104.1
115 381 45 250 96.6

119 92 45 250 §7.8

122 93 46 249 103.1
123 94 45 250 10s.0
123 85 46 250 108.2




D]

&

4-1 35 7 113  0.60 2.28 44544 119 S6 47 250 98.1
4-2 35 7 117 0.63 2.39 448.51 123 96 46 250 99.7
4-3 35 7 117 0.60 2.28 451.60 124 97 47 250 102.6
4-4 35 4 112 0.49 1.86 454.09 125 98 48 250 90.8
4-5 3.5 5 99 D.44 1.67 456.71 124 98 48 250 99.7

vl ok ok i e sk iy ke e e e sk e sk etk kv e sk s A e e g S ok e S U e W W gt ok o o ok ok o ok ke ok ke P e el o e e e e e oy

70 116  .699 1.88 54.51 101
Tetal Avg. Root Avg. Volume Avg.




Pr. # 0

RAW DaTa SET #

~—

Plant
Location

) Operator

) Date

} Run No.

) Sample Bax No.
) Meter Box No.
} Yeter HR

) K Factor

10 } Pitot Factor

—

AR B D~ T V) - N UV R N T ™

11 ) Leak Rate Before

12 ) Leak Rate After

13 } Static Pres., in H20

14 ) Ambient Tenperature
15 )} Barametric Pressure
16 } Assured Moisture, %

Vac. Ts

DPs

2

NEW LONDCN, WI. 17 } Heater Box Setting
SOKEHOUSE INLET 18 } Probe Lergth’, ' Fr.

J. PICNIEK
1/21/93
2

U
1.8667
3.80
0.84

0.002824

0.002820
-1.20
70
29.18

CH

Vi

19
20
21
22
23
24
25
26

27

28
29
30
31
32

Nozzle Diameter', 'In.

Probe Heater Setting
§ Q2

% 002

ML, H20

&4, Silica Gel

Total

Start Time

Finish Time

Yd.
Stack Area

Sampling Time (MIN/PT)

Initial Volume
FILTER & BEAKER #'S

Tn in Tmout Te Tb

0.250

20.9

0.0

27.0
40.2
67.2
11:35 A

12:45 P

0.9923
3.06
3.5
458.90

$I

ek o e T W K ke ek s e e o i e e e Yk e v e e i e e e e e e ol e e o ok o s v o sk ol ol o o o ok o ok o o o ok o ok o o o ok e s ok

‘ , .
O T T 7 I T S B N T O S N S N T T

1
o

115
121
122
1i8
103
115
120
121
111
07
118
119
120
117
101
115

3
— un [T+ (9% ) [\ ) ol R 1= LD [ | ol wn (=% (V%) [ 48] [ =l
WOWw W oW W oW W W W W W W W W W W
L T S T Y T T R BT BT BT T TR
o B N Ul e W oW oW o NN W W

o O O O O O 0O O 0O O 0O 0 O o0 o0 o

.50 1.90
.51 1.80
.44 1.67
.31 1.18
.32 1.22
.63 2.38
.66 2.50
.63 2.39
44 1.67
.42 1.53
59 2.24
.64 2.43
.65 2.47
.55 2.09
-47  1.79
59 2.24

458.

4€1.
.37
.99
.22
47m.
474,
477.
480.
483.
486.
489.
482.
495,
498.
S01.
504.

464
466
469

90

60

47
56
74
83
59
35
37
52
71
65
37
44

J. PICNTEX
08 96 40 249 85.5
116 96 40 251 S56.8
118 97 41 250 98.3
122 S8 40 250 B98.8
121 98 41 250 97.0
120 98 40 250 96.3
122 99 40 250 97.Q
124 99 41 250 98.2
126 59 40 250 98.5
125 89 41 250 103.8
116 &8 40 250 97.8
124 100 41 250 97.2
125 100 41 250 97.7
126 100 41 250 957.4
126 101 42 250 96.0
120 49 42 250 98.7




