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INTRODUCTION

Twin City Testing Corporation (TCT) was contracted by Kraft Foods, Inc. to perform a
source emission test on the parmesan cheese dryer at the Kraft Foods facility located in
Wausau, Wisconsin. The inlet and outlet exhaust gases from the air scrubber for this process
was tested for particulate emissions on March 30, 1993. This report presents the results of
the test program along with all substantiating documentation.

The TCT sampling team consisted of Messrs. Al Trowbridge, Jim Tryba, Jerry Wallerius

and Brad Lavold. The test proceedings were witnessed by Rhonda O'Leary, Environmental
Engineer for the Wisconsin Department of Natural Resources.

TEST RESULTS

The results of the particulate emission tests are summarized in Table 1. The data indicates
an average particulate emission rate for the inlet gases of 2.46 pounds per hour and a rate of
2.04 pounds per hour for the outlet gases.

Opacity observations could not be made due to adverse meteorological conditions. There
were no problems encountered during the test proceedings.

Cwin city testing
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Table 1

Summary of emission test results
Kraft Foods, Inc., Wausau Wisconsin
J} Air Scrubber for Parmesan Cheese Dryer

March 30, 1993

Page 2

INLET

Parameter Average
Effluent Temperature, °F 79
Effluent Moisture Content, % v/v 3.50
Effluent Composition, % v/v dry;

Carbon Dioxide 0.23

Oxygen 20.30
Effluent Volumetric Flow Rate;

Actual Conditions, acfm ' 13950

Dry Standard Conditions, dscfm 12441
Isokinetic Variation, % 101.8
Effluent Particulate Concentration;

Pounds/Hour 2.46

Pounds/1000 pounds stack gas 0.0423

QUTLET
Average

76

2.95

0.23
20.30

14457
13293
99.2

2.04
0.0331

Standard Conditions: 68°F, 29.92 in. Hg. Particulate concentration and emission rates
are based on analysis of the sampling train front and back catches.

f‘ E twiNn cty testing
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PROCESS DATA

Kraft Foods utilizes an air scrubber to control the particulate emissions for their parmesan
cheese g 1Bg aD})C . The production records indicated an average production rate of 6—699:53@9
pounds pp( hour. ease refer 1o Appendix E for process data details. /?afe/ a?/'o 252

Lb dr/ ffidlch//f,

TEST PROCEDURES

The EPA Methods referenced below are described in Appendix A of the Code of Federal
Regulations, Title 40, Part 60 (40 CFR 60).

The number of sampling points and their location with in the source stack/duct was
determined per EPA Method 1 which is entitled "Sample and velocity traverses for stationary
sources”. In this method the number of sampling points is based on the length of straight,
undisturbed flow both before and after the sampling port location. The following data is
specific to the source tested:

Inlet Qutlet

Stack diameter, inches: 36.0 33.75
Required number of sampling points: 24 24
Number of sampling points used: 24 24
Sampling point distribution;
Number of sampling ports: 2 2
Number of sampling points per port: 12 12
Particulate test sampling time;
Time at each point, minutes: 2.5 2.5
Test run total time, minutes: 60.0 60.0

Effluent flow measurements were made per EPA Method 2 which is entitled "Determination
of stack gas velocity and volumetric flow rate (Type S pitot tube)". Gas velocity pressure
(head) and temperature data were obtained during each EPA Method 5 particulate test run by
traversing each of the sampling points defined by EPA Method I. This data along with gas
density (EPA Method 3) and moisture content (EPA Method 4) data was used to calculate the
gas velocity at each sampling point. The source volumetric flow rate was calculated by
multiplying the average gas velocity by the stack/duct cross-sectional area at the point of
measurement, Velocity pressure (head) measurements were made using a Type S pitot tube
constructed to the design specifications detailed in EPA Method 2. Such pitot tubes have a
base line coefficient of 0.84.
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The density of the effluent was determined per EPA Method 3 which is entitled "Gas
analysis for the determination of dry molecular weight”. A multi-point, integrated gas
sample was collected simultaneously with each EPA Method 5 particulate test run. The gas
sample was analyzed for carbon dioxide and oxygen concentrations with a standard Orsat
analyzer using commercially prepared solutions. For calculations of gas density the balance
of the gas was assumed to be nitrogen and carbon monoxide.

The effluent moisture content was determined per EPA Method 4 which is entitled
"Determination of moisture content in stack gases”. Data for making a gas moisture content
determination was collected simultaneously with each EPA Method 5 particulate test run,
The gas moisture content was calculated from the mass and/or volume of liquid collected in
the Method 5 sampling train cold box impingers and the volume of gas sampled.

The effluent particulate concentration was determined per EPA Method 5 which is entitled
"Determination of particulate emissions from stationary sources”. For each test run,
particulate matter was with drawn from the gas stream at each of the EPA Method 1 defined
sampling points and collected on a glass fiber filter which was maintained at 248+25°F.
Water vapor, organic vapors and other matter in vapor form which passed through the filter
was collected in an ice-cooled impinger trap who's exit temperature was maintained at less
than 68°F. Sampling was performed using a Grasby-Nutech Model 2010 Method 5 stack
sampling system which employed an inconel lined probe and nozzie. Particulate emissions
included analyses of both the front and back (condensible organics) catches.
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* SUMMARY OF TEST DATA *

SAMPLING TRAIN DATA

Sampling time, minutes

Sampling nozzle diameter, inches
Sampling nozzle area, sq.ft.
Isokinetic variation, %

Sample gas volume, cubic feet
Avg.meter temperature, deg R
Avg.oriface pressure drop, in.H20
Total particulate collected, mg

VELOCITY TRAVERSE DATA

Stack Area, sq.ft.

Abs.stack gas pressure, in.Hg.
Barometric pressure, in.Hg.
Avg.stack temperature, deg R
Avg. sq.n. velocity head (Cp=.84)
Avg.stack gas velocity, ft./sec.

STACK MOISTURE CONTENT
Total water collected, ml
Moisture in stack gas, %

EMISSIONS DATA
Stack gas flow rate, dsct/hr.

Particulate concentration, gr/dscf
Particulate concentration, [b./hr.

Dn
An

vm
m
dH
Mn

Ps
Pbar

Vs

Vic
Bws

Qsd
Cs

Particulate concentration, Ib./1000lb.stack gas

ORSAT DATA

Percent CO2 by volume
Percent O2 by volume
Percent CO by volume
Percent N2 by volume

F

co2

02

CO

N2

Cwin city testing
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Run 1-1

60

0.281
0.000431
101.5
46.768
534.0
2.34
60.45

7.0686
29.33
29.18

560.00

0.5500

32.070

27
2.82

733007
0.0207

217"

0.0383

0.20
20.30
0.00
79.50

Run1-2

60

0.281
0.000431
101.5
49.774
541.0
2.55
74.38

7.0686
29.31
29.16

560.00

0.5800

33.860

34
3.28

769732
0.0243
2.67
0.0447

0.30
20.20
0.00
79.50

Run 1-3

60

0.281
0.000431
102.5
48.249
542.0
2.35
71.02

7.0686
28.34
29.18

560.00

0.5600

32.749

43
4.40

736608
0.0240
2.53
0.0440

0.20
20.40
0.00
79.40




Plant # & Location

Date of Test

Process Tested

Number of Sampling Points
Pitot Tube Coefficient
Stack Area, sq.ft.

Y Factor

Dry Gas Meter Volume, cfd.
Barometric Pressure, in.Hg.
Stack Pressure, in.Hg.
Total Water Collected, ml.
% Carbon Dioxide

% Oxygen

% Carbon Monoxide

% Nitrogen

Total Particulate, gr.(see Lab Data}

Total Sampling Time, min.

Nozzle Diameter, inches

Nozzle Area, sq.ft.
Laboratory Data:

Front Catch :

Front Wash
Filter Catch

Front Half Total

Back Catch :

** |Impinger Catch
Impinger Wash

Impinger Water

Back Half Total
TOTAL PARTICULATE COLLECTED

** Chloroform/Ethy! Ether Extraction .

&

1 T (| [ | 1 O E A

Cwin city testing

24

0.84
7.0686
0.9895
Run 1-1
46.768
29.18
29.33
27.3
0.20
20.30
0.00
79.50
0.06045
60

0.281
0.0004307

v

Run 1-—1
0.04330
0.00069

0.04399
0.00332
0.00257
0.01057

0.01646
0.06045

cCoOrporation

Kraft Foods, Wausau, WI.
March 30, 1993
Parmesan Drying System

Run1-2
49774
29.16
29.31
33.8
0.30
20.20
0.00
79.50
0.07438
60

0.281
0.0004307

%
Run1-2

0.06051
0.00058

0.06110
0.00440
0.00105
0.00783

0.01328
0.07438

Run1-3
48.249
29.18
29.34

43

0.20
20.40
0.00
79.40
0.07102
60

0.281
0.0004307

/,
Run 1-3

0.03341
0.00141

0.03482
0.00176
0.00262
0.03182

0.03620
0.07102




Run 1-1

Ts = 560 dH = 2.34 impinger Water = 10 ml
Tm = 534 SRdP = 0.55 SilicaGel = 17.3 gr

Meter Sq.Root
Run 1-1 Stack Velocity Crifice Temperature Velocity
Point # Temp. Pressure  Pressure Inlet Outlet Pressure

Al o8 0.1 0.75 70 69 0.31623

2 98 0.14 1.1 69 69  0.37417

3 98 0.22 1.7 68 69  0.46904

4 99 0.26 1.9 69 68  0.50990

5 99 0.26 1.9 70 68  0.50990

8 99 0.3 22 71 68  0.54772

7 100 0.3 22 72 68  0.54772

8 101 0.3 22 74 69  0.54772

9 102 0.31 2.3 75 69 0.55678

10 101 0.34 25 76 70  0.58310

11 102 0.35 26 77 70  0.59161

12 102 0.34 25 79 70 0.58310

B1 99 0.08 0.6 74 71 0.28284

2 99 0.36 27 76 71 0.60000

3 100 0.45 34 77 72 0.67082

4 100 0.38 2.9 79 72 0.61644

5 101 0.37 2.8 80 72 0.60828

6 101 0.37 2.8 81 72 0.60828

7 100 0.4 3 82 73 0.63246

8 100 0.4 3 83 73  0.63246

9 99 0.38 29 84 74 0.61644

10 99 0.38 29 84 74 061644

11 99 0.36 2.7 84 74  0.60000

12 89 0.36 2.7 85 75  0.60000

¥ tWwin city testing
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Run 1-2

Ts = 560 dH = 2.55 Impinger Water = 16 ml
Tm= 541 SRdP = 0.58 SilicaGel = 178 gr

Meter Sq.Root
Run 1-2 Stack Velocity Orifice Temperature Velocity
Point # Temp. Pressure - Pressure Inlet Outlet Pressure

Al g7 0.22 1.6 76 75  0.46904

2 g7 0.26 1.9 76 75  0.50990

3 g7 0.3 22 77 75 054772

4 97 0.34 26 79 75 058310

5 97 0.35 26 80 75  0.59161

6 97 0.38 29 82 76 0.61644

7 99 0.38 29 83 76 0.61644

8 89 0.4 3 85 77 0.632456

8 100 0.35 2.6 85 76  0.59161

10 100 0.37 2.8 86 77  0.60828

11 100 0.36 27 86 77  0.60000

12 99 0.36 2.7 87 77 0.60000

B1 100 0.27 2 84 78  0.51982

2 101 0.27 2 84 78 0.51962

3 102 0.28 2.1 85 78 0.52915

4 102 0.29 2.1 85 78  0.53852

5 103 0.3 2.2 86 79 0.54772

8 102 0.34 286 87 79 0.58310

7 102 0.38 29 88 79 061644

8 101 0.45 3.3 89 79 0.67082

9 101 0.36 27 89 80  0.60000

10 101 0.38 29 89 80 0.61644

11 101 0.39 29 89 80  0.62450

12 102 0.39 2.9 90 80  0.62450

¥ twin city testing
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Run 1-3
Ts = 560 dH = 2.35 Impinger Water = 29 ml
Tm = 542 SRdP = 0.56 SilicaGel = 14 gr
Meter Sq.Root
Run 1-3 Stack Velocity Orifice Temperature Velocity
Point # Temp. Pressure  Pressure Inlet Outlet Pressure |
A1 o8 0.26 1.9 79 79  0.50920
2 99 0.29 22 80 79  0.53852
3 83 0.3 2.2 81 79 0.54772
4 98 0.34 . 28 82 79 058310
5 899 0.32 2.4 B4 79  0.56569
6 99 0.34 26 84 79  0.58310
7 100 0.35 2.6 85 79  0.59161
8 101 0.36 2.7 86 79  0.60000
9 101 0.34 2.6 86 79  0.58310
10 101 0.38 28 86 79 0.61644
11 101 0.32 2.4 87 79  0.56569
12 101 0.32 24 B6 79  0.56589
B1 100 0.24 1.8 81 78  0.48990
2 100 0.28 2.1 82 79 0.52915
3 100 0.25 1.9 83 79  0.50000
4 100 0.26 1.9 83 79  0.50990
5 101 0.28 2.1 84 79 052915
6 101 0.3 2.2 85 79 0.54772
7 100 0.36 27 85 79  0.60000
8 99 0.32 2.4 86 79  0.56569
g 100 0.33 25 86 79 057446
10 100 0.32 2.4 87 79  0.56569
11 101 0.32 24 87 79  0.56569
12 100 0.34 26 88 79 0.58310

; twin city testing

" corpboration




* DRY GAS VOLUME *

Vm(std) = Vm [T(std) / Tm] [(Pbar + (dH/13.6)) / P(std))

= 17.64 x [degR / in.Hg.] x Y x Vm [(Pbar + (dH/13.6))/Tm]

Where:

Vm(std) = Dry Gas Volume through meter at standard conditions
Vm = Dry Gas Volume measured by meter

Pbar = Barometric pressure at oriface meter

Pstd = Standard absolute pressure

Tm = Absolute temperature at meter degR.

