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ACFM
cc (mi)
DSCFM
DSML
DEG-F (°F)
DiA.

FP
FT/SEC

g
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ABBREVIATIONS

actual cubic feet per minute

cubic centimeter (milliliter)

dry standard cubic foot of dry gas per minute
dry standard milliliter

degrees Fahrenheit

diameter

finished product for plant

feet per second

gram

gallons per minute

grains per actual cubic foot

grains per dry standard cubic foot
grams per dry standard cubic meter
horsepower

hours

inches

inches of mercury

inches of water

pound

pounds per dry standard cubic foot
pounds per hour

pounds per million British Thermal Units heat input
pounds per million British Thermal Units heat input
long tons per day

megawatt

milligrams per dry standard cubic meter
micrograms per dry standard cubic meter
micrometer

minutes

nanograms

ohm-centimeter

particulate matter

pounds per hour

parts per million

parts per million carbon

parts per million, dry

parts per million, wet

parts per trillion

pounds per square inch

square feet

tons per day

micrograms

percent by volume

percent by weight

< (when following a number)

Standard conditions are defined as 68°F (20°C) and 29.92 IN. of mercury pressure.
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INTERPOLL LABORATORIES, INC.
(612) 786-6020

Certifications Required For Performance Test Reports

Note: All performance lest reports must contain a certification by the responsibie parties that the test results have been reported
accurately, that the field data is a true representation of the sampling procedures, and that the process data is a true indicator
of the operating parameters of the emissions unit at the time of the performance test. (Ref. Minn. Rules pt, 7017.2040),
Performance test results will not be accepted without certification of the repor.

1. Certification of sampling procedures by the team leader of the personnel conducting the sampling
procedures:

"I certify under penaity of law that the sampling procedures were performed in accordance with the

approved test plan and that the data presented in this test report are, to the best of my knowledge and belief,

true, a?m?and complete. /:f(ll exceptions are listed and explained below.”

- 25 / ’
Signature: / dn /éffﬁ Ky Printed Name of Person Signing: 9/.'4:4:- /éw fé,‘ae-a o

Title:{_/" r/f?f {_"’é//?/ "LW Date: 22 ST S
= U"" g ] v
2. Certification of analytical procedures by the person responsible for the laboratory analysis of field
samples:

“| certify under penalty of law that the analytical procedures were performed in accordance with the
requirements of the tesi methods and that the data presented for use in the test report were, to the best of

my knowledge and bejigf, true, accurate, and compiete. All exceptions are listed and explained below.”

Signature: ﬁ%ﬂéﬂé Printed Name of Person Signing: _Jav/d T Schnedsr

Title: Qi Sl cer Date: 3Ly

3. Certification of test report by the senior staff person at the testing company who is responsible
for compiling and checking the test report:

"| certify under penalty of law that this test report and ail attachments were prepared under my direction or

supervision in accordance with a system designed to assure that qualified personnel properly gathered and

evaluated the test information submitted. Based on mv inquiry of the person or persons who performed

sampling and analysis relating to the performance test, the information submitted in this test report is, to the

best of my knowledge and belief, true, accurate, and complete. All exceptions are listed and explained
below.”

inted Name of Person Signing: Dﬂﬂfo/ J. bczspe.—..____
ate: 3/23/94

o -
4 4
4, Certification of test report by owner or operator of the emission facility:

"I certify under penalty of law that the information submitted in this test report accurately reflects the
operating conditions at the emission facility during this performance test and describes the date and nature
of all operational and maintenance activities that were performed on process and control equipment during
the month prior to the performance test. Based on my inquiry of the person or persons who performed the
operational and maintenance activities, the information submitted in this test report is, to the best of my
knowledge and belief, true, accurate, and complete. All exceptions are listed and explained below.”

Signature: Printed Name of Person Signing:
Title: Date:

) 1-3-94-CASTACKAWPFORMS\S-480
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INTERPOLL LABORATORIES, INC.
(612) 786-6020

Certifications Required For Performance Test Reports

Note: Al performance test reports must contain a cerification by the responsible parties that the test results have been reporned
accurately, that the field data is a true representation of the sampling procedures, and that the process data is a true indicator
of the operating parameters of the emissions unit at the time of the performance test. (Ref. Minn. Rules pt. 7017.2040).
Performance test results will not be accepted without certification of the report.

1. Certification of sampling procedures by the team leader of the personnel conducting the sampiing
~ procedures:

"l certlrv under penalty of law that the sampling procedures were penormed in accordance with the

approved test plan and that the data presented in this test report are, to the best of my knowledge and belief,

true, accurate, and complete. All exceptions are listed and explained below.”

Signature: Printed Name of Person Signing: _ S¢err ccovp Bmwence e
Title: Date: 2 I3
2. Certification of analytical procedures by the person responsible for the laboratory analysis of field

samples:
" certity under penalty of law that the analytical procedures were performed in accordance with the
requirements of the test methods and that the data presented for use in the tesi report were, to the best of
my knowledge and belief, true, accurate, and complete. All exceptions are lisied and explained below."
Signature: éﬂu—l ; Printed Name of Person Signing: _fawd T Schnes Lo~
Title: Q4 office- Date: 3y /24

3. Certification of test report by the senior staff person at the testing company who is responsible
for compiling and checking the test report:

"] certify under penalty of law that this test report and all attachments were prepared under my direction or
supervision in accordance with a system designed to assure that qualified personnel properly gathered and
evaiuated the test information submitted. Based on mv inquiry of the person or persons who performed
sampling and analysis relating to the performance test, the information submitted in this test report is, to the
best of my knowledge and belief, true, accurate, and complete. All exceptions are listed and explained
below.”

Signature:@'”:;@r\ﬁﬂnted Name of Person Signing: 3}71&/ . bﬁeb

Title: = en)/ S Date: 23/ 7L

4, Certification of test report by owner or operator of the emission facility:

"] certify under penalty of law that the information submitted in this test report accurately reflects the
operating conditions at the emission facility during this performance test and describes the date and nature
of all operational and maintenance activities that were performed on process and control equipment during
the month prior to the performance test. Based on my inquiry of the person or persons who performed the
operational and maintenance activities, the information submitted in this test report is, to the best of my
knowledge and belief, true, accurate, and complete. All exceptions are listed and explained below.”

Signature: Printed Name of Person Signing:
Title: Date:

) 1-3-94-C S TACKQIWRFORMS\S-180
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1 INTRODUCTION

During February 22 - 24, 1994 Interpol| Laboratories Personnel conducted State Air
Emission Compliance Tests on the following sources at the American Crystal Sugar (ACS)
Plant in East Grand Forks, Minnesota:

EMISSION
SOURCE POLLUTANT POINT _NO.
"A" Pulp Dryer Stack PM,NO, 3
“B" Pulp Dryer Stack PM,NOx,Cascade tmpactor 4
“C" Pulp Dryer Stack PM,NO, 5
No. 1 Boiler Stack PM,CO 1
No. 2 Boiler Stack PM,CO 2

Scott Bainville, Duane Van Hoever, Dave Vaaler, Ed Juers, and Ken Nuessmeier performed
the on-site portion of the test. Coordination between testing activities and plant operation
was provided by Bruce Keifenheim, Stuan Eickhoff, and Doug Ransdell of ACS. A member
of the Minnesota Pollution Control Agency did not witness the test.

Particulate evaluations were performed in accordance with EPA Methods 1 - 5, CFR
Title 40, Part 60, Appendix A (revised July 1, 1992). Preliminary determinations of the gas
finear velocity profile was made before the first particulate determination at each site to allow
selection of the appropriate nozzle diameter required for isokinetic sample withdrawal. An
Interpoll Labs sampling train which meets or exceeds specifications in the above-cited
reference was used to extract particulate samples by means of a glass-lined probe. Wet catch
samples were collected in the back half of the Method 5 sampling train and analyzed as per
Minnesota Rules, Part 7005.0500.

The oxides of nitrogen samples were collected during the particulate determinations
using an all-glass Method 7 sampling train. A heated stainless steel probe was used to
extract the samples from the exhaust stream. A plug of glass-wool was used in the end of

the probe to remove particulate material.




The NO, samples were collected in volume-calibrated two-liter all-glass flasks. An
aliquot of 25 cc of absorbing solution was added to each flask on-site; the flask was closed;
inserted into the sampling train; and evacuated. The probe was then purged and the sample
collected over a 15 second interval. The flask was then closed; the flask removed from the

sampling train; shook for two minutes and then secured for transport to the laboratory.

Upon arrival at the laboratory, the NO, samples are logged in, placed in a designated
area and maintained at 72 °F for 24 hours to allow completion of the conversion of NO to
NO, and absorption in the acidified peroxide reagent. The flasks are then shook to complete
absorption; attached to a mercury manometer and the static pressure and temperature

recorded. The samples are then recovered and analyzed by ion chromatography.

An integrated flue gas sample was extracted simultaneously with each particulate
sample using a specially designed gas sampling system. Integrated flue gas samples were
collected in 44-liter Tedlar bags housed in a protective aluminum container. After sampling
was complete, the bags were sealed and returned to the laboratory for Orsat analysis. Prior
to sampling, the Tedlar bags are leak checked at 15 IN.HG. vacuum with an in-line
rotameter. Bags with any detectable inleakage are discarded. The integrated flue gas
samples on the No. 1 and 2 Boilers were also analyzed for carbon monoxide in accordance
with EPA Method 10 (NDIR).

Testing on the "A" Pulp Dryer Stack was conducted from 2 test ports oriented at 90
degrees on the stack. The test ports are located diameters 2 downstream and 5.5 diameters
upstream of the nearest flow disturbances. A 24-point traverse was used to collect
representative particulate samples. Each traverse point was sampled 2.5 minutes to give a
total sampling time of 60 minutes per run. Visible emission determinations were unable to

be performed due to converging plumes.

Testing on the "B" Pulp Dryer Stack was conducted from 2 test ports oriented at 90
degrees on the stack. The test ports are located 2 diameters downstream of a flow
straightener and 2 diameters upstream of the nearest flow disturbances. A 24-point traverse
was used to collect representative particulate samples. Each traverse point was sampled 2.5
minutes to give a total sampling time of 60 minutes per run. Visible emission determinations

were unable to be performed due to converging plumes.




Testing on the "C” Pulp Dryer Stack was conducted from 2 test ports oriented at 90
degrees on the stack. The test ports are located 2 diameters downstream and 2 diameters
upstream of the nearest flow disturbances. A 24-point traverse was used to collect
representative particulate samples. Each traverse point was sampléd 2.5 minutes to give a
total sampling time of 60 minutes per run. Visible emission determinations were unable to

be performed due to converging plumes.

Testing on the No. 1 Boiler Stack was conducted from 4 test ports oriented at 90
degrees on the stack. The test ports are located 4.5 diameters downstream and 2.4 diameters
upstream of the nearest flow disturbances. A 24-point traverse was used to collect
representative particulate samples. Each traverse point was sampled 2.5 minutes to give a

total sampling time of 60 minutes per run.

Testing on the No. 2 Boiler Stack was conducted from 4 test ports oriented at 90
degrees on the stack. The test ports are located 4.5 diameters downstream and 2.4 diameters
upstream of the nearest flow disturbances. A 24-point traverse was used to collect
representative particulate samples. Each traverse point was sampled 2.5 minutes to give a

total sampling time of 60 minutes per run.

The important results of the test are summarized in Section 2. Detailed resuits are
presented in Section 3. Field data and all other supporting information are presented in the

appendices.




2 SUMMARY AND DISCUSSION

The results of the air emission tests are surmmarized in Tables 1 - 13, The

compliance status of each source in each parameter is presented in the tables below.

PARTICULATE COMPLIANCE STATUS

EMISSION PM PM
POINT SOURCE Emission Limit Emission Rate
Number NAME (LB/HR) (LB/HR)

3 "A" Puip Oryer 15.94 10.1

4 "B" Pulp Dryer 17.94 17.1

5 "C" Pulp Dryer 14.62 13.0

1 No. 1 Boiler 14.6 8.29

2 No. 2 Boiler 14.6 6.87

OXIDES OF NITROGEN COMPLIANCE STATUS

EMISSION NO, NO,
POINT SOURCE Emission Limit Emission Rate
Number NAME (LB/HR) (LB/HR)

3 "A" Pulp Dryer 13.04 11.4

4 "B" Pulp Dryer 14.79 16.0

5 "C" Pulp Dryer 13.04 15.2

Note that the average NO, emissions for the B and C Dryers are based upon six NO,
samples each as an error in the field resulted in double sampling of NO, flasks 43-48, which
includes all of Run 1 on the B Pulp Dryer and Run 3 on the C Pulp Dryer. No other
difficulties were encountered in the field or in the Iaboratory evaluation of the samples. On
the basis of these facts and a complete review of the data and results, it is our opinion that
the results reported herein are accurate and ciosely reflect the actual values which existed
at the time the test was performed.
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Table 6.

Summary of the Results of the February 23 & 24, 1994 Oxides of Nitrogen

Emission Compliance Tests at the American Crystal Sugar Plant in East Grand

Forks, Minnesota.

Emission Rate

Emission Factor

Date Time (LB/HR) (LB/10°BTU)
(A - Pulp Dryer Stack)

2-24-94  0915-1015 1.1 0.32
2-2494  1030-1130 10.2 0.30
2-24-94 _ 1145-1245 13.0 _0.38
Average‘ 11.4 0.33
(B - Pulp Dryer Stack)

2-23-94  1630-1730 nfa n/a
2-23-94  1730-1910 14.0 0.29
2-23-94  1940-2040 17.9 0.37
Average 16.0 0.33
(C - Pulp Dryer Stack)

2-24-94  0830-0930 16.3 1.0
2-24-94 0940-1040 14.1 1.4
2-24-94  1045-1145 n/a n/a
Average 15.2 1.2

nfa - Not available, an error in the field resulted in double sampling of NO,
flasks 43-48, which includes all of Run 1 on the B Pulp Dryer and Run 3 on

the C Pulp Dryer.
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Table 7. Summary of the Results of the February 22 & 23, 1994 Carbon Monoxide
Emission Compliance Tests at the American Crystal Sugar Plant in East Grand
Forks, Minnesota. '

Emission Rate Emission Factor

—

L

AN

S

Date Time (LB/HR) {LB/10°BTU) _

(No. 1 Boiler Stack)

2-22-94 1220-1330 167 0.49
2-22-94 1430-1532 154 0.44
2-22-94 1610-1715 156 0.43
Average 159 0.45
(No. 2 Boiler Stack)

2-23-94 1105-1210 75 0.23
2-23-94 1250-1353 64 0.20
2-23-94 1415-1518 69 0.22
Average 69 0.22
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3 RESULTS

The results of all field and laboratory evaluations are presented in this section. Gas
moisture is presented first followed by the computer printout of the particulate, oxides of
nitrogen, carbon monoxide, and particle size distribution results. Preliminary measurements

including test port locations are given in the appendices.

The results have been calculated on a personal computer using programs written in
Extended BASIC specifically for source testing calculations. EPA-published equations have
been used as the basis of the calculation technigues in these programs. The particulate

emission rate has been calculated using the product of the concentration times flow method.
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3.1 Results of Volumetric Flow Rate Determinations
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Interpoll Labs Report No. 4-2326
American Crystal Sugar
East Grand Forks, MN

Test No. 1
C Pulp Dryer Stack

Results of Volumetric Flow Rate Determination-----—-—- Method 2
Bate of Determination............ 02-22-94
Time of Determination....... {HRS} 1250
Barometric pressure....... {IN.HG)} 29.94
Pitot tube ceoefficient........... .84
Number of sampling ports......... 2
Total number of points........... 24
Shape of duct...... ..o Round
Stack diameter........cvua (IN) 48
Duct area.....ccoeaasnsess {SQ.FT) 12.57
Direction of flow........c.c.uo... UP
Static pressure........... {IN.WC) -.85
Avg. gas temp...... .00 {DEG-F) 210
Moisture content.......... (% V/V) 33.27
Avg. linear velocity..... (FT/SEC) 61.4
Gas density......covvv.. (LB/ACF) .05230
Molecular weight...... (LB/LBMOLE) 29.39
Mass flow of gas.......... (LB/HR) 145175
Volumetric flow rate.............

aetual . e i e e (ACFM) 46262

dry standard............ (DSCFM) 24288

19




Interpoll

Test No. 2
B Pulp Dryer Stack

Results of Volumetric Flow Rate Determination

Date of Determination............
Time of Determination....... (HRS)
Barometric pressure....... (IN.HG)
Pitot tube coefficient...........
Number of sampling ports.........
Total number of points...........
Shape of duct....... .o
Stack diameter............... (IN)
Duct area.......covua.n {SQ.FT)
Direction of flow.......cccv ..
Static pressure........... {(IN.WC}
Avg. gas temp............. (DEG-F)
Moisture content.......... (% Vv/V)
Avg. linear velgcity..... (FT/SEC)
Gas density........... ... {LB/ACF)
Molecular weight...... {LB/LBMOLE)
Mass flow of gas.......... {LB/HR)
Volumetric flow rate.............

actual ... .t a e (ACFM)

dry standard............ {DSCFM)

20

s e

Labs Report No. 4-2326
American Crystal Sugar
East Grand Forks, MN

Method 2

02-23-94

845

29.43

. 84

24

Round

59

18.99

up

237

27 .37

60.3

.05059

29.28

208383

68652
37082




Interpoll Labs Report No. 4-2326
American Crystal Sugar
East Grand Forks. MN

Test No. 4
A Pulp Dryer Stack

Results of Volumetric Flow Rate Determination------- Method 2
Date of Determination............ 02-24-94
Time of Determination....... (HRS) 749
Barometric pressure....... {IN.HG) 29.28
Pitot tube coefficient........... .84
Number of sampling ports..,....... 2
Total number of points........... 24
Shape of duct.. ... e oo Round
Stack diameter........cc0c.. {IN} 47
Duct area. ..... . eeereoes (SQ.FT) 12.05
Direction of flow...... ... up
Static pressure. ... .«..... {IN.WC) -.78
Avg. gas temp............. (DEG-F) 209
Moisture content.......... {3 V/V) 31.36
Avg. linear velocity..... (FT/SEC) 60.2
Gas density.............. (LB/ACF) .05161
Molecular weight...... (LB/LBMOLE) 29.34
Mass flow of gas.......... (LB/HR} 134810
Volumetric flow rate.............

actual ..o i e e e e {ACFM} 43532

dry standard............ (DSCFM) - 23032
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Interpoll Labs Report No. 4-2326

Test Ng. 5
C Pulp Dryer Stack

Results of Volumetric Flow Rate Determination

Date of Determination............
Time of Determination....... {HRS)
Barometric pressure....... (IN.HG}
Pitot tube coefficient...........

Number of sampling ports.........

Total number of points...........
Shape of duct........ ¢ o,
Stack diameter............... (IN)
Duct area....... .. coeuenvas (SQ.FT)

Direction of flow......uo.o v an.

Static pressure........... {IN.WC)
Avg. gas temp............. ({DEG-F)
Moisture content.......... (% V/V)
Avg., linear velocity..... (FT/SEC)
Gas density.............. (LB/ACF)
Molecular weight...... {LB/LBMOLE)
Mass flow of dés .......... {LB/HR)
Volumetric flow rate.............

actual.......iivnssnnans {ACFM)

dry standard............ ({DSCFM}

22

American Crystal Sugar
East Grand Forks, MN

Method 2

0z2-24-94

1021

29.28

.84

24

Round

48

12.57

up

214

28.67

61.1

.04989

28.00

137911

46076
25121




3.2 Results of the Orsat & Moisture Analyses
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Interpoll

Test No, 1
No. 1 Boiler Stack

Results of Orsat & Moisture Analyses--

Run 1
Date of run 02-22-94
Dry basis (orsat)
carbon dioxide............ 11.20
OXVIBM . v v v v v s amevnansoreans 8.50
nitrogen. .. ... iit i 80.30
Wet bhasis (orsat)
carbon dijoxide............ 10.00
OXYOeN . & i vttt et v seat s 7.5%9
nitrogen.........cicne... 71.73
water vapor...... ..o 10.68
Dry molecular weight........ 30.13
Wet molecutlar weight........ 28.84
Specific gravity............ 0.996
Water mass flow...... (LB/HR) 31348
FO 1.107

24

Labs Report No,.

4-2326

American Crystal Sugar
East Grand Forks,

MN

-—--Methods 3 & 4(%v/v)

Run 2

02-22-

11.

80.

10.

72.

30.

29.

94

60

.10

30

50

.33

71

.45

18

03

1.003

27175

1.103

Run 3

Q2-22-~

11.

80.

10.

73

30.

29.

94

60

.10

30

56

.37

.07

.00

18

ok:]

1.005

26842

1.103




Interpoll Labs Report No.

Test No. 1
C Pulp Dryer Stack

Results of Orsat & Moisture Analyses--

Run 1
Date of run 02-22-94
Ory basis (orsat)
carbon dioxide............ 4.80
OXYgeNM. « i vttt e s en s o s 15.50
nitrogen....... ... 79.70
Wet basis (orsat)
carbon dioxide............ 3.20
OXYGENM . ot it st s o s vt ae s eass 10.34
nitrogen..... .ot 53.18
water vapor. . ...t ceans 33.27
Dry molecular weight..... PR 29.39
Wet molecular weight........ 25.60
Specific gravity............ 0.884
Water mass flow...... {LB/HR) 34007
FO i 1.125

25

4-2326

American Crystal Sugar
East Grand Forks,

MN

—---Methods 3 & 4(%v/v)

Run 2

0z2-22-

15.

79.

52.

33.

29.

25.

24

.20

00

80

.45

.95

95

65

43

59

0.884

35018

1.135%

Run 3

02-22-

15,

79.

10,

53.

3z2.

29.

25.

94

.80

40

80

.22

34

56

85

38

64

0.886

34548

1.146




Interpoll
Test No. 2
No. 2 Boiler Stack
Results of Orsat & Moisture Analyses-—-
Run 1

Date of run 02-23-94
Dry basis {orsat)

carbon dioxide............ 12.10

Lo T = - T o 7.40

nitrogen.....co0eci. 80.50
Wet basis (orsat)

carbon dioxide......... ... 10.86

Lol = 1 - T 6.64

nitrogen. .... ..ot vvvecene 72.22

Wwater Vvapor. ... ... uaeieras 10.28
Dry molecular weight........ 30.23
Wet molecular weight........ 28.97
Specffic gravity.... ..o ... 1.001
Water mass flow...... (LB/HR) 26422
FO 1.116

26

Labs Report No.
American Crystal

Fast Grand Forks,

4-2326
Sugar

MN

-~~Methods 3 & 4(3v/Vv)

Run 2

02-23-

12.

BO.

11

73

30.

29.

94

20

.30

50

.08

.63

.08

.21

24

12

1.006

23211

1.115

Run 3

02-23-

12.

BO.

11.

73.

30.

29.

94

40

.10

50

3z

.48

48

.72

27

20

1.009

21064

1.113




Interpoill

Test No. 2
B Pulp Dryer Stack

Results of Orsat & Moisture Analyses

Run 1
Date of run 02-23-94
Dry basis {orsat)
carbon dioxide............ 3.90
OXYUB . v v v me e et o s sssaas 16.50
nitrogen....... e e e 79.60
Wet basis {orsat)
carbon dioxide............ 2.83
OXY UM s v v v s s v s s nasaannsane 11,98
nitrogen. . ...... .0 ennn 57.82
Wwater Vapor. ... .o 27.37
Dry molecular weight........ 29.28
Wet molecular weight........ 26.20
Specific gravity............ 0.305
Water mass flow...... (LB/HR) 38867
FO 1.128

27

Labs Report No.
American Crystal Sugar
East Grand Forks,

4~2326

MN

Methods 3 & 4(3v/v).

Run 2

02-23-

16.

79.

12

58,

27.

29.

25,

94

.90

50

60

.84

.02

00

13

28

22

0.906

38505

1,128

Run 3

0z2-23-

16.

79.

i2

58.

27.

29,

26.

94

.80

50

60

.84

.02

oo

14

28

22

0.906

38876

1.128
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Interpoll Labs Report No. 4-2326

Test No. 3
B Pulp Dryer Stack

(CASCADE IMPACTOR)

Results of Orsat & Moisture Analyses

American Crystal Sugar
fast Grand Forks, MN

---Methods 3 & 4(3v/v)

Run 1
Date of run 02-23-94
Dry basis (orsat)
carbon dioxide............ 3.90
OXYO@M. v 4 vt s st s s s s v s s s noss 16.50
carbon monoxide........... 0.00
nitrogen. . ... ..o ean 79.60
wWet basis (orsat)
carhon dioxide............ 2.86
OXYGEBM . ¢t v v vt s v s v a s s snosans 12.12
carbon monoxide........... 0.00
nitrogen...... .o eercanans 58.45
water vapor.......ocs a0 26.56
Dry molecular weight........ 29.28
Wet molecular weight........ 26.29
Specific gravity............ 0.908
Water mass flow...... {LB/HR) 0.00
1.128
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l Interpoll Labs Report No. 4-2326
American Crystal Sugar
East Grand Forks, MN

) Test No. 5
C Pulp Dryer Stack

Results of Orsat & Moisture Analyses—----- Methods 3 & 4(%v/v}
Run 1 Run 2 Run 3
Date of run 02-24-94 02-24-94 02-24-94

Dry basis (orsat)

carbon dioxide............ 2.00 1.30 4.20
OXY YRy v v vt v v e aas o nnsonnan 18.70 19.60 16.30
] NItrOgeNn. . vt i iieannenns 79.30 79.10 79.50
]
;4 Wwet basis (orsat)
| ) carbon dioxide............ 1.43 0.93 3.00
OXYgeN . i i ittt it i s 13.34 13.98 11.63
’ nitrogen. . ... . v nns 56.56 56.42 56.71
] water vapor.........ceuu. 28.67 28.67 28.67
Dry molecular weight........ 29.07 28.99 29.32
-J Wet molecular weight........ 25.89 25.84 26.08
Specific gravity............ 0.894 0.893 0.901
' ) FO 1.100 1.000 1.0858
29a
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Interpoll Labs Report No.
American Crystal
East Grand Forks,

Test No. 4
A Pulp Dryer Stack

Results of Orsat & Moisture Analyses

Run 1
Date of run 0z2-24-94
Dry basis (orsat)
carbon dioxide............ 4.40
OXYGEMN . o v vt i it ettt 15.90
NitrogeN. .. v ittt eroras 79.70
Wet basis {orsat)
carbon dioxide............ 3.02
Lo 0V = 1= 2 10.91
Nitrogen.. ... oot 54.70
water vaporl. ... e et s s 31.36
Dry molecular weight........ 29.34
Wet molecutar weight........ 25.78
Specific gravity............ 0.891
Water mass flow...... ({LB/HR) 30149
FO 1.136

29

4-2326
Sugar

MN

Methods 3 & 4(%v/v)

Run 2

0z2-24-

16.

79.

11.

55.

30.

29.

25.

94

.30

00

70

.99

14

50

37

33

89

0.894

287313

1.140

Run 3

02-24-

16

79.

11.

55.

30.

25.

25,

94

.30

. GO

70

.00

18

69

12

33

92

0.895

28372

1.140

1h,0




3.3 Results of Particulate | oading Determinations
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Interpoll Labs Report No. 4-2326
American Crystal Sugar
East Grand Forks, MN

Test No. 1
No. 1 Boiler Stack

Results of Particulate Loading Determinations--—-—-—-- Method 5

Run 1 Run 2 Run 3
Date of run 02-22-94 02-22-94 02-22-94
Time run start/end..... (HRS) 122071330 1430/1532 1610/1715
Stati¢c pressure...... (IN.WC) -0.44 -0.424 -0.44
Cross sectional area (SQ.FT) 60.71 60.71 60.71
Pitot tube coefficient...... . 840 .840 . 840
Water in sample gas

condenser............. (ML) 0.0 0.0 0.0

impingers.......... (GRAMS) 108.0 94.0 93.0

desiccant.......... {GRAMS} 16.0 12.0 11.0

total. .. oo nennn. {GRAMS} 124.0 106.0 104.0
Total particulate material..

.......... collected{grams) 0.0401 0.0330 0.0243
Gas meter coefficient....... 1.0027 1.0027 1.0027
Barometric pressure..{IN.HG) 29.73 29.93 29.73
Avg. orif.pres.drop..{IN.WC) 2.158 2.06 2.22
Avg. gas meter temp..{DEF-F) 80.1 g88.6 87.9
Volume through gas meter....

at meter conditions...{(CF) 49,97 49.40 51.35

standard conditions. {DSCF) 48.91 47.91 49 .55
Total sampling time....{(MIN) 60.00 50.00 60.00
Nozzle diameter......... (IN) .310 .310 .310
Avg.stack gas temp ..({(DEG-F} 412 408 407
Volumetric flow rate........

actual....... . {ACFM) 174096 168648 175764

dry standard....... {DSCFM) 93492 92871 96705
Isokinetic variation..... (%) 101.0 99.6 99.0
Particulate concentration...

actual....... v....{GR/ACF) 0.00679 0.006885 0.00416

dry standard..... (GR/DSCF) 0.01265 0.01063 0.00757
Particle mass rate...(LB/HR) 10.138 8.460 6.272
F-factor ....... (DSCF/MMBTU) 9780 9780 9780
Emission factor...(LB/MMBTU) 0.030 0.024 0.017
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Interpoll Labs Report No. 4~2326
American Crystal Sugar
East Grand Forks, MN

Test No. 1
C Pulp Dryer Stack

Results of Particulate Loading Determinations------- Method 5

Run 1 Run 2 Run 3
Date of run 02-22-94 02-22-94 02-22-94
Time run start/end..... {HRS) 1418/1622 1705/1911 1940/2146
Static pressure...... {IN.WC) -0.95 -0.95 -0.95
Cross sectional area (SQ.FT) 12.57 12.57 12.57
Pitot tube coefficient...... . 840 .840 . 840

Water in sample gas

condenser............. (ML) 0.0 0.0 0.0

impingers.......... (GRAMS) 452.0 461.0 454.0

desiccant.......... (GRAMS) 11.0 10.0 5.0

total.............. (GRAMS) 463.0 471.0 459.0
Total particulate material..

.......... collected(grams) 0.1748 0.2005 0.1507
Gas meter coefficient....... 0.9976 0.99786 0.9976
Barometric pressure, ., {IN.HG) 29.94 29.94 29.94
Avg. orif.pres.drop..{IN.WC) 0.47 0.47 0.48
Avg. gas meter temp..{(DEF-F) 85.0 85.0 84.6
Volume through gas meter....

at meter conditions...(CF) 45,24 45.25 45,60

standard conditions. {DSCF) 43.79 43.80 44,17
Total sampling time....{MIN) 120.00 120.00 120.00
Nozzlte diameter......... ({IN)} .184 .184 .184
Avg.stack gas temp ..{(DEG-F) 212 : 213 215
Volumetric flow rate........

actual. ..o e eeeas {ACFM) 45487 47360 47936

dry standard....... (DSCFM} - 24316 24619 25136
Isokinetic variation..... {%) 102.2 100.9 99.7
Particulate concentration...

actual............ {GR/ACF} 0.03221 0.03671 0.02760

dry standard..... {GR/DSCF} 0.06160 0.07064 0.05265
Particle mass rate...(LB/HR) 12.839 14.907 11,343
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Test No. 2
No, 2 Boiler Stack

Results of Particulate Loading Determinations

Date of run

Time run start/end..... {HRS)
Static pressure...... (IN.WC)
Cross sectional area (SQ.FT)
Pitot tube coefficient,.....

Water in sample gas

CONAENSET . v v v e v s e v s nn {ML)
impingers.,......... {GRAMS)
desiccant.......... (GRAMS)
total.............. (GRAMS)

Total particulate material..
.......... collected{grams)

Gas meter coefficient.......
Barometric pressure..{IN.HG)
Avg. orif.pres.drop..(IN.WC)
Avg. gas meter temp..(DEF-F)

Volume through gas meter....
at meter conditions...{CF)
standard conditions. (DSCF)

Total sampling time....{(MIN)
Nozzle diameter........,. (IN)
Avg.stack gas temp ..{DEG-F)
Volumetric flow rate........

actual.............. {ACFM)

dry standard....... {DSCFM)
Isokinetic variation..... (%)

Particulate concentration...
actual............ {GR/ACF)
dry standard..... {GR/DSCF}

Particle mass rate...{LB/HR)

F-factor ....... ({DSCF/MMBTU)
Emission factor...{LB/MMBTU)

Interpoll

Run 1
02-23-94

1105/1210

-0.33
60.71
. 840

0.
96.