.
.J

*

4 -2 3.5
4-3 35
4-4 3.5
4$-5 3.5

o 3 sk ok e e o e e 9 e o 3 vk s o ol ok o o skl e o o 3 o Skl ol ok W o o o o s ok o o o kol o ok o o o e v o ok o o o o sk o o o ok o o o ok o vl ke o e e

70
Total

[~ S ¥ B B V) ]

118
118
111
113

115

0.65
0.65
0.57
0.54

.73

Avg. Root

2.47
2.47
2.16
2.05

2.04
Avg.

507.62
510.81
513.81
516.71

57.81

Volure

123
124
126
126

100

100

100
100

110
Avg.

43
42
43

250
250
250
250

97.4
97.6
g7.2
96.7




RaW DATA SET #

NEW LONDON, WI. 17 ) Heater Box Setting

3

SIUCKEHOUSE INLET 18 ) Probe Length',' FE.
Nozzle Diameter','In.
Probe Heater Settirg

1) Plant
2 ) location
3} Operator J. PICNTEX
4 ) Dmte 1/21/93
5 ) Rm No. 3
€ ) Sample Box No.
7 ) Meter Box No, s}
8 )} Meter H@ 1.8667
9 ) K Factor 3.80
10 ) Pitot Factor 0.84
11 )} Leak Rate Before 0.002824
12 ) Leak Rate After 0.002823
13 } Static Pres., in H20 -1.60
14 ) Ambient Tamperature 70
15 } Barametric Pressure 29.18
15 ) Assumed Moisture, %

Pt.# O Vac. Ts CPs H

0-0

1-1 3.5
1-2 3.5
1-3 3.5
1-4 3.5
1-5 3.5
2-1 3.5
2-2 3.5
2-3 3.5
2-4 3.5
2-5 3.5
3-1 3.5
1.2 3.5
3-3 3.5
3-4 3.5
3-5 3.5
4-1 3.5
4-2 3.5

Oy v x> U h O h W W U Oy U W W e b i

119
121
122
122
101
117
121
121
121
117
116
118
120
113
102
115
118

o O O 0 O O 0O 0O 0 0 QO 0O 0 0O 0 O O

.42 1.60
.42 1.60
.40 1.52
.29 1,10
.26 0.9%
.52 1,98
.58 2.20
.48 1.80
.28 1.0
.24 0.91
.52 1.88
55 2.09
.52 1,98
.38 1,40
.34 1.29
.35 2.09
.55 2.09

Vin

518.

521.
524.
526.
.18
531.
.92
.50
.68

529

533
536
539

541,
543.
546.
.58
.41
.96
557.
560.
.14

549
552
554

563

i3
20
21
22
23
24
25
26
27
28
29
30
31
32

50

84
35
84

14

91
89
69

34
22

)
)
)
}
)
}

)

e e e

T Q2
§ o2

M. H20 -
@M. Silica Gel

Total

Start Tire

Finish Time

¥d.

stack Area
Sampling Time (MIN/PFT)
Initial Volure
FILTER & EEAKER #'S

T in Tmout Te Th

e % o ok e o 3 e vk e ok ok o 3k sk ok ol 9 ok vk v gk ol ok sk ok i e ok i ok ol s ok ok o ok o 9 oF 6 Wi ok ol vk e o vk o e o o v ol sk s ok ok e ok ook T e ke b s e S kol

111
113
117
120
120
118
120
123
124
123
120
122
124
124
125
120
123

98
S8
89
98
59
38
99
99

100

100
100
100
101
100
101
100
100

J.

250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250

0.250

20.9
0.0
50.0
45.8
95.8
2:00 P
3:13 M
0.9923
3.06
3.5
519.50

$I

PICINTEX

92.5
89.2
100.4
110.5 ¢
95.9
97.9
899.6
101.8
104.7
107.0
94.8
58.7
99.3
103.%
101.4
98.3
99.6




LY

.

Y

. 4-3 35 &8 117 0.50 1.90 566.00 125 101 47 250 101.9
s 4-4 3.5 5 105 0.40 1.52 568.57 126 101 47 250 101.2
4-5 3.5 5 85 0.3 1.48 371.18 126 102 47 250 103.0

hdkhH kAt k ke Ak kA k ek ek ke wrr r wr ke w ko k k

70 115 .651 1.63 51.68 110
Total avg. Root  Awvg. Volume Ang.