Tstd = Standard absolute temperature (528 degR).
dH = Average pressure drop across oriface meter
Y = Dry gas meter calibration factor.

13.6 = inches water per inches Hg.

Run 1-1

Vm(std)=17.64 x 0.9895x 46.768 [{ 29.18 +( 2.34/
Run 1-2
Vm(std)=17.64 x 0.9895 x 49.774 [{ 29.16 +( 2.55/
Run 1-3

Vm(std)=17.64 x 0.9895 x 48.249 [( 29.18 +( 2.35/

* twin cityY testing
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* TOTAL CONTAMINANTS by WEIGHT: GRAIN LOADING *

C's = [0.0154 gr/mg] [Mn/Vm(std)]

Where:

C's = Concentration of particulate matter in stack gas
corrected to standard conditions

Mn = Total amount of particulate matter collected

Vm(std) = Dry gas volume through meter at standard conditions
Run 1—1

C's= 0.0154x[ 0.0605x 1000]/ 44870 =  0.0207 gr/dscf

Run 1-2

C's = 0.0154x[ 0.0744x 1000/ 47.129 =  0.0243 gr/dscf

Run 1-3

C's = 0.0154x [ 0.0710x 1000]/ 45609 =  0.0240 gr/dscf

; cwinN city testing
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* DRY MOLECULAR WEIGHT ®
Md = 0.44 (% CO2) + 0.32 (% 02) + 0.28 (% CO + % N2)

Where:

Md = Dry molecular weight

% CO2 = Percent carbon dioxide by volume (dry basis).

% 02 = Percent oxygen by volume (dry basis).

% N2 = Percent nitrogen by volume (dry basis).

% CO = Percent carbon monoxide by volume (dry basis}.
0.264 = Ratio of O2to N2 in air

0.28 = Molecular wieght of N2 or CO

0.32 = Molecular wieght of O2 divided by 100. : i
0.44 = Molecular weight of CO2 divided by 100. ‘
Run 1-1

Md =044 ( 020)+0.32(20.30) +0.28( 79.50) = 28.844 Ib/lb—mole

Run1-2

Md =044( 0.30) +0.32(20.20) +0.28( 79.50) = 28.856 Ib/lb—mole

Run 1-3

Md=044( 020)+032(2040)+0.28( 72.40) = 28.848 Ib/Ib—~mole

Cunn city testing
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* WATER VAPOR CONDENSED *

Vwe(std) = (Vf — Vi) [Pw R T(std)/ Mw P(std)] = 0.04707 (Vf - Vi)
Vwsg(std) = (Wf —Wi) [R T(std)/ Mw P(std)] = 0.04715 (W — Wi)

Where:

0.04707 = Conversion factor

0.04715 = Conversion factor

Vwe(std) = Volume of water vapor condensed (standard conditions)
Vwsg(std) = Volume of water vapor collected in silica gel (standard

conditions)
Vf—Vi = Final volume of impinger contents less initial volume
Wf - Wi = Final weight of silica gel less initial weight
Pw = Density of water
R = |deal gas constant
Mw = Molecular weight of water vapor
T(std) = Absolute temperature at standard conditions
P(std) = Absolute pressure at standard conditions
Run 1-1
Vwe(std) =0.04707x 10ml= 0.5 cu.ft.
Vwsg(std) = 0.04715> 17.3gr = 0.8 cu.ft.
Run 1-2
Vwe(std) =0.04707x 16ml= 0.8 cu.ft.
Vwsg(std) = 0.04715> 17.8gr = 0.8 cu.ft.
Run 1-3
Vwc(std) = 0.04707x 29ml= 1.4 cu.ft.
Vwsg(std) = 0.04715> 14gr= 0.7 cuft.

e corporation
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* MOISTURE CONTENT OF STACK GASES *

Bws = [Vwe(std) + Vwsg(std)] / [Vwe(std) + Vwsg(std) + Vm(std)] x 100

Where:

Bws = Proportion of water vapor

vm = Dry gas volume measured by dry gas meter

Vwe(std) = Volume of water vapor condensed corrected to standard
conditions

Vwsg(std) = Volume of water vapor collected in silica gel corrected to
standard conditions

Run 1-1
Bws=( 05+ 08)/( 05+ 0.8+ 44870)x100= 2.82 %
Run 1-2
Bws=( 08+ 08B)/( 08+ 08+ 47.129)x100 = 3.28 %
Run1-3
Bws=( 14+ 07)/( 14+ 07+ 45609)x100= 4.40 %

* twir city testing
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* MOLECULAR WEIGHT of STACK GASES *
Ms = Md {1— Bws) + 18 (Bws)

Where:

Ms = Molecular weight of stack gas
Md = Molecular weight of stack gas
Bws = Proportion of water vapor

Run 1-1
Ms=2928{(1- 282%)+18( 282%)= 28.96 Ib/Ib—-mole
Run 1-2
Ms=2928(1- 328%)+1B( 328%)= 28.91 Ib/lb—mole
Run 1-3
Ms =29.28 (1 - 44%)+ 18 44%) = 28.78 Ib/lb—mole

¥ cwin city testing

. corpomtion




¢ STACK GAS VELOCITY *

Vs = Kp Cp {sq.n.dP] x avg. [sq.rt.(Ts(avg.)/Ps Ms)]

Where :
Vs = Average velocity of gas stream in stack

Kp = B85.49ft/sec [(g/g—mole) — (mm Hg) / (degK) (mm H2QO)] 1/2
Cp = Pitot tube coefficient

dP = Velocity head of stack gas

Pbar = Barometric pressure at measurement site

Pg = Stack static pressure

Ps = Absolute stack gas pressure

Pstd = Standard absotute pressure

ts = stack temperature

Ts = Absolute stack temperature

Ms = Molecular weight of stack gas

Run 1-1

Vs = 8549 x 0.84 x 0,550 x Sg.Rt.[ 560 /( 29.33x 28.96) = 32.070 ft/sec.
Run1-2

Vs = 85.49 x 084 x 0580 xSqg.Rt[ 560 /( 29.31x 2891) = 33.860 ft/sec.
Run1-3

Vs = 85.49 x 0.84x 0.560xSq.Rt.[ 560 /( 29.34x 2878)= 32749 ft/sec.

= corporation
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* STACK GAS FLOW RATE *

Qstd = 3600 (1 — Bws) Vs A (Tstd / Ts) (Ps / Pstd)

Where :

Qstd = Dry volumetric stack gas flow rate corrected to std.conditions.
A = Cross sectional area of stack

3600 = Conversion factor

is = Stack temperature

Ts = Absolute stack temperature

Tstd = Standard absolute temperature

Pbar = Barometric pressure at measurement site
Pg = Stack static pressure

Ps = Absolute stack gas pressure

Pstd = Standard absolute pressure

Run 1-1

Q (std) = 3600( 1-  0.0282)( 32.07)(  7.0686)(528/ 560 )(

Q (std) = 733,007 dscf/hr

Run 1-2

Q(std) = 3600( 1— 0.0328)( 3386)(  7.0686)(528/ 560 )(
Q (std) = 769,732 dscf/hr

Run 1-3

Q(std) = 3600( 1— 0.044)( 32.749)(  7.0686)(528/ 560 )
Q (std) - 736,608 dscf/hr

29.33 /29.92)

29.31 /29.92)

29.34 /28.92)

; Cwin cityY testing
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* EMISSIONS RATE FROM STACK *
E =[Cs Qstd] /7000 gr./lb. = Ib./hr.

Where :

E = Emissions rate

Cs = Concentration of particulate matter corrected to std.conditions.
Qstd = Dry volumetric stack gas flow rate corrected to std.conditions.

Run 1-1

E=[ 00207x 733,007]/7000 = 2.17 Ib./hr.

Run 1-2 T
E={ 00243x 769,732]/7000 = 2.67 Ib./hr.

Run1-3 TTTTTTTTTTTT
E= 0024x 736,608]/7000 = 2.53 Ib./hr.

* CwiN City testing
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* ALLOWABLE EMISSIONS: LBS./1000 LBS. GAS *

| QstdxMsx2992 |
Lbs/Mibs.Gas = Ex 1000/ | ———=————————————————
| Md x 528dF x 21.85 |

Where:
Ms = Wet molecular weight
Mdry Dry molecular weight of stack gas = 1 — % moisture/100.

Qstd = Dry volumetric stack gas flow rate corrected to std.conditions.
E = Emissions in pounds per hour,

528 dF = Standard Temperature

29.92 = Standard Pressure

21.85 = Unit COnversion

Run 1-1 —_———— —_————
| 733,007 x 28.96 x 29.92 |
Lb./Mlb. = 2.17 x 1000/ | = e
' | (1 - 0.0282 ) x 528 x 21.85 |
= 0.0383 Ibs./ 1000 ibs. of stack gas
Run 1-2 ——— -
| 769,732 x 28.91 x29.92 |
Lb./Mlb. = 2.67 x 1000/ | -~ ——— |
| (1 - 0.0328) x 528 x 21.85 |
= 0.0447 Ibs./ 1000 Ibs. of stack gas
Run 1-3 ———— S
| 736,608 x 28.78 x 29.92 |
Lb./Mib. = 2.53 x 1000/ | — = — —— |

[(1- 0.044 ) x 528 x 21.85 |

= 0.0440 Ibs./ 1000 Ibs. of stack gas
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* ISOKINETIC VARIATION *

| = 100 Ts [0.002669 Vic + (Vm / Tm) (Pbar + dH / 13.6)] /60 e Vs Ps An

Where :

I = Percent isokinetic sampling.

100 = Conversion to percent.

Ts = Absolute average stack gas temperature

0.002669 = Conversion factor .

Vic = Total volume of liquid collected in impingers and silica gel
Tm = Absolute average dry gas meter temperature

Pbar = Barometric pressure at sampling site

dH = Average pressure differential across the oriface meter
13.6 = Specific gravity of mercury.

€0 = Conversion seconds to minutes.

e = Total sampling time

Vs = Stack gas velocity

Ps = Absolute stack gas pressure

An = Cross sectional area of nozzle

Run 1-1

[ 0.002669x 27.3)+( 46768/ 534)[ 29.18+( 2.34/136)]
| =100 x B0 — = e e e e e —
60x 60x 82070 «x 2933 X 0.000431

= 101.5 %

[ 0.002669x 33.8)+( 49774/ B541){ 29.16 +( 2.55/13.6)]
1 =100 x BBO — = e e e e -
60x 60x 33860 X 29.31 X 0.000431

[( 0002669x 43)+( 48249/ 542)[ 2918 +( 2.35/13.6)]

60x 60x 32.749 X 29.34 X 0.000431

" corporation
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APPENDIX A -2

AIR SCRUBBER OUTLET

twin city testing




* SUMMARY OF TEST DATA *

SAMPLING TRAIN DATA

Sampling time, minutes

Sampling nozzle diameter, inches
Sampling nozzle area, sq.ft.
Isokinetic variation, %

Sample gas volume, cubic feet
Avg.meter temperature, deg R
Avg.oriface pressure drop, in.H20
Total particulate collected, mg

VELOCITY TRAVERSE DATA

Stack Area, sq.ft.

Abs.stack gas pressure, in.Hg.
Barometric pressure, in.Hg.
Avg.stack temperature, deg R
Avg. sq.rt. velocity head (Cp=.84)
Avg.stack gas velocity, ft./sec.

STACK MOISTURE CONTENT
Total water collected, ml
Moisture in stack gas, %

EMISSIONS DATA
Stack gas flow rate, dsct/hr.

