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ACFM

cc (ml)
DSCFM
DSML
DEG-F (°F)
DIA.

FP
FT/SEC

8

GPM
GR/ACF
GR/DSCF
g/dscm
HP

HRS

IN.
IN.HC.
IN.WC.
LB
LB/DSCF
LB/HR
LB/10°BTU
LB/MMBTU
LTPD
MW
mg/Nm?
ug/Nm?
microns (um)
MIN.

ng
ohm-cm
PM

PPH
PPM
ppmC
ppm,d
ppm,w
ppt

PSI
SQ.FT.
TPD

ug

viv

wiw

<

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 contitions are defined as 68°F (20°C) and 29.92 IN. of mercury pressure.

g\stack\wp\misclabbrev.frm
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1 INTRODUCTION

During November 9 - 11, 1993 Interpoll 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,S0O2,NOx,CO,THC’s 3
"B" Pulp Dryer Stack PM,S0O2,NOx,CO,THC’s 4
"C" Pulp Dryer Stack PM,SO2,NOx,CO,THC's 5
No. 1 Boiler Stack PM,NQOx,CO 1
No. 2 Boiler Stack PM,NOx,CO 2.
"E" Pellet Cooler Stack PM 6
"W" Pellet Cooler Stack PM 7
Pellet Loadout Stack PM 8

Scott Bainville, Jeff Bergstrom, Mark Kaehler, Eugene Brennan, Dan Despen, and Ken
Nuessmeier performed the on-site portion of the test. Coordination between testing activities
and plant operation was provided by Bruce Keifenheim 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
linear 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. In the case of the Pulp Dryer Stacks, sulfur dioxide
samples were collected in the back half of the Method 5 Sampling Train in accordance with
the large impinger version of EPA Method 6.



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.

Total gaseous hydrocarbon concentrations were determined instrumentally using a
Ratfisch Model RS55 heated flame ionization detector (HFID) calibrated against propane in
air standards. The THC concentration was continuously monitored by extracting a
slipstream of exhaust gas by means of a heated probe and filter holder. A heat-traced teflon

line was used to transport the sample gas from the filter holder outlet to the analyzer inlet.

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 A, B, and C Pulp Dryers and 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
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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 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 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.

Testing on the "E" Pellet Cooler Stack was conducted from 2 test ports oriented at 90
degrees on the stack. The test ports are located 4.2 diameters downstream and 2.1 diameters

upstream of the nearest flow disturbances. A 12-point traverse was used to collect
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representative particulate samples. Each traverse point was sampled 5 minutes to give a total
sampling time of 60 minutes per run.

Testing on the "W" Pellet Cooler Stack was conducted from 2 test ports oriented at
90 degrees on the stack. The test ports are located 4.2 diameters downstream and 2.1
diameters upstream of the nearest flow disturbances. A 12-point traverse was used to collect
representative particulate samples. Each traverse point was sampled 5 minutes to give a total
sampling time of 60 minutes per run.

Testing on the Pellet Loadout Stack was conducted from 2 test ports oriented at 90
degrees on the stack. The test ports are located approximately 7.9 diameters downstream
and 2.3 diameters upstream of the nearest flow disturbances. A 16-point traverse was used
to collect representative particulate samples. Each traverse point was sampled 4 minutes to
give a total sampling time of 64 minutes per run.

The important results of the test are summarized in Section 2. Detailed results 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 summarized in Tables 1 - 13. The

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

—ermanid

PARTICULATE COMPLIANCE STATUS

EMISSION PM PM
POINT SOURCE Emission Limit Emission Rate
Number NAME (LB/HR) (LB/HR)
3 "A" Pulp Dryer 15.94 16.12
4 "B" Pulp Dryer 17.94 21.02
5 . "C" Pulp Dryer - 14.62 14.51
1 No. 1 Boiler 14.6 35.9
2 No. 2 Boiler 14.6 47.9
6 "E" Pellet Cooler 15.94 3.5
7 "W" Pellet Cooler 15.94 11.2
8 Pellet Loadout 8.22 0.077
SULFUR DIOXIDE COMPLIANCE STATUS
EMISSION SO, SO,
POINT SOURCE Emission Limit Emission Rate
Number NAME (LB/HR) (LB/HR)
3 "A" Pulp Dryer 8.84 4.19
4 "B" Pulp Dryer 11.16 7.02
5 "C" Pulp Dryer 8.84 4.58
5



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 16.6

4 "B" Pulp Dryer 14.79 21.2

5 "C" Pulp Dryer 13.04 16.7

1 No. 1 Boiler 233.6 181

2 No. 2 Boiler 2336 193

No difficulties were encountered in the field or in the laboratory 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 closely reflect the actual values

which existed at the time the test was performed.
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Table 53a. Summary of the Results of the November 11, 1993 Particulate
2 Boiler Stack at the American Crystal
Minnesota.

Emission Test oh the No.
Sugar Company Located in East Grand

Forks,

ITEM Run 1 Run 2 Run 3
Date of test 11-11-93 11-11~-93 11-11-93
Time runs were done (HRS) 830/ 947 101171124 1146/1257
Steam flow (KLB/HR) 232.0 239.0 233.0
Volumetric flow
actual {ACFM) 145560 147112 147782
standard (DSCFM) 81388 83248 81731
Gas temperature (DEG-F) 377 376 373
Moisture content (%V/V) 9.39 9.17 10.88
Gas composition  (%V/V,dry)
carbon dioxide 11.80 12.10 12.30
oxygen 7.60 7.50 7.20
nitrogen 80.60 80.40 80.50
Isokinetic variation (%) 100.8 100.0 101.7
Particulate concentration _
actual (GR/ACF) .0289 .0321 .0529
standard (GR/DSCF) .0518 .0568 .0957
Part. emission rate (LB/HR) 36.12 40.54 67.04
0.114 0.124 _0.204

Emission factor (LB/MMBTU)

Note: Dry + Organic Wet Catch
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Table 9. Summary of the Results of the November 9 - 11, 1993 Sulfur Dioxide Emission

Compliance Tests at the American Crystal Sugar Plant in East Grand Forks,

b

i . 4 s
N s

23

Minnesota.
Concentration Emission Rate

Date Time (ppm,d) (LB/HR)
(A - Pulp Dryer Stack)

11-11-93  0930-1037 21 4.73
11-11-93  1100-1208 16 3.92
11-17-93  1230-1334 16 3.91
Average | 18 4.19
(B - Pulp Dryer Stack)

11-10-93 0905-1106 18 7.76
11-10-93 1130-1332 16 7.32
11-10-93  1350-1551 14 5.99
Average 16 7.02
(C - Pulp Dryer Stack)

11-09-93 1030-1235- 19 4.80
11-09-93  1315-1517 12 '3.08
11-09-93  1535-1738 25 5.87
Average 19 4.58



Table 10. Summary of the Results of the November 9 - 11, 1993 Oxides of Nitrogen

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

Forks, Minnesota.

Concentration Emission Rate

Date Time (ppm,d) (LB/HR)
(A - Pulp Dryer Stack)

11-11-93 0930-1037 95 15.3
11-11-93 . 1100-1208 99 17.2
11-11-93  1230-1334 100 17.2
Average 98 16.6
(B - Pulp Dryer Stack)

11-10-93 0905-1106 69 21.3
11-10-93  1130-1332 67 21.5
11-10-93  1350-1551 66 20.8
Average 67 ' 21.2
(C - Pulp Dryer Stack)

11-09-93 1030-1235 97 17.2
11-09-93 1315-1517 98 17.8
11-09-93  1535-1738 90 15.1
Average E 16.7
(No. 1 Boiler Stack)

11-10-93 0810-0917 284 186
11-10-93 0948-1053 273 179
11-10-93  1115-1220 278 179
Average 278 181
(No. 2 Boiler Stack)

11-11-93  0830-0947 319 186
11-11-93 1011-1124 335 200
11-11-93  1146-1257 329 . 192
Average 328 193

24
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Table 11. Summary of the Results of the November 9 - 11, 1993 Total Hydrocarbon

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

Forks, Minnesota.

Concentration Emission Rate
Date Time (ppmC,w) (LB/HR)
(A - Pulp Dryer Stack)
11-11-93  0930-1037 310 22.4
11-11-93  1100-1208 264 19.6
11-11-93  1230-1334 246 18.1
Average 273 20.0
(B - Pulp Dryer Stack)
11-10-93 0905-1106 106 11.2
11-10-93. 1130-1332 72 7.70
11-10-93  1350-1551 65 6.80
Average 81 8.57
(C - Pulp Dryer Stack)
11-09-93 1030-1235 123 8.61
11-09-93  1315-1517 177 12.2
11-09-93 1535-1738 172 12.0
- Average 157 10.9
25
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Table 12. Summary of the Results of the November 9 - 11, 1993 Carbon Monoxide

Emission Compliance Tests at the American Crystal Sugar Plant in East Grand
Forks, Minnesota. '

Concentration Emission Rate
Date Time (ppm,d) (LB/HR)
(A - Pulp Dryer Stack)
11-11-93  0930-1037 540 53.3
11-11-93  1100-1208 500 52.5
11-11-93 1230-1334 450 47.2
Average 497 51.0
(B - Pulp Dryer Stack)
11-10-93 0905-1106 750 _ 142
11-10-93 1130-1332 830 162
11-10-93 1350-1551 590 112
Average 723 139
(C - Pulp Dryer Stack)
11-09-93  1030-1235 240 26.0
11-09-93  1315-1517 260 28.8
11-09-93  1535-1738 290 29.7
Average 263 28.2
(No. 1 Boiler Stack) ,
11-10-93 0810-0917 319 128
11-10-93 0948-1053 336 134
11-10-93  1115-1220 330 130
Average 328 131
(No. 2 Boiler Stack)
11-11-93  0830-0947 . 580 206
11-11-93 1011-1124 535 194
11-11-93  1146-1257 375 . 134
Average 497 178
26



Table 13. Summary of the Flow Rate Determinations performed in Association with the

November 9 - 11, 1993 Tests at the American Crystal Sugar East Grand Forks

R

Plant.
Time Volumetric Flow Rate
DATE (HRS) (ACFM) (DSCFM)

(Test 1 - C Recycle Duct)

11-09-93 0918 4537 2550
(Test 1 - C Pulp Dryer Stack)

11-09-93 - 0927 47667 24354
(Test 1 - C Hopper Filter Inlet)

11-10-93 0900 7024 3942
(Test 5 - B’ Recycle Duct)

11-10-93 0828 6709 3981
(Test 5 - B Pulp Dryer Stack)

11-10-93 0807 72162 41655
(Test 5 - B Hopper Filter Inlet)

11-10-93 0840 9120 5375
(Test 9 - A Recycle Duct)

11-11-93 ' 0835 - 5173 2607
(Test 9 - A Hopper Filter Inlet)

11-11-93 0830 10635 5342
(Test 10 - East Pellet Cooler Stack)

11-11-93 1400 14197 11987
(Test 12 - Pellet Loadout Stack)

11-11-93 1430 4099 4573
(Test 13 - West Pellet Cooler Stack)

11-11-93 ' 0905 15169 12800

27



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 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 techniques in these programs. The particulate

emission rate has been calculated using the product of the concentration times flow method.

28
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3.1 Results of Volumetric Flow Rate Determinations
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Interpoll Labs Report MNo. 3-1636
American Crystal Sugar

Cast Grand Forks, Hinnesota

Test No. 1
C - Recycle Duct
Results of Volumetric Flow Rate Determination------- Method 2
Date of Determination............ 11-09-93
Time of Determination....... {HRS) 918
Barometric pressure....... (IN.HG) 29.51
Pitot tube coefficient........... .84
Number of sampliing ports......... 2
Total number of points........... 12
Shape of duct......... ... ... Round
Stack diameter............... {IN) 19.5
Duct area.......ccvivin (SQ.FT) 2.07
Direction of flow......co.o..vv.. DOWN
Static pressure........... (IN.WC) -.53
Avg. gas temp.......... .. ({DEG~-F) 208
Moisture content.......... (% V/V) 27.79
Avg. linear velocity..... (FT/SEC) 36.5
Gas density.......ccvcc... {LB/ACF) .05312
Molecular weight...... (LB/LBMOLE) 29.46
Mass flow of gas.......... (LB/HR) 14460
Volumetric flow rate.............

actual...... .o (ACFM) 4537

dry standard............ (DSCFM) 2550
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Interpoll

Labs Report No.
American Crystal

3-1636
Sugar

East Grand Fecrks, Minnesota
Test No. 1
€C - Pulp Dryer Stack
Results of Volumetric Flow Rate Determination------- Method 2

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....................
Stack diameter............. .. (IN)
Duct area................. (SQ.FT)
Direction of flow................
Static pressure........... (IN.WC)
Avg. gas temp.....cicn.. (DEG~F)
Moisture content.......... (% V/V)
Avg. linear velocity..... (FT/SEC)
Gas density.............. ({LB/ACF)
Molecular weight...... (LB/LBMOQLE)
Mass flow of gas.......... (LB/HR)
Volumetric flow rate.............

actual........c.ooiivnn (ACFM)

dry standard............ (BSCFM)

31

11-09-913

927

29.51

.84

24

Round

48

12.57

Up

-1.02

215

33.61

63.2
.05115
29.44

146290

47667
24354



Interpoll

No. 1

Tea
C Hopper Filter Inlet

st

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.......... ...
Stack diameter............... (IN)
Duct area.........ccivv... (SQ.FT)
Direction of flow................
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 gas.......... (LB/HR)
Volumetric flow rate.............

actual........ ..., (ACFM)

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

32
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Labs Repo No.
American Crystal

£ast Zrand Forks,

——————— Method 2

11-09-93
900
29.51

.84

16
Round
29.
.75

DOWN

.11
210

27.76

24,
.05302
29.46

22345

7024
3942



Interpoll Labs Report No 3-1636
American rystal Sugar
East Grand Forks, MM
Test No. z
B - Recycle Duct
Results of Volumetric Flow Rate Determination------- Method 2
Date of Determination............ 11-10-93
Time of Determination....... (HRS) 328
Barometric pressure....... (IN.HG) 29.55
Pitot tube coefficient........... .84
Number of sampling ports......... 2
Total number of points........... 12
Shape of duct......... ... Round
Stack diameter............... (IN) 24
Duct area. .. vt iiennenns (SQ.FT) 3.14
Direction of flow................ DOWN
Static pressure........... (IN.,WC) -.78
Avg. gas temp............. (DEG-F) 231
Moisture content.......... (5 V/V) 21.23
Avg. linear velocity..... (FT/SEC) 35.6
Gas density.............. (LB/ACF) .05248
Molecular weight...... (LB/LBMOLE) 29.20
Mass flow of gas.......... (LB/HR) 21123
Volumetric flow rate.............
actual........ ... (ACFM) 6709
dry standard............ (DSCFM) 3981
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Inter

Test No. 5
B - Pulp Dryer Stack

poll Labs Report No. 3-1636
American Crystal Sugar
East Grand Forks, tMinnesota

Results of Volumetric Flow Rate Determination----—-- Method 2
Date of Determination............ 11-10-93
Time of Determination....... (HRS) 807
Barometric pressure....... (IN.HG) 29.55
Pitot tube coefficient........... .84
Number of sampling ports......... 2
Total number of points........... 24
Shape of duct......... ... Round
Stack diameter......c... (IN) 59
Duct area........vieivunnn ({SQ.FT) 18.99
Direction of flow....... v, upP
Static pressure........... (IN.WC) -.98
Avg. gas temp........0..n (BEG-F) 231
Moisture content.......... (% V/V) 23.30
Avg. linear velocity..... (FT/SEC) 63.3
Gas density........ 000 (LB/ACF) .05201
Molecular weight...... (LB/LBMOLE) 29.23
Mass flow of gas.......... (LB/HR) 225180
Volumetric flow rate.............

actual .. vt i e e (ACFM) 72162

dry standard............ (DSCFM) 41655
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Interpoll Labs Report No. 3-1536
American <Zrystal Sugar

East Grand Forks, Minnesota

Test NoO. 5
B - Hopper Filter Inlet
Results of Volumetric Flow Rate Determination------- Method 2
Date of Determination............ 11-10-93
Time of Determination....... (HRS) 840
Barometric pressure....... (IN.HG) 29.55
Pitot tube coefficient........... .84
Number of sampling ports......... 1
Total number of points........... 8
Shape of duct............. ... ..., Round
Stack diameter............... (IN) 20
Duct area................. (SQ.FT) 2.18
Direction of flow................ HORIZONTAL
Static pressure........... (IN.WC) -.7
Avg. gas temp............. (DEG~-F) 236
Moisture content.......... (% V/V) 21.22
Avg. linear velocity..... (FT/SEC) 69.7
Gas density......ccoo.. ({LB/ACF) .05212
Molecular weight...... (LB/LBMOLE) 29.20
Mass flow of gas.......... (LB/HR) 28521
Volumetric flow rate.............

actual...... ..oy (ACFM) 9120

dry standard............ (DSCFM) 5375
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Interpolil

Test No. 5
A - Recycle Duct

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....... ...
Stack diameter............... (IN)
Duct area.......cuieivuuenen (SQ.FT)

Direction of flow...........oo....

Static pressure........... (IN.WC)
Avg. gas temp........00. (DEG-F)
Moisture content.......... (% V/V)
Avg. linear velocity..... (FT/SEC)
Gas density.............. ({LB/ACF)
Molecular weight...... (LB/LBMOLE)
Mass flow of gas.......... (LB/HR)

actual.......coiiiiie.. (ACFM)
dry standard............ (DSCFM)
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Report No. 3-1636
American Crystal Sugar
Minnezota

Method 2

11-11-93

835

29.3

.84

16

Round

18

215

33.74

48.8

.05070

29.57

15735

5173
2607



Interpoll Labs Report No. 3-1536

Test No. 9
A - Hopper Filter Inlet

American Crystal Sugar
East Grand Forks, HMinnasota

Results of Volumetric Flow Rate Determination------- Method 2
Date of Determination............ 11-11-923
Time of Determination....... (HRS) 830
Barometric pressure....... (IN.HG) 29.3
Pitot tube coefficient........... .84
Number of sampling ports......... 2
Total number of points........... 16
Shape of duct.......... .o, Round
Stack diameter............... {IN) 20
Duct area........c..cv... (SQ.FT) 2.18
Direction of flow................ HORIZONTAL
Static pressure........... ({IN.WC) .28
Avg. gas temp.......vunvvu. (DEG-F) 217
Moisture content.......... (% V/V) 34.27
Avg. linear velocity..... (FT/SEC) 81.2
Gas density......covve.n (LB/ACF) .05082
Molecutlar weight...... (LB/LBMOLE) 29.57
Mass flow of gas.......... (LB/HR) 32429
Volumetric flow rate.............

actual .ottt i e {ACFM) 10635

dry standard............ (DSCFM) 5342
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Interpoll Labs Report No. 3-1636
American Crystal Sugar
East Grand Forks, MMN

Test No. 10
East Pellet Cooler Stack

Results of Volumetric Flcw Rate Determination------- Method 2
Date of Determination............ 11-11-93
Time of Determination....... {HRS) 1400
Barometric pressure....... (IN.HG) 29,26
Pitot tube coefficient........... .84
Number of sampling ports......... 2
Total number of points........... 12
Shape of duct............ ... ... Round
Stack diameter......... ... (IN) 23
Duct area.......eovievmna. (SQ.FT) 2.89
Direction of flow.....iiieiieaenn DOWN
Static pressure........... (IN.WC) -.46
Avg. gas temp.......c.0.. (DEG-F) 129
Moisture content.......... (% V/V) 3.54
Avg. linear velocity..... (FT/SEC) 82.0
Gas density.............. {LB/ACF) .06469
Molecular weight...... (LB/LBMOLE) 28.84
Mass flow of gas.......... (LB/HR) 55103
Volumetric flow rate.............

actual . v it i (ACFM) 14197

dry standard............ {DSCFM) 11587

38



Test No. 12
Pellet Loadout Stack

Results of Volumetric

Date of Determination.
Time of Determination.
Barometric pressure

« o .

Pitot tube coefficient

Number of sampling ports

Total number of points

Shape of duct.........
Stack diameter........

Avg.

Avg. linear velocity

Gas density

Molecular weight

Mass flow of gas

Volumetric flow rate
actual

Interpoll Labs Report No

American Cryst
Grand Forks, M

o o~k
a3

(IN.WC)

(DEG-F)

(FT/SEC)

(LB/ACF)
(LB/LBMOLE)

(LB/HR)

(ACFM)
(DSCFM)
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. 3-1636
al Sugar
innesota

Method 2

11-11-93
1430
29.3

.84

16
Round
25.75
.62

up

-.062

.74

18.
.08394
28.84

20643

40985
4573



Interpoll Labs Report No. 3-1636
American Crystal Sugar

East Grand Forks, MN

Test No. 13
West Pellet Cooler Stack
Results of Volumetric Flow Rate Determination------- Method 2
Date of Determination............ 11-11-93
Time of Determination....... (HRS) 905
Barometric pressure....... (IN.HG) 29.26
Pitot tube coefficient........... .84
Number of sampling ports......... 2
Total number of points........... 12
Shape of duct........oci i eennn. Round
Stack diameter........cccee. (IN) 23
Duct area.....civveeeeennna (SQ.FT) 2.89
Direction of flow........cov DOWN
Static pressure........... (IN.WC) -.5
Avg. gas temp............. (DEG-F) 133
Moisture content.......... (% V/V) 2.92
Avg. linear velocity..... (FT/SEC) 87.6
Gas density.....vveunn (LB/ACF) .06438
Molecular weight...... (LB/LBMOLE) 28.84
Mass flow of gas.......... (LB/HR) 58599
Volumetric flow rate.............

actual.. ... it (ACFM) 15169

dry standard............ (DSCFM) 12800
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3.2 Results of the Orsat & Moisture Analyses
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Test No. 1
C - Pulp Dryer Stack

Interpol]l

East

Results of Orsat & Moisture Analyses--

Date of run

Dry basis (orsat)

carbon dioxide............
OXY QM s v v e et te et en e tn e

nitrogen.........ccviiv...

Wet basis (orsat)

carbon dioxide............
OXY OB . &ttt ettt e s s e
nitrogen......cveuvena..

water vapor.......cieen

Dry molecular weight........
Wet molecular weight........
Specific gravity............

Water mass flow...... (LB/HR)

FO

42

Run 1
11-09-93

15.20

79.60

10.09

52.85

33.61

29.44

25.60

0.884

35310

1.096

Labs Report No. 3-1636
American Crystal Sugar
Grand Forks, Minnesota

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

Run 2 Run 3
11-09-93 11-08-93
5.60 5.60
14.70 14.70
79.70 79.70
3.86 3.52
10.12 9.214
54.89 50.08
31.13 37.16
29.48 29.48
25.91 25.22
0.895 0.871
32147 38896
1.107 1.107



Interpoll Laks Report No. 3-1536
American Crystal Sugar

East Grand Forks, Minnesota
! , Test No. 2
No. 1 Boiler Stack
’ Results of Orsat & Moisture Analyses-—--—- Methods 3 & 4(%v/v)
l Run 1 Run 2 Run 3
Date of run 11-10-93 11-10-93 11-10-93
l Dry basis (orsat)
carbon dioxide............ 11.00 11.00 11.20
’ ‘ OXYOBN . v v et et et et e aen s 8.50 8.50 8.30
3 nitrogen. .........uuvununenon 80.50 80.50 80.50
j
Wet basis (orsat)
) carbon dioxide............ 10.08 10.06 10.04
OXY N . v it ettt e e et aan e 7.79 7.77 7.44
nitrogen. ........ctueinen.. 73.79 73.59 72.17
water vapor............... 8.34 8.59 10.34
Dry molecular weight........ 30.10 30.10 30.12
Wet molecular weight........ 29.09 29.06 28.87
Specific gravity............ 1.005 1.004 0.997
Water mass flow...... (LB/HR) 23399 24105 29149

| FO 1.127 1.127 1.125
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Interpoll Labs Report No. 3-1636
American Crystal Sugar
East Grand Forks, Minnesota

Test No. 5
B - Pulp Dryer Stack

Results of Orsat & Moisture Analyses---—--- Methods 3 & 4(%v/v)
Run 1 Run 2 Run 3
Date of run 11-10-93 11-10-93 11-10-93

Dry basis (orsat)

carbon dioxide............ 3.40 3.00 3.30
OXY TN ittt et ettt tee e 17.10 17.50 17.20
nitrogen.........c.0iu..... 79.50 79.50 79.50

Wet basis (orsat)

carbon dioxide............ 2.61 2.34 2.57
(o YA = = o O 13.12 13.686 13.42
nitrogen.........civein.n 60.98 62.07 62.03
water vapor.........cvvu... 23.30 21.92 21.97
Dry molecular weight........ 29.23 29.18 29.22
Wet molecular weight........ 26.61 26.73 26.75
Specific gravity............ 0.919 0.923 0.924
Water mass flow...... (LB/HR) 36957 35176 34517
FO 1.118 1.133 1.121
44



Test No. 7
No. 2 Boiler Stack

Interpol]l

Results of Orsat & Moisture Analyses--

Date of run

Dry basis (orsat)

carbon dioxide............
OXY TN e v v et it et e et s eenen s

nitrogen. ..........v.i....

Wet basis (orsat)

carbon dioxide............
OXYUBN . v e i et e ettt e s tennens
nitrogen..........c i

water vapor...... ..o

Dry molecular weight........

Wet molecular weight........
Specific gravity............
Water mass flow...... ({LB/HR)
FO

45

Run 1

11-11-93

11.80

80.60

10.69

73.03

30.19

29.05

1.003

23648

Labs Report No.
American Crystal
East Grand Forks,

3-1636
Sugar
Minnesota

--~Methods 3 & 4(%xv/v)

Run 2

11-11-

12.

80.

10.

73

30,

29.

93

10

.50

40

89

.81

.03

17

24

11

1.006

23574

1.107

Run 3

11-11-

12.

80.

10.

71.

10

30.

28.

93

30

.20

50

96

.42

74

.88

26

92

0.999

27978

1.114



Test No. 9
A - Pulp Dryer Stack

Results of Orsat & Moisture Analyses

Date of run

Dry basis (orsat)

carbon dioxide.....
OXY BN e o v e et et et eee e

nitrogen.......c.a...

Wet basis (orsat)

carbon dioxide.....
OXYOCM . v v e e v aeennn

nitrogen...........

water vapor........

Dry molecular weight.

Wet molecular weight.

Specific gravity.....

Water mass flow......

FO

Interpoll

46

East

Run 1
11-11-93

46.

41.

29

24

.60

.60

.80

.85

.94

60

60

.60

.77

0.856

45191

1.106

La
Am
Gr

a

Run 2

11-11-

13.

g2.

50.

39.

29

24.

93

.30

80

90

.01

.39

40

20

.08

74

0.854

43571

2.152

s Report No. 3-1636
rican Crystal Sugar
nd Forks,

Minnesota

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

Run 3
11-11-93

13.90

79.80

48.71

38.96

29.56

25.06

0.866

43051

1.111



Interpoll Labs Report No. 3-1636
American Crystal Sugar
tast Grand Forks, MN

1 Test No. 10
‘ East Pellet Cooler Stack

; Results of Orsat & Moisture Analyses----- Methods 3 & 4(%v/v)
S Run 1 Run 2 Run 3
Date of run 11-11-93 11-11-93 11-11-93

Dry basis (orsat)

carbon dioxide............ 0.03 0.03 0.03
; OXYGRNM v v vt s e et et v oot eaas s 20.90 20.90 20.90
; nitrogen........cviveieann 79.07 79.07 79.07
] Wet basis (orsat)

\ ) carbon dioxide............ 0.03 0.03 0.03
] OXYGEM . v vt e vt m oo v aan e 20.16 20.08 20.19
nitrogen. ... ..ttt 76.27 75.99 76.38
water vapor....... oo 3.54 3.89 3.40
Dry molecular weight........ 28.84 28.84 28.84
Wet molecular weight........ 28.46 28.42 28.47
Specific gravity............ 0.983 0.982 0.983
Water mass flow...... (LB/HR) 1221 1353 1194

R
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Interpoil Labs Report No.

3-1636

American Crystal Sugar
Zast Grand Forks, Minnesota
Test No. 12
Pellet Loadout Stack
Results of Orsat & Moisture Analyses-—-—--- Methods 3 & 4(%v/v)
Run 1 Run 2 Run 3
Date of run 11-11-93 11-11-93 11-11-93
Dry basis (orsat)
carbon dioxide............ 0.03 0.03 0.03
OXYGeN e it e e et et et et e 20.90 20.90 20.90
nitrogen.................. 79.07 79.07 79.07
Wet basis (orsat)
carbon dioxide............ 0.03 0.03 0.03
OXYGeN . it ittt ettt it 20.75 20.75 20.78
nitrogen..........coii... 78.49 78.51 78.60
water vapor.......c.cc0e... 0.74* 0.70* 0.60*
Dry molecular weight........ 28.84 28.84 28.84
Wet molecular weight........ 28.76 28.76 28.78
Specific gravity............ 0.993 0.994 0.994
Water mass flow...... (LB/HR) 186 128 114

k.4

Free or condensed water

in the

48
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Intarpoll Labs Report No. 3-1636
American Crystal Sugar

East Grand Forks, IIN
Test No. 13
West Pellet Cooler Stack
Results of Orsat & Moisture Analyses----- Methods 3 & 4(%v/v)
Run 1 Run 2 Run 3
Date of run 11-11-93 11-11-93 11-11-93
Dry basis (orsat)
carbon dioxide............ 0.03 0.03 0.03
OXY UM . s it et it e ettt teeean 20.90 20.90 20.90
nNitrogen. .. ....cooiveveennen 79.07 79.07 79.07
Wet basis (orsat)
carbon dioxide............ 0.03 0.03 0.03
OXYTBNM e ¢ v e v v vt ot o s e 20.29 20.13 20.35
nitrogen. ........ouieueien.. 76.76 76.14 76.97
water vapor. . ... oot 2.92 3.70 2.65
Dry molecutltar weight........ 28.84 28.84 28.84
Wet molecular weight........ 28.52 28.44 28.55
Specific gravity............ 0.985 0.982 0.986
Water mass flow...... (LB/HR) 1089 1378 1002
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3.3 Results of Particulate Loading Determinations
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Interpoll Labs Report No. 3-1636
American Crystal Sugar

East Grand Forks, Minnesota
Tast No. 1
C - Pulp Dryer Stack
Results of Particulate Loading Determinations----—--- Method 5
Run 1 Run 2 Run 3
Date of run 11-09-93 11-09-93 11-09-93
Time run start/end..... (HRS) 1030/1235 1315/1517 153571738
Static pressure...... (IN.WC) -1.02 -1.02 -1.02
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) 578.0 468.0 631.0

desiccant.......... {GRAMS) 11.0 10.0 10.0

total.............. (GRAMS) 589.0 478.0 641.0
Total particulate material..