-,
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ROIWW ID&IA SET #

) Plant

) Location
} Cperator
} Date
Run No.

} Sarple Box No.

) Meter Bax No.

) Meter H@

} K Factor

10 } Pitot Factor

11 ) Leak Rate Before

W oo~ R Ul s W R

12 )} Lezk Rate After

13 ) Static Pres., in H20
14 ) Arbient Terperature
15 } Barometric Pressure

4

NEW LONDON, WI. 17 ) Heater Box Setting
OKEHUSE STACK 18 ) Prooe Length',* FE.

15 ) Assumed Moisture, %

Vi

15
20
21
22
23
24
25
26
27

28
29
30
31
32

Nozzle Diameter', *In.
Prube Heater Setting
¥ Q2

¥ 2

M, H2O

M. Silica Gel

Total

Start Time

Finigh Time

va.
Stack Area

Sapling Time (MIN/PT)

Initial Volume
FILTER & BEAKER #'S

Tn in Trout Te Th

0.250

20.9

0.0

55.0
38.2
93.2
9:05 aM
10:35 M

1.0107
3.01

3
458.16

$I

Jrdrdr sk v A v vk sk sk de ok de e dr s dr ke e v s de e e dr e Aok ek o bk e e dr ek sk b sk o b e e ek T ek ke ok

PL. & 0 Vac. Ts
0-0

i1-31 3 6 118
1-2 3 5 118
1-3 3 5 118
1-4 3 7 118
1i-5 3 8 1138
1-56 3 8 120
1-7 3 7 118
1-8 3 7 119
1-9 3 6 118
1-10 3 6 118
1-11 3 S 118
1-12 3 5 118
2-1 3 5 119
2-2 3 6 118
2-3 3 6 119
2-4 3 6 117

J. BOIEN

1/21/93

1

A

Z

1.7578

3.60

0.84

0.005@20

0.005e11

0.50

36

2%.18
Dfs H
0.40 1.45
0.28  1.35
0.43 1.55
0.48 1.70
0.51 1.85
0.50 1.80
0.47 1.70
0.45 1.60
0.38  1.35
0.36 1.30
0.28 1.05
0.28 1.00
0.33 1.20
0.35  1.25
0.37  1.35
0.37 1.35

458.

460,
.99
.96
466.
468.
470.
472.
474.
476.
478.
480.
481.
483,
485,
487.
48B9.

461
463

16

12

05
23
40
55
62
52
41
12
76
66
50
42
40

86 77 38 244
88 8 38 248
92 78 38 247
86 79 38 246
100 80 40 249
102 B1 40 248
104 82 40 251
106 84 40 251
106 86 40 250
106 BB 40 250
106 68 40 250
106 B8 40 250
100 94 38 250
104 394 38 252
107 94 38 249
108 94 38 2483

;

LXe)
o
N P Wbk D ] O W N

102.3
95.7
97.0
99.8




NN N NN NN N

w o - o wu
W W W W oW W

—
(=]

1 3
12 3

113
120
115
113
119
121
119
121

.38
.46
.40
.33
.30
.29
.27
.27

o O o © O O o o

1.40
1.65
1.45
1.20
1l.10
1.05
1.00
1.00

4591.41
463.16
485.23
457.31
458.88
500.63
502.32
504.05

110
112
114
112
112
111
112
111

94
96
96
56
96
96
96
96

38
38
40
40
40
40
40
40

2489
253
253
250
251
250
250
250

88.7
78.9
99.8
110.6 *
g7.5
99.4
93.3
101.8

wH A I Tk kA Aok kkkkw ke ko kA kA kA ko ko de sk Ak sk e ke ek ok kW W o

¥

119

AvVg.

.612

Root

1.36
Avg.

45,89
Volure

97
Avg.
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RAW DaIa SET #

5

NEN LONDCCN, WI. 17 ) Heater Box Setting
SLCKEHUSE STACK 18 ) Prabe Lergth', ' FE.