8.
104.

og e ole)

0.0316
1.0027
29.36

1.65
72.2

43.68
42.80
60.00

.310
387

143886
82214

100.5

0.00625
0.01138%

8.028

9780
0.025
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Labs Report No.
American Crystal
East Grand Forks,

Run 2
02-23-94

1250/1353

-0.33
60.71
. 840

0.
79.
11.
90.

OO0 00

0.0297

1.0027
29.36
1.60
83.3

43.57
41.81
60.00
.310
391
147699
81536

99.0

0.00605
0.01096

7.660

9780
0.024

4-2326
Sugar
MN

~-Method 5

Run 23
02-23-94

141571518

-0.33
60.71
. 840

0.
74.

8.
g2.

OCO0OO0O0o

0.0191

1.0027
29.36
1.52
89.3

42.65
40.47
62.00

.310
392

141763

78612

99.4

0.00404
0.00728

4.906

9780
0.015




Test No. 2
B Pulp DOryer Stack

Results of Particulate Loading Determinations

Date of run

Time run start/end..... (HRS)
Static pressure...... (IN.WC)
Cross sectional area (SQ.FT)
Pitot tube coefficient......

Water in sample gas

condenser............. (ML)
TMPIiNgersS. e eees.. {GRAMS)
desiccant.......... {GRAMS)
total...ieeeinanns {GRAMS)

Total particulate material..
.......... collected(grams)

Gas meter coefficient.......
Barometric pressure..{IN.HG)
Avg. orif.pres.drop..(IN.WC)
Avg. gas meter temp..(DEF-F}

Volume through gas meter....
at meter conditions...(CF)
standard conditions. (DSCF)

Total sampling time....(MIN)
Nozzle diameter......... {IN)
Avg.stack gas temp ..(DEG-F)
Volumetric flow rate........

actual. ..o e e v (ACFM)

dry standard....... (DSCFM)
Isokinetic variation..... (%)

Particulate concentration...
actual {GR/ACF}
dry standard..... (GR/DSCF)

Particlie mass rate...{LB/HR)

Interpoll

Run 1
0z2-23-94

102171225

34

-0.79
18.99
. 840

w w
[ d O
w dOuwo
OO0 00

0.1444

0.9976
29.43
0.43
85.3

41.20
39.17

120.00

.184
239

68268

36779

91.3

0.03063
0.05688

17.931

Labs Report No.
American Crystal Sugar
East Grand Forks,

Run 2
02-23-94

1300/1503
-0.79

18.99
.840

w w
n o
~ O
OO0

0.1430

0.9976
29.43
0.43
B5.3

43.55
41.41

120.00

.184
237

68024

36865

96. 3

0.0z2887
0.05329

16.839

-—— s iy

4-2326

MN

Run 3
02-23-94

1543/1744

-0.79
18.99
. 840

0.
331.
7.
338.

o000

0.1427

0.9976
29.43
0.46
84.3

44 .91
42.78

120.00

.184
236

68536

37205

98.6

0.02793

0.05147

16.413




Test No. 4
A Pulp Dryer Stack

Results of Particulate Loading Determinations

Date of run

Time run start/end..... ({HRS)
Static pressure...... {IN.WC)
Cross sectional area {(SQ.FT)
Pitot tube coefficient......
Water in sample gas
condenser......cc0000. (ML)
impingers.......... {GRAMS)
desicecant.......... (GRAMS)
total.......c..v. .. {GRAMS)

Total particulate material..
.......... collected(grams)

Gas meter coefficient.......
Barometric pressure..{IN.HG)
Avg. orif.pres.drop..{IN.WC)
Avg. gas meter temp..(DEF-F)

Volume through gas meter...
at meter conditions...(CF)
standard conditions. {DSCF)

Total sampling time....(MIN)
Nozzle diameter......... {IN)
Avg.stack gas temp ..(DEG-F)
Votumetric flow rate........

actual.............. {ACFM)

dry standard....... (DSCFM)
Isokinetic variation..... (%)

Particulate concentration...
actual............ {GR/ACF)
dry standard..... (GR/DSCF)

Particle mass rate...{LB/HR}

35

Interpoll

Run 1
02-24-94

930/1134

-0.78
12.05
. 840

0.
403.
13.
416.

o000

0.1536

1.0027
29.28
0.41
69.7

43.86
42.83
120.00

.184
208

44409

23522

99.3

C.02923

0.05521

11,132

Labs Report No.
American Crystal

4~-2326
Sugar

East Grand Forks. MN

Run 2
02-24-914

1200/1405

-0.78
12.05
.840

0.
380.
12.
39z2.

OO0 O0

0.1278

1.0027
29.28
0.41
73.8

43.64
42.38
120.00

.184
204

43415

23490

gg.2

0.02512

0.048645

9,353

--Method 5

Run 3
02-24-94

1425/1625

-0.78
12.05
. 840

0.0
380.0
11.0
381.0

0.1372
1.0027
29.28

0.42
74.4

44.08
42.76
120.00

.184
203

43154

23462

99.2

C.02690

0.04950

9.956




3.4 Resuits of Oxides of Nitrogen Determinations
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Test No. 4
A Pulp Dryer Stack

Results of Oxjides of Nitrogen (NOx) Determinations

Date of run...... e e e e

Time of run..;......... (HRS)
Flask number........... e
Volume of flask......... (ML)

Data: time of sampling

flask temperature..(DEG-F)

bar. press......... {IN.HG)
flask vacuum....... (IN.HG)
flask abs. press...(IN.HG)

Data: Time of Flask Opening
flask temperature..(DEG~F)
lab. bar. press....{IN.HG)
flask static press.{IN.HG)
flask abs. press...{IN.HG)

Volume gas sampled....(DSML}

Moisture content...... {¥V/V)

Nitrate in gas sample...(]G)
NO2 in gas sample....... {1G)

NOx Concentration

{GR/DSCF} . v v ineannnnn
(MG/DSCM) v v v v s i e eeenn e
(PPM=DRY )\ s o eeeiennnnnens
(PPM=WET) e st ienreecmnnnes

NOX Emission rate....(LB/HR)

Interpoll

Run 1A

02-24-94
930

61
2100

60.0C0
29.28
26.55

2.73

70.00
29.10
-0.25
28.85

1800
30.55

284.0
210.7

0.0512
117

61

43

10.30
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Labs Report No. 4-2328

American Crystal Sugar
East Grand Forks,

Run 1B

02-24-94
945

62
2079

60.00
29.28
26.60

70.00
29.10

29.00

17396

30.55

273.0
202.6

0.0493
113

59

41

Run 1C

02~-24-94
1000

63
2067

60.00
29.28
26.60

70.00
29.10

28.40

1745

30.55

318.0
235.9

0.0591
135

71

49

11.91

Minnesota

Run 1D

02-24-94
1015

64
2087

60.00
29.28
26.55

70.00
29.10

30.00

1868

30.55

350.0
259.7

0.0608
139

73

50

12.24




Test No. 4
A Pulp Dryer Stack

Results of Oxides of Nitrogen (NOx) Determinations

Date of rUB . . vttt vt v o on s

Time of run....... ... (HRS)
Flask number....... . eveuus
Volume of flask......... {ML)

Data: time of sampling
flask temperature..(DEG-F)
bar. press......... {IN.HG)
flask vacuum....... (IN.HG)
flask abs. press...(IN.HG)
Data: Time of Flask Opening

flask temperature..(DEG-F)

lab. bar. press....{(IN,HG)
ftask static press. {IN,.HG)
flask abs. press...(IN.HG}

Volume gas sampled....{DSML)
Moisture content...... {¥V/V)

Nitrate in gas sample...(JG)
NO2 in gas sample....... (1G)

NOx Concentration

(GR/DSCF) .t v iene e ieennnn.n
(MG/DSCM) v v v r et iannneens
(PPM=DRY)...v.vvunn e
(PPM-WET) . v v esisvnmnnnnns

NOX Emission rate....(LB/HR)

Interpolil

Run 2A

02-24-94

38

1030

65
2068

60.00
29.28
26.65

70.00
29.10

28.80

1776

30.55

324.0
240.4

0.0592
135

71

49

11.91

Labs Report No. 4-2326

American Crystal Sugar
East Grand Forks,

Run 28

02-24-94
1045

66
2096

60.00
29.28
26.65

70.00
29.10

28.20

1759

30.55

274.0
203.3

0.0505
116

60

42

10.17

Run 2C

02-24-94
1100

19
2069

60.00
29.28
26.65

70.00
29.10

29.80

1845

30.55

251.0
186.2

0.0441
101

53

37

——— -

Minnesota

Method 7

Run 2D

02-24-94
1115

20
2060

60.00
29.28
26.60

70.00
29.10

28.10

1718

30.558

261.0
193.7

0.0493

113
595!

41




Interpoll Labs Report No., 4-2326
American Crystal Sugar
East Grand Forks, Minnesota

Test No. 4
A Pulp Dryer Stack

Results of Oxjdes of Nitrogen (NOx) Determinations----——=--- Method 7

Run 3A Run 38 Run 3C Run 3D
Date of run. .... oo 02-24~-94 02-24-94 02-24-94 (02-24-94
Time of run............ (HRS) 1200 1215 1230 1245
Flask number.......¢ccoviuuan 21 22 23 24
Volume of flask......... {ML) 2068 2031 20586 2031

Data: time of sampling

flask temperature..{(DEG-F) 60.00 60.00 60.00 60.00
bar. press......... (IN.HG) 29.28 29.28 29.28 29.28
flask vacuum....... {IN.HG) 26.70 26.70 26.70 26.70
flask abs. press...{IN.HG) 2.58 2.58 2.58 2.58

Data: Time of Flask Opening

flask temperature..(DEG-F) 70.00 70.00 70.00 70.00
lab. bar. press....{IN.HG) 29.10 29.10 29.10 29.10
flask static press.{IN.HG) -1.90 -0.30 -1.25 1.70
flask abs. press...{IN.HG) 27.20 28.80 27.85 30.80
Volume gas sampled....(DSML) 1671 1747 1705 1881
Moisture content...... {3V/V) 30.55 30.55 30.55 30.55
Nitrate in gas sample...(]JG) 368.0 335.0 342.0 349.0
NQO2 in gas sample....... {Jg) 273.0 248.6 253.8 259.0°

NOX Concentration

{(GR/DSCF) v v ittt it e i i n e 0.0714 0.0622 0.0650 0.0602
(MG/DSCM) . . v ittt i e i e e e 163 142 149 138
(PPM=-DRY ) ... .. it i in e 85 74 78 72
(PPM=WET ) . v i ittt st nneneas 59 52 54 50
NOX Emission rate....(LB/HR) 14.39 12.52 13.10 12.12
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Test No. 2
B8 Pulp Dryer Stack

Results of Oxides of Nitrogen (NOx) Determinations

Date of run........ e vnns

Time of run.........e.. (HRS)
Flask number......vccueuv.n.
Volume of flask......... (ML)

Data: time of sampling
flask temperature..{DEG-F)
bar. press......... {IN.HG)
flask vacuum....... {IN.HG)
flask abs. press...(IN.HG)
Data: Time of Flask Opening
flask temperature..(DEG-F)
lab. bar. press....{(IN.HG)
flask static press. {IN.HG)
flask abs. press...(IN.HG}
Volume gas sampled....(DSML)
Moisture content...... {sV/V)

Nitrate in gas sample...(J)G)
NO2 in gas sample....... (]G)

NOx Concentration

{(GR/DSCF) ... it vv v s ienaann
(MG/DSCM) . ... eviecronanan
(PPM-DRY).... .o
{PPM-WET ). ...t iueivacann

NOX Emission rate....(LB/HR)

60

29.
26.
.63

70.
29.
=-5.
23.

Interpoll

.00

43
80

co
11
65
46

1427

27.

40

68

Labs Report No.
American Crystal

East Grand Forks,

Run

02-23-

1B

94

1700

44

2090

60.
29.
26.
.63

70.
29.
.70
29.

810)
43
80

00
11

81

1864

27.

68

Run

02-23-

1C

94

1715

456

2090

60.
29,
.85
.58

26

70.
.11
-6,
23.

29

00
43

00

00
11

1407

27.

68

4-2326
Sugar
Minnesota

Method 7

Run

02-23-

1D

94

1730

45

2086

60.
29.43
.90

.53

26

70.
29.
-5.
24,

00
43

00
11
00
11

1477

27.

68
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Test No. 2
B Pulp DOryer Stack

Results of Oxides of Nitrogen {(NOx) Determinations

Date of ruUnN.....civ vt evenss.

Time of run............ {HRS)
Flask number.........vouaeeen
Volume of flask......... {ML)

Data: time of sampling
flask temperature..(DEG-F)
bar. press......... {(IN.HG}
flask vacuum....... {IN.HG)
flask abs, press...{IN.HG)
Data: Time of Flask Opening
flask temperature.. (DEG-F)
iab. bar. press....{(IN.HG}
flask static press. {IN.HG)
flask abs. press...(IN.HG)
Volume gas sampled....(DSML)
Moisture content...... (3V/V)

Nitrate in gas sample...(]G)
NQ02 in gas sample....... (JG)

NOx Concentration

(GR/DSCF) ... vt inernnnan
{MG/DSCM) . ... 0 cn i ii e
(PPM=DRY ). ... eviennnnns
(PPM-WET) ... viienesnn.

NOX Emission rate....(LB/HR)

Interpoll

Run 2A

02-23-94
1745

47
2074

60.00
29.43
26.95

70.00
29.11
0.50
29.61
1847

27.68

41

Labs Report No. 4-2326

American Crystal Sugar
East Grand Forks,

Run 2B

02-23-94
1835

48
2102

60.00
29.43
26.85

70.00
29.11
-3.35
25.76

1598

27.68

Run

02-23

2C

-94

1850

67

2073

60

29.
26.

70.
29,

29.

.00
43
95
.48

0o
11
. 60
71

1853

27

.68

259.0
192.2

0.0453

14

104
54
39

.53

Minnesota

Method 7

Run 2D

02-23-94
1910

68
2101

60.00
29.43
27.00

70.00
29.11

0.50
29.61

1875

27.68

243.0
180.3

0.0420
96
50
36

13.47




Test No. 2
B Pulp Dryer Stack

Results of Oxides of Nitrogen (NOx) Determinations

Date of run...... v uun.
Time of run............ {HRS)

Flask number........c.o.v..
Volume of flask......... (ML)

Data: time of sampling

flask temperature..(DEG-F)

bar. press......... {IN.HG)
flask vacuum....... (IN.HG)
flask abs. press...(IN.HG)

Data: Time of Flask QOpening

flask temperature..(DEG-F)
lab. bar. press....(IN.HG)

flask static press.{IN.HG)

flask abs. press...{IN.HG)
Volume gas sampled....{(DSML)
Moisture content...... {3V/V)

Nitrate in gas sample...(]}G)
NO2 in gas sample....... {JG)

NOx Concentration

(GR/DSCF) v i v vnsennnnnns
CAMG/DSCM) « v v e e e ieeenns
(PPM=DRY) v vttt innnnnn.
(PPM=WET) e s vt vernnmnnennn

NOX Emission rate....(LB/HR)

Interpol]d

Run 3A

02-23-94
1945

69
2069

60.00
29.43
26.85

70.00
29.11

29.21
1808
27 .68

276.0
204.8

0.0495
113

59

43

15.87

42

Labs Report No. 4-2326

American Crystal Sugar
East Grand Forks,

Run 3B

02-23-94
2013

70
2071

60.00
29.43
26.80

70.00
29.11
-0.10
29.01

1793

27.68

307.0
227.8

0.0555
127

66

48

17.80

Run 3C

02-23-94
2029

71
2038

60.00
29.43
26.80

70.00
29.11
-6.50
22.61

1335

27.68

253.0
187.7

0.0614
141

74

53

19.70

Minnesota

Method 7

Run 3D

02-23-94
2040

72
2092

§0.00
29.43
26.80

70.00
29.11
-4.30
24.81

1522

27 .68

270.0
200.3

0.0575
132

69

50

18.44

~



Interpoll Labs Report No. 4-2326
American Crystal Sugar
East Grand Forks, Minnesota

Test No. 5
€ Pulp Dryer Stack

Results of Oxides of Nitrogen (NOx)} Determinations------—--- Method 7

Run 1A Run 1B Run 1C Run 1D
Date of run..........cccv.. 02~-24-94 02-24-94 02-~-24-94 02-24-94
Time of run............ {HRS) 832 847 914 929
Flask number. .. ... .o eueua. 13 14 15 16
Voiume of flask......... (ML) 2060 2048 2045 2067

Data: time of sampling

flask temperature..{DEG-F)} 50.00 50.00 50.00 50.00
bar. press......... {IN.HG) 29.24 29.24 29.24 29.24
flask vacuum....... {IN.HG) 26.70 26.90 26.80 26.85
flask abs. press...{IN.HG) 2.54 2.34 2.44 2.39

Data: Time of Flask Opening

flask temperature..(DEG-F) 70.00 70.00 70.00 70.00
Tab. bar. press....{IN.HG)} 29.10 29.10 29.10 29.10
flask static press. {IN.HG) 1.10 6.35 5.75 -0.40
flask abs. press...{IN,HG) 30.20 35.45 34.85 28.70
Volume gas sampled....{DSML) 1867 2223 2173 1782
Moisture content...... {5V/V) 28.69 28.69 28.69 28.69
Nitrate in gas sample...{(]JG) 525.0 454.0 436.0 438.0
NO2 in gas sample....... {j1G) 389.5 336.9 323.5 325.0

NOx Concentration

{GR/DSCF ) .. v it ittt tnan 0.0912 0.0662 0.0651 0.0797
(MG/DSCM) ... i vt ettt annaen 209 152 149 182
{(PPM=DRY ). .ttt it st e anens 109 78 78 95 -
(PPM=WET ) ........i'iueuana, 78 56 56 68
NOX Emission rate....{LB/HR) 19.62 14.25 14,00 17.15

43
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Test No. 5
C Pulp Dryer Stack

Results of Oxides of Nitrogen (NOx) Determinations

Date of PUN. . ...i0 i ieevers

Time of run......c.e.e.. {HRS)
Flask number.........ciuiieeea
Yolume of flask......... {ML)

Data: time of sampling
flask temperature..(DEG-F)
bar. press......... {IN.HG)
flask vacuum....... {IN.HG)
flask abs. press...(IN.HG)

PData: Time of Flask Opening
flask temperature..(DEG-F)
lab. bar. press....{IN.HG)

flask static press.{IN.HG)
flask abs. press...(IN.HG)

Volume gas sampled....{DSML)
Moisture content......{%V/V)

Nitrate in gas samplie...(JG)
NO2 in gas sample....... {Ja)

NOx Concentration

{GR/DSCF ). ... i v
(MG/DSCH) . .. .o v v v i s e e e s a s
(PPM-DRY ). ... .o
{PPM-WET)........coavunn

NOX Emission rate....{LB/HR)

Run

02-24

Interpoil

2A

-94
945

17

2054

45

29.
26.

70

29.

30.

1

.00
24
90
.34

.00
10
.60
70

S07

28.569

33
24

3.0
7.1

0.0566

130
68
48

12.18

44

Labs Report No.

4-2326

American Crystal Sugar
East Grand Forks,

Run 2B

02-24-94
958

18
2045

40.00
29.24
26.60

2.64

70.00
25.10
-5.00
24.10

1432

28.69

327.0
242.6

0.0740
169

89

63

15.93

Run

02-24-

2¢

94

1014

43

2088

40.
29.
27.
.14

70

00
24
10

.00
29.
.65
23.

10

45

1454

28.

69

Minnescota

Run

02-24-

Method 7

2D

94

1030

44

2090

40

70

.00
29,
27.
.14

24
10

.00
29.
.70
29,

10

80

1892

28.

69
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Interpoll Labs Report No

Test No. 5
C Pulp Dryer Stack

Results of Oxides of Nitrogen (NOx) Determinations---------

Run 3A Runn 3B Run 3C
Date of PUN. ... .ot evennan 02-24-94 02-24-94 02-24-94
Time of run............ {HRS) 1048 1108 1120
Flask number......ccoeeeeeen 45 46 47
Volume of flask......... (ML) 2086 2090 2074
Data: time of sampling
flask temperature..(DEG-F) 40,00 40.00 35.00
bar. press......... (IN.HG) 29.24 29.24 29.24
flask vacuum....... {IN.HG) 27.10 26.90 27 .40
flask abs. press...(IN.HG) 2.14 2.34 1.84
Data: Time of Flask Opening
flask temperature..(DEG-F) 70.00 70.00 70.00
1ab. bar. press....{IN.HG) 2%9.10 29.10 29.10
flask static press.{IN.HG) 5.00 6.00 0.50
flask abs. press...(IN.HG) 34.10 35.10 29.60
Volume gas sampled....{DSML) 2184 2242 1884
Maisture content...... (3V/V) 28.69 28.69 28.69

Nitrate in gas sample...(JG)
NQ2 in gas sample....... (]G)

NOx Concentration
(GR/DSCFJ.v v ieinenenanns
(MG/DSCM) . . vttt r e caesavnn
(PPM=DRY )} . v s vt s v e s s e nnnns
(PPM=WET ) .. i evrvavsmannss

NOX Emission rate....{(LB/HR)
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. 4-2326
American Crystal Sugar
East Grand Forks, Minnesota

Method 7

Run

02-24-

3D

94

1135

48

2102

36

70.
29.
.35
25.

.00
29.
27.
.44

24
80

00
10

75

1674

28.

69




3.5 Results of Carbon Monoxide Determinations
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Interpoll

East Grand Forks,

Test No. 1
No, 1 Beoiler Stack

Results of CO Determinations

Run 1
Date of run 02-22-94
Time run start/end..... (HRS) 122071330
Total sampling time....{(MIN) 60.0
Moisture content...... (3V/V) 10.68
02 Concentration...... {(¥V/V) 8.50
Volumetric flow rate (DSCFM) 93492
CO concentration..........-.
(GR/DSCF ). et v i et i e v v e annann 0,2086
(MG/DOSCM ) . .. . ittt e e ee e n 477.865
(PPM-=WET ) .ot ittt s st n e nen 366.21
{(PPM=-DRY) . ... .. i i 410.00
(PPM-DRY @ 7% 02)....10014. 459,20
CO emission rate..... (LB/HR) 167.178
N
CO = Carbon monoxide

* ’

A trailing "<’ symbol

Labs Report No.

—— .y —— — S — — W N — AN - —

Run 2

02-22-94

143071532

60.0

92871

0.1534
442.70
344,09
380.00
412.40

1583.916

indicates that the true value

is less than or equal to the reported value
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4-2326
American
Minnesota

Method 10

Run 3

02-22-94

1610/1715

60.0

96705

0.1883
431.05
336.70
370.00
401.55

156.053




Test No. 2
No. 2 Boiler Stack

Results of CO Determinations

Date of run
Time run start/end...

Total sampling time..

Moisture content.....
02 Concentration.....

Volumetric flow rate

CO concentration.....
{GR/DSCF ). v
({MG/DSCM)}....cvo...
(PPM-WET)..........
{PPM-DRY ). .. vvveu..
{PPM-DRY @ 7% 02)..

CO emission rate.....

CO = Carbon monoxide

A traf]ing ‘<’ symbol
is less than or equal

Interpoll Labs Report No.
American Crystal
East Grand Forks,

Run 1 Run 2

02-23-94 02-23-94

..{HRS}) 1105/1210 1250/1353
.. ({MIN} 60.0 60.0
(3V/V) 10.28 9.21
(3V/V) 7.40 7.30
(DSCFM) 82214 81536
....... 0.1069 0.0916
....... 244.65 209.70
....... 188.41 163.42
....... 210,00 180.00
....... 216,18 183.94
{(LB/HR) 75.298 64.0009

indicates that the true value

to the reported value
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T — —— A . — Y ———————

4-2326
Sugar
Minnesota

Method 10

Run 3
02-23-94
141571518

60.0

78612

0.1018
233.00
182.56
200.00
201 .44

68.571




3.6 Results of Opacity Observations
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Interpoll Labs Report No. 4-2326
American Crystal Sugar
East Grand Forks, Minnesota

Test No. 4
A Pulp Dryer Stack

Results of Opacity Observations - ---—————-—-———-—- EPA Method 9*
Percent Optical Relative
Opacity Density Frequency{%)

0 .0000
5 .0223
10 .0458
15 .0706
20 .0969
25 - .1249
30 .1549
35 .1871
40 .2219
45 .2596
50 .3010
55 . 3468
60 .3979
65 .4559
70 .5229
75 .6021
80 .6990
85 .8239
90 1.0000
95 1.3010
g9 2.0000

Observer: Rick Eidem

Cert. Date: 10-6-93
Date of Observation: 2-22-94
Time of Observation: 0930-

> Could not read due to cloud cover and plumes intermixing.
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Interpoll Labs Report No. 4-2326
American Crystal Sugar
East Grand Forks, Minnesota

Test No. 2
B Pulp Dryer Stack
Resuits of Opacity Observations -—-—-—-—-—=-—-=——-—-w. EPA Method 9*
- Percent Optical Relative
Opacity Density Frequency(%)
0 .0000
5 .0223
10 .0458
15 .0706
20 .0969
25 .1249
30 .1549
35 .1871
40 .2219
45 .2596
50 .3010
55 .3468
60 .3979
65 .4559
70 .5229
75 .6021
80 .6990
85 .8239
80 1.0000
95 1.3010
99 2.0000C

Observer: Rick Eidem

Cert. Date: 10-6-93

Date of Observation: 2-22-94
Time of Observation: 1000-

* Could not read due to cloud cover and plumes intermixing.
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Interpoll tabs Report No. 4-2326
American Crystal Sugar
East Grand Forks, Minnesota

Test No. 1
C Pulp Dryer Stack
Results of Opacity Observations - —--c-w———————w_ EPA Method 9*
Percent Optical Relative
Opacity Density Freguency (%)
0 . 0000
5 .0223
10 .0458
15 .0706
20 .0969
25 .1249
30 . 1549
35 .1871
40 .2219
45 .2596
50 L3010
55 .3468
60 .3979
65 .4559
70 .5229
75 .6021
80 .6990
85 .8239
90 1.0000
95 1.3010
99 2.0000

Observer: Rick Eidem

Cert. Date: 10-6-93

Date of Observation: 2-22-94
Time of Observation: 1400-

* Could not read due to cloud cover and plumes intermixing.
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3.7 Results of Particle Size Distribution
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N

Interpoll Labs Report No. 3-1638
American Crystal Suger
East Grand Forks, Minnesota
Test No. 3

Results of the Particle Size Distribution Determination

Sample Identification: B Pulp Dyrer Stack - February 23, 1994
Cascade Impactor Sampling

Assigned Density: 1.00 g/cc

Run 1

Stage um % =

Preimpactor 10.0 10.9

1 6.1 18.0

2 4.0 23.0

3 2.5 29.8

4 1.5 33.2

5 0.98 36.0

6 0.61 39.5

7 0.35 45.6
um "Aerodynamic equivalent diameter in microns
% > Relative cumulative frequency - percent by mass of aerosol with

diameters greater than stated size
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Interpoll Labs Report No. 4-2326
American Crystal Sugar
East Grand Forks, MN

Test No. 3
B Pulp Dryer Stack

(CASCACE IMPACTOR)

Results of Particulate Loading Determinations------- Method 5
Run 1

Date of run 02-23-94

Time run start/end..... (HRS) 1833/1940

Static pressure...... {IN.WC) -0.79

Cross sectional area (SQ.FT) 18.99

Pitot tube coefficient...... .840

Water in sample gas

condenser. ... {ML) 0.0
impingers. .. eeesa. {GRAMS) 201.0
desiccant.......... {GRAMS) 5.0
total.......coc. ... {GRAMS) 206.0
Total particulate material..
.......... collected{grams} 0.0697
Gas meter coefficient....... 0.9976
Barometric pressure..{IN.HG) 29.43
Avg. orif.pres.drop..{(IN.WC) 0.71
Avg. gas meter temp..{(DEF-F} 82.0
Volume through gas meter....
at meter conditions...{(CF) 28.05
standard conditions. (DSCF) 26.85
Total sampling time....(MIN) 60.00
Nozzle diameter......... (IN) .206
Avg.stack gas temp ..(DEG-F) 236
Volumetric flow rate........
actual. ... i {ACFM) 68604
dry standard....... (DSCFM) 37510
Isokinetic variation..... {%) 97.9
Particulate concentration..
actual............ {GR/ACF) 0.02189
dry standard..... {GR/DSCF) c.04004
Particle mass rate...{LB/HR) 12.87
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4

RESULTS OF FUEL ANALYSES
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D

INTERPOLL LABORATORIES, INC.
Fuel Laboratory

(612) 786-6020
3/11/94
Client: AMERICAN CRYSTAL SUGAR, EAST GRAND FORKS
Laboratory Log Number: 2326-85-7242
Source: A PULP DRYER
Sample Identification: COAL, 2/24/94
Proximate and Ultimate Analysis WT %
Proximate Analysis WT %
Moisture & Moisture As
Parameter Ash Free Free Received
Moisture, Total 24.97
Ash 373 2.79
Volatile Matter 42,55 40.96 30.73
Fixed Carbon (calculation) 57.43 55.31 41.50
Sulfur 037 0.35 0.26
Heating Value, BTU/LB. 13028 12542 9410
Ultimate Analysis WT %
Moisture & Moisture As
Parameter Ash Free Free Received
Moisture, Total 24.97
Ash 3.73 2.79
Carbon 78.66 75.73 56.82
Hydrogen 432 4.16 3.12
Nitrogen 1.48 1.43 1.07
Oxygen {calculated) 15.17 14.60 10.96
Sulfur 0.37 0.35 0.26
Respectfully submitted,
Jeannie F. O'Neil, Manager
Inorganic Chemistry Group
9941
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Client:
Laboratory Log Number:
Source:

Sample Identification:

INTERFPOLL LABORATORIES, INC.
Fuel Laboratory
(612) 786-6020

3/11/94
AMERICAN CRYSTAL SUGAR, EAST GRAND FORKS

2326-84-7241
B PULP DRYER

COAL, 2/23/94

Proximate and Ultimate Analysis WT %

Proximate Analysis WT %
Moisture & Moisture As
Parameter Ash Free Free Received
Moisture, Total 25.55
Ash 4.51 3.36
Volatile Matter 43.70 41.73 31.07
Fixed Carbon (calculation) 56.30 33.76 40.03
Sulfur 0.45 0.43 0.32
Heating Value, BTU/LB. 13238 12641 9412
Ultimate Analysis WT %
Moisture & Moisture As
Parameter Ash Free Free Received
Moisture, Total 2555
Ash 4.51 3.36
Carbon 79.08 75.51 56.22
Hydrogen 4.53 4.33 322
Nitrogen 1.36 1.30 0.97
Oxygen (calculated) 14.58 13.92 10.37
Sulfur 0.45 0.43 .32
Respectfully submitted,

dennss .02

Jeannie F. O'Neil, Manager
Inorganic Chemistry Group

9913
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Client:
Laboratory Log Number:
Source:

Sample Identification:

INTERPOLL LABORATORIES, INC.
Fuel Laboratory
(612) 786-6020

3/11/94

AMERICAN CRYSTAL SUGAR, EAST GRAND FORKS

2326-82-71239
C PULP DRYER

COAL, 2/22/94

Proximate and Ultimate Analysis WT %

Proximate Analysis WT %

59

Moisture & Moisture As
Parameter Ash Free Free Received
Moisture, Total 2490
Ash 4.91 3.69
Volatile Matter 43.53 41.39 31.09
Fixed Carbon {calculation) 56.47 53.69 40.33
Sulfur 0.47 0.45 0.34
Heating Value, BTU/LB. 13191 12543 9420
Ultimate Analysis WT %
Moisture & Moisture AS
Parameter Ash Free Free Received
Moisture, Total 24.90
Ash 491 3.69
Carbon 79.34 75.44 56.66
Hydrogen 4.87 4.63 3.47
Nitrogen 1.39 1.32 0.99
Oxygen (calculated) 13.93 13.25 9.95
Sulfur 0.47 0.45 0.34
Respectfully submitted,
QCwnyue j( :
Jeannie F. O'Neil, Manager
Inorganic Chemistry Group
10095




INTERPOLL LABORATORIES, INC.