.......... collected{(grams) 0.21586 0.2231 0.2571
Gas meter coefficient....... 0.9975 0.9975 0.9975
Barometric pressure..(IN.HG) 29.51 29.51 29.51
Avg. orif.pres.drop..(IN.WC) 0.70 0.57 0.61
Avg. gas meter temp..(DEF-F) 79.5 78.0 82.1
Volume through gas meter....

at meter conditions...(CF) 56.90 51.59 53.27

standard conditions. (DSCF) 54.86 49.86 51.10
Total sampiing time....(MIN) 120.00 120.00 120.00
Nozzle diameter......... ({IN) .198 .198 .198
Avg.stack gas temp ..(DEG-F) 216 215 216
Volumetric flow rate........

actual.............. (ACFM) 48759 47866 48553

dry standard....... (DSCFM) 24867 25356 23446
Isokinetic varijation..... (%) 108.1 96.14 106.8
Particulate concentration...

actual............ (GR/ACF) 0.03091 0.03656 0.03747

dry standard..... (GR/DSCF) 0.06064 0.06904 0.07763
Particle mass rate...(LB/HR) 12.925 15.004 15.601
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Interpoll

East Grand

Test No. 2
No. 1 Boiler Stack

Results of Particulate Loading Determinations

Run 1
Date of run 11-10-93
Time run start/end..... (HRS) 810/ 917
Static pressure...... (IN.WC) -0.22
Cross sectional area (SQ.FT) 60.71
Pitot tube coefficient...... .840
Water in sample gas
condenser............. (ML) 0.0
impingers.......... (GRAMS) 73.0
desiccant.......... (GRAMS) 13.0
total.............. (GRAMS) 86.0
Total particulate material..
.......... collected(grams) 0.1210
Gas meter coefficient....... 1.0042
Barometric pressure..{(IN.HG) 29.55
Avg. orif.pres.drop..(IN.WC) 1.76
Avg. gas meter temp..(DEF-F) 70.8
Volume through gas meter....
at meter conditions...(CF) 44,99
standard conditions. (DSCF) 44 .56
Total sampling time....{MIN) 60.00
Nozzle diameter......... (IN) .301
Avg.stack gas temp ..(DEG-F) 369
Volumetric flow rate........
actual....... et {ACFM) 159168
dry standard....... (DSCFM) 91671
Isokinetic variation..... (%) 99.6
Particulate concentration...
actual......couu.n {GR/ACF) 0.02412
dry standard..... (GR/DSCF) 0.04190
Particle mass rate...{(LB/HR) 32.921
F-factor ....... (DSCF/MMBTU) 9780
Emission factor...(LB/MMBTU) 0.099
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Labs Report No.
American Crystal
Forks,

Run 2
11-10-23

948/1053

-0.22
60.71
. 840

73,
16.
89.

O0O0O0

0.1181

1.0042
29.55
1.82
86.9

46.47
44 .68
60.00

. 301
389

163082

91495

100.0

0.02287

0.04079

31.986

9780
0.096

3-1636
Sugar

Minnesota

--Method 5

Run 3
11-10-93

111571220

-0.22
60.71
.840

93.
16.
108.

o eNoNe

0.1599

1.0042
29.55
1.85
93.0

46.85
44 .55
60.00

. 301
388

163459

90081

101.3

0.03051

0.05538

42.761

9780
0.128



Interpoll Labs Report No.
American Crystal

Grand Forks,

3-1636
Sugar

East Minnesota

Tast No. 5
B - 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............. (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)
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Run 1
11-10-93

905/1106

-0.98
18.99
. 840

379.
13.
392,

o000

0.1965

0.9975
29.55
0.84
72.7

62.22
60.86
120.00

.198
243

76428

43382

103.9

0.02827
0.04982

18.526

Run 2
11-10-93

113071332

-0.98
18.99
.840

334,
11.
345,

[sNeNoNe

0.2343

0.9975
29.55
0.79
85.0

60.62
57.95
120.00

.198
234

76312

44674

96.0

0.03651
0.06239

23.889

Run 3
11-10-93

135071551

-0.98
18.99
.840

0.0
336.0
15.0
351.0

0.2098

0.9975
29.55
0.80
80.0

60.91
58.77
120.00

.198
232

74513

43695

99.6

0.Q3229
0.05509

20.631



Interpoll Labs Report No.
American Crystal

East Grand Forks,

3-1636
Sugar
Minnesota

Test No. 7
No. 2 Boiler Stack

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

Run 1 Run 2 Run 3
Date of run 11-11-93 11-11-93 11-11-93
Time run start/end..... (HRS) 830/ 947 101171124 114671257
Static pressure...... (IN.WC) -0.35 -0.35% -0.3%
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) 73.0 73.0 90.0

desiccant.......... (GRAMS) 15.0 14.0 15.0

total.............. {GRAMS) 88.0 87.0 105.0
Total particulate material..

.......... collected(grams) 0.1344 0.1496 0.2516
Gas meter coefficient....... 1.0042 1.0042 1.0042
Barometric pressure.. (IN.HG) 29.30 29.55 29.30
Avg. orif.pres.drop..(IN.WC) 1.45 1.50 1.50
Avg. gas meter temp..(DEF-F) 77.1 87.1 84.0
Volume through gas meter....

at meter conditions...(CF) 41.30 42.31 42 .36

standard conditions. (DSCF) 40.06 40.63 40.57
Total sampiing time....(MIN) 60.00 60.00 60.00
Nozzle diameter......... (IN) .301 . 301 .301
Avg.stack gas temp .. (DEG-F) 377 376 373
Volumetric flow rate........

actual.............. (ACFM) 145560 147112 147782

dry standard....... (DSCFM) 81388 83248 81731
Isokinetic variation..... (%) 100.8 100.0 101.7
Particulate concentration...

actual............ (GR/ACF) 0.02894 0.03213 0.05290

dry standard..... (GR/DSCF) 0.05177 0.05681 0.09570
Particle mass rate...{(LB/HR) 36.118 40.537 67.041
F-factor ....... (DSCF/MMBTU) 9780 9780 89780
Emission factor...(LB/MMBTU) 0.114 0.124 0.204
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Interpoll Lahs Report No. 3-1636
American Crystal Sugar

East Grand Forks, Minnesota
Test No. 9
A - Pulp Dryer Stack
Results of Particulate Loading Determinations—~------ Method 5
Run 1 Run 2 Run 3
Date of run 11-11-93 11-11-93 11-11-63
Time run start/end..... '(HRS) 930/1037 1100/1208 1230/1334
Static pressure...... (IN.WC) -0.70 -0.70 -0.70
Cross sectional area (SQ.FT) 12.05 12.05 12.05
Pitot tube coefficient...... .840 .840 . 840
Water in sample gas

condenser.......v..0... (ML) 0.0 0.0 0.0

impingers.......... (GRAMS) 617.0 575.0 574.0

desiccant.......... (GRAMS) 17.0 13.0 12.0

total.............. (GRAMS) 634.0 588.0 586.0
Total particulate material..

.......... collected(grams) 0.2585 0.1968 0.2089
Gas meter coefficient....... 0.9985 0.9975 0.9975
Barometric pressure..(IN.HG) 29.30 29.30 29.30
Avg. orif.pres.drop..(IN.WC) 1.78 1.74 1.72
Avg. gas meter temp..(DEF-F) 77.2 78.8 78.2
Volume through gas meter....

at meter conditions...(CF) 43.49 44 .74 44.99

standard conditions. (DSCF) 41.97 43.00 43.28
Total sampling time....(MIN) 60.00 60.00 60.00
Nozzle diameter......... (IN) .255 .258 .2585
Avg.stack gas temp .. (DEG-F) 214 214 215
Volumetric flow rate........

actual......cvivuevn.. (ACFM) 50585 51776 51507

dry standard....... (DSCFM) 22618 24090 24043
Isokinetic variation..... (%) 105.1 101.1 102.0
Particulate concentration...

actual............ (GR/ACF) 0.04248 0.03285 0.03475

dry standard..... ({GR/DSCF) 0.09504 0.07062 0.07447
Particle mass rate...(LB/HR) 18.426 14.583 15.347
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Interpoll Labs Report No. 3-1636
Ameprican Crystal Sugar

East Grand Forks, MN

Test No. 10
tast Peilet Cooler Stack
Results of Particulate Loading Determinations-—----- Method 5

Run 1 Run 2 Run 3
Date of run 11-11-93 11-11-93 11-11-93
Time run start/end..... (HRS) 141571517 1545/1648 1705/1808
Static pressure...... (IN.WC) -0.46 -0.46 -0.46
Cross sectional area (SQ.FT) 2.89 2.89 2.89
Pitot tube coefficient...... .840 .840 .840
Water in sample gas

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

impingers.......... (GRAMS) 25.0 27.0 23.0

desiccant.......... (GRAMS) 12.0 14.0 13.0

total............ .. (GRAMS) 37.0 41.0 36.0
Total particulate material..

.......... collected(grams) 0.1021 0.1142 0.1012
Gas meter coefficient....... -0.9965 0.9965 0.9965
Barometric pressure..(IN.HG) 29.26 29.26 29.26
Avg. orif.pres.drop..(IN.WC) 2.23 2.28 2.32
Avg. gas meter temp..(DEF-F) 65.5 71.5 71.8
Volume through gas meter....

at meter conditions...(CF) 48.24 49.08 49.51

standard conditions. (DSCF) 47 .48 47.77 48.16
Total sampling time....{(MIN) 60.00 60.00 60.00
Nozzle diameter......... (IN) .188 .188 .188
Avg.stack gas temp ..(DEG-F) 134 134 128
Volumetric flow rate........

actual.....oveeeennn (ACFM) 14158 14278 14238

dry standard....... (DSCFM) 11849 11920 12073
Isokinetic variation..... (%) 100.0 100.0 99.6
Particulate concentration...

actual............ (GR/ACF) 0.02776 0.03078 0.02748

dry standard..... (GR/DSCF) 0.03318 0.03689 0.03242
Particle mass rate...(LB/HR) 3.370 3.769 3.355
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Taest No. 12
Pellet Loadout 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
conNdenser. . ..c..eeea... (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)

Yolumetric flow rate........
actual....oceen.. (ACFM)
dry standard....... (DSCFM)

Isokinetic variation..... (%)

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

Particle mass rate...{LB/HR)

Interpoll

.

£ast

Run 1
11-11-23

144571549
-0.06

3.62
. 840

13.
13.

O00O0

0.0087

0.9975
29.30
1.29
71.6

41.19
40.08
64.00

.310
37

4204

4344

96.5

0.00346

0.00335

0.125

Laibs Report

No. 3-1636

American Crystal Sugar

Grand Forks,

Run 2
11-11-93

162071721
-0.06

3.62
. 840

O woo
[eNeNoNe)

0.00456

0.9975
29.30
1.35
86.2

42.71
40.45
64.00

.310
35

4211

4364

100.0

0.0018z2

0.00175

0.066

Minnesota

--Method 5

Run 3
11-11-93

175571886
-0.06

3.62
.840

o woo
OO0 0O0

0.0028

0.9975
29.30
1.40
89.1

43.66
41.14
64.00

.310
31

4240
4436
100.0
0.00110

0.00105

0.040



Interpoll Labs Report No. 3-1635
American Crystal Sugar

East Grand Forks, MN

Test No. 13
West Pellet Cooler Stack
Results of Particulate Loading Determinations------- Method 5

Run 1 Run 2 Run 3
Date of run 11-11-93 11-11-93 11-11-93
Time run start/end..... (HRS) 93571038 1103/1205 124571348
Static pressure...... (IN.WC) -0.50 -0.50 -0.50
Cross sectional area (SQ.FT) 2.89 2.89 2.89
Pitot tube coefficient...... .840 . 840 .840
Water in sample gas

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

impingers.......... (GRAMS) 17.0 27 .0 22.0

desiccant.......... (GRAMS) 16.0 15.0 8.0

total.... ... .. (GRAMS) 33.0 42 .0 30.0
Total particulate material..

.......... collected(grams) 0.3116 0.3111 0.3909
Gas meter coefficient....... 0.9965 0.9965 0.9965
Barometric pressure..(IN.HG) 29.26 29.26 29.26
Avg. orif.pres.drop..(IN.WC) 2.63 2.63 2.66
Avg. gas meter temp..(DEF-F) 61.4 64.5 63.9
Volume through gas meter...

at meter conditions...{(CF) 52.11 52.18 52.58

standard conditions.(DSCF) 51.74 51.581 51.97
Total sampling time....{(MIN) 60.00 60.00 60.00
Nozzle diameter......... (IN) .188 .188 .188
Avg.stack gas temp ..{(DEG-F) 124 138 135
Volumetric flow rate........

actual...... v {ACFM) 15063 15396 15555

dry standard....... (DSCFM) 12908 12779 13123
Isokinetic variation..... (%) 100.1 100.6 98.8
Particulate concentration...

actual............ (GR/ACF) 0.07960 0.07732 0.09788

dry standard..... {GR/DSCF) 0.09283 0.09319 0.11606
Particle mass rate...{LB/HR) 10.281 10.207 13.055
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3.4 Results of Sulfur Dioxide Determinations
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Interpoll Report No. 3-1636
American Crystal Sugar
East Grand Forks, Minnesota

Test No. 1
C - Pulp Dryer Stack

Results of Sulfur Dioxide Determinations--------———-- Method 6

Run 1 Run 2 Run 3
Date of run 11-09-93 11-09-~-93 11-09-93
Time run start/end..... (HRS) 1030-1235 1315-1517 1535-1738
Barometric pressure..(IN.HG) 29.51 29.51 29.51
Meter temperature....(DEG-F) 79.50 78.00 82.10
Meter correction coefficient 0.9975 0.9975 0.9975

Volume through gas meter....

at meter conditions...(CF) 56.900 51.580 53.270
standard conditions.. {SCF) 54.860 49,863 51.103
Total sampling time....(MIN) 120.0 120.0 120.0
Moisture content......(%V/V) 33.61 31.13 37.16
Oxygen content....(%V/V DRY) 15.20 14.70 14.70

Milliequivalents of S04 1in..
gas sample........covuee... 2.5000 1.4300 3.0200

Sulfur dioxide concentration

(GR/DSCF ) et vt ittt e et eann 0.0225 0.0142 0.0292
(MG/DSCM ) . . it ittt ne e e ennn 52 32 67
(PPM-=DRY ) ittt it sttt et eenns 19 12 25
(PPM=WET ) . it ittt ittt ae e 13 8 16
S02 Emission rate....(LB/HR) 4.80 3.08 5.87
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Interpoll Report No. 3-1636
American Crystal Sugar

East Grand Forks, Minnesota
Test No. b5
B - Pulp Dryer Stack
Results of Sulfur Dioxide Determinations-----——-———- Method 6
Run 1 Run 2 Run 3

Date of run 11-10-93 11-10-93 11-10-93
Time run start/end..... (HRS) 0905-1106 1130-1332 1350~1551
Barometric pressure..(IN.HG) 29.55 29.55 29.55
Meter temperature....(DEG-F) 72.70 85.00 80.00
Meter correction coefficient 0.9975 0.9975 0.9975
Volume through gas meter...

at meter conditions...(CF) 62.220 60.620 60.910

standard conditions.. (SCF) 60.859 57.948 58.766
Total sampling time....(MIN) 120.0 120.0 120.0
Moisture content...... (5V7V) 23.30 21.92 21.97
Oxygen content....(%V/V DRY) 17.10 17.50 17.20
Milliequivalents of S04 1in..

gas sample.......oieeeeenen, 2.5700 2.2400 1.9000
Sulfur dioxide concentration

(GR/DSCF ) . . vt it it i ittt e e 0.0209 0.0191 0.0160

(MG/DSCM) . .ttt et ittt eans 48 44 37

(PPM-BRY ) ..ttt ittt tetenas 18 16 14

(PPM=WET ) ..ttt eeeenn. 14 13 11
S02 Emission rate....(LB/HR) 7.76 7.32 5.99
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Interpoll Report No. 3-1636
American Crystal Sugar
East Grand Forks, Minnesota

Test No. 9
A - Pulp Dryer Stack

Results of Sulfur Dioxide Determinations------------ Method 6
Run 1 Run 2 Run 3
Date of run 11-11-93 11-11-93 11-11-93
Time run start/end..... (HRS) 0930-1037 1100-1208 1230-1334
Barometric pressure..(IN.HG) 29.30 29.30 29.30
Meter temperature....(DEG-F) 77.20 78.80 78.20
Meter correction coefficient 0.9985 0.9975 0.9975
Volume through gas meter....
at meter conditions...(CF) 43.490 44.740 44.990
standard conditions..(SCF) 41.967 42.997 43.283
Total sampling time....(MIN) 60.0 60.0 60.0
Moisture content...... (%V/V) 41.60 39.20 38.96
Oxygen content....(%V/V DRY) 13.60 13.80 13.90

Milliequivalents of S04 in..
gas sample......iveiieeenn 2.0700 1.6500 1.6600

Sulfur dioxide concentration

(GR/DSCF ) .. i it i i it i i i i i 0.0244 0.0190 0.0190
(MG/DSCM) . . vt it ittt et e e 56 43 43
(PPM=DRY ) ...ttt it i i it eienn 21 16 16
(PPM-WET)..........c.. ... 12 10 10
S02 Emission rate....{(LB/HR) 4.73 3.92 3.91
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3.5 Results of Oxides of Nitrogen Determinations
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Test No. 9
A - Pulp Dryer Stack

Results of Oxides of Nitrogen

Date of run................
Time of run............ (HRS)

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...... (3V/V)
Oxygen content....(%3V/V,DRY)

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

NOx Concentration

(GR/DSCF ) . i vttt ii i iitnn e
(MG/DSCM) .. ... ivv i it
(PPM-DRY).....covvin..
(PPM-WET)....... .. .. ...

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

* F = 9780 DSCF/MMBTU

(NOX

Run

11-11

2

40.
29.
27.

72

29.
-0.
28.

1

41
13

44
32

0.0

15

0.

64

Interpolil

) Determinations

1A

-93
930

13
060

00
30
65
.65

.00
16
40
76

ga2

.59
.60

3.0
8.7

788
180
94
55

.28

315

East

Run

11-11

2

40.

29
27

72

29.

29

1

41
13

Labs

Grand

18

-93
945

14
048

00
.30
.60
.70

.00
16
.20
.36

848

.59
.60

460.0

34

1.3

0.0807

15

0.

185
97
56

.65

323

Report No.
American Crystal
forks,

Run

11-11

1C

-93

1000

15

2045

38

29.
27.

72

29.

28.

.00
30
65
.65

.00
16
.20
96

1822

41
13

44

.59
.60

1.0

327.2

0.0785

15

0.

180
94
55

.22

314

3-1636
Sugar

Minnesota

Run

11-11-

Method 7

1D

93

1015

16

2067

37

72

.00
29.
27.
.70

30
60

.00
29.
.10
29.

16

06

1844

41.
13.

59
60

445.0
330.2

0.0782

15.

178

94
55

17

0.313



Test No. 9
A - Pulp Dryer Stack

Results of Oxides of Nitrogen (NOx)

Date of run....... ... ...
Time of run............ (HRS)

Flask number................
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)
Oxygen content....{(%V/V,DRY)

Nitrate in gas sample...(]JG)
NO2 in gas sample....... (JG)

NOx Concentration

(GR/DSCF) vttt eeeeaeeen..
(MG/DSCM) + v v e eeeee ..
(PPM=DRY )+ v v tttieennnennnn
(PPM=WET) et it eeeeeen..

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

NOx emission factor........
................. (LB/MMBTU) *

* F

9780 DSCF/MMBTU

Interpoll

Run 2A

11-11-93
1105

17
2054

37.00
29.30
27 .65

72.00
29.16

29.46
1863

36.20
13.80

455.0
337.6

0.0792
181

95

58

16.35

0.326

65

Labs

Report No

. 3-1636

American Crystal Sugar
Eazt Grand Forks, i

Run 2B

11-11-93
1130

18
2045

38.00
29.30
27.65

72.00
29.16

29.26

1842

39.20
13.80

458.0
339.8

0.0806
185

36

59

16.65

0.332

Determinations-—--——-—~-—--

Run 2C

11-11-93
1145

73
2065

40.00
29.30
27.60

72.00
29.16

29.26

1857

36.20
13.80

500.0
371.0

0.0873
200
104

64

18.03

0.359

innesota

Method 7

Run 20D

11-11-93
1155

74
2071

39.00
29.30
27.60

72.00
29.16

28.56

1815

39.20
13.80

479.0
355.4

0.0856
196
102

62

17.67

0.352



Test Nco. 9
A - Pulp Dryer Stack

Results of Oxides of Nitrogen

Date of run................
Time of run............ (HRS)

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

Volume gas sampled....{DSML)

Moisture content...... (3V/V)
Oxygen content....{(%V/V,DRY)

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

NOx Concentration

(GR/DSCF) .. ov i i it ii i
(MG/DSCM) . ..o i it e i
(PPM-DRY ). ... ... v
(PPM-WET).......... ...,

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

* F = 9780 DSCF/MMBTU

Interpoll Labs Report No. 3-1536
American Crystal Sugar

£ast Grand Forks, Hinnesota

(NOx) Determinations—---------~ Method 7
Run 3A Run 38 Run 3C Run 30
11-11-93 11-11-S3 11-11-93 11-11-93
1235 1255 1310 1325
75 76 77 78
2066 2093 2104 2077
40.00 40.00 40.00 40.00
29.30 29.30 29.30 29.30
27 .60 27.60 27.60 27 .60
1.70 1.70 1.70 1.70
72.00 72.00 72.00 72.00
29.16 29.16 29.16 29.16
0.20 1.50 0.40 0.70
29.36 30.66 29.56 29.86
1865 1878 1913 19509
38.96 38.96 38.96 38.96
13.90 13.90 13.90 13.90
487 .0 489.0 499.0 499.0
361.3 362.8 370.2 370.2
0.0847 0.0801 0.0846 0.0848
194 183 194 194
101 96 101 101

62 59 62 62
17.45 16.52 17.43 17.47
0.353 0.334 0.353 0.354
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Interpoll Labs Report No. 3-1636
American Crystal Sugar

£ast Grand Forks, Minnesota
Test No. 5
B - Pulp Dryer Stack
Results of Oxides of Nitrogen (NOx) Determinations--------- Method 7
Run 1A Run 1B Run 1C Run 1D
Date of run.......c.couvuvu... 11-10-93 11-10-93 11-10-93 11-10-93
Time of run............ (HRS) 905 935 1005 1055
Flask number................ 25 26 27 28
Volume of flask......... {ML) 2100 2035 2054 2031
Data: time of sampling
flask temperature..(DEG-F) 57 .00 48.00 46.00 40.00
bar. press......... (IN.HG) 29.55 29.55 29.55 29.55
flask vacuum....... {IN.HG) 27.65 27.65 27.70 27.70
flask abs. press...{IN.HG) 1.90 1.90 1.85 1.85
Data: Time of Flask Opening
flask temperature..(DEG-F) 72.00 72.00 72.00 72.00
1ab. bar. press....{IN.HG) 29.16 29.16 29.16 29.16
flask static press.{(IN.HG) -1.30 -0.10 -0.50 ~0.30
flask abs. press...(IN.HG) 27.86 29.06 28.66 28.86
Volume gas sampled....(DSML) 1782 1804 1797 1789
Moisture content...... {(3V/V) 23.42 23.42 23.42 23.42
Oxygen content....(%3V/V,DRY) 17.10 17.10 17.10 17.10
Nitrate in gas sample...{(]JG) 370.0 333.0 282.0 280.0
NO2 in gas sample....... (1G) 274.5 247.1 209.2 207.8
NOx Concentration
(GR/DSCF ) e v i i it v i i et e e e en 0.0673 0.0588 0.050¢9 0.0508
(MG/DSCM) . ... v i it e i e e 154 137 116 116
(PPM=DRY )} . ittt et e ieennn 81 72 61 61
(PPM=WET) ... ..., 62 55 47 47
NOX Emission rate....(LB/HR) 25.03 22.25 18.92 18.87
NOx emission factor........
................. (LB/MMBTU) * 0.517 0.460 0.391 0.390

*F

9780 DSCF/MMBTU
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Test MNMo. 5
B - Pulp Dryer Stack

Results of Oxides of Nitrogen

Date of run............c....
Time of run............ (HRS)

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...... (%5V/V)
Oxygen content....{(%3V/V,DRY)

Nitrate in gas sample...(]JG)
NO2 in gas sample....... (JGQ)

NOx Concentration

(GR/DSCF ). viviiiiiiinnn.
(MG/DSCM) . ...t i i e
{PPM-DRY)... ... ...,
(PPM-WET)....... ...,

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

NOx emission factor........
................. (LB/MMBTU) *

* F = 9780 DSCF/MMBTU

(NOx

Run

Interpoll

) Determinations

2A

11-10-~93

68

1

130

29

2068

55

29.
27.

72

29.

29,

.00
55
45
.10

.00
16
.50
66

1862

21
17

.88
.50

319.0
236.7

0.0555

21

127
66
52

.27

0.477

Fast

Run

11-10

Labs

Report No.
American Crystal

Grand Forks,

2B

-93

1205

30

2071

52

29.
27.

72

29.

28.

.00
55
50
.05

.00
16
.30
86

1813

21
17

.88
.50

301.0
223.3

0.0538

20

123
64
50

.61

0.462

Run

11-10

2C

-93

1235

31

2009

58

29.
27.

72

29.

26.

.00
55
45
.10

.00
16
.30
86

1625

21
17

.88
.50

300.0
222.6

0.0599

22

0.

137
72
56

.92

514

3-1636
Sugar

Minnescta

Run

11-10-

Method 7

2Db

93

1310

32

2092

56

72

29.
-0.
28.

.00
29.
27.
.05

55
50

.00

16
30
86

1833

21.
17.

88
50

310.0
230.0

0.054s8

21.

125

66
51

00

0.471



Interpol!ll Labs Report No. 3-1535
American Crystal Sugar

East Grand Forks, Minnesota
Test No. 5
B - Pulp Dryer Stack
Results of Oxides of Nitrogen (NOx) Determinations--------- Method 7
Run 3A Run 3B Run 3C Run 3D
Date of run................ 11-10-93 11-10-93 11-10-93 11-10-93
Time of run............ {HRS) 1400 1430 1455 1534
Flask number................ 33 34 35 36
Volume of flask......... (ML) 2088 2071 2071 2127
Data: time of sampling
flask temperature..(DEG-F) 50.00 48.00 45.00 42.00
bar. press......... (IN.HG) 29.55 29.55 29.55 29.55
flask vacuum....... (IN.HG) 27 .50 27.50 27.45 27.55%
flask abs. press...(IN.HG) 2.05 2.05 2.10 2.00
Bata: Time of Flask Opening
flask temperature..(DEG-F) 72.00 72.00 72.00 72.00
lab. bar. press....(IN.HG) 29.16 29.16 29.16 29.16
flask static press.(IN.HG) 0.00 -0.70 -2.00 -2.10
flask abs. press...(IN.HG) 29.16 28.46 27.16 27 .06
Volume gas sampled....(DSML) 1848 1785 1692 1738
Moisture content...... (sV/V) 21.93 21.93 21.93 21.93
Oxygen content....(%V/V,DRY) 17.20 17.20 17.20 17.20
Nitrate in gas sample...(JG) 297.0 305.0 286.0 318.0
NO2 in gas sample....... (JG) 220.4 226.3 212.2 235.9
NOx Concentration
(GR/DSCF ) i vt i ittt ieanans 0.0521 0.0554 0.0548 0.0593
(MG/DSCM) . ... ... 119 127 125 136
(PPM-DRY) ... .. ... ... 62 66 66 71
(PPM-WET ) ... ... iiineen 49 52 51 55
NOX Emission rate....(LB/HR) 19.51 20.75 20.52 22.22
NOx emission factor........
................. (LB/MMBTU)* 0.411 0.437 0.432 0.468

* F = 9780 DSCF/MMBTU
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Interpoll Labs Report No. 3-1636
American Crystal Sugar
East Grand Forks, Minnesota

Test No. 1
C - Pulp Dryer Stack

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

Run 1A Run 1B Run 1C Run 1D
Date of run................ 11-09-93 11-06-93 11-09-93 11-09-53
Time of run............ (HRS) 1030 1055 1125 1155
Flask number................ 37 38 39 40
Volume of flask......... (ML) 2054 2056 2062 2093

Data: time of sampliing

filask temperature..(DEG-F) 60.00 59.00 56.00 55.00
bar. press......... (IN.HG) 29.51 29.51 29.51 29.51
flask vacuum....... (IN.HG) 27.80 27.70 27 .80 27 .85
flask abs. press...(IN.HG) 1.71 1.81 1.71 1.66
Data: Time of Flask Opening
flask temperature..({(DEG-F) 72.00 72.00 72.00 72.00
lab. bar. press....(IN.HG) 29.16 29.16 29.16 29.16
flask static press.(IN.HG) 0.00 1.10 0.00 -1.40
flask abs. press...(IN.HG) 29.16 30.26 29.16 27.76
Volume gas sampled....{DSML) 1844 1913 1850 1786
Moisture content...... (3V/V) 33.61 33.61 33.61 33.61
Oxygen content....(%V/V,DRY) 15.20 15.20 15.20 15.20
Nitrate in gas sample...(]JG) 438.0 465.0 466 .0 470.0
NO2 in gas sample....... (1GQ) 325.0 345.0 345.8 348.7
NOx Concentration
(GR/DSCF ) . v it i ittt ie e ee 0.0770 0.0788 0.0817 0.0853
(MG/DSCM) . v it et v it v et e e 176 180 187 195
(PPM=DRY ) ..ttt it ittt eennnn 92 94 98 102
(PPM=-WET).......oi ... 61 63 65 68
NOX Emission rate....(LB/HR) 16.42 16.80 17.40 18.19
NOx emission factor........
................. (LB/MMBTU)* 0.395 0.404 0.418 0.437

* F

9780 DSCF/MMBTU
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Test No.
C

1
Pulp Oryer Stack

Results of Oxides of Nitrogen

Date of run......... ... ...
Time of run............ (HRS)
Flask number..........c.....
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...... (3V/V)
Oxygen content....(%V/V,DRY)
Nitrate in gas sample...(]JG)
NO2 in gas sample....... (JG)
NOx Concentration

(GR/DSCF ) . ittt i i it ii e e,

(MG/DSCM) . . .. .. i e e,

{(PPM-DRY ) ..ttt et i ieeiann

(PPM-WET) ... ...
NOX Emission rate....{(LB/HR)

F 9780 DSCF/MMBTU

Labs Report No
American Cryst
Grand Forks, H

Interpoll

East

(NOx) Determinations

Run 2A Run 2B Run 2C
11-09-93 11-09~-93 11-09-93
1320 1345 1415
41 42 79
2076 2094 2085
46 .00 44.00 68.00
29.51 29.51 29.51
27.80 27.80 27 .80
;.71 1.71 1.71
72.00 72.00 72.00
29.16 29.16 29.16
-1.30 -1.50 0.30
27.86 27 .66 29.46
1772 1774 1895
31.13 31.13 31.13
14.70 14.70 14.70
482 .0 487 .0 440.0
357.6 361.3 326.5
0.0882 0.0890 0.0753
202 204 172
106 107 90

73 73 62
19.16 19.35 16.37
0.415 0.419 0.355

71

. 3-1635
al Sugar
innesota

Method 7

Run 2D

11-09-93
1445

80
2105

68.
29.
27

00
51
.80
.71

72
29

.00
.16
.90
30.06

1954

31.13
14.70

447.0
331.7

0.0742
170

89

61

16.12

0.345



Tast No. 1
C - Pulp DBryer Stack

Results of Oxides of Nitrogen (NOx) Determinations

Date of run......... ... ...
Time of run............ (HRS)

Flask number................
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)
Tab. bar. press....(IN.HG)
flask static press. (IN.HG)
flask abs. press...(IN.HG)

Volume gas sampled....(DSML)
Moisture content...... (3V/V)
Oxygen content....(%3V/V,DRY)

Nitrate in gas sample...(]JG)
NO2 in gas sample....... (JG)

NOx Concentration

(GR/DSCF) ..o i e it i,
(MG/BSCM) . .. i i i i e
(PPM-DRY ) .. iiii i,
(PPM-WET).......ooiv..

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

NOx emission factor........
................. (LB/MMBTU ) *

* F = 9780 DSCF/MMBTU

Run

11-069-

Interpoll

3A

93

1540

81

2093

79

72
29

.00
29.
27.
.76

51
75

.00
.16
.80
29.

96

1935

37.
14.

16
70

401.0
297.5

0.0672

13.