Particulate concentration, gr/dscf
Particulate concentration, Ib./hr.

Dn
An

vm
Tm
dH
Mn

Ps
Pbar
Ts

Vs

Vic
Bws

Qsd
Cs
E

Particulate concentration, |b./1000lb.stack gas

ORSAT DATA

Percent CO2 by volume
Percent O2 by volume
Percent CO by volume
Percent N2 by volume

F

CO2
02
CO
N2

Cwirn citwy testing
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Run 2-1

60

0.250
0.000341
100.4
46.817
533.0
2.19
48.81

6.2126
29.02
29.18

539.00

0.7000

40.319

37
3.60

825931
0.0165

1.95
0.0304

0.20
20.30
0.00
79.50

Run 2—-2

60

0.250
0.000341
89.9
44.243
538.0
1.93
53.73

6.2126
29.00
29.16

541.00

0.6600

38.099

35
3.63

7767391
0.0195
2.16
0.0358

0.30
20.20
0.00
79.50

Run2-3

60

0.250
0.000341
97.4
43.926
538.0
1.92
48.84

6.2126

29.02
29.18
541.00
0.6600
37.935

15
1.63

790044
0.0178
2.01
0.0332

0.20
20.40
0.00
79.40




Plant # & Location
Date of Test
Process Tested

/T | 1 T |

Kraft Foods, Wausau, WI.
March 30, 1993
Parmesan Drying System

Number of Sampling Points 24
Pitot Tube Coefficient 0.84
Stack Area, sq.ft. 6.2126
Y Factor 1.0001
Run2-1 Run2-2 Run 2-3
Dry Gas Meter Volume, cfd. = 46.817 44 243 43.926
Barometric Pressure, in.Hg. = 29.18 29.16 29.18
Stack Pressure, in.Hg. = 29.02 29.00 29.02
Total Water Collected, mi. = 36.7 35.4 14.8
% Carbon Dioxide = 0.20 0.30 0.20
% Oxygen = 20.30 20.20 20.40
% Carbon Monoxide = 0.00 0.00 0.00
% Nitrogen = 79.50 79.50 79.40
Total Particulate, gr.(see Lab Data) = 0.04881 0.05373 0.04884
Total Sampling Time, min. = 60 60 60
Nozzle Diameter, inches = 0.250 0.250 0.250
Nozzle Area, sq.ft. = 0.0003409 0.0003409 0.0003409
Laboratory Data: / / /
Front Catch : Run 2-1 Run2-2 Run2-3
Front Wash = 0.02785 0.01496° 0.008393
Filter Catch = 0.00058 0.00027 0.00113
Front Half Total = 0.02844 0.01523 0.01006
Back Catch :
** impinger Catch = 0.00316 0.00200 0.00136
Impinger Wash = 0.00193 0.00191 0.00183
Impinger Water = 0.01528 0.03459 0.03558
Back Half Total = 0.02037 0.03850 0.03878
TOTAL PARTICULATE COLLECTED = 0.04881 0.05373 0.04884

** Chloroform/Ethyl Ether Extraction

* twin city testing
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Run 2-1
Ts = 539 dH = 2.19 Impinger Water = 22 ml
Tm= 533 SRdP = 0.70 Silica Gel = 14.7 or
Meter Sq.Root
Run 21 Stack Velocity Orifice Temperature Velocity
Point # Temp. Pressure  Pressure Inlet Outiet Pressure
A1l 74 0.34 1.4 68 68 0.58310
2 76 0.3 1.3 68 €8 0.54772
3 77 0.4 1.8 69 68 0.63246
4 77 0.44 1.9 69 68 0.66332
5 78 0.51 2.3 70 69 0.71414
6 78 0.55 2.4 71 69 0.74162
7 78 0.6 2.6 72 €9 0.77460
8 79 0.6 2.6 74 69 0.77460
9 79 0.55 2.4 74 70 0.74162
10 g0 - 05 2.2 75 70 0.70711
11 80 0.46 2 76 70 0.67823
12 80 0.42 1.9 76 71 0.64807
B1 79 0.4 1.8 73 71 0.63246
2 80 0.38 1.7 74 71 0.61644
3 80 0.44 1.9 75 72 0.66332
4 80 0.49 2.1 76 72 0.70000
5 81 0.53 2.4 77 72 0.72801
6 81 0.55 2.4 78 73 0.74162
7 80 0.58 2.6 79 73 0.76158
8 81 0.62 2.8 79 73 0.78740
g 81 0.62 2.8 80 74 0.78740
10 B1 0.58 26 80 74 0.76158
11 B1 0.52 23 81 75 0.72111
12 81 0.52 2.3 81 75 0.72111

; twin city testing
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Run 2-2

Ts = 541 dH = 1.93 Impinger Water = 26 ml
Tm= 538 SRdP = 0.66 SilicaGel = 9.4¢gr

Meter Sq.Root
Run 2-2 Stack Velocity Orifice Temperature Velocity
Point # Temp. Pressure Pressure Inlet Outlet Pressure

B1 80 0.33 1.4 74 74 057446

2 80 0.37 1.6 75 74  0.60828

3 80 0.42 1.9 76 75  0.64807

4 81 0.46 2 77 75 o67828 |

5 81 0.5 2.2 78 75  0.70711

6 81 0.5 2.2 79 75 070711

7 81 0.51 2.3 80 76 0.71414

8 81 0.54 2.4 81 76  0.73485

9 81 0.54 2.4 82 76  0.73485

10 82 05 2.2 82 76  0.70711

11 81 0.46 2 83 77 0.67823

12 82 0.43 1.9 83 77 0.65574

Al 72 0.24 1 77 77  0.48990

2 80 0.32 1.4 78 78  0.56569

3 81 0.36 1.6 78 78  0.60000

4 82 0.42 1.9 78 78  0.64807

5 82 0.45 2 78 78 0.67082

6 82 0.49 2.1 78 78  0.70000

7 82 0.52 2.3 78 78  0.72111

8 B2 0.52 23 78 78  0.72111

8 B2 0.48 2.1 79 79  0.69282

10 82 0.4 1.8 79 79  0.63246

11 82 0.38 17 79 79 061644

12 82 0.36 1.6 78 79  (.60000

twin city testing
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Run 2-3

Ts = 541 dH = 1.92 impinger Water = 3ml
Tm = 538 SRdP = 0.66 SilicaGel = 11.8¢gr

Meter Sq.Root
Run2-3 Stack Velocity Orifice Temperature Velocity
Point # Temp. Pressure Pressure Inlet Outlet Pressure

Al B1 0.34 1.5 76 76 058310

2 81 0.32 1.4 76 76  0.5656%

3 81 0.34 15 77 77 0.58310

4 81 0.42 1.9 78 76 0.64807

5 82 0.45 2 79 76 0.67082

6 81 0.49 2.1 79 77  0.70000

7 81 0.52 2.3 80 77 072111

8 81 0.53 24 81 77  0.72801

9 81 0.49 2.1 81 77  0.70000

10 81 0.41 1.8 81 77 0.64031

11 81 0.38 1.7 81 77 0.61644

12 81 0.35 1.5 81 77 0.59161

B1 81 0.38 1.7 78 77 0.61644

2 81 0.36 1.6 78 77  0.60000

3 81 0.4 1.8 79 77 0.63246

4 81 0.45 2 79 77 0.67082

5 81 0.48 2.1 80 77 0.69282

6 81 0.49 2.1 81 77  0.70000

7 82 0.49 2.1 81 77 0.70000

8 82 0.52 23 82 77 072111

9 82 05 22 82 78  0.70711

10 81 0.48 2.1 83 78  0.69282

11 81 0.45 2 83 77 0.67082

12 82 0.42 19 83 78  0.64807
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* DRY GAS VOLUME *

Vm(std) = Vm [T(std) / Tm) [(Pbar + (dH/13.6)} / P(std}]
= 17.64 x [degR /in.Hg.] x Y x Vm [(Pbar + (dH/13.6))/Tm]
Where;
Vm(std) = Dry Gas Volume through meter at standard conditions
Vm = Dry Gas Volume measured by meter
Pbar = Barometric pressure at oriface meter
Pstd = Standard absolute pressure
m = Absolute temperature at meter degR.
Tstd = Standard absolute temperature (528 degR).
dH = Average pressure drop across oriface meter
Y = Dry gas meter calibration factor.
136 = Inches water perinches Hg.
Run 2-1

Vm(std)=17.64 x 1.0001 x 46.817 [( 29.18 +( 2.19/
Run 2-2
Vm(std)=17.64 x 1.0001 x 44.243 [( 29.16 +( 1.93/
Run2-3

Vm(std)=17.64 x 1.0001 x 43.926 {{ 29.18 +( 1.92/

* twin cityY testing
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* TOTAL CONTAMINANTS by WEIGHT: GRAIN LOADING *

C's = [0.0154 gr/mg] {Mn/Vm(std)]

Where:

C's = Concentration of particulate matter in stack gas
corrected to standard conditions

Mn = Total amount of particulate matter collected

vm(std) = Dry gas volume through meter at standard conditions
Run 21

C's = 0.0154 x [ 0.0488 x 1000 ]/ 45.467

0.0165 gr/dscf

Run2-2

Cs = 0.0154 x[ 0.0537 x1000)/ 42511 = 0.0195 gr/dscf
Run2-3 T
Cs= 0.0154x[ 0.0488x1000]/ 42234 =  0.0178 gr/dsct

* twin city testing
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* DRY MOLECULAR WEIGHT *
Md = 0.44 (% CO2) + 0.32 (% 02) + 0.28 (% CO + % N2)

Where:

Md = Dry molecular weight

% CO2 = Percent carbon dioxide by volume (dry basis).
% 02 = Percent oxygen by volume (dry basis).

% N2 = Percent nitrogen by volume (dry basis).

% CO = Percent carbon monoxide by volume (dry basis).

0.264 = Ratio of O21to N2in air

0.28 = Molecular wieght of N2 or CO

0.32 = Molecular wieght of O2 divided by 100.
0.44 = Molecular weight of CO2 divided by 100.
Run 2—-1

Md = 0.44 ( 0.20) + 0.32 (20.30) + 0.28( 79.50) =

Run 22

Md = 0.44 ( 0.30) + 0.32 (20.20) + 0.28 ( 79.50) =

Run2-3

Md = 0.44 ( 0.20) + 0.32 (20.40) + 0.28 ( 79.40) =

¢ twin city testing
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* WATER VAPOR CONDENSED *

Vwe(std) = (Vf — Vi) [Pw R T(std)/ Mw P(std)] = 0.04707 (Vf — Vi)
Vwsg(std) = (Wf —Wi) [R T(std)/ Mw P(std)] = 0.04715 (Wf — Wi)

Where:

0.04707 = Conversion factor

0.04715 = Conversion factor

Vwe(std) = Volume of water vapor condensed (standard conditions)

Vwsg(std) = Volume of water vapor collected in silica gel (standard

conditions)
Vi —Vi = Final volume of impinger contents less initial volume
Wf — Wi = Final weight of silica gel less initial weight
Pw = Density of water
R = |deal gas constant
Mw = Molecular weight of water vapor
T{(std) = Absolute temperature at standard conditions
P(std) = Absolute pressure at standard conditions
Run 2-1
Vwe(std) =0.04707x 22ml = 1 cuft
Vwsg(std) = 0.04715> 147 gr = 0.7 cu ft.
Run2-2
Vwe(std) =0.04707x 26 ml = 1.2 cuft.
Vwsg(std) = 0.04715» Q4qgr= 0.4 cu ft.
Run 2-3
Vwe(std) = 0.04707 x 3ml= 0.1 cu.ft.
Vwsg(std) = 0.04715> 118gr = 0.6 cu.ft.