Fuel Laboratory

{612) 786-6020
3/11/94
Client: AMERICAN CRYSTAL SUGAR. EAST GRAND FORKS
Laboratory Log Number: 2326-81-7238
Source: NO. 1 BOILER
Sample Identification: COAL. 2/22/94
Proximate and Ultimate Analysis WT %
Proximate Analysis WT %

Moisture & Moisture As
Parameter Ash Free Free Received
Moisture, Total 24,52
Ash 4,24 320
Volatile Matter 44 45 42,56 32.13

- Fixed Carbon (calculation) 55.55 53.19 40.15
Sulfur 0.47 0.45 0.34
Heating Value, BTU/LB. 13201 12641 9541
Ultimate Analysis WT %

Moisture & Moisture As
Parameter Ash Free Free Received
Moisture, Total 24.52
Ash 4,24 3.20
Carbon 79.21 75.85 57.25
Hydrogen 4.99 4.78 jel
Nitrogen 1.37 1.31 0.99
Oxygen (calculated) 13.96 13.36 10.09
Sulfur 0.47 0.45 0.34

Respectfully submitted,

Jeannie F. O'Neil, Manager

Inorganic Chemistry Group

10105
60




INTERPOLL LABORATORIES, INC.
Fuel Laboratory

{612) 786-6020
3/11/94
Client; AMERICAN CRYSTAL SUGAR, EAST GRAND FORKS
Laboratory Log Number: 2326-83-7240
Source: NO. 2 BOILER
Sample Identification: COAL, 2/23/94
Proximate and Ultimate Analysis WT %
Proximate Analysis WT %

Moisture & Moisture As
Parameter Ash Free Free Received
Moisture, Total 24.67
Ash 4.06 3.06
Volatile Matter 44.16 42.37 31.92
Fixed Carbon (calculation) 55.84 53.57 40.36
Sulfur 0.42 0.40 0.30
Heating Value, BTU/LB. 13168 12633 9517

Ultimate Analysis WT %

Moisture & Moisture As

Parameter Ash Free Free Received
|
Moisture, Total 24.67 |
Ash 4.06 3.06 |
Carbon 78.43 75.25 56.69
Hydrogen 4.48 4.30 3.24
Nitrogen 1.35 1.30 0.98
Oxygen (calculated) 15.31 14.69 11.07
Sulfur 0.42 0.40 0.30 |
Respectfully submitted,

ma]r@“g Ve

Jeannie F. O'Neil, Manager
Inorganic Chemistry Group
9850
61




APPENDIX A

SAMPLING TRAIN CALIBRATION DATA




INTERPOLL LABORATORIES
EPA Method 5 Gas Metering System
Quality Control Check Data Sheet

Job __ACS - EGF pate 223 9
Operator SR Module No. _<

Instructions: Operate the control module at a flow rate equal
to “H@ for 10 minutes before attaching the um-
bilical. Record the following data:

Bar press QQJSQ in. Hg. ¢ = /. 0027 ~He /. F¥ 1in. W.C.

Meter Temp. (°F)

Time Volume
{min) (CF) Inlet I Cutlet

N (wsy0) |

2.5 e S Sy
5.0 Ve/ry g2 <5 Se
.5 \9/5. s© S 2 Ss
10 /2 Yo S8 SS”

B V--760 | Ava(ta)=gy °Fl

Calculate Yoan as follows:

0.5
Yon 1.786 (tm + 460)
T VQ Pb

— 0.5
Yen 1.786 (S5-5) + as0
(L0927 (7. e ) (293¢ )

G820

Yen

If Yen IS not within the range of 0.97 to 1,03, *"the volume
metering system should be investigated before beginning.*

CFR Title 40, Part 60, Appendix A, Method 5, Section 4.4.1

S5-432

A-2 Page 11




INTERPOLL LABORATORIES
‘ EPA Method 5 Gas Metering System
J Quality Control Check Data Sheet

Job __A(S- F&.~ pate 2-22-FY

Operator S g Module No. _2

Instructions: Operate the control module at a flow rate equal
to ~“H@ for 10 minutes before attaching the um-

bilical. Record the following data:
Bar press 2973 in. Hg. ¢ = L0247 ~He [ 2/ in. W.C.

Meter Temp. (°F)

Time Volume
{min) {(CF) Iniet l Qutlet

B (50!
2.5 957.50 Sy s=2
5.0 953 35 <o <3
7.5 99”27 SA? S—“/
) | 10 [A57./8 | 49 | S§

B -y | Ave(tel=ss oy °F

Calculate Ycn as follows:

0.5
Yen 1.786 | (tgp + 460)
T Ve Py

. 0.5
Yen = 1.786 (55-2)) + 460
(r0027} {259 ) {29-7223)
Yon = 6733

If Yon 15 not within the range of 0.97 to 1.03, "the volume
metering system should be investigated before beginning.®

) CFR Title 40, Part 60, Appendix A, Method 5, Section 4.4.1
S-432

A-1 Page 11




INTERPOLL LABORATORIES
EPA Method 5 Gas Metering System
Quality Control Check Data Sheet

Job ACs - EoF Date X-22-9¢

Operator Se B3 Module No. 7

Instructions: Operate the control module at a flow rate equal
to “H@& for 10 minutes before attaching the um-
bilical. Record the following data:

Bar press 2993 in. Bg. 1 = -797¢ _ “He A in. W.cC.

Meter Temp. (°F)

Time Volume
{min) {CF) Inlet l Outlet

B 999 ) | I

2.5 | 90.6¢, &7 6y
5.0 147 82 65 s
7.5 |9y.vo 20 6
10 [Rg Iy | o é¢

B V--7.sT| Avg(tml=g 7 oF

Calculate Yeon as follows:

0.5
Yen = 1.786 {tm + 460)
T Vn pb
0.5
Yen = 1.786 { & 7} + 460
(.27 )( 257 (29.72)
YOI‘I = /'oogy

If Yon 1s not within the range of 0.97 to 1.03, "the volume
metering system should be investigated before beginning.®"

CFR Title 40, Part 60, Appendix A, Method 5, Section 4.4.1

S-432

A-3 Page 11
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Interpol) Laboratories, Inc.
{612) 786-6020

Nozzle Calibration
Data Sheet

Date of Calibration:s 02-23-94 Nozzle Number Impact

Technician: Duane Van Hoever

The nozzle is rotated in 60 degree increments and the diameter at each
point is measured to the nearest 0.001 inch. The observed readings and

average are shown below.

Position Diameter
{inches)
1 .207
2 .206
3 .205
Average: .206
A-9




Interpoll Laboratories, Inc.
(612) 786-6020

Nozzle Calibration
Data Sheet

Date of Calibration: 02-24-94 Nozzle Number 6-3
Technician: Scott Bainville

The nozzle is rotated in 60 degree increments and the diameter at each
point 1s measured to the nearest 0¢.001 inch. The observed readings and

average are shown below.

Position Diameter
{inches)
1 .183
2 .184
3 .185
Average: .184

A-10




Interpp11 Laboratories, Inc.
(612) 786-6020

Nozzle Calibration
Data Sheet

Date of Calibration: 02-22-94 Nozzle Number 7-5
Technician: Scott Bainville

The nozzle is rotated in 60 degree increments and the diameter at each
point is measured to the nearest 0.001 inch. The observed readings and

average are shown below.

Position Diameter
{inches)
1 .310
2 .310
3 .311
Average: .310

A-11




Interpoll Laboratories, Inc.
{612) 786-6020

Nozzle Calibration
Data Sheet

Date of Calibration: 02-23-94 Nozzle Number 7-5
Technician: Scott Bainvilie

The nozzle is rotated in 60 degree increments and the diameter at each
point is measured to the nearest 0.001 inch. The observed readings and

average are shown below.

Position Diameter
{inches)
1 .310
2 . 309
3 .310
Average: .310

A-12




Interpoll Laboratories, Inc.

Temperature Measurement Device
Calibration Sheet

Unit under test:

vendor Eeckma &
Mode Hpto 77 Serial Number _ /FP7 “/F
Range =P — [59F °F %  Thermocouple Type A

Date of Calibration eI /(5 Technician At Aéﬂ/e e

Method of Calibration:

o Comparisan against ASTK mercury in glass theraoreter using a thermostatted and insulated aluminum block destgned
to grovide uniforn temperature, The teaperature is adjusted by adjusting the voltage on tne block heater
cartridge.

)&’ Oneqa Model CL-300 Type R Thernmocousle Simulator which orovides 22 precise temperature equivalent millivalt

' s1gngls. The CL-300 15 cold junction coepensated. Caltbration accuracy is & 0.15 of span (2100 9F) + 1 degree
(for neqative temoeratures add & 2 degrees. The CL-200 simulates exactly the willivoltage of a Type X
theraocaugle at the 1adicated temperature.

Desired Temperature of Response of Deviation
Temp (°F) standard or Unit Under Test
Nominal Simulated Temp (°F) °F) At (%) (x)
0 & o o
100 7¢ o 57
200 /77 / (IS
300 295 Zz I
400 375 s 55
500 495 5 S -
600 S5 Z /
700 95 Z 7
800 Fo3 3 2y
900 Go& & ,4%
1000 ol /Y 75
1100 = Vidi IEd 90 .
1200 {220 20 1 2O
1300 132/ z/ /.{?
1400 /2L Zé 7=
1500 /52 rArd [ 2%
1600 Jezs” 25~ LTt
1700 [72¢ 2¢ F 2.
1800 /&t t 7 ISQ,
1900 [9{ 2 ' ;T 57
2000 oL
2100 oL
Averages: . é‘?'
OF off scale response by unit under test (°F)

X dev 100 At / (460 + 1)

/7 unit in tolerance
/7 Unit was not in tolerance: recalibrated - See new calibration sheet.

S-433
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Intercoll Laboratories., Inc.

Temperature Msasurement Device
Calibration Sheet

Unit under test:

vendor _ OA18¢2 4 ?DT -29

Model AIH2 S Serial Number __ 7 -9 7/0¢&

Range o~ 200 %  Thermocouple Type Jas

Date of Calibration P VTV i Technician __S£43
Methad of Calibration:

a Comparisan againss ASTM eercury in glass thersczeter using 3 thermostatted and insulated alusinur block designes
to provide unifors temoerature. Tne temperature is adjusted by adjusting the voltage on the dlock heater
cartridge.

g Omeqa Nodel CL-300 Type K Thermocouple Simulator which asrovides 22 precise temperature eguivalent millivalt

signals. The CL~300 15 cold junction compensated. Calibration accuracy is 4+ 0.1%X of span (2100 %) i 1 degree

{for negative temperatures add & 2 degrees.

thermocouple at the 1ndicated temperature.

The CL-300 sinylates exactly the millivoltage of a Type &

Desired Temperature of Response of Daviation
Temp (°F) Standard or Unit Under Test
Nominal Simulated Temp (°F) (°F) at (P (%)
0 0 - O» 7 o7 57. 2] 0
100 P 4’5 G Il 3.0
200 e REY<) SO [ O b a.4a7
300 Zoa <35 < 22 O L
400 &) % £5 £ 9 42
500 <A P A /2 ©o.‘3
600 oD ecO. { o7 o0
700 YT L6285 L 209
8200 S fre] L2009 0.5 I-07
Q00 & OO &9 9 Ve 0.0y
1000 Lo <99 G, o/ g.of
1100 1T = SosiB 4 4.-04
1200 L2 oD ?22A/.0 Vs Q‘.og.
1300 3so /2959 /-3 O o7
1400 R /50/-{' S/ 2o
1500 fOW o A oy
1600 1o /57T, D 2 .00
1700 200 reG7. 5 2.3 070
1800 I Adie) ,7%9%. 7 - 0.3 o0
1900 L) 7597.0 2.0 /3
2000 .-te . N /E‘z g [Ved i 4 .00
2100 A 200 2297.0 2o &/
: ]
Averages: /.22 0.0
OF = off scale response by unit under test (°F)
X dev - = 100 At / (460 + t)

/7 unit in tolerance

/7 unit was not in tolerance: recalibrated - See new calibration sheet.
S-433
A-14




(612)786-6020
S-Type -.Pitot TJube Inspection Sheet

“Pitobe No. 22-C

Pitot tube dimensions: ] -
1. External tubing diameter (D) ) , S /& M.
2. Base to Side A opening plane (PA) ] , & & 21,
3. Base to Side B opening plane (Py) . Yle - 1.
Ajign_ment:
4. ay <100 U .
5. d, <100 o -
6. B, <50 /
7. B, <50 /

8. I <.125" , & &~ ]
9. W <.0625* O L— - )

Distance from Pitot-to Probe Components:

10. Pitot to 0.500 IN. nozzle LTS IN.
11. Pitot to probe sheath S. .22 1N
12. Pitot to thermocouple (parallel to probe) <. 202 .

13. Pitot to thermocouple (p.erpendicuhr to prode) 7&5 IN.

Y heets al1 £Pa design criteria thus ¢, = 0.84

7 boes not meet EPA design criteria - thus calibrate in wind tunnel

C’ s

Date of Inspection: Inspected by:

/g% | el

CFR Title 40 Part 80 Appendix A Method 2

A-15
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(612)786-6020

S-Type Pitot Tube Inspection Sheet
" pitobe e.-25- %

Pitot tube dimensions: -

1. External tubing diameter (D,) . T/¢ n.
2. Base to Side A opening plane (’A, PP In.
3. Base to Side B opening plane (PB) ) Y6 D IN.
Al_ig_qgent:
4. @, <100 &
5. d, <100 /)
6. B, <'50 / T‘
1 o / )
7. Bz < 5
8. Z_ <.125" 25

9. W <.0625* 7S o -

Distance from P'ltot-to Probe Components:

10. Pitot to 0.500 IN. nozzle ' , 2S5 <IN,
11. Pitot to probe sheath <. 2 1N
12. Pitot to thermocouple (parallel to probe) S .0 N,
13. Pitot to thermocouple (p'erpendicuhr to probe) ; Z 60N

% Meets all EPA design criteria thus G = 0.84

=7 Does not meet EPA design criteria - thus calibrate in wind tunnel

¢ =

pDate of Inspection: Inspected by:

o 293 @f/o&%@

CFR Title 40 Part 60 Appendix A Method 2

A-16
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(612)786-6020
S-Type Pitot Tube Inspection Sheet
“Pitobe Mo, R3—&

w

Pitot tube dimensions: ’ .-

1. External tubing diaseter (D,) . , S/ 1M,
2. Base to Side A opening plane (PA) ] , 5o I,
3. Base to Side B opening plane (PB) , A ) IN.
M_iment:
4, oy <100 /
- / 3 .
5. e, <100 -
6. B, <'SO / o
7. B, <50 Gl ‘

8. 1 <.125° , O 2—
9. W <.0625" _ ., J 2— -

Distance from P'ltot-to Probe Components:

10. Pitot to 0.500 IN. nozzle . 77 1IN,
11. Pitot to probe sheath <., 22 1N
12. Pitot to thermocouple (pgra'l]el to probe) ?-ﬂ 2 1M,

13, Pitot to thermocouple (perpendicular to probe) P LN,

427 Meets all EPA design criteria thus C, = 0.84
L7

Does not meet EPA design criteria - thus calibrate in wind tunnel

C'=

Date of Inspection: Inspected by:
a""‘/
. ,//
s 7% ‘éﬂ/ =74

CFR Title 40 Part 60 Appendix A Method 2

A-17
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INTERPOLL LABORATORIES
(612)786-6020

Stack Sampling Department - QA
Aneroid Barometer Calibration Sheet

Date /0“/5— "93
Technician SCoTt L R AINVICCE

Mercury Column Barometer No. /
Aneroid Barometer No. SO 209
Temperature
Actual Mercury | Ambient | Correction |Adjsted Mercury |Initial Aneriod|Difference
Barometer Read | Temp. Factor Barometer Read |Barometer Read |{Pha-Ppm)
29 /0 7 G J3Y 28.97 29./6 9.t
27./3 73 et 292.0/ 2949 - |\2./8

Has this barometer shown any consistent problems with calibration? Yes/No. - If
yes, explain, NO

Has problem been alleviated? Yes/No. How? /@544

*Note

Aneroid barometers will be calibrated periodically against a mercury column
barometer. The aneroid barometer to be calibrated should be placed in close
proximity to the mercury barometer and left to equilibrate for 20-30 minutes
before calibrating. Aneriod barometer will be calibrated to the adjusted
mercury barometer readings. 5312

A-18




Date

INTERPOLL LABORATORIES
(612)786-6020

Stack Sampling Department - QA

Aneroid Barometer Calibration Sheet

2/re [77/

Technician cj M.-uew

Mercury Column Barometer No. /

Arneroid Barometer No.

Temperature
Actual Mercury | Ambient | Correction |Adjsted Mercury | Initial AneriodDifference
Barometer Read | Temp. Factor Barometer Read |Barometer Read |({Pha-Ppm)
27.23 7 & Ly A9/t % 27t O O/

Has this barometer shown any consistent problems with calibration? Yeslﬁj:) If

yes, explain.

Has problem been alleviated? Yes/No. How?

*Note

Aneroid barometers will be calibrated periodically against a mercury column
barometer. The aneroid barometer to be calibrated should be placed in close
proximity to the mercury barometer and left to equilibrate for 20-30 minutes
before calibrating.
mercury barometer readings.

A-19
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APPENDIX B

LOCATION OF TEST PORTS
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APPENDIX C

FIELD DATA SHEETS




INTERPOLL LABORATORIES -

Job A8 - FCrF

EPA METHOD 2 FIELD DATA SHEET

Source A2 40’1;674-' /42/(.

Test / Run <& Date R2-A2-A¥
-

Stack dimen. OS5 -5 IN,

Ory bulb _Z4O °F Wet bulb °F

K Reg. O E

Manometer:

xp. O Elec,

Barometric pressurer%.23 in Hg

Cross-section
View

Elevation
View

Static pressure "'-‘/(/ in WC
Operators <K v/ ;\J’f
Drawing
Pitot No. 23/ -9 ¢, - P YO of Test Site
Traverse Fraction Distance Distance Velocity |Temperature
Point o from Stack |from End of{|Pressure of gas
No. Diameter Wall (in) Port (1n) {(in WC) (ﬂ?)
Port length: 32.5° 1in.[[Time start: hrs
4 / o2/ 2.22Z S .2z
A L0677 /07 /9-87
3 8 )2.958" /565"
g /77 /¥ 67 F2.¢7
Y 250 _71-33 26 &7
¢ 356 37.-56 Y ok
A /
A
3
[
5y
¢
C [
1
)
v
¢
(2
v ( _
z
J
L/
5
A
Temp. meas. device & S/N:Pegoc 4 -P>T - 29 Time end: hrs

-1 R or nothing = reg.

manometer; S=

expanded;

E=alectronic

5-3921




INTERFOQLL LABORATORIES EFPA METHOD 5/17 SAMPLE LOG SHEET

Job /%—' ACr Date J22-9Y Test ____/_ Run i
Source A, 7 B0, ST ACC MG. of traverse points g
Method /-5~ Filter holder: 2eAsS Filter type: " . A
Sample Train Leak Check:
Fretest: ¢ 0.02 cfm at 15 in. Hg. (vac)
Fostest: =~ d-00 cfm at _/$~ in. Hg. (vac) &/
Farticulate Catch Data:
No.s of filters used: Recovery solvent(s)
&/ 27 B~ acetone
] otheri{s)
No. of pi"obe wash bottles: /
Sample recovered by: S s
Condensate Data:
Weight (g)
iItem '
Final Tare Difference
l._Irnping@_-r- No. 1
Impinger No. 2 pxe, ({ (/qfé /O £
Impinger No. 3 .
Condenser
Desiccant /3 9)’ /37; d é
Total B ( ya Y
Integrated Gas Sampling Data:
Eag Fump No. J3& Eox No. e Bag No. /
Eag Material: S-layer Aluminized Tedlar Size: 44 L
Fretest leak check: O cc/min at 237 in. Ha.
Time start: /2Z2Z2& (HRS) Time end: /330 (HRS)
Sampling rate: g.% OO cc/min  Operator: S8
S/N of Oz Analyzer used to m_onitor train cutlet: _Z
CF-0ZT
S-0046RR
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INTERFOLL LAEBORATORIES EFA METHOD S/17 SAMPLE LOG SHEET

Job /QU" L Date 222-9~ Test /' Rur &~
Souwrce D L e e Sa il No. of traverse points Z/
Method /¢~ Filter holder: A5 Filter type: & s

Sample Train Leak Check:

Fretest: ¢ 0.02 cfm at 15 in. Hg. (vac)
Fostest: ~ &0 cfm at 7y~ in. Hg. (vac)

Farticulate Catch Data:

No.s of filters used: Recovery solvent (s)

éy 7/ { acetone

0O other (s)

No. of probe wash bottles: /
Sample recovered by: <is

Condensate Data:

Weight (g)
Item

Final Tare Ditference

Impinger No. 1

Impinger No. 2 Sy} C{g/? qV

Impinger No. 3

Condenser
Desiccant . /35 (’ /3 t/(/ ]
Total /Oé

Integrated Gas Sampling Data:

Bag Fump No. 23 /A Box No. _Zf Bag No. C—

Eag Material: S-layer Aluminized Tedlar Size: 44 L

—
Fretest leak check: DO  ccrsmin at 7S in. Ha.
Time start: [C'/.?J’ (HRS) Time end: [J3Z  (HRS)
Sampling rate: fkc)b cc/min Operator: giZ?

S/N of Oz Analyzer used to monitor train outlet: 2

CF-02=
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INTERFOLL LAEDRATORIES EFA METHOD S5/17 SAMFLE LOG SHEET

Job ﬁé’,_s - Lo~ Date —2-22-%7Y Test 4 Rur

Source PO [ Porc e Akt No. of traverse points

27

Method /-5 Filter holder: _Gudena Filter type: L~V
Sample Train Leak Check:
Fostest: ~ & oo cfm at /35 in. Hg. (vad)

Fretest: ¢ ©.02 cfm at 15 in. Hg. (vac) g)

FParticulate Cat.t:h Data:

No.s of filters used: Recovery solvent (s)

6/7)) B( acetone

D other (s)

No. of probe wash bottles:

Sample recovered by:

Condensate Data:

Weight (g}
Item

Final Tare Difference

Impinger No. 1

Impinger No. 2 5—95 | (/.7)” 5?3

(2]

Impinger No.

Condenser

Desiccant YO 7295 //

Total

/Oy

Integrated Gas Sampling Data:

Bag Fump No. Z 34 Box No. rhd Eag No. 2

Eag Material: S-layer Aluminized Tedlar Size: 44 L

—
Fretest leak check: QO cec/min at /3 in. Ho.
Time start: /670  (HRS) Time end: /775 RS
Sampling rate: Y¢2 ccrs/min Operator: <iS

S/N of Oz Analyzer used to monitor train ocutlet: 2

CF-0TT=

S-0046RR
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INTERPOLL LABORATORIES -

EPA METHOD 2 FIELD DATA SHEET

Job EG.F. .
Source “c Deyer Sirck Crosgiawctieon .| Elgyaster
Test _/ Run 42 Date J-22-%v
Stack dimen. “ ¥ IN.
Dry bulb _2/2¢F Wet bulb ___ *F
Manometer: /S:Reg. O Exp. O Elec.
Barometric pressure_ 2994 in Hg
Static pressure — 5 in wC
Operatcrsn '»/M”oeuer- oD il ‘
Pitot No. V22-{ Co_ 84 of Tast dite
Traverse Fraction Distance Distance e1oc1ty Temperature
Point of from Stack [(from End of||Pressure of gas
No. Diameter wWall (in) Port (1in) (in WC) (03}
‘|Port length: in.||Time start: hrs
4 Yo
2 42
3 L
i R-2
s A6
b [ O
yi 11O 7io
g l.0S”
4 R
0 58]
{ 5O
[ : Ny
B 0
2 b
3 Acim- | 6,24/ G2
¢ pscim: | F4,0/2 gl
5 Frrsecs | 6/.32 43
L s - | g0 [{0
7. me = 3 i (0
¢ S, = /3" 110
q sp | —,6¢ A
o a4
{ S
1 17
Temp. meas. device & S/N: Ppf 5jg47 Time end: hrs

R or nothing =

reg.

manometer;

S= expanded;

E=electronic

S-3921




INTERFOLL LABORATORIES EFA METHOD S/17 SAMPLE LOG SHEET

Job Acs /66 F Date HR2/F4 Tezt [/ Rur
&

Source 'C“ DeyEe SrAck No. of traverse points Ky

-

Method _ 3 Filter holder: _glg Filter type:  94$5 Fber
———————— : 4

Sample Train Leak Check:
Fretest: (¢ .02 cfm at 135 in. Hg. (vac)
Fostest: °~ Q cfm at 7  in. Hg. {(vao)
Farticulate Catch Data:

No.s of filters used: Recovery solvent(s)

acetone
0O other (5)

No. of probe wash bottles: 7
Sample recovered by: ot

Condensate Data:

Weight (g)
Item

Final Tare Difference

Impinger No. 1 ///’”

Impinger No. 652 oD l/{?_.

Impinger No. 3 ///
-

Condenser

N

Desiccant /397 /35,4 /7

Jotal

Integrated Gas Sampling Data:

/
Eag Fump No. 23 58 Eox No. EBag No. /
Bag Material: S-layver Aluminized Tedlar Size: 44 L
3 o . /‘/ .
Fretest leak check: cc/min at in. Hg.
rime start: /123 (hms Time end: /6% % (HRS)

Sampling rate: G200 cec/min  Operator: XA

S/N of Oz Analyzer uwused to monitor train outlet: /?

CF=-02n

S-0046RR
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INTERFOLL LARORATORIES EFA METHOD S/17 SAMPLE LOG SHEET

Job A(S/ E.G.F Date & [FZ[TF Test ' RrRun &
Source C Dryer oStk Noc. of ltraverse ppints A 2%
Method 3 ! Filter holder: a SS Filter type: Gless f: =

. {

Sample Train Leak Check:
Fretest: (¢ 0.02 cfm at 15 in. Hg. (vac)
Fostest: ~ o cfm at 7 in. Hg. (vac)
FParticulate Catch Data:

No.s of filters used: Recovery solvent (s}
acetone
other (s}

No. of probe wash bottles: \
Sample recovered by: VY

Condensate Data:

Weight {(g)
Item

Final Tare Difference

Impinger No. I //”—\
Impinger No. 2 éé/ ?ZOO 914,/

Impinger No. 3 ///

) ~—

Condenser

Desiccant /{/GO /YSo g
Total

Integrated Gas Sampling Data:
Eag Fump No. ;Léiz EBox No. { EBag No.-Z!

Bag Material: S-layer Aluminized Tedlar Size: 44 L

Pretest leak check: O cc/min at | in. Hag.

Time start: i 110 (HRS) Time end: Q! (HRS)
Sampling rate: éi?? cc/min Operator: Sﬁiﬁky/

S/N of 0= Analyrzer used to monitor train cutlet: Il

CF-02=
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INTERFOLL LAEBORATORIES EFPA METHOD S5/317 SAMPLE LOG SHEET

Job Acs /E‘Q.F, Date A{J-g?z Test _/  FRun 3
Source L Deygr Stae /< No. of traverse ppints _ 2 Y
% /4055 %ﬁf

Method 5 Filter holder: zdzsé Filter type: &
Sample Train Leak Check:
Fretest: ¢ 0.02 cfm at 15 in. Hg. (vac)
Fostest: ~ 7 cfm at £ in. Hg. tvac)

FParticulate Catch Data:

No.s of filters used: Recovery solvent s}
;}ﬁi/;:itone

0 other (s)

No. of probe wash bottles: / 4
Sample recovered by: e
-

Condensate Data:

Weight (g)
Item |
Final Tare Difference |
Impinger No. 1 SECL 3p0 2 86?
Impinger No. 2 é73 SO\S, / & g

Impinger No. 3 |

Condenser

Desiccant /573 ’5/3 —;’

7'"37 .

Integrated Gas Sampling Data: |

Total

Eag Fump No. EX Eox No. Bag No. >

Eag Material: S—layer Aluminized Tedlar Sirze: 44 L

Fretest leak check: O cc/min at 1g{ in. Hg.
Time start: Iqq( (HRE) Time end: Q‘qh (HRS)
Sampling rate: O’ZOO cc/min Operator: :D\/

S/N of Oz Analyzer used to monitor train cutlet: ’l

CF-07=

C-13 S-0046RR
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INTERPOLL LABORATORIES -_EPA

METHOD 2 FTELD DATA SHEET

Job /4@5' /é"CT/C
Cross-section Elevation
Source MO 2 Bocew SHack View View
Test “ Run _O_Date F- 23 9¢
Stack dimen. o5 8" IN.
Dry bulb 385 oF Wet bulb ___ oF Fr
Manometer: {f Reg. OO Exp. O Elec. :JC,
Barometric pressure 29 30 in Hg CADMan
Static pressure_ 33 in WC D
Operators__ S=3 * <~/ o .
. Drawing
Pitot No.23V ¥ Co . l¥O Of Test Site =mmwemm
Traverse Fraction Distance Distance Yelocity |[Temperature
Point o from Stack |from End of|iPressure of gas
No. Diameter Wall (in) Port (1n) {in WC) {°F)

:lPort length:

'3-'S}1n.

Time start://&ﬂ hrs

Y2 4 02 7 2 22 S g2 27
06 7 .07 4 33
Wi /2.5~ /s 957 R
/77 /§.67 22./7 R
250 To. 38 9. P& N7,
.36 3 7.¢¢C 7/ 0¢ W &2

Q
\
BAVRN el I I LN () R WY PN

~
RGN

Al W M S M

Temp. meas. device & S/N: M%J’W‘?

Time end: //O0 % hrs|

R or nothing = reg. manometer;

S= expanded;

E=electronic

§-3921




INTERFOLL LABODRATORIES EFA METHOD 5/17 SAMPLE LOG SHEET

Job SPCS —EG [~ . Date J22-9Y  Test A Run
Source No P Bokeo A No. of traverse points ad
Method /- ¢— Filter holder: _<f.<ues Filter type: " L.

Sample Train Leak Check:

Fretest: ¢ 0.02 cfm at 15 in. Hg. (vac) 4j' .~
Fostest: ~ 0.0° cfm at {1~ in. Hg. (vac)

J

Particulate Catch Data:

No.s of filters used: Recovery solvent(s)

éﬂd’9 a( acetone -

8] other (s)

No. of probe wash bottles: /
Sample recovered by: N
e

Condensate Data:

Weight (g)
Item
i . Final Tare Difference

Impinger No. 1

Impinger No. 2 SCIY SO ?(/

-

Impinger No. 3

Condenser

Desiccant '/ 3 A L/ /-35'6. g

Total

/0Y

Integrated Gas Sampling Data:

Eag Fump No. 234 Eosx No. /0 Bag No. /

Bag Material: S-layer Aluminized Tedlar Size: 44 L

Fretest leak check: OC cc/min at /ir#- in. Hg.
Time start: [HOS  (HRS) Time end: /270 _ (HRS)
Sampling rate: 9/05) cc/min Operator: ‘Szg

S/N of Oz Analyzer used to monitor train ocutlet: Z

Cr-02=

S-0046RR
C-16
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INTERFOLL LABCRATDRIES EFA METHOD S/17 SAMPLE LOG SHEET

y Job A0S — LG F Date Z—;‘)-‘F"'/ Test =< Run
C Bource A 2 LetAe ARCE " No. of traverse points 24
Method A5~ Filter holder: B.dala. Filter type: & Tt £

Sample Train Leak Check:

Fretest: ¢ .02 cfm at 15 im. Hg. (vac)
Fostest: ~ £2.20 cfm at Z- in. Hg. (vac) égf

Farticulate Catch Data:

No.s of filters used: Recovery solvent(s)
éé’ 7() P acetone
0 other (s)
No. of probe wash bottles: /
Sample recovered by: <

Condensate Data:

Weight (g}
Item
] Final Tare Difference

Impinger No. 1
Impinger No., 2 S‘?l 5’03 - i
Impinger No. 3 4
Condenser
Desiccant . /;,//7 jHo 6 //
Total 7 O

Integrated Gas Sampling Data:
Eag Fump No. 23/4' ko No. ZO Bag No. Z-

Bag Material: S-layer Aluminized Tedlar Size: 44 L

Fretest leak check: Z)a cc/min at /Ly/in. Ha.

Time start: |250 (HRS) Time end: 7353 (HRS)
Sampling rate: (I/ﬂo cc/min Operator: SB

S/ of O= Analyzer used to monitor train ocutlet: 2

CF-Q=7™

S-0046F
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INTERFOLL LAEORATORIES EFA METHOD 5/17 SAMPLE LOG SHEET

Job IS - EGF . Date 2239y Test & FRun
Source AL 2 Lgle Blech ] No. of traverse points >
Method _/ ¢~ Filter holder: _/rfeap Filter type: &S

Sample Train Leak Check:
Fretest: ¢ ©.02 cfm at 15 in. Hg. {(vac)
Fostest: =~ Q.00 cfm at i3 in. Hg. (vac)
Farticulate Catch Data:

No.s of filters used: Recovery solvent(s)

é}é@ % acetone

D other(s)

No. of probe wash bottles: (
Sample recovered by: o\S

Condensate Data:

Weight (g}
Item

Final Tare Difference

Impinger No. 1

Impinger No. 2 5 7 0{ 5(75/ 7;,/

Impinger No.