154

80
51

50

0.316

72

East Grand For

Run 38

11-09-93
1625

82
2090

76.00
29.51
27.80

1.71

72.00
29.16
-1.10
28.06

1805

37.16
14.70

445.0
330.2

0.0799
183

96

60

16.06

0.376

Run

11-09

Labs Report No.
American Crystal

ks,

3C

-93

1650

83

2060

75
29

27.

72

29,

27.

.00
.51
80
.71

.00
16
.60
56

1745

37
14

.16
.70

454.0
336.9

0.0844

16

193
101
63

.95

3-1636
Sugar
Minnesota

Method 7

Run

11-09-

3D

93

1720

84

2089

70

72

.00
29.
27.
.71

51
80

.00
29.
.80
30.

16

96

2001

37.
14.

16
70

423.0
313.9

0.0685

13.

157

82
52

77

0.323



Interpoll Labs Report No. 3-16356
American Crystal Sugar

East Grand Forks, Minnesota
Test No. 2
No. 1 Boiler Stack
Results of Oxides of Nitrogen (NOx) Determinations---—-——---- Method 7
Run 1A Run 18 Run 1C Run 1D
Date of run................ 11-10-93 11-10-93 11-10-93 11-10-93
Time of run............ (HRS) 812 820 843 909
Flask number................ 61 62 63 64
Volume of flask......... (ML) 2100 2079 2067 2087
Data: time of sampling
flask temperature..(DEG-F) 45,00 45.00 45.00 45.00
bar. press......... (IN.HG) 29.55 29.55 29.55 29.55
flask vacuum....... (IN.HG) 27 .30 27.25 27.20 27 .30
flask abs. press...(IN.HG) 2.25 2.30 2.35 2.25
Data: Time of Flask Opening
flask temperature.. (DEG-F) 72.00 72.00 72.00 72.00
lab. bar. press....(IN.HG) 29.16 29.16 29.16 29.16
flask static press.(IN.HG) ~-0.30 -1.30 0.00 -0.10
flask abs. press...(IN.HG) 28.86 27 .86 29.16 29.06
Volume gas sampled....(DSML) 1823 1732 1807 1825
Moisture content...... (%V/V) 8.34 8.34 .34 8.34
Oxygen content....(%V/V,DRY) 8.50 8.50 8.50 8.50
Nitrate in gas sample...(JG) 1320.0 1280.0 1360.0 1290.0
NO2 in gas sample....... (]G) 979.4 949.7 1009.1 957.2
NOx Concentration
(GR/DSCF ) v it it i it et ven e 0.2348 0.2396 0.2441 0.2292
(MG/DBSCM ) v i vt it s e i e e e 537 548 559 525
(PPM-DRY ) ..ot iiiineen. 281 287 292 274
(PPM-WET ) . vt s i i it ee e 258 263 268 251
NOX Emission rate....(LB/HR) 184.53 188.24 191.78 180.11
NOx emission factor........
................. (LB/MMBTU ) * 0.553 0.564 0.575 0.540

* F

9780 DSCF/MMBTU
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Interpoll Labs Report No. 3-1636
American Crystal Sugar
£East Grand forks, Minnesota

Test No. 2
No. 1 Boiler Stack

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

Run 2A Run 28 Run 2C Run 20D
Date of run....... ... .. . ... 11-10-93 11-10-93 11-10-93 11-10-93
Time of run............ (HRS) 952 959 1040 1050
Flask number................ 65 66 67 68
Volume of flask......... (ML) 2068 2096 2073 2101

Data: time of sampling

flask temperature..{(DEG-F) 45.00 45.00 45.00 45.00
bar. press......... (IN.HG) 29.55 29.55 29.55 29.5458
flask vacuum....... (IN.HG) 27.20 27 .30 27.15 27.25
flask abs. press...(IN.HG) 2.35 2.25 2.40 2.30

Data: Time of Flask Opening

flask temperature..(DEG-F) 72.00 72.00 72.00 72.00
lab. bar. press....(IN.HG) 29.16 29.16 29.16 29.16
flask static press.(IN.HG) -1.00 0.50 -0.40 ~-1.30
flask abs. press...(IN.HG) 28.16 29.66 28.76 27 .86
Volume gas sampled....(DSML) 1740 1874 1781 1751
Moisture content...... (3V/V) 8.59 8.59 8.59 8.59
Oxygen content....(%V/V,DRY) 8.50 8.50 8.50 8.50
Nitrate in gas sample...(]JG) 1290.0 1210.0 1290.0 1230.0
NO2 in gas sample....... (JG) 957.2 897.8 957.2 912.6

NOx Concentration

(GR/DSCF ). v i vivie. e e e e 0.2404 0.2094 0.2348 0.2278
(MG/DSCM) . ... ittt s en 550 479 537 521
(PPM=DRY) ...t i i ii i, 288 251 281 273
(PPM=WET) . v v it riiinn, 263 229 257 249
NOX Emission rate....(LB/HR) 188.54 164.19 184.15 178.63
NOx emission factor........
................. (LB/MMBTU) * 0.566 0.493 0.553 0.536
* F = 9780 DSCF/MMBTU
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Interpoll Labs Report No. 3-18636
American Crystal Sugar

cast Grand Forks, Minnesota
Test No. 2
No. 1 Boiler Stack
Results of Oxides of Nitrogen (NOx) Determinations---—---—-- Method 7
Run 3A Run 38 Run 3C Run 3D
Date of run................ 11-10-93 11-10-93 11-10-93 11-10-93
Time of run............ (HRS) 1120 1135 1158 1215
Flask number................ 69 70 71 72
Volume of flask......... (ML) 2069 2071 2038 2092
Data: time of sampling
flask temperature..(DEG-~F) 45.00 45.00 45.00 45.00
bar. press......... (IN.HG) 29.55 28.55 29.55 29.55
flask vacuum....... (IN.HG) 27.10 27.20 27.20 27 .25
flask abs. press...(IN.HG) 2.45 2.35 2.35 2.30
Data: Time of Flask Opening
flask temperature..{(DEG-F) 72.00 72.00 72.00 72.00
lab. bar. press....{(IN.HG) 29.16 29.16 29.16 29.16
flask static press.(IN.HG) -1.40 -1.90 ~-1.00 -1.20
flask abs. press...(IN.HG) 27.76 27 .26 28.16 27 .96
Volume gas sampled....(DSML) 1707 1681 1714 1750
Moisture content...... {(3V/V) 10.34 10.34 10.34 10.34
Oxygen content....(%V/V,DRY) 8.30 8.30 8.30 8.30
Nitrate in gas sample...(]JG) 1240.0 1220.0 1150.0 1290.0
NO2 in gas sample....... {JG) 920.1 905.2 853.3 957.2
NOx Concentration
{GR/DSCF ) it ittt ittt eeteann 0.2356 0.2353 0.2175 0.2390
(MG/DSCM) . .. v i i ittt it i e e e 539 538 498 547
(PPM-DRY ). ... i ii i i iien 282 282 260 286
(PPM-WET) ... enn.. 253 252 233 256
NOX Emission rate....(LB/HR) 181.92 181.66 167.94 184.53
NOx emission factor........
................. {LB/MMBTU) * 0.546 0.545 0.504 0.554

* F

]

9780 DSCF/MMBTU
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Test No. 7
No. 2 Boiler Stack

Results of Oxides of Nitrogen (NOx)

Date of run........ ... .....
Time of run............ (HRS)

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...... (3V/V)
Oxygen content....(%V/V,DRY)

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

NOx Concentration

(GR/DSCF) e v v et eeeeeeeenn
(MG/DSCM) v et e e e e e e
(PPM=DRY ) .t v e tseeeennn..
(PPM=WET) e st e eeeeeeeen..

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

NOx emission factor........
................. (LB/MMBTU) *

* F = 9780 DSCF/MMBTUY

Run

Interpol?

Determinations

1A

11-11-93
837

43

2088

45

27

72

.00
29.
.00
.30

30

.00
29.
.40
27.

16

76

1733

~ O

w
(o]

1310.0
972.0

0.2451

170.

561
293
266

97

0.538

76

East

Run

11-11

2

45

29.
27.

72

29.

28.

1

~ W

140
103

0.2

173

0.

tabs

Report No.
American Crystal

Grand Forks,

18

-93
800

44
0S80

.00
30
10
.20

.00
16
.20
96

824

w
(e}

0.0
8.8

488
569
298
270

.60

546

Run

11-11

2

45

29.
27.

72

29.

-1

28.

157
116

0.2

199

0.

1C

-93
930

45
086

.00
30
25
.05

.00
15
.00
16

0.0
4.9

865
656
343
311

.87

629

Run

11-11-
S41

3-1636
Sugar
Minnesota

Method 7

10

93

46

2090

45

72

.00
29.
27.
.15

30
15

.00
29.
-2.
26.

16
80
36

1650

Vo]

w

9

1450.0
1075.9

0.2850

198.

652
341
309

81

0.626



Test No. 7
No. 2 Boiler Stack

Results of Oxides of Nitrogen {(NOXx)

Date of PUN. ... i ens
Time of run............ (HRS)

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

Volume gas sampled....(DSML)
Moisture content...... (5V/V)
Oxygen content....(%3V/V,DRY)

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

NOx Concentration

(GR/DSCF) ... ..ii v iii i,
(MG/DSCM) . ... h vttt e
(PPM-DRY)......... ... ...,
(PPM-WET).......oc.vvvun.

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

NOx emission factor........
................. (LB/MMBTU) ™*

* F = 9780 DSCF/MMBTU

Run

11-11-

Interpoll

Determinations

2A

93

1017

47

2074

50.
29.

27

72

26

00
30

.10
.20

.00
29.
.30
.86

16

1669

1510.0
1120.4

0.2934
671

209.

351
319

33

0.639

77

East

Run

11-11-

Labs

Report No.
American Crystal

Grand Forks,

28

93

1026

48

2102

50.
29.
27.
.10

00
30
20

1430.0
1061.0

0.2696

192.

617
323
293

40

Run

11-11-

2C

93

1052

49

2088

50.

29
27

72

27

00

.30
.20
.10

.00
29.
.80
.36

16

1722

1420.0
1053.6

0.2674

190.

612
320
291

83

0.583

3-163s6
Sugar

Minnesota

Run

11-11-

2D

93

1100

50

2084

50.
29.
27.
.05

72.
29.
.30
27.

00
30
25

00
16

86

1756

1560.0
1157.5

0.2880

205.

659
345
313

54

0.628



Test No. 7
No. 2 Boiler Stack

Results of Oxides of Nitrogen

Date of run......... . .....
Time of run............ (HRS)

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

Volume gas sampled....(DSML)
Moisture content...... (3V/V)
Oxygen content....{(%V/V,DRY)

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

NOx Concentration

(GR/DSCF )ttt e et
(MG/DSCM) « v e et e eeeee e
(PPM=DRY ) ettt eeeeeeeenn..
(PPM=WET) + et et eeeeeenenn.

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

NOx emission factor........
................. (LB/MMBTU) *

* F = 9780 DSCF/MMBTU

Interpoll

(NOx) Determinations

Run 3A

11-11-93
1200

51
2064

60.00
29.30
27.25

72.00
29.16
-3.20
25.96

1613

10.88
7.20

1450.0
1075.9

0.2914
667
3495
311

204.16

0.621

78

Labs

Report

No. 3-1536

American Crystal Sugar
East Grand Forks,

Run 3B

11-11-93
1217

52
1985

60.00
29.30
27.20

72.00
29.16
-1.40
27.76

1664

10.88
7.20

1400.0
1038.8

0.2727
624
326
291

191.06

0.581

Run 3C

11-11-93
1230

53
2083

60.00
29.30
27.30

72.00
29.16

30.06

1912

10.88
7.20

1520.0
1127.8

0.2578
590
308
275

180.62

0.550

Minnesota

Method 7

Run 3D

11-11-93
1250

54
2064

60.00
29.30
27 .30

72.00
29.16

28.06

1759

10.88
7.20

1500.0
1113.0

0.2765
633
331
295

193.73

0.589



3.6 Results of Opacity Observations
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Interpoll Labs Report No. 3-1636
American Crystal Sugar Company
East Grand Forks, Minnesota

Test No. 1
C - Pulp Dryer Stack

Results of Opacity Observations - ~——-—-————-—-—— =~ EPA Method 9*
Percent Qptical Relative
Opacity Density Fregquency (%)

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
99 2.0000

Observer: Jeff Bergstrom

Cert. Date: 10-07-93
Date of Observation: 11-9-93
Time of Observation: 1030-

Could not read visibhle emissions due to interference from
other sources.
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Interpoll Labs Report No. 3-1636
American Crystal Sugar Company
East Grand Forks, Minnesota

Test No. 5
B - 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
99 2.0000

Observer: Jeff Bergstrom

Cert. Date: 10-07-93
Date of Observation: 11-10-93
Time of Observation: 0805~

Could not read visible emissions due to interference from
other sources.
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Inta2rpoll Labs Report No. 3-1635
American Crystal Sugar Company
East Grand Forks, Minnesota

Test No. O
A - Pulp Dryer Stack

Results of Opacity Observations - ———-——==—-=—~~——~ 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 .3010
55 .3468
60 .397¢%
65 .4559
70 .5229
75 .6021
80 .6990
85 .8239
90 1.0000
95 1.3010
99 2.0000

Observer: Jeff Bergstrom
Cert. Date: 10-07-93

Date of Observation: 11-11-93
Time of Observation: 0930-

Could not read visible emissions due to interference from
other sources.
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3.7 Results of Carbon Monoxide Determinations
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Test No. 1
C - Pulp Dryer Stack

Results of CO Determinations

Date of run

Time run start/end

Total

Moisture content

02 Concentration

Volumetric flow rate

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

-----
----------
..........

CO emission rate

CO = Carbon monoxide

A trailing ‘<’ symbol
is less than or equal

sampling time..

Interpoll fabs Report

£Fast Grand Forks,

Run 1 Run 2

11-09-93 11-09-93

..(HRS}) 1030/1235 131571517
.. (MIN) 120.0 120.0
(3V/V) 33.61 31.13

{sV/V) 15.20 14.70

(DSCFM) 24867 25356
....... 0.1221 0.1323
....... 279.60 302.90
....... 159.34 179.06
....... 240.00 260.00
....... 579.31 577.78
(LB/HR) 26.029 28.752

indicates that the true value
to the reported value

84

No.
American Crysta

3-1636
Sugar
Minnesota

Method 10

Run 3
11-09-93
153571738

120.0

37.16
14.70

23446

0.1476
337.85
182.24
290.00
644.44

29.654



Test No. 5
B -~ Pulp Dryer Stack

Results of CO Determinations

Date of run
Time run start/end

Total

Moisture content
02 Concentration

Volumetric flow rate

CO concentration
(GR/DSCF)
(MG/DSCM)
(PPM-WET)
(PPM-DRY)
(PPM-DRY @ 7% 02)

CO emission rate

CO = Carbon monoxide

A trailing "<’
is less

symbol
than or equal

sampling time..

.....

Interpoll

East Grand Forks,

Run 1 Run 2

11-10-93 11-1C-93

.. (HRS) 0905/11086 113071332
.. {MIN) 120.0 120.0
(%V/V) 23.30 21.92
(%5V/V) 17.10 17.50
(DSCFM) 43382 44674
....... 0.3816 0.4223
....... 873.75 966.95
....... 575.25 648.06
....... 750.00 830.00
....... 2692 3320.
(LB/HR) 141.903 161.716

indicates that the true value
to the reported value
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Labs Report No.
American Crystal

3-1636
Sugar
Minnesota

Method 10

Run 3
11-10-93
135071551

120.0

21.97
17.20

43695

0.3002
687.35
460.38
590.00

2173.

112.436



Interpoll Labs Report No. 3-1636
American Crystal Sugar
East Grand Forks, Minnesota
Test No. 9
A -~ Pulp Dryer Stack
Results of CO Determinations ------—----—-----——-~——~—-—-- Method 10
Run 1 Run 2 Run 3
Data of run 11-11-93 11-11-93 11-11-93
Time run start/end..... (HRS) 0930/1037 1100/1208 123071334
Total sampling time....(MIN) 60.0 60.0 60.0
Moisture content...... (5V/V) 41.60 39.20 38.96
02 Concentration...... {35V /V) 13.60 13.80 13.90
Volumetric flow rate (DSCFM) 22618 24090 24043
CO concentration............
(GR/DSCF ) v v ittt e ittt e e e 0.2748 0.2544 0.2290
(MG/DSCM)Y ... i it e it et e e 62%.10 582.50 524.25
(PPM=WET ) et vt ettt et iee e 315.36 304.00 274.68
(PPM=DRY ) .. ittt itinennn 540.00 500.00 450.00
(PPM-DRY @ 7% 02)....4.v ... 1021 972.22 887.32
CO emission rate..... {LB/HR) 53.268 52.532 47.187
CO = Carbon monoxide

A trailing ‘<’ symbol
is less than or equal

indicates

that the true value

to the reported value
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Test No. 2
No. 1 Boiler Stack

Results of CO Determinations

Date of run
Time run start/end

Total

Moisture content
02 Concentration

Volumetric flow rate

CO concentration
(GR/DSCF)
(MG/DSCM)
(PPM-WET)
(PPM-DRY)
(PPM-DRY @

CO = Carbon monoxide

A trailing ‘<’ symbol
is less than or equal

sampling time..

Interpoll
American Crystal
East Grand Forks,

Run 1 Run 2

11-10-93 11-10-93

..(HRS) 0810-0917 0948-1053
.. (MIN) 60.0 60.0
(sV/V) 8.34 8.59
{5V/V) 8.50 8.50
(DSCFM) 91671 91495
....... 0.1623 0.1710
....... 371.63 391.44
....... 292 .40 307.14
....... 319.00 336.00
....... 357.28 376.32
(LB/HR) 127.539 134.078

indicates that the true value
to the reported value
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Labs Report No.
Sugar Company

3-1636

Minnesota

Method 10

Run 3
11-10-93
1115-1220

60.0

10. 34
90081

0.1679
384.45
295.88
330.00
363.78

129.649



Interpoll Labs Report No. 3-1636
American Crystal Sugar

East Grand Forks,

Test No. 7
No. 2 Boiler Stack

Results of CO Determinations —---—--———--—=————~—————~-

Run 1 Run 2
Date of run 11-11-93 11-11-93
Time run start/end..... {HRS) 0830/0947 1011/1124
Total sampling time....(MIN) 60.0 60.0
Moisture content...... (%V/V) 9.39 9.17
02 Concentration...... (3V/V) 7.60 7.50
Volumetric flow rate (DSCFM) 81388 83248
CO concentration............
(GR/DSCF ) .. vttt ittt i ee 0.2951 0.2722
(MG/DSCM) . ..t vttt e et e neenn 675.70 623.27
(PPM=WET ) ...ttt eiennnns 525.54 485.94
(PPM=DBRY ) ..t i it i et ienenn 580.00 535.00
(PPM-DRY @ 7% 02).¢.v.veven. 605.97 554.81
CO emission rate..... (LB/HR) 205.878 194.245
CO = Carbon monoxide

’ ’

A trailing "<

symbol indicates that the true value

is less than or equal to the reported value

88

Minnesota

Method 10

Run 3
11-11-93
1146/1257

60.0

10.88

81731

0.1908
436.88
334.20
375.00
380.43

133.672



INTERPOLL LABORATORIES

EPA Method 5 Gas Metering System

Quality Control Check Data Sheet

LE Gl Fer /’cs,

Al gV

Date //(-/0-73

Module No. f

Instructions:

Operator _#. Kachler

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 ;i..g’s’ in. Hg. 1 = _£004Z ~He L2729  in. W.C.
Meter Temp. (°F)
Time Volume
(min) (CF) Iniet Outlet
B o0 |
2.5 $27.05 iy, 0
5.0 526,45/ J2 SC
7.5 $30.80 Sy S/
10 $32.49 56 o,
Bl V-- 744 | Ave(ta)= 5).07) °F
Calculate Yon as follows:

0.5
Yen = 1.786 {tm + 460)
T Va Pb
0.5
Yen = 1.786 ( 5I-€) + aeo0
(/‘OD"ll/)( 7‘\'(1 ) ( L;,L)")’)
Yen = 65%

If Yen 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-1 Page 11



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

Job _ACS [/ F ol Frks A ' Date //-7-93

. &
Operator 44,/<aﬁiuhtr Module No. 7
Instructions: Operate the control module at a flow rate equal

to “He for 10 minutes before attaching the um-
bilical. Record the following data:

Bar press 25/10 in. Hg. g = 004l ~Ha /. 7} in. wW.C.
Meter Temp. (°F)
Time Volume
(an) (gf) Inlet Outlet
| 4050 |
2-5 | 367.24" b2 52
>0 1 9.20 | 43 &2
-5 1 3).45 | 46 ¢ Y
10 32398 | 42 | 67 |
B V-- oy | Ava(ta)=g3 )¢ °F

Calculate Ygn as follows:

0.5
Yon = _1.786 | (tp + 460)
T Vm Pb
_ 0.5
Yon = 1.786 (375 + aso0
(/100‘([_)( )68 ) (l‘]._\?: )
/
Yen = ‘[173

If Yen 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-2 Page 11



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

Job ACS - ¢ -~ Date //~9'<};?

Operator <;LJ? Module No. &

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

Bar press 2°.%| in. Hg. 1 = _.797S ~He L&¥& in. W.C.
Meter Temp. (°F)
Time Volume
(min) (CF) Inlet Qutlet

N <c-c) |
5 5 &0 SY
5.0 | J7¢ <y £ %7
1.5 | 73890 | gy | 57

10 |937.7Y | &5 |60

| V== 77 | Avalta)= ) °F

Calculate Ycn as follows:

0.5
ch 1.786 (tm + 450)
T Vm Pb

( 0.5
1.786 0 ) + 450
(s M7 5 ) [: (A8 ) :}

/c25/

ch

Ycn

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

Job Acs (2 brewl forle, a9 .4/ Date _//7//923
Operator i K oo dod e 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 _29 30 in. Hg. ¢ = _LQQu«2 ~He /- 24 in. W.C.

Meter Temp. (°F)
Time Volume
(min) (CF) Inlet Qutlet
HE ;620 |
2.5 438 .97 36 s
5-9 | 840.45 S6 56
75 1 842.33 59 Ry
L levser | 57 | S5
B V== ). 2 | Avaltal=s4g3 °F

Calculate Yon as follows:

0.5
Yen 1.786 {tm + 460)
T Vo Pp

0.5
Yen 1.786 (5663 4+ 460
Gt ) 252 (24 .30)

Yon = fq}?g

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-4 Page 11



INTERPOLL LABORATORIES
EPA Method 5 Gas Metering System
Quality Control Check Data_Sheet

L ~ S /3
Job ACS /3/6" Date // // l
< Q b ' 4
Operator Duice  1512E8m0080- 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 74.2¢ in. Hg. 1 = .?qéf “He /9%  in. w.c.
Meter Temp. (°F) #
Time Volume £
(min) (CF) Inlet Outlet PRC
- KeketEll - | 155 /
2.5 | w1367 | s¢ 5/ ’
5.0 | 6¥5.79 S S
75 | 43 &9 s < )
10 £Y9.$59 < S
PR Vo= 7559 | Ava(ta)= Y125 oF

Calculate Ycn as follows:

0.5
Yen 1.786 (tpm + 460)
T V- pb

<
N 0.5
(}1’ Yen 1.786 (57125 4+ ae0

(2559 ) . 5% (22.2¢ )

9939

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

ch

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

S-432
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Interpoll Laboratories, Inc.

(612) 786-6020

Nozzle Calibration

Data Sheet

Date of Calibration: 11-11-83

Technician: Eugene Brennen

Nozzle Number 1-3

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)

.190

.186

.188

Average:

A-15

.188



Interpoll Laboratories, Inc.
(612) 786-6020

Nozzle Calibration
Data Sheet

Date of Calibration: 11-09-93 Nozzle Number 4-3

Technician: Scott Bainville

The nozzle 1is 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 .198
2 .198
3 .198
Average: .198

A-16



Interpoll Laboratories, Inc.
(612) 786-6020

Nozzle Calibration
Data Sheet

Date of Calibration: 11-11-93 Nozzle Number 4-4

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 .255
2 .254
3 .256
Average: .255

A-17



Interpoll Laboratories, Inc.
(612) 786-6020

Nozzle Calibration
Data Sheet

Date of Calibration: 11-11-93 Nozzle Number 4-5

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 . 309
3 .311
Average: .310
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Interpoll Laboratories, Inc.
(612) 786-6020

Nozzle Calibration
Data Sheet

Date of Calibration: 11-10-93 Nozzle Number 8-5

Technician: Mark Kaehler

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 .302
2 . 302
3 .3
Average: .301
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Interpol]l Laboratories, Inc.

(612) 786-6020

Nozzle Calibration
Data Sheet

Date of Calibration: 11-10-93 Nozzle Number 8-6

Technician: Mark Kaehler

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 .363
2 .363
3 .361
Average: .362

A-20



Interpoll Laboratories, Inc.

Temperature Measurement Device
Calibration Sheet

Unit under test:
vendor gPLkh')/' 1

Model LD 11D T Serial Number /@ S/ 208"
Range 2 -2000 9% Thermocouple Type __ <
Date of Calibration g-43 -4X Technician

Method of Calibratijon:

O Comparison aqainst ASTH mercury in glass theraoneter using a thermostatted and insulated aluminua block desiqned
to provide uniform temperature. The temperature is adjusted by adjusting the voltage on the block heater
cartridge.

5 Omega Model CL-300 Type K Thermocouole Simulator which orovides 22 precise temoerature eauivalent mitlivolt

signals, The CL-300 1s cold junction compensated, Calibration accuracy is # 0.1% of span (2100 Of) + 1 degres
(for neqative temceratures add + 2 deqrees.. The CL-300 simulates exactly the millivoltage of a Type X
thermocouple at the indicatec temoerature,

Desired Temperature of Response of Deviation
Temp (%F) Standard or Unit Under Test
Nominal Simulated Temp (°F) (°F) At (%) (%)
0 o 3 3 ie
100 200 7.3 Z [ AL
200 AROC /<727 = 1Ay
300 300 2% e éd
400 G0 S3T2 g (93
500 ST 0 &G 2 & 032
600 200 §9 & y2
700 200 Wi 3 .93
800 800 OO [#] (]
3900 G20 Fl 2 in
1000 20 0 220 7 7 /Y8
1100 /0 O /177 yzi . 27
1200 L2 20 /Al 7 /2 2
1300 ‘ /3200 /3272 i (97
1400 LS00 Vi & 22 2128
1500 /50 Q /RO AL /102
1600 /6 20 /6 2 ) 21 L1 P2
1700 /20 /2 /6 L& 29
1800 gé 0&2 /B /4 Vv 4 6 L
1900 _ 19080 19072 2 .30
2000 A000 oL — -~
2100 A0 oL ~ -
Averages: 4. 4% b
OF off scale response by unit under test (°F)

% dev 100 At / (460 + t)

g Unit in tolerance .
Unit was not in tolerance: recalibrated - See new calibration sheet.

-433
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Interpoll Laboratories. Inc.

Temperature Measurement Device
Calibration Sheet

Unit under test:

vendor ASe&cemen) IrDusiRILL (P>T— .233
Model _A~ZO//0 T Serial Number 20i0903)
Range p-2ovo’ %%  Thermocouple Type _ K-

Technician Dvie Ersowa 2/

Date of Calibration Lo/6/73

Method of Calibration:

0 Camoarison aqatnst ASTH mercury in glass thermometer using g thermostatted and insulated aluminunm dlock designac
to pravide uniform temperature. The temperature is adjusted by adjusting the voitage on tne dlock heater
cartridge.

- | Oneqa Kodel CL-300 Type K Thermocouple Simulator which srovides 22 grecise temperature egquivalent millivalt
signals. The CL-300 vs cold junction compensated. Calibration accuracy is # 0.1% of span (2100 C) # 1 degres
{for negative temperatures add # 2 degrees. The CL-300 simulates exactly the willivaltage of 2 Tyoe X
thernocouple at the indicatad tamoerature,

Desired Temperature of Response of Deviation
Temp (°F) Standard or Unit Under Test
Nominal Simulated Temp (°F) (%) At (%) (%)
o O +2. 2 03
100 /20 9§ { '/;I:g
200 L2060 203 3 ISY
300 oo o / L3~
400 éoo 245 2 233
500 122 2 2108
600 ' LoO &ol [ -O?V
700 [24 g(f?/- / .08¢
800 [2] —8‘ T , 58S
900 0 ZE é 66~
1000 L0920 2 /Y . 959
1100 (290 = 722 /7 /-0
1200 —leo [22Y 2 /YL
1300 __ oo _ ¥ :ﬁt VR
1400 4200 /- 554
1500 (500 /5.3 & /
1600 [602 46&8' 25 AL
1700 [2@ 133,3 23 LS
1800 20 > J— Do %??'
1900 00 /v -543
2000 —_
2100
P I = ~
Averages: ‘1( ))__5’5'3 (,9-;45 )
~———
OF = off scale response by unit under test (°F)
X dev = 100 At / (460 + t)
BY unit 1in tolerance )

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

S-433
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Interpoll Laboratories. Inc.

Temperature Measurement Device
calibration_Sheet

Unit under test:

vendor __ O#12& 8 DT -2

Mode FIH 2 Serial Number 7T -D7/C¢

Range O - QSO %t Thermocouple Type K

pate of Calibration [P - G3 Technician __S¢43
Method of Calibration:

. Comparisen against ASTH mercury in glass theracmeter using a thermostatted and insulated aluminua block designes
to gravide unifor temgerature, The temperaturs 1s adjusted by adjusting the voltage on the block heater
cartridge.

< Omeqa Mode! CL-300 Tyoe K Thermocouple Sisulator which orovides 22 precise temperature eguivaient millivalt

signals. The CL-300 1s cold junction compensated. Calipration accuracy is # 0.1% of span (2100 Or) + 1 degree
(for negative temperatures add : 2 degrees. The CL-100 sinulates exactly the millivoltage of 2 Tyge X
thermacauple at the 1adicatad temoerature.

Temperature of Response of Deviation
standard or Unit Under Test
Simulated Temp (°F) (°F) At (%) (%)
& - 0.7 0.7 {7 ol
£ _98 ¢ 2z Y o227
2o 200 (o - L 007
¢ %e>,§ <’ /2 R
AT 3935 7 /G o]
<A /58 € /. Z c.’3
L0 ec. 7 o7 oo
30 C £9e. 5. [/ 0029
D LOO g 0.9 2-07
S oo &8 9 /i / g.0Y
Lo 999, ¢ o/ g.0/
LIS = SI%8 B P4 d-204
V2D /20/.0 /O ). O 4o
{3 /'2?5'.'7 /-3 N O
R eaiid /SO s/ 220
(RO /A/E,g /. (o g oy
isYS1e) /ST, EEE Lo
(2o (657 3 2.2 ae
[ OO ,7G%. 7 0.3 z_ o/
_[SY9 /I XD7. ¢ 2.0 )
D0 /1G8 % ¢ a4 dew
Al 2;‘97.0 3 o o/ 2
Averages: /-22 [ 09
») OF  ~cale response by unit under test (°F)
x dev - "t / (460 + t)

[.j %‘to'lerance
) not in tolerance: recalibrated - See new calibration sheet.

S-433
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2.
3.

10.
11.
12.
13.