¥ Cwin City testing

™ Corporacion




* MOISTURE CONTENT OF STACK GASES *

Bws = [Vwe(std) + Vwsg(std)] / [Vwe(std) + Vwsg(std) + Vm(std)] x 100

Where:

Bws = Proportion of water vapor

Vm = Dry gas volume measured by dry gas meter

Vwe(std) = Volume of water vapor condensed corrected to standard
conditions

Vwsg(std) = Volume of water vapor collected in silica gel corrected to
standard conditions

Run 21
Bws=( 1+ 07)/( 1+ 07+ 45467)x100= 3.60 %
Run2-~-2
Bws={( 12+ 04)/{ 12+ 04+ 42511}x100= 3.63%
Run2-3
Bws=( 0.1+ 06)/( 01+ 06+ 42234)x100 = 1.63 %

T twin city testing
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* MOLECULAR WEIGHT of STACK GASES *
Ms = Md (1— Bws) + 18 (Bws)

Where:

Ms = Molecular weight of stack gas
Md = Molecular weight of stack gas
Bws = Proportion of water vapor

Run 2-1
Ms =28.28 (1 - 36%)+18( 36%) = 28.87 Ib/lb—mole
Run2-2
Ms=2028(1- 363%)+18( 363%)= 28.87 Ib/iIb—mole
Run2-3
Ms=2928(1- 163%)+18( 163%)= 29.10 ib/lb—-mole

e corporanion
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* STACK GAS VELOCITY *

Vs = Kp Cp [sq.rt.dP] x avg. [sq.nt.(Ts(avg.)/Ps Ms)]

Where ;
Vs = Average velocity of gas stream in stack

Ko = 85.49 ft/sec [(g/g—mole) — (mm Hg) / (degK) (mm H20)] 1/2
Cp = Pitot tube coefficient

dP = Velocity head of stack gas

Pbar = Barometric pressure at measurement site

Pg = Stack static pressure

Ps = Absolute stack gas pressure

Pstd = Standard absolute pressure

ts = stack temperature

Ts = Absolute stack temperature

Ms = Molecular weight of stack gas

Run 2-1
Vs = 8549 x 0.84x 0.700x Sq.Rt.[ 539 /( 2902x 2887)= 40.319 ft/sec.

Run2-2
Vs = 85.49 x 0.84x 0.660 x Sq.Rt.[ 541 /( 29x 2887) = 38.099 ft/sec.

Run2-3
Vs = B5.49 x 0.84x 0.660 x Sg.Rt.[ 541 /( 29.02x 29.1)= 37.935 fifsec.

twin citvw testing
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* STACK GAS FLOW RATE *

Qstd = 3600 (1 — Bws) Vs A (Tstd / Ts) (Ps / Pstd)

Where :

Qstd = Dry volumetric stack gas flow rate corrected to std.conditions.
A = Cross sectional area of stack

3600 = Conversion factor

ts = Stack temperature

Ts = Absolute stack temperature

Tstd = Standard absolute temperature

Pbar = Barometric pressure at measurement site
Pg = Stack static pressure

Ps = Absolute stack gas pressure

Pstd = Standard absolute pressure

Run 2-1

Q (std) = 3600( 1- 0.036 }( 40.319)( £6.2126 )(528/ 539 }(
Q (std) = 825,931 dsct/hr

Run2-2

Q(std) = 3600( 1 - 0.0363)( 38.099 ){ 6.2126 )(528/ 541 )
Q (std) = 776,791 dsct/hr

Run2-3

Q(std) = 3600( 1— 0.0163)( 37.935)( 6.2126 )(528/ 541 )(
Q (std) = 790,044 dscf/hr

Cwin city testing
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* EMISSIONS RATE FROM STACK *
E = [Cs Qstd] /7000 gr./lb. = ib./hr.

Where :
E = Emissicons rate

Cs = Concentration of particulate matter corrected to std.conditions.

Qstd = Dry volumetric stack gas flow rate corrected to std.conditions.

Run 2-1

E=[ 00165x 825931]/7000= 1.95 Ib./hr.

Run 2-2 T
E=[ 00195x 776,791]/7000 = 2.16 b./hr.

Run2-3 T
E=[ 00178x 790,044]/7000 = 2.01 Ib./hr.

twiN city testing
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* ALLOWABLE EMISSIONS: LBS./1000 LBS. GAS *

| QstdxMsx29.92 |
Lbs./Mlbs.Gas = Ex 1000/ | ——==————————————=———
| Md x 528dF x 21.85 |
Where:
Ms = Wet molecular weight
Mdry = Dry molecular weight of stack gas = 1 — % moisture/100.
Qstd = Dry volumetric stack gas flow rate corrected to std.conditions.
E = Emissions in pounds per hour.
528 dF= Standard Temperature
29.92 = Standard Pressure
21.85 = Unit COnversion

Run 2—-1 ——— -————
| 825,931 x 28.87 x 29.92 |
Lb./Mib. = 1.95 x 1000/ | - —— |
(1 - 0.036) x 528 x 21.85 |
= 0.0304 Ibs./ 1000 Ibs. of stack gas
Run2-2 - ————
| 776,791 x 28.87 x 29.92 |
Lb./Mlb. = 2.16 x 1000/ | - = m |
| (1 - 0.0363 ) x528 x 21.85 |
= 0.0358 Ibs./ 1000 Ibs. of stack gas
Run 2-3 -——— ————
! 790,044 x 29.1 x 29.92 |
Lb./Mlb. = 2.01 x 1000/ | - ——— =

| (1~ 0.0163) x 528 x 21.85 ;

= 0.0332 Ibs./ 1000 Ibs. of stack gas

Cwin city testing
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* ISOKINETIC VARIATION *

| = 100 Ts [0.002669 Vic + (Vm / Tm) (Pbar + dH /13.6)] /60 & Vs Ps An

Where :

I = Percent isokinetic sampling.

100 = Conversion to percent.

Ts = Absolute average stack gas temperature

0.002669 = Conversion factor

Vic = Total volume of liquid collected in impingers and silica ge!
Tm = Absolute average dry gas meter temperature

Pbar = Barometric pressure at sampling site

dH = Average pressure differential across the oriface meter
13.6 = Specific gravity of mercury.

60 = Conversion seconds to minutes.

e = Total sampling time

Vs = Stack gas velocity

Ps = Absolute stack gas pressure

An = Cross sectional area of nozzle

Run 2—1

[ 0.002669x 36.7)+( 46817/ 533)[ 29.18+( 2.19/13.6)]
| =100 x 3o J S
60x 60x  40.319 x 29.02 X 0.000341

| = 100.4 %

Run2-2

[ 0.002669x 35.4)+( 44243/ 538) 29.16+( 1.93/13.6)]
| =100 x 54T —mmmmmm e —— = ———————— e
60x 60x 38099 X 29 x 0.000341

Run2-3
[( 0.002669x 14.8)+( 43926/ 538) 29.18 +( 1.92 /13.6)]

| =100X 541 m oo e
60x 60x  37.935 X 2902 X 0.000341

twiNn city testing

w  corporation - .




APPENDIX B

FIELD DATA FORMS
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SOURCE EMISSION TEST FIELD DATA SHEET TEST: / RUN: / PAGE:._/____Of__L_
TEST IDEKTIFICATION EQUIPMENT IDENTIFICATION NOMOGRAPH SETTIKGS
TCT Project Number: Lr02{ ~<23 -2S// Control Unit Number: 1 ehd 7 OFY)
Date: 2/30 /54 Gas Meter Coefficient: C.959) m oE
Company: Ik BT Cmeronacr Jusnc] Sampte Box Number: | MC / /o
Source: 2 ) Pioniceg JYrysvs S¥YsTEm | Probe Ne: g Length: 3 Ps/Pm ;e
Source Dimensions: &7 @ Pitot Mo: y Coefficient: (.54 c Sy
Test Team: AT /T Cotw SAL Nozzle No: <€)  Diameter: (O. LT/ Ts o
Test Procedures: LFEA gy Filter No: 1 R -
Ambient Temp., °F: 3 ] Barometric Pressure, in.Hg: 9 D ] Static Pressure, in.WC: o 2. /
EPA METHOD 5 TRAVERSE DATA
CLOCK [TRAVERSE | SAMPLE SAMPLE VELOCITY ORIFICE PUMP TEMPERATURE, °F
TIME PCOINT TIME VYOLUME HEAD eH, in.WC VAC. STACK JPROBE |FILTER|IMPINGER JAUXILIARY) GAS METER
hours | WUMBER |minute] cu.ft. in.WC REG.| ACT. inHG GAS JLINER| OVEN EXIT IN | OUT
i:s:lAa / O [y iosl Ope loysioiv]e oo {wsrlevdl oG |4y 120 e
Z 2.3 qi/ 3.3 O. i it 1l Jpolgs [Rs3|ivd] G /2C | 26
3 lsodqenn) o Jey Ty [as |1 98 lzaclewsl 80 Vg 165109
y |osimie djo.te [t Lales [ g9 1 [1gs] 8§ T 70 [eglet
S lweoluw L]oil L9 | L9y | 99 1Y [ L | 56 169 | D¢ ek
& | Slyga.clo3D | T30 99 [Uylsel 55 | Jeq |7y 168
2 is.o |upl.0 & b0 vl [l 3.0 /eC [ woltyG| &1 &5 2 |es
2 2.5 955 9 (60 [ral o]yl [wylitcel ¢3 /vy 104 1G9
) coluypsa=loar 17,3 [TA[30[JOC 1O [TS0] ¢y | {69 [3F lGY
O levlyp). 7103y Ly [TV ]2.0] 10¢ Ro0[\Sel &) 1 /el [7¢C NC
/7 250)u&r. 9 10,25 [ uk [.C13. 0] ol hoolise | 6e | 16y D7 )¢
i xE LT T VST US 15,0 (0L Twoilisul (¢ 166 N 16
tenvdal30,0lggy | X M | X x| b s> [ x > x|
t3d g 1o Jugy . 1c. o loeloetv.ol g leiccl ¢ /-5 1y 13y
L Jes et o3 [N 135 1L Y7 1SSy lval oy | /99 196 |
3 Jsok.t Jous [3vld3ulylCl/ee ueltudl o2 | 79¢ 12319
v |25 4995 |O32 oty |35 el Nyllisol el | [FL )7L
s lioolSoid To 3 Tx ETvsg I 3aS] o) |15l lise] ¢s | /2C 1§00t
G las[sou© 0.3 JTra|[Tg[3.5] s ([3L[XS/] 67 | 432 |>y (I
2 ;5.08506. (10, gy 1313 ol 51 soc e iss |l o | /56 [FC 133
a3 |nsiser, 4 jo.vww [3.o]3.C15.8] 00 512831 ¢9 1777 &3 193
3 220300, 0 | O.52 | v l1.943.0 | 97 1T we | Do Lox | Dy
/o eS| O 3= AL 135 195 181383 | Yy WL 1§57 MY
77 12s0l5/%5. 1 O3 ey xa S5 [Syisy | OL [ 152 15719y
12 |5 151.9 [CRe [ WY |40 9T [T S2] L s | k5 [OT
evop 30 els@ 7531 X > | > pod > | x| X > > x| X
EPA METHOD 4: MOISTURE DETERMINATION EPA METHOD 5 LEAK CHECK E?tﬁésv"lm. "
IMPINGER 1 2 3 4 5 Time |Rate, dcfmlvac,in.Hg :r: ed, 0CF: Gl Mo
fil_ |0 | jos | 7 16523 Poxl oo oop | /8 %?ﬁtiﬁ?m e
Initial /O,O /02 O G0 © 1g:04 2,000 2 Filter Catch Description:
Net o 3 / /)35
Total Moisture Collected: 27.3 o Ceemge
Impinger Catch Description: Ceeng
EPA METHOD 3: GAS COMPOSITION BY ORSAT AKALYSIS
sample Identification Replicate 1 Replicate 2 Replicate 3 Replicate & Emgggd
RE35Tha | Golonr” | nasatho | Goloar’ | ailatby | Uoloag | atothy | Uolond® | CSTEa"
Initial Reading o gt i) pyo
Carbon Dioxide - s J .
Dxygen R AN\ P
Carbon Monoxide =~ 1 1T~ vt 1 "t " T 1 0 e
Form 5515, Revised 12/28/92 giggg% ?ng
Team Leader:




SQURCE EMISSION TEST FIELD DATA SHEET

TEST:

/ RUN: Z

PAGE:_/ of /

YEST IDENTIFICATION EQUIPHMENT [DENTIFICATION NOMOGRAPH SETTINGS
TCT Project Number: ;2 3¢ - 93-25// Control Unit Number: | oha l.o7yS
Date: S/32¢ /53 Gas Meter Coefficient: C G987y Tm Piy
COmpany:  flp /9,2 G (e IToll Sample Box Number: 2 MC 7/ e
source: zt 0 Wap v o )n vy, i T Probe No: 3 Length: &/ Ps/Pm i
Source Dimensions: j(c” Pitot Ne: 3 Coefficient: O A/ C V)
Test Team: AT L1/ Cew /B Hozzle Ko: #/ 35 Diameter: <& 28/ Ts a5
Test Procedures: cE ey Filter No: =75 R -
Ambient Temp,, °F: -7 l Barometric Pressure, in.Hg: 25 1{- I Static Pressure, in.WC: .7/
EPA METHOD 5 TRAVERSE DATA
CLOCK | TRAVERSE {SAMPLE SAMPLE VELDCITY OREFICE PUMP TEMPERATURE, °F
TIME POINT TIME VOLUME HEAD eH, in.WC VAC. STACK |PROBE{FILTER|IMPINGER |AUXILIARY|_GAS METER
hours | NUMBER Iminute| cu.ft. in.WC REQ.| ACT. inHG GAS |LINER| OVEN EXIT IW | out
31A7 1o sanqloit [1Le h.e[2.0] 5 1853 ] 9y e AR RE
2 ]2 5 15w ) Vot i rali el 9) {walwse !l 7y YU EAEN
3 |sofc. 5 1030 |23 s V2T [(w[wd) 62 BEARNEE
v 15 sidd jord lreltelYol9) 38 e o 1Ly 1 2
S toojsies o3> 1.l 1. dYyD]SY 113619y f&y | =G| D3
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EPA METHOD 4: MOISTURE DETERMINATION FPA METHDD 5 LEAK CHFCK éa;§%2:?l:::: 4/f? 3 3%/
IMPINGER 1 2 3 4 S Time |Rate, dcfm|Vac,in.Kg Tota
Final A [ e 708, L {3,300 C:O(), i ??mp§iﬂ?n, -~
Initial 108 /(,)O o 90 AL © .00 & Filter Catch Description:
Net Co & Z /7‘?
Total Moisture Collected: 3.8 (’L(_-r-?,:
tmpinger Catch Descriptien: Clen
EPA METHOD 3: GAS COMPOSITION BY ORSAT ANALYSIS
sample ldentification Replicate 1 Replicate 2 Replicate 3 Repticate 4 Esg?gggd
R88355, | balean” | adumer, | Garcant | wBa%S, | Golen® | afuors | Gateant | UelGert
Initial Reading .
carbon Dioxide \\ ’ ) .
orysen S ] AN > X
carbon Monoxide e
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SOURCE EMISSION TEST FIELD DATA SHEET TEST: / RUN: S PAGB:_;/__Of__/_
TEST IDENTIFICATION EQUIPMENT IDENTIFICATEION NOMOGRAPH SETTINGS
TCT Project WNumber: ¢227.-53. 2 5// Control Unit Number: 1 ohd v crio
Dace; 2/3¢/53 Gas Meter Coefficient: ez ™ 20!
Company: K00k Geonwerace  Aoods sample Box Number: | MC j %
Source: ZE 2 P47 g L2, Digrman] Probe No 3 Length: 3/ Ps/Pm g
Source Dimensions: g 7 & Pitot Nor < Coefficient: o ¢/ c LT
Test Team: Ar SoT S/ S Nozzle No: =« G biameter: o 2L Ts 5
Test Procedures: b3 o~ 5 Filter No: By R ~
Ambient Temp., °F: l Barometric Pressure, in.Hg: 7 /2 ] Static Pressure, in.WC: ~ 2, 7
EPA METHOD 5 TRAVERSE DATA
CLOCK JTRAVERSE | SAMPLE SAMPLE VELOCITY ORIFICE PUMP TEMPERATURE, °F
TIME POIRT TIME VOLUME HEAD aH, in.WEC VAC. STACK |PROBE|FILTER|IMPINGER |AUXILIARY | _GAS METER
hours | NUMEER |minute] cu.ft. in.WC REQ. | ACT inHG GAS LINER| OVENW EXIT Ik | OUT
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& 10515250 o3 L.y ]335t io) [vydlist] gy /2o 12629
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Q130015730 > xlox 1 x e |1 x > e | x|
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S lcolsin.3 102511 11g ]ao] o0 | 'Oty iy) i®p 1 53|27
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o3 lpoolell 3L x A T e [ x 1 <1 ¢ o e | A
EPA METHOD 4: MOISTURE DETERMINATION EPA METHOD 5 LEAK CHECK || of Bas O™ .
IMPINGER 1 2 3 A - - Time |Rate, dcfm{Vac,in.Hg :::;:?ed, BeF: lfé)‘ et
TN 720 PN BSH Y7 ool oo is || B, co
;:;nal /é’g ’0_?U g -é’/?/)’é i) © ©00] 1 Filter Catch Description:
Totat Moisture Collected: L3, 0D O oM
Impinger Catch Description: Cemp
EPA METHOD 3: GAS COMPOSITION BY ORSAT ANALYSIS
sample Identification Replicate 1 Replicate 2 Replicate 3 Replicate & Eve gggd
(B85, | CTcar® | oB450Rs | STGar” | aosine | Voloas' | aldmohy | Volead' | [SISE
initial Reading - W 2 PR R
Carbon Dioxide | . NP -
Oxygen /K N )<\ /<
Carbon Monoxide - s T
Form SST5, Revised 12/28/92 Signature {
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SOURCE EMISSION TEST FIELD DATA SHEET TEST: _ - RUN:__/ PAGE:__/ of /!
TEST IDENTIFICATION EQUIPKENT IDENTIFICATION KOMOGRAPH SETTINGS
TCT Project Number: YL3Z -9 1. 25,/ Control Unit Number: i ohd 7. OGOy
Date: S/ /53 Gas Meter Coefficient: L oo Tm (55
Company:  J< 0 2 (Geww indy Aol ( sample Box Number: ¥ MC .8 @/
source: L 2 AgaunTad luve Judrow] Probe Nos 3 Length: X’ Ps/Pm RS
Source Dimensions: v 3, X pitet No: § Coefficient: O, 5S¢/ c /. L
Test Team: A7 ST s L Wozzle No: H &, Diameter: (3 1S C Ts 2
Test Procedures: 2R - N Filter No: R :
Ambient Temp., °F: oL [ Barometric Pressure, in.Hg: 7 3. /¢35 | Static Pressure, in.WC: - 2.u:
EPA METHOD 5 TRAVERSE DATA
CLOCK |TRAVERSE |SAMPLE SAMPLE VELOCITY ORIFICE PUMP TEMPERATURE, °F
TIME POINT TIME VOLUME HEAD osH, in.WC VAL, STACK |PROBE |FILTER|IMPINGER [AUXILIARY|_GAS METER
hours [ NUMBER [minute| cu.ft. in.NC REQ.| ALT. | inHG | GAS |LINER) OVEN | EXIT N | out
(Sq A/ O [ o @5 § e | Leff eV [ 1971033 | &3 = AN
2 23 5% S 19030 113 [y 13.C] e [afltsg | ¢3 - leies
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j2:335 1 3y S 1595, 19 y0 151181251792 izwwhiiz ] Se ~ 231y
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Total Volume
EPA METHOD 4: MDISTURE DETERMINATION EPA METHOD 5 LEAK CHECK ot Gas P
THPINGER 1 2 3 % 5 Time |Rate, defm]vac,in.Hg ::’:‘:f"d' beF: G &)
Final A 2Ey / e,/ 10021 0.000 | /j° 1o, %n: e(
Initial /€0 /of o @051 13:09] ©: 000 g Filt;r Catch Description:
Net /t > / ry, ?
Total Moisture Collected: 26, ) Cioan
Impinger Catch Description: Ceenp
EPA METKOD 3: GAS COMPOSITION BY ORSAT ANALYSIS
sample Identification Replicate 1 Replicate 2 Replicate 3 Replicate & Esgegggd
B | RES5h | Tolsme” | BS6RSs | Volime: | ebunths | Voloor' | ebbuthy | loiose’ | Uoloae.
Initial Reading O, O | S = Q.0 = O ; \ T
Carbon Dicxide &Ly el .l W oLl 2.2 \ - .2
Oxygen et 26w tweY foetr | ea€ fozen N zC'.3
tarbon Monoxide oo . L0l ~0.00 o0 oo YO
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SOURCE EMISSION TEST FIELD DATA SEEET TEST: [4 RUN: a PAGE: / of /
TEST IDENTIFICATION EQUIPHENT JDENTIFICATION NOMOGRAPH SETTIKNGS
TCT Project Wumber: G- -85,/ Control Unit Number: I shd .00
Date: S22 /60 Gas Meter Coefficient: [.0oe f Tm 7))
Company: /90,9 /77 (ogmi(nm, /0CIT Sample Box Number: f MC 7 5
source: & 2 MaamiTad Al Jourino | Probe Ho: (Y Length: S Ps/Pm ., g
Source Dimensions: 33 %" 74 Pitot Ko: & Coetficient: (G Ay c 7.2
Test Team: AT ST S e SRy Nozzle No: 44 & Diameter: 0. {350 s —
Test Procedures: eXa s Filter No: L R -
ambient Temp., °F: S © ] Barometric Pressure, in.Hg: 79, f/w ] Static Pressure, inWC: - T L%
EPA METHOD S TRAVERSE DATA
CLOCK [TRAVERSE [SAMPLE SAMPLE VELOCITY ORIFICE PUMP TEMPERATURE, °F
TIME POINT TIME VOLUME HEAD aH, in.WC VAC. STACK |PROBE|FILTER{IMPINGER |AUXILTARY| GAS WETER
hours | WUMBER [minute| cu.ft. in.WC REQ.| ACT. inHG GAS |LINER| OVEN EXIT IN | OUT
[3 2P14 / O 9@ C 35 [ 1) ROl 20 Ues| Mo | 5S - DYy
Z i 1 s 1623 Lol 6l3 5 18O /40 /991 42 - 251 77Y
S solgtz) |©.ubl 11,8 119138 1 xg [ 9) ] we - 26 12
v 25 |915.0 Jo.wg Jr.otv.oluoly) 1i71817001 940 - N 25
5 00180, Ple. 501701 2.L|Y. 0] &2 190 | Lo | by - 15 125
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i wol=mee Y o3 1y ]S gz 5[0 | Y - EX AR
MR ENEE R TN C (2213, | v - ~5 1%
EN0A |30 DY N@ ] s > <~ | o | ] & x — ~ | x
EPA METHDD 4: MOISTURE DETERMEINATION EPA METHOD 5 LEAK CHECK éa::,%gzul:;_ L/L/ ("’f
IMPINGER 1 P4 3 4 5 Time |Rate, dcfm|vac, in.kg Tora L ' = -
Final Y /0L (@] 2N 1250 C oo | sy %?%liﬂ?n C .
Initial /OO IGO O w?)? ’l,;"’( Q)'OO?'\' Q’ Filt;r Catch Description:
Net Ly A [ 5.y
Jotal Moisture Collected: s Y Ceen
Impinger Catch Description: Ciinn
EPA METHOD 3: GAS COMPOSITION BY ORSAT ANALYSES
sample ldentification Replicate 1 Replicate 2 Replicate 3 Replicate & Esl;?g;re\d
Rag, 2 reading | VoTGoe® 1 R2antts | DolEet | alahhe | P6liee" | resatng | U3lGnt | Golime’
Initial Reading Q0 Emmmml o s O o v s
tarbon Dioxide O, O,y < <N C. 3 C.3
Oxygen w.{ |tlo.t lo-y 2804 ety | ro.Ld
" Carbon Monoxide a0 o0 o CoAC U O
Form SST5, Revised 12/28/92 Sjgnature -
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SOURCE EMISSION TEST FIELD DATA SHEET TEST: Z RUN: _3 PAGE: _/ of;
TEST IDENTIFICATION EQUIPMENT [ODENTIFICATION NOMOGRAPH SETTINGS
TCT Project Number: (723; - ¥3-C20 4/ Control Unit Number: r chd 7 A
Date: .?/50/9_3 Gas Meter Coefficient: oo/ Tm A
CoOMPANY: &t i (aeviota o FTOd/ Sample Box Number: - 2 MC > T
source: -2 Hagoicoy Jiysvi Sudsing Probe Nor 5 Length: Ll Ps/Pm ;¢
Source Dimensions: 3 2 _5/‘_, g Pitot No: S Coefficient: O P c /. L
Test Team: A7 L7 et N Nozzle No: -/ & Diameter: v, 25 1s =0
Test Procedures: Ha -5 Filter No: =~} R -
Ambient Temp., °F: S | Barometric Pressure, in.¥g: 72 %1 7 7 | Static Pressure, in.WC: =, 10O
EPA METHOD 5 TRAVERSE DATA
CLOCK ] TRAVERSE |SAMPLE SAMPLE VELOCETY ORIFICE PUMP TEMPERATURE, °F
TIME POINT TIME YOLUNE HEAD oH, in.WC VAC. STACK |PROBEJFILTER|IMPINGER|AUXILIARY|_GAS METER
hours | NUMBER |minute| cu.ft. in.We REQ. | ACT. inHG GAS LINER| OVEN EXIT IN } ouT
St A/ O |3k udd O 5 1L, SN.S |3 P X HUX[)3T] S Ve 1L
z _l&sTlag o> Thvyihy 201X 21 | Yo - W |26
Bl A EYANA ERUE TR BN B XA GRS A -~ >
y 1035 lgeq 3o i 11,91 1913, 519 [f5e[1oP] ve N X B
s leolsyntlo.ys [teolol4oler [/9elun |l ¥ ~ 1Y 126
C re3lsx 9lo. 4l gl g g ol Xl 1o iv/e vy - 1Dl
O lesdswa fost el |y ol &/ [y | &9 - D
5 _losiaie.ale . so i ylii ol ¥r [toelz/6] 50 - 17/ 12)
7 _lecolaw Flo.va |1y {ld g ofer 1ro9(1#&] 5 - &)
o |ail=no. ) o4 1.2 [ 1.2 |35 ¥/ [torizic] 5o e 1)
il 125 ol98t. 5 (2.3 [ 1,3 [ a1 ]|3.5177 1% ud} so ~ &>
o9y [ers 11,8115 35 [t Jzoclzlit 5¢ AR
WO Y aona 130 2] G000, C X~ ~ | x| x|l X |Ix | X A< o | v | e
B, Lo ldpee]o i 1)y 10 [Rol¥ 113 [1/p 1S5S - el
2 2790 036 [ 1| L2082/ [TC)][71/9| “P ~ 121,
2 _JsolsAylo.yo |V el 013 81&r /7710101 % - 12710
4 S5 199) 1 |9 | 2.0 v0]3,31&7 /o1 | v - 129 127
c Jragyelo gy T il gyl & 1M jeg 1l oY SREED)
o |0 |1954.910.49 | Lalll |92V 14991101 Y5 - 2/ 1N
? /5,01996.210.49 | 2t i [Y4o} g« (19 (12 | O L2 D))
E_|nilsgea]o.st |13 [ 3408 /P[0 | 50 - (@2 )
< oplhoec.) To. 5 12017010 €L t/9ci7/P | S0 - e D
o _teegl t.o@ 1Oy it | zi|l4.0l 3 /ol | se - &30 &
d_Jmel Hb oS 1ol z0l4.ClEr My9 1 SO &S 1)
2 _los] s tour 41w {hglwelde [/ ue | 2o 3 e
IS | 2o plio0g A8 > M e | e o | ] > > x|«
EPA METHOD 4: MOISTURE DETERMINATIO EPA METHOD 5 LEAK CHECK || oF Bos ® ™ :
- - - - San'p?ed, DCF: f/_:) 52 C.
IMPINGER 1 2 3 4 5 Time |Rate, dcfm|Vac,in.Hg Tota <
Finel 7y | o C 17009 ol-ond 1 15 || #mtips, -
Initial ke 00 [ &a0. / 13060 3 ije, Min: C: .(}.
ot e > ) B Filter Catch Description:
Total Moisture Collected: Y& O Iy =1
Impinger Catch Description: Cerhan
EPA METHOD 3: GAS COMPOSITION BY ORSAT ANALYSIS
sample Identification Replicate 1 Replicate 2 Replicate 3 Replicate 4 Eve ggre\d
fB350hs | VOrcag" | aBarS, | GolGen® | nBunth [ Glesn | aBoaes, | Gotoar | Cofsa
Initial Reading .0 e O | C. & ' .
carbon Dioxide e, L QL Q, 2 (o4 2, 8 \
oxygen 206 (W |20 ¢ ot VT ¢ 1 zC i
tarbon Monoxide oS (e el oo L] .0 e
Torm 5515, Revised 12/28/92 Sjenature \) sl
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Date:

/o0 /53

‘

Project: St T
Technician: \J I Client:
Source/Process: Tl T
(}// Dorennll ;j? ﬁiif-
T /c S N -
2. ) 2.3" | /8
> ¢ 2.4 ¥ !" oY
2 % 4.2 | 59" | 8.2¢
Y 5 b. Y 500 | .2
S 15.C 3.0 T R [P
A 25 .¢ e R 0,24
D) (- b 1L L pyo | O,y
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9 gey | | 303 1625
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Date: 2! e v Project: Copor
Technician: J . Client:
Source/Process: L~
N e, E 2y
LT 70 A R 0SB S
! T | 45" .2
C (. ) .3 s |0, A7
3 b y " )5 ¢ 3Y
S BRI Lot | 5.5t LYY
S 25U Sy nsY |C.YY
G 3s 6 | ot | ysst (€573
> Gy ¢ 27,7 517 |0 5K
& >SS | 15,8 w8 1o 5Y
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LABORATORY REPORT:

EZPA METECD S PARTICULATE ANALYEISB

Project Number:

4232- 93 .- 05 /1

TEST

Client:

Ptfﬁ/!;;{ L}_JM

RUK

FILTER CATCH

WEIGHING PROCEDURE

'Sample Number: Filter Number: Weighings shall be to the nearest
: 0.1 mg. Weighings shall be to
Iy P + G : *consfant weight” which means a
- — - y difference of no more than 0.5 mg
X Date Time 1 By I grams between two consecutive weighingé,
with no less than eix hours of
IWeight #4 | deegiccation time between welghings.
iWelght #3
‘Weight #2| UG- ik 00 [uke| V298661
lweight #1| v/ 8k5 | 505 (MK G359 ¢ 99 IMPINGER CATCE VOLUKE =
Filter Tare Weight o. 34%0 F Measured Sample Volume, ml: A Y
INet Sample Weight b .ocoLs ‘Egtimated Volume Lost, ml:
| FRONT WASE i IMPINGER CATCE ORGANIC EXTRACTION |
'Sample Number: Measured |Estimated]| Sample Number: ) ;
i Sample Volume L4 2 ij‘? <
: Volume, ml|Lost, ml ‘ Date | Time | By grams
L 3 vooa 16 Weight £4
Date Time | By grams J Iweight #3 1
‘Weight #4 | | Weight #2|4-22-93 M 0C |MLC|2.¢2c72{
'Weight #1| | | fweight #19-21-93 [Sye |l |2.62087 |
Iweight #2] 42193 |4 Yo |MEC|2. 2594 | Dish Tare|«v/s/3 |0 v€ ERAE S,
iweight #1|4-/7-6%3 |4 58 |mkcl2gs75¢ ) IWeight of collected matte o w252 |
Dish Tare| /343 | /30 |af, o5 1297 ‘Less Solvent Blanks 1
iweight of collected matter = |p.o wdSG | Ethyl Ether based on 25 ml 40D ;
'‘Water Blank bpased on c7 ml| 5 veeoae 5 ‘Chloroform based on , ¢ Wl| oomnes |
| i o
‘hcetone Blank based on g7 ml| 5 oefot f . based on mi |
\Net Sample Welght o .0 w23 i Net Sample Weight i - oot 5_;—]';
IMPINGER ACETONE RINSE J IMPINGER CATCH MASS RESIDUE 3
iSample Number: Heasured Estimated ! \Sample Number: 3,/¢0§Fx STz 70
i Sample Volume ; —
) Volume, ml|Lost, ml | Date | Time | By | c¢rams
Dy oy 2 i lWeight #5 |
Date | Time | By | ograms | ‘Weight #4 l
Weight #3 | 1 . |wWeight #3 ; :
Weignt #2|-20-97| 7 s k] 2.599¢4 | |Reight #2| G- aB| 755 |MAL|Z.65 /59
‘Weight #1|¢/-/¢-43 q 2 iy 12,5¢46Y i weight #1) y/26/63 | 2:vs labe | 5.¢5198 :
iDish Tare| v/y/A5liess |ole |a.gaésdy  [2iSh Tare| v /s /=it 0 phols gacacy
iWeight of collected matter i f.cozza | ‘Wweight of collected matte? ¢ o in
‘Acetone Blank Dbased on 3o ml | £.0007 & iWater Blank based on Jsv ml| o, 0c0v>
|Net Sample Weight 0003 53 INet Sample Weight O-O/OY}JI

Form: SST-LABS2C
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LABORATORY REPORT: EPA METHOD 5 PARTICULATE ANALYSIS
Project Number: 4232- 3.5 /4 TEST RUN
Client: .y, 49 (, icudace / =
FILTER CATCH 4 WEIGEING PROCEDURE |
Sample Number: Filter Number: : Weighings shall be to the nearest i
3 wsr% 75 O ednafant waloht “whLeh moans a |
Date Time By | grams géé:::ngaooéoggeggggv‘éhagigﬁingg,
Waight #4 ‘c.l'éEicggt}.g;atg;nbgézeggusgicg,tftings.
Weight #3
Weight #2|y-q-g5| Yioe |MIZC|C34 F6
weight #1| o /L4y K0S | Mrl|C- 398 7 INPINGER CATCE VOLUME
[Fllter Tare Weight ©. 34902 Measured Sample Volume, ml: <Z4& %~ Y
Net Sample Welght ©.p00cQ | ‘Eptimated Volume Loat, ml:
FRONT WASH ' IMPINGER CATCH ORGANIC EXTRACTION :
Sample Number: Measured Eptimated {Sample Number: 2oy i
\s/ngr}-.g, ml ggégr,“eml | “i Date Time By grame ]"
3. Y220 T iWeight #4 |
Date Time By grame J 'Weight #3 !
Weight #4 L [weight #22|4-22.93{F:co |luyclesesz2|
Waight #3 - fweight £1|Y-2(-93| &8 jo lgtcl2.59532 ¢
welght #2|Y-jc. 63 |9 20 |UKkc|Z. (70271 |[Dieh Tare|v/s/i3 | 055 | pfe | 155054 |
Weight #1|Y—~(5—7 |9 25 |Lic|2. 67020 | |Wweight of collected matter’ | s.opuyp 1
Dish Tare| u/3/4 % |/, so D L0g 2% Less Sclvent Blanks
:weight of collected matte¥ O -0bids | :Ethyl Ether based on 3¢ ml PUT ’
fWater Blank based on 35 ml| o co0rL ‘ iChloroform based on 35 ml! » e005p !
Acetone Blank based on-¢ ml|, 400%5 : based on ml
Net Sample Weight l D-Obos’di 'Het Sample Weight 0,0041{04"
‘f IMPINGER ACETONE RINSE L . IMPINGER CATCH MASS RESIDUE }1 ......
Sample Rumber: gg;g\i}ged Sggtmgtedi |Sample Number: ’,/'-/.).951 S’ 297 lw
Volume, ml]Lost, ml | i Date ] Time By | grams |
Y v a0 q= . |Weight #5 |
Date Time By grams || IWeight #4 !
Weight #3 | iWeight #3
weight #2|9-20-9%3|7:4S (k]2 §2697F  [weight #2)1Y4-20-53|F:3< | Like |2 & ¢ 5287
iveight #1|Y-/6-43 (Y20 |Yyic 2£7 646y ‘Weight #1 Y /a3 L3y 4e | 2.6p53S .
Dish Tare| v/ s/ 3 1/65S |afe |26 299 Dioh Tare| v/ /o], Foe |pte | o 59703 )
Weight of collected mattef ~ 020200, | Weight of collected mattef © | .00y25 |
Acetone Blank based on g% ml 0 .00 10[ ]’ 'Wwater Blank based on Jop ml| ¢,00049
Net Sample Weight s J Net Sample Weight 0.00-433J
Form: SS5T-LABS2C
- ~ il el vl ala e N B



LABORATORY REPORT: EPA METEOD 5 PARTICULATE ANALYBIB

Project Number: 4232- g3 .55 ;¢ TEST RUN
Client: |/ /(4 [} aadais ! 2
FILTER CATCE I WEIGEING PROCEDURE
‘Sample Number: Fllter Number: ‘ Weighinge shall be to the nearest :
c.1 m%. Weighinge shall be to i
39018 -76/ ~consfant welght®™ which means a i
; = g difference of no more than 0.5 mg |
t Date Time By | grams between two consecutive welghings, |
] i with no lese ignn Bix hours of
{Wwelght #4 dasiccation time batwean weighings.
[Weight #3
[Weight #2|v(q-9% Y c? |MKY 0354 |f
Eieight £y w5ty Yo | KKCI0.35 399 INPINGER CATCH VOLUME -:
iFllter Tare Weight D.!f)':}tfl Heasured Sample Volume, ml: L{-z,’?- |
iNet Sample Weight 0.0014( | 'Estimateg Volume Lost, ml: ]
: PRONT WASE Jl i  IMPINGER CATCE ORGANIC EXTRACTIOK Ji
' Sample Number: Measured Estimated{ 'Sample Number: ]l
P Sample Volume i Ld i Y23 '
Volume, mliLost, ml Y Date Time By grams Jl‘
R E S 268 ! ‘Weight #4 !
Date Time By grams IWeight #3 :
ineight #4 . dweight #2]4.22-93 |[Fte |k \Z {2340
Weight #£3 | |weight #14-21-93 |5 (o |ube |2.6235Y
Welght #2| q-)c.03| 4. 25 | gike] 2.£727] \Dish Tarel|+// /573 |/?ec adC 1 2. G206 §
Weight #1|H—/5-¢7 |4:25 |lel 26747 1‘ |weight of collected matter 0.00196 |
\Dish Tare| ¢/ 1/ % ],' ek |ale 2.03953 {Less Solvent Blanks |
‘Wweight of collected matter © Py X ; :Ethyl Ether based on 5 ml| LoD
I
Water Blank based on ;5,3 ml| p.eoens | [chloroform based on 25 ml| 4 soca0
Acetone Blank based on ,p2xml| p.eorir | : based on ml
Net Sample Weight o33y I; iNet Sample Weight 0.02178
INPINGER ACETONE RINSE -} i IMPINGER CATCH MASS RESIDUE |
Sample Number: Measured |Estimated iSample Number: 3/oJ0y5s” N/
P Sample volume i L .g > 5 V. H5d
Volume, ml[Lost, ml | | Date Time By gramg
Yy a3 e 90 i |weight #5
L
Date Time By grams | iHeight #4
Weight #3 ; iweight #3 5‘75_/,}\3 Sies | ofhd 2 ey
1 - " - i P : Fy - ] - 1% 4
weignt #214-20973 |7:4Ys UKL |2.6ig50] [weight #2]4-39314:%< [ikC| 269290
weight #11Y-/9-G3 14 25 | yfci 7. 6£/81E; |Height #1| g/9/g3 | ¥:do lehe 1244348
Dish Tare 4/,,/:,~5| i#ee |ade 2,(:,';;”_1‘ Dish Tare! «/ s /4 slizor :a.{: 3083
Weight of collected matted cov49 | iWweight of collected matter ° . B2y
Acetone Blank based on ¥© ml| p 50013 ]‘ iWater Blank based on 3e0 Ml| ooy J
Net sample Weight 5003k 2 I [Net Sample Weight O.03I%2 }

Form: $ST-LABS2C
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LABORATORY REPORT!