2]

Condenser
Desiccant : /'3;72_ /34/ y
Total B ::::::::::.:::‘_g 6) <

Integrated Gas Sampling Data:

Bag Fump No. 23/  FEox No. /©  pag No. 3
Eag Material: S-layer Aluminited Tedlar Size: 44 L
Fretest leak check: a0 ce/min at /{in. Hg.
Time start: 1915 (hrs) Time end: I15/f  (Hrs)
Sampling rate: fz&ﬁ? cc/min Operator: ESLZE;

S/N of Oz Analyzer used to monitor train ocutlet: EE

CF-ZT
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C-22

INTERPOLL LABORATORIES -_EPA METHOD 2 FTELD DATA SHEET

Job ACST/EG’K Cross-section E1 ti
Source _B" Nyer Stk View ' 3¥2w1on
Test _o— Run _/_ Date a};éB'/fY
Stack dimen. 59 IN.
Dry bulb ___ °F Wet bulb ____ °F
Manometer: (O Reg. O Exp. O Elec.
Barometric pressure a?ﬁffa in Hg
Static pressure —..7? in WC
Operatorsjlﬁdﬂwﬂ a7 sz/l"/ _
Drawing
Pitot No.[22-& Co_1FY — of Test Site
¥ Do Mot mclede o ¥ ”(0&‘0//'7?% (O f s /5’
Traverse Fraction Distance Distance Velocity |Temperature e
PG oiameter | watl (iny | Port cind A Tinwes | °f.7°
“lPort length: 428" An.lTime start: OPY hrs
A LOZr X ¥ 49z .53
z 067 3.9¢ £20 6/
3 E QLQ,Q /'/z_,/ &7
¢ 177 [0. 4/ (46F i
s 250 1475~ /9 | £7
¢ 35¢ 2/ 2528 s
i (64 35 4225 los”
§ 75D Yfzs~ 4s s s
7 523 ¢ 5¢ 5287 2 237
{0 552 §2.04 562 (77
/!l ,933 5505 22 | &
/z 777 577 62.0/ 72
i B/ i o
2 4B
5 | 4L
o 5D
s 63
& /5% = 6093 52
7 feim =G4S (0T
5 Dscim = 3406k N/
9 F7
/0 73
/t 4
/A TG
Temp. meas. device & S/N: PoT &4 Time end: hrs
R or nothing = reg. manometer; S= expanded; E=electronic 5-3921




INTERFOLL LABORATOKIES EFA METHOD 5/17 SAMFLE LOG SHEET

Job /{CS /ECF Date é{a‘zjé% Test &~ _ Run /
Source 37 Dryer Stec A . No. of ‘trdverse points_ ,. 2%
tethod < “Filter holder: gé_s’z Filter type: 4;55*/'4;1,

' /

Sample Train Leak Check:
Fretest: ¢ 0.02 cfm at 15 in. Hg. (vac)
Fostest: 7 O cfm at Z in. Hg. (vac)
Farticulate Catch Data:
No.s of filters used: Recovery solvent (s)

acetone
D other (s)

No. of probe wash bottlesa__/ .
Sample recovered by: S

Condensate Data:

Weight (g}
Item
Final Tare Difference

Impinger No. 1 /f'—‘
Impinger No. 2 555 ?@ 208
Impinger No. 3 CL,
Condenser
Desiccant /QQQ? vy S}
Total

5/ 3

Integrated Gas Sampling Data:
Eag Fump No. A35 Box No. o232 Bag No. /

Eag Material: S-laver Aluminized Tedlar Size: 44 L

Fretest leak check: 0 cc/min at / in. Ha.
Time start: IOL( (HRS) Time end: J2Z5  (HRS)

Sampling rate: 690 cc/min Operator: J@é[

S/N of 0Oz Analyzer used toc monitor traim outlet: /y

CF-0OI7
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INTERFOLL LABORATORIES EFPA METHOD 5/17 SAMFLE LOG SHEET

Job ACS/EGN‘C , : Date J{J—j{éz Test L F\un A
Source & | BCHEL StACk No. of trdverse poin

Methed O Filter holder: Qégg: Filter type: ﬁ PSS j-’

Sample Train Leak Check:

Pretest: ( 0.02 cfm at 15 in. Hg- (vac)
Fostest: ~ _#» cfm at 7 _in. Hg. (vac) -

Particulate Catch. Data:

No.s of filters used: Recovery solvent(s)
ﬁ(acetone
D other (s)

No. of probe wash bottles: __/

Sample recovered by: s~

Condensate Data:

Weight (g)
Item
- Final Tare Difference

-_Irnpinger No. 1 /‘3

Impinger No. 2 42z 2206 <3z

Impinger No. 3 //

Condenser o
H Desiccant /5/23 fﬂ‘? 5

Total z27

Integrated Gas Sampling Data:

Eag Fump No. 23/5 EBox No. 23 EBag No. "2

Eag Material: S-layer Aluminized Tedlar ize: 44 L
Fretest lealk: check: o) cc/min at in. Ha.

Time start: /3o (urs) Time end: /5'0£ (HRS)
Sampling rate: @0 cc/min DOperator:

S/N of Oz Analyzer used to monitor train outlet: //

CF-0OZ=

C-25 S-0045RR




ULE0D-S

C-26

Fia - 41

1330S vivn 01314 S doH13R (43

S31401U40991 11dJ431NR1

agg.j_ 5P © v T 5 g - OV = o[ LATAEER
\= _ casgf p L
557 \_ 24 | Lg o gkl o 7
AW/ AV R 7Z T¢[H I 2
A |2 7 185 . F0 gl 77 &
AW aran Tee | 2 |85H \§ ST 2 T | ST |
| 7571 AL | & : L, ARV EEAT o S
R A AR S AW o Vil WM I 7 M T R
A W2 &; L7z |80 | A5 | L4 |9 6/ % 7
£ Yl [58 | 2 ST\ g | Lh 1p9 £5l % g
0’9/ L8 |54 [£357 | hse PLsZ |2 255 27 g | YL/ L
T AE & |+ . 257 .| ¢ | &2 25’ | €4 mm,mm\J‘ \mN ar-.
=5 /A NNZAR TEZ | S (ST G| 587 187,11 oL /7
S XA A IsZ2 | 7%z || 2 9% | 9p7 | %% 9 &2/ 57 Y @
57 A f T Wl 9ee |2 4L ef g% @8 LU/ o7 /
Zg | A8 | 48 1 o7 Z (7| % | 52 | e 9 | z
AN AN A=A AT WA B T | pL | &L o5 ¢
P47 AW I /50 |2 P77 twm 28 |5 %] | 5 7
A AR Zge | | o) Jp . | 28 | £ ¥ a s
A A AW N SARARGE KA Y R | BSAT | 7_
s/ 7# Vel v | &9 cs57 | 291 | HLN os | L
LY ¥ _sS” \@\ £S5 ﬂf\ St i
rZd e | W a8 o/ | e 7
' 5/ I 757 2 | BT N4 a .
S| XK o Qw L& %/ o/ P
e/ Il 4L o | 8L Tb "X/ Z 8
FUIRURS | BEoa e | BIREET EE £ T WOEH || 2008 | Beae el | Baaeni| | 950/ || oo/ [T
(AsAX) =.=n~.nu :.\wa= ra._ HeAQ a0 dd 'EETEN EITLE (41) IR Y] A ) .“aw n“".v hau
a.ﬁdﬂ»nn = (4o d0aapnaaduay “IYA .p"m .Mu“uﬁo p-m““4.3 “a““m az__awam .“hfh_ml
T BT s ST e g e LT
PRI A N el @ A~ it "393 S 1or




INTERFOLL L_LABORATORIES EFA METHOD 5/17 SAMPLE LOG SHEET

Job ,@S{/Eéf , Date Test a‘g Rup 3

Source

3 st rack . No. of ltraverse ppint .;17/
Method 5 Filter holder: ?[45‘2 Filter type: %éjgs% i
Sample Train Leak Check:
Fretest: ¢ OZEF cfm at 15 in. Hg. (vac)
Fostest: ~ cfm at é; in. Hg. (vac)
Particulate Catch Data:

No.s of filters used: Recovery solvent(s)
)S( acetone
O other (s)

No. of probe wash bottles:
Sample recovered by:

Condensate Data:

_ Weight (g)

Item

Final Tare Difference

Impinger No. 1 //”ﬁ
Impinger No. 2 {3, )7 200 33/
Impinger No. 3 (:: |
Condenser
Desiccant /%é /C/Qf 7

Total

3325

Integrated Gas Sampling Data:

Eag Fump No. ;_3_ é Bos No. 2’2 Bag No. i

Eag Material: S-layer Aluminized Tedlar fize: 44 L
Fretest leak check: -ZD cc/min at / in. Ho.
Time start: 550  (HRS) Time end: _ LYY (Hrs)
Sampling rate: é%QCD cc/min Operator:

3
S/N of D= Analyzer used to monitor train outlet:/?/

CF-02zT
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INTERFOLL LABORATORIES EFA METHOD 5/17 SAMPLE LOG SHEET

Job ACS [ECF __ Date 2235[?2 Test 3 Run /)
Source B oryck STACA No. of ‘tr&verse int t/L
Method - Filter holder: . S.5S Filter type: 5}@55‘ ~/j P

Sample Train Leak Check:
Fretest: ( .02 c¢fm at 15 in. Hg. {(vac)
Fostest: ~ X cim at Q in. Hg. (vac)
Farticulate Catch Data:

No.s of filters used: Recovery solvent(s)

acetone
3] other (s)

No. of probe wash bottles: / 4
Sample recovered by: 2y

Condensate Data:

r . H Weight (g)
Item
,L . H Final Tare Difference
-_Impinger No. 1
Impinger No. 2 '1'
Impinger No. 3
Condenser Ao/ 2 lo/
Desiccant VAR /S zs e
Total 2o

Integrated Gas Sampling Data: g[
Eag Fump No. ;35 EBox: No. ’Z; Eag No. /
Bag Material: S—laver Aluminized Tedlar Size: 44 L

Fretest leak check: 1% cc/min at /2 in. Hg.

Time start: /jl/d) (HRS) Time end: /?L/D (HRS)

Sampling rate: —2&2 cc/min Operator: Dyﬁ[—

S/N of Oz Analyzer used to monitor train outlet: /4

CF-0ZZ
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INTERFOLL LARDRATORIES EFA METHOD S5/17 SAMPLE LOG SHEET

Job . 4—C§ /fGF : Date é@?bg?z Test " Rumn 3
Source B Derwer Stack No. of ‘traverse points 3
Method 7 Filter heolder: A Filter type: AA
Sample Train Leak Check:
Pretest: ¢ 0.02 cfm at 1S5 in. Hg. {(vac) Jg(
Fostest: ~ cfm at in. Hg. {(vac) 1
Particulate Catch Data:
No.s of filters used: Recovery solvent(s)
acetone
D other (s)
No. of probe wash bottles:
Sample recovered by:
Condensate Data:
Weight(g) ]4‘/5
Item S
- ' Final Tare Difference ZD4

Impinger No. 1

Impinger No. 2

Impinger No. 3

Condenser

Desiccant

Total

-

Integrated Gas Sampling Data:

Eag Fump No. A3 8 EBox No. fo Bag No. oA

EBEag Material: S—-layer Aluminized Tedlar Size: 44 L
/?{ in. Ho.
Time start: IC, qg (HRE) Time end: ZO{_‘{_'S- (HRS)
Sampling rate: ﬁékz cc/min Operator: 2244L’

S/N of D=z Analyzer used to monitor train ocutlet: M-

Fretest leal check: o cc/min at

CF-0Z=
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Interpoll Laboratories’
(612) 7846-6020

PH—10 TRAVERSE POINT SELECTION DATA SHEET

"Job Acs/fa:.,«r Fitot Tube Na. JVzz—C

Source A Drder OFACKk— Earometric pres. JIZY3 in.Hg.
Test 3, Run [/ Duct shape: B Round [] Rectang.
Date 2232 Duct dimensions G in.

- Operator _ D bt boever Length of port 7 in.
FM~10 Guidelines require that the velocity at each aof the four
selected traverse points be .within +/- 20%. Record the
velocity pressure of .the traverse points and perform the
indicated calculations. The wvalues in the last column must
fall within range of 80 - 120. :

Gas Velocity 100 VP
Traverse Temp. Fressure )
Foint ~F ~P (VP Vave
(deg-F) (in. WC)
B/ 235 . So L7707 Fo.22- :
2§ 2357 7o 9986 | Jo7bn .
- —+ N e
A 7 235 .23 T3 | - 0%
. Vo . - — . ’ - .
, : z 235 Sz tisy 07,7
T U2 G Y O A s 24 b
Averages 235~ |V | 5813 |
The average velocity pressure to be used for the sizing run
may now be calculated from the following expression:
"-‘F.' = ( JTP Sy ) = AY 7765 1 n. blc
Traversa peints on round ducts: .15 D and .85 D
«Distance from the duct wall: S5 So./7 in.
VDistarnce from the end of port: (S 55" 57,45 in.
i CF-alé
c-32 &
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INTERPOLL LABORATORIES - EPA METHOD 2 FIELD DATA SHEET
Job Acs [Eo” 0

Source A" Duey SHack eresgizaetion | Shyaten
‘ Test _i Run ____ Date az/.;qu/?y’
Stack dimen. 7‘7 ~ _IN.
Dry bulb ___ _ °F Wet bulb ____ °F l
Manometer: Mg. O Exp. O Elec. &
Barometric pressure 27 25 in Hg )
Static pressure —/74? in WC ,r B
Oper‘ator's?%wléfw? ¢« E
Drawing
Pitot No. Véz-—( Cp of Test Site
Traverse Fraction Distance Distance Velocity Temperature
PoNo. Diamater | Wall o (in) "BS?tE??n?f Plintues | °L.B°
Port length: ’ 4T1me star‘t:o77¢ hrs '
I, 1
2 | .%o |
3 1‘ K
% 7 |
g “ T I
) £ i
" 7 “ /"5’ 209 |
y [ 2D |
i [, 40 |
/o 27 |
il “ | .73 "
/2~ SO
g s | 7 I
2 l /O "
3 Stz = 5757 (/O
lk v T e | (2o
S 23353 | /0
“ ¢ | WA
7 L 1o
s /o7 n
7 77
/0 2
) /| Iz
{ /S {‘f O
“ Temp. meas. device & S/N: PpT‘#’/ﬁ Time end: hrs

€-33 R or nothing = reg. manometer; S= expanded; E=electronic s-3921




INTERFOLL LABDRATDRIES.EPA METHDOD S/17 SAMPLE LOG SHEET

Job ACS Jre ” Date o2/ .‘.I_tééq'z Test &  FRun /

Source "4V Noer Staclk . No. of traverse points, 2v

Method 4 Filter holder: Z Filter type: éyéLS' 26—
—_— _%21422__. 7

Sample Train Leak Check:

Pretest: ¢ 0.02 cfm at 1S in. Hg. (vac)
Postest: -~ _ /2 cfm at é; in. Hg. (vac)

Particulate Catch Data:

No.s of filters used: Kecovery solvent(s)
acetone
other (&)

No. of probe wash bottles: Yy

Sample recovered by: T

Condensate Data:

Weight (g)

Item

Final Tare Difference

[

Impinger No.

Impinger No.

t03 | 2 20| o3

Impinger No.

(A

Condenser

Desiccant

TARN '

l Total e\ /)

Integfated Gas Sampling Data:
Eag Fump No. ;¥i4— ERox No. /7 Bag No. /

Bag Material: S-layer Aluminizéd Tedlar Size: 44 L

Fretest leak check: (o] cc/min at /S/’ in. Hg.
Time start:s _J93[ (HRS) Time end: /3% tHrs)
Sampling rate: Jégxz_ cc/min Operaturz_ZZZﬁGL

S/N of Oz Analyzer used to monitor train outlet: ;7

CF-02x

-3 | 'S-0046RR
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LS/ L9 </ Zs | istz | Asz | 577 | 2 [2bh | An 24" Mg | & g
27 77 | % e | elTos| 5T | o] | plsas | S 7
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INTERFPOLL LAEDRATORIES EPA METHOD 5/17 SAMPLE L 0G SHEET

Job ACS [ Ear Date g [o’-zéz Test 4 FRun 2

Source. A Drger SHACK , No. of traverse points

el
Method 5 Filter holder: 33 Filter type: ?Vkﬁs’ %:éfz:

Sample Train Leak Check:

Pretest: ¢ 0.02 cfm at 15 in. Hg. (vac)
Postest: ~ A.0D cfm at /O in. Hg. (vac)

Particulate Catch Data:

No.s of filters used: Recovery solvent (s}
é 77 Z_— ﬂ( acetone
] other (s)

No. of probe wash bottles: _/
Sample recovered by: i

Condensate Data:

Weight (g)
Item

Final Tare Difference

Impinger No. 1

|
|
| il
Impinger No. 2 1 €30 %'Zoo "SyO
2 T
|

Impinger No.

Condenser

Desiccant / yﬁ' /‘//S/ /

rTotal B e 32 7 Z

Integ?ated Gas Sampling Data:
Bag Fump No. 234 Eox No. /7 Eag No. A

Bag Material: S-layer Aluminized Tedlar Size: 44 L

Fretest leak check: o cc/min at /9[ in. Hg.
. e

Time start: [29®  (HRS) Time end: [M0Y  (HRS)

Sampling rate: _J¢» cc/min Operator: ;ZDKP'

/N of Oz Analyzer used to monitor train outlet:

7
CF-023

c.36 'S-0046RR




dLE00-S

LTRSS F95h - | qkl: o iEEEREE]
A N _ | ST,
I R T L TR BRZ | T5C [ T0C) T lieg| 329 | (& | #T 727 W %Y /
X L= 2k [sbz | 05¢ | 10C | Tlr k| 760 | 2L | 55 HET || s/ 3
o T | hL[ AL | IH|Z5C | 75 | ZeC | T RLY) 90| Zp’ 18T | g
Z g pL b ok [BRZ | S5C | -h0T ) T B0l hso U7 Lbes9 § S/ 7
Tar €L | b | 26 | 8AC [ asz | APL | € |57 had T bk 879 1224 5
\3\ cC | (L] Tk |Lht] 05z 20¢ SCH F20] LT al 909 || JSé 7
&N SC | CL | ahl|dhc | 15T 50T Zohl $tg | Dk | bR RTD | % /
97 ST oL TR 8re | 75¢ | 50T | Tleae| 8o | Le™ | Lkre) | 5 g
29 =L | 9| 0h| Lhe| ST o | TIAET] b0 | an Iz b
9 ZL 1oL 0f [ LEC| Rz | et | Clord| kla | ok | kT '027 sz a7
RUABZA KA R ANEId R 21288 L7 1% hb 819 2 17
F =z | SLI ol |Bp%|/5€ YA IEAEA IPEIESS 1117 9 7N
LS/0 TR A A AR A A K L I £ Kl 3 /
Ta/ £L oL LAt | 157 | €02 CLbh| 59| k' | bbh9 | =2 ?
o9/ 2L | B L 5% | RhC]| 057 | cot] T|TE] 2hY ] % €5 €17 es g
To/ zL | §L| 94 t& <z [ #0000 S\ 8T hEO [ o | 7¢'9 | 7
o 2L | LU BE| JAC| IST | #02) T3 257 | 397 127b0? o 73
Sz B ARIA NS rwww TSP T UL #5e] 1T LI Loy | ¢ 5
—Z 9| I IC | BB LR (3T ] p0r] & s ha | 71 | F0E 5] s L
557 oC [ &L | L5 | The | @3¢ | #oC | T shl AEe| T | bere | o7 7
VAR WA CARATA LA PR K] WS N AN il y
Z 97 [ B9 | 2L | 8L | TFAZ | /5T | A0l A ANEANLY S a)
77 7 &% oL VIR TSP [ S0 | 2|87 bh | 07| 2 %5 | o 77
. 4 . L hbS <
] |EEEEDE Q268 || o0y/ :
[(cazax) Hingesnag ._._.:_au__ _:_-_ pa} ENTIEI LR TER .:__: _._:.
ushazxg L (4+) 141ajnJadnay ‘YA hnm .uﬂwqmo r+m““4.> “uhum m:."pmam ;“hhum;h
.H@aﬁ:wﬂm SE IR R i fom i i T T e LT,
—l g 11 rap a4 0d qonuaﬂ 1njnaadg =237 mvmm qnp

h- 22/

133HS Yiwg 01314 S QOHIIN W

§3 14901440997 TNdJddILIN]

C-37




INTERFOLL LAEORATORIES EFPA METHCD S/17 SAMPLE LOG SHEET

e

‘Job Aes | EcE Date éz J"_/é‘?‘f Test ﬁé Run 3
Source c A Neuer Stk , No. of “traverse ointﬁ L ﬂj?
Method . Filter holder: ?(455 Filter type: %55’ Dey

Sample Train Leak Check:

Pretest: ‘¢ 0.02 cfm at 15 in. Hg. (vac)
Postest: -~ 000 cfm at {7 in. Hg. (vac)

Particulate Catch Data:

No.s of filters used: Recovery solvent (s)

@ﬂ“ éjﬁ X acetone

n other (s)

No. of probe wash bottlesz {
Sample recovered by: - D

Condensate Data:

Weight (qg)
Item

Final Tare Difference

[

}.—m—e I——
A
Qg
L)

Impinger No.

Impinger No. 2 ? 200 BgD 1
Impinger No. 3 J C/ .
' Condenser I
Desiccant J /q{é /L/qu / /
I
Total . l*::ii:‘::’:;“:*’-"?‘v?%-i’i‘iii:‘:i-—?é 3 6;, /

Integi-atad Gas Sampling Data:
Eag Fump No. élaﬂ Box No. f7 Bag No. 3

Bag Material: S-layer Aluminized Yedlar Size: 44 L

Pretest leak check: O cc/min at Ih/ in. Hg.
Time start: _[ 172 RS Time end: (HRS)

Sampling rate: £Z(> cc/min Operatoer: 771/501’

S/N of Dz Analyzer used to monitor train outlet: 7

CF-02=
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sob_ ALS £ Grnd focks

Interpoll Laboratories

{612)786-6020

EPA Method 7 Sample Collection

Test Location ﬂryc." 14

Field Data Sheet

Date 2/ 2 q'/:,?f-’
Fuel Type

Technician &£ J

Bar. Pressure_JZ9.2% IN.HG.
Sample Train No, 68N

Pump No. ?'7-('

C-40

Test Flask
No. Run Flask Time Vacuum Tsmp. Leak Rate
Point No. (HRS) (IN.HG.) (F) <_0.4 IN.HG. /MIN.
1 |41/ | 6/ 7:30 26, 5% &0 & Yes [T No
2 |94-1-6 |62 q.4$ 26 .6 (o 2% Yes [T No
3 lgr-¢ 463 /0:00 26.60 & ZEYes [T No
4 |<-1-A | 64 (9% 26.5% %%, & Yes [T No
s |#-2-81 65 /030 6.6% &0 & Yes [T No
6 |-2-6 | 6 %S _ 20 ©% G0 [Z] Yes [T No
7 |yz-c- |l oo | Zf4s 6o B Yes [T No
8 |y-2-4 120 T 26.60 &o Z7 Yes [T No
9 (/22 |2 i2;00 2670 &7 . & Yes [T No |.-
10 |43 ¢ |22 kzits | 2¢.70 3%, & Yes [T N[
n 7% 4 | 23 1230 7C.7¢ 6o £ Yes [J No
w2 |73 4 | zy 1245 26,70 7 £F Yes [T No
113 ' [T Yes [T Mo
14 [7 Yes [7 No
15 [J Yes [ No
16 [ 7 Yes [7 No
17 [J Yes [T No
18 [ 7 Yes [] No
19 7 Yes [] No
20 % [7 Yes [7 Ko
21 ~ [ 7 Yes [7 No
22 [ 7 Yes [ No
23 7 Yes [T Ko
24 7 Yes [T No
25 L[] Yes [7 No
26 L7 Yes [ No
27 L7 Yes [ No
S-263R




Interpoll Laboratorieﬁ
(612)786-6020

EPA Method 7 Sample Collection
Field Data Sheet

Job  ACS [E. Cond Secky Date  2/232/qY Bar. Pressure 24,93 IN.HG.
Test Locati'on ?..Io B Fuel Typer ' Sample Train No. Citx )
' ‘ Technician £ )~ Pump No. 2 Sa
Test Flask |
No. Run Flask Time - Yacuum Tsmp. Leak Rate
Point No. (HRS) (IN.HG. ) . ("F) §0.4 IN.HG. /MIN.
1 lzA L F3 ik | 2eq L0 | & ves w0
2 {=-ipdy | 44 17:¢0 2¢. 80 (7 5 Yes [J No
3 (2l c | 45 1745 2 .95 £0 £ Yes [T Yo
a f2-tl A | % 1730 26.9¢ £ & Yes [ No
s 22p V7 7res 2¢.G5 2% &7 Yes [T No
6 lz2c |99 19.38 ZE P 6C |} £ Yes [T No
7 lz2A 167 /850 2€.95 6 7 X Yes [T No
8 |z-8 |&Y [q:10 21.0¢ G EF Yes_ [T No
9 |2-3& 16T KHiys | 2685 £o £ Yes [] No
10 {237 |70 2003 2680 | ¢n Yes [T Mo
1 |23 b |7/ 2525 26 .50 oo L Yes [T No
12 |23 (- |7L A0YD 26, 50 Yo /K Yes [7 No
113 [7 Yes [T No
14 [T Yes [ No
15 L7 Yes [T No
16 L7 Yes [7 No
17 L7 Yes [T No
18 L7 Yes [7 No
19 L[] Yes [ No
20 L7 Yes [7 No
21 L[] Yes [T No
22 [T Yes [ 7 Ne
23 L7 Yes [ No
24 [7 Yes [7 No
25 L7 Yes [ No
26 L7 Yes [T No
27 L7 Yes [T No

S-263R




Interpoll Laboratories
(612)786-6020

EPA Method 7 Sample Collection
Field Data Sheet

JobACS - Fa F Date 2 ~2.¥-9¢ Bar.__Pressure; 7. 29 In.¥6.
Test Location é" oL Fuel Type o4 Sample Train No.__ -SC <@
2344’4o<. Technician 93+D/ Pump Ro. <.
Test Flask -
No. Run Flask Time Vacuum TﬁmP- Leak Rate °
Point No. (HRS) (IN.HG.) (“F) {0.4 IN.HG. /MIN.
1 {6-1-4 [3 o832 | 2470 52 5 Yes [T No
2 \Fr-3| 1Y | 0847 | 2690 s? & Yes [T No-
3 lE1 -~ /S 0?/‘/ 26, 40 SO 3 Yes [T No
8 (ol -l JU 0929 26. ¢S [ &K Yes [T No
5 |F2 -D /7 o?-'v_'s'f 26 .90 &5~ 57 Yes [7 No
6 |[fz-c| /g 8958 | 26- 60 YO P Yes [T No
7 |£%2-4| ¥3 /07y V272./0 &0 5 Yes [T MNo
8 _l/"a'B' iy /o030 L1 /D yd) K Yes [T*No |
o [£z<| 9 /048 . 127.10 40 &7 Yes [T o
0 (£33 o | [ | 2690 4o K7 Yes [T Mo
1 | 3-8 97 Jj20 | 29-40 . 3§ &7 Yes [T No
12 247 < v |}/ 37 . §0 36 KJ Yes [T Ko
113 ) [ 7] Yes [] No
14 7 Yes [T No
15 7 Yes [T No
16 [ 7 Yes [T No
17 [ ] Yes [ No
18 L7 Yes [ No
19 [7 Yes [T No
20 L7 Yes [T No
21 7 Yes [ No
22 L7 Yes [T No
23 L7 Yes [] No
24 L7 Yes [ No
25 7 Yes [ No
26 L7 Yes [ Ne
27 7 Yes [T
C-42
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AMIERIFVLL LADURAIVRALDS ~_oern

o e by B [Pl ARE LI

Job_ ACS « E<4i—
. v Cross-section Elevation
Source € PuiP Dpryel S749< g View View
Test £ Run _& Date _5"’2‘/‘7‘/
Stack dimen. Vf IN.
Dry bulb 2s¢” *F Wet bulb & 7 ¢F
Manometer: O Reg. O Exp. O Elec. [] A
Barometric pressure 2728  in Hg
Static pressure_— /2D in WC
Operators SR v2
Drawing
Pitot No. 23V & Cp . Y«o of Test Site
Traverse Fraction Distance Distance Velocity Temperatu
Point ol from Stack |from End of]Pressure ?as
No. Diameter Wall (in) Port (in) {in WC)

t|Port length: QS-S’

in.

jTime start. /ol hr

\J
~

/07 <5/ 27 20y
222 2872 102~ 2¢Y
L 2.6 D74 2/
£.50 2 ¥.40 .9y 2(¢
/2.60 z7.50 GO 2/ Y
/2.09 “/2-59 .7 20
20.9/ S6-97 ST 24
2L.60 &7 -5 9. Z 1t/
3150 & o0 {yfb Zely
2.2¢ 47.35/ 7Y 2¢72
Ys 7y Z0-28 .60 2,3
“6-79 72¢9 nyd 2/3
v ‘o 273
L8 2/3
{ . )]0 2/ 2
Sy 2/Y
70 279
9% 2y
.9Y z/Y
.C8 21y
)L 2wy
i 2tY
LY %Yy
L S Y

|

Temp. meas. device & S/N: PIQ:I/AL ?(, '?pfchl Time end: /02’«? hrsH

R or nothing = reg. manometer;

C-43

S= expanded; E=electronic
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INTERFOLL LAERORATORIES EFA METHDOD S5/17 SAMPLE LOG SHEET

Job  AOS- EGF

Date 2-2«-%Y Test < Run

Source ‘'Y Pu.P PlYer STack

No. of traverse points 3

Method -3 Filter holder:

Sample Train Leak Check:

0.02 cfm at

Pretest: ¢
- cfm at

FPostest:

Particul ate Catch. Data:

No.s of filters used:

No.
Sample recovered by:

g

Filter type: E S5 aasoc

15 (vac)

(vac) 0

in.
in.

Hg.
Hg.

Recovery solvent(s)

acetane
0 other (s?

of probe wash bottles:

Condensate Data:

Integrated Gas Sampling Data:

H Weight (g}
Item
Final Tare Difference
Impinger No. 1
Impinger No. 2 i
Impinger No. 3
Condenser
Desiccant k
Total i#ﬂnfﬁggﬁﬁﬁﬁﬁiiﬁﬁﬁﬁﬁﬁy
Eag Fump No. 33 EBox No. 2! Bag No. /

Bag Material:

S-layer Aluminized Tedlar

Size: 44 L

Pretest leak check:

Time start: OF 3O (HRS)

Sampling rate: Y00

oo

cc/min

cc/min at /S5 in. Hg.

Time end: @ 2J (HRS)
<8

Operator:

S/N of Dz Analyzer used to monitor train outlet:

C-44

CF-Q23

"S-0046RR
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INTERFDOLL L ARDRATORIES EFA METHOD S5/17 SAMPLE LOG SHEET

Job _ A0S — FGr Date 2-27-A Test 5 FRun Z—
Source et e P e ;22:;45 No. of traverse points 3
Method 3 Filter Hblder: S- g Filter type: &5 Cond i SO

Sample Train Leak Check:

Fretest: ( 0.02 ¢fm at 15 in. Hg. {(vac)
Postest: ~ . cfm at in. Hg. (vac) j

Particulate Catch. Data:
No.s of filters used: Recovery solvent (s)

acetone
0 other(s)

No. of probe wash bottles:
Sample recovered by:

Condensate Data:

Weight (g)

Item

Final Tare Difference

Impinger No. 1
[« S—

Impinger No. 2

Impinger No. 3

Condenser

Desiccant

Total

Integrated Gas Sampling Data:

Eag Fump No. 23% EBox No. 2 ( Bag No. Z

Bag Material: _S-laver Aluminized Tedlar Size: 44 L

o
Pretest leak check: s ®) cc/min at /! in. Hg.

Time start: 4920 (HRS) Time end: /020 (HRS)
Sampling rate: &OO cc/min Operator: <7¢
I

S/N of Oz Analyzer used to monitor train outlet:

CF-023

C_45 "S-0046RR




INTERFPOLL LABDRATORIES EPQ.NETHOD S/17 SAMPLE LOG SHEET

Job ﬁ(’S - T P - . Date 2-27 -9 Test S Run 7
Source ¥ uil  flrcs. APlete ‘ No. of traverse points 3
Method = Filter “holder: <-S. Filter type: & Lo gol

Sample Train Leak Check:
Fretest: ¢ 0.02 cfm at 15 in. Hg. (vac)
Postest: ~ . cfm at in. Hg. (vac) (3
Particulate Catch Data:
No.s-of filters used: Recnvefy solvent (s)

acetone
0 other (s)

No. of probe wash bottles:
Sample recovered by:

Condensate Data:

ﬂ Weight (g)
Item

Final Tare Difference

Impinger No. 1

Impinger No.