(612)785-5020

S-Type ‘Pitot Tube Inspection Sheet

- Pitobe Mo, .22 — 22

Pitot tube dimensions: -

Base to Side A opening plane (PA) R IN.
Base to Side B opening plane (Pg) . Sl 2 IN.
Alignment:
ey <10° /
: /
a, <1Q0
81 <'5° / -.'.
B2 < 50 / ’
A
7 <.125" , & 3 - : )
W <.0625" LD 22— - : -
Distance from Pitot to Probe Components: % /
Pitot to 0.500 IN. nozzle '}'5'51_____-—-"
A ] .
Pitot to probe sheath g, dfb "
Pitot to thermocouple (pgra11=1 to probe) 4;3;L¢l¢9 .
~ Pitot to thermocouple (perpendicular to probe) .

b\neets all EPA design criteria thus G = 0.84

/7 Does not meet EPA design criteria - thus calibrate in“ine)
c, =
Date of Inspection: Inspected by:

o= g-9% it

CFR Title 40 Part 60 Appendix A Method 2

A-24 -
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10.
11.
12,
13.

(612)786-6020

S-Type Pitot Tube Inspection Sheet
- Pitobe Mo. 22 —C

Pitot tube dimensions: -

External tubing diameter (D,) : , S/6 I
Base to Side A opening plane (PA) ' , &/ & Z-1m,
Base to Side B opening plane (PB) , Sl M.
A‘l.*lgn_ment:
ey <100 2
a, <100 c
B, <'50 / _

) /
7. <.125" , 02—

W <.0625* .JT— = _ -

Distance from Pitot_to Probe Components:

Pitot to 0.500 IN. nozzle . T765 1IN
Pitot to probe sheath S. .22 1n.
Pitot to thermocouple (parallel to probe) =, 22 .

Pitot to thermocouple (perpendicular to probe) . '7419 IN.

'M‘Heets all EPA design criteria thus ¢ = 0.84

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

C’ =

Date of Inspection: Inspected by:

g 5% = A e

CFR Title 40 Part 60 Appendix A Method 2

A-25
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(612)786-6020
S-Type Pitot Tube Inspection Sheet
"Pitobe No. 25—

Pitot tube dimensions:

1. External tublng diameter (D,) . 13/ N,
2. Base to Side A opening plane (P,) gD .
3. Base to Side B opening plane (P;) [ S50 IN.
A‘Hment:
4. e, <100 o
5. g, <10 2
6. B, <'50 /
| 0 7 .
7. 82 <5
8. Z_ <.125" D7

9. W <.0625" A R -

Distance from P*ltot-to Probe Components:

10. Pitot to 0.500 IN. nozzle , 75 <TIN
11. Pitot to probe sheath S 2L 1N,
12. Pitot to thermocouple (parallel to probe) S . O 1.

13. Pitot to thermocouple (perpendicular to probe) i Z 601N

% Meets all EPA design criteria thus ¢ = 0.84

/7 Does not meet EPA design criteria - thus calibrate in wind tunnel
C. =
’

Date of Inspection: Inspected by:

A 293 M

CFR Title 40 Part 60 Appendix A Method 2

A-26



Interpoll Laboratories, Inc.
(612) 786-6020

S-Type Pitot Tube Inspection Sheet

Pitot Tube No. &< ‘V‘ 4/

Pitot tube dimensions:

1. External tubing diameter (D) z ?/é IN.
2. Base to Side A opening plane (P,) ‘ %ﬂ IN.
3. Base to Side B opening plane (Pg) d %0 __IN.
Alignment:

4. a, < 10° &

5.a, <10°___ /7

6. B, <5 _

7.B, <5° _ /

8. s 2/

z
9. W <.0625" 2/

Distance from Pitot to Probe Components: ,

10. Pitot to 0.500 IN. nozzle , 752D N
11. Pitot to probe sheath <. .00 IN.
12. Pitot to thermocouple (parallel to probe) Z'& ymlN.m
13. Pitot to thermocouple (perpendicular to probe) , 7&2 .

X7 Meets all EPA design criteria thus C, - 0.84
O Does not meet EPA design criteria - thus calibrate in wind tunnel.

C -

Date of Inspection: Inspected by:

ST *;W/

CFR Title 40 Part 60 Appenidix A Method 2

S-348

47-93 GASTACKIWPAFORMS\S-348

A-27



INTERPOLL LABORATORIES
(612)786-6020

Stack Sampling Department - QA

Aneroid Barometer Calibration Sheet

Date /O -/S -93
Technician SCoTt L RAINV/ICCE
Mercury Column Barometer No. /
Aneroid Barometer No. S0 209
Temperature

Actual Mercury | Ambient | Correction |Adjsted Mercury |Initial Aneriod|Difference
Barometer Read | Temp. Factor Barometer Read |Barometer Read |(Ppa-Ppm)
29. /0 7 & 34 28.97 292./6 9.(9
27./3 73 12y 292.0/ 2949 R34
Has this barometer shown any consistent problems with calibration? Yes/No. - If

yes, explain.

NO

Has problem been alleviated?

Yes/No.

How?

/4

*Note

Aneroid barometers will

barometer.

be calibrated periodically against a mercury column

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.

Aneriod barometer will

A-28

be calibrated to the adjusted

S-312




INTERPOLL LABORATORIES
(612)786-6020

Stack Sampling Department - QA
Aneroid Barometer Calibration Sheet

Date /0/4/73

Technician Mg g P EVRN,
Mercury Column Barometer No. CLf%B |
Aneroid Barometer No. 0222 00

Temperature
Actual Mercury | Ambient | Correction [Adjsted Mercury |Initial Aneriod|Difference
Barometer Read | Temp. Factor Barometer Read |Barometer Read |(Ppha-Pbm)
29.0% 74 A9 27494/ 2879 ,O0'

Has this barometer shown any consistent problems with calibration? Yes/No. - If
yes, explain. 7

e

I 7

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. Aneriod barometer will be calibrated to the adjusted
mercury barometer readings. S5-312

A-29



INTERPOLL LABORATORIES
(612)786-6020

Stack Sampling Department - QA
Aneroid Barometer Calibration Sheet

Date 4-)3.93

Technician _ /) 4. 4 Kool lon
7 7 /
Mercury Column Barometer No. AA LB~/

Aneroid Barometer No. TEO08 )8
Temperature
Actual Mercury | Ambient | Correction |Adjsted Mercury |Initial Aneriod|Difference
Barometer Read | Temp. Factor Barometer Read |Barometer Read |(Ppz-Ppm)
L. 270 22 . /1] 18, 616 28.260 104y

Has this barometer shown any consistent problems with calibration? Yesﬂﬁgb 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. Aneriod barometer will be calibrated to the adjusted
mercury barometer readings. 5-312

A-30
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APPENDIXB

. LOCATION OF TEST PORTS
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INTERPOLL LABORATORIES -

EPA METHOD 2 FIELD DATA SHEET

Job_ S - S~ :
Source 7 AP Dl ST Cros\s/;gschon E1$¥2:ion
Test _/_ Run _J Date _7/ 7 73
Stack dimen. 28 IN. _/f\'\
Ory bulb JiY  oF wet bulb I5] of / ]
Manometer: B Reg. O Exp. O Elec. k © / A
Barometric pressure_29.5 7 in Hg \_/
Static pressure_~ /o7 in WC 7& h'
Operators L+ . 5
i -, N Drawing
Pitot No.22Y -G Cs Yy of Test Site
Traverse Fraction Distance Distance Velocity |Temperature
Point of from Stack |from End of||Pressure of gas
No. Diameter Wall (in) Port (in) (in WC) (°2)
e Port length: Jy-3~ in.[|Time start:0%2” hrs
/ fors 2657 257 2.7
z 05T 2.2 28 7 775 >
3 7 S¢o 35/ /¢ &-57 e
i 77 -3 3Y. 00 N R 27
5 35O /2. 00 32.50 LoX 2. &
L 356 /20° ¢/2.5% e, A
7 i 20.5/ 569/ /./3 e
5 75T 2660 /.50 /20 kdid
5 723 37.47 4. 00 4O A
iz 982 /7.3 &2.07 -4y D
‘f .57 3 25 Jo.5 8 o3 el
/1 L9724 & eS8 229G o7 6 2, r
A / 072 S0
z 0.76 A7)”
3 0 Yk 2/
9 10D 27
5~ 5527 /08 215
¢ Al R VO, L/0 275
7 2¢.236 £-%f 2/
J 0-56 20/
9 C 7y 20
[ oy 2/ 5
1y .60 2/
17— p.52 | T
{ Temp. meas. device & S/N:,, ., -, 77 -po, 29 Time end:, 035" Ars
R or nothing = reg. manometer; S= expanded; E=electronic s-39zl



INTERFGLL LABORATCRIES EFA METHOD S/17

SAMPLE LOG SHEET

Jcb A0S - E e~ Date -3 Test Rurm 7
SOUrCeE Oy e Dl Sl Mo. of traverse polnts a4
Method /-5 ¢ Filter holder: (EZA53 Filter type: e P e
Sample Train Leak Check:

Fretest: ¢ 0.02 cfm at 15 im. Hg. (vac)

Fostest: s a0 Cfm at & in. Hg. (vac) ]

Particulate Catch Data:

No.s of filters used:

DASZ

Recovery solvent(s)

acetone
0 other (s)

Condensate Data:

No. of probe wash bottles: ]
Sample recovered by: £iR
Weight (g
Item
Final Tare Differance

Impinger No. 1

726

33Y 39T

()

Impinger No.

6 97

oo | 15/

(2]

Impinger No.

S0

$ad T <

Condenser

Desiccant

)&

/Y07

Total

Integrated Gas Sampling Data:

Bag Fump No. 39/!' Box No. 2 & Bag No. /

Bag Material:

S—-laver Aluminized Tedlar

Size: 44 L

Fretest leak check: [ ce/min at /5 in. Ha.

Time start: [O3O (HRS) Time end: [23<  (HRS)
S¢S

Sampling rate: ,Jo() cc/min Operator: LD

~

S/N of Oz Analyzer used to monitor train cutlet: 5/

CF-0Z=

S-0046RR

c-2
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INTERFOLL LAEORATORIES EFA METHOD S/17 SAMFLE LCG SHEET

7 = - - -
Jcb /éﬁj = - A~ Date ({(-9.97% e=t { Furn 2~
Source (& Sl = Llge ST KL ¢ No. of traverse goinmts 2%
Method /-C, ¢ Filter holder: 213 Filter type: SIS S

Sample Train Leak Check:

( 0.02 cfm at 15 in. Hg. (vac) 8§
T o.oc cfm at 3__in. Hg. (vac) g

Farticulate Catch Data:
No.s of filters used: Recovery solvert(s)

S92 g acetone
D other (s)

No. of probe wash bottles:
Sample recovered by:

[
c
<

Condensate Data:

Weight (g)
Item

Final Tare Difference

Impinger No. 1 7/L/ S@O D/ s/
653 | 259 | 257

L)

Impinger No.

Impinger No. 3 73 2 (/957 &
Condenser

Desiccant /3 (; X 3096) /D
Total

Integrated Gas Sampling Data:
Eag Fump No. 29 A Ecx No. 2 G Bag No. A

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

—

Fretest leak check: OO0 cc/min at [ in. Hg.
Time start: (72 (HRS) Time end: (S5/7) (HRS)
Sampling rate: 2~ cc/min Operator: SR
S/N of 8=z Analyzer used to monitor train ocutlet: 55_
CF-02T
S-0046RR

C-4



ULE00-S

TRRGIRY] 5 4 = by [|ROURIATARTOND | GIRARIT snEs EEE] E e W A ek 95 = wl at/ =9 TAETAAEA T
: ( £/57)

ST B T 20 s | Ac€| asé | V| £ {pso| bhn | 49 A ;ww.m ol /

7 Ayl 2R A R AR N B AR X A T

75/ T Sa | Th | A o7 | L/e|l S |soE] LS 8 | DO gbe || ol .

c i 42 <SG | an | se| 2| L/E Alivol 19 20 /b 068 I se2 L

2y YA R A IR WA Nkl YOV ol Qe | .

Y TT A 75 | 56| 5| 27| A 1S9 L9 | F9/1 T= 28] Sb i

TS TP 72 [ = 7| 272\ A | leg| AC | —=2/7 Go e | o L

Shry! e o neh v vy pawrvel e IS B R Al I A 18 | N6 h

s/ e B s | /] oLl AL \v srofl 19 | e /) LLY 73 I

¢/ N.vn\ /5 A yAYS OSC s/¢ < 10L°9 %w ’ O o TQ\\W pls ¢l

=y 5 . co | ©on | 976 /Ssel /€ ¢ \& Hil 257 &' VA YA ol y

T I e T FRe| Jsc| A8z [Lag uh | 9T | oc 2l | 7 Moo u

oy YA YA G E R S A /9 | 89 oLy | 29 !

Tl sc | o8| 7s | Sre| ase|l jC| 2 o gfzlh 297 [ LS 892 | S [

A Tos | s | eke| e | A S [ Jed] L pL | 0@ ) W L

A A 75 1 on | Le| ose| Ale] | is]| 7> L8 | @O 59 S L
— %, sC |2 /A Asel ssE A & [$h ] M oo 2483 2 oW CA (

VA iy 7 . <o |Trs | 00| asé ¢ & Lo L9 o/t D9 Q| X ]

< /A AC o | as | os@| i<l 9,00 L8l OO co7 | oz 5T Ty .

e oy )& A/ - £ Asé Q rél © (oS 39 l O/ L (SO e r,

S A Se A 1sClse| g/ | sl £7° S Lh 5% i L

<l A & | 2p Jsz | 252 | 47t [z [k 25 199 | v& 75| ¥ ar

~-¢ £l | Z¢ Ah | I3 2C2. | sz || = F2s R | Do KO bAE a/ /)

A s CL || AA J<e | zse el [zeell 5/77 o0 | Oz (4% 4 1L~ tf
TIALOND | WAAATTD | TATINN| TARTLT | TUNRTD | ANTTADD QNATACR G | AN TIRAATN ) TNRATEAT (sE-SHEN  (S£/ ) ABNERINITY
(Asax) fLingsrngfuisangfl hdey neaq tqoay 19043 [[AHur] (41) (Gan iy ) (1) (n1u) Loy
— = 1A Ja}ep p oA ANd |04 vy puray
vehixq (de¢) 2824 n34adne} CAYA| 940 e praglagraagen aj1dung hut|dungl asseany]
"NI__Ais 81Qg a|11gy__$ -0 CeN e|ITaN RS S ELLEREENRT ELT B T 134] io b T agng
X o0 g2H__bBHur T TSEC. tasaug cang QM N) TSV gy A CON Xag 44 )4p DS TR AT AN S 3 49403

o8 1 A -/ tag goyd X RO 100y na4dq . I8 - 508 1
e , 1330S VIVG 01314 ¢ QOH13A 74 .m.mcgch TI04931N1 1 L

f—ce—

f ]

Lo



INTERFOLL LARCRATORIES EFA METHOD S/17 SAMPLE LOG SHEET

Jab /;’S - Date |{-9-93 Tezt ! Runr
Source ( Pols? oyl S8 No. of traverse poinmts o
Method =576 Filter holder: (4~ Filter type: CFUASS Fiidan

Sample Train Leak Check:

Fretest: (¢ ©0.02 cfm at 15 in. Hg. (vac) B

Fostest: ~ 200 cfm at & in. Hg. (vac) 7]

Farticulate Catch Data:
No.s of filters used: Recovery sclvent(s)

. —~ —
SYST § acetone
O other (s)

No. of probe wash bottles: |
Sample recovered by: S}

Condensate Data:

Weight (g)
Item
Final Tare Difference
Impinger No. 1 ;Z?jj SIS 5;;{3
: L
Impinger No. 2 é,g ; D3 —5& 58

9

Impinger No.

A
J
K
\(;

Condenser

Desiccant /L/V;)f /¢ d// s

Total EIEIIIEIsamImesmmImanen ot —*3~::~-—z é z,/ /

Integrated Gas Sampling Data:
Bag Fump No. 22/  Eox No. 26 Bag No. >

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

Fretest leak check: o0 cc/min at /'S in. Hag.
Time start: 15"33’ (HRS) Time end: //734 (HRS)
Sampling rate: o20C cc/min Operator: s

l<><>

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

CF=-0Z=

5-

C-6
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Interpoll Laboratories

(612)786-6020

EPA Method 7 Sample Collection
Field Data Sheet

sob_ 425 [ Grmd Fukvste__1) 993

Bar. Pressure 29,5/ IN.HG.
Test LocationC £y /¥ Fuel Type 2+ L Sample Train No.
[)kg]@/‘_sz%zéé( TechnicianSEFF SERGSIRo»1Pump No. 9
Test Flask
No. Run Flask Time Vacuum Tsmp. Leak Rate
Point No. (HRS) (IN.HG.) (“F) <0.4 IN.HG./MIN.
1 |U=)-1 | 37 | /030 | 2280 | B8 [T Yes [T Mo
2 {J=-)2] 33 |0SS | 22,70 59 I Yes [T No
3 1)1 31 29 /] 25 27. 50 56 K] Yes [7 No
4 |f—/-1h YO 1155 27.85 | 55 K] Yes [T No
5 | ]-2-2] 91 320 27, 80 Y [T Yes [T No
6 | |-2-23 42 1345 27,850 ¥y [ Yes [T No
7 | )-7-) 79 Y15 27,85 O£ 5 Yes [ No
8 | [-2-2}) FO VY5~ 27, 50 H& 5 Yes [T No
9 | /-2-31 & 1540 27725 79 KT Yes [T No
10 | /23] ¥Z | GES 27.80 26 [T Yes [T No
1m [ )32 =2 /680 20,970 75 X7 Yes [T No
12 | 53 &Y j920 | 27250 | 70 [X Yes [T No
113 7 Yes [] No
14 [7 Yes [ No
15 [ J Yes [T No
16 [ 7 Yes [ ] No
17 [/ Yes [] No
18 [ 7 Yes [] No
19 [ 7 Yes [ No
20 7 Yes [ No
21 [ 7 Yes [7] No
22 [7 Yes [ No
23 7 Yes [] No
24 L7 Yes [7 No
25 [ 7 Yes [ No
26 [7 Yes [7 No
27 [7 Yes [J No
-8 S_763R
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INTERPOLL LABORATORIES -

N s

EPA METHOD 2 FTIELD DATA SHEET

Job /",_'_g /;:;; -
N . Cross-section Elevation
Source [/ Asi.cse De: " View View
Test . Run & Date -3 o~
—_ — =
Stack dimen. iy IN. /// RN
Dry bulb 2: oF Wet bulb/J<  oF , \
o T 2
Manometer: & Reg. O Exp. O Elec. Lo~ & //
- , . \‘
Barometric pressure 25/ in Hg RN v
ar R S
Static pressure - C5:~3 in WC
Operators SR + 30 o B
, N oo Drawing
Pitot No. 22v -4 Co___.85M¢C of Test Site
Traverse Fraction Distance Distance Velocity |[Temperature
Point . of from Stack [(from End off|Pressure of gas
No. Diameter Wall {(in) Port (in) {(in WC) (°F)
Port 1ength:4/?7§/ in.|Time start:J<s /¢ hrs
o4& $.2.2 27 2 5%
2 /g 2.7 R 28 o
} P ,/)—7;‘ /’L)'IJK 2D SO
~g 7 /3. 73 e, 37 20 Y
18 5y /L. 65 2723 275 205
o LG /8.0 2% o 3o 70
A / .29 203
Z .3 oy
J 73 204
v <37 20
1z 33 27
A 37 267
357 ET /12
9755‘ el Sona
LYy D50 Cin

Temp. meas. device & S/N: Niizs 7/ -20~2

<
/

Time end: &52¢

hrs

R or nothing =

reg.

manometer;

S

= expanded;

E=electronic

s-3921



INTERPOLL LABORATORIES -

EPA METHOD 2 FIELD DATA SHEET

Job 4~’S - fFiaF

Source { ApPet Rreree =T

Test _/ Run _.' Date -S43
Stack dimen.__ /.47 IN.

Dry bulb A/ ofF

Manometer: B Reg.

Wet bulb /7S¢ oF
0 Exp.

0 Elec.

View

4l

Cross-section

VR

Elevation
View

& ;
Barometric pressure 77.8/ in Hg \ ///
Static pressure_—- 0.\ in WC \\\T:T//
Operators___ S <33 up 3 ‘
.- . Drawing
Pitot No W -M7§ Cop e of Test Site =————==
Traverse Fraction Distance Distance Velocity |Temperature
Point of from Stack [from End of||Pressure of gas
No. Diameter Wall (in) Port (in) {in WC) (°F)
Port length: oo in.ITime start: o500 hrs
/ P32 /.93 “. 73 o/ 2 2/0
kd L5 3 ¢ .05 Cc.ry_ 270
3 D s 63 .63 & /S 200
14 .30 g.27 /3.37 0.09 25
s G 7 /S .63 22 &7 oY > /0
A . 506 23 .37 27.37 O-/( >/
y; Y95 25 -95¢ 2% %¢ oLt 20/
g 96§ 2¢ 02 | 3207 o020 20
[ &-/- 203
2 -7 75
3 ¢-/18" BN
Ll d-1y RXE=
5 0-/'3 200
G 0.09 2:C
y. 0.9% 20
g g.0%8 2/0
2%.7/ /5
03y Acren
3898 Pse 7w

C-10

Temp. meas. device & S/N:DDi¢. i7a 7 - PpT 24 Time end: )%V hrs
R or nothing = reg. manometer; S= expanded; E=electronic s-392l1



Interpo]l

7 Laboratories

(612)786-6020
Visible Emissions Form 7r2 , %, /
/ipugf NAME - —_ OBSERYATION DATE START TIME STOP TIME
LS. /()’}ﬂﬂ.-l 0,45 4-7'3
ADDRESS 4 SEC SEQ
MIN o | 15| 30| 45 |mi o | 15| 30| 45
! 31
ary ~ STATE 2P 2 32
Ls/ Fiand Fratls A 3 P
PHONE _ SOURCE ID NUMBER
4 34
PHOC?ﬁS E/W/PME/W . OPERATING MODE 5 35
C P Diver STaf
CONTROL EQUIPMENT OPERATING MODE 6 36
7 37
DESCRIBE EMISSION POINT
START srop 8 38
HEIGHT ABOVE GROUND LEVEL|HEIGHT RELATIVE TOOBSERVER| g 39
START sToP START sToP s p”
DISTANCE FROM OBSERVER | DIRECTION FROM OBSERVER
START STOP START STOP r 41
DESCRIBE EMISSIONS 12 42
START sT0P - >
EMISSION COLOR PLUME TYPE. CONTINUOUS O
START STOP FUGITIVEQ INTERMITTENTO | 14 44
WATER DROPLETS PRESENT. | If WATER DROPLET PLUME: 15 45
NOO YESO ATTACHED O DETACHED O " e
POINT IN THE PLUME AT WHICH OPACITY WAS DETERMINED
START srop 17 47
DESCRIBE BACKGROUND 18 48
START STOP 9 w5 |
BACKGROUND COLOR SKY CONDITIONS [
START sST0P START STOP 20 50
WIND SPEED WIND DIRECTION 21 51
START sTOP START STOP 22 5
AMBIENT TEMP. WET BULB TEMP. | AH.percent
START STOP 23 53
24 54
Source Layout Sketch Draw North Arrow 25 55
O = 5
L . 27 57
X Emission Point
28 58
29 59
Sun<> Wind . 30 60
Plume and == Observers Position AVERAGE QPACITY FOR NUMBER OF READINGS ABOVE
Stack 1007 HIGHEST PERIOD % WERE
—_ RANGE OF OPACITY READINGS
Sun Location Line MINIMUM MAXIMUM
OBSERVER'S NAME (PRINT) _
DEFF R0 TIE
COMMENTS _. : s OBSERVER'S SIGNATUR DATE i
Conu)d AT pend Sroes 74 W,@f—m /- 73
7 7
- ;| oA6apdzaTion
E-rd ,»( 1 SO S s fovm OPfer S7aCETY T Lot p0/) Lo
| HAVE RECEIVED A COPY OF THESE OPACITY O8SERVATIONS csgz/ﬂinfv" DAT o
SIGNATURE Vg /,4(%,5@,00/@ /5__7.- 33
TITLE DATE VERIFIED BY DATE

C-11

S-0079R
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INTERPOLL LABORATORIES -

EPA METHOD 2 FIELD DATA SHEET

Job ACS// €. brand Fodor MU

Source_M). | Bojter STk Cross;gsction E1S¥gsion
Test <& Run U pate [//—j0-43
Stack dimen.__ JnS. S IN.
Dry bulb :Lél_°F Wet bulb ___ oF
Manometer: O Reg. O Exp. O Elec.
Barometric pressure Z9. 5b in Hg
Static pressure ’QL in WC
Operators /\/”(/, Dr/D ‘
Pitot No. 23\/’11 Ce &‘/ . of[)?::%ngite e ——
¥ lomplianct K
Traverse Fraction T_D‘lstance Distance Velocity |[Temperature
Point of from Stack |from End ofjPressure of gas
No. Diameter wWall (in) Port (in) (in WC) (°g)
fPort length: in.l|Time start: hrs
/[r’ /:(’/l" 5[0 7:9( y.a .:2—
ZZUM,S / 7"/”«.‘ 3
Temp. meas. device & S/N: Time end: hrs
R or nothing = reg. manometer; S= expanded; E=electronic S-3921



INTERFOLL LAEORATORIES EPA METHOD S/17 SAMPLE LOG SHEET

Job _ACS SE. Crocad Forks i1l Date /-/2-93 Test _ 21 Run
Source AL / 3 [ve [ vl No. of traverse points Zy
Method s~ Filter holder: ¥y C/ecs Filter type: v a8,
Sample Train Leak Check:
Fretest: ¢ 0.02 cfm at 15 in. Hg. (vac)
Fostest: " o.¢l cfm at T in. Hg. (vac) A@
Particulate Catch Data:
No.s of filters used: Recovery solvent(s)
7 &C B acetone
[ other(s)
No. of probe wash bottles: /
Sample recovered by: _g /(uod (e D_ga_‘,é_e,l,
Condensate Data:
Weight (g
Item
Final Tare Di fference
Impinger No. 1 573 SO 23
Impinger No. 2
Impinger No. 3
Condenser
Total
Integrated Gas Sampling Data:
Eag Fump No. Z&’& Eox No. 213 Bag No. )
Bag Material: S—-layer Aluminized Tedlar Size: 44 L
FPretest leal: check: (9 cc/min at (23, in. Hg.

Time start: 08 (2 (HRS) Time end: @il,z (HRS)

Sampling rate: _Y@®@) cc/min Operator: At Moo b Ly
S/N of Oz Analyzer used to monitor train cutlet: i

CF-02T

'S-0046RR
C-13
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INTERFOLL LAHRORATORIES EPA METHOD 5/17 SAMPLE LOG SHEET

Job ey JE Croet Forhs Ty Date 40 %3  Test 2 FRun &

source Al 1 Be (e [ She Lo _Mov of traverse points 2y
Hethod < Filter holder: Y“f/A.<S Filter type: 'L

Sample Train Leak Check:
Fretest: ( 0.02 cfm at 15 in. Hg. (vac) JF
Fostest: 2ZO.«i cfm at /Z in. Hg. (vac) AP
Particulate Catch Data:

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

7L/ S@ acetone
D other (s)

No. of probe wash bottles: /
Sample recovered by: g Lu filte 0 Lo ooz,
[d

Condensate Data:

Weight (g)
Item
Final Tare Difference
Impinger No. 1 f?} (ZO 73

Impinger No. 2

Impinger No. 3

Condenser

Desiccant /‘{‘f‘{ /u_/ lg /é

Jotal I .—::-_._—:-5:':.:‘'.:;_--r:.-.-.-.—:::'::;-::::.rE é 9

Integrated Gas Sampling Data:
Eag Fump No. wi Bo» No. 23 Bag No. s

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

Fretest lealk check: < cc/min at 20 in. Hg.

Time start: O7Y8  (HRS) Time end: (HRS)
Sampling rate: YOO cc/min Operator: /ﬂlﬁéﬁ%&(éd:
S/N of Oz Analyzer used to monitor train cutlet: 2

CF-02=

"S-0046RR
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INTERFOLL LARORATORIES EFA METHOD 5/17 SAMPLE LOG SHEET

Job A’Cg /E.éfu._,u / A‘f/'(.sL AT g

Date J1/0-93 Test _2

Source

At 4 Bo.feyr [SF b

No. of traverse points

2

Method . Filter holder:

Run &

Sample Train Leak Check:

7 Clus s Filter type: &7 /g . 4
Fretest: ( 0.02 cfm at 15 in. Hg. (vac)
Fostest: o0z cfm at /Y in. Hg. (vac) /{p

Particulate Catch Data:

Condensate

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

ﬁ«ﬁ 2 Ba acetone

D other (s)

No. of probe wash bottles: [

Sample recovered by: /h:&&é [ee ¥ 0). (ng P

Data:
Weight (g)
Item
Final Tare Di fference

Impinger No. 1 ﬁ‘?’ _S‘C)/ ?3
Impinger No. 2
Impinger No. 3
Condenser
Desiccant / ‘/46 / ,_/3’0 /&
Jotal 3 ey =z /0 5

Integrated Gas Sampling Data:

Eag Fump No. 24:§E Boy No. 28 Bag No. 32

Bag Material: S-layer Aluminized Tedlar Size: 44 L
Fretest leak check: O ccs/ain at 2 in. Hg.
Time start: _ ///( (HRS) Time end: /22O (HRS)

Sampling rate: Y00 cc/min Operator: ,L{r/(ap,/t [esr
<

—

CF-027%

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

'S-0046RR
C-17
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Job 4¢c<s /) Fé -~

Interpoll Laboratories

(612)786-6020
EPA Method 7 Sample Collection

Field Data Sheet

Date //~/0-~ 93

Bar.

Pressure 27575 IN.HG.