EPA METHOD 5 PARTICULATE ANALYEIS

Project Number: 4232- 93 .5 ¢

tH

TEST

Client: ,C - Q—L-{ L}._} IR TP P

RUN

FILTER CATCE

WEIGEING PROCEDURE

sample Rumber: Filter Number: Weighinge ehall be to the nearest
3 73 N I T
Jq"“w— . difference ofgno more than 0.5 mg
Date Time By grame between two consecutive welghings,
Weaight #4 gé:Ecggtiggstmgnbgézezgufagig}fu.ngs.
Welight #3
Weight #2|y_|4-4i3| {02 |UKC |).35 25/
weight 21| u/$4 3 | Yifp |Mre 103529 IMPINGER CATCH VOLUME
Filter Tare Weight 2.3¢ara Measured Sample Volume, ml: 2 £ &
Net Sample Welight p,0ooSS Esetimated Volume Lost, ml: B
| FRONT WASH ] | IMPINGER CATCE ORGANIC EXTRACTION )
Sample Number: Igirigtize-ed Eggtmgted {?ample Number: =,y 3y J
Volume, ml|LoBt, ml | Date Time By grams
J,vran ise¢ Weight #4
Date Time By grams Weight #3
Welght #4 weight #2|4-22-93 |9 :p0 |uKkdZ2.635;/2
Weight #3 weight #1|Y-2(-93 |S:/0 |4kc 12.6729€
Welght #2|Y-]4-93|4:2 5 |Uke|2.72349¢ Dish Tare|//s/53 |, 205 | ple |Jogug
weight £l |-/ 93 | w25 |Hke | 2.€7373 lweight of collected matter . o366
bish Tare| o/ i1/ 5% | 75 2Ly |Less Solvent Blanks
Weight of collected matterﬁ' o.02¥%k iEthyl Ether based on Iy ml| ., o
Water Blank based on 2Y ml| o.eco,¢ Chloroform based on 5 sml| 4.00000
Acetone Blank based on _¢ ml| 5.0008% based on ml
Net Sample Weight 0.02%8° Net Sample Weight o .003 14

IMPINGER ACETONE RINSE

]

IMPINGER CATCE MASS RESIDUE ]

Form: SST-LABS2C

whn city testing

EIEi:;EDDﬁH

Sample Number: Meapured  |Estimated Sample Number: 3/4.2%6 SV 2% 2
Sample Volume
Volume, ml|Lost, ml Date Time By grams
divy 2 3Y Weight #5
Date Time By grams Weight #4
Weight #3 weight #3
Weight #2)|4-20-43| 745 |MkC| 263504 weight #2|4-50-9319:20 |MkC|2.61390
Weight #1|49-/4-93{4 .30 MK Z635/4 weight #1|¢/26/43 |3 :4§ g,,_‘ 2.6 /3a¢
Dish Tare; v/5/5 35| 70S 2.6392% Dish Tare| -/ s/ 5]iz05 259820
Weight of collected matter o .o02%Y Weight of collected matter o . 6153:@
Acetone Blank baeed on 3% ml 0,00015’ Water Blank based on sop Ml p.o00¥
Net Sample Weight 900193 | Net Sample Welght ©.0152Y




| LABORATORY REPORT: EPA METHOD 5 PARTICULATE ANALYEIB

Froject Number: 4232- 9 3. 55 ;¢ TEST RUN
‘ Client: ¢ _ 44 () awDa A >
’ FILTER CATCEH WEIGHING PROCEDURE
Sample Number: Filter Number: Weighings shall be to the nearest
e va, 77 O:1"ng. " Weiohings shall be to’
' B Date | Tima By grams géiﬁgﬁgngﬁo"éoﬁge'é'ﬁﬁfvgh&gigﬂingg,
Weight #4 gészcggtig:atmgnbg%:egguzgigginga.
l Weight #3
Weight #2] g-(4-G3 Y:p0 Mk lg,35(95
veight #1| v /5h3 | Yl MKC|B35713 IMPINGER CATCE VOLUME i
Filter Tare Weight D.Bﬁ"“i Measured Sample Volume, ml: ?-7[
Net Sample Weight D_oo,qu Eetimated Volume Lost, ml:
FRONT WASH } ! IMPINGER CATCH ORGANIC EITRACTION
Sample Number: g:;;tfged sg‘i{mgted |Sample Number: = ,¢ 35373
Volume, ml|Lost, ml 1 Date Time By grams
3,923y §% Weight #4
| Date Time By grams Weight #3
Weight #4 weight #2|-22-93|9:05 | upc| 2.6 1735
Weight #3 weight #1| 4-2(-9%3 |5:05 l4ytc |2.61/ 99
| [Fetone r2|ua-43] Gm (L2637 10 Dish Tare|v/s/33 liz.0 |age |2 o 915
Weight #1|Y4-/5-¢3 | 4:20 |utc|2.43259p [Weight of collected matter 0.60020
Diseh Tare| u/34 5 |i2,0 |pte | 22052 |Lese Solvent Blanks
Weight of cellected matted - 2.0/55 3 Ethyl Ether based on 25 ml| ,.p
Water Blank based on ¢ ml| o.00009 chlor:form based on 7% ml o 00020
Acetone Blank based on ¢4 ml o .oocoy Y based on ml
Net Sample Weight p-eld9é } Net Sample Weight O .o0aev
| IMPINGER ACETONE RINSE IMPINGER CATCH MASS RESIDUE |
Sample Number: Measured Estimated Sample Number: 3,«27%8% Sv:29s [
\SISTE:%%, ml }J‘gé\ér'neml | Date '| Time By grams
diy 236 'Y ' Weight #5
Date Time By grams Weight #4
weight #¥2 Weight #3
weight #214.20-3317:50 | MKC|2.62£657 weight #21Y4-30-9319 %0 (YK 2.6763D
weight #1|Y.)4.- G2 .3, |MKC|2,62649 weight #1] Y/4e/4% | Y:yo ghe | 2.63049
Dish Tare| v/s/%11 2.0 242335 pish Tare| v/ s A s5|,3,5 |ale |0 ¢5ca4
Wwaight of collected matterd 0.002 8¢ Weight of collected matter 6.0 35o7
Acetone Blank based on ¢5 ml|s ovC9g3 Water Blank based on Qo0 ml o .00042
Net Sample Weight 8.0010( Net Sample Weight o-03ysT
Form: SST-LABS2C

E TN city testing
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LABORATORY REPORT: EPA METHOD 5 PARTICULATE ANALYEIS

Project Number: 4232- g3..0F

il

Client: ¢ . fAd () awoaa

TEST

RUN

FILTER CATCH

WEIGHING PROCEDURE

Sample Number: Filter Number: weighings shall be to the nearest ,
3ir9222 7 7 oéonrgbnnt wexgh*gawﬂ?g%lngngoa l‘
Date | Time By grams gégaggﬁngfeo°£o§3er§3€fv§h32ighingg,
with no less than six houre of
wWeight #4 deeiccation time between welghings.
Weight #3
Weight #2993 {0 S |Yfc|0.35 20]
weight #1| v /¢h s (Yo |MKC|0.35 /91 IKPINGER CATCH VOLUME
Filter Tare Welight 5 .35088 Measured Sample Volume, ml: 34/
Ket Sample Weight o.oC11y 1 [Estimated Volume Lost, ml:
FRONT WASE ] i IMPINGER CATCE ORGANIC EXTRACTION
Sample Number: !gg;;\ilged Egitmgted {Sample Number: 28D YN
Volume, ml|Lost, ml [ Date Time By grame I
Yovody €Y Weight #4
Date Time By grams Weight #3
Weight #4 weight #2|4-22-93 |9:05 Wk |2.{5SBEY
Waeight #3 lweight #1|Y-.2{-9315:05 |uKC|2 63850 ]
Welght #2|9-/4-93 |Y:3p |UKc|2. 64 /9Y Dish Tarelv/s/53 | 135 Je532
Weight #1|4-15.6% (Y4206 |4lc 7_5«7/?3" Weight of collected matter v O.00/506
Diseh Tare| v/ 1/4 % |17/ 2hs | 2 022499 Legs Solvent Blanks
Weight of collected matter c!ova'is'l) Ethyl Ether based on ¢ ml AOD
Water Blank baeed on ¢y M|, se009 [Chloroform based on 2§ ml| 5 0peoO
Acetone Blank based on 4o ml|, oo04f based on ml
Net Sample Weight s.008%% jNet Sample Weight & wol3 s 1
IMPINGER ACETONE RINSE IMPINGER CATCH MASS RESIDUE
Sample Number: Meapured |Estimated lsample Number: 3/v.0¢ SV 3&€4
Sample Volume
Volume, ml|[Lost, ml Date Time By grams }
S e 236 3 Weight #5
Date Time By grame Weight 4
weight #3 Weight #3| 5/3 /3 (£ .cS 2t ERXT-LH
weight #2|Y.26-473 |7 .50 (MKc|2.425]3 weight #2|H-%0-93 K130 |HIlC| 2.6899
waight #114-/9-93|4:35 IWKC 12,62625 weisht #11y/ae/ey |2 45 | pte]a.Ci0gs
Dish Tare| v/ s/43%]12:19 2.42 346 Dieh Tare| /s A 5| 13:15 2. 659
Weight of collected matter' & o cold Weight of collected matted © oo 3ol
Acetone Blank based on 3 A ml 0,90034 Water Blank based on ppu ml|y. 00042
Net Sample Weight 0.00183 [Net sample weight ».03559

Form; SST-LABS2C

-
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LABORATORY REPORT: EPA XETHOD 5 PARTICULATE TEST BOLVENT BLANKS

Project Number: 4232- 53 -2 5y TEST
cilent: J o id - Wascau | /2
i DISTILLED, DEIONIIED WATER ACETONE
Sample Number: Measured Estimated Sample Rumber: Measured Estimatadi
Sample Volume Sample Volume ;
Volume, mliLost, ml Volume, ml{Lost, mi }
3140v) , 60 349D 9y i
i Date Time By grams Date Time By grams ¢
Welght #4 Welght #4 :
Weight #3 Weight #3 :
Weight #2|U-/6.G5|q>3 5 Yhizc |2 (5507 Weight #2|q-/¢-¢3|4: 35 i |2.¢¢ 752
welght #1| Y-/ 53| & 20 |AKC|2 15599 Weight #115./s. 47 |Y:120 |MKC |2 (075
Dish Tare| v /5/53| /7,5 |ale | o esge| |Dish Tate|g s 6= (i3 e [pde [2ec i s
Weight of residual matter o . oocal |weight of residual matter o pePso7 |
Mass Concentration: 5T A.;" mg/ml |Mass Concentration: /. 06 -5 mg/mlh
j CELOROFPORN ] ETEYL ETEER |
'Sample Number: Measured Estimated| Sample Number: Measured Estimated
' Sample Volume i Sample Volume '
i Volume, ml‘Lcst, ml Volume, ml |Lost, ml |
3140 gy 75 Si9093 7 é
Date Time | By grams | Date Time | By grams |
Weight #4 |Weight #4 |
Weight #3 Weight #3
Weight #214-22-93 |G 10S | lc|2.£ ] 9G5S weight #214-22-932 | 9:¢ £ |ihc |2 62530 ‘
Weight #1|Y4-21-93 | 7165 [ukKc 261957 weight #1|4-2(-93 |5:05 (ke |2.¢25,5]
Dieh Tare|u/s/63 | 135 lape |0 ¢ 1938 IDish Tare| o /sas | 132¢ lagy |ocpsse |
Weight of residual matter ! = O .coe 2D Weight of residual matter AD
Mass Concentration: gzy12.¢" mg/ml Mass Concentration: DD mg/ml:
i | s
Sample Number: Measured Estimated Sample Number: Measured Estimated]
Sample Volume Sample Volume
Velume, ml|Loet, ml Volume, mljLost, ml :
E
Date Time By grams Date Time By grams
Weight #4 | Weight #4
Weight #3 2 Weight #3 ;
Weight #2 ! Weight #2
Weight #1 Weight #1
Digh Tare Dish Tare
Weight of residual matter Weight of residual matter
Magg Concentration: mg/ml Mase Concentration: mg/ml]

Form: SST-LABS3C
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APPENDIX D

CALIBRATION DATA

E twin city testing




GAS METER AND ORIFICE CALIBRATION

Pretest calibration of TCT control unit #1 generated

a gas meter coefficient of 0.9895. Post test calibration
yielded a coefficient of 0.9949. Both sets of
calibration data are included on the following pages.
All calculations for tests performed using unit #1

were made using the lower (0.9895) calibration factor
which produces worst case emission data.