1) Plamt

2 ) Location

3 ) Operator J. BOIaN

4 ) Date 1/21/93

5} Run No. 2

6 ) Sample Box No. A

7 ) Meter Bax No. Z

8 ) Meter HE 1.7578

9 )} K Factor 3.80

10 ) Pitot Factor 0.84

11 ) Leak Rate Before 0.005@15

12 } Leak Rate After 0.005@10

13 ) Static Pres., in 20 0.50

14 ) Ambient Tamperature 36

15 ) Barumetric Pressure 25.18

16 ) Assumed Moisture, % '
Pe. # 0 Vac. Ts DPs CH
¢-0
1-1 3 5 118 0.39 1.40
1i-2 3 5 120 0.39  1.40
1-3 3 6 119 0.42 1.50
1-4 3 7 119 0.46 1.65
1-5 3 7 118 0.4 1.75
1-6 3 7 118 .47 1.70
1-7 3 7 115 0.46 1.65
1-8 3 7 119 0.43 1.55
1-9 3 6 119 Q.39 1.40
1-10 3 5 118 0.32 1.15
1 -11 3 5 117 0.30 1.10
1-12 3 5 115 0.29 1.05
-1 3 5 118 032 1.15
2-2 3 5 118 0.32 1.15
2-3 3 5 118 0.36 1.30
2-4 3 6 118 0.38 1.35

Vin

506.

508

510.
.60

512

514.
5ls.
519.
.30
.39

521
523

525.
527.
529.
530.
532.
.43

534

536.
538.

15

)

20 )

21
22
23
24
25
26

27

28
29
30
31
32

60

.59

55

65
92
12

40
23
00
75
60

24
22

)
)
)
)
)

Nozzle Diameter’, 'In.
Probe Heater Setting
[ Jor]

¥ 02

M, H20

. Silica Gel

Total

Start Time

Finish Tire
Ya.

Stack Area

Initial Volune
FILTER & BEAKER #'S

Tn in Tmout Te T

104 98 38 251
106 100 38 248
114 98 38 248
116 100 38 247
115 100 38 242
116 100 40 247
116 59 40 247
117 39 40 248
117 100 40 244
115 100 40 241
114 100 40 251
114 100 40 249
108 99 36 249
110 9% 6 249
110 100 36 252
112 100 38 251

0.250

20,

9

0.0

45
42
87

11:

12:

1.0107

35 aM

43 B

3.01
Sarpling Time (MIN/PT} 3

506.60

$I

J.

97.
95,
95.
91.
97.
86.
97.
96.
S8,
g7.
g7.
98.
99.
98.
91.
97.

BOAN

2
5
7
2

NoOWw O N WY P O o @




.

2-5 3 8 115 0.44 1.60 540.36 113 100 38 249 97.8
2-6 3 8 118 0.44 1.60 542.18 114 89 38 249 B3.0 =~
2-7 3 7 118 0.41 1.45 544.36 115 99 38 250 102.7
2-8 3 & 118 .32 1.15 546.47 114 100 38 247 112.6 ~
2-9 3 5 118 0.30 1.00 548.22 114 100 38 248 96.3
2=-10 3 5 118 0.32 1.15 550.05 114 95 40 251 97.7
2-11 3 5 118 0.30 1.00 551.85 114 100 40 247 8B.0 =
2-12 3 S 117 0.29  1.00 553.49 112 100 40 250 103.1

kR ko ko sk kR W ok sk Wk ket s sk sk Atk o sk sk e e sk e e ek e e W S e ok S e e ek ok ke

72 118 .61l 1.34 46.89 106
Total Avg. PRoot Avg. Volume Avy,




RaW IDDATA SETI # =)