Test Location S/t /4 Fuel Type A fonipoor Cont Sample Train No. /3/ve
A% [ Byl (Lont, )Techm‘cian D. D, Pump No. 29 /3
Test Flask
No. Run Flask Time Vacuum Tgmp. Leak Rate
Point No. (HRS) (IN.HG.) (“F) <_O.4 IN.HG. /MIN.
1 {9-/A4 é / CRIL 27.30 &5 O Yes [T No
2 | 2-~1-13 &2 OB 20 22.0% g [ Yes [T No
3 |p-y-c L2 n 843 22.2.0 ¥§ L& Yes [T No
4 | L-1-D b O 7¢&5 22.30 g5 9 Yes [T No
5 12-2-4 65 6952 27.L0 i [ Yes [T No
6 |2-2-8 bé o X% 22.30 24 ;Z Yes [ 7 No
7 lr-2-¢ 67 2040 22.73 v [F Yes [T No
8 [2-2-D 69 /05D 22.L5 Yy L Yes [T No
9 |2-2-4 69 )20 22:.(0 ¢S 52 Yes [ No
10 |2-3-83 20 (435 22.20 id Yes [T No
11 | 2-3-¢ 2 /159 22. W0 ¥y 42 Yes [/ No
12 12-3 -1 2L (215 1725 vy [LF Yes [T No
13 [7 Yes [ No
14 [ 7 Yes [7 No
15 L7 Yes [T No
16 [ 7 Yes [7 No
17 [/ Yes [7 No
18 L7 Yes [ No
19 [ 7 Yes [ 7 No
20 [ J Yes [ 7 No
21 [ 7 Yes [ 7 No
22 7 Yes [ ] No
23 7 Yes [7 No
24 [ 7 Yes /7 No
25 [ 7 Yes [7 No
26 [ 7 Yes [ 7 No
27 [ 7 Yes [7 No

S-263R
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INTERPOLL LABORATORIES -

EPA METHOD 2 FIELD DATA SHEET

-~

Job_ L AU &

Source /3 Tl Diloes Sl
Test 5 Run _O Date _// /2 &3
Stack dimen. S;ﬂj IN.
Dry bulb’sz:’°F Wet bulb 37) ¢°F
Manometer: @ Reg. O Exp. O Elec.

e
Barometric pressurg%ﬂusg in Hg

View

Cross-section

Elevation
View

Static pressure_— .75 in WC 4 -
Operators__ Su3 § o '
Y Drawing
Pitot No.22vY - & Cua_ -3940 of Test Site
Traverse Fraction Distance Distance Velocity |Temperature
Pole s piameter | watiS{ins | Pome T9n3 |PTI%0ES | of.@3s
Port length: “ 25  4in.|Time startdyc”  hrs
y / O/ /2y .49 63 s Yo
2 O 3. < AP R 3Jc
3 LI F R .Y S 35
i 27 Cuy (e 77 235
5 i, (75 (9.00 g7 23,
/A 3856 Al OO 5 .2 .95 232,
7 LS 25 oo 2.2 -y 232
g 250 25 <L 5T /- 235
g J23 <f 52 2.8 /03 23§
% . 852 S2. 0 £¢.25% ) O 235
L1 933 STof |3930 - Xe 230
/T K S7- 7% 5201 26 2 30
/5 / .90 I3
Z 78 2 30
J 95~ 230
7 Loo IO
g />0 23]
G /8o D3\
7 by ay .92 23
J 75,1857 s i 23/
2 ¢/, 57T /55 ¢ 20 3/
/o 40 23/
l/ Ry 23/
/2. g9 235
| A 2 TS
Temp. meas. device & S/N: o 7ol —PpT-249 Time end: pS// hrs
R or nothing = S= expanded; E=electronic S-39z2l1

reg. manometer:;



INTERFOLL LABORATORIES EFA METHGOD S/17 SAMPLE LCG SHEET

Jeob S —EGE Date /-2 =3 Te=t _ 4 FRun
SOUrCE 2 Pul?  dieret SiCr< NGo. of traverse polnts 2
Methocd A~$7, ¢ Filter holder: & 053 Filter type: /% :235 . 0z2
Sample Train Leak Check:
Fretest: ( O0.02 cfm at 1S in. Hg. (vac)
Fostest: g2 cfm oat _&  in. Hg. (vad) @
Farticulate Catch Data:
No.s of filters usad: Recovery soclvent (s)
L/ 2 g acetone
B other (s)
No. of probe wash bottles: {
Sample recovered by: Soif
Condensate Data:
Weight (g)
Item
Final Tare Difference
Impinger No. 1 2 J 2‘?/ /79
Impinger No. 2 S/j S’G;’ 7
Impinger No. 3 é 17 ‘/ S Vi /C,?J’
Condenser
. . .
Desiccant V74 // )3 Va4 /3
Total

Integrated Gas Sampling Data:
Eag Fump No. Z2 A~  Eox No. q Bag No. )

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

Fretest leak check: (7O ee/min at /S in. Ho.
Time start: (905 (HRS) Time end: (/0L (HRS)
Sampling rate: /)00 cc/min Operator: SL 3

S/N of O= Analyzer used to monitor train cutlet: 4

CF-0OIT

S-0046RR
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INTERFOLL LAERCRATORIES EFA METHOD S5/17 SAMFLE LOG SHEE=T

Job LTS, = S A Date ./ -2 <% ezt £ Run
Tource /(L ARy sl gL ST No. of traverse points 2
Method -V ¢ Filter holder: G LI Filter type: FLod5) ronex

Sample Train Leak Check:

Fretest: ( 0.02 cfm at 135 in. Hg. {(vac)

Fostest: ~ QCC cfm at _[O in. Hg. (vac) §
Farticulate Catch Data:

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

()O[E ) acetone

0 other (s)

No. of probe wash bottles: [
Sample recovered by: <t g

Condensate Data:

Weight (g)
Item
Final Tare Difference
Impinger No. 1 70@/ SC’Q /&;q
Impinger No. 2 </ 3 f07 G
Impinger No. 3 ¢ 3= o0 /3D

Condenser

Desiccant 17 O /3397 //

Total IR IR oy E-I-Z'E:'-Z-E{:'-E-E'E'E'E'Z{'E 3 L/ g"

Integrated Gas Sampling Data:
&
Eag Fump No. 274  Eox No. / Bag No. 2

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

Fretest leal: check: C?C) cc/min at /5 in. Haq.

Time start: /730 (HRS) Time end: /33 Z- (HRS)
. - -, 7
Sampling rate: &ZQ¢' cc/min QOperator: N

N
S/N of Oz Analyzer used toc monitor train cutlet: é

CF-02ZT

S-0046RR
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INTERFOLL '_AERORATORIES EFA METHOD S/17 SAMFLE LGOG SHEET

1 o L~ . - s, n e —
Job /41.5 e Ve Date -2 7 Test & Rurm o
Source 7 00 P D0 e S el i HNo. of traverse polints I
Method ~§, L Filter hoclder: (58S Filter type: xSy T e

Sample Train Leak Check:

Fretest: ¢ .02 cfm at 1S in. Hg. (vac) @
Fostest: ~ 2.0 cfm at o in. Hg. (vac) @

Farticulate Catch Data:

No.s of filters used: Recovery sclvent (s)
957 g acetone
0 other (s)

No. of probe wash bottles: {
Sample recovered by: SCLe

Condensate Data:

Weight (g)
Item
Final Tare Difterence
Impinger No. 1 ((/. P 7 /G g /77
Impinger No. 2 S—OC/ PR 67

Impinger No.

A4

(2
4:
N\

[\
U
\_(\
S

Condenser

Desiccant J</ 27) /Q/ 62 / b"

Total

24

-

Integrated Gas Sampling Data:

Eag Fump No. 22/;1 Eox No. 52 Bag No. /)2

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

Fretest lealk check: C267 cc/min at /cr’in. Hg.
Time start: /35T  (urs) Time end: /5 5/ (HRS)
Sampling rate: oD cesmin Operator: ,SCZK

S/N of 0= Analyzer used to monitor train cgutlet: C?

CF=—0CT=

S-0046RR
C-25
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Interpoll Laboratories

(612)786-6020

EPA Method 7 Sample Collection
Field Data Sheet

Job ﬁCS /ﬁ’anﬂ ,Fcr/fs Date  //-)3-93

Bar. Pressure 27,55 IN.HG.

Test Locatioa4£5 Poe Fuel Type (To & Sample Train No. |/

D;:qu SHOCES Technician 3 EFF S ERGSHePuUmp No. g

Test Flask
No. Rgn Flask Time Vacuum T8mp. Leak Rate

Point No. (HRS) (IN.HG.) ("F) {0.4 IN.HG./MIN.
1 |5--) | 23 0705 | Z2BR.45 | 5D [3Yes [T No
2 13221 26 o735 | 2265 45 = Yes [T No
3 |5-1-31 27 1005 277.70 Y6 L Yes [T No
4 5"!-1A 25 |05S 2790 Yo [T Yes [ 7 No
5 |s-2-7| /9 [P0 | 22485 | £ 5 [-Yes [T No
6 |{5°2-3| Zo [205" 22,50 sz &7 Yes [7 No
7 1§-2-1] 3/ 235 | 274s | 53 [T Yes [T No
8 |5-2-24 32 1510 27,50 56 52 Yes [T No
9 lg-2-32| 235 (YOO 27,80 350 KT Yes [T No
10 |s->-1| DY Y30 27.50 Yz & Yes [T No
1 |5-3-2] »3 J 455 27,45 ys [ Yes [T No
12 {$-F3| 2¢ )535 | 272,65 | Y2 ] Yes [T No
13 [7 Yes [7 No
14 7 Yes [ 7 No
15 [J Yes [ No
16 [ Yes [7 No
17 [/ Yes [7 No
18 [ 7 Yes [7 No
19 [ 7] Yes [] No
20 [ 7 Yes [7 No
21 [ 7 Yes [7 No
22 7 Yes [] No
23 [ 7 Yes [] No
24 [ 7 Yes [ 7 No
25 [J Yes [7 No
26 [ 7 Yes [ No
27 [ 7 Yes [ No

oh
t
NP

~H

S-263R
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Job

INTERPOLL LABORATORIES -

EPA METHOD 2 FTELD DATA SHEET

/{) ( S - /_5.(,/,!

Cross-section

Elevation

Sourcds it r e e POl View View
Test _< Run _ﬁi Date _/7-:S "+ 7%
Stack dimen. 2/ IN. '”//ﬂ~\\\
Dry bulb JS( °F Wet bulb MY oF /
Manometer: @ Reg. O Exp. 0 Elec. A'D & )
Barometric pressure 255< in Hg /
Static pressure — .'79 in WC 'F \\\fII///
Operators__ $¢ /73 £ T CJP K .
. Drawing
Pitot No. 2V - ¢, . P« of Test Site
Traverse Fraction Distance Distance Velocity |[Temperature
Point of from Stack !from End ofjjPressure of gas
No. Diameter Wall (in) Port (in) {in WC) (°F)
Port length: & oo in.|{Time start:0%3Y hrs
A / Ol Y /.05 S o 23 73/
4 e 3.y .50 7 23/
! 9% 2./ //.c0 2g 23/
[ Doy /657  12e .59 32 22/
g L §S¢ 229 2. <9 3y 23/
e ant 229y |12¢.99 2) 273/
3 \ N24 2732
2 29 232
J 24 23/
i 3] Z 3<
¢ '32_ D75
b 39 = 2o
3. O Fr)oec
éf?ﬁ’? ¢ A
163 5 i

R or nothing = reg. manometer;

Temp. meas. device & S/N: ]|« ﬁﬁ&p?Q—PDﬂDQ Time end: P77 hrs
S= expanded; EF=electronic s-3921
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INTERPOLL LABORATORIES ~_EPA METHOD 2 FIELD DATA SHEET
Job AL Ee E -
v A, _ Cross-section Elevation
SourceR s /DT L Froel Tl e View View
— n
Test & Run & Date /-0 %73 i
Stack dimen. - IN.
Ory bulb 23 ©°F Wet bulb /<] of
Manometer: & Reg. O Exp. O Elec.
Barometric pressure 27-53" in Hg
Static pressure_— .70 in WC
Operators s +TD ,L’#"E
. = / Drawing
Pitot No. 22v -« ¢, .J¥4¢ of Test Site
Traverse Fraction Distance Distance Velocity |Temperature
Point of from Stack {from End of||[Pressure .of gas
No. Diameter wall (in) Port (in) (in WC) (oF)
|Port length: %o in.[Time start &Y hrs
/ 032 /. &y Y& /273 236
2 [ 05” 2./0 Vs /30 D2e
3 L9 2 .39 0.4y /- 38 23¢
7 323 Lo Y6 (0. AL /2% 2 e
; 627 /3. Sy /739 </ Q3¢
a Y00 /. /T | Do LY 230
~ 7 7 - -
/ Y /790 |2/-70 &S 23
P - - ) —
0 gy (7.39 9339 =3 238
703 FfSec
1
7203 AL
5’7’[2("7 Osci~r—
Temp. meas. device & S/N: Sz, r,, 77 - 25734 Time end:pnyy ¢ hrs
R or nothing = reg. manometer; S= expanded; E=electronic s-3921




Interpol
(61

Visible

1 Laboratories
21786-6020

Emissions Form

Tect S

SOURCE NAME OBSERYATION DA € START TIME STOP TIME
s, S Easr Grad Frks | ) I095
ADDRESS SEC SEC
MIN 0 | 15| 30| 45 {mi 0 15| 30| 45
7 317
C .. STATE 2iP 2 32
A?:/‘Jf ﬁ_ /"JllG/ /% E ’/ 3 33
PHONE . SOURCE ID NUMBER
4 34
qfss EQUIPMENT OPERATING MODE 5 35
LS Pl P Drety <facx
CONTROL EQUIPMENT OPERATING MODE ] 36
7 37
DESCRIBE EMISSION POINT
START srop 8 38
HEIGHT ABOVE GROUND LEVEL|HEIGHT RELATIVE TOOBSERVER| g 39
START STOP START STOP y= "
DISTANCE FROM OBSERVER | DIRECTION FROM OBSERVER
START STOP START STOP i 41
DESCRIBE EMISSIONS 12 42
START STOP
EMISSION COLOR PLUME TYPE: CONTINUOUS O 3 43
START srop FUGITIVEQ INTERMITTENTO | 14 44
WATER DROPLETS PRESENT: | IF WATER DROPLET PLUME: 5 45
NOQ YESO ATTACHEDQ DETACHED O
POINT IN THE PLUME AT WHICH OPACITY WAS DETERMINED 16 46
START srop 17 47
DESCRIBE BACKGROUND 18 48
START STOP o 9
BACKGROUND COLOR SKY CONDITIONS
START STOP START STOP 20 50
WIND SPEED WIND DIRECTION 27 57
START STOP START STOP 22 52
AMBIENT TEMP. WET 8ULB TEMP. | RH.percent
START ST0P 23 53
24 54
Source Layout Sketch Draw North Arrow 25 55
<::> 26 56
X Emission Point 27 57
28 58
29 59
Sun<> Wind N 30 60
Plume and = Observers Position AVERAGE OPACITY FOR NUMBER OF READINGS ABOVE
Stack .y HIGHEST PERIOD % WERE
—_— RANGE OF OPACITY READINGS
Sun Location Line MINIMUM MAXIMUM
OBSERVER'S NAME (PRIN r;
DEfF RERFST
COMMENTS 08 /GN%TURE s
LOu/e p7 77, ol ploms | G720z io53
nﬂ74?4$7x54 :ﬁgu749%2iA7»4”45
! HAVE RECEIVED™A COPY OF THESE OPACITY OBSERVATIONS CEaIIF/E B DATE — 2+
SIGNATURE =7 4 zM/c’-/-.-J/ = S/ A
TITLE DATE VERIFIED BY DATE
C-30 S-0079R
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INTERPOLL LABORATORIES -

EPA METHOD 2 FIELD DATA

SHEET

Job A4S JE Crawd Forhs, 21, v
v Cross-section Elevation
Source .2 3¢ \es [/ 67A¢ﬁ View View
A
Test _)  Run @ Date _////7% 1 b
Stack dimen. J03 2 IN. c
Dry bulb 387 oF Wet bulb oF
Manometer: /P Reg. O Exp. O Elec. f O
Barometric pressure A9.39  in Hg
— N
Static pressure  ~, 34 in WC LJJ; p
Operators y, Laelilow & PD. Pos 2%
’ Drawing
Pitot No. A2V "<  C, 8Y of Test Site
Traverse Fraction Distance Distance Velocity |Temperature
Point of from Stack |[from End of [Pressure of gas
No. Diameter wall (in) Port (in) (in WC) (02)
Port length: 3.5  in.|[[Time start:0820 hrs
]
A -1 Q2! 2.12 .02
2 .06 2:J7 20§ 7
3 ~//8 JLA) S Ad
Y L2 /8.6 22.12
g L0 16.28 29. 86
6 31% 32.56 v/-06
B/
L
3
kf
J
6
C -/
B
3
Y
r
b
2 =1
2
3
Y
%
Temp. meas. device & S/N: j&?]\/gi/jf; Time end: 092 hrs

R or nothing =

reg.

manometer;

S= expanded;

E=electronic
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INTERFOLL LAERORATORIES EFA METHOD 3/17 SAMPLE LOG SHEET

Job Acs [fF Gl Aols wtrou Date /t//-93 Test ) Rur (
SoOWrCE Al b o, (e /. &Fwell No. of traverse points 2
Method e Filter holder: ¢ ‘Glas; Filter type: v 6.

Sample Train lLeak Check:
Fretest: ( 0.02 cfm at 15 in. Ha. (vac) @&
Fostest: “zZgo.0Z-cfm at /Q in. Hg. (vac) [Xj
Particulate Catch Data:

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

£ o0 O P acetone
0 other (s)

No. of probe wash bottles: |

Sample recovered by: £, o lilwe & ). ‘k)‘s‘Q%

Condensate Data:

Weight (g)
Item

Final Tare Difference

Impinger No. 1 j?O 9{?7 )3

Impinger No. 2

Impinger No. 3

Condenser

Desiccant - —_ > CJ al
AR /32 /3

Total

68

Integrated Gas Sampling Data:
Eag Fump No. Q—EZ/‘} Eo: No. = Eag No. }

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

Fretest leak check: (@) cc/min at w in. Ha.

Time start: Q0850 (HRS) Time end: OFYF (HRS)
Sampling rate: 400 cc/min Operator: /h,/(é{,é/l&"

S/N of 0= Analyzer used to monitor train cutlet: f

CF-02T
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INTERFOLL LARORATORIES EFA METHOD S/17 SAMFLE LOG SHEET

Job _ , Date f/-//-3  Tezt 2 Rum &
Source Ao, L Bole - / Stk No. of traverse paoints 2y
Method 5 Filter holder: _4“f/.<s Filter type: v G
Sample Train Leak Check:
Fretest: ¢ ©.02 cfm at 15 in. Hg. (vac)
Fostest: g gL cfm at /O in. Hg. (vac) e
Particulate Catch Data:
MNo.s of filters used: Recovery solvent(s)
boo / acetone
0 other (s}
No. of probe wash bottles: {
Sample recavered by: At ey é,gg:“ i . 12%54%
Condensate Data:
Weight (g)
Item
Final Tare Difference
Impinger No. 1 ; 3
$76 S0 73
Impinger No. 2
Impinger No. 3
Condenser
Desiccant ,
/919 LY0O /Y
Total _j?;)
Integrated Gas Sampling Data:
EBag Fump No. 9,6/./4‘ Rox No. 2 Eag No. Z
Bag Material: S-laver Aluminized Tedlar Size: 44 L
Fretest leak check: o cec/min at 10O in. Hg.
Time start: ZO/Z (HRS) Time end: /29  HRS)
Sampling rate: ffOO cc/min  Operator: A{;/{A@‘_(:{/
S/N of Oz Analyzer used to monitor train cutlet: 9
CF-0ZTZ
S-0046RR
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INTERFOLL LLABORATORIES EPA METHCOD S/17 SAMPLE LOG SHEET

Job _Acq LE Creudd ks, ppe0 Date f/7//-93 Test )  FRum 3
Souwrce gh 2 L3, 1o [ Chuex ot No. of traverse points %%

Method C Filter holder: Y Glesg Filter type: Y G/~

Sample Train Leak Check:

Fretest: (¢ 0.02 cfm at 15 in. Hg. (vac)
Fostest: “gpg2cfm at y/p in. Hg. (vao) B

Particulate Catch Data:

No.s cof filters used: Recovery soclvent(s)
50/6 gg acetone
0 other (s}
No. of probe wash bottles: {
Sample recovered by: 3

Condensate Data:

Weight (g)

Item
Final Tare Difference

Impinger No. 1 577 ygq 70

Impinger No.

N

Impinger No. 3

Condenser
Desiccant /J’)‘O /J‘S It - /J/
Total /’57\(/

Integrated Gas Sampling Data:
Eag Fump No. :&f%é% Eox» No. ;L Eag No. :3

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

Fretest leak check: C 2 cc/min at 7;63 in. Hag.

Time start: ggqé (HRS) Time end: (HRS)
Sampling rate: ZDO cc/min Operator: _/14,/4,;//(,/_@»

S/N of O= Analyzer used to monitor train cutlet: ?

CF-0Z3

S-
36 0046RR



C-37

ULLuy o
TREGTLE| (O /o = bav || EDURIT[ERTIOY FIAEITA Sy ERERER ] (A A Ei ek s Q7 h: o4 Q9 = o[ INRTTITAFA
(s

7 20 | CZ ST 859 ¢ |12 |30 ) 99 | |

A W4 o I ZhA 155 Y] bA T \Nwm T S1bl /Y hT (5 qu Js 1

oZ Tog |8 | W WA XA A 37 7T

CT T0OF 83 | A |BoY 37 4| A (FINET7 | (L7 Th 99 RS A

<7 | 08 | (8 TIE | A |98 @7 T | hr |98°h75 OIS

7 oF 179d | /A |¢7¢C orT|ocE |[Fe(hfe| fo7 | 1T | 8¢9 T7h 9-d

7Z | O | 8Y 575 A 3B/ 907 | g1 (257175 i )

S IOF [ B9 | 7A 998 35¢ | 1ee | h |[F80| Te7 | bt [W 0% T

77 |78 | o0 CTE R (BIg | CTT | 927 |90 85% YA 3

s T Te T B8 | 55 [ AIC[C5T | AZE | A |02 ®9/7 | 92" [ PI'Co A

ZC| oF | (8 LY | h |9hs) 507 IR ¢ Ji

57 T8 98 |5/ (798 [ X 58| 998 | A |55 g07 | =1 |52 7@ e [ 99

7 16 | IS 095 ¢ [CAL S&7 | A7 [ph'2 ot | 7

7o IS8 08 [T | T8 | 95¢ | 9Ce | L [Ao| J67 [ £F |Ft7as5 ra Tzt

.’ /g | ©8 BCE ¢ [FZ| 657 ph7 |BL'8,5 S 1

o 78 | 88 | Ok | AI7 [ 25¢ [ J¢E [ (87| Fol| Jr" [R'FA0 A

T\ /8 | B8 8% T [osh| 187 | OF | CSRPS O [ 3

I o | I8 | 06 | oY EAT|SCE | S| 7T | T oY ORI E L] g~

H9) 18 | 68 ACe "7 | Sg0| 987 | Th7 957045 X7 )

7778 88 | 9A [ OF7 | She | 985 | 9 [(OF| Eh7 | €h7 L7 8¢b ST

°C | 16 247 TH [ [99°7| bote | Ch7 | A7 956 ol 2

O™ Zg@ [ CF || Z2h | 397 | PRC | 8% | 9 [95% F567 | hr' |09 pé6 0| A

A REREE 8% |9 (P gs7 | 17 [C5 1% SR

7Y 78 | 28 [ 2/ |[S 97| CAU|[CCE | 5952 597 | 9¢° |Q9'0zé B4 Y
TRITTT | TAATA0 | BUNOND || TNA0N | FUTH00 | ARTREAR | B UNNILd | I | TIRen| WIONIn | IAnEr| 006 I/ [ Taisaatny
T:.:: 1rgs1ag]ujsanal - hdv| | vaeag | eqeag [ xany3 “wu_._Lv Awmuhv .u_,“.“* “_._".Hu,lﬂvﬂllﬂ_lw__mw’”
T.a:o (44) 244a3nyadney 314110 :._.Z_; apdung :._a.“.m..l::‘;._uu:
z_.NI,_W.UN;.. LY ._:E oy 4jrrap SETLENEERELELY SN Y. 1 I N & X D X ayng
x 25 gy  huur Oeey “a344q4 c4ng ‘ap xng 1aj4R R miE 7 A0 A T 411403

h@: 13— h-NeY N 404 d tanynaadg AP Ty T PSe G ) 55F qop

- g1 - NS U1IVaG 003 d € aanian T sariaiunann . nigdaain —

it R 1

——— ’ -



Job_4¢S / £ 6~

Test Location 44, 2 43:./-,

Interpoll Laboratories

(612)786-6020

Date_ /-//-973

EPA Method 7 Sample Collection
Field Data Sheet

Bar.

Pressure 29.320 IN.HG.

Fuel Type /3, /v irnon Cooy Sample Train No. /v e

£ fee ey Technician D D Pump No. 9.3
Test Flask
No. Rgn Flask Time Vacuum Tsmp. Leak Rate
Point No. (HRS) (IN.HG.) (°F) <0.4 IN.HG./MIN.
1 {2-1-4 43 9537 2200 28 yz Yes [ No
2 12-4-4 Yy O 700 22.(0 A [Xp Yes [T No
3 | 5-4-c Ad 0230 27. Ly e 02 Yes [T No
4 | 2-/-D Y6 lekind 22:05 Yq [P Yes [T No
5 |5-2-4 & /042 22,0 N, 0D Yes [T No
6 | 2-2-13 42, 1026 2.0 b3 [Z Yes [T No
7 | 2-2-¢ 79 ZRy3 212,20 SO L@ Yes [T No )
8 | 2-2-0 SO 1100 22,18 ye) Yes [T No
9 |2-241 ) /10O 22.2¢ 0 [ Yes [T Mo
10 | 22-2] 52 (212 27-20 60 [ Yes [T No
11 | 2-3-¢ $3 (240 12.20 &0 KD Yes [7 No
12 [ 2-2-Dl T JLSD 22.30 60 5 Yes [T No
13 [7 Yes [] No
14 7 Yes [ No
15 [ 7 Yes [ No
16 [ 7 Yes [7 No
17 [ 7 Yes [ No
18 [7 Yes [ ] No
19 [ 7] Yes [ No
20 [J Yes [7 No
21 [ 7 Yes [] No
22 [7 Yes [ ] No
23 [7 Yes [7 No
24 7 Yes [7 No
25 [J Yes [7 No , J
26 [ 7 Yes [ 7] No
27 [ 7 Yes [/ No
=38

S-263R
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INTERPOLL LABORATORIES -

EPA METHOD 2 FIELD DATA SHEET

/A0S -

Job S~
Source A T AL Plyxt SUA/C Cross;:sction E]S‘]{:‘Eion
Test _‘4_’_ Run _<£ Date _//"7-93
Stack dimen. &) IN. 7 e A
Dry bulb &/7 of wet bulb /& oF f o }
Manometer: & Reg. O Exp. O Elec. — \ ] /
Barometric pressure 27-J¢3  in Hg — 3
Static pressure — . 7O in WC ‘T
Operators Sl -+ TB N .
Pitot No.O2v -6 C,_ .¥v¢ of%ggéngite
Traverse Fraction Distance Distance Velocity |Temperature
"ONa: |l oiameter |TW2TiSTIRY |TRome RIS 1| TSE%uES | of.g30
Port length: ¢ 27 {n.||Time start: %% ¢ hrs
A / , 02/ Lo O weed 7o 2D 2777
T .oe?) 3.4 AOS Aopnirs /CC‘, g/ 2r7
J e 55 e | 228 24
Y /22 £.322 | A 2,7
g 25T s /-4 2,7
35T /673 /L/L 20
g) Ly y 3027 WS 2:7
7 L 20 As528 O 2 s
Yi 723 38.68 S 2
/0 L35 2- Y197 Sy 2/
'/ 933 | «rxi <3 2/
/7 .5 29 L6.9¢C S 2/ 6
£ i 2/
2 2/
Z 277
Y 75 [0/ -5 2/2
I VeRIZN /3 yv >/
A DS< 7 35, /5¢ /7
7 2/7
/4 2/7
g 2%
/0 7/
’y VRN
1L 277
Temp. meas. device & S/N: D i7ar. % - P73 F Time end: 7400 hrs
R or nothing = reg. manometer; S= expanded; E=electronic S-392!



INTERFOLL LABORATORIES EFA METHOD S5/17 SAMPLE LOG SHEET

2D < T T d T
Job /7S - LG~ Date //=7-9'3 Test < Run /
Source - Lo/ Dnlod L ST MNo. of traverse points A
Mettod /-, ¢ Filter holder: _ Goa5s  Filter type: (Jo935 ~rae_

Sample Train Leak Check:

Fretest: (¢ 0.02 cfm at 1S in. Hg. (vac)
Fostest: =~ 205 cfm at _ [y in. Hg. (vac) @

Farticulate Catch Data:

No.s of filters used: Recovery sclvent (s)
é’ph/ B acetone
0 other (s)
No. of probe wash bottles: /
Sample recovered by: S

Condensate Data:

Weight (g)
Item
Final Tare Difference

Impinger No. 1 7,4 38/ 73 7
Impinger No. 2 Dy V¢ 553
Impinger No. 3 53 S»—. S/Ol 3 2 '
Condenser
Desiccant /<77 [ FIO ;7
Total &, ) (,/

Integrated Gas Sampling Data:
Bag Fump No. 22/4 Eox No. 9\‘/ Bag No. /

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

Fretest leak check: OO  ccs/min at /5 in. Hag.

Time start: 0270 (HRS) Time end: /2357  (HRS)
Sampling rate: ﬁAbC) cc/min Operator: ,ngé}

S/N of 0= Analyzer used to monitor train cutlet: JQ

CF-0OZ=

S-0046RR
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INTERFOLL LABORATORIES EFPA METHOD S/17 SAMPLE LOG SHEET

S —E

kl

Job Date //-//-92 Test 7 Rum
Source A =2 P [ty ol 87K L No. of traverse points 2 d
Method ~¢, &  Filter holder: A Filter type: AL SRR
Sample Train Leak Check:

Fretest: ¢ 0.02 cfm &t 1S5 1in. Hg. (vac) 4]

Fostest: 7~ pou cfm at _ /" in. Hg. (vac) g

Farticulate Catch Data:
No.s cof filters

$995

used: Recovery solvent(s)
B acetone
0 other (s)

No. of probe wash bottles:

Condensate Data:

Sample recovered by: S 3
Weight (g)
Item
Final - Tare Difference

Impinger No. 1 é 2‘// ST /7 C/
Impinger No. 2 059 267 <35/
Impinger No. 3 59 / S e/ 20
Condenser
Desiccant /‘-/{;{) /77 /3

Total

533

Integrated Gas Sampling Data:

Eag Fump No. 22 A Eox No. QLCZ Bag

EBag Material:

Fretest leak check: CjCj cc/min at

Time start: | l/ O

Sampling rate:

No. ;Z
S—-layer Aluminized Tedlar Size: 44 L
/)" in. Ha.

(HRS)

&) : 5
/02 ce/min Operator: S~

Time end: J208  (HRS)

3
S/N of Oz Analyzer used to monitor train cutlet: é%

CF-02T
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INTERFOLL LABCRATORIES EPA METHOD S/17 SAMPLE LOG SHEET

- . A =
Jab j@bij’- S~y Date /e 2T Test ; Fun 3
Scurce A - S VT (7 At Mo. of traverse points e
Method -5 ¢  Filter holder: L2348 Filter type: L5 Lodsy miidbe

Sample Train Leak Check:

Fretest: (¢ ©.02 cfm a 15, in. Hg. (vac) @
Fostest: =~ pn.0C0 cfm at [Y_ in. Hg. (vac) g
FParticulate Catch Data:
No.s of filters used: Recovery solvent(s)
§;47S:3 [ acetone
0 other(s)
No. of probe wash bottles: (
Sample recovered by: L3

Condensate Data:

Weight (g)
Item
Final Tare Difference
Impinger No. 1 ng So{ 9 7
Impinger No. 2 70} 6/95) f?Q S/

(@)

Impinger No.