2
Impinger No. 3

Tt

Candenser I
|

Desiccant

Total

Integrated Gas Sampling Data:

EBag Fump No. 735 Box No. 2 { Bag No. 5

Bag Material:s S-layer Aluminized Tedlar Size: 44 L
Pretest leak check: OO  ce/min at ,f";n. Hg.
Time start: 030 (HRS) Time end: /3o (HRS)

Sampling rate: ?4dé) cc/min Operator: 5;2?

. e
S/N of Oz Analyzer used to monitor train ocutlet:
CF-023=
"S-0046RR

C-46




Interpoll Laboratories
(612)786-6020

Visible Emissions Form 7— , 5;.?,

SOURCE NAME OBSERVATION DATE START TIME STOP TIME
American Covclal Sugar | 2-22-9
ADDRESS I J SEC SEC]
MIN o | 15| 30 a5 | 0] 15) 30} 45
H 31
STATE ZIP 2 32
Lo st GrndFonke]” pan/) 3 33
PHONE SOURCE 10 NUMBER
p 34
PROCESS EO}/JPMENT OPERATING MODE 5 35
ARdp. Drver
CONTROL EQUIPMENT { OPERATING MODE 6 36
7 37
DESCRIBE EMISSION POINT
START STOP 8 38
HEIGHT ABOVE GROUND LEVEL|HEIGHT RELATIVE TOOBSERVER| ¢ 39
START STOP START srop » o
DISTANCE FROM OBSERVER | DIRECTION FROM OBSERVER
START sroe START STOP 17 41
DESCRIBE EMISSIONS 12 42
START srop > o
EMISSION COLOR PLUME TYPE: CONTINUOUS O
START srop FUGITIVED) INTERMITTENTO | 14 <4
WATER DROPLETS PRESENT: | IF WATER DROPLET PLUME: 15 45
NOQ YESO ATTACHED D DETACHEDD = >
POINT iN THE PLUME AT WHICH OPACITY WAS DETERMINED
START STOP 17 47
DESCRIBE BACKGROUND 18 48
START srop 19 "
BACKGROUND COLOR SKY CONDITIONS
START sroe START SsTOP 20 50
WIND SPEED WIND DIRECTION 27 51
START s70P START srToP 22 57
AMBIENT TEMP. WET BULS TEMP. | RH.percent
START sST0P 23 53
24 54
Source Layout Sketch Draw North Arrow 25 55
(::) 26 56
7 7
X Erussion Point ? 3
28 58
29 59
Sun<y Wind _a . 30 60
Plume and = Observers Position AVERAGE OPACITY FOR NUMBER OF READINGS ABOVE
Stack aoo? HIGHEST PERIOD % WERE
ot T~ RANGE OF OPACITY READINGS
Sun Location Line ] MINIMUM MAXIMUM
ossanwnrsnmwmvmwﬂq?~
~ \
ichéed T Er,_a."m_
ENTS Q OBSERVER §IS1G DA rs
l(Q nat herdq due. 1o cloy 2-220.—9Y
ORGANIZATION.
 caver cmub- f\ lymer m"ﬁer‘m:v:rgg oy ‘ILe(\_m I lahs jnc,
1 HAVE RECEIVED A COPY OF THESE OPACITY OBSERVATIONS | CERTIFIED BY Dar,
| SIGNATURE ETH J;n [ /0 —(—93
TITLE DATE VERIFIED BY DATE

C-47
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A

Interpoll Laboratories
(612)786-6020

Yisible Emissions Form

Tuat 7.

SOURCE NAME ( OBSERVATION DATE START TIME STOP TIME
c%yam()ﬁ%ﬁ {Woanr 2-22-~ ¢
ADDRESS 1 v SEC i SEC
MIN o 15 {30 | 45 |mu 0 15 | 30| 45
7 31
- ,_E*”Y STATE zZip 2 32
|Fert Gaoad Gonts|” My p =
PHONE SOURCE 1D NUMBER
4 34
PROCESS EQUIPMENT OPERATING MODE
5 35
An Dever :
CONTROL EQUIFMENT 1 OPERATING MODE 6 36
DESCRIBE EMISSION POINT 7 37
START srop 8 38
HEIGHT ABOVE GROUND LEVEL|MEIGHT RELATIVE TODBSERVER] g 29
START STOP START STOP = ”
DISTANCE FROM OBSERVER | DIRECTION FROM OBSERVER
START sTOP START sroeP 17 4r
DESCRIBE EMISSIONS 12 42
START srop > pr
EMISSION COLOR PLUME TYPE: CONTINUOUS O
START STOP FUGITIVEDQ INTERMITTENTO | 14 44
WATER OROPLETS PRESENT: | IF WATER DROPLET PLUME: 15 45
NOO YESO ATTACHED O DETACHED QO e pe
POINT IN THE PLUME AT WHICH OPACITY WAS DETERMINED
) START sToP 17 47
DESCRIBE BACKGAROUND 18 48
START sTop T9 5
BACKGROUND COLOR SKY CONDITIONS
START ST0P START S5TOP 20 50
WIND SPEED WIND DIRECTION 21 51
START 5TOP START sroe 22 52
AMBIENT TEMP. WET BULB TEMP | RH percem
START STOP 23 53
24 54
Source Layout Sketch Oraw North Arrow 25 55
(::) 26 56
X Emussion Point - 27 57
28 58
29 59
Sun*‘} wind . 30 50
Plume and = Qbservers Position AVERAGE OPACITY FOR NUMBER OF READINGS ABOVE
Stack 140° ’ HIGHEST PERIOD % WERE
_—— RANGE OF OPACITY READINGS
Sun Location Line MINIMUM MAXIMUM
OB8SERVER'S NAME rpnwré
com(s 7S ﬂ OBSE E}%/SI 7A ?un DATE i
1Cay nat r\pacl OlUp 'l”(D c,/au o) J . 2 2-22-9Y
) ~ . ORGANuAHON:f¥_¥ i
Cover cmcﬂ Aumes mtenmicing ntengolf Labr Tac.
7 HAVE RECEIVED A COPY OF THESE OPACITY OBSERVATIONS | CERTIFIED BY £74 1 OATE
| SIGNATURE 71 dnc, [0 2
TITLE DATE VERIFIED BY DATE

C-48
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Interpoll Laboratories
(612)786-6020

Visible Emissions Form ' 7—12/}//#5

y
SOURCE NAME : OBSERVATION DATE START TIME STOP TIME
| Suoar 5 —22-9Y
ADDRESS v SEC : SEC
MIN 0 15 | 30 | 45 | 0 15| 30| 45
7 31
ciry STATE Zip 2 32
3 33
PHONE SOURCE 1D NUMBER
4 34
PROCESS ﬁwpms.vr OPERATING MODE 5 25
win Devenr
o~mo:. cauirlent - 1 OPERATING MODE 6 36
DESCRIBE EMISSION POINT 7 37
START srop 8 38
HEIGHT ABOVE GROUND LEVEL|HEIGHT RELATIVE TOOBSERVER| 9 39
START STOP START STOP py ™
DISTANCE FROM OBSERVER | DIRECTION FROM OBSERVER
START srorP START STOP 1! 47
DESCRIBE EMISSIONS 12 42
START sToP 3 pr
EMISSION COLOR PLUME TYPE: CONTINUOUS O
START STOP _ |FUGITIVE D INTERMITTENT O 14 44
WATER DROPLETS PRESENT: | IF WATER DROPLET PLUME: 5 45
NOO YESO ATTACHED O DETACHED O " py
) FOINT IN THE PLUME AT WHICH OPACITY WAS DETERMINED
START sroP 17 47
DESCRIBE BACKGROUND 18 48
START sST0P 19 o
BACKGROUND COLOR SKY CONDITIONS
START ST0P START sTOP 20 50
WIND SPEED WIND DIRECTION 27 51
START STOP START sroP 22 =7
AMBIENT TEMP. WET 8ULB TEMP. | RH.percent
START STOP 23 53
24 54
Sourca Layout Sketch Draw North Arrow 25 55
O 26 56
X Emussion Point 27 57
28 58
29 59
Sun-«*}- wind . 30 60
Plume and = Qbservers Position AVERAGE OPACITY FOR NUMBER OF-READINGS ABOVE,
Stack 1400 ’ HIGHEST PERIOD % WERE
—_ RANGE OF OPACITY READINGS
Sun Location Line MINIMUM MAXIMUM
OBSERVER'S NAME [PRINT) -
Rehcnd I Eidem
COMME N g g OBSER VT{II'S IGNAT o) DATE
Y Cond| net ot (Q.up Yo cloy 2.-22.-94
OAGANIZATION
/| epuen g Al alumes mitenniong :In%emn [/ _tabs Inc.
T AVE RECEIVED A COPROF THESE OPACITY OBSERVATIONS | CERTIFIED 8Y DATE
| SIGNATURE ETH :Inc, 10-6-73
TITLE DATE VERIFIED BY DATE
L
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APPENDIX D

INTERPOLL LABORATORIES ANALYTICAL DATA

TABLE OF CONTENTS

1 T | 1
Carbon Monoxide . . ... ... it e 6
Particulate .. ... .t e et e 11
Oxides of NItrogen . . ... ..ttt i i et e 38

Particle Size Distribution (Cascade impactor)

---------------------

Sample Deposition Sheets
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Interpoll
(5120

LLaboratories
7846—-5220

EPA Method S Data Reporting Sheet
Impinger Catch/Minnesota Frotocol

Jab _ﬁl—\C.S /E:'GF Sgurcs 20 . / Bﬂ.,fef\
Team Leaddr S8 Test Site_ Stock
Date Submitted 2-25-%Y¥ Cate af Test_z2-22-%¥
Test Mo. Mo. of Runs Completed_3
Date of Analysis_3~G~9¥ Technician B.E/ NS
Test / Run_@ Dish MNo.
Field Blank Cish Tare Wt. %6, 779/ a9
Log Number 2326—0T Dish+Sample Wt. “%.4794% g
Comments Sample Wt. . 0024 =}
" Tesat / Run / Dish No. iy
Lag Number -0z Dish Tare Wt. Y2.5456 (o]
Comments Dish+Sample Wt. 41454960 g
Sample Wt. Jd.20 40 g
Test | Run 2 Dish No. wd _
Log Number —o5.L Dish Tare Wt. <5.49252 g
Comments Dish+Sample Wt. Y9 .4¥251 g
Sample Wt. £, 00 30 g
Test_ / Run_3 Dish No. (.(»
Lag MNumber — o4 L Dish Tare Wt._ 48.307) g
Comments Dish+Sample Wt. 4% 3197 =}
Sample Wt. Q0. 0014 g
Test Rurn Dish bNo.
Log MNumber Dish Tare Wt. 9
Comments Dish+Sample Wt. q
Sample Wt. g
Tast Run Cish MNo.
Log Number Dizsh Tare Wt. g
Comments Dish+Sample Wt. ag
Sample Wt. g
Blank Salwvent Wt. gd#al¥ g
Results:
Field Blk. Run 1 Run 2 Run 3 Run 4 Run 35
o036 0.0026 0.0012 pj

LSC-03.67
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Interpoll Lakbarastories
(512) 725-5AZ9Q

EPA Methaod S Data Reporting Sheet

Probe/Cyclona Wash

Job Acs /té"F Sqgurce AN/ [50-’19/
Team Lzader £B Test Site L e K
Date Submitted 2-254Au Dat2 of Test 2-22-9Y
Test MNo. { Mo. of Runs Completed 3
- Data af Analysis 3-g % Technician /5‘@@
- Transport Leakage U 8 ml Salwvent S e
Tast __/_ Run_@ Cish No. 23
Field 3lank Dish Tare Wt._4Y6 . V9377 g
Log MNumbar 232601 F Dish+Sample Wt.4H6.28Y 0 g
val. of Solvent_JOY ml Sample Wt. 0-2993 q
#Solvent Residuae 3.02%ug/ml
Test_ ! Run_| Dish No. 25
Val. of Solvent_j5p ml Digh Tare Wt._ Y4 3439 a
Log MNumber — 0P Dish+Sample Wt. 443669 g
Comments Sampla Wt. Jio 230 g
Test | Run_%_ Dish No. 27
Yaol. of Solvent /5¢ ml Dish Tar= Wt._ 52 1447 9
Leg Mumber —d5 P Dish+Sample Wt.52. 4645 3
Commants Sample Wt. 0,0f7¢& g
1 Test | Run_-3 Dish Mo.. 35
Vol. of Salvent /4 ml Dish Tara Wt._ 1% ¢{501™ g
Log Mumbar A P Dish+Sample Wt.45.Lb 68 G
Cocmmants Sample Wt. ¢ 0106 G
Test Run Dish DMo.
Vol. of Solvent ml Bish Tare Wt. g
Log Numbar Dish+Sample Wt. g
Commants Sample Wt. g
Test Run Dish MNo.
vol. of Salvent ml Dish Tara Wt. g
Log MNumber Dish+Sample Wt. g
Comments Sample Wt. g]
¥Solvent Residue 3Cug/ml=l (Sample wt.Z-WWig) (10%)1/Val. of Sol. ¢ ml
ERPA-MS Acetone Residue Blank Spac. (7.3 ug/ml
Results: -
Field Blk. Run 1 Run 2 Run 3 Run 4 Run 5
| 0.0215 | 0.0i73 o.0100 D-1¢ o




Interpoll Laboratories

(512)

7846—-5020

EPA Method 5 Data Reporting Sheet
Filter Gravimetrics

Job__ A<S [EGF Source No. | Beiles
Team Leader <8 Test Site Stec &
Date Submitted_ 2~ 29-94 Date of Test 22294
Test No. No. of Runs Completed_ 3
Date of Analysis_A~-3 -9y Technician___ A Ly te
Test__| Run_ O Filter No. 626¥
Field Blank Filter Type UNGF
@ | Log Mumber_ 2316-01C Filter Tare Wt.__, 567 ¥ g
Comments Filter+Sample Wt._.567% g
: Sample Wt. o eoeo g
Test L_Run / Filter No. 6! 77
LLog Number ~o2f Filter Type VG F
1 Comments Filter Tare Wt. . 56149 q
Filter+Sample Wt..¥8769 g
Sample Wt. g.0/e g
Test 7 Run & Filter No. (17§
Log Number —~03F Filter Type L Gf
-, Comments Filter Tare Wt. (X6 I q
) Filter+Sample Wt._ ¥ 745 g
Sample Wt. p.0td ! g
Test__| _Run_3 Filter No. 61749
Log Number -~ Y€ Filter Type L1 G-
3 Comments Filter Tare Wt._ -¥626§ g
Filter+Sample Wt. .§75% g
Sample Wt. geod D g
Test Run Filter No.
Log Number Filter Type
4 Comments Filter Tare Wt. q
Filter+Sample Wt. g
Sample Wt. 9
Test Run Filter No.
LLog Number Filter Type
S Comments Filter Tare Wt. Q
Filter+Sample Wt. g
- Sample Wt. g
Results:
Field Blk. Run 1 Run 2 Run 3 Run 4 Run S
L J.0140 O, 0l5! v.cl3l
}
Field Blk. Run 1 Run 2 Run 3 Run 4 Run S
L - gooHei | ©.0330 | 0,024
LSC-02PR

D-11
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Interpoll Laboratories

(s512)

7846-5320Q

EPA Method 5 Data Reporting Sheet
Impinger Eatch/Minnesota Protocol

Job ACS‘ /EGF Sourca C (_‘J.yt-t/e‘{\
Team Leader _f)\)r"/' Test Site stalle
Date Submitted___2-~25-7Y Cate of Test_2 “22-9Y¥
Test Mo. | Mo. of Runs Completed 1
Date of Analysis__}-(~7Y Technician__ R _E[DEM
Test [ Run_0 Dish No. [ 2
Field Blank Dish Tare Wt. Y§./y4u g
Laog Number L3226 -05T Dish+Sample Wt. Y&./vgr Q
Commnents Sample Wt. 0. 009+ g
. Test | Run___| Dish MNo. [ 2
Log Number -~ 0& L Dish Tare Wt._4%%, "7__’]'@[ q
Comments Di sh+Sample Wt. _Y¥. 96 x| g
Sample Wt. 0.0120 g
Test ( Run 72 Dish No. 20
Log Number 7L Dish Tare Wt. ?8._8}23 g
Comments Dish+Sample Wt.4Yy §227 2]
Sample Wt. 2.0/09 g
Test | Run_A Dish No. _ 2/ ,
Log Number —oS LT Dish Tare Wt.__77, 527§ g
Comments Dish+Sample Wt. Y1) 53%% g
Sample Wt. d.oli7 g
Test Run Dish No.
Log MNumber Dish Tare Wt. g
Comments Dish+Sample Wt. g
Sample Wt. g
Test Run Dish MNo.
Laog MNumber Dish Tare Wt. g
Comments Dish+Sample Wt. g
Sample Wt. g
Blank Solvent Wt.d.ddovg
Results:
Fiald Blk. Run 1 Run 2 Run 3 Run 4 Run S
g.011é 0.0j05 | ©.0/13 0-12

LSC-03.6GF
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Interpoll Laktcratories
(5812) 7845-23T70

EPa Method S Data Reporting Sheet
Probe/Cyclona Wash

son___ACS ~£GE Source__C__fayes

Taam la2adar DVt Test Site T cheek

Date Submittad__ 2.-28— 29 Date of Test___ [ _

Taest No. ! No. of Runs Completed_3

Cate of @nalysis_3- 1-%27 Technician_ R, E(DEM

‘Transport Leakagevbcﬂone)af ml Solwvent gcetone,
Test | Run_2 Dish Mo. 502

Fisldg Blank Dish Tare Wt. Y0 ‘?033’ g
Log Mumbar 2326 - ©5F Dish+Sample WtM46.903F 3
Val. of Solvent__jow ml Sample Wt. O.cocd q
#Solvent Residue}.cd ug/ml
Test | Run_{ Dish No. JoY :
Vol. of Solvent 225 ml Digh Tare Wt. 0. 02/4 g
‘Lag Mumber -o6f Dish+Sample Wt59.9G44 g
Coaments Sampla Wt. ©.04z9 Q

" Test [ Run_ 2 - Dish Ngo. §22
Uol. of Solvent_} 90 ml ’ Dish Tare Wt. 7. 002 2 Q
Log Mumber ©1¥ Dish+Sample Wty 71,08i( 3
Caomments Sample Wt. Q.0 154 a

hY

JTas'.t ] _Run_3 : Dish Mo.__ {009
Voi. of Salvent_jgo ml Dish Tare Wt. 45 .50 3
Log Mumbar —0F £ Dish+Sample Wt 4S.58J08 G
Cammants Sample Wt. 0,0219 G
Test Run Dish Mo.
vol. of Solvenkt ml Eish Tare Wt. g
Lag Numbar Dish+Sample Wt. g
Commants Sample Wt. g
Tast Run Lish Mo.
Yal. of 3olvent ml Dish Tare Wt. g
Log Number Dish+Sample Wt. g
Comments Sample Wt. 3

#Solvent Residuejiﬂpg/ml=t(8ample We . dadod3g) (1@=r1/Vel. of Sol. /9@ ml
EFA-MS Acetone Residue Blank Spac. (7.3 ug/ml

Results: -

Field Blk. Run 1 Run 2 Run 3 Run 4 Run 3

' . oL D-1
r ©.0423 [©018¢& oc021y Y LSC-01YR




.Interpoll Laboratories
(512) 786-460210

EPA Method 5 Data Reporting Sheet
Filter Gravimetrics

Jab ros [EGF

Team Leader Ny A

Date Submitted 2. ~25-9Y

Saource - b"‘ﬂ‘"
Test Site S Aec k
Date of Test 2. -2 L=

Test No. /

Date of Analysis_ 339y

Technician €. Heliesonm

No. of Runs Completed__3

Test / Run @
Field Blank
‘Log Number 2326 —O5¢

Filter No. 6163

Filter Type YHGF

Filter Tare Wt. 8703

g
Comments Filter+Sample Wt.:§7303 g
Sample Wt. g
Test_ | Run_/ Filter No. £)>DG
Log Number ~06F Filter Type “C-F
1 Comments Filter Tare Wt.__.&§&0 g
Filter+Sample Wt. /080%9 a
Sample Wt. 2. L 2eq g
Test / “Run L Filter No. o4l
Log Number ~07F Filter Type ~SMGF
2 Comments Filter Tare Wt.__ , 5756 g
) Filter+Sample Wt._.4P49¢% g
Sample Wt. o. /(1T 9
Test___ ) Run3 Filter No. 6258
Log Number —¢ $fF Filter Type S G-F
3 Comments Filter Tare Wt. __»%$79] g
Filter+Sample Wt..49477] g
Sample Wt. g./1§0 g
Test Run Filter No.
Log Number Filter Type
4 Caomments Filter Tare Wt. g
Filter+Sample Wt. g
Sample Wt. g
Test Run Filter No.
Log Number Filter Type
S Comments Filter Tare Wt. g
Filter+Sample Wt. g
Sample Wt. q
Results:
Field Blk. Run 1 Run 2 Run 3 Run 4 Run S
o,1209 | oL ¢, 11850
Field Blk. Run 1 Run 2 Run 3 Run 4 Run
L 0.1 7748 | 0. 2005 0, 1507
LSC-02PR
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Interpoll Laboratcories
(512) 786-5320

EPA Method 5 Data Reporting Sheet
Impinger Catch/Minnesota Protocol

Jab AcCS ZEGF‘ Sourcs ARG 2 Pplen
Toam Leader . SR Test Site Stacs
Date Submitted_2-25—%¢ Cate of Test_ 2-213-9Y
Test Ma. pA Mo. of Runs Completed_ 3
Date of Analysis__ 3-~-6~9Y Technician R.E1DENY
Test Run @ Dish No.
Field Blank Dish Tare Wt. g
Log Number Dish+5Sample Wt. g
Comments Sample Wt. g
"Test 2. Run [ Dish Mo. 20Y
Log Number 2326~ 0 1L Dish Tare Wt. ¥ 7. %5 ¢( g
Comments Dish+Sample Wt.Y) vyt b b (=]
Sample Wt. 0.0015 g
Test_ 2 Run_2 Dish Na._ Gl
Log Number — fo L Dish Tare Wt. égg,OOES g
Comments Dish+Sample Wt. %, d 104 g
' ' Sample Wt. J. 0o 2} g
Test 2= Run 3 Dish No. (22
Log MNumber -1 T Dish Tare Wt._%8 BY572 9
| Comments Dish+Sample Wt. Y§ SY56Y g
Sample Wt. g, o002 q
Test Run Dish No.
Log Number ' Dish Tare Wt. g
Comments Dish+Sample Wt. o]
Sample Wt. g
Test Run Bish No.
Log Number Dish Tarz Wt. =]
Comments Dish+Sample Wt. g
Sample Wt. g
Blank Solvent Wt.d.owddg

Results:
Field Blk. Run 1 Run 2 Run 3 Run 4 Run S

g.00 !t} 8.00i7 g-2008 D-15
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Interpoll Lakboratories
(512) 784&-5970

EPA Method S Data Reporting Sheet
Procbhe/Cyclaone Wash

Job ACS - £GE Source__N0. 2 Beilens

Team Laadar 58 Test Sita Iteck

Data Submitted___2%2f ~7¢ Data of Test_2-23-9Y

Tast Mo. Z No. of Runs Completed 3

Data of Analysis 1-3i= Technician R.El0&m

T-ansport Leakage [J%n=2) /. ml Solvent___Geefong

‘Teast Run_Q Dish MNo.
Field Blank Dizsh Tare Wt. g
Log MNumbar Dish+Sample Wt. g
Yol. of Solvent mi Sample Wt. Q
*Solvent Residuei3.o ug/ml
Test__ 2 Run_| Dish No. 20
Vol. of Solvent_200 ml Dish Tare Wt. 49 6267 q
t.og Mumber _232b-04F Dish+Sample Wt 4.3 74 g
Commants Sampla WL, 0.0l q
Test _ 2 Run_ 2 Dish No. gy
val. of Solvent _s725 ml ) Dish Tare Wt. Y2 /007 2
l.og Mumber —of Dish+Sample Wtii.{jo% 3
Cammants Sample Wt. 2.0095 g
 Test_2- Run_J3 Dish Mo. 113
Val. of Solvent_ 90 ml Dish Tare Wt. §£1,9706 3
Log Mumber g Dish+Sample Wt 53,9933 G
Commantis Sampla Wt. 0.0027 G
Test Run Dish Mo.
Vaol. of Solvent ml Bish Tare Wt. g
tcg Numbar Dish+Sample Wt. g
Commants Sample Wt. g
Test Run Dish Mo.
Vol. of Solvent ml Dish Tare Wt. g
Log Number Dish+Sample WL, g
Cammants Sample Wt. g

#Solvent Residue____ug/ml=L (Sample Wi g)(l@=)yls/svol. of Seol. inl

EFA-MS Acetcne Rasidue Blank Speac. (7.3 ug/ml
Rasults: - .
Field Blk. Run 1 Run 2 Run 3 Run 4 Run S

r To. o101 0.0080 0.0022  Drlb

LSC-01YR




Interpoll Laboratories
(512 785-46020

EPA Method 5 Data Reporting Sheet
) Filter Gravimetrics

Job A< [EG—F— Source Ne L Bu/ler
Team Leader S B Test Site Stk
Date Submitted_ 2-25-14 Date of Test 21.-23% 94
Test No. R No. of Runs Completed G
Date of Analysis__ 3 3744 Technician A.
Test Run_Q Filter No.
: Field Blank o Filter Type
@ Log Mumber Filter Tare Wt. . g
Comments Filter+Sample Wt. g
' Sample Wt. g
Test __2-Run__| ‘Filter No. 6269
Log Number L3 26P9F Filter Type gre-C
1 Comments Filter Tare Wt. . ¥1/0 q
Filter+Sample Wt. .&91Y% q
Sample Wt. - C.oazeoy g
Test __ L Run . Filter No. 6710
Log Number —~ivf Filter Type He £
2 | Comments Filter Tare Wt._ , 5667 g
) Filter+Sample Wt..§F&5 7 g
Sampla Wt. 0.0{90 fal
Test 7 Run_.3 Filter No. 6140
Log Number Al Filter Type A o
3 Comments Filter Tare Wt. .&S5yyp g
Filter+Sample Wt. .9701 g
Sample Wt. O.016{ g
Test Run : Filter No.
Log Number Filter Type
4 Comments Filter Tare Wt. g
Filter+Sample Wt. g
Sample Wt. g
Test Run _ Filter No.
Log Number Filter Type
S Caomments Filter Tare Wt. o]
Filter+Sample Wt. g
Sample Wt. g
Results:
Field Blk,. Run 1 Run 2 Run 3 Run 4 Run 35
: r 0.0204 [9.9190 0.0 b\
Field Blk. Run 1 Run 2 Run 3 Run 4 Run &
l: J. 03/¢ D.0 247 d.oraf
LSC-02PR
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Interpoll

(512)

Laboratcries
78946-5Q20

EPA Method S5 Data Reporting Sheet
Impinger Catch/Minnesota Protocol

AcS /FEFE

Team Leade’;'

vy

Date Submitted 2 -25 - 2Y

Tast Mo.

B &bveﬂ

Sourcsa
Test Site \ﬁa(_é
Date of Test 2-21-9Y¢

Mo. of Runs Completed_}

Date of Analysis__3-6-9Y Technician R, EihEn
Test 2 Run_© Dish No. 2
Field Blank Dish Tare Wt._%6. 227 9
Log Number 326~ {23 Dish+Sample W&. Ly, 2017 g
Comments Sample Wt. . Q0o g
“Test 2 Run_/| Dish No. 3
Log Number — I3 Dish Tare Wt. §2./230 g
Comments Dish+Sample Wt. 52. ]3]0 g
Sample Wt. 20950 g
Test_2 Run_7 Dish No.__ |
Log Number —~ 14T Dish Tare Wt._47.7595% 3
Comments Dish+Sample Wt. Y976 70 g
Sample Wt. 2.00% 1 g
Test _ 2 Run_3 Dish No._ /7
Log Number —15T Dish Tare Wt._4¢ 393i qQ
 Camments Dish+Sample Wt. Y¥. Yool g
Sample Wt. g.9 71 g
Test Run Dish No.
Lag MNumber Dish Tare Wt. g
Comments Dish+Sample Wt. g
Sample Wt. g
Test Run Dish No.
Lug Number Dish Tare Wt. g
Commants Dish+Sample Wt. g
Sample Wt,. g
Blank Solvent Wt./d.tdbyg
Results:
Field Blk. Run t Run 2 Run 3 Run 4 Rurn 35
0.00 76 ¢, 0017 v.00¢7 |D-18

LSC-03.6R
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Interpoll Labgratories

T285-5320

EPA Methad 5 Data Reparting Sheet

Jab ACT — EGF

Team Lesader 819!

Data Submitted _2-20-77

Tast MNa. = 2

Data of Anmalysis_J3-31-7Y

Probe/Cyclaone Wash

Source ﬁgﬂnueﬂ

Test Site  Jtiok

Dat2 of Test 2-22-97

Mo. of Runs Completed 3

Technician A, E/0&m

Transpart Leakage D(ﬂéﬁa Solvent GleTone.
Test 2 Run 8 Cish Mo. 40

Field Blank

Dish Tare Wt. ¥ %33

g
Log Numbar 23267 1L P Dish+Sample Wt M. 643 P g
Yal. af Salvent_f00 ml Sample Wt. . 0003 )
#Solvent Residue 3,00 ug/ml
Test_ 2 Run_{ Cish No. 47 .
Vel. of Solvent (30 ml Dish Tare Wt._%38 % q
Log Number -3 P Dish+Sample WtHF. 49 b¥ g
Comments Sample Wt. 0,0310 g
Test 2~ Run <+ Dish No. (P
Yal. of Solvent [GO ml Dish Tarea Wt. &3./94772 3
Log Mumber —14@ Dish+Sample Wt.43 {7956 3
Comments Sample Wt. 0,083 g

'rTest 2. Run_3 Dish Mo. LT

Vol. of Solvent_ {2 ml Dish Tara Wt._ 47,9924 3
Log Mumber _ —~\5¢ ish+Sample Wt.44.€209 G
Commants Sample Wt, .02%5 a
Test Run Dish NMNo.
Uol. of Solvent ml Bish Tare Wt. g
Log Number Dish+Sample Wt. q
Coamants Sample Wt. g
Test Run Cish Mo.
Yal. of Solvent ml Dizsh Tare Wt. g
Log Numbar Dish+Sample Wt. g
Comments Sample Wt. 3

*Solvent Rasidue3¢Jug/ml=t(Sample Wi

EFA-MS Acetone Residue Blank Spec. (7.3 ug/iaml

Results:
Field Blk. Run 1

Run 3 Run 4 Run 3

. Q.02033) (1@%)1/Vol. of Sel./¢y m

-~

O.0305

s

0.0218  lo.o2e| 0!

T}

LSC-01YR




Interpoll Laboratories
(512) 78466020

EPA Methoad 3
Filter Gravimetrics

Data Reporting Sheet

Job A’CS/EG‘F Source B Dryev
Team Leader Dv # Test Site Stuck
Date Submitted -2 -9Y Date of Test -G
Test No. - No. of Runs Completed_J3
Date of Analysis__2~-%-9y Technician A. ¢ Ysate
 Test_2- Run @ Filter No. 6loT
Field Blank Filter Type £

‘Log Number 23261 Filter Tare Wt._ 5681 g
Comments Filter+Sample Wt.,5L0% a
) Sample Wt. .00 | g
Test_ 2- Run_| Filter No. 62577
Log Number =13 Filter Type YT Gf
1 Comments Filter Tare Wt._ ,¥637 g
Filter+Sample Wt..1760 g
Sample Wt. 0. 1963 g
Test = Run_ & Filtar No. 1€
tL.og Number =Y F Filter Type i F
2 Comments Filter Tars Wt._ : 8113 g
Filter+Sample Wt..9798 g
Sample Wt. ©. (075 3
Test __2- Run~3 Filter No. iy
Log Number —15 Filter Tvpe L GF
3 Comments Filter Tare Wt. :§71y q
Filter+Sample Wt.,3§©3 g
Sample Wt. 0,10719 3
Test Run Filter No.
Log Number Filter Type
4 Comments Filter Tare Wt. qg
Filter+Sample Wt. g
Sample Wt. g
Test Run Filter No.
Loeg Number Filter Type
S Comments Filter Tare Wt. g
Filter+Sample Wt. (o]
Sample Wt. g
Results:
Field Blk. Run 1 Run 2 Run 3 Run 4 Run S
O.l1003 (O 1035 |0 1079
Field Blk. Run 1 Run 2 Run 3 Run 4 Run S
REEEE 2.4 dO Q. 1127
LSC-02PR
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Job

Interpoll Laborscar:i:es

(512)

7846-5320

EPA Method 5 Data Reporting Sheet
Impinger Catch/Minnescta Frotocol

ocs [EGE
Team Leader DU T
Date Submitted
o

Test Mo.