1) Plant ' NEW LONDCN, WI, 17 ) Heater Box Setting
2 ) Lecation SMKFHRWUSE STACK 18 ) Procke Length',' Ft.
3 ) Cperator J. BOIAN 12 } Nozzle Diameter','In, 0.250
4 ) Date 1/21/93 20 ) Prube Heater Settirg
5} Run No. 3 21 ) 3 Q2 20.9
6 } Semple Box No. A 2) s o 0.0
7 ) Meter Box No. Z 23 ) M1, H20 55.0
8 ) Meter HB - 1.7578 24 ) @4, Ssilica Gel 38.8
9 ) K Factor 3.60 25 } Total 93.8
10 )} Pitot Factor 0.84 26 ) start Time 2:00 B
11 } Leak Rate Before 0.005@815 27 } Finish Time 3:19 ™
12 ) Leak Rate After 0.005@15 28 ) vd. 1.0107
13 ) Static Pres., in H20 0.50 29 ) Stack Area 3.01
14 ) Atbient Temperature 36 30 ) Sampling Time (MIN/PT} 3
15 ) Barametric Pressure 29.18 31 ) Initial volume 559.00
16 ) Assumed Moisture, % 32 ) FILTER & BEAKER #'S
P. # 0 Vac. Ts DPs IH Vi Tm in Trout Te Th %I
e 3 g i e e 9 9 o 3 v s ol sir o ok 3l ok e v ol vie o v e e v e e o 3 3k o vir e v o o ke ok e v sie b o S o ol o vk o i o ok e o ol e e i ke o sir S v ol o e i o ol o ak o ol o o ok ok ok
0-0 559.00 J. BOJAN
1-1 3 6 119 0.39 1.40 561.00 116 100 36 249 97.0
i-2 3 & 119 0.40 1.45 563.04 110 100 35 248 98.2
1-3 3 & 119 0.42 1.50 565.10 112 100 36 245 96.6
1-4 3 7 118 0.46 1.65 567.23 114 100 38 247 95.2
1-5 3 7 118 0.47 1.70 569.42 115 100 38 249 96.8
1-6 3 B8 18 0.46 1,65 571.58 116 100 38 250 96.4
1-7 3 8 118 0.48 1.70 573.76 116 101 38 251 85.2
l1-8 3 8 11'7‘ 0.44 1.60 575.92 117 101 38 250 98B.3
1-9 3 7 117 0.36 1.30 577.92 118 101 40 253 100.5
1-10 3 6 116 0.33 1.20 579.81 116 102 40 248 99.1
1-11 3 5 117 0.28 1.00 581.54 116 102 40 252 98.6
%1 -12 3 5 116 0.29 1.00 583.30 116 102 40 249 98.4
2-1 3 6 116 0.35 1.25 585.22 108 102 36 252 9B.5
f2-2 3 6 117 0.3¢ 1.20 587.11 110 101 36 251 98.4
2-3 3 7 118 0.39 1.40 589.11 113 102 36 247 97.0
2-4 3 10 119 .48 1.75 591.32 114 102 36 249 96.7
2-5 3 10 118 0.49 1.75 593,54 114 102 38 250 56.0




LAl

¥

%

Q.

Bl

e

2-6 3 9 iig
2-7 3 8 117
2-8 3 7 117
2-9 3 7 117
2-10 3 7 117
2-11 3 7 117
2-12 3 7 116

0.45
0.40
0.34
0.32
0.30
0.30
0.29

1.60
1.40
1.20
1.15
1.10
1.10
1.05

595.68
597.74
599.65
601.54
603.33
605.14
606.36

116
116
116
117
116
116
116

102
102
102
102
102
102
102

38
38
38
40
40
40
40

250
248
250
251
250
250
250

96.2
98.3
98.8
100.7
98.5
99.6
68.2 <

Je i de e de de i de de ok i g i e sl e o s e 2 9 I 3 ol 9 o % ok vk i e g ok ok kg ok i vk o o vk ok ok ks ok i o sk sk ok o v o o ok i o ok ok ol ok ok e ke e T e e ok ke

72 117

.618

Total Ay, Root

1.38

Avg.

47.36

Volune

108
Avg.
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HILLSHIRE FARM & KAHN'S
CAE Project No: 6508-1

LABORATORY DATA
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HILLSHIRE FARM & KAHN'S
CAE Project No: 6508-1

STATISTICAL ANALYSIS
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