4'39 29 9 BL/J |

Condenser

Desiccant /g/ 9? /‘-//7 / a

Total

S84

Integrated Gas Sampling Data:

-_
Eag Fump No. /:QA' Box No. A L/ Bag No. >

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

Pretest leak check: OO cc/min at /J7 in. Ha.
Time start: 230  (HRS) Time end: [337  (HRS)
Sampling rate: %éi? cc/min Operator: 55547

S/N of 0= Analyzer used to monitor train ocutlet: é

CF-0ZZ

S-0046RR
C-44 00
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Interpoll Laboratories

(612)786-6020

EPA Method 7 Sample Collection
Field Data Sheet

Job_/FLS / GrandfossvateJ/--q3

2 Bar. Pressure 293¢ IN.HG.
Test Location/jz PP Fuel Type (04c< Sample Train No.
D}:QC# Sralk Technician J£FF BraTmAump No. q
Test Flask
No. Run Flask Time Vacuum TSmp. Leak Rate
Point No. (HRS) (IN.HG.) ("F) <0.4 IN.HG./MIN.
1 {9-)-"! )3 0gd30 Z7.005 Yo & Yes [T No
2 |[4-)-2| 1Y 945 22,60 | 4o [X Yes [T No
3 {9-/1-3| /15 [l 27,65 3 [R Yes [T No
4 (9 -~)- l% [ (o /015 27, ) 27) (X Yes [T No
5 {4 -2-2| 17 1105 27,6 5 377 [ Yes [T No
6 |4-2732| 1% // 30 27 65 27 X7 Yes [T No
7 19-2-11 73 [/ Y5 27.6 0 i O [ Yes [T No
8 |1 —7,/ZA 7Y (185 27.00 39 X7 Yes [T No
9 4-3-3| 7% 1235 23.40 yo [J Yes [T No
10 |4-2-11 7¢ 1255 2760 | YO [X] Yes [T No
11 4 -3-2| 77 )3 10 27.60 Yo [X Yes [T No
12 141 -23| 77 1325 27.60 Yo [y Yes [T No
113 7 Yes [7 No
14 [ 7 Yes [7 No
15 [ J Yes [TJ No
16 [7 Yes [7 No
17 [ 7 Yes [7 No
18 [7 Yes [/ No
19 [ 7 Yes [ No
20 [ 7 Yes [7 No
21 [ 7 Yes [ No
22 7 Yes [ No
23 [ 7 Yes [ No
24 [ 7 Yes [ No
25 [ 7] Yes [7 No
26 [7 Yes [7 No
27 [ 7 Yes [ No
L-30 S-263R



INTERPOLL LABORATORIES - EPA METHOD 2 FIELD DATA SHEET
Job_ S -FG

_ Cross-section Elevation
Sou r‘ce/'? - fetgcee P View View
Test < Run @ Date {/-//-9% A

Stack dimen. 5% IN.
Dry bulb 2/&S °F Wet bulb /&35 °F

Manometer: @ Reg. O Exp. O Elec. 3 1 @
Barometric pressure CQC;,’_}Q in Hg \/
A

Static pressure_ —A2.%0 in WC

Operators ] <+ T3

) P Drawing
Pitot No. @2V -4 Cp IO of Test Site =—=——=—l
Traverse Fraction Distance Distance Velocity |Temperature
Point of from Stack |from End ofjjPressure of gas
No. Diameter Wall (in) Port (in) (in WC) (°F)
Port length: (/U0 in.{|Time start:O835 hrs
J.s§ Y <8 37 2 /S
/.89 <. 89 97 D05
3 -9 .« Sb P
S/ 9.%1/ 5 S/
/2:75 Ny . 5¢ o/
) o Bo 4.1 ‘f.5/ S8 oS
7 Ko /6 L/ Q0. 1/ S 217
b .96 Y oR%S F/ 517 59 25
B t 37 277
2 5 Dy
; 3 HY | 2.4
9 b 257
) &le o/
| L Gf /57
> 07 et
¥ 59 D¢
Frhec “f.57
SPe o S /LD
DScrr WA
)
¥
Temp. meas. device & S/N: 3, i-pa We—POT 3% Time endi@)gfyj hrs

j C-47 R or nothing = reg. manometer; S= expanded; E=electronic s-3g%21



INTERPOLL LABORATORIES -_EPA METHOD 2 FIELD DATA SHEET

Job__ ACS =FG /- .
Source /7 -Hasre— Fregee satei” Cross;gsctlon ET$¥gsion
Test _fL Run ¢ Date _tl{-ut/-93 )
Stack dimen. 20 IN.
Dry bulb 2/7 oF Wet bulb /&Y oF
Manometer: @ Reg. 0 Exp. O Elec. AL @
Barometric pressure;Q.BO in Hg
Static pressure + ©.25 in WC
Operators SLB  +Ih OPW 3 '
Pitot No: 22V -y Cop LLo of0¥2§%ngite |
Traverse Fraction Distance Distance Velocity |Temperature
Point of from Stack |[from End of{|Pressure of gas
No. Diameter Wwall (in) Port (in) I (in WC) (°oF)
: Port length: U.00 1in.[Time start:o930 hrs
A~y .032 Q.o 4,6y /. /7 2/ 7
z Wiels 2. /0 6./ /- S 2 277
7 /oY 3.4% 9P Lfe DO 2/
7 . 323 G- Y6 (0.Y( /02 272
5 L e72 /3-8 /287 L9 | 207
¢ , G0¢ /6./2 2o./2 R%d 2 /%
7 . g7 /2. G 2/.%90 /.65 277
y 76 (9 .3¢ 23.2¢ )< <0 2/%
2| 7 GO 2,7
z /70 2/7
J i /-&65 27
v (e |\ 7/7
S 25 2/7
¢ /30 276
7 /6O 2L
J /-5 7
Fr/sec 5O’q6|
PeC Tha 10,530
_DSeTm 51—33_7
Temp. meas. device & S/N: ., ,7aL /c -PDT3Y Time end: ¢¢35 hrs

C-48

R or nothing = reg.

manometer;

$= expanded; E=electronic

S-3921



Interpoll Laboratories
(612)786-6020

Visible Emissions Form M9

r

SOURCENAME OBSERVATION DATE START TIME STOP TIME
AL //:e. 7 Grind ot | [/ /143
ADDRESS SecC SEC]
MIN o | 15| 30| 45 |mi 0 | 15] 30| 45
! 31
Qry STATE ZIP 2 32
ST Frand forks o p =
PHONE SOURCE ID NUMBER
4 34
PRACESS EQYIPMENT OPERATING MODE
/OC it/ 73 Lrger ST > ?
CONTROL EQUIPMENT OPERATING MODE 6 36
7 37
DESCRIBE EMISSION POINT
START sTop 8 38
HEIGHT ABOVE GROUND LEVEL|HEIGHT RELATIVE TOOBSERVEA| g 19
START sToP START srop 0 "
DISTANCE FROM OBSERVER | DIRECTION FROM OBSERVER
START STOP START srop 11 41
DESCRIBE EMISSIONS 12 42
START sToP
EMISSION COLOR PLUME TYPE CONTINUOUS O | 4
START srop FUGITIVE QS INTERMITTENTS | 14 44
WATER DROPLETS PRESENT: | IF WATER DROPLET PLUME: 15 45
NOoQd YESO ATTACHED O DETACHEDC [~ e
POINT IN THE PLUME AT WHICH OPACITY WAS DETERMINED
START srop 17 47
DESCRIBE BACKGROUND 18 48
START STOP 9 9
BACKGROUND COLOR SKY CONDITIONS
START sToP START STOP 20 50
WIND SPEED WIND DIRECTION 21 51 '
START s5TO0P START sToP Py P
AMBIENT TEMP. WET BULB TEMP. | RH.percent
START STOP 23 53
24 54
Source Layout Sketch Draw North Arrow 25 55
<::> 26 56
X Emission Point 27 57
28 58
29 59
Sun¢- wind .. 30 50
Plume and = Observers Position AVERAGE OPACITY FOR NUMBER OF READINGS ABOVE
Stack Y, HIGHEST PERIOD % WERE
= RANGE OF QOPACITY READINGS
Sun Location Line MINIMUM MAXIMUM
OBSER yEH S NAME (BRINT)
ngyxﬂ—QKAL/h
COMMENTS , o8 VE SIGNATURE ATE
Cove)d no] perd it oo /f./, e k43
} . AGAN
-f,'{-/——z O SEuecel i G:-JZA"; Iro‘ivfd oyl L
IE}
ls 76A A)/:'T/L?}f?gEIVED A COPY OF THESE OPACITY OBSERVATIONS C!.;lf/if /! . /c»{c/ : % g - 73
TITLE DATE VERIFIED BY DATE

C-49




C-50

INTERPOLL LABORA!ORIES ~

EPA METHOD 2 FIELD DATA SHEET

P

Job /".’,':1 =P
- ) . _ . Cross-sectionk Elevation
Source_ .47 //-’ Ll R R At View , | - View
E - o g \x'/ &
Test _-’2 Run _“ pate _/ ;2 L
') - ) \'(\ A
Stack dimen. — IN. 5 e NN S N
o o AL P
' N
Ory bulb °F Wet bulb °F é o AL
Manometer: & Reg. O Exp. O Elec. \\ ‘j,'))e
22 . A (T} )y
Barometric pressure £7-% in Hg ~ . D“ L
. S m@ =
Static pressure -« T in WC '
Operators hues Rz prstdii + Eép PluZsip /it
R g7 . Drawing
Pitot No. 24/l Co .FH of Test Site
Traverse Fraction Distance Distance Velocity |Temperature
Point . of from Stack [from End off|Pressure of ?as
No. Diameter Wall (in) Port (in) (in WC) (°F)
Port length: %) in.\Time start: /420 hrs
] f oyd RS S.0i /30 j2 ¢
! . o~ A ] 4 8
3 v 2.35% F 25E j g0 125
2 29 G- 828 y0.20% .0 [ $p
RS 7 .
q ) quc /b.}‘/ 20 - ’;i' 2. /0 XX
” - ; / - - Fan )
g ‘({u ///3"/”” 435[-‘"/ A /47 123
- <72 - OG
& .95 2. 9¢8 25.75€ 2.0e 123
1
4 / /-S2 i 30
% [-E2 21
2.0 /3
o a8 i?oL
. (P
< j-q0 129
& [+ b2 /SO
Temp. meas. device & S/N: Time end: ‘/’S hrs
R or nothing = reg. manometer; S= expanded; E=electronic s-362l1



INTERFOLL LABORATCRIES EFA METHOD S/17 SAMPLE LOG SHEET

Job PAmsricsa) Cpy<sto Svés e pate #/0/13  tect /0 Run /
Source ZAST f%cu?f Coneel  STrcL No. of traverse poinmts /J/
Method ke Filter holder: Gl ASE Filter type: YL F.

Sample Train Leak Check:

Fretest: ¢ 0.02 cfm at 15 im. Hg. (vac) g
Fostest: T oso0p cfm at /5’ in. Hag. (vaco) ﬁ

Farticulate Catch Data:

No.s of filters used: Recovery solvent(s)
1 B acetone F[_ﬁfj’f ¢ pMeids
591> O other(s)
No. of probe wash bottles: \
Sample recovered by: o KaSpaes)

Condensate Data:

Weight (g)
Item
Final Tare Difference
Impinger No. 1 SZO ‘{03’ 245.0
Impinger No. 2
Impinger No. 3
Condenser
Desiccant Yo 1"/15’ Lo
Total R e ;:i()
Integrated Gas Sampling Data: /Q/ﬂlglfAJT_ /4/4L
Eag Fump No. EBox No. ——— EREaa No. —_

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

Fretest leak check: cc/min at —— in. Ha.

. )
Time start: /‘/1504' (HRS) Time end: (/6/3) (HRS)

Sampling rate: —— cc/min Operator: D. @BZ:J»J-"-"J

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

CF-0QZT=

S-0046RR
C-51
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INTERFOLL LARORATORIES EFPA METHOD S/17 SAMPLE LOG SHEET

e 17 ; ;{‘7 -
Jdeb /4/"7?21/6»"*} (/”75"“' Svedi Date //////{" Tezt /O Rurm o~
Zource CAST  PeciTl CooOLLI Syl Mc. of traverse poimts = /AL
Method s Filter holder: bl ASS Filter type: gL F.
Sample Train Leak Check:
Fretest: ¢ 0O.0Z cfm at 15 in. Hg. (vac) )]
Fostest: Loves cfm oat /e in. Hg. (vac) %
Farticulate Catch Data:
Na.s of filters used: Recovery soclvent (s)
| @ acetone fbpgz ¢ Pl 2LE
(s3:13) O other(s)
No. of probe wash bottles: {
Sample recovered by: D. Brtmwiil
Condensate Data:
Weight (g)
Item
Final Tare Difference
Impinger No. 1 - Ve :
53 505 230
Impinger No. 2
Impinger No. 3
Condenser
Desiccant /S0 Y96 /L/_ 0
Total L//‘D
mMARITIT AL
Integrated Gas Sampling Data: /Q >/ 'A
Eag Fump No. —— EKox No. Bag No.
EBag Material: S-—-laver Aluminized Tedlar Size: 44 L
Fretest leak check: cc/min at in. Hag.
Time start: iS4 (HRS) Time end: AL (HRS)
- 5 - : - . D g - .
Sampling rate: cc/min  Operator: L IS T pIa
S/N of Oz Analyzer used to monitor train outlet: ) A=
CF—Q2Z
S-0046RR

C-53




aLruu-$ - — -

TEEGNUE[ -y = -bay [EOTERA[ EEER WL ST E F80°h/ = al o = o338 {FITFH

Am\_sq
=7
/ I+ o9h [1¢7 | ber |0t |[Sblassisor |59/ |"%¢ © SCb ww J
= € | S22 | 2£T | 9Ll [s7'p)foh-t 847 €S 19 >3 |C
£ LS €z | FeT | L8] e |[ECtlfes T |soz |t Ebs % &
L I-£ S¢E [Ee2 |0sZ2 [ Rel ok lbT |58T b7 oL " CLZ Sk L
(f )L 55 | Ohz [ TEL | SE) Job |9EIREY |oh/ |9 T3R8 oh |%
2 | & A |85t [bzz | hEY |08 |57F|GLT |5k |TE F88 | 3% |9 — 9
N R T TRz |55 [ &c [oo (2T 7T 03T [ 188 T ¢ |
s I b 2¢ [abg | 18C |-rS) Jea|[tSE|eTT |56 25 EE8 ST T
w | o& be lgér | bt | 22l Jah [LFe 95T [or't Mh T ED o s
v S Th | opT | TEC s¢l flopsvblssT | 59T SO “b9%8 st h
) £ SA | BEC | €T | peV Jop [ Rl s T [0l L Strog | 7 |z
b7 1L Y Sel og|skollEeT | S67 £L a8 5 T -y
ARIRTNG) NINTTY NUICND) TANADN) WATATY | ANTANED | DRIV | TUN | WHTON) THOANND [ WVGTINI | oo 955 || CShST)[FIITEMIT
(Asax) [[4agrr8g “hdw| 'EEY: tqady 1an4q [fhyui| (42 (IJNM )] AUt (12) () TN
uehaxg (44) 3430 nsadng] - raya ”hmm .uﬂwﬂaa >*quuda> “"uh“m acﬂﬂbm;m auuhnu;h
B e S i G G e T e et Tt T g
kb5 13 o7-fFT Tt 441y VBUSIAN o (002G saaynadg 5575 petrs Ao i 10

11049 133MS U1Yg 071314 S AGHIIN Y43 mu_mohcromcq ARUFERENNE

C-54



INTERFOLL LABORATORIES EFPA METHOD 5/17 SAMPLE LOG SHEET

Jobs SONERNCIN CRYSTIC  SUGAL
Zource SAST freesT CeOlln Siace
Methad S Filter holder: (lsy3

Sample Train Leak Check:

Fretest: (¢ ©0.02 cfm at
Fostest: Joevoctm at

Farticulate Catch Data:

No.s of filters used:

N

!
sqrd

15

/S in. Hg.

Date /’/U/qg Tezst /C FRun
No. of travercse cints X
Filter type: ‘C.F

in. Hg. (vac)

{vac) g

Recovery sclvent(s)

O

No. of probe wash bottles:

Sample recovered by:

acetone Fé’oé'.?' & Ao22e

other (s)

\

5

. ISRENL AN

Condensate Data:

Weight(g)
Item
Final Tare Difference
; - 2
Impinger No. 1 55&9 SQWF -4;—0
Impinger No. 2
Impinger No. 3
Condenser
Desiccant /‘;/{g /L/s/(_.) ;3.0
Total i e e 36,13
T P
Integrated Gas Sampling Data: /@WU@IZLH /QIC/
Bag Fump No. —— Ho» No. Baag No. -_
Bag Material: S-layer Aluminized Tedlar Size: 44 L
Fretest lealk check: ——— cc/min at — 1in. Haq.
Time start: /?DS (HRS) Time end: /ng (HRS)
Sampling rate: cc/min QOperator: D. gQ—ZN'JJ“J
S/N of Oz Analyzer used to monitor train ocutlet: P
CF-0OZ=
S-0046RR

C-55



96-3

CF-Dit
INTERFDLL LAEDRATDRIES EPA WMETHDD 5 FIELD DATA SHEET

Job Firiricon Caysise suetl. Dpvrutors  BQawws® o Huissmue- Pitut MNu, 2//%  Cp _.8Y
Suure ShoT _PeeciT canil Siaca HWeter Box No . ¢ — *HF 7Z7F TR AU Bur. Prvss. 24.2&¢ _ inHyg RO o X
Duty it /00103 Wit~ 5. Rim—_32_ Losasber coptts L 99¢ s - Nozzlv No. _7-F Noxzle Dim _, 557 IN,
Truverev (Swvapling Suuple Yelovoty |[Deotucefl Ows. [VAC. Y - Teapvraturve (*F) [Oxvqon
Puint Tinp Yoluvwe Hyud Hetor Yul.
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INTERPOLL LABORATORIES -

EPA METHOD 2 FIELD DATA SHEET

Job ACS - Fo~
Source e r L3Apoc]T S+ CPOS\S/;ZSCHO” E]S¥::1on
Test /2 Run _C Date (/.- N
Stack dimen. 2 7257 IN. 7) . /\\
Dry bulb _%Z °F Wet bulb ___ oF / - \\
Manometer: [0 Reg. B Exp. 0O Elec. P L\ v |
Barometric pressure_29-30 in Hg “\\\_/,/
Static pressure_~ Lol in WC 1
Operators SceB - 3B . ¢ _
Pitot No. 92V-2.8" ¢, 349 of Teti"dite
Traverse Fraction Distance Distance Velocity |Temperature
Point of from_Stack |from End of||Pressure of gas
No. Diameter Wall (in) Port (in) (in WC) (°?)
Port length: 2.25 in.[|Time start: /4/3J hrs
Vel B4 032 Q2 ~ o | Yor- Y25 v C 37
7 (0% J. oo S8 /37 37
J ,/q% S5 .00 F 2 2z 27
7 373 §.22 /7S 7 et 27
5 27 /.43 2C.¢9 Je0 2
¢ , 900 J0-78 2. 00O L= 27
7 I 12 or 2 6 30 il 37
3 08 |29 975 02/F oo | fre | 37
Bl v 1/2 =37
7 /25 27
3 356 37
7 /30 37
5 Y 32
¢ /D0 27
7 L WD z7
¥ /30 37
Temp. meas. device & S/N: D, _Trac V- PTG Time end: /¥3% hrs
R or nothing = reg. manometer; S= expanded; E=electronic S-3921



INTERFOLL LABORATORIES EFA METHOD S/17 SAMPLE LOG SHEET

Jab JIPS - A, Date //7/7 %7 Test _/Z FRun
Source D@Ll T LoADOCT ST Mo. of traverse points s
Method /-s- _Filter holder: (}eges Filter type: /2, 4c< ~/Reox

Sample Train Leak Check:

Fretest: ( 0.02 cfm at 15 in. Hg. (vac)
Fostest: ~ 0O.cc cfm at (s in. Hg. (vac) g

)

Farticulate Catch Data:

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

<Y LY § 2acetone

D other (s)

No. of probe wash bottles: [
Sample recovered by: SCR

Condensate Data:

Weight (g)
Item

Final Tare Difference

Impinger No. 1

Impinger No. 2 9a75? 9/§2f7 (:7

Impinger No.

w

Condenser
Desiccant /C/X 7 /t/'7Q / 3
Total 2?7

Integrated Gas Sampling Data: Cﬁm ﬁ/?zu’/" A/@>
Eag Fump No. Eox» No. Bag No.

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

Fretest leak check: cc/min at in. Ha.
Time start: (HRS) Time end: (HRS)
Sampling rate: cc/min Operator:

S/N of 0Oz Analyzer used to monitor train ocutlet:

CF-0ZT

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

7 B}
Job AL - Date //-//-97 Teszt /2 Run Z
Source Q< LoADod T STl No. of traverse points /<
Method - Filter holder: ¢ " Aensy Filter type: & ol o

Sample Train Leak Check:
Fretest: ( Q.02 cfm a 15 im. Hg. (vac)
Fostest: ~ pen ©fm at 1€ in. Ha. (vac) g
Farticulate Catch Data:

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

S7s5Y 8 acetone
0 other (s)

No. of probe wash bottles: |
Sample recovered by: S e ¢ TR
{

Condensate Data:

Weight (g’
Item

Final Tare Difference

Impinger No. 1

Impinger No. 2 S—O-7 5—07 O

Impinger No. 3

Condenser

Desiccant /AP0 /L///’ q

Total T

Integrated Gas Sampling Data:(FAW\BIQNT' Ay @
Bag Fump No. Eocx No. Eag No.

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

Fretest leak check: cc/min at in. Hg.
Time start: (HRE?> Time end: (HRS)
Sampling rate: cc/min Operator:

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

CF-0Z3

S-0046RR
€-60
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INTERFOLL LABORATORIES EFA METHOD S/17 SAMPLE LOG SHEET

7 .
Jaob /g() - EGF Date (1-u-97% Test 1z Rur 3
Souwrce Dereesr Loapslt STACE No. of traverse points K%
Method I~ 5 Filter holder: NG LSS Filter type: o, 7.

Sample Train Leak Check:

. (vac)

Fretest: ¢ ©.02 cfm at 1S in. H
: . (vac) =]

Fostest coo cfm at g in. H

W00

Farticulate Catch Data:

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

ST g acetone
O other (s)

No. of probe wash bottles: |
Sample recovered by: S ¢ a(q
—

[}

Condensate Data:

Weight (g)
Item

Final Tare Difference

Impinger No. 1

[N

Impinger No.

SO | s i

Impinger No. 3

Condenser

Desiccant /76/7 /3/5"(} g

Total llL:ZZ:.'ZIIZ:%J:Z.':ZZIZ::fl::::::::::::::ZIIZI:CI:ZI:'.'ZI:I;' (?

Integrated Gas Sampling Data: (I\I/A AmBievs A ’/Z)

Eag Fump No. EBox No. Bag No.

———

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

Fretest leak check: cc/min at in. Ha.
Time start: (HRS) Time end: (HRS)
Sampling rate: cc/min Operator:

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

CF-0xT

S-0046RR
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INTERPOLL LABORATORIES ~-_EPA METHOD 2 FIELD DATA SHEET

A5 [ EVE

Job
- > . s A Cross-section Elevation
Source &iST jferi/ Ceoell STrci Py View View
Test /3 Run _G&_ Date _#//[%3 T ‘
As e < T o
Stack dimen. 5 IN. ‘ Ex\ 2 Lor A
n i
Dry bulb °F Wet bulb °oF // . ! [ﬂ&“pt
: @ A,fbw
Manometer: @ Reg. O Exp. O Elec. | i:////
Barometric pressure 2326 in Hg A .
, -_.50 .
Static pressure in WC
Operatorsbuks Brérmis ¢ liw Muissmis e
, Drawing
Pitot No.2q¥-Y' Co_ %1 Of Test Site
Traverse Fraction Distance Distance Velocity |Temperature
Point . of from Stack |[from End of|[Pressure of gas
No. Diameter wall (in) Port (in) (in WC) (°F)
Port length: Y in.|Time start: ¢9¢S hrs
A / .oy joik Sei 2.35 i30
> M Lo 2.35% 7353 Ao 152
3 WL b Go% lo. 803 Z-3¢ 12
i ’ . e -
vl 9wy .14 Jo. 9 2:15 135
S .63y 19- ¢4 23.LY4 r40 (32
ol Lase 21.4%2 28 .9%% /45 ) 32
g ! 2-1C );’é
2 A0 13y
2 212 136
- 2 -30 i36
< / 2 135
L - 70 /S~
Temp. meas. device & S/N: PD7- 27 Time end: <% hrs
R or nothing = reg. manometer; E=el]ectronic S$-3921

S~ expanded;
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INTERFOLL LABORATORIES EFA METHOD S/17 SAMPLE LDOG SHEET

Job /?CS./CCCF' Date //////‘?5 Test /3
Zource GBS fICST [y &OCTR STl - NGo. of traverse points
Method S Filter holder: gudss Filter type: 7 6. F.

Sample Train Leak Check:

Fretest: (¢ ©.02 cfm at 13 in. Hg. (vac) B
Fostest: =~ .o cfm at /S in. Hag. (vac) 2

Farticulate Catch Data:

No.s of filters used: Recovery sclvent (s)
! ¥ acetone F,éb’gfl MoZ20E
oo+ [ other(s)
No. of probe wash bottles: {
Sample recovered by: D: KR2.2ZNe)é W

Condensate Data:

Weight (g)
Item
Final Tare Difference
Impinger No. 1 €17 seo [0
Impinger No. 2
Impinger No. 3
Condenser
. e ) . X
Desiccant /(Y7 e - j6.¢
Total IR s e ?3.0
Integrated Gas Sampling Data: AM@/Z/J, ﬁ/@
Eag Fump No. ~——— Eox No. e—— BEag No. —_

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

Fretest leal check: — cc/min at

Time start: 0%3S (HRS) Time end: /235  (HRS)

cc/min  Operator: D gﬁ-?")ﬁ)-’f"\)

Sampling rate:

S/N cf Oz Analyzer used to monitor train cutlet: (2—

CF-0Z=

C-65
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INTERFOLL LABORATORIES EFA METHOD S5/17 SAMFLE LOG SHEET

Jab //c’,’f/? /Cl{‘l/ Ck’-y?Tm, .S‘[/é\h/;'/ (‘,(3 F Date “ /(I /éf Z Te=st ‘ 2 Rurm :L.—
Source (ST F5ieST COOLL  STéck No. of traverse points Y P PR
Method 5 Filter holder: GLb3S Filter type: Y & ¥

Sample Train Leak Check:
Fretest: ¢ 0.02 c¢fm at 15 in. Hg. (vac) €
Fostest: ~ .ooe cfm at (S in. Hg. (vao) &
Farticulate Catch Data:

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

' f§ acetone PMZ & Mozats
Gondd [ other(s)

No. of probe wash bottles: '
Sample recovered by: O - BzP s

Condensate Data:

Weight (g)
Item
Final Tare Difference
Impinger No. 1 7 Soo 9"7‘.0
Impinger No. 2
Impinger No. 3
Condenser
Desiccant /4L 14/ 2 /5.0
Total
Integrated Gas Sampling Data: /?/*7€’2$j7. A1
Eag Fump No. _ Eox No. —— ERag No.

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

Fretest leak check: <—— cc/min at ——— in. Ha.
Time start: /93 (HRS) Time end: /loS  (HRS)

S At
Sampling rate: —— cc/min Operator: Cl Fgcﬁ’*”bk

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

CF-0Z=

c67 S-0046RR
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INTERFOLL LABORATORIES EFPA METHOD S/17 SAMFLE LOG SHEET

Job PAZRNCIN CRifSTic  Subell /be Date i1/0l93 Tezst {3 Rum 3
SZource (Wisr ficé %7 Cuouin  STAcic No. of traverse points /L
Method S Filter holder: Gl ASS Filter type: YY" .F.

Sample Train Leak Check:

Fretest: ( .02 cfm at 1S5 in. Hg. (vac)

Fostest: ;om> cfm at /L in. Hg. (vac) e

Farticulate Catch Data:

No.s of filters used: Recovery solvent(s)
l § acetone P/Ip%z & Meol20s
6on9 0 other(s)

No. of probe wash bottles: l
Sample recovered by: . Bit. 200000

Condensate Data:

Weight (g)
Item
Final Tare Difference
Impinger No. 1 §J’g SO‘ 22-0
Impinger No. 2
Impinger No. 3
Condenser
Desiccant 1‘71?‘0 /l-/;-g ;)7‘)
Total 20 LU
e Ve
Integrated Gas Sampling Data: ﬂm@/?d‘-ﬂ- /Q/"’

Bag Fump No. ——— FEox NO. ———— Eag No.

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

Fretest leak check: - cc/min at in. Hag.
Time start: 124 (HRS) Time end: g?\l&’ (HRS)

- )
Sampling rate: cc/min Operator: D ,@lzc‘uu-ﬂ*

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

CF-0z=
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APPENDIXD -
INTERPOLL LABORATORIES ANALYTICAL DATA -~

Orsat ... .....
Carbon"Mo_pQ?v(idef

Particulate A

Sulfur D'ioxide.“"'.: .

Oxides 'of‘:N‘itvrogehf'

Sample Deposition:;Shéet_sf_f







Interpoll Labaoratories

(512) 786-464020

EPA Method 3 Data Reporting Sheet
Orsat Analysis

Job A‘CS CQ; F Saurce /4' P-*Lp D“w&r
Team Leader SL A Test STite Stac K
ate Submitted {[=f2-T3 Date of Test [i~1t~<73
est NMNo. Qq No. of Runs Completed K
Date of Analysis__ [{-12-9 2 Technician C o Helese
Test/ Sample No. Buret Readings (ml) Conc. Conc.
Run |Log Number jaof CO-» 0= Fa
and Typa (An. {Zero Pt. After COz|{After @z {%v/v Dry |%v/v Dry
1 10.00 b.6O 20.29 6.0 ]2.60  |lu
A, |leze=te7 | 2 looo | (.6D 26.29 | 6.GO [3.0 |1
&BOF Avg | SIS | (. ©0 13.60 ]
1 o060 6.30 29.10 6. 3 3. 8o []3
Uy __ -l |2 |peo (.30 29 . 1® 6.3 13 &O 113
e — D 13.50 ;s
1 |©.00 6.30 29.20 6.30 12.90 [l
/3 — 12 |0  |(.30 26.29 | (.39 13.90 |
OB O0F |Ave ! IS | © - 50 13 .90 e
1
2 _ '
0 B 0 F |Ave NS : I
b
2
0 B 0 F |Ave! sy [
1
2
O B 0 F_|Avg | SeE e )
1
2
0 B OF |Avg: N s
1
2 _
0 B 0 F |Avg NGRS ]
1
2
0 B 0 F |Ave BNl L
,Ambiant Air QA Check _ EPA Method 3 Guidelines
E/Orsat Analyzer System Leak Check Fuel Type F@® Range
E/Fo Within EPA M-3 Guidelines Coal:
for fuel type. Anthracite/Lignite 1.016-1.130
Hi tuminocus 1.083-1.250
Where Fga= 20.9-02 Dil:
CO= Distillate 1.260-1.413
Residual 1.210-1.370
Gas:
Natural 1.680-1.835
Praopane 1.434-1.3586
F=Flask (258 cc all glass) But ane 1.405-1.953
B=Tedlar BRag (S—-layer) Wood/Wood Bark 1.200-1.120

D-1 LSC-04-BR
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Orsat Analysis

Interpoll Laboratories
(L12) 786—-46020
EPA Mathod 3 Data Reporting Sheet

EGF Source Q IDKLD D:\ge_r
2am Leader S A Test Site Stkck U
_ate Submitted {i-{Z2-973 Date of Test f-5-93
Test No. / No. of Runs Completed 3
Date of Analysis H-12~-%3 Technician C. fHefpescn
Test/ Sample Nao. Buret Readings (ml) Canc. Canc.
Run |Log Number |of CO= O= Fo
and Type [An.lZero Pt.| After COz|After @z |[%v/v Dry |%v/v Dry
5 O .Q0 5.20 20 .40 5. 20 [5.2°0 [0
I, |lese= %> [ 2 |p.00 5,20 20,40 |5.20 is 20 lhic
2B 0F |Ave! SuaeenEmesss s aeeons | S 20 (522  nem
| s 1 10.Q0 5.0 29D.39 5.60 4. 70 I ]i
[, 2 0.0 |5.00 26,30 |5 60 (4.50  |hie
8B 0 F |Ave| S | S ., 14.30 s
1 lo.e0 5.0 29.30 5.00 {4, 70 1y
5 87 "2 16.00_|5.40 .30 5600 1470 I
2B 0 F_ |Ave | NN | S . . O 14.70 e
1
2
0 B 0F |Avg: NI g .
. .
2
0 B 0 F |Avo! mumee e e s
1
2
0B O0F |Avg| IR |
1
2
0B OF |Avg| s
1
2 5
g B 0 F [Avo! GRS . .
. .
2
0 B O F  |Ave | S asas [
g,Ambiant Air Q@A Check EPA Method 3 Guidelines
Orsat Analyzer System Leak Check Fuel Type F@ Range
@ Fo Within EPA M-3 Guidelines Coal:
for fuel type. Anthracite/Lignite 1.015-1.130
Bituminaous 1.083-1.250
Where Fg= 20.9-02 0il:
CO= Distillate 1.260-1.