Date of Analysis 43-ﬂ‘ﬂ:L

Source___ A Diwar
Teat Site S‘i"qr.?

Cate of Test 2-21-9Y

Mo. aof Runs Completed J

Technician

C.Xel e sor

Test Run _Q Dish No.
Field Blank Disgh Tare Wt. ol
Log Number Dish+Sample Wt. g
Comments Sample Wt. g
Test L _Run__| Dish Nao. 328
Log Number _2132(- T Dish Tare wWt._41.965Y4 Q
Comments Dish+Sample Wt:1.9909 g
Sample Wt. ©.0\5S g
Test_ Y4  Run__ 2 Dish No. 3490
Log Number -1 Dish Tare Wt. 47.9136C g
Comments Dish+Sample WtH 15239 g
Sample WEt. 0.011,b3 [a]
Test__ Y Run_3 Dish No. THY
) Log MNumber ~\r L Dish Tare Wt. 47,065 89 g
/| Comments Dish+Sample WtH 1, b{S| a
Sample Wt. 0.0162 q
Test Run Dish No.
Log MNumber Dish Tare Wt. Q9
Comments Dish+Sample Wt. g
Sample Wt. g
Test Run Bish MNo.
Log Number Cish Tare Wt. a
Comments Dish+Sample Wt. g
Sample Wt. a
Blank Solvent Wt Jteed g
Results:
Field Blk. Rum 1 Run 2 Run 3 Run 4 Run 5
0.0151 ©-0159 0.0\5& pl21

LSC-03.hF
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Interpoll Lakgoratories
TE&5—-53TQ

(512}

EPA Method 5 Data Reporting Sheet
Probe/Cyclone Wash

Job ACS~EGE

Teaam Laadar ouif

Date Submittad__2-25 -9 Y

Tast Mo.

Data of Analysis___3-3-9Y

Transport Leakage {] Nona {3}~

m}

Source A Dever

Test Sita staifk

Date of Test__2-24¥-~-7Y

NMa. of Runs Completed_J

Technician R E(Em

Salvent L tetony

v

Test Run_B
Field Blank
Log Numbar
Yal. of Solvent ml
#Solvent Residuel.0 ug/ml

Dish Mo.

Dish Tare Wt.

Dish+Sample Wt.

Sample Wt.

O on O

Test ‘/ Run i

Vol. of Salvent /25 ml
Leg Number 232b- [G p
Coummants

Dish No. /G

Dish Tare Wt. 49 /3184

Dish+Sample Wt. MY ¥ {0

Sampla Wt. 0.04706

O ada

Test __ Y Run_2

vol. of Solvant_f3p0 ml
Log MNumbar et B %
Commants

Dish Nao. £25

Dish Tare Wt. $3.030/

Dish+Sample Wt.53 © 60O

Sample Wt. 0.0299

[aQyte s}

r}est ?' Run_3
Vol. of Solvent_jffpn ml

‘Dish Mo.__ 509

. Dish Tara Wt. jZ,QZIg 3
Log Mumbar il A Dish+Sample WtM]. Lo G
Commeants Sample Wt, 0.0250L a
Test Run Dish Mo-
Yol. af Sglvent ml Cish Tare Wt. g
tog Numbar Dish+Sample Wt. g
Commants Sample Wt. g
Test Run Dish Mo.
Vgl. of Salvent ml Dish Tare Wt. g
Log Number Dish+Sample Wt. s
Commants Sample Wt. ?J
#Solvent Residue ug/ml=L{ (Sample Wt. g) (1@*)2/Vel. of Scl. nl

EpA-MS Acetona Residue Blank Spac. (7.3 ug/ml

Results:
Field Blk. Run 1 Run 2

Run 3 Run 4 Run S

©,°46 1 0. 82493

o.02% ] D-22

LSC-01YR
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Interpcll Laboratories

(512)

7865-56020

EPA Method S Data Reporting Sheet
Filter Bravimetrics

Jaob AC,S CCQF Saurce /4’ Druer
Team Leader DUH Test Site el
Date Submitted 2-25-4% Date of Test 2-24Y-9Y
Test No. ul No. of Runs Completed 3
Date of Analysis 2-3-9y4 Technician 5. D
Test Run_@ Filter No.
Field Blank Filter Type
.Log MNumber Filter Tare Wt. fa]
Comments Filter+Sample Wt. g
' - Sample Wt. q
Test_ 4 Run ! Filter No. L2114
Log Number 2326- joF Filter Type RS
Comments Filter Tare Wt. .+ §607 g
Filter+Sample Wt. .95§3 g
Sample Wt. ©.091% g
Test_ 4  Run__ 2, Filter No. G212
Log Number ~\1 e Filter Type yirGr
Comments Filter Tare Wt._ .&G6jl g
Filter+Sample Wt. $Y35° q
Sample Wt. £ OX Y a
Test_ "\ Run_23 Filter No.__ 62713
Log Number - 1€= Filter Type H G r
Comments Filter Tare Wt, . LY g
Filter+Sample Wt. .QS?q g
Sample Wt. 0933 g
Test Run Filter No.
tog Number Filter Type
Comments Filter Tare Wt. g
Filter+Sample Wt. g
Sample Wt. g
Test Run Filter No.
Log Number Filter Type
Camments Filter Tare Wt. g
Filter+Sample Wt. g
Sample Wt. q
Results:
Field Blk. Run 1 Run 2 Run 3 Run 4 Run 3
©.09|, |0.0824 [00933
=
" Field Blk, Run 1 Run 2 Run 3 Run 4 Run S
0.1536 P O Ry I O-1372
LSC-02PR
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irterpoll Laboratories
(612)786-46020

Cascade Impactor Laboratory Data Sheet

Job AR /EGF Date of test L-23-4y
Source B D rgér SHzck Test 3 Run {
Analyst 6:ank¢_ Impactor NoO. <3 Substrate uced Nowa
Weight (g) Cum. % JFart
Stage T Weight | W /W |Dia.
No. Uncotr. Corr.
Tare Final Macss Control Mass (ad ) (um)
Freimpact. i yg.¢3y9,) Y9.9y240 | 0,00790 [0.05e30 | 000T6e | v 00760 110.9/{10.0
VoY 1) 40515 | L9101 | oo0eg7 | — | 0owdd oot 157 1/8.04 (.
“ 146586 | 1.4593y | o.wo3yg| —— | o.0odvE J0.01605 (79034 O
< 200684, 201162 | 0.00473 — 0004734 0,610 129821 7. 45
4 162663 | [.929(8 | goo23s| —— |v.ee235 1002313 |32.19]/ 5
5 Jd8503 | 198445 | voorar| — |veerar |o.02505 15 9510 95
\ & 2.016 48 ) 0/ 59y 1 p.002vg — | 0.00240 |o.al“l‘5) K4810.6/
G 2.0508 | 2.0553) | gooH2Z3 — vadH23 I 9,037 |5 55|, 3ys
Filter 65.60500lp 5eeqray| GodTay] T 0037w D.ob 9t | :';-;

Sampling rate data:

Vers = 20.05 bscF Fo = _29.93  in. Hg
236 =F Fg _;l_ in. WC

te

al = !é[] min. MC

it
I

]
P
-

!
™
<
~
<

5.67 Vace (ta + 460)

6 (Fo + Fg/13.6) (100 — MD)

5.67 x (2655 ) x ( 73+ 460)
Qa = = 08/9 actm

(L0 ) x (2993 + ~.79 7 13.6) x 100 - 24.50)

Rev. 1 CF-0Z8B

D-24
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Job

Jes/ Ec=

Interpoll Laboratories
(612) 786-6020
Sample Deposition
Source C Dlyzr STALK

Field Engineer. :,75/#
Date Submitted_2/325/7.¢

Test Site ad

Date of Test VY. e

O 3%H,0,

é_/'. 0O 1N NaOH

d KOH {Cr v O Acid Gases

0 H,S50, (HChH O Formaldehyde
O 2,4-DNPH O As per EPA M-29
0 0O As per EPA M-26
O 8 Other

TestNo.__Z No. of Runs Completed__3
No. Sample Type Analysis Comments
fgb},wﬁsh: RIAs per EPA M-5
_ Acetone 0 As per EPA M-29
— 0O MeCl, £1 As per EPA M-201A
O DI water O Other
O
Filter; KT As per EPA M-5
i 4" Glass 3 As per EPA M-29
{ O SS Thimble O As per EPA M-201A
0 2.5" Glass O As per EPA M-17
O Paliflex O Other
l‘ggiﬁngers': >§ MN Protocol
I Water O wi Protocol

1 As per EPA M-202

O As per EPA M-6,8

l,%egrated Gas Sample
AN Tedlar Bag

)ﬂ/f\s per EPA M-3

8 As per EPA M-10

a (1 Other
Oxides of Nitrogen 03 As per EPA M-7A
(NO,) O Other

O Fuel Sample
0 Aggregate

O Attached Form

5-0163

Particle Size 0O X-Ray Sedigraph
O Cascade Impactor
1 Other
Misc Samples O As per EPA M-b
O [0 As per EPA M-7A
O {J Other
Type of Source: (-_)j‘q v
Fuel Ty%: '
Coal: “DIBituminous Wood: OWood Waste Qil: Owaste Qil O Natural Gas
OAnthracite ODust ONo. 2 O RDF
OlLignite OBark ONo. 6 O Other
5-278
CIASTACIKOWPYF ORMS\S.278.LAS
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Interpoll Laboratories
(612) 786-6020

Sample Deposition

Job AN Source A, 7 Bl
Field Engineer___ s « £f . Test Site A .
Date Submitted___ 2~ 2 S 97 Date of Test 2-22-9¢%

Test No.___ /7 No. of Runs Completed____ 3

No. Sample Type

Analysis

Comments

O 1N NaCH
(/| oxoHcrvn
0 H,S0, (HChH

Probe Wash: AA As per EPA M-5
Q%cetone O As per EPA M-29
C/ O MeCl, O As per EPA M-201A
O DI Water O Other
O
Filter: A As per EPA M-5
/61/4" Glass O As per EPA M-29
( / O S Thimble O As per EPA M-201A
O 2.5" Glass O As per EPA M-17
O Pallflex 0 Other
Impingers: N Protocol
D1 water 0 Wi Protocol
0O 3%H,0, O As per EPA M-202

{0 As per EPA M-6,8
O Acid Gases
O Formaldehyde

O 2,4-DNPH O As per EPA M-29 /
a O As per EPA M-26 /
a O Other /
integrated Gas Sample per EPA M-3 / N ’
3 Tedlar Bag s per EPA M-10 { {( / .
0 O Other S—
: Oxides of Nitrogen ] As per EPA M-7A
O | w~oy O Other
O Fuel Sample O Attached Form
O O Aggregate 5-0163
Particle Size O X-Ray Sedigraph
C) O Cascade Impactor
O Other
Misc Samples O As per EPA M-6
O O 0 As per EPA M-7A
O O Other
Type of Source: B-G'&QL'-
Fuel Type;
Coal: -CTBituminous Wood: OWood Waste  Qil: [OWaste Oil 0 Natural Gas
OAnthracite ODust ONo. 2 O RDF
OLignite OBark ONo. 6 00 Other
5-278

D-32
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Interpol! Laboratories

{612) 786-6020

Sample Deposition

Job_ LIS ~ £~ Source_ V. 2
Field Engineer S5 Test Site
Date Submitted_ 2 -2 ¢ -9¥ Dateof Test 2 J3 ¥+
Test No. 2 No. of Runs Completed___ 3
No. Sample Type Analysis Comments
Probe Wash: & As per EPA M-5
& Acetone 7 As per EPA M-29
3 O meCl, O As per EPA M-201A
, {3 DI water 1 Other
O
Filter: s per EPA M-5
G¥4” Glass As per EPA M-29
"¢ | oOss Thimble O As per EPA M-201A
O 2.5" Glass 8 As per EPA M-17
0O Pailflex 23 Other
Impingers: £ MN Protocol
£ DI Water 3 wi Protocol
O 3%H,0, O As per EPA M-202
O 1N NaOH {0 As per EPA M-6,8
3 O KOH (Cr VD) O Acid Gases
O H,50, (HCH 0 Formaldehyde P
0 2,4-DNPH O As per EPA M-29 /
O [ As per EPA M-26 [
O & Other ]
Integrated Gas Sample g;;s per EPA M-3 ) A /
3 X Tedlar Bag s per EPA M-10 { /)]
O 0 Other S T
—_ Oxides of Nitrogen O As per EPA M-7A
s (NO,) O Other
6 O Fuel Sample 03 Attached Form
1 Aggregate 50163
Particle Size O X-Ray Sedigraph
O O Cascade Impactor
O Other
Misc Samples O As per EPA M-6
O |o O As per EPA M-7A
() 8 Other
Type of Source: %a&.ﬁ%
Fuel Type;
Coal: ituminous Wood: Owood Waste Qil: OWaste Oil O Natural Gas
CJAnthracite ODust ONo. 2 O RDF
OlLignite OBark ONo. 6 O Other

D-33

5-278
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Interpoll Laboratories

(612) 786-6020

Sample Deposition
job /4‘6/56‘; Source B D ver
Field Engineer__ 2227 Test Site STEEX,
Date Submitted _azﬁﬂ?’/ Date of Test_o/23/7 Y
Test No.____2 No. of Runs Compfleted
No. Sample Type Analysis Comments
Probe Wash: XT As per EPA M-5
| X Acetone O As per EPA M-29
4 O MeCl, [3 As per EPA M-201A
3 D1 Water O Other
d
Filter: >Zf As per EPA M-5
4" Glass O As per EPA M-29
4( 0 SS Thimble 0O As per EPA M-201A
0 2.5" Glass 0O As per EPA M-17
3 rallflex O Other
Impingers: \_E(MN Protocol
DI Water 0O w1 Protocol
0 3%H,0, £J As per EPA M-202
4/ O 1N NaOH O As per EPA M-6,8
0 KOH (Cr Vi O Acid Gases
O H,50, (HCD O Formaldehyde
0O 2,4-DNPH O As per EPA M-29
] £ As per EPA M-26
O O Other

Integrated Gas Sample

';Kred!ar Bag
|

YRAs per EPA M-3
O As per EPA M-10
a Other

Oxides of Nitrogen
{NO

O As per EPA M-7A
O Other

O Fuel Sample
O Aggregate

O Attached Form
50163

Particle Size

O X-Ray Sedigraph
O Cascade Impactor
O Other

Misc Samples

O As per EPA M-6

O O As per EPA M-7A
& 8 Other
Type of Source: LEHELE
Fuel Type:
Coal: “ZBituminous Wood: TIWood Waste  0il: Owaste Oil O Natural Gas
OAnthracite ODust OCiNo. 2 O RDF
OLignite OBark ONo. 6 O Other
5-278
GASTACKIWRFORMS\S.27B.LAS
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Interpol! Laboratories
(612) 786-6020

Sample Deposition

Job ACS jEcF Source_ B D FEx
Field Engineer, 2 Test Site Srmc &
Date Submitted___ R /25/7Y Date of Test__2/2%/7 ¢
Test No. 3 No. of Runs Completed__* /
No. Sample Type Analysis Comments
Probe Wash: O As per EPA M-5
Acetone O As per EPA M-29
/ 0 meCl, £ As per EPA M-201A
0O DI Water FOther ARE ¢ Mprc 7ol Vs SE
D I
Filter: O As per EPA M-5
O 4" Glass O As per EPA M-29
O SS Thimble O As per EPA M-201A
O 2.5" Glass O As per EPA M-17
O Pailflex 0O Other
Impingers: 3 MN Protocol
O DI water O wi Protocol
0 3%H,0, O As per EPA M-202
O 1N NaGH 3 As per EPA M-6,8
0 KOH (Cr V1) 0 Acid Gases
0 H,50, (HCD) O Formaldehyde
. 0 2,4-DNPH O As per EPA M-29
a O As per EPA M-26
c 1 Other

Integrated Gas Sample
\g!}edlar Bag

N As per EPA M-3
-1 O As per EPA M-10

O Other

Lox Zr8 &/4 #/

Oxides of Nitrogen

O As per EPA M-7A

(NO) O Other
O Fuel Sample O Attached Form
O Aggregate 50163

Particle Size

O X-Ray Sedigraph
O Cascade Impactor
O Other

/

\Agc Samples ;

O As per EPA M-6
O As per EPA M-7A

O Other

Type of Source:

Fuel Type:

Coal: OBitumingus Wood: OWood Waste Qil: OwWaste Gil O Natural Gas
OAnthracite ODust ONo. 2 O RDF
OLignite OBark ONo. 6 0O Other

D-35
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Interpoll Laboratories
(612} 786-6020

Sample Deposition

Job Acs | EGE Source. A Boper Puly Deger
Field Engineer__ <Dtk S B Test Site Stack ' N
Date Submitted__ 2| 25 jay Date of Test__L }7_ o |
Test No. ¥ No. of Runs Completed__ 3
No. Sample Type Analysis Comments
Probe Wash: ‘B As per EPA M-5
“F Acetone O As per EPA M-29
(_l 0 meCl, C As per EPA M-201A
' O DI Water O Other
0
Filter: \gAs per EPA M-5
A 4" Glass As per EPA M-29
L! £3 SS Thimble 0O As per EPA M-201A
O 2.5" Glass [ As per EPA M-17
O raliflex O Other
Impingers: MN Protocol
¥ DI Water Wi Protocol
(_{ 0 3%H.,0, O As per EPA M-202
O 1N NaOH I As per EPA M-6,8
O KOH (Cr V) O Acid Gases
0 H,50, (HCD O Formaldehyde
O 2,4-DNPH 0O As per EPA M-29
d O As per EPA M-26
O QO Other
_ gﬁrated Gas Sample K As per EPA M-3
5 Tedlar Bag (3 As per EPA M-10
O : {0 Other
lB Oxides of Nitrogen N As per EPA M-7A
{NO) O Other
0 Fuel Sample O Attached Form
{J Aggregate 5-0163
Particle Size O X-Ray Sedigraph
0O Cascade Impactor
& Other
Misc Samples O As per EPA M-6
0O £ As per EPA M-7A
Q O Other
Type of Source: J 7}~ue.—
Fuel Type: / ]
Coal: Bituminous Wood: OWood Waste  Qil: Owaste Qi1 (O Natural Gas
ClAnthracite ODust ONo. 2 O RDF
Otignite OBark {ONo. 6 O Other

5-278

GASTACKAWPF ORMS\S-278,LAS
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Job ﬂ(’..( — ¢ ~

Interpoll Laboratories

(612) 786-6020

Sample Deposition

e . .
Source_¢? ~vlpP Dtree

Field Engineer___ s~ 2 Test Site S7F A
Date Submitted 2 -2 S -F< Dateof Test _2-2~ S¥
Test No. s No. of Runs Completed =
No. Sample Type Analysis Comments
Probe Wash: O As per EPA M-5
O Acetone UJ As per EPA M-29
0 meCl, 0O As per EPA M-201A
O DI Water 0 Other
O
Filter: 0 As per EPA M-5
O 4" Glass {1 As per EPA M-29
[ SS Thimble 0O As per EPA M-201A
3 2.5" Glass 0 As per EPA M-17
O Palifiex O Other
Impingers: 0 MN Protocol
O DY water O w1 Protocol
O 3%H,0, 03 As per EPA M-202
O 1N NaOH [0 As per EPA M-6,8
O KOH (Cr VD) O Acid Gases
O H,SO, (HCl} O Formaldehyde
O3 2,4-DNPH {0 As per EPA M-29
) O As per EPA M-26
O a GCther
Integrated Gas Sample SXAs per EPA M-3
3 Tedlar Bag O As per EPA M-10
- A O Other
. Oxides of Nitrogen Z‘@s per EPA M-7A
/ Z {(NO) O Other
B3 Fuel Sample O Attached Form
O Aggregate 5-0163
Particle Size O X-Ray Sedigraph
O Cascade Impactor
O Other
Misc Samples 0 As per EPA M-6
a O As per EPA M-7A
& O Other
Type of Source: P2 PDlreo, ST
Fuel Type:
Coal: ituminous Wood: OWood Waste  Qif: Owaste Qil O Natural Gas
OAnthracite (ODust ONo. 2 O RDF
Oiignite OBark [@No. 6 Q Other

5-278

GASTACKYWRF ORMS\S.278.LAS
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APPENDIX E

PROCESS INFORMATION




02/25/94 L7:41

&

LEUL 100 Duul

)
e e e, A i) S o | xRy *

A vk Y

e TRy BT

R R £ A S ST L

Americon Crysto! Sugor Company
EPA Method 2 Field Dota Sheet

c’ \ﬁ’ﬁ#’}
Source:"C" H / = 29"
ot R botacs ok fom o [—¢ —
Ory Bulbp# Wet Buit _ Yiew meidng oot 8
Barometric Press Hg it S a
Static Pressure Z.ze  WC of Fiter
Inlet Damper: position
Outlet Damper: position
Operotors_£r -
Pitot #._ _&fr Cp Schematic of
Campaign Day: Cross Section
- Start Time;
- End Jirme; L
: Distance Velocity Velocity - | - L
Port gg’_ﬁrs}; . of;'r‘%r:de?g) ) Pressure Pressure’ " Calctlated
: Port Length: a4 Do - CN9€ (in wC) : Dc'n‘a
All 1. " 4928 2 v = 749,99
2 el - 7,04 2.8 MZ = .
3 9.66 .28 Mt =}
4 1337 ,z4 " |ACFM = 2572,
) . 23.63 s SCFM =\t 059
16 27.37 Iz DSCFM 33935
7 29.95 13 . -
8 ] 32.07 123 Coriments: .
9 - . . .
16 : ..
11
12
811 4.928 J5
T2 7.04 20
3 9.66 2L
-4 13.37 . 23
5 23.63 A2 ,
=) 27.37 2 :
7 - 28.95 zD
8 32.07 136
A .
10
1.1
12
VEP = CAD#:E2116D37
E-1




1| UUJ
- - — = mmE e Attt L2 WY -.‘M h,{l:\x "'
T et S e LT R N D R TSR S A "":,‘.m, RN R BT e MG

"4 Z‘_lp Vmer

Company Narme: —AML'—LM_‘%_L___«#L Co e 8 4 bt

Date of Performance Test: L/ 94{.

Summary prepared by:_ 7 (Signature)
A. Fuel Input . <

¥ \

1. Itemize all fisls andmutcﬁalsﬂmtamaddﬁdtothewmbmﬁnnpm dm:xgthetcstpenod.
Attach ultimate/proximate analysis of the fisel.

TEST _ |FUELTYPR& |RATEOF .| MOISTURE HEAT CONTENT | HEAT INPUT
ORIGIN . |FUEL CONTENT | (eg BTU/LRB, (106 BTU/HR)
N {e.g. Eastemn INPUT (list |(as received) | BTU/GAL) (as
- Coal) units) ' reccived)
. le S . . . - . e
Run 3 - .

-2, A:etheaboveﬁw!ssubstmﬁauyﬂae‘same&ﬂ;oéd‘béuj:aﬂyw'?‘,.yﬁf L
Ifnnt, cxplam e

-~

3, Axcﬂxeabuvaﬁlelsnonnaﬂybumodm&mpmpomonsshownabova?ﬂo :

4. Was the furace oPcmmd undcr nonnal opcmnng conditlons? \lf.s

Ifnot,cxpl i - o e obic d ame v - S sf'&z .
M&M—MWWL

4. Desesibe “m-changes anficipated for procureineat of fuef withia the nexct tyelye (12) rsogths

_Jumf

'!’:. - . . . .- . B Te my
.. .

—r flee,

‘.., . ' . . T

Eqmpment&OpprnﬂngDatn. I
1., Fumach;;. A /"ulp ﬁmfr R .E.p #*= 3.
2. Fumace Manufacturers_ .E

3. 'I'ypeofFin'ng:__‘:.... - E&ggl'qu Graty s

]

Ifnot, cxplm

5. Spet::fy normal soot blmmng frcquency' . | ‘
a) source qpcmﬁngumzblovnng A 4, mmnhesb}ﬁ“ woeek ( 57‘&..., J g.,u., 3)
b) numbecofshxfts per day’ M 4

- p— g m——

£-2
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- Americon Crystal Sugor Company
@ EPA Method 2 Field Dota Sheet
' Sowrce:“A” Recycle Duct. g= 18" ‘ —
Test ___ Run__ DatelR /24 /9+ —F=—
Ory Buibiigp Wat Bulb View Looking Norta
Borometric Press Hg : .
Static Pressure =23 WC
Domper; Z_ open
Recycle Damper: Z_\open
gﬁﬁ'{az{i___ Cp LL==____'Schcmatic of
Compaign Day; . Cross Section
S‘tarf ime;__ 9:3»s :
End Time;
Distance \i/elocibr Velocity - |
port E;’: ‘::’"’; of’%: rte?icff? ) Pressure | Pressure’ "}, Calculated
. Port Length; 4,00 (in WC) . Ra”gej Oato .
Ay 4.95 T v= 524
12 6.03 53 itx = Zo _
3 A ‘ Mt =
4 - 8.98 63 L ACFM = ¢ 19
17.02 %G SCAM = o 435°F
~+| 6 18.69 X5 ‘ DSCFM = 3,)2f

) _:;'::‘v: 7 19.97 .23 : : -

B8 21.05 Ny 1 \ - lcamments;” -
191~ - . LR R
10 T 4’ . ¥ R
111 )

12 S

811 4.95 . LD

P4 603 i N -
3 731 L) |
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7 _19.97 b
8 21,05 _!$’
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American Crystal Sugar Compony
EPA Method 2 Fiald Dotc Sheet

Source:*A” Recycle Duct. @= 18"

EC XY
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e i p————— e

Test ___ Run Date; 2/ 2% /9 —F—— =
Dry Bulh Wet Bulb ’ || Hav Losking Mean
Barometric Press, Hg :
Stotic Pressure -3z . WC -
D. Damper; X. opan
gecycle Damper,__ Z_ open ;
erators; ‘
Pﬁot Fr Cp Schemoatic of
Campaign Day; Cross Section
Start Time;
" End Time:
Distance . ;
Velocity Velocity .
port| TrOverse From end Pressure Pressure | Coleulated
Point # of Port (in) (in WC) Ranae Dato
| Port Langth: 4.00 " : g
Alq 4.95 .53 i ? =
2 6.03 «7ek MZ =
J L‘_; ! 33 M.wt. = )
4 5.95 95 . ACFM = 5-qi-0
2 17.02 . 85 SCFM =
16 18.69 7Y |DSCFM = Zpo42
7 19.97 bz
fs 21,05 % Comments:
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11l
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B |1 4.95 Ly
._'_: 2 &, 03 ;5"? M
3 i oy
4 8,88 '. L2
] 17.02 i
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8 21.05 ~ bk
9
10
11
12 .
VaP- = CADF-E7116D32

Y ik e

E-7




02/25/94  17:48

et T

701 785 5335

AT

o

"...'.-' . ‘;.; 1."'4-5. .
.Source:‘-‘Atif—%%}Sf."PPer Filtar Inlet &= 20"

ACS N REGION )
American Crystal Sugar Company
EPA. Method 2 Freld Data Sheet

et s e

. e R T P R
SRR

doog ..

AR
iR A

r
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‘ gry Bullt)_’j:'oi‘is_ﬂ Wet Bulb 27
a
Statle Pressure =T e © Frre g
Inlet Damper; position .
Qutlet Damper: position
Operators: : -
Pitot #: Cp Schematic of
Campaign Day: Cross Section
.'EffarfJ 1me;
End Time:
- Distance Veloci Velocit .
Port ;’;‘r’;r ‘Z,? o’;"?,’;’ rfe’(’; ) I-'-_’ressu?'; Pre_ssurj'; Caleulated
Port Lengthe 4,00 (in WeC) Range - Data
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2 - - 6.10 A9 0 M~ 3p
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T . - 17.54 .8 SCAM = -
L6 - 20.12 R DSCFM = 5”857
Y |z 21.90 _t.8 i
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"B" pPrier
OPERATING DATA SUMMARY FOR COMBUSTION SOURCES
Zompany Name: Ama:c:m Crv.sf'u/ Suc}ar Lo

Date of Performance Test: _ 2 /. 2.3/ 94 _
Summary prepared by: ___Za, i ff&/‘ézm (Signature)

A. Fuel Input .
1. Itemize all fuels and materials that are added to the combustlon proocss during the test period.
Attach ultimate/proximate analysis of the fuel.

TEST_ |FUELTYPE& |RATEOF .| MOISTURE | HEAT CONTENT | HEAT INPUT

ORIGIN FUEL CONTENT | (e.g. BTU/LB, (106 BTU/HR)
(e.g. Eastemn INPUT (list | (asreceived) | BTU/GAL) (as
= Coal) units) received)
Runl  feoal Subrinummeus | 7940 24, 5% 9400 Brufip | TA G
Run2 | . _ T .
Run 3

- 2. Are the above fuels substanhally the same as thosc normally burned ?- YE;
If not, cxpla.l.n

\3. Are the above fuels normally buiried in the proportlons shown above 7 VZa
If not, explain

4. Describe any.changes ant1c1patcd for procurement of fuels wnhm the ncxt tWere (12) months
T NADp s -

2.

B Equxpment & Operatmg Data: - ,
M ’ — #
L. Fumacho B Fqu Drier 5 E P 4

2. Furnace Manufactu.rcr: CE 1

3. Type of Firing:_/ ravel; ng (Gvate

4. Was the furnace operated undcr normal operatmg condxtlons? Ye s
Ifnot;explain_- "~ ° . .

5. Spcclfy normal sgot blowmg frcquency ' . . _ _
a) source operating time blowing soot: __ (&0 minutes/skife Lo eek ( Stemm lanei ) )
b) number of shifts per day _/L -

E-9




6.. Specify soot blowing times during the test: start /4 + 30 end _J4:73

)

When was the last time before the test that you blew soot:
(date &time) __2/20/9¢ 00 pi

7. Specify normal ash-pulling frequency: (on¥i7eeus Ash pudling,

a) source operating time pulling ashes: _ /0 minutes/shift { sif#iw g grates )
b) number of shiftsperday _ 3

8. Specify ash pulling times during the test: start /%30 end /%38

]

When was the last time before the test that you pulled a.shcs.
(date & time) 2/23/9F 31 100 aim.

) Hal .
9. Date and procedures of last maintenance/cleaning of the bodcp(pieasc attach records)

C. Instrument Data -
) 1. Includc a copy of chart records during test for the combusuon eﬂ'iclency indices (CO 09, COy,
combustibles, steam flow, air flow, etc. ) Label as appropnatc

_ D. Air Pollution Control Equipment

1. Typeofcontrol equipment Mu [+ cj_ow /é MPEWHS / L heela briator :

IZ70 +o l3a.9hou5( //5"/5"/,(4 / whwlabrﬂ'or
T2, A.tr pressurc drop (range during test)
" Runl_3.25 " we, Run2, 407 w.C. _Run 3._ jﬁ-.o”w.c.