Pretest calibration of TCT control unit #2 generated

a gas meter coefficient of 1.0001. Post test calibration
yielded a coefficient of 1.0065. Both sets of
calibration data are included on the following pages.
All calculations for tests performed using unit #2

were made using the lower (1.0001) calibration factor
which produces worst case emission data.

PITOT TUBE CALIBRATION DATA
Pitot tubes used are a Type S pitot tube which meets

the design specifications described in EPA Method 2
and the base line coefficient of (.84 was assigned.

twin ity testing -




ORIFICE and DRY GAS METER CALIBRATION FORM

Date: Mar 26, 1993 Meter # 1 - Barometric Pressure,Pb: 29.83
QOrifice Gas Volume Temperature
manometer|Wet test Dry gas Wet test Dry gas meter
setting meter meter meter Inlet Outlet |Average| Time
dH,in.H20| vw, ft3 | vd, ft3 tw, dF |tdi, dF|tdo, dF {td, dF | e,min.
0.5 5.000 5.105 65 £9 66 67.5 13.68
1.0 5.000 5.097 65 71 67 69.0 9.65
2.0 10.000 10.151 €5 74 68 71.0 13.13
4.0 10.000 10.129 £5 78 68 73.0 9.78
£.0 10.000 10.140 65 g2 70 76.0 B.15
8.0 10.000 10.132 65 85 71 78.0 7.02
Y dHe
Vw Pb (td + 460) 0.0317 dH [ (tw + 460) e ] 2
vd [Pb + (dB/13.6)] (tw + 460) Pb (to + 460) Vw
Yi 1= 0.8829 dH@i 1 = 2.0842
Yi 2 = 0.9860 dHei 2 = 2.0703
Yi 3 = 0.8915 diEei 3 = 1.9127
Yi 4 = 0.9825 dH@l 4 = 2.1224
Yi 5 = 0.8%922 dHei 5 = 2.2025
Yi 6 = 0.951% dhei 6 = 2.1747
Y = 0.9895 dHe = 2.0945 :
Definitions:
Vw = Gas volume passing through the wet test meter, ft3.
vd = Gas volume passing through the dry gas meter, ft3.
tw = Temperature of the gas in the wet test meter, d4F.
tdi = Temperature of the inlet gas of the dry gas meter, dF.
tdo = Temperature of the outlet gas of the dry gas meter, dF.
td = Average temperature of the gas in the dry gas meter, dF.
dH = Pressure differential across orifice, in. H20.
Yi = Ratio of accuracy of wet test meter to dry gas meter for each run.
v = Average of Yi. Tolerance = +/- 0.02
Pb = Barometric pressure, in Hg.
e = Time of calibration run, min.
dHei = Orifice pressure differential for each run.
dH®@ = Average oriface pressure differential. Tolerance = +/- 0.20

=7
Qm_ = Mar 26, 1993

éé&jﬁ%ator - JagpéVTryba Date
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ORIFICE and DRY GAS METER POST TEST FORM

Client: KRAFT FOODS, INC., Wausau, Wisconsin
Date: Apr 2, 1993 Meter # 1 Barometric Pressure,Pb: 29.59
Max. Vacuum Achieved (in.Hg.): 5.0 Intermediate Orifice Setting: 2.50
dH@ Factor Used: 2.0945 Y Factor Used: .9895
Orifice Gas Volume Temperature
manometer (Wet test Dry gas Wet test Dry gas meter _
setting meter meter meter Inlet Outlet |Average| Time
dH,1n.H20| Vw, ft3 vd, ft3 tw, dF tdi, dF|tdo, d4F |td, 4F e,min.
2.50 10.000 9.938 692 73 67 70.0 12,22
2.50 10.000 10.062 69 77 69 73.0 12,27
2.50 10.000 10.206 68 80 71 75.5 12,32
Y dH@
Vw Pb (td + 460) 0.0317 @H [ (tw + 460) e ] 2
vd [Pb + (dH/13.6)] (tw + 460) Pb (to + 460) Vw
¥Yi 1 = 1.0019 dHRei 1 = 2.1237
Yi 2 = 0.9952_ dHei 2 = 2.1330
Yi 3 = 0.9876 dH@i 3 = 2.1343
Y = 0.9949 dHE = 2.1303
Difference = 0.55 % #* Difference = 1.71 % *
* Tolerance must be within +/- 5% of calibrated factors.
Definitions:
Vw Gas volume passing through the wet test meter, ft3.

va = Gas volume passing through the dry gas meter, ft3.
tw = Temperature of the gas in the wet test meter, dF.
tdi = Temperature of the 1nlet gas of the dry gas meter, dF.
tdo = Temperature of the outlet gas of the dry gas meter, dF.
td = Average temperature of the gas in the dry gas meter, dF.
dH = Pressure differential across orifice, in. H20.
Yi = Ratio of accuracy of wet test meter to dry gas meter for each run.
Y = Average of Yi.
Pb = Barometric pressure, in Hg.
e = Time of calibration run, min.
dHei = Orifice pressure differential for each run.
dH@ = Average oriface pressure differential.
e g,f’/fyz P Apr 2, 1993
Date

Eéi}frator - Jamequf;ba
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ORIFICE and DRY GAS METER CALIBRATION FORM

Date: Mar 24, 1993 Meter # 2 ~ Barometric Pressure,Pb: 29.76
Orifice Gas Volume Temperature
manometer |Wet test Dry gas Wet test Dry gas meter
setting meter meter meter Inlet Outlet |Average| Time
dH,in.H20| Vw, ft3 vd, £t3 tw, dF tdi, dritdo, dF (td, dr e,min,
0.5 5.000 5.060 67 74 71 72.5 12.82
1.0 5.000 5.028 68 77 74 75.5 9.22
2.0 10.000 10.100 68 78 72 75.0 13.58
4.0 10.000 10.115 67 81 74 77.5 9.50
6.0 10.000 10.113 67 88 78 83.0 7.80
8.0 10.000 10.130 &7 86 77 81.5 6.85
Y dHe
Vw Pb (td + 460) 0.0317 dH [ (tw + 460) e ] 2
vd [Pb + {(dH/13.6)] (tw + 460) Pb (to + 460) Vw
Yi 1= 0.9972 di@i 1 = 1.8313
Yi 2 = 1.0061 dHei 2 = 1.8809
Yi 3 = 0.9983 gHei 3 = 2.089%92
Yi 4 = 0.9985 dHei 4 = 1.9998
Yi 5 = 1.0040 dHei 5 = 2.0630
Yi 6 = 0.9966 dheli 6 = 2.1288
Y = 1.0001 dHe = 2.0005
Definitions:
Vw = Gas volume passing through the wet test meter, ft3.
vd = Gas volume passing through the dry gas meter, ft3.
tw = Temperature of the gas in the wet test meter, dF.
ctd = Temperature of the inlet gas of the dry gas meter, dF.
tde = Temperature of the outlet gas of the dry gas meter, dr. -
“a = Average temperature of the gas in the dry gas meter, dF.
T =~ Pressure differential across orifice, in. H20.
- Tatio of accuracy of wet test meter to dry gas meter for each run.
: - Average of Yi. Tolerance = +/- 0.02
PL = Barometric pressure, in Hg.
e = Time of calibration run, min.
~Rwy - Orifice pressure differential for each run.
~irage oriface pressure differential? Tolerance = +/- 0.20
L >
N 7 .
C iTma A A Mar 24, 1993
A e Jﬁyég Tryba Date

-
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ORIFICE and DRY GAS METER POST TEST FORM

Meter # 2

2.0005

Client: KRAFT FOODS, INC., Wausau, Wisconsin
Date: Apr 2, 1993
Max. Vacuum Achieved (in.Hg.}: 5.0
dHe Factor Used:

Y Factor Used: 1

Barometric Pressure,Pb:
Intermediate Orifice Setting:

.0001

29.59
2.00

Crifice
manometer
setting
dH, in.H20

Gas

Wet test
meter
Vw, ft3

Volume
Dry gas
meter
vd, ft3

Temperature

Wet test
meter
tw, A&F

Inlet
tdi,

dF

Dry gas meter

Outlet
tdo, dF

Time
e,min.

Average
td, dF

2.00

10.000

9.998

69 74

70

72.0 13.30

2.00

10.000

10.002

68 78

72

75.0 13.35

2.00

10.000

10.015

68.5 81

74

77.5 13.30

Y dH@

[ (tw

2.0012

Vw Pb (td + 0.0317 dH

460) + 460) e

] 2
Pb (to + vw

vd [Pb + (dH/13.6)] (tw + 460) 460)

dH@i

| o
fl

¥Yi 1= 1.0009

dH@1 2.0011

8]
I

Yi 2 = 1.0080

dH@i

W
]

Yi 3 1.0105 1.5824

1.994°9

Y 1.0065 dH@

Difference = 0.64 % * Difference = <(3.28 % *

* Tolerance must be within +/- 5% of calibrated factors.

Definitions:
Vw ft3.
vad
tw
tdi
tdo
td
dH
Yi

Y

Pb

through the wet test meter,
through the dry gas meter, ft3.
as 1in the wet test meter, dF.
Temperature of the 1nlet gas of the dry gas meter, dF.
Temperature of the outlet gas of the dry gas meter, dF.
Average temperature of the gas in the dry gas meter, dF.
Pressure differential across orifice, in. H20.
Ratio of accuracy of wet test meter to dry gas meter for each run.
Average of Yi.
Barometric pressure, in Hg.
Time of calibration run, min.
Orifice pressure differential for each run.
Average oriface pressure differential.

Gas volume passing
Gas volume passing
Temperature of the

e
dHei
dH@

1 (¢ V{1 O O

(/H\\ -
::%Ttiﬁwﬂﬂfn= d}é;;;%%:fﬁd<zl
;é;%{brator - -

twin city testing !

Apr 2, 1993

Date
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KRAFT GENERAL FOODS

RISTE U

April 15, 1993

Mr. Alan L. Trowbridge
Twin City Testing

662 Cromwell Avenue
5t. Paul, MN 55114

Dear Alan:

Enclosed you will find the production tally sheets for the air
emissions test completed on 3/30/93. As noted, the production
start time for the test period was 11:26 a.m. along with the weight
of each barrel and corresponding time interval it entered the
process. This should be sufficient data to determine an average
thruput per hour.

Also enclosed are sheets for lot number 5028 and random barrel
numbers with corresponding moisture samples. The moistures can be
used to compute an average entering cheese moisture.

If you have any questions regarding the above data sheets, piease
advise.

Sincerely,
f e U

fbhn W. Franke

:’. """“‘*"}:"'\.._ ‘

JWF:crg _.
Enclosure

CC: Rhonda O'leary
State of Wisconsin - D.N.R.
5301 Rib Mountain Drive
Wausau, WI 54401
Chuck Phillips - Kraft -~ Wausau
Chris Fuss - Kraft - Wausau
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BARREL EVALUATION

PAGE A SYSTEM KNO:
/ ROMANO PARMESAN ITALIAN (Blended) 67/33
Barrel Dump Operator Name: M’“/r// Date: 313?73
Vd shift:_’ M
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EVALUATION
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