F=Flask
BE=Tedl ar Eag

(250 cc all glass)
(S-lavyer)

Residual
Gas:

Natural

Praopane

Butane
Wood/Wood Ba

rk

413
1.210-1.372

1.50@8-1.83%
1.3434-1.586
1.4@5-1.553

1.208-1.120Q
LSC-04-8R
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Inte

EPA Mathod

~9

IJO

S

"eam Leadefr
,ate Subm1t%?d

ANttt ler

2L -TZ

1l Labaratories
2) 786-6020

Source

ata Reporting Sheet
t Analysis

/VtJr z /30/ IC’/

Test Site

Stwcch

Date of Tes

t /1 =/]-932

Test MNa. MNo. of Run mplet
Date of Analysis__w-//-72 Techm’.ciana;gzz«u;/e )
Test/ Sampla Na. Buret Readings (ml) Conc. Conc.
Run {Log Number |of COx 0 Fe
and Type |An. |[Zero Pt.| After COx|Aftar 02 {(%v/v Dry |%v/v Dry
. 009 /). €O 1940 // 80O 2.6o 120
Y/ 2 000 /160 1940 //-80 2.60 _ \ts30
B 0F |Ava! ponenseumusrancaesaeecs|  //.go 2.60
1 0:00 (2./0 /9.6D (2. /0 QJp  et/2
)/1 2 0N /L./0 /qrw /240 _2.50 /70
@B OF |Ave | SESNSSRSSNes | (2O 2.0 |
! 000 /1.30 19 5D [2.30 220 |4/0
/3 2| p.00 /2.30 /952 [2:30 220 Y1y
B OF |ove! Busssesss | /2 30 222 |
1
2
g B OF |Ave NG g )
1
2
0B 0 F |Ave ! N ]
1
2
0 B 0 F_|Ave | SN e uausss ]
! :
2 ) .
0B 0F |Avo N ]
n e —
2
0B 0F |[Ave BORECENEN g |
1
’2
‘ g0 B OF |Ave NS e
0 Ambient Air QA Check EPA Method 3 Guidelines
0 Orsat Analyzer System Leak Check Fuel Type F@ Range
O Fe Within EPA M-3 Guidelines Coal:
for fuel type. Anthracite/Lignite 1.015-1.130
Bituminaus 1.@83—1._)@
Where Fg= 20.9-0 Oil:
= Distillate 1.260-1.413
Residual 1.213-1.370
Gas:
Natural 1.600-1.834
Propane 1.434-1.38646
F=Flask (250 cc all glass) Butane 1.4@S-1.553
B=Tedlar Bag (S-layer) Wood/Wood Bark 1.200-1.120

D-5
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1iviERPOLL L7 JRATORIES S- 305RR
(612) 7v.-6020 (9/90)
EPA Method 10 NDIR Analvsis
Job Nome gcs /& Gramd Focks, t1.v NDIR Analyzer: [JFugi ACS Mode! 3300
Soeurce 44 7 Bo. /e ,/S‘r‘ac,/f [] Mon. Lob Model 8310
Date of Analvysis )~ /0 -9 3 (0 Dasibi Model 3003
Technician " Range: O - ') ppm
Flow rate! oo cC/min
Pretest Coalibration Post-test Calibration
Conc. Reading Vendor Cyl. Nunmber Conc. Reading Vendor Cy 1. Number
Zero qos: Q__ppm ppm 2 630672 |[Zero qas: pom pom
Upscale qas:! ,ygppm ,42 ppn co-/14302 |Upscale qas: ppm ppm
Upscole gos: 3/, ppm 3,5 ppnm ce-1 99767 ||lUpscale gas: ppm ppm
Upscale gas: ppm ppm Upscale gas: ppm ppm
Sample Sample Log CO Conc. (ppm, Dry) Sample Sample Log CO Conc., (ppm, Dry)
Description Number Description Number
Test/Run Dilution| Reading [Actual Test/Run Ditution]| Reading [Actual
Factor ppm Factor ppm
£ 2 /y / 379 3/ 9
f ¢ / 336 236
/6 [ 330 330
Mote 1: I sample dilution is requried the sample is diluted with CO-free qas prior to analvysis.
Note 2. The Fugi ACS model 3300 has a relection ratio for CO to CO, greater then 100, 000: 1 and
the Mon. Labs Model 8310 ond Dasibi Model 3003 have relection ratios greater then
200, 000:1 and thus CO, removal prior to analvysis i1s not required.
Note 3: The anaivzer must be zeroed and spanned immediately before and after sample analvysis, Additional

checks mav be performed between sample analvses

it required,
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Interpoll Laboratcries

(512)

7865320

EPA Methaod S Data Reporting Sheet
Impinger Catch/Minnesota Protocol

Job A—CS Sourcea A PwLp bl‘\\}&"
Team Leader Scp Test 3Site SS¥eck
Date Submitted -11-%3 Cate of Test [L-1-43
Test MNo. 9 No. of Runs Completed_ 3
Date of Analysis _ [{~24-9% Technician C. el eso-
Test Run_Q Dish No.
Field Blank Dish Tare Wt. g
lLog Number Dish+Sample Wt. a
Comments Sample Wt. g
Test 9 Run Dish MNao. @'/14
Log Number J636 -~ (O 3 Dish Tare Wt. S/.¥730 g
Comments Dish+Sample Wt._5/.5067 g
Sample Wt. d.035%) g
Test_ 4  Run_7* Dish Nao. 62
Log Number —-1OS Dish Tare Wt. 5€.5850 g
Comments Dish+Sample Wt. Suv, Y281 g
Sample Wt. D02l g
Test 1 Run__3 Dish Na. 65
Log Number — 107 Dish Tare Wt. 4Y4.6566 g
Comments Dish+Sample Wt. UYY.£734 g
Sample Wt. p.0lls g
Test Run Dish No.
Log Number Dish Tare Wt. g
Comments Dish+Sample Wt. s}
Sample Wt. g
Test Run Pish No.
Log Number Dish Tare Wt. g
Comments Dish+Sample Wt. g
Sample Wt. g
Blank Solvent Wt.d-0Jdo/g
Results:
Field Blk. Run 1 Run 2 Run 3 Run 4 Run S5
0.0336 | 0,026/ v,0167 D-11

LSC-03.6R
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Interpoll Labaoratories
(512) 7284-4£020

EPA Method 5 Data Reporting Sheet

Job ACs

Probe/Cyclone Wash

Team Lezader

Saurce A - Py Pcaar
i 3

Date Submitted

Test MNo.

Rate af Analysis
Transpart Leakage

SepB Test Site S¥ac K
/1-11793 Date of Test  [{~1\-43

A Ma. of Runs Completed 3
N~235-973 Technician C~\\\L\Q¢so~

ﬂfﬁ?ﬁg)ﬂ ml Solvent

As. L:’\-QTA*

Test Run_9 Cish MNo.

Field Blank Dish Tare Wt. g

Log Number Dish+Sample Wt. g

Vol. of Salvent ml Sample Wt. g

*Salvent Residue_Y.2 ug/ml

Test_ R Run_| Dish Nao. H6

Vol. of Solvent_j¢O ml Dish Tare Wt. Y45.42.3% g

Log Number _{g3¢6- 1009 Dish+Sample Wt.YS 40T g

Comments Samplae Wt. 0.0i6 9 )

Test_q  Run_2 Dish MNo. 971,

Vol. of Solvent]ld ml Dish Tare Wt. YS 4G SE 3

Log Mumber —i01 P Dish+Sample Wty £4gb 3 g

Comments Sample Wt. 0.0205 g

Test T Run_3 DPish Mo. 4%

Vol. of Solvent ;o8 ml Dish Tare Wt. Y7.6872 g

Log MNumber - n2? Dish+Sample Wt.41,40 &7 9

Commants Sample Wt. 0:.0215 a

Test Run Dish Mo.

Vaol. of Solvent ml Pish Tare Wt. g

t.og Numb=r ‘ Dish+Sample Wt. g

Comments Sample Wt. g

Test Run Pish No.

Yal. of Saolvent ml Dish Tare ut. g

Log Number Dish+Sample Wt. g

Comments Sample Wt. 3
*¥*Solvent Residue_ __ug/ml=[(Sample Wt. g) (19*)31/Vol. of Sol. il

EFPA-MS Acetcne Residue Blank Spsc. (7.3 ug/ml

Results:
Field Blk.

Run 1§

Run 2 Run 3

Run 4

Run S

p.0165

o020/ oLl

B=12

| SC.0TVD






Interpoll Laboratories
(6512) 786-6Q20

EPA Method S Data Reporting Sheet

Filter Gravimetrics

Jaob /*C;S Source A- Pl _Draer
Team Leader sLp Test Site Ctaclk
Date Submitted 1-12"4%5 Date of Test_  {{~1-93
Test Na. 9 No. of Runs Completed 3
Date of Analysis__|1~24-43 Technician C. \-\&,\\S:.;oo-
Test Run_9 Filter No.
Field Blank Filter Type
a Log MNumber Filter Tare Wt. g
Comments Filter+Sample Wt. g
Sample Wt. g
Test Q Run__\ Filter No.
Log Number _ |36~ 100F Filter Type ynGFf
1 Comments Filter Tare Wt. g
Filter+Sample Wt.|,0951 g
Sample Wt. 0.LOSY g
Test_ QA Run__ 2 Filter No.
L.og Number ~fo(F Filter Type
2 Comments Filter Tare Wt. 518S a
Filter+Sample Wt._ /,0351 g
Sample Wt. . 156€ g
Test_9 Run_3 Filter No.
tLog Number ~\orf Filter Type
= Comments Filter Tare Wt. L4257 g
Filter+Sample Wt._/.099% g
Sample Wt. I ANER 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 Comments Filter Tare Wt. g
Filter+Sample Wt. g
Sample Wt. g
Results:
Field Blk. Run 1 Run 2 Run 3 Run 4 Run 5
0. 208Y 0, 1545 o. 171
Field Blk. Run 1 Run 2 Run 3 Run 4 Run S
0.2585 | 0.196% | 0.2089
' LSC-02PR

D-13
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Interpoll Laboratories

(6512)

786-532Q

EPA Method S Data Reporting Sheet
Impinger Catch/Minnesota Protocol

Job A’C-r Sgurce = ?"*'{0 DVYC’I

Team Leader SLD Test Site S K

Date Submitted 113 Cate of Test {110 %3

Test Mo. S MNo. of Runs Completed_ D

Date af Analysis_ /1Y <53 Technician C- Hfiyede

Test Run_Q Dish No.

Field Blank Cish Tare Wt. a

Log Number Dish+Sample Wt. g

Comments Sample Wt. g

Test 5 Run/ Dish No. S9

Log Number /636-9/ Dish Tare Wt. S e/l g

Comments Dish+Sample Wt. Y5, 4¥35 g
Sample Wt. J.ot11. g

Test_ 5 Run Z Dish No. 5/

Log Number 43 Dish Tare Wt. “Y§.55/1 g

Comments Dish+Sample Wt._ 465.8607 g
Sample Wt. Y. veqe g

Test _ 5 Run_2 Dish No. ¢/

Log MNMumber -95 Dish Tare Wt.__ YY. 5905 g

Comments Dish+Sample Wt. 14Y.:99723 g
Sample Wt. J.0068 g

Test Run Dish No.

Log Number Dish Tare Wt. g

Comments Dish+Sample Wt. g
Sample Wt. a}

Test Run Dish No.

Log Number Dish Tare Wt. g

Comments Dish+Sample Wt. g
Sample Wt. 9

Results:

Field Blk. Run 1 Run 2

Blank Soclvent Wt. 9.d00/g

Run 3 Run 4 Run S

0.0 }t774

0,025

0. 00677 |D-14

115¢-036






N

2

an

Job__ ACS

Interpoll Labaratories
78456320

(512)

EPA Method S Data Reporting Sheet
Proba/Cyclona Wash

Source B @xkg Deusa r

Team Leader Stg Test Site Stadlg

Date Submitted ji-\t<3 Date of Test__ |(~10-93

Test Ma. s No. of Runs Completed__ 3

Cate of Analysis  j(~22-953 Technician C. Haltson

Transport Leakage [] Nona [] ml Solvent Acelos

Test Run_9 Dish NMNo.

Field Blank Dish Tare Wt. g

Log Number Dish+Sample Wt. g

VYol. of Saclvent ml Sample Wt. g

#Solvent Residue Y.0 _ug/ml

Test f: Run | Dish No. cQ

Vol. of Salvent &S ml Dish Tare Wt. Y, 2253 o]

Lag Numberiédc— §5°F Dish+Sample WtYL.25373 g

Comments Sampla Wt. Y. 0250 q

Test .5  Run 2 Dish No. 3A

Yol. of Solvent JC  ml Dish Tare Wt. S7.507Y4 s

Log Mumber ga Dish+Sample Wt JS184Y93 g

Commants Sample Wt. g.e4159 g

Test S Run_3 Dish Mo. 3

Vol. of Solvent_jog~ ml Dish Tare Wt.S2, (207 g

Log Number -9q0 P Dish+Sample WtS 13712 Q

Commants Sample Wt. o,0lt 5 g

Test Run Dish Mo.

Vol. of Solvent ml Pish Tare Wt. g

Log Numbar Dish+Sample Wt. g

Commants Sample Wt. g

Test Run Dish MNo.

Yol. of Solvent ml Dish Tare Wt. g

tog Number Dish+Sample Wt. g

Comments Sample Wt. 3
*Solvent Residue__ _ug/ml=0(Sample Wt. g)(1@=)1/Vol. of Sol. nl

EFA-MS Acetcnea Residue Blank Spec.

Results:
Field Blk.

Run 1

Run 2

(7.8 ug/ml

Run 3 Run 4 Run 35

0.0 41

Oioy)s

v.016/ D-15

LSC-OIYR







Job_ACS

Interpoll Laboratories

(612)

7856-6320

EPA Method 5 Data Reparting Sheet
Filter Gravimetrics

Team Leader

Date Submitted

Test No.

Source B~ Palo Deyar
s f Test Site Stk
/=)Lt 73 Date of Test W-~10-93
< No. of Runs Completed_ 3

Date of Analysis _WW-22-93

Technician C . Malie¢son

Test Run_9 Filter No.
Field EBlank Filter Type
Q Log Number Filter Tare Wt. g
Comments Filter+Sample Wt. g
' Sample Wt. g
Test S Run | Filter No. ko2
LLog Number 636~ 5§ F Filter Type 4yt £
1 Comments Filter Tare Wt. S620 g
Filter+Sample Wt. /.01 62 g
Sample Wt. J:15¢ L g
Test_ S Run_2 Filter No. 6013
Log Number ~89F Filter Type Y f
2 Camments Filter Tare Wt. 43596 g
Filter+Sample Wt. {0379 g
Sample Wt. J.18 33 g
Test_S Run_3 Filter No. S91
Log Number ~%0 F Filter Tvpe QNG F
= Comments Filter Tare Wt. ,&6/(S g
Filter+Sample Wt./ o445 fa
Sample Wt. 0.157%0 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 Comments Filter Tare Wt. g
Filter+Sample Wt. q
Sample Wt. Q
Results:
Field Blk. Run 1 Run 2 Run 3 Run 4 Run S
o, 13491 J.1833 0./§70
Field Blk. Run 1 Run 2 Run 3 Run 4 Run S
O l965 0.2343 0.209%
LSC-02PR

D-16
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Interpoll Laboratories
{(612) 786-5322Q

EPA Method S Data Reporting Sheet
Impinger Catch/Minnesota Frotocol

Job A,CS Source__ C P.lp Dryec
Team Leader ScB Test Site Stack
Date Submitted__ /[ "93 Cate of Test y-a-93
Test Mo. ] rMo. of Runs Completed 3
Date of Analysis_I|—22-93 Technician Cw“&hgw»
Test | Run_Q Dish No. {SZ'
Field Blank Dish Tare Wt._11.605Y g
Log Number (636~ 17 Dish+Sample Wt. Yq §o g
Comments Sample Wt. Jr 091 g
Test , Run Lﬁ Di1ish HNo. 1S58
Lag Number ~ 74 Dish Tare Wt._Se8.22 29 g
Comments Di sh+Sample Wt._S¢Y. 2¥ 73 g
Sample Wt. g.0r4y g
Test_| Run_2 Dish No. [G]
Log Number - &1 Dish Tare Wt._yq,|3495 g
Comments Dish+Sample Wt. Y9.1562 g
Sample Wt. 0-0x 177 g
Test _ | Run 3 Dish No. [-75
Log Number -83 Dish Tare Wt._§53.©293 g
Comments Dish+Sample Wt. 53, ovg/ g
Sample Wt. 0.2143 g
Test Run Dish No.
Log Number Dish Tare Wt. g
Comments Dish+Sample Wt. g
Sample Wt. g
Test Run Lish No.
Log MNumber Dish Tare Wt. g
Comments Dish+Sample Wt. g
Sample Wt. g
Blank Solvent Wt. 9-90d/q

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

0243 0.02L!¢ 0.0/492 D-17

LSC-03.GR







Interpoll Laboratories

(6512)

786-6020 R

EPA Method S Data Reporting Sheet
Filter Gravimetrics

Job A CS Source_ C ‘P'v\Lp Qr‘«aei‘
Team Leader SLh Test Site Stac KY
Date Submitted H-1r ™3 Date of Test [1-9-93
Test No. I No. of Runs Completed_ 3
Date of Analysis_[1-]19.93 Technician FLL‘SQ;ck

Test '

Run @

Field Blank

2996
Y G F

Filter No.
Filter Type

0 Log Mumber(fe- 73 F Filter Tare Wt. . &§74Y g
Comments Filter+Sample Wt.619Y7 g
‘ Sample Wt. 0.0003% g
Test_|__ Run__) ) Filter No.__ 5952
Log Number s e L8 Filter Type Yo F
1 Comments Filter Tare Wt._.9246 g
Filter+Sample Wt. .94y g
Sample Wt. ol 698 g
Test_{  Run_< Filter No. S5%72
Log Number -15F Filter Type ek
b Comments Filter Tare Wt. , 932¢ g
Filter+Sample Wt. [,1090 g
Sample Wt. o tTe2 g
Test | Run_ 23 Filter No. 6LOIS
Log Number ~76F Filter Type yv¢F
3 Comments Filter Tare Wt. §1727 g
Filter+Sample Wt. /0876 g
Sample Wt. 0. 208 g
Test Run Filter No.
Log Number Filter Type
4 Comments Filter Tare Wt. g
Filter+Sample Wt. (]
Sample Wt. g
Test Run Filter No.
Log Number Filter Type
S Comments Filter Tare Wt. g
Filter+Sample Wt. (8]
Sample Wt. g
Results:
Field Blk. Run 1 Run 2 Run 3 Run 4 Run 5
0.16 97 0.17 CL 0.20 %9
Field Blk. Run 1 Run 2 Run 3 Run 4 Run S
0.2156 | p.2231 | prgq)
LSC-02PR

D-19
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Interpoll Laboratories

(612)

786—-522Q

EPA Method 5 Data Reporting Sheet
Impinger Catch/Minnesota Praotocol

Job pcS Source 2t / 50/761'

Team Leader MK Test Site SHzec K

Date Submitted [—jL"93 Cate of Test [(1=F T3

Test Mo. px No. of Runs Completed

Date of Analysis__f)-22 %3 Technician C- e "j"&ﬂﬂ

Test__ 2 Run_@ Dish No. /04

Field Blank Dish Tare Wt. Y3 p/LZ o)

Log Number /s Bfrm /2.3 Dish+Sample Wt. 43 0/L 3 g

Comments Sample Wt. p. 002/ g

Test 2 Run_ 4 Dish No. Yo 5

Log Number (636~ (3i L Dish Tare Wt. Y1.049 65 9

Comments Dish+Sample Wt. U1.0%94 g
Sample Wt. 03 g

Test 2 Run S ) Dish Nao. Lbog

Log Number — 32T Dish Tare Wt. s, [Goc g

Comments Dish+Sample Wt._ (6. /422 g
Sample Wt. g0z g

Test 2 Run 6 ~ Dish No. un

Log Number —153L Dish Tare Wt.__ Y6.6857 g

Comments Dish+Sample Wt. Y6 .LEFY q
Sample Wt. g- 9037 g

Test Run Dish No.

Log Number Dish Tare Wt. g

Comments Dish+Sample Wt. g
Sample Wt. g

Test Run Pish No.

Log Number Dish Tare Wt. ag

Comments Dish+Sample Wt. g
Sample Wt. g

Blank Solvent Wt. @ovsj g
Results:
Field Blk. Run 1 Run 2 Run 3 Run 4 Run S
0.0030 0,002 0.00%6 D-20

JLSC-03.6R
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Interpoll Laboratories
78565-6Q20

512)

EPA Method 5 Data Reporting Sheet
Proba/Cyclone Wash

Jab AFCS

Team Lzader K

Date Submittad //- 13

Test Mo. =

=/ Poiles

Saurce

Test Site Soze £

Date of Test )-9%3

Mo. of Runs Caompleted.3

EFPA-MS Acetonea Residue Blank Spec.

Results:

Field Blk. Run 1

Run 2

¢

Run 3

7.3 uvg/ml

Run 4

Run 5

Cate of Analysis /1721753 Technician C.Hk{?ﬂw«

Transport Leakage ﬂ@e 0 ml Solvent pcfn e

Test Run_@ Dish Mo.

Field Blank Dish Tare Wt. g

Lag Numbar Dish+Sample Wt. g

Yol. of Solvent ml Sample Wt. g

*Solvent Residue_Y.9 ug/ml

Test 2~ Run__ Y Dish No. qu

Vol. of Solvent /50 ml Dish Tare Wt.__Y7.620/ g

Log Number 1636~ i3)¥P Dish+Sample Wt._Y).¢ §€¢€ g

Comments Sample Wt. 0. 0665 9

Test_ 2 Run_5 Dish No. Sy

Vol. of Solvent_(§¢ al Dish Tare Wt.__44.555F% )

Log Mumber — i3zP Dish+Sample Wt._Y4%, v/ 3] g

Comments Sample Wt. 06.0525 g

Test % Run 6 Dish Mo. 5/7

Vol. of Solvent 150 ml Dish Tare Wt._U4.05(6 g

lLaog Mumber —i3>3 P Dish+Sample Wt.Y4./¥y % g

Commants Sample Wt. /), 0G T4 q

Test Run Dish MNo.

Val. ot Salvent ml Eish Tare Wt. g

Lag Numbar Dish+Sample Wt. g

Commants Sample Wt. g

Test Run Dish No.

Yal. of Solvent ml Dish Tare Wt. g

Log Number Dish+Sample Wt. g

Commants Sample Wt. 3
¥Solvent Residue ug/ml=C{(Sample Wt. g){i9*=)1/Vol. of Sol. Tl

S

_.0565 0.0G47

D-Z1

- LSC-01YR






Interpoll Laboratories

(512)

7385-6020

EPA Method 5 Data Reporting Sheet
Filter Gravimetrics

Jab A{‘S

Source 2] Bo,ler

Team Leader K

Test Site Sfoek

Date Submitted /=12 %3

Date aof Test //-9 93

Test No. 2 No. of Runs Completed 3
Date af Analysis_/1-+3—93 Technician c. e lgeSy
Test Run_@ Filter RNo.

Field Bl ank

Filter Type

a Log Number Filter Tare Wt. g
Comments Filter+Sample Wt. g
' Sample Wt. g
Test__2 Run_Y Filter No. S9§50
Log Number /6 56131 F Filter Type “/G£
1 Comments Filter Tare Wt. -S§9v6 q
Filter+Sample Wt. -99&68 g
Sample Wt. 0,05 22 a
Test_ >~ Run_ > Filter No. 595/
Log Number -[32€ Filter Type H'Gr
2 Comments Filter Tare Wt. - £999 q
Filter+Sample Wt. .455Y g
Sample Wt. o054y g
Test = run © Filter No. 5952
Log Number —3 3f Filter Type o 1CF
= Comments Filter Tare Wt. 18950 g
Filter+Sample Wt._-49564 a
Sample Wt. p. 066 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 Comments Filter Tare Wt. g
Filter+Sample Wt. g
Sample Wt. g
Results:
Field Blk. Run 1 Run 2 Run 3 Run 4 Run S
00521 0059y .06 16
Field Blk. Run 1 - Run 2 Run 3 Run 4 Run S
o 1210 g, 118/ 01/547
LSC-02PR

D-22
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Interpoll Laboratcries

(&812)

786-5320

EPA Method S Data Reporting Sheet
Impinger Catch/Minnesota Frotocol

Job A‘CS Sourc= tFZ 50.'11./
Team Leader ML Test Site Stk
Date Submitted_ //-12°4)} Cate of Test__ {j~{(~943
Test Ma. 7 Mo. of Runs Completed
Date of Analysis [[-22-9F5 Technician_  C. Hiliesoe
Test_{ Run_0 Dish No. 200
Field Blank Cish Tare Wt._y 7.6179 g
Log Number /626~ [38 7 Dish+Sample Wt.47.§] &¢ g
Comments Sample Wt. a,v00 ( g
Test "] Run Dish No. >of8
Log Number ~ 1397F Dish Tare Wt._S2.79595 g
Comments Dish+Sample Wt.72.794z% g
Sample Wt. 40,0037 g
Test_ (  Run_2 Dish No. 209
Lag Number ~14e T Dish Tare Wt._Y43,2094 g
Comments Dish+Sample Wt.43.21 37 g
Sample Wt. 0.0 43 g
Test ~1  Run 3 Dish No. 212
Log Number —141 T Dish Tare Wt. 50,356 g
Comments Dish+Sample WtJ 0.35 17 g
Sample Wt. 0. 003y, g
Test Run Dish No.
Log Number Dish Tare Wt. g
Comments Dish+Sample Wt. g
Sample Wt. g
Test Run Pish No.
Log Mumber Dish Tare Wt. =]
Comments Dish+Sample Wt. g
Sample Wt. g
Blank Solvent Wt. d-9/g
Results:
Field Blk. Run 1 Run 2 Run 3 Run 4 Run 5
v.00%6 0-0ooH2 0.00%% D-23

LSC-03.6R
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Interpoll Laboratories

786-6020

EPA Maethod 3 Data Reporting Sheet
Probe/Cyclone Wash

Job;iAQS Saurce xﬁl Boilar

Team Leader Mk Test Site Stacll

Date Submitted  /1-12-93 Cata of Test H-\W-93
Test Mao. i No. of Runs Campleted 3
Cate of Analysis_[(-23-93 Technician___ C. Halsese
Transport Leakage QZEEEE)D ml Solvent Aczdao

Test ~7 Run_ O Dish RMNao. L{

Field Blank

Dish Tare Wt. Y7,35C0

g
Log Numbar (636~ 135 P Dish+Sample Wt.4].%2§0Y% g
Yaol. of Solvent {00 ml Sample Wt. Q. 00y g
#Solvent Residue_71:2 ug/ml
Test_"( Run__| Dish MNo. 5
Vol. of Solvent % ml Dish Tare Wt. _SO.683{ g
Lag Number ~139 0 Dish+Sample Wt So.H4T g
Comments Samplae Wt. 0:0666 g
Test__[_ Run_ 2 Dish MNa. 3
Vol. of Solvent 3o _ml Dish Tare Wt._MS5.720L ol
Log Mumber - Nqof Dish+Sample Wt 45 §04Y g
Comments Sample Wt. 0.054Y2 g
Test 7 Run 3 Dish HMo. SC]
Val. of Solvent2z2C nl Dish Tare Wt. 9. 437{ g
Log MNumber -14{1\? Dish+Sample Wt.4%.5171Y4 g
Comments Sample Wt. 0.1603 a
Test Run Dish Mo.
Yol. of Solvent ml Pish Tare Wt. g
t.og Numbar Dish+Sample Wt. g
Comments Sample Wt. g
Test Run Dish No.
Yol. aof Solvent ml Dish Tare Wt. g
Log Number Dish+Sample Wt. g
Commants Sample Wt. 3

#Soclvent Residue‘idug/m1=C(Sémple Wt. 0-#%g) (10=)1/Val. of Sol. /90 m1

EFA-MS Acetcne Residue Blank Spec.

Results:

Field Blk. Run 1

Run 2

(7.8 ug/ml

Run 3 Run 4

Run S

0,065&

0. 052y

0.1 594 D-24

LSC-01YR






Jab !4 Cs

Interpoll Laboratories

(512)

786-6020

EPA Method 5 Data Reporting Sheet
Filter Gravimetrics

Team Leader

M K

Date Submitted

Test No.

I=-12"%3

|

Date of Analysis

(-23-973

Source $f2~ Boiler
Test Site St
Date of Test o~ 1-93

No. of Runs Completed
Technician Q.H@_‘(\(rzso"

Test 2 Run @

Field Blank

S 723

Filter No.

Filter Type Y6 o

Q Log MNumber {(%36 -~ 12&F Filter Tare Wt._ ,950( g
Comments Filter+Sample Wt.:9S06 g
' Sample Wt. 0, 0000 q
Test 71  Run 2 Filter No. kooo
Log Number - 159¢ Filter Type Y“h Gk
1 Comments Filter Tare Wt. 5§700 g
Filter+Sample Wt.:93%0 g
Sample Wt. 2.9 6 So a
Test _ | Run Filter No. boo {
Log Number - 4o F Filter Type -G F
2 Comments Filter Tare Wt. 5617 a
Filter+Sample Wt. 7237 g
Sample Wt. 2. 0620 g
Test_7 Run Filter No. ©olb
Log Number {4 F Filter Tvpe u'oF
3 Comments Filter Tare Wt. JSEIY g
Filter+Sample Wt. <970} a
Sample Wt. 0.0 €87 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 Tyvpe
S Comments Filter Tare Wt. g
Filter+Sample Wt. g
Sample Wt. g9
Results:
Field Blk. Run 1 Run 2 Run 3 Run 4 Run S
0.0650 J.06 2o O0.0F87
Field Blk. Run 1 Run 2 Run 3 Run 4 Run
d. (544 0.1 96 0,7_5/6
LSC-02PR

D-25
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Interpoll Laboratories

(512)

786-5320

EPA Method S Data Reporting Sheet
Impinger Catch/Minnescta FProtocal

Job ACS Source  East Pl d Coo ler
Team Leader Aj)ﬁ Test Site S{xgk
Date Submitted it 11793 Cate of Test_ J(-§-43
Test MNo. o ro. of Runs Completed
Date of Analysis_ 1\-2%-95% Technician C:‘HQlﬁja
Test |1 Run_ @ Dish No. [
Field Blank Cish Tare Wt. $i.9¢99 g
Log Number [(36~ 112X Dish+Sample Wt.5/ 9700 g
Comments Sample Wt. 0.e! a
Test_ |0 Run_\ Dish No. b
t.og Number ~u3' T Dish Tare Wt. _Y4£.2706 g
Comments Dish+Sample Wt.§. 2735 g
Sample Wt. d.002. 9 g
Test_ {0 Run_2 Dish No. 7
Log Number ~\\M T Dish Tare Wt. 99.0|42 g
Comments Dish+Sample Wt. 200 |5§ g
Sample Wt. d.ed fb g
Test_10 Run_3 Dish Na. 12
Log Number “WH T Dish Tare Wt. 44,1484 g
Comments Dish+Sample Wt. 4§ 1959] g
Sample Wt. Q.0217 g
Test Run Dish No. _
Log Number Dish Tare Wt. g
Comments Dish+Sample Wt. g
Sample Wt. g
Test Run Bish Na.
Lag Number Dish Tare Wt. a]
Comments Dish+Sample Wt. g
Sample Wt. g
Blank Solvent Wt. 2.999/q
Results:
Field Blk. Run 1 Run 2 Run 3 Run 4 Run S
0.00Ly d.0015 g.00/6 D-26

Jisc-03 68
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Interpall Laboratories

(512)

7846-6020

£EPA Method S Data Reporting Sheet
Probae/Cyclona Wash

EFPA-MS Acetcone Residue Blank Spec. (7.3 ug/ml

Results:

Field Blk. Run 1 Run 2

Run 3 Run 4 Run S

Job ACS Source Cast  Paled  Cecler
Team Leader Test Site S ek
Date Submitted [=--93 Date af Test__ {(~W\-a43
Test Mao. [0 Mo. of Runs Completed 3
Date of Analysis __ 11-24-43 Technictian C.Hilgeson
Transport Leakage D ml Saolvent Acedow

Test Run_9 Cish Mo.