3. Alrﬂow (range during test) ACFM _
Runl, £9 oo Run2, (€ 000 " Rwa3._ kg, 000

~ 4. Was the control equipment operating normally? __ Yes
If not, explain

5. Date and procedures of last maintenance/cleaning of control eqmpment.
Dec 27,1994 KRedressed Hoppee Ash. Faw ™
Feb 81 199Y = Tnspeered + Cleawed Mul¥ielone R

NOTE: This form prowdes only a summary of the operatmg condu‘wns a"urmg the pe:;f'ormance -
fest. Additional and more detailed records are requu-ed 1o mieet the reqmrements of Minn. Rule pt.
7017.2035. The record of operating conditions must also be certified in accordance with Minn.
Rule pt. 7017.2040, sub. 5. This form is to be submitted as part of the performance test report

E-10
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Source:"8" Recycle Duct.

g= 24"

Test___ Run Date: 2 /23 /3¢
Dry Bulblog ____ Wet Bulb

Barometric Press, 30 Hg

Static Pressure _-3.0 WC

American Crystal Sugar Company
EFA Method 2 Field Data Sheet

View Looking North

]
Damper: _ 33 _Z open
Recycle Damper:__74 Z open
, Operators: jr . . .
Pitot #:.__4¢ Cp _ .34 L. Schematic of
Campaign Day: [hg Cross Section
Start Time: o ds FlowTust, 6poo
End Time; __j6'ixs Pawper THT
' Staric ((H Rm) 2.70
. Traverse F?'gs;’? n:r?d Velocity Velocity
port| point 7 of Port (in) Pressure Pressure Calgultated o
T L port Length:4. 00 (in . wC) Range ata
Al . 527 .59 v LB
12 _ 670 71 Mm% = 0sr 30
3 8.41 ., %3 Mwt =
4] 10.61 95" ACFM = )), 918
5 21.36 .7 SCFM = g5 76
18 2359 .~ 1.99 DSCFM = ¢, po3
17 ~ 25.30 J.10 ‘
8 26.73 1,05 Comments:
10
17]
12
‘B 11 5.27 577
12 6.70 . Qe
13 8.41 .q3 .
4 10.61 .99
15 21.36 qe
6 23.58 [0
7 25.30 qe
8 26.73 . 9g
9 .
10
11
12
B VoP - CADF:E7116D35
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;@\ American Crystal Sugar Company
‘\@ EPA Method 2 Field Data Sheet
Source:"B8” Recycle Duct., #= 24" =
est___ Run Date; ——F
D(y BUIb{[Q M&E Wet Bulb View Looking North
Barometric Press Hg -
Static Pressure we
F.D. Damper: _Z ' open
Recycle Dam % . open
. Operators; }f + Pk .
Pitot ;;’ 4/ Cp _ 8% Schematic pf
aign Day: k¥ Cross Section
Starf Iime;
. End Time: p\deQJ fﬂga o (,m‘l“fo)f&l/'
' ' 5700 = 2nd _$imt
. Distance Velocity Velocity ~
port ;g;:;m; ol;-:rc;:nov rte?m ) Pressure Pressure Calcultated :
| port Langth:4.00 (in WC) Range Data
AT 527 .99 .93 o= Lozt
12 - _6.70 \eab ay |Mx= z2
J 8.41 NI o5 |Mwt =
4 10.61 .RO a7 |ACFM = 1) 357/
o) 21.36 (/20 qg |SCFM = gpq;z
16 23.59 . [0\ __.gq |OSCFM = 5501
17 25.30 [.40" g%
8 26.73 |, 00 .97 Comments: .
79 0 ‘5': SHakic prgssant
11 ':;)—_? was all rtw
i ) /v _
B 11 5.27 ,7q
2 6.70 79
3 8.41 W77
4 10.61
15 21.36 -S|
6 23.59 Wb BB 1 G om AuD)
7 .25.30 -3.]
8 26.73- .
9
10
: 11
/ 12
| LP - CADF:E7116D35
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@\ American Crystal Sugaor Company
ié:*:. EPA Method 2 Field Data Sheet
Source:’B” Hopper Filter Inlet &= 20"
Test __ Run Date; 2 / 23 /94 £
Dry Bulb )iz 134 Wet Bulb : Yaw Looking
Barometric Press, Hg .
Static Pressure we of - O
Inlet Damper: position
Outlet Damper: position
Operators: Ry« 7% . | =
Pitot #._ 4 Cp _1¢ Schematic of
Cam{)aign Day: | % Cross Section
Start Time: 1
" End Time; u@‘f)f)@\
T Fpisfan ce o Velocity Velocity .
Port F;"OY ?S; frc;)m rte?' ) Pressure Pressure Calculated
omn Po?t Le:;;th' 4’%0 4 (in WC) Range Data
Al . 4.64 20 o=
2 6.10 (.20 M7 =
3 7.88 LelO M.wt, =
4 10.46 &7 ACFM = g1 9/
5 17.54 20 SCFM = 4213
6 A 20.12 V27 DSCFM_ = o 224
7 21.90 74
8 23.36 9b ‘Comments:
9
0 n_-S3
11 m g’
12
B |1 .64
2 6.10 -
3 7.88
4 10.46
) 17.54
6 20.12.
7 21.80
8 23.36
9
10
11
12
- WNEP = CAD#:€7116D34
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;ompany Name:
Date of Performance Test:

“e }7uJ}7 Friev

Summary prepared by:

A. Fuel Input

1.

Attach ultimate/proximate analysis of the fuel.

IN T
Avrrican Cr_,v stal < 149 ot Lo».{:?a_h-,v
Erb, 22,1994
} WA (Signature)

Itemize all fuels and materials that are added to the combustion proccgs during the test period.

TEST__ |FUEL TYPE& |RATEOF | MOISTURE | HEAT CONTENT | HEAT INPUT
ORIGIN FUEL CONTENT | (e.g. BTU/LB, (106 BTU/HR)
(e.g. Eastern INPUT (list | (asreceived) | BTU/GAL) (as

- Coal) units) received)

Run 1 s | 57220 18/ A5 %, 9,400 “4-9.1

Run 2 ) '

Run 3

2. Are the above fuels substanua.ﬂy the same as those normally burned ? Yes

)

If not, cxplam

Are the above fitels normally burned in the proportions shown above ?2__ Mes

If not, explain

4. Describe any changes ant1c1patcd for procurement of fuels within the next twclvc {12) months.

. Noue

-

. B Equipnient & Operating Data:

1.

2.

-’ “ ) .
Furnace No. . ' ;Vu.!ﬂ Drier 1 EFP # 5
Furnace Manufacturcr: C. E
Type of Firing: 7 raveling = Lraie

If not, explain__

Was the furnace operated under normal operatmg condmons?

Yes

Specify normal scot blomng frequency

a) source opcranng time blowmg soot: & minutes/sHEft Loeek (S‘/‘m wm lamein 5)
b) number of shifts per day __’A_ :

E-19




S5tEam }audn.’
6.. Specify soot blowing timés during the test: start __/5- 50 end _/5:53

When was the last time before the test that you blew soot:
(date & time) _2 /20 /2 ¢ 200 am

7. Specify normal ash-pulling frequency: ( on+imuons 4as h puriling
a) source operating time pulling ashes: /10 minutes/shift ( sif+ grates )
b) number of shifts perday __ 3

8. Specify ash pulling times during the test: start  _ 157 50 end /5 5K

When was the last time before the test that you pnﬂed’shés s1 H gratts
(date&tlme) 2/322 /94 £300 a e

ce i
9. Date and procedures of last maintenance/cleaning of the m&a(plcasc attach records)
Aug . / 293 ~ Stpmumer  Sh widouisy

C. Instrument Data

1. Include a copy of chart records during test for the combustlon efficiency indices (CO 09, COy,
combustibles, steam flow, air flow, etc.) Label as appropriate.

D. Air Pollution Control Equipment

1. Typeof control cqmpmentMuH’; tlone /lg WP LIHS / L heela Lrator

15 % +o 3aghouse//5;_5',(,’/ wﬁ,e/‘:),a_h,.
-2, Air: pressure drop (range during test)
" Ruml,___ {07 W.c. Run2, __ b.o“W.c. Run3. (aO”wc.

3. Air flow (range during test) :
Runl, 46,000 Run2, 47, 0op - __Run3.__4E& 000

4. Was the control equipment operating normally? Yes
If not, explain

5. Date and procedures of last mamtenancelclcam‘;’g of control egu_ipment.
l,///,/ 24 /( edressed K opger Asp ;h ouse & (dPasicd M’tlong,

NOTE: This form prov;des only a summary of the aperatmg cond:twns durmg the performance )
test. Additional and more detailed records are required to meet the requirements of Minn. Rule pt.
7017.2035. The record of operating conditions must also be certified in accordance with Minn.
Rule pt. 7017.2040, sub. 5. This form is to be submitled as part of the performance test report
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—ource:"C" Recycle Duct.

= 20"

American Crystal Sugar Company
EFPA Method 2 Field Data Sheet

Test __ Run Date 2 /2 2 /94 —F=—f -
DC/ BUlb'US Wet Bulb View Lotiing North
Borometric Press, Hg -
Static Pressure -I.2 wc L
F.D. Domper: %_ open
Recycle Damper: %_ open
Operators:
Pitot #- Cp Schematic of
Campaign Day: Cross Section
‘Start Time:
End - Time:
Distance . .
Velocity Velocity
Port ;rg;; 6;:'55 o!;rggrte?g ) Pressure Pressure - Calculated
”ﬁ .
Port Length: A (in WC) Range Data
ALl . 3.58 L4l v = 5747
2 4.39 e MZ = 35
3 6.00 i Mwl. = 45 £
) 4 8.31 s bl ACFM = [ 93p .
5 14.68 75 SCFM = 5076
6 17.01 .73 DSCFM = 3994
7 19.01 .72 _
8 19.92 L¥ Cormiments:™
.7% - A Prevess -
_ B:Z0 A.k,
117
12
B |1 3.58 7
-1 2 4.39 )
3 6.00 . LG
4 831 , 5
5 14.68 LT
6 1701 .78
7 19.01 Y
8 19.92 . L
9
)10
11
12
VAP = 4. CADA-E7116D38
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;ﬁ:/ Heiler

OPERATING DATA SUMMARY FOR COMBUSTION SOURCES

ompany Name: A mlrita

£1145+a’

Date of Performance Test:

Summary prepared by:_SBrisaq /z{u-é.../—vtf/\

Feh. 22, ‘1994

Sua ar Cah-‘ [ A N4
7y 7 -

(Signature)

A. Fuel Input

1.

Attach ultimate/proximate analysis of the fuel.

Itemize all fuels and materials that are added to the combustion process during the test period.

TEST _ | FUEL TYPE& |RATEOF . |MOISTURE | HEAT CONTENT | HEAT INPUT
ORIGIN " | FUEL CONTENT | (e.g. BTU/LB, (105 BTU/HR)
(e.g. Eastern INPUT (list | (as received) | BTU/GAL) (as

- Coal) units) received)

Runl |, /subbinineus| 4$5TPH nom 259 | 9, 300 - 837 .

Run 2 o .

Run 3

2. Are the above fuels substantially the same as those normally burned ? Yes

If not, explain

If not, explain

B. Are the above fitels normally burned in the proportions shown above ? N /A

4. Describe any changes anuclpated for procurement of fuels within the next twelve (12) months

1.

2.

UOhB

Furnace No. _ /

B. Equlpment & Operatmg Data:

./ 501/{"/

£EP#/

Furnace Manufacturer: /57 + L

Specify norma! soot blowmg ﬁequcncy

Type of Firing: ,S,Qr;:'g der - S+oker

Was the furnace operated under normal operating condltxons? Mo.

[ T L I,

If not; explain Furwa ce wds .o gereted b ar Cogacty., Normal /nad (s

60 1+ 75%,,

a) source opcratmg time blowmg soot: _ 45 rmnutes/shlft
b) number of shifts per day 1

E-28




6.. Specify soot blowing times during the test: start __/2 < 40 end _/3/6

When was the last time before the test that you blew soot:
(date & time) XL 2RJP 4L ; 115 Am. Ended

7. Specify normal ash-pulling frequency: .
a) source operating time pulling ashes: /[, 0 minutes/shift
b) number of shifts per day __3

8. Specify ash pulling times during the test: start. S50 end [4:20
clfz200 (615

When was the last time before the test that you pullec} asoh.g_f_ : :
(date&tlme) 2_/-22_/94 S - JXipe /Can'hnuﬂm/-/ ggf/iw'a 7 Aé‘wy '/oq,.;/)

9. Date and procedures of last maintenance/cleaning of the boiler (plcase attach records)
1A Q_f/ 93 +p f%p/acp a AcL,zL,_.g on U Fau

C. Instrument Data

1. Include a copy of chart records during test for the combustion efficiency indices (CO 02, COa,
) combustibles, steam flow, air flow, etc.) Label as appropnatc

D. Air Pollution Control Equipment

1. Type of control equipment ESP /ol 7049449 N e

2. Air p}cssure drop. (range during test)
Runl, N /A Run 2, _Run 3.

3. Air flow (range during test)
Runl, _Run2, ~_Run3.

4. Was the control equipment operating normally? Yes
If not, explain,

_ Date and procedures of last mmntenancclclcamng of control eqmpment.
weexr?faé:! 199% = Replawd SaLo C—d—ntro////' b1 Fizld#/ w,ﬂ
an S g 30 p

NOTE: This form provides only a summary of the aperatmg condmons a'urmg the pe;formance '
test. Additional and more detailed records are required to meet the requirements of Minn, Rule pt.
7017.2035. The record of operating conditions must also be certified in accordance with Minn,
Rule pt. 7017.2040, sub. 5. This form is to be submitted as part of the performance test report
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;ﬁ" 2 5::'/("/

P NGD R
)
Company Name: _ A moiican Crostal Sugor [o
Date of Performance Test: _Fr p. 27 ,/99%
Summary prepared by:__/Zpu at KL{//&M bt o | (Signature)

A. Fuel Input

1. Itemize all fuels and materials that are added to the combustion process during the test period.
Attach ultimate/proximate analysis of the fuel. '

TEST __ | FUELTYPE& |RATEOF | MOISTURE | HEAT CONTENT | HEAT INPUT
' ORIGIN = |FUEL ' CONTENT | (e.g. BTU/LB, (106 BTU/HR)
(e.g. Eastern INPUT (list | (as received) | BTU/GAL)  (as
- Coal) UDits) Aem:sat received)
Run 1 . Fuwined FO.I3TFH) 25U 7,300 - 7570
Run 2 : .
Run 3

2. Are the aboye fuels substantially the same as thosc normally burned 7__Yes
If not, explain

1. Are the above fuels normally burned in the proportions shown above 7 _ N /4
If not, explain

4, Describe any.changes anticipated for procurement of fuels within the ncxt twelve (12) months
' JZ pur ~ .

_B. Equipnient & Operating Data: _
1. FuraceNo._ A Beiler - EF#* 2

2. Fumace Manufacturer: B+ I

3. Type of Firing: Sﬂr:’ader  Stoker

4. Was the furnace Operated under norma.l operatmg condmons" Mo
If not, explain_# ;

orsmel

rate is’ ° <75 % Capacity,
5. Specify normal soot bIowmg ﬁequcncy

, a) source opcratmg time blowmg soot:  4-4  minutes/shift
) b) number of shifts per day _ 3
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. Specify soot blowing times during the test: start _//- 05~ end _//° 35

When was the last time before the test that you blew soot:
(date & time) M/ /2 3/94 ; 260 a.wm,

Specify normal ash-pulling frequency:
a) source operating time pulling ashes: /60 minutes/shift
b) number of shifts perday S

Specify ash pulling times during the test: start _//~ 0.5~ end M~ 38
- /3: o0 /2. 4o
13 p S 45

When was the last time before the test that you pulled a.shes
(date & time) _# /23 /94 ; £i00 au

Date and procedures of last maintenance/cleaning of the boiler (please -attach records)
A u§ wst /297 —- ‘ S g hepe oY .S‘}vu'I'd e1h

C. Instrument Data

1.

Include a copy of chart records during test for the oombustlon eﬁiclency indices (CO 04, CO9,
combustibles, steam flow, air flow, etc.) Label as appropriate.

. Air Pollution Confrol Equipment

. Typeofcontroleqmpmcnt =4 /L{ 0 30999 32-1-14

Au' prcssurc drop (range during test)

Run l___A//4 Run 2, | Run 3.
Alr ﬂow (range during test)
Runl, A/ /& Run 2, —_Run3.

Was the control equipment operating normally? Yes
If not, explain

Date and proccdures of last mmntenance!cleamng of control equipment._ Jan. /8 . /92
w S _Co » ’ ce Q_? /00’5 L N

NOTE: This form provides only a summary of the operarmg cor:ddwns durmg the pe:formance ’
test. Additional and more detailed records are required to meet the requirements of Minn. Rule pL
7017.2035. The record of operating conditions must also be certified in accordance with Minn.
Rule pt. 7017.2040, sub. 5. This form is to be submitted as part of the performance test report
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15:15

LETUL TBD DBID

Inlet Grounded
Inlet High Volage
Inlet Groumded

Middle Grounded
Middle High Voltage
Middle Grounded

Qntlet Grounded
QOutlet High Volmage
Qutlet Grounded

Inlet Grounded
Tnlet High Yoliage
Inlet Grounded

Middle Grounded
Middle High Voltage
Middle Groundad

QOutlet Grounded
Cutiet High Voltage
Ourlet Grounded

ALD N KEGLUN

RAFFER SETTINGS
Fcbruary 24, 1994

BOTLER #1

Cycle Time

8:00
5:00
8:3D

9:00
5:00
0:30

10:00

5:00
10:30

BOILER {2

Cycle Time

8:00
5:00
8:30

9:00
5:00
9:30

10:00
5:00
10:30
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Lift

Lift

7.5
5.5
7.5

5.5
5.5
5.5
5.5

3.5
3.5
3.5
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APPENDIX F

PROCEDURES




Particulate toadings and Emission Rates

The particulate emission rates were determined per EPA Methods
1-5, CFR title 40, Part 60, Appendix A (revised July 1, 1987). In this
procedure, a preliminary velocity profile of the gases in the flue is
obtained by means of a temperature and velocity traverse. On the basis
of these values, sampling nozzles of appropriate diameter are selected
to allow isokinetic sampling, a necessary prerequisite for obtaining a
representative sample.

The sampling train consists of a heated glass-lined sampling
probe equipped with a Type S pitot and a thermocouple. The probe is
attached to a sampling module which houses the all-glass in line filter
holder in a temperature controlled oven. In addition, the sampling
module also houses the impinger case and a Drierite drying column. The
sampling module is connected by means of an umbilical cord to the
control module which houses the dry test gasmeter, the calibrated
orifice, a leakless pump, two inclined manometers, and all controls-
required for operating the sampling train.

Particulate samples were collected as follows: The sample gas
was drawn in through the sampling probe isokinetically and passed
through a 4-inch diameter Gelman Type A/E glass fiber filter. - The
particulates were removed at this point and collected on the filter.
The gases then passed through an ice-cooled impinger train and a
desiccant-packed drying column which quantitatively absorb all moisture
from the sample gas stream after which the sample gas passes through the
pump and the dry test gasmeter which integrates the sample gas flow
throughout the course of the test. A calibrated orifice attached to the
outlet of the gasmeter provides instantaneous flow rate data. -

A representative particulate sample was acquired by sampling
for equal periods of time at the centroid of a number of equal area
regions in the duct. The sampling rate is adjusted at each site such
that an isokinetic sampling condition prevails. Nomographs are used to
aid in the rapid determination of the sampling rate.

3a P1(1-5)
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Particulate Loading and Emission Rates

After sampling is complete, the filter is removed and placed in a clean container. The nozzle and
inlet side of the filter holder are quantitatively washed with acetone and the washings are stored in a second
container. A brush is often used in the cleaning step to help dislodge deposits. The samples are returned
to the laboratory where they are fogged in and analyzed. The volume of the acetone rinse ("probe wash™)
is noted and then the rinse is quantitatively transferred to a tared 120 cc porcelain evaporating dish and the
acetone evaporated off at 97-105 °F. This temperature is used to prevent condensation of atmospheric

. moisture due to the cooling effect induced by the evaporation of acetone. The acetone-free sample is then

transferred to an oven and dried at 105 °C for 30 minutes, cooled in a desiccator over Drierite, and then
weighed to the nearest .01 mg. The filter sample is quantitatively transferred to a 6-inch watch glass and
dried in an oven at 105 °C for two hours. The filter and watch glass are then cooled in a desiccator and
the filter weighed to the nearest .01 mg. All weighings are performed in a balance room where the relative
humidity is hydrostatted to less than 50% relative humidity. Microscopic examination of the samples is
performed if any unusual characteristics are observed. The weight of the acetone rinse is corrected for the
acetone blank. The Drierite column is weighed on-site and the water collected by Drierite is added to the
condensate so that the total amount of absorbed water may be ascertained.

) Integrated flue gas samples for Orsat analysis were collected simultaneously with each pollutant
sample. The samples were collected in 15-liter gas sampling bags at a constant fiow rate throughout each
particulate run. The bags were at a constant flow rate throughout each particulate run. The bags were then
returned to the laboratory and analyzed by Orsat analysis. Standard commercially prepared solutions were

used in the Orsat analyzer {sat. KOH for carbon dioxide and reduced methylene blue for oxygen).

030893-CASTACKA\WPPROCEDURES\PM3aP2(6)




Interpoll Laboratories
{(£12)784-4020

Condensible Organic Cospounds Analysis

(State of Minnesota - MPCA Exhibit C}

Method 11-8472-MN

Equipment: Separatary funnel - 300 cc with Teflon stopcock

Powder funnel - 75 am ID with a 17 pa sten

Evaporating dish(es) - 200 cc or 2350 cc beaker

Reagents: Diethyl ether ~ reagent grade

Chlorofore - reagent grade
Sodium sulfate - (ALS) granular anhydrous

Toluene - {if 31 hydreogen peroxide is used to collect the
saeples)

Blass wool (Pyrex aicrofiber)

PREPARATION

Place 1 kg of granular anhydrous sodiuam sulfate in a shallow tray
and heat to 200 °C for at least four hours. Store in a tightly

sealed glass container.

Place a plug of glean glass wool in the stea of the powder funnel.
1

The plug sust be of sufficient size so that it is held snuggly in

place by its oxn pressure. fpdd a one-inch layer of dry sodium

sulfate.
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SAMPLING

An  all-glass ispinger asseably is used in the back half of the EPA Nethod
5 saspling train when an organic wet catch is to be collected. The
ispinger assembly consists of a sodified iapinger, a G&reenburg Saith
ispinger followed by another modified iapinger. The third ispinger should
have a teaperature weasuring device at the outlet upstream of a final
ispinger or desiccant colu-n”tn sonitor the teaperature of the outlet gas
‘strean. Prior to the start of the test, each of the first two ispingers
should be charged with 100 g of Class I water. The Method 5 train should
be operated as provided for in EPA Nethod 5. Ice should be added to the
iepinger bath to keep the teaperature of the gas at the outlet at or less
than 68 °F. After the post test leak check,'the iepinger train is resoved
and iapinger contents poured into a tared all-glass sample bottle and
tlosed with a Teflon-lined cap. The saaple bottle is then weighed and the
total condensate calculated by subtraction of the bottle tare weight and
the weight of initial water added to the iepingers (200 g). A label is
affixed and the sample is returned to the laboratory far analysis. The
sasple should be stored at 4 % if the analysis is not conducted within 48

hours.

[ ]
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II

Organics

Caution!

AI

ANALYSIS

Work in vented hood!!!

Organic Blank Deteraination

1.

Pour 125 al of ethyl ether and 125 sl of chlorofora into a
tared beaker.

Evaporate solvent in hood at 70 °F or less until no solvent
reaains.

Desiccate the sample in dish for two hours.

Weigh the sample to nearest 0.1 ag, record and report on

Fora LSC-036.

Drganic Saeple Detersination

1.

Test for peroxide in saample ether using KI strips. (If KI
strip shows positive, contact vyour superviénr before
proceeding.)

Transfer the saaple solution quantitatively to & 3500 =L
separatory funnel. Use the first of three 25 al chlorofors
aliquots to rinse the sample container.

Extract with three 25 alL portions of thlorpforas. (Shake and

vent to release pressure about 4 to 5 tises each.) Allow

’
the phases to separate. (Bottos layer is chlorofore.) Draw

off the bottom layer, transferring the solvent with a funnel
containing a plug of sodiua sulfate into a tared beaker.

{Do not draw off any of the aqueous layer.)
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S’

3.

After the three <chlorofaore extractions, use two 25 sl
portions of chlorcfora to rinse the sodium sulfate,
collecting the rinses in the sase tared beaker asg the
extracts,

Next extract the saaple three times with 25 al aliquots of
ethyl ether. (Shake and vent to release pressure about 4 to
S tises each.) Allow the phases to separate. (Top layer
is ethyl ether.) Draw off the bottos layer {aqueous) into
another separatory funnel taking less than 1 al of the ethyl
ether layer with. Decant the ethyl ether, passing it
through sodium sulfate and collecting the ethyl ether in the
sine tarea dish as the chlorofore.

After the three ethyl ether extractions, take twos 25 =&l
portiecns of ethyl ether and rinse the sodius sulfate
collecting the rinses in the same tared beaker as the
extracts.

Evaporate the solvents {(chloroforas ard ethyl ether) in the
tared beaker in the hood at 70 °F or less until no solvent
resains. {(Use no he;t and have no sources of ignition 1in
the hood when deing this procedure.) Do not evaporate so
quickiy as to allow evaporative cooling to lower the
tenperatu(e of the container below the dew point of water,
otherniseﬁ water will be condensed out in the container.
Desiccate to constant weight (two hours). Record and
report the +final meight to the nearest 0.1 sg on Fora

LSC-036. -
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11,

Inorganics

1¢

inorganic residue information is required, the following

procedure should be conducted:

A,

Inorganic Blank Deteramination

1.

S.

Vent the remaining aqueous phase froa the organic extraction
in the hood to resove residual orgaric solvents (usually
cvernight).

Decant the impinger catch into a tared evaporating dish.
Evaporate all of the water in the sample in an oven at 100
DC. Take care not to boil to prevent buaping and loss of
sasple.

Cool the dried sample in the desiccator and desiccate until

a constant weight is obtained.

Report the results to the nearest 0.1 ag on Fore LSC-036.

lnorganic Saeple Deteraination

Follow steps 1-5 in Section A above.

F-7




NOTES

1. For the organics deteraination, in the rare event that the ispinger
catch resulted froa a Modified Method & deterainatian (502), whereby
the sclution contains dilute hydrogen peroxide (2 3X), do not |wuse

ether as an extraction solvent. Substitute toluene for ethyl ether

in Section I. (Ether in the presence of peroxide foras explosive

hydroperoxide.)

2. In the organics determination, more than three extractions msay be
required to extract all of the organics. Additional extractiens

should be performed if the aqueous phase is still cloudy.

3. Special state requiresents:
Michigan = Total saaple evaporated in tared evaporating dish on
steas bath. -
lowa -~ Organics and inorganics separately, as required.
Wisconsin - Use Method I1-8&72-NI,

Rest of states - Organics only.

REFERENCES

Proposed Standards of Performance for New Stationary Sources, Federal

Register 35{159) Part li, August 1, 1979.

Minnesota Pollution Control Agency, Exhibit C.
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IN SITU CASCADE IMPACTOR
PARTICLE SIZE DISTRIBUTION ANALYSES
FLOW SENSOR 7-STAGE IMPACTOR

The particu]até mass-size distribution was determined by sampl-
ing isokinetically at one point in the flow stream using an EPA sampling
train with a seven-stage cascade impactor attached to the in-stack end of
the probe. The impactor aerodynamically classifies the particles in-situ
according to their aerodynamic diameters and impacts the various size
fractions out on successive stages. Particles larger than approximately
11 microns are collected in the nozzle, and in the preimpactor. Particles
less than 11 but larger than 7.0 microns are collected on the first stage.
Particles less than 7.0 but larger than 4.4 microns are collected on the
second stage. Particles less than 4.4 but larger than 2.8 microns are
collected on the third stage. Particles less than 2.8 but larger than
1.7 microns are collected on the fourth stage. Particles Tess than 1.7
but larger than 1.1 microns are collected on the fifth stage. Particles
less than 1.1 but larger than 0.70 microns are collected on the sixth
stage. Particles less than 0.70 but larger than 0.40 microns are collected
on the seventh stage. Particles less than 0.40 microns are collected by
filtration on a glass fiber filter which is located just downstream of
the seventh stage. It should be noted that size ranges quoted in this
report are valid only at room temperature and a flow rate of 0.5 ACFM.
Samples collected at higher temperatures will result in cut points
s1ightly larger than those quoted above. In all cases, temperature-
and flow-corrected sizes are reported.

After collection is complete, the sampler is disconnected,
cooled and all the particulate material in the nozzle and in the pre-
impactor washed into a polyethylene sample bottle. The solvent is
evaporated and the total dry mass of particulates in the washing
determined.

F-10
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Particulates are impacted either on pre-weighed glass fiber
impaction substrates or on the collection/support foil for each stage.
If glass fiber substrates are used, they, as well as the final filter,
are dried in a desiccator to constant weight and the mass of collected
material on each determined. If the collection/support foil is used,
then the foil for each stage is individually processed the same as the
nozzle and preimpactor.

F-11
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Flow determinations were carried out in accordance with EPA Method
2, CFR Title 40, Part 60, Appendix A (Revised July 1, 1987). A type S
pitot was used to sense velocity pressure and an inclined manometer was
used to measure velocity pressures. Gas temperatures were measured using
a calibrated Type K thermocouple and digital temperature meter. Gas
density (i.e. molecular weight) was calculated from the composition of the
gas which was determined by Orsat.

. Gas Flow Density

Gas compositions were determined as per Method 3 by Orsat analysis
of an integrated gas sample collected from the stack during the oxides of
nitrogen determinations. Standard commercially prepared solutions were
used in the Orsat analyzer (sat. KOH for carbon dioxide and reduced
methylene blue for oxygen).

Oxides of Nitrogen

Oxides of nitrogen concentrations were collected in accordance with
EPA Method 7 (see above-cited reference) with a specially designed all
glass manifold and valving assembly and a heated stainless steel-lined
probe. Samples were collected in two-liter evacuated insulated flasks
which contained 25 cc of acidified peroxide solution (Method 7 reagent).
Nine sets or more of three samples each were collected over a period of
4,5 to 5 hours.

. The sampling train was leak checked through the probe at the
beginning and end of the test and, in addition, the system leak checked
at the time of evacuation of each flask. Before the samples were
colliected, the probe was purged to eliminate dead volume effects and to
raise the temperature of the probe outlet and manifold assembly to
minimize condensation of moisture. A plug of microfiber glass wool
inserted in the probe inlet was used to prevent particulate material from
entering into the flask. The temperature of the flask, vacuum in the

F-12




flask and barometric pressure at the time of sampling was recorded for
each flask. After sampling was complete, as evidenced by the in-line
vacuum gauge, the flask valve was closed, the flask assembly disconnected
from the manifold/valve assembly and the flask shook for several minutes
to promote oxidation and absorption. The recovered oxides of nitrogen
samples were returned to the laboratory and analyzed immediately by ion
chromatography as per EPA TA.

The 1internal volume of each numbered flask assembly has been
measured prior to inittal use by filling with water, weighing before and
after and then converting the weight'of water to volume by means of the
density of water at room temperature. Flask volumes are stored in the
computer and recalled automatically in the computer calculation.

F-13
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Environmental Protection Agency

4.2 Performance Evaluation Tests, The
owner of a lidar system shall subject such a
lidar system to the performance verification
tests described in Section 3, prior to first use
of this method. The annual calibration shall
be performed for three separate, complete
runs and the results of each should be re-
corded. The requirements of Section 3.3.1
must be fulfilled for each of the three runs,

Once the conditions of the annual calibra-
tion are fulfilled the lidar shall be subjected
to the routine verification for three sepa-
rate complete runs. The requirements of
Section 3.3.2 must be fulfilled for each of
the three runs and the results should be re-
corded. The Administrator may request that
the results of the performance evaluation
be submitted for review.

5. References

5.1 The Use of Lidar for Emissions
Source Opacity Determination, U.S. Envi-
ronmental Protection Agency, National En-
forcement Investigations Center, Denver,

. CO. EPA-330/1-79-003-R. Arthur W. Dyb-

dahl, current edition [NTIS No. PBS81-
246662).

5.2 Field Evaluation of Moblle Lidar for
the Measurement of Smoke Plume Opacity,
U.S. Environmental Protection Agency, Na-
tional Enforcement Investigations Center,
Denver, CO. EPA/NEIC-TS-128, February
1976.

5.3 Remote Measurement of Smoke
Plume Transmittance Using Lidar, C. S.
Cook, G. W. Bethke, W. D. Conner (EPA/
RTP). Applied Optics 11, pg 1742. August
1972,

5.4 Lidar Studies of Stack Plumes in
Rural and Urban Environments, EPA-650/
4-73-002, October 1973.

5.5 American National Standard for the
Safe Use of Lasers ANSI Z 136.1-176, March
8, 1976.

9.6 U.S. Army Technical Manual TB
MED 279, Control of Hazards to Health
from Laser Radiation, February 1968.

577 Laser Institute of America Laser
Safety Manual, 4th Edition.

5.8 U.S. Department of Health, Educa-
tion and Welfare, Regulations for the Ad-
minjstration and Enforcement of the Radi-
ation Control for Health and Safety Act of
1968, January 19176.

5.9 Laser Safety Handbook. Alex Mallow,

{-e_?é: Chabot, Van Nostrand Reinhold Co.,

Mrrrop 10—~DETERMINATION ©OF CARBON
MoNoxIDE Emssxows FROM STATIONARY
SOURCES

L Principle and Applicability

1.1 Principle. An integrated or continuous
R8s sample is extracted from a sampling
Point and analyzed for carbon monoxide

Pt. 60, App. A, Meth. 10

(CO) content using a Luft-type nondisper-
sive infrared analyzer (NDIR) or equivalent.

1.2 Applicability. This method is applica-
ble for the determination of carbon monox-
ide emissions from stationary sources only
when specified by the test procedures for
determining compliance with new source
performance standards. The test procedure
will indicate whether a continuocus or an in-
tegrated sample is to be used.

2, Range and Sensilivity

2.1 Range. 0 to 1,000 ppm. .

2.2 Sensitivity. Minimum detectable con-
centration is 20 ppm for a 0 to 1,000 ppm
span. .

3. Interferences

Any substance having a strong absorption
of infrared energy will interfere. to some
extent. For example, discrimination ratios
for water (H,O) and carbon dioxide (CQ,)
are 3.5 percent H,O per 7 ppm CO and 10
percent CO; per 10 ppm CO, respectively,
for devices measuring in the 1,500 to 3,000
ppm range. For devices measuring in the 0
to 100 ppm range, interference ratios can be
as high as 3.5 percent H,O per 25 ppm CO
and 10 percent CO, per 50 ppm COQ. The use
of silica gel and ascarite traps will alleviate
the major interference problems. The meas-
ured gas volume must be corrected if these
traps are used.

4. Precision and Accuracy

4.1 Precision. The precision of most NDIR
analyzers is approximately =2 percent of
span. ’

4.2 Accuracy. The accuracy of most NDIR
analyzers is approximately =5 percent of
span after calibration.

S. Apparatus

5.1 Continuous Sample (Figure 10-1).

5.1.1 Probe. Stainless steel or sheathed
Pyrex' glass, equipped with a filter to
remove particulate matter.

5.1.2 Air-Cooled Condenser or Equivalent.
To remove any excess moifsture.

5.2 Integrated Sample (Figure 10-2).

5.2.1 Probe. Stainless steel or sheathed
Pyrex glass, .equipped with a filter to
remove particulate matter.

5.2.2 Air-Cooled Condenser or Equivalent,
To remove any excess moisture.

5.2.3 Valve. Needle valve, or equivalent, to
to adjust flow rate.

5.2.4 Pump. Leak-free diaphragm type, or
equivalent, to transport gas.

5.2.5 Rate Meter. Rotameter. or equiva-
lent, to measure a flow range from 0 to 1.0
liter per min ¢0.035 cfm).

! Mention of trade names or specific prod-
ucts does not constitute endorsement by the
Environmental Protection Agency.
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5.2.6 Flexible Bag. Tedlar, or equivalent,
with a capacity of 60 to 90 liters (2 to 3 ft3),
Leak-test the bag in the laboratory before
using by evacuating bag with a pump fol-
lowed by a dry gas meter. When evacuation
is complete, there should be no flow
through the meter. '

5.2.7 Pitot Tube. Type S, or equivalent, at-
tached to the probe so that the sampling
rate can be regulated proportional to the
stack gas velocity when velocity is varying
with the time or a sample traverse is con-
ducted. ‘

5.3 Analysis (Figure 10-3).

5.3.1 Carbon Monoxide Analyzer. Nondis-
persive infrared spectrometer, or equivalent.
This instrument should be demonstrated,
preferably by the manufacturer, to meet or
exceed manufacturer's specifications and
those described in this method.

5.3.2 Drying Tube. To contain approxi-
mately 200 g of silica gel, : .

5.3.3 Calibration Gas. Refer to section 6.1.

5.3.4 Filter. As recommended by NDIR
manufacturer.

AIR-COOLID CONDENTLR

TO ARALTZER

FILTIR (GLAIS wOOr)

YALYE

Frpwn 131, Cominves sampling rain,

<5

-~ -

Figuna 10-2. imtuge 3ir8 pa3 sdrpling rads,

5.3.5 CO. Removal Tube. To contain ap-
proximately 500 g of ascarite.

5.3.6 Ice Water Bath. For ascarite and
silica gel tubes.

5.3.7 Valve. Needle valve, or equivalent, to
adjust flow rate

-

40 CFR Ch. | (7-1-92 Edition)

5.3.8 Rate Meter. Rotameter or equivalent
to measure gas flow rate of 0 to 1.0 liter per
min (0.035 c{m) through NDIR.

5.3.9 Recorder (optional). To provide per-
manent record of NDIR readings.

8. Recgenits

6.1 Calibration Gases. Known concentra-
tion of CO in nitrogen (N,) for instrument
span, prepurified grade of N, for zero, and
two additional concentrations corresponding
approximately to 60 percent and 30 percent

. span. The span concentration shall not

exceed 1.5 times the applicable source per-
{ormance standard. The calibration gases
shall be certified by the manufacturer to be
within =2 percent of the specified concen-
tration.

Figarw 10-0, Analytben] sl oo,

6.2 Silica Gel. Indicating type, 6 to 16
mesh, dried at 175° C (347* ¥) for 2 hours.
6.3 Ascarite. Commercially avallable.

q. Procedure

7.1 Sampling.

7.1.1 Continuous Sampling. Set up the
equipment as shown in Figure 10-1 making
sure al]l connections are leak free. Place the
probe in the stack at a sampling point and
purge the sampling line. Connect the ana-
lyzer and begin drawing sample into the an-
alyzer. Allow 5 minutes for the system to
stabilize, then record the analyzer reading
as required by the test procedure. (See sec-
tion 7.2 and 8). CO, content of the gas may
be determined by using the Method 3 inte-
grated sample procedure, or by weighing the
ascarite CO, removal tube and computing
C0O, concentration from the gas volume

. sampled and the weight gain of the tube.

7.1.2 Integrated Sampling. Evacuate the
flexible bag. Set up the equipment as shown
in Figure 10-2 with the bag disconnected.
Place the probe in the stack and purge the
sampling line. Connect the bag, making sure
that all connections are leak free. Sample at
a rate proportional to the stack velocity.
CQO, content of the gas may be determined
by using the Method 3 integrated sample
procedures, or by weighing the ascarite CO,
removal tube and computing CO, concentra-
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, tion from the gas volume sampled and the
weight gain of the tube. )

7.2 CO Analysis. Assemble the apparatus
as shown in PFigure 10-3, calibrate the in-
strument, and perform other required oper-
ations as described in section 8. Purge ana-
lyzer with N, prior to introduction of each
sample, Direct the sample stream through
the instrument for the test period, record-
ing the readings. Check the zero and span
again after the test to assure that any drift
or mzalfunction is detected. Record the
sample data on Table 10-1.

8. Calibratlion

* Assemble the apparatus according to
Figure 10-3. Generally an instrument re-
quires a warm-up period before stability is
abtained. Follow the manufacturer’s in-
structions for specific procedure. Allow a
minimum time of 1 hour for warm-up.
During this time check the sample condi-
tioning apparatus, f.e., filter, condenser,
drying tube, and CQ, removal tube, to
ensure that each component is in good oper-
ating condition. Zero and calibrate the in-
strument according to the manufacturer’s
procedures using, respectively, nitrogen and
the calibration gases.

TABLE 10-1—FIELD DATA

Comments
Location.
Test
Date ...
Operator
Clock e Rotamater setting, lilers per

minute (cubic feet per minuta)

3. Calculation

Calculate the concentration of carbon
nonoxide in the stack using Equation 10-1.

Cco sucs=Ceo sonll — Fm,)

Eq. 10-1
Where:

Coo waa=Concentration of CO in stack, ppm
by volume (dry basis).
sox=Concentratien of CO measured by
NDIR analyzer, ppm by volume (dry
basis),

feo, =Volume fraction of CO, in sample, i.e,,
percent CO, from Orsat analysis divided
by 100.

Pt. 60, App. A, Meth. 10

10. Alternative Procedures

10.1 Interference Trap. The sample con-
ditioning system described in Method 10A
sections 2.1.2 and 4.2, may be used as an al-
ternative to the silica gel and ascarite traps.:
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ADDENDA

A. PERFORMANCE SPECIFICATIONS FOR NDIR
CARBON MONOXIDE ANALYZERS

Range (MINIMUM) ....cveevimeerenes| 0-1000 ppm.

Quitput (MINIMUM) . eareres 0-10mV.

Minimum detectable sensitivie | 20 ppm.

Rise time, 80 percent {maxi- | 30 saconds.
mum}.

Fall time, 90 percent {(maxi | 30 seconds.
mum}.

Zero drft {Maximurn)......ccwee 10% in 8 hours,

Span dritt {maxirnum)... 10% in 8 hours,

Precision (minimumij.... ey 2% of tull scale.

Noise (MAXIMUM) ... oo = 1% of tull scale.

Linearity {maximum deviation) | 2% of full scale.

Interterence rejection ratio....... CO,—1000 to 1, HLO0—500
to 1.

B. Definitions of Performance Specifica-
tions.

Range—The minimum and maximum
measurement limits.

Output—Electrical signal which is propor-
tional to the measurement; intended for
connection to readout or data processing de-
vices. Usually expressed as millivolts or mil-
liamps full scale at a given impedance.

Full scale—The maximum measuring limit
for a given range.

Minimum detectable sensitivity—The
smallest amount of input concentration that
can be detected as the concentration ap-
proaches zero.
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Accuracy—The degree of agreement be-
tween a measured value and the true value;
usually expressed as + percent of full scale.

Time to 90 percent response--The time in-
terval from a step change in the input con-
centration at the instrument inlet to a reagd-
ing of 90 percent of the ultimate recorded
concentration.

Rise Time (30 percent)—The interval be-
tween initial response time and time to 90
percent response after a step increase in the
inlet concentration..

Fall Time (30 percent)—The interval be-
tween Initial response time and time to 90
percent response after a step decrease in the
inlet concentration.

Zero Drift—The change in instrument
output over a stated time period, usually 24
hours, of unadjusted continuous operation
when the input concentration is zero; usual-
1y expressed as percent full scale.

Span Drift—The change in instrument
output over a stated time period, usually 24
hours, of unadjusted continuous operation
when the input concentration is a stated
upscale value; usually expressed as percent
full scale.

Precision—The degree of agreement be-
tween repeated measurements of the same
concentration, expressed as the average de-
viation of the single results from the mean.

Noise—Spontaneous deviaticns from a
mean output not caused by input concentra-
tion changes. \

Linearity—The maximum deviation be-
tween an actual instrument reading and the
reading predicted by a straight line drawn
between upper and lower calibration points.

MEeTHOD 10A—DETERMINATION OF CARBON
MoNOXIDE EmMIssioNs 1IN CERTIFYING
CoNTINUCUS EMIssION MONITORING SYS-
TEMS AT PETROLEUM REFINERIES

1. Applicability and Principle

1.1 Applicability. This method applies to
the measurement of carbon monoxide (CO)
at petroleum refineries. This method serves
as the reference method in the relative ac-
curacy test for nondispersive ‘infrared
(NDIR) CO continuous emission monitoring
systems (CEMS's) that are required to be in-

1 Mention of trade names or commercial
products in this publication does not consti-

40 CFR Ch. 1 (7-1-92 Edition)

stalled in petroleum refineries on fluid caty.
lytic cracking unit catalyst regenerators [4¢
CFR Part 60.105(aX2)]. _

1.2 Principle. An integrated gas sample is
extracted from the stack, passed through gn
alkaline permanganate solution to remeye
sulfur and nitrogen oxides, and collected jp
a Tedlar bag. The CO concentration in the
sample is measured spectrophotometri
using the reaction of CO with p-sulfamijng.
benzoic acid.

1.3 Range and Sensitivity.

1.3.1 Range. Approximately 3 to 1800 ppm
CO. Samples having concentrations below
400 ppm are analyzed at 425 nm, and sam.
ples having concentrations above 400 ppm
are analyzed at 600 nm.

1.3.2 Sensitivity. The detection Hmit is 3
ppm based on three times the standard devi-
ation of the mean reagent blank values.

1.4 Interferences. Sulfur oxides, nitric
oxide, and other acid gases interfere with
the colorimetric reaction. They are removed
by passing the sampled gas through an alka-
line potassivm permanganate scrubbing so.
lution. Carbon dioxide (CO.) does not inter-
fere, but, because it is remnoved by the scrub-
bing solution,
measured independently and an appropriate
volume correction made to the sampled gas,

1.5 Precision, Accuracy, and Stability.

1.5.1 Precision. The estimated intralabora-
tory standard deviation of the method is 3
percent of the mean for gas samples ana-
lyzed in duplicate in the concentration
range of 39 to 412 ppm. The interlaboratory
precision has not been established. )

1.5.2 Accuracy. The method contains no
significant biases when compared to an
NDIR analyzer calibrated with National
Bureau of Standards (NBS) standards.

1,5.3 Stability. The individual components
of the colorimetric reagent are stable for at
least 1 month. The colorimetric reagent
must be used within 2 days after prepara-
tion to avoid excessive blank correction. The
samples in the Tedlar ! bag should be stable
for at least 1 week if the bags are leak-free.

2. Apparatus

2.1 Sampling. The sampling train is shown
in Figure 10A-1, and component parts are
discussed below: '

tute the endorsement or recommendation
for use by the Environmental Protection
Agency.
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CALCULATION EQUATIONS

METHOD 2

— T
= slavg)
V, = 8548 C, (JAP) o en

£ E

Q=600 -B) V,A (=22 ¢ i
. 40T 29.92

s (avg)

)

Q =60V, 4
L 4995 0,46,
8 1-B

RH+ = 100 (vp,,, - 0.0003641 P, (Ty - T, )PP,

ws = RHOP )P,

4585 x 102 PM,
T, (avg)

*Altemate equations for calculating moisture content from wet bulb and dry bulb data.
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s(avg)

!
g

< < < @

mstd)

vw(sul)

<

VPun

VPowb

AH

AP

Absolute pressure of stack gas, IN. HG.

Standard absolute pressure, 29.92 IN. HG.

Actual volumetric stack gas flow rate, ACFM

Dry volumetric stack gas flow rate corrected to standard conditions, DSCFM
Relative humidity, %

Dry bulb temperature of stack gas, °F

Wet bulb temperature of stack gas, °F

Absolute average dry gas meter temperature, °R

Absolute average stack temperature, °F

Standard absolute temperature, 528 °F (68 °F)

Total sampling time, min.

Total volume of liquid collected in impingers and silica gel, ml
Volume of gas sample as measured by dry gas meter, CF

Volume of gas sample measured by the dry gas meter corrected to standard
conditions, DSCF

Volume of water vapor in the gas sample corrected to standard conditions, SCF
Average actual stack gas velocity, FT/SEC

Vapor pressure at Tdb, IN. HG.

Vapor pressure at Twb, IN. HG.

Average pressure differential across the orifice meter, IN. WC,
Velocity pressure of stack gas, IN. WC.
Dry test meter correction coefficient, dimensionless

Actual gas density, LB/ACF

122893-GASTACK\WP\METHODS\EQ.MS5
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CALCULATION EQUATIONS

METHOD 3

100(%0, - 0.5% CO)

%EA =
0.264% N, - %0, + 0.5% CO

M, = 0.44(%COy) + 032 (%0,) + 0.28 (%N, + %CO)

M, =M,(-B,)+018 B

ws V + Vm (m
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CALCULATION EQUATIONS

METHOD 5
P+ AH/3.6
Vi = 1765 ¥, ¥ (—— )
miavg)
Vuy = 0.0472 ¥,
Bws = Vw(-ﬂd)
Vway * Vintena

Tmg V,
I = 0.0944 ( slog)_mld) )
P, V,A, 6( - B,

1543 M
c, = ——=£
thmf)
c - 272.3 Mp P‘

: T avg) Visity * Veniay

(m), = 8.5714 x 103 C, Q,.,
. 13228 x 107" M, A
U, = B A,
() + (m),
PT T2
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SYMBOLS
Cross Sectional area of stack, SQ. FT.
Cross sectional area of nozzle, SQ. FT.
Water vapor in gas stream, proportion by volume

Pitot tube coefficient, dimensionless

Concentration of particulate matter in stack gas, wet basis, GR/ACF

Concentration of particulate matter in stack gas, dry basis, corrected to standard

conditions, GR/DSCF

Excess air, percent by volume

Dry test meter correction factor, dimensionless
Specific gravity (refative to air), dimensionless
Isokinetic variation, percent by volume

Molecular weight of stack gas, dry basis, g/g - mole.
Mass flow of wet flue gas, LB/HR

Particulate mass flow, LB/HR

Molecular weight of stack gas, wet basis, g/g, mole.
Total amount of particulate matter collected, g
Atmospheric pressure, IN. HG. (uncompensated)
Stack static gas pressure, IN. WC.

Absolute pressure of stack gas, IN. HG.

Standard absolute pressure, 29.92 IN. HG.

Actual volumetric stack gas flow rate, ACFM

Dry volumetric stack gas flow rate corrected to standard conditions, DSCFM

Relative humidity, %

Dry bulb temperature of stack gas, °F

122893-GASTACK\WPMETHODS\EQ.M35
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m{avg)

s{avg)

std

< < o

<

mstd)

Vw(sld)

< |

VPub

Wet bulb temperature of stack gas, °F

Absolute average dry gas meter temperature, °R

Absolute average stack temperature, °R

Standard absolute temperature, 528 °F (68 °F)

Total sampling time, min.

Total volume of liquid collected in impingers and silica gel, ml
Volume of gas sample as measured by dry gas meter, CF

Volume of gas sample measured by the dry gas meter corrected to standard
conditions, DSCF

Volume of water vapor in the gas sample corrected to standard conditions, SCF
Average actual stack gas velocity, FT/SEC

Vapor pressure at T,,, IN. HG.

122893-GASTACK\WPWETHODS\EQ.M5
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CALCULATION EQUATIONS

METHOD 7

Vo 16 v, -2 (2 - D
mey = 17:64 (¥, - )[_ﬂ-?]

M

mistd)

C, =.6243 x 107

2090 CF
209 - B

C, (GRIDSCF) = 7000 C,

C, (MG/DSCM) = 1.60186 x 107 C,

C, (ppm-dry) = 8.37552 x 10° C,

B, -3
C, (ppm-3% O,) = 837552 x 10° C,_ {1 + IWH

C, (ppm-wet) = 837552 x 10° C, (1 - %)

G-7
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SYMBOLS
B O, = Average oxygen content in flue gas, % viv

C, .= Concentration of nitrogen oxides in flue gas, dry basis, corrected to standard
conditions, LB/DSCF

C, (GR/DSCF) = Concentration of nitrogen oxides in flue gas, dry basis, corrected to standard
conditions, GR/DSCF

C, MG/DSCM)= Concentration of nitrogen oxides in flue gas, dry basis, corrected to standard
conditions, MG/DSCM

E = Emission factor, LB/10°BTU

F = F-Factor for given fuel type, DSCF/10°BTU

M = Mass of nitrogen oxides as nitrogen dioxide in gas sample, ug

MC = Moisture content of flue gas, %

P, = Final absolute pressure in flask, IN. HG

P, = Initial absolute pressure in flask, IN. HG

C, (ppm-dry} = Concentration of nitrogen oxides in flue gas, dry basis, {(v/v),
ppm

C, (ppm-3% O,) = Concentration of nitrogen oxides in flue gas, dry basis, corrected to 3% O,,
(v/v} ppm

C, (ppm-wet} = Concentration of nitrogen oxides in flue gas, wet basis, (v/v),
ppm

T, = Final absolute temperature in flask, °R

T, = tnitial absolute temperature in flask, °R

2 Volume of flask and valve, cc

V isich = Sample volume at standard conditions, dry basis, ¢c

GASTACKWPWETHODS\EQ.M7
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CALCULATION EQUATIONS
METHOD 10

CO-PPM-DRY = CO, - free, dry, avg (1 - CO,, dJ100)
CO-PPM-WET = CO-PPM-DRY (1 ~ MC/100)

GRIDSCF = 5.0885 X 10"* (COPPMDRY)
mgldscm = 1.165 (CO-PPM-DRY)

m = 8.5714 x 10 (GR/DSCF) (Q,)

2.9857 x 107 F, (GR/DSCF)
209 - 0, ,

where:

Coco, - free, dry, avg

= average of two determinations of carbon monoxide on a dry, CO, - free
integrated flue gas sample reported in ppm by volume

CO, , = carbon dioxide concentration of flue gas on a dry percent by volume basis

0,4, = oxygen concentration of flue gas on a dry percent by volume basis

GASTACK\WPMETHODS\EQ.M10




MC

COPPM-DRY =

CO-PPM-WET =

GR/DSCF

mg/dscm

moisture content of flue gas on a percent by volume basis
carbon monoxide concentration in ppm by volume on a dry basis

carbon monoxide concentration in ppm by volume on a wet or actual basis

concentration of carbon monoxide in flue gas on a grains per dry standard cubic
foot basis {68 °F, 29.92 IN. HG.)

concentration of carbon monoxide in flue gas on a milligrams per dry standard
cubic meter basis (60 °F, 29.92 IN. HG.)

emissions or mass rate of carbon monoxide on a LB/HR basis
volumetric flow rate of flue gas in dry standard cubic feet per minute

emission factor of carbon monoxide in pounds of carbon monoxide emitted per
million BTU heat input (LB/MMBTU)

F-Factor of respective fuel in dry standard cubic feet of exhaust gas at 0%
oxygen per million BTU of heat input (DSCF/MMBTU)

GASTACK\WPAMETHODS\EQ.M10
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COMPLIANCE TEST PLAN FOR MISCELANEOUS INDUSTRIAL SOURCES
AMERICAN CRYSTAL SUGAR COMPANY
EAST GRAND ?ORIS FACILITY

Permit No. 29B~-92-0T-1
Permitee contact person: Bruce Keifenheim (218) 773-5114
MPCA Permit Engineer: Gregory Siems
Independent Testing Company: Interpoll Laboratories, Inc.
Sketches of each stack source pcint to be tested showing test port

location, stack diameter, and other pertanent information are
included with this plan.

b § WEEK #2 TESTS - NOV. 9,10,11, 1993

1.1 Tests are mandated by Table E, pg. 43 thru 44 of the
referenced permit.

1.2 Tests will be performed on the below-listed sources:

-~ No. 1 Boiler EP#1
- No. 2 Boiler EP#2
~ A Pulp Dryer EP#3
- B Pulp Dryer EP#4
- C Pulp Dryer EP#5
~ Pellet Cooler EP#6
- Pellet Cooler EP#7
2 No. 1 and No. 2 Boilers

2.1 Tests for PM, NO,, and CO, and CEM certification for 50,,
co, CO,, and opacity meters. —_—
~ -

Stack Tesats

2.1 Three-one hour stack tests will be performed on each
source. :

2.2 Specified stack test determinations will consist of the
following:

H-1




Volumetric flow rate and gas temperature
determination - EPA Method 2.

Gas composition (three (3) one-houg integrated flue
gas samplings with analysis for CO" and O, by Orsat
on-anbien ources on - EPA Method 3.

Gas moisture content (three (3) one -hour
determinations - EPA Method 4.

Particulate concentration and emission rate (three
(3) one-hour determinations) - EPA Method 5.
Condensible compounds will be collected during each
determination and analyzed as per MN Rules Part
7005.0500.

Oxides of nitrogen concentration and emission rate
(three (3) determinations; each determination: four
2-~liter frab samples) - EPA Method 7A.

carbon monoxide concentration and emission rate
(three (3) one-hour determinations) — EPA Method 10,

CEM Tests

2.3 Each CEM Relative accuracy testing Audit (RATA) will
consist of nine (9) determinations. Determinations will
include moisture content if required.

5.4 Tests will be conducted in the mnanner specified in
Exhibit B of the above referenced facility permit.

2.5 fThe following series of determinations will be performed
at forty five {45) minute intervals on the No. 1 and No. 2 Boiler
CEM Systems on each of two consecutive work days:

Gas composition (nine (9) 21-minute carbon dioxide
determinations) -EPA Method 3A.

Gas meoisture content (nine (9) 21-ninute
determinations if required) - EPA Method 4.

Sulfur dioxide concentration (nine (9) 21-minute
determinations) - EPA Mehtod 6&C. '

Carbon monoxide concentrataion (nine (9) 21-minute
monitoring) -EPA Method 10. The carbon monoxide
concentration will be measured with a €O NDIR
analyzer using the Meghed 10 Alternative Procedure
Interference Trap (Section 10.1 - See also Method
10A Section 2.1.2 and 4.2). A glip stream of
exhaust gas is passed through three Greenburg-Smith
impingers, the first two of which containa 400 nl of
alkaline permanganate and the third of which
contains 250 ml. The sample is scrubbed at 300
mli/min. The carbon monoxide concentration in the
scrubbed (CO,-S0,-and NOx-free) gas stream is read
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2.11

2.12

with a carbon monoxide NDIR analyzer which |is
calibrated with 0, 30 and 60% f.s. €O in nitrogen
standard gases with manufacturer specified
accuracies of at least pluss or minus 2% of the
stated values. The average CO, concentration from
the Method 3A determination is ihen used to correct
the measured CO,-free CO concentrations back to
actual CO, contents.

Transimissometaer Audit will include:

a. Monitoring system check

b. Calibration error test

c. Response time test

da. Calculation of 24-hour zero drift and 24-hour span
drift from records submitted by ACS.

CEM data recorded by the plant during each RATA shall be
labeled with the Plant name, the CEM it was taken fronm,
the serial number of the CEM, the date, as well as
pollutant concentration and time units. The CEM recorded
data must be submitted to the Interpoll Labs Field
Engineer immediately after each RATA.

The autocalibrate mode will ba deactivated during the
RATA,

Boiler Tests—-deneral

Unless otherwise noted, the determinations will be
conducted according %to the provisions of EPA Methods
cited in CFR Title 40, Part 60, Appendix A (revised July
1, 1992) using equipment meeting the specifications
therein.

The preliminary testing schedule is included with this
report.

OPERATIONAL CONDITIONS OF BOILERS
Bolilers will be under a normal load during testing.
Table I in Exhibit B page 8 and the table in Exhibit C
(both in the facility permit) shall be included with the
test report for CEM and stack tests.

Soot blowing (normal cycle) and ash pulling shall take
place during one of the three one hour stack tests,

The test information submitted by ACS for inclusion in

the test report shall include a description of any
maintenance work done befora the test and indicate how
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frequent the maintenance is performed.

Data will be taken at half hour intervals during stack
tests. Data shall include boiler temperatures, steam
output rate, steam pressures, and CEM readings.

Data will be taken at half hour intervals on the
Electrostatic Precipitator ©primary and secondary
volts/amps, number of fields on line, and inlet flue gas
temperature. Spark rate and rapping cycle will be
recorded.

All continuous monitor strip charts for the boiler shall
pe submitted with the report. The charts will be dated,
signed, and chart data will be explained.

Fuel samplig and analysis shall be performed according to
ASTM Reference Methods. One sample will be taken for
each test run consisting of coal taken from the stoker
before and one half hour into each run. An independent
testing laboratory will analyze samples for BTU/lb,
sulfur, ash content, molisture content, and spacific
gravity.

3. PULP DRYERS

Three-two hour stack tests will be performad on each
source.

Specified stack test determinations will consist of the
following:

a. Volumetric flow rate and gas temperature
determination - EPA Method 2.

h. Gas composition (threa (3) two-houg integrated flue
gas samplings with analysis for CO" and O, by Orsat
~ EPA Method 3.

e, Gas moisture content (three (3) two ~hour
determinations - EPA Method 4.

a. Particulate concentration and emission rate (three
(3) two-hour determinations) -~ EPA Method 5.
Condensible compounds will be collected during each
determination and analyzed as per MN Rules FPart
7005.0500.

e. Sulfur dioxide concentration and emission rate
(three (3) two-hour determinations) - EPA Method 6
using the back half of the Method 5 sampling train.

f. oxides of nitrogen concentration and emission rate
(three (3) determinations; each determination: four
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2=liter frab samples) - EPA Method 7A.

g. Visible emission -~ weather permitting (240
observations during a sixty minute period by an EPA~
certified reader) -EPA Method 9.

h. Carbon monoxide concentration and emission rate
(three (3) two-hour determinations) - EPA Mathod 10.

i. Total hydrocarbons (THC) concentration and emission
rate (three (3) two-hour determinations) -~ EPA
Method 25A using a Ratfisch Mocdel RS55 HFID
calibrated against propane in air standards.

Unless otherwise noted, the determinations will be
conducted according to the provisiona of EPA Mathods
cited in CFR Title 40, Part 60, Appendix A (revised July
1, 1992) using equipment meeting the specitficatlons
therein.

The preliminary testing schedule is included with this
report.

OPERATIONAL CONDITIONS OF PULP DRYERS
Pulp dryers will be under a normal load during testing.

The table in Exhibit € in the facility permit shall be
included with the test report for stack tests.

Soot blowing and ash pulling shall take placa during one
of the three two hour stack tests.

The test information submitted by ACS for inclusion in
the test report shall include a description of any
maintenance work done before the test and indicate how
frequent the maintenance is performed.

Data will be taken at half hour intervals during stack
testa. Data shall include pressed pulp input to dryaer,
FD, recycle, and ID damper positions, grate speedd,
pressed pulp moisture, dryed pulp moisture, multiclone
differential and inlet pressures, furnace and drum exit
pressures, hopper filter differential pressure, and
temperatures of the drum throat, exit, and recycle gas.

All continuous monitor strip charts for the boiler shall
be submitted with the report. The charts will be dated,
signed, and chart data will be explained.

Fuel samplig and analysis shall be performed according to
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ASTM Reference Methods. One sample will be taken for
each test run consisting of ccal taken from the grate
before and one half hour into each run. An independent
testing laboratory will analyze samples for BTU/lb,
sulfur, ash content, molsture content, and speciftic
gravity.

4. PELLET COOLERS

Testg are mandated by Table E, pg. 44 of the referenced
permit.

Tests will be performed on the below-listed sources:

- Pellet Cooler EP#6
- Pallet Cooler EP#7

Tests for particulate matter (PM) are required.
Three—-one hour tests will be performed on each source.
PM determinations will consist of the following:

a. Volumetric flow rate and gas temperature
determination - EPA Method 2.

b. Gas composition (three (3) one-hour integrated flue
gas samplings with analysis for CO" and O, by Orsat
~ EPA Method 3.

c. Gas moisture content (three (3) one <-hour
determinations - EPA Method 4.

d. Particulate concentration and emission rate (three
{(3) one-hour determinations) - EPA Method 5.
Condensible compounds will be collected during each
determination and analyzed as per MN Rules Part
7005.0500.

Unless otherwise noted, the determinations will be
conducted according to the provisions of EPA Methods
cited in CFR Title 40, Part 60, Appendix A (revised July

1, 1992) using egquipment meeting the specitications
therein.

The preliminary testing schedule is included with this
report

S. OPERATIONAL CONDITIONS OF SOURCES

H-6




55 <

_.s:sct....g “3. = ﬁu

s 2 %
| ...._\ A/s$20A
> oo - mg ng o 4an 13s ﬁﬂw
— 3 a1 .
536 408 Y. a0 A2k
~12AVAL | gaaa4nd ¥ | a3nva : . <)
m| ™ - L
W Wi | Fopa@d’uvia | Ton'a@ ' v .
‘ 237G 19
T334 e 3Ny Janeg 2 °
PEr) .Eﬂ.”u 74 97 ~ERT A m
2 1eg [N R S N
P4 HAD 4534 HED
Ea z)
== ~ = By mza,
YoN *ON *oN .a
! /
1w ou__.n&_za 07 05 W
| > £ wig 413 4 2aha % D .134v3)
L.E! )
qafyuL | d3ak¥d dind y
& MN g MN 3L¥0
Rl e e nL AVONOM NS
AVQSYAHL AVOSING3N AV0S3
1¥S Avaind T —
1qof
sL JON 1403\ /YIUCH ,

v ——

393/50N

anond smany

H-7




The source points are part of a near-steady state
sugar byproduct refining operation. Tests will
proceed only when normal throughput is observed as
determined by the dry pulp weigh bealt.

During the three (3) one hour tests, operating data
will be recorded at half hour Iintervals. This
information will be included with the final test
result subnmittal.

Process data will be recorded for pulp dryer total
input, dry pulp output, and temperatures and
pressures of the cooler.

Pollution Control operating conditions

Cyclones are in operation on the two coolers.
Pressure differential data will be recorded during
testing.

The independent testing company will 1include
physical data including stack temperatures and
pressures. :

Written comments will be included on the data gsheets
with refference to the overall condition of the
operating and pollution control equipment, including
last maintenance performed prior to the test, and

the specific type of maintenance performed.
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