Field Blank Dish Tare Wt. g
Log Numbar Dish+Sample Wt. g
Yaol. of Salvent ml Sample Wt. g
#Solvent Residue_Y.0 ug/ml

Test 10  Run \ Pish MNo. 6

Val. of Soclvent 2<0 ml Dish Tare Wt. Y9.39§&D Q
Log MNumberiuleo~— {13¢ Dish+Sample Wt.45, 32113 g
Comments Sampla Wt. 2.0 7713 g
Test_ 0 Run__ ¢ Dish Na. b1

Ysl. of Solvent 115 ml Dish Tare Wt. 44,5345 q
Log MNumber ~14 £ Dish+Sample Wt.44.60¢5 g
Comments Sample Wt. 09,0660 g
Test _i®  Run_3 Dish Mo. 4

Val. of Sclvent 220 ml Dish Tare Wt._ 490948 g
_og Number 115 P Dish+Sample WtHq91713Y g
Commants Sample Wt. d-0739 a
Test Run Dish NMNo.

Vol. of Solvent ml Pish Tare Wt. g
tog Numb=r Dish+Sample Wt. g
Commants Sample Wt. g
Test Run Dish No.

Yol. af Solvent ml Dish Tare Wt. g
Log Number Dish+Sample Wt. o]
Comments Sample Wt. 3

*Solvant Rasidue___ug/ml=C(Sémple Wt Q) (19*)1/Val. of Sol. ml

g,07d5 0-0633

0.07130 D-27

LSC-01YR.







Job A‘LS

Interpoll Laboratories

(612)

786-6029

EPA Method S5 Data Reporting Sheet
Filter Gravimetrics

Team Leader

Date Submitted

Test No.

Date of Analysis

Source Eost Pc“bx- Caoler
DO Test Site Stecls
-l 53 Date of Test h-n-a3
1O No. of Runs Completed 2
{~24-93 Technician ~H{lsgmk

Test O Run O

Field Blank

Filter No. $&CS

Filter Type e, ©

o Log Number (636~ 12 F Filter Tare Wt.__,G30Y g
Comments Filter+Sample Wt. (¢260Y q
' Sample Wt. D, D20 g
Test __[O Run Filter No. 5512
Log Number “H\3E Filter Type G- F
1 Comments Filter Tare Wt. L4423 g
Filter+Sample Wt. _.471){ o]
Sample Wt. D02 88 q
Test_[© Run Filter No. S313
Lag Numbear ~1yy ¥ Filter Type UG F
2 Comments Filter Tare Wt. 4{7q(o g
Filter+Sample Wt.,38%H g
Sample Wt. 2,474 g
Test_ {0 Run Filter No. Sq 14
Log Number - 1\SF Filter Type UG F
3 Comments Filter Tare Wt. e YS3y g
Filter+Sample Wt._ 9509 g
Sample Wt. )-0266€ g
Test Run Filter No.
Log Number Filter Type
3 Camments Filter Tare Wt. g
Filter+Sample Wt. g
Sample Wt. g
Test Run Filter No.
LLag Number Filter Type
S Comments Filter Tare Wt. g
Filter+Sample Wt. g
Sample Wt. g
Results:
Field Blk. Run 1 Run 2 Run 3 Run 4 Run S
0.02%9% o, oM7Y O.0268
Field Blk. Run 1 Run 2 Run 3 Run 4 Run S
0.io) | 0. 1H42 D.jolL
LSC-02PR

D-28
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Job A‘CS

Interpoll Laboratcries

(6512)

7846-5Q20

EPA Method S Data Reporting Sheet
Impinger Catch/Minnesota Fraotocol

Source Wes ¥ Pollet Ccoler
Team Leader pPo Test 3ite SHteck
Date Submitted 1{~t1—43 Cate of Test bi~11-93
Test No. |3 Mo. of Runs Completed 3
Date of Analysis 11-24-93 Technician C~H¢"S¢:o-
Test Run_@ Dish No.
Field Blank Dish Tare Wt. g
Log Number Dish+Sample Wt. q
Camments Sample Wt. g
Test [3 Run_ ) Dish No. 21
Log Number JgR6 -~ [20 T Dish Tare Wt. Y5,27{0 g
Comments Dish+Sample Wt. Y%.2725 g
Sample Wt. g.0015 g
Test 13 Run_2 Dish Na. 35
Log Number 12\ T Dish Tare Wt._$5$1.09}2 g
Comments Dish+Sample Wt. 50947 g
Sample Wt. g. o035 g
Test_13 Run 3 Dish No. J6
LLog Number ~\z2z X% Dish Tare Wt. 43.5¢35 g
Comments Dish+Sample Wt._U3. 5657 g
Sample Wt. dooe 2 g
Test Run Dish No.
Log Number Dish Tare Wt. g
Comments Dish+Sample Wt. g
Sample Wt. s}
Test Run Dish No.
Log Number Dish Tare Wt. g
Comments Dish+Sample Wt. g
Sample Wt. g
Blank Solvent Wt. d.doo/ g
Results:
Field Blk. Run 1 Run 2 Run 3 Run 4 Run 3
g.001 M U. 0034 O.002/( D-29

LSC-0.3._G__R
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w

Interpall Labaoratories

(&512)

785-46Q20Q

EPA Method 5 Data Reporting Sheet
Probe/Cyclone Wash

Job A’ CsS Source (A)Lb-f" 'S - Ceol<r
Team Loader De Test Site Sfeck
Date Submitted l1-1243 Date of Test L~f1-13
Test Mo. {3 Mo. of Runs Completed >
Date of Analysis__ [|~24-19> Technictian LHiiygou
Transport Leakage peNora() ml Solvent Acctous.
Test I3 mun o Dish Mo. {602
Fiald Blank Dish Tare Wt.444,3246 g
Log Number (636~ {19 ¢ Dish+Sample wt44.32S5D g
VYal. of Solvent/ed ml Sample Wt. g.gooM g
*Solvent Residue 10 ug/ml
Test !> Run | Dish No. 110
Vol. of Solvent 259 ml Dish Tare Wt._Y49.136G2 g
Lag MNumber ~-120 P Dish+Sample Wt.458.9663 g
Comments Sampla Wt. @, 1301 g
Test |13 Run_ 2 Dish Na. 10
VYol. of Solvent |75 ml Dish Tare Wt. S0O.SS ¢ q
Log Number —12\ P Dish+Sample Wt SO. & 66 g
Comments Sample Wt. 0.2595 g
Test (3  Run_3 Dish HMo. GIG
Val. of Solvent220 ml Dish Tare Wt._5©.9283 3
LLog Mumber ~(22f Dish+Sample Wt.5],17160 ot
Comments Sample Wt. 0. 2477 a
Test Run_" Dish bMo.
Vol. of Solvent ml Lish Tare Wt. g
tL.ag Numbar Dish+Sample Wt. g
Commants Sample Wt. g
Test Run " Rish No.
Ycl. of Solvent ml Dish Tare Wt. g
Log Number Dish+Sample Wt. g
Comments Sample Wt. 3J

¥Sclvent ResidueHd.dug/ml=C (Sample Wt. dioYq) (10*)1/Val. of Sol. ¢ m
EPA-MS Acetcne Residue Blank Spec. (7.3 ug/ml

Results:

Field Blk. Run 1 Run 2

Run 3 Run 4 Run S

2291

0. 25%%

v.2v6 g

D-30 _J
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Interpoll Laboratories
(612) 7846-6Q22Q

EPA Method S5 Data Reporting Sheet
Filter Gravimetrics

+J

d

w

Joh ACS Saurce lwest  Pofled Coeler
Team Leader DB _ Test Site S4ak
Date Submitted H-12793 Date of Test_H-~\-~a3
Test No. (3 No. of Runs Completed 2
Date of Analysis_]\~2(-13 Technician__ @ Halgcee
Test_[3 Run o Filter No. 5861
Field Blank Filter Type e AP
Log MNumber (636~ {14f Filter Tare Wt. +4320 g
Comments Filter+Sample Wt. _,§320 )
' Sample Wt. 0.0 g
Test (3 Run_ | Filter No. boo7
Log Number -|20F Filter Type H*GF
Comments Filter Tare Wt._ .85 5 g
Filter+Sample Wt..q3{6 g
Sample Wt. d-0$ 1] g
Test () Run__ 2 Filter No. b 00§
Log Number ~123\ € Filter Type Uh o=
Comments Filter Tare Wt. 18542 g
Filter+Sample Wt._.,903]j g
Sample Wt. J. 0454 g
Test > Run3 Filter No. L99 4
Log Number -122 € Filter Type Y“ GF
Comments Filter Tare Wt. 5629 g
Filter+Sample Wt.[.0049 a
Sample Wt. g.1% 20 g
Test Run Filter No.
Log Number Filter Tvpe
Comments Filter Tare Wt. a
Filter+Sample Wt. g
Sample Wt. g
Test Run - _ Filter No.
Log Number Filter Type
Comments Filter Tare Wt. g
Filter+Sample Wt. g
Sample Wt. g
Results:
Field Blk. Run 1 Run 2 Run 3 Run 4 Run 5
0.0811 Jd.04%9 0. 1420
Field Blk. Run 1 . Run 2 Run 3 Run 4 Run S
0.3 114 0.3111 0. 3904
LSC-02PR

D-31
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Interpoll Laboratories

(612)

786-5320Q

EPA Methad S Data Reporting Sheet
Impinger Catch/Minnesota Frotocol

Job }XCS

Sch

Team Leader

Date Submitted

H—1z—=3

Sourcs= 'Pz“g4- Lo&Aow%
Test Site Stac K
Cate of Test_l1—-W1~43

Test Mo. 1 Mo. of Runs Completed_ 3

Date of Analysis_\\-29-43 Technician C;&%bb}m\

Test |2 Run @ Dish No.- {4

Field Blank Cish Tare Wt. 47.5Y g

Log Number {36~ 14 ¥ Dish+Sample Wt. 41.6595 g

Comments Sample Wt. J. 9901 g

Test |2 Run | Dish No. [ o

Log Number il RN Dish Tare Wt._§2.82(2 g

Comments Dish+Sample Wt. 52.§25/ g
Sample Wt. J,0239 g

Test {2 Run_2 Dish Na. |1

Log Number “-\\1 T Dish Tare Wt. ¥ 3905 g

Comments Dish+Sample Wt. Yk 39424 g
Sample Wt. d, 2902 | g

Test 12 Run_3 Dish No. |8

Log Number ~\¥ ¥ Dish Tare Wt._49.9%8 79 g

Camments Dish+Sample Wt. U4 9540 g
Sample Wt. g-d0 il g

Test Run Dish No.

Log Number Dish Tare Wt. g

Comments Dish+Sample Wt. g
Sample Wt. g

Test Run Lish No.

Log Number Dish Tare Wt. g

Comments Dish+Sample Wt. g
Sample Wt. g

Blank Solvent Wt. d2«/g
Results: '
Field Blk. Run 1 Run 2 Run 3 Run 4 Run S5
0.003§ 0:0029 0,00/(0 D-32

LSC—O&GR
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Interpoll Laboratories

786-6920

EPA Method S5 Data Reporting Sheet
Probe/Cyclona Wash

EFA-MS Acetcne Residue Blank Spec. (7.3 ug/sml

Results:

Field Blk. Run 1

Run 2

Run 3 Run 4

Run S

Jab ACS Source ‘P{.H{‘S’ Loadet

Team Lesader Scp Tast Site 5 te i
Date Submittad jl-12-%5 Cate of Test_ [1-11-93
Test No. [z Mo. of Runs Completed
Datea aof Analysis__ {(-24-7 Technician . W2\ wicn
Transport Leakage B5E533>D ml Solvent A e toue

Test Run_Q Cish MNo.

Field Blank Dish Tare Wt. g
Log Numbar Dish+Sample Wt. g
Yal. of Solvent ml Sample Wt. g
#*Solvent Residue_4,9 ug/ml

Test_|2- Run__ | Dish No. 93

Vol. of Solvent_70 ml Dish Tare Wt. 53.9827 q
Lag MNumber [636 - j{L? Dish+Sample Wt.53 . 987Y g
Comments Sampla Wt. o, 0041 g
Test_|2- Run__ 2 Dish Ma. 92 A

Yal. of Solvent £S5 al Dish Tare Wt. Y44.195% q
Log MNumber — {79 Dish+Sample Wt. 449 20/] g
Comments Sample Wt. J.ov23 g
Test j2- Run 2 Dish Mo. {00

Vol. of Soclvent_bkJ ml Dish Tara Wt._Y45.9676 g
Log Mumber -1 1re Dish+Sample Wt. 45.968¢8 g
Commants Sample Wt. g.0072 g
Test Run Dish BMNo.

Vaol. of Solvent ml Bish Tare Wt. g
tog Numbar Dish+Sample Wt. g
Comments Sample Wt. g
Test Run Dish No.

Yal. of Solvent ml Dish Tare Wt. g
lLog Number Dish+Sample Wt. g
Comments Sample Wt. g

*Solvent Residue__ _ug/ml=0[(Sample Wt. Q) (193=)1/Vol. of Sol. ml

.oy

O.00 20

.00 9 D-33
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EPA Methed S

Interpoll Laboratories
(612) 785—-6020

Data Reporting Sheet
Filter Gravimetrics

Job_ACS Source Pallet Lo dout
Team Leader S<B Test Site SHa X
Date Submitted J 1=l 3 Date of Test_ [1-\\-43
Test No. i = No. of Runs Completed_ 3
Date of Analysis 1 -24-9 7 Technician C¥\41M¢Jw~
Test Run_@ Filter No.
Field Blank Filter Type
Q@ Log MNumber Filter Tare Wt. g
Comments Filter+Sample Wt. g
Sample Wt. g
Test_12 Run__\ Filter No. 596y
t.og Number }3b~ WGLF Filter Type e F
1 Comments Filter Tare Wt. e4323 g
Filter+Sample Wt. 9325 g
Sample Wt. Y0005 g
Test_ V2. Run_ 2. Filter No. 5954
Laog Numbeaer -yt Filter Type dn“h(, F
2 Camments Filter Tare Wt. s AHMT g
) Filter+Sample Wt.__+9¥33 g
Sample Wt. 00l g
Test__ \2 Run 3 Filter No. S“Qb”
Log Number -\\€E Filter Type S RAMCIN
3 Comments Filter Tare Wt. .q230¢f g
Filter+Sample Wt._.93/0 o}
Sample Wt. 2.00049 g
Test Run Filter No.
Log Number Filter Type
4 Comments Filter Tare Wt. g
Filter+Sample Wt. g
Sample Wt. q
Test Run Filter No.
Log Number Filter Type
S Comments Filter Tare Wt. g
Filter+Sample Wt. g
Sample Wt. g
Results:
Field Blk. Run 1 Run 2 Run 3 Run 4 Run S5
b
J
Field Bilk. Run 1 Run 2 Run 3 Run 4 Run 5
0. 0% 7 0,00 46 ooz 8
LSC-02PR
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Interpoll Laboratories
(612) 786-6020

EPA Method 6 Sulfur Dioxide
Calculation Data Sheet?

Job A-¢S Source A Pilo Drge.
Team leader SLPB Test Site T a
Date submitted H=)2"93 Date of Test i =1) 53
Test Number < No. of Runs Completed_ 3
Date of analysis_ //-29-43 Technician C e Jyerge =

MEQ Calculation

DF = Dilution Factor
MEQ = DF N (Vs =~ Vb) Vs N = Normality of Titrant
Va Vs = Volume of Titrant Sample (ml)
Vo = Volume of Titrant Blank (ml)
Ve = Final Volume of sample (ml1)
Va = Volume of Aliquot (ml)

Water Catch

Test_9 Run_[_ MEQ = ( /.0)(sive) ()40 = 1S y( 010y = “8859 Meq
(2¢,2)
TeSt_iRuni MEQ = (18 )(.6i02)(h25~:15 )(Jeic ) = 0-‘559 MEQ
(2010) B
Test_4 Run3_ MEQ = (1:0 )(:S1%) (25 =.iS ) (/eis ) = O.50F MEQ
(20,0)
3% Peroxide Catch
Test 41 Run_/_ MEQ = (12 Yoo ) (4. 90- S ) (50 ) = /. / F. Meq
(ro0)
Test_7RunZ_ MEQ = (190 )(0i9?)(3.50- 1i5)(Se=) = 02§38 uEq
(20.0)
TeSt_ﬁ;Rudl__ MEQ = (/-0 ) (210 )(3.55-.i5 y(5¢20) = 0.5 5¢e MEQ
(20.0)
Total MEQ Per Run: Test_9 Run_/ = __2.°7 MEQ
Test. 9 Run_2 = _ /.65 MEQ
Test_7 Run_3 = /66 MEQ

Comments:

1 Form to be used in conjunction with combination method 5 and 6 train.
S-421A

D-35
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Interpoll Laboratories
(612) 786-6020

EPA Method 6 Sulfur Dioxide

Calculation Data Sheet?

Job ACS

Team leader DB
Date submitted /)-12 %3
Test Number 5

" Date of analysis__ /171453

MEQ Calculation

MEQ = DE N (Vg - Vb ) Ve

Va
Water catch
Test_ S Run_/ MEQ =
Test 5~Run 2 MEQ =
Test5—Run-5 MEQ =

ﬁx Peroxide Catch

Testi; Run / MEQ =
Test 2 Run 2 MEQ =
Test® Run.3 MEQ =
Jotal MEQ Per Run: Test :;

Source B iy Dvye,

Test Site SAHde K

Date of Test /)l 33

No. of Runs Completed_3
Technician C M) gerai A

DF = Dilution Factor

N = Normality of Titrant

Vs = Volume of Titrant Sample (m1l)
Vb = Volume of Titrant Blank (ml)
Ve = Final Volume of sample (ml)
Va = Volume of Aliquot (ml)

|
>~
N
L

Test 5 Run L

(10 Y(2100)(240— .15 ) (I0ic) = MEQ
(29.7)
(-0 Y{(-cico) (2~ .15 Y(/Jo/0) = /, / o MEQ
(20:9)
(10 Y(vi@)(Blo- i5)(Jorey = 0.985 MEq
)
( re )(-0100')(5:45..,15 )(5-‘0 ) = /: 33 - MEQ
(2vw)
(9 Y (.2/09)(4.55—~.15 )(20: ) = /. /0 MEQ
(20.0)
(12 y(ow)(3.90-.15 ) (Suu) = - TID yeq
(:'_U,,))
Run / = 2.57 MEQ
=_ 2.2 MEQ
- _ 1.9 MEQ

Test 5 Run~3

Comments:

1 Form to be used in conjunction with combination method 5 and 6 train.

D-36
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Interpol]l Laboratories
(612) 786-6020

EPA Method 6 Sulfur Dioxide

Calculation Data Sheet!

Job ACS Source ¢ Pule Dryen

Team leader Sed Test Site STHec <

Date submitted il-t2-43% Date of Test -9 -4

Test Number | No. of Runs Completed &

Date of analysis_[{{—14-4d Technician C-Helgowwonm

MEQ Calculation
DF = Dilution Factor

MEQ = DF N (Va = Vp) Vs N = Normality of Titrant
Va Ve = Volume of Titrant Sample (m1l)

Vo = Volume of Titrant Blank (ml)
Ve = Final Volume of samplie (ml)
Va = Volume of Aliquot (ml)

wWater Catch

Test_l_Run_l_

Test | RunZ
Test \ Run_d

3% Peroxide Catch

Test‘ Run |

A

Test | Run

Test , Runi

Total MEQ Per Run:

Comments:

MEQ = ( (.0 )(cive)(2.55-,iS)Y(td0) = [, 9] MEQ
(200)
MEQ = (/.0 )(cioo)(2-8=.i5)gojo) = /.34 MeQ
(‘2-”{(;')
MEQ = (/.0 )(.awmé.w--ls)(iaio) = /[ "9 MEQ
(2o:0)
MEQ = (1.0 )(.owe)(4Sv=.15) (5w ) = /-99 mEq
(r0:6)
MEQ = (/0 )(2tw)(d.50-.15 Y(32c) = :0F8 MEQ
(xv.0)
- N (625 i5 \(Boy = 053
MEQ = ([0 )(:ow)(b:25-i 15 )( ) = MEQ
(Lo.0)
Test] Run / = 2,50 MEQ
Test_/ Run_& = {443 MEQ
Test_ ) Rund = 5‘02‘ MEQ

1 Form to be used in conjunction with combination method 5 and 6 train.
S-421A

D-37



8¢-a

S —

Interpoll Lahoratories
(612)786-6020

EPA Method 7A Recovery and Analysis Data Sheet (1)

**************SOURCE************* **************RECOVERY**************** *************ANALYTICAL************

Job ACS [E.Gvand ks Date of Recovery H'I?"OI 5 Date of Analysis [1-14-(7
Source 4 Pulp Deyer Stack Recovered by C . A\t|jeser Analyst YR

Date of Sampling 11-1)-G 3 Recovery volume S0 ml Eluent I}E&L{F}

Test No(s) l Barometric at time 29.1( IN.HG. Chromatograph: Dionex System 4000i

Samples collected in accordance with EPA Method 7, CFR Title 40, Part 60, Appendix A. Samples analyzed in
accordance with EPA Method 7A by 1ion chromatography. Mercury manometers used to measure flask
pressures/vacuums in sampling and in recovery.  Thommen Model TX 19 jewel barometer calibrated against
laboratory mercury in glass barometer used to measure field barometric pressure. Three field blanks are
prepared and the average used to correct measured nitrate concentrations. All samples are analyzed as a batch
using a Dionex Model 4270 Chromatograph Data Intergrator. The integrator is programmed to give the actual
concentration of the 500 ml recovered sample even if a subsequent dilution was made. The dilution is
indicated here as well as on the chromatogram.

Cps = DF(Cpg) "o, = (Cps - C)Vp Cg = (Cgy + Cgp * Cp3)/3
where: CRS = concentration of nitrate in 500 ml1 recovered sample in ug/ml
DF = dilution factor
c = concentration of nitrate of a 500 ml recovered sample which has been diluted by a factor of

DS DF to bring it into the proper range for the jon chromatograph. This value is an

intermediate number and is not outputted by the electronic integrator which is programmed to
output the concentration of the original undiluted 500 ml recovered sample.

MNo. = total mass of nitrate in micrograms in the 500 ml recovered sample and/br in the 2L flask.

3
CB = average conc. of nitrate in 500 ml recovered samples from the three field blanks (ug/ml)
CBl’ CBZ’ CB3 = conc. of nitrate in 500 ml recovered samples from the three ffe]d blanks (ug/ml)
Vg = recovery volume for samples and field blanks in ml

S-340(1)
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Interpoll Laboratories
(612)786-6020

EPA Method 7A Recovery and Analysis Data Sheet (1)

**************SOURCE************* **************RECOVERY**************** ****t********ANALYTICAL************

Job ACS [E.Gvand Foks Date of Recovery [i1-\¥ '('i% Date of Analysis 1-19-93
Source A Pulp Dreyer Stuck Recovered by C.\\-el eser Analyst Y Y,

Date of Sampling t)-1)~4 3 Recovery volume 500 ml Eluent fBL”:4

Test No(s) G Barometric at time:;;;;%ﬁgffg____IN.HG. Chromatograph: Dionex System 4000i
Samples collected in accordance with EPA Method 7, Cgh\}it§e 40, Part 60, Appendix A. Samples analyzed in
accordance with EPA Method 7A by ion chromatography. Mercury manometers wused to measure flask

pressures/vacuums in sampling and in recovery. Thommen Mode) TX 19 jewel barometer calibrated against
laboratory mercury in glass barometer used to measure field barometric pressure. Three field blanks are
prepared and the average used to correct measured nitrate concentrations. All samples are analyzed as a batch
using a Dionex Model 4270 Chromatograph Data Intergrator. The integrator is programmed to give the actual
concentration of the 500 ml recovered sample even if a subsequent dilution was made. The dilution is
indicated here as well as on the chromatogram.

Crs = DF(Cps) "o, = (Cps - CglVp Cg = (Cgy + Cgp * Cp3)/3

concentration of nitrate in 500 ml recovered sample in ug/ml

o
"

where: RS

DF = dilution factor

C = concentration of nitrate of a 500 ml recovered sample which has been diluted by a factor of
DF to bring it into the proper range for the ion chromatograph. This value is an
intermediate number and is not outputted by the electronic integrator which is programmed to
output the concentration of the original undiluted 500 ml recovered sample.

MNO3 = total mass of nitrate in micrograms in the 500 ml recovered sample and/br in the 2L flask.
Cg = average conc. of nitrate in 500 ml recovered samples from the three field blanks (ug/ml)
Cgy» Cgps Cgy = conc, of nitrate in 500 ml recovered samples from the three field blanks (ug/ml1)

recovery volume for samples and field blanks in m}

5-340(1)
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Interpoll Laboratories
(612)786-6020

EPA Method 7A Recovery and Analysis Data Sheet (1)

**************SOURCE************* **************RECOVERY**************** *************ANALYTICAL************

Job ACS | E Grund Forky Date of Recovery (. HL\S LSOn Date of Analysis I1=19-13
Source A Pulp Dryer X7#ck Recovered by |{~1{1-93 Analyst “DY YIS

Date of Sampling Jl=lo =473 Recovery volume 500 ml Eluent ASL“Q«

Test No(s) S Barometric at time 24.le IN.HG. Chromatograph: Dionex System 4000i

Samples collected in accordance with EPA Method 7, CFR Title 40, Part 60, Appendix A. Samples analyzed in
accordance with EPA Method 7A by ion chromatography. Mercury manometers wused to measure flask
pressures/vacuums in sampling and in recovery. Thommen Model TX 19 jewel barometer calibrated against
laboratory mercury in glass barometer used to measure field barometric pressure. Three field blanks are
prepared and the average used to correct measured nitrate concentrations. All samples are analyzed as a batch
using a Dionex Model 4270 Chromatograph Data Intergrator. The integrator is programmed to give the actual
concentration of the 500 ml recovered sample even if a subsequent dilution was made. The dilution is
indicated here as well as on the chromatogram.

Cps = DF(Cps) "o, - (Cps - CplVp Cg = (Cgq * Cgp *+ Cp3)/3
where: CRS = concentration of nitrate in 500 ml1 recovered sample in ug/ml
DF = dilution factor
CDS = concentration of nitrate of a 500 ml recovered sample which has been diluted by a factor of

DF to bring it into the proper range for the ion chromatograph. This value is an
intermediate number and is not outputted by the electronic integrator which is programmed to
output the concentration of the original undiluted 500 ml recovered sample.

Mng. = total mass of nitrate in micrograms in the 500 ml1 recovered sample and/or in the 2L flask.

= average conc, of nitrate in 500 ml recovered samples from the three field blanks (ug/ml)
CBI’ CBZ’ CB3 = conc. of nitrate in 500 ml recovered samples from the three field blanks (ug/ml)

VR = recovery volume for samples and field blanks in m)

S-340(1)
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Interpoll Laboratories
(612)786-6020

EPA Method 7A Recovery and Analysis Data Sheet (2)

1 Final Flask Conditions [Chrom Nitrate Concentration (ug/ml Total nitrate
Sample | Fya5k Test/ [t a Pg Run ncorr. for blank | Corr. for blank| in Sample (ug)
Log No. Run | (9F) [+ | = [(IN.HG.) | No. |[OF Crs (Crs - Cg) (Mnor)
ID No.
136 \3] 25 s5-1- |72 ] %.3 1 M A0 Om un 370
2 e 5-1-1 v ol i R lp 25D
3 =S| 27 S-)-3 v | 0.5 \ ae T Q A4 QR
4 16 Yy 5 -/ 1 9.3 | Ot O.500D &%Q
5 -\ 24 5.1 | | v 0.5 ] (o pxF O L03RF B\Q
6 A NEY 5-2-3 | | ] 0.3 | 7‘),1(_@%% AT 20\
7 —a ] i 52 V2.3 1 NV, 0. pl0 200
8 ad 51-1 0.3 OO (') AN DO
9 ]33 5°5-3 Q (2 L AN Ay =R X
10 S T c 1 0-7 [ 0L RIO 25 T A0
11 -13] 3% 5-3- [ v 1 2.0 | NI BT _ éi{‘é"—g’ ]
12 il Y 5-2-2 %l W i 3 (pAS D oA [E3Hqz B30 3
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
Blank 1 1 LBl B
Blank 2 1 [B2 Cg =
Blank 3 1 LBJ

$-340(2) R-9/85
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Interpoll Laboratories
(612)786-6020

EPA Method 7A Recovery and Analysis Data Sheet (1)

**************SOURCE************* **************RECOVERY**************** *************ANALYTICAL************

Job ACS [E Grund Forks Date of Recovery [(~}77-93 Date of Analysis _ |1-1Q-4>
Source € Pulp Deyer Stack Recovered by C.le\esen Analyst DBSMNS

Date of Sampling  !1-9 93 Recovery volume Soou ml Eluent -fXSyJﬁzx

Test No(s) | Barometric at time 29.(6 IN.HG. Chromatograph: Dionex System 4000i

Samples collected in accordance with EPA Method 7, CFR Title 40, Part 60, Appendix A. Samples analyzed in
accordance with EPA Method 7A by ion chromatography. Mercury manometers wused to measure flask
pressures/vacuums in sampling and in recovery. Thommen Model TX 19 jewel barometer calibrated against
laboratory mercury in glass barometer used to measure field barometric pressure. Three field blanks are
prepared and the average used to correct measured nitrate concentrations. All samples are analyzed as a bhatch
using a Dionex Model 4270 Chromatograph Data Intergrator. The integrator is programmed to give the actual
concentration of the 500 ml recovered sample even if a subsequent dilution was made. The dilution is
indicated here as well as on the chromatogram.

Cps = DF(Cps) "o, - (Cps - CglVp Cg = (Cgy * Cpp + Cp3)/3
where: CRS = concentration of nitrate in 500 ml recovered sample in ug/ml
DF = dilution factor
C = concentration of nitrate of a 500 ml recovered sample which has been diluted by a factor of

DS DF to bring it into the proper range for the ion chromatograph. This value is an

intermediate number and is not outputted by the electronic integrator which is programmed to
output the concentration of the original undiluted 500 ml recovered sample.

Mnp. = total mass of nitrate in micrograms in the 500 ml recovered sample and/or in the 2L flask.

3
Cg = average conc. of nitrate in 500 ml recovered samples from the three field blanks (ug/ml)
CBl’ CBZ’ CBB = conc. of nitrate in 500 m] recovered samples from the three field blanks (ug/ml)
Vq = recovery volume for samples and field blanks in ml

S-340(1)
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Interpoll Laboratories
(612)786-6020

EPA Method 7A Recovery and Analysis Data Sheet (2)

Samp] Final Flask Conditions [Chrom Nitrate Concentration {ug/mi Total nitrate
ampIe ) Flask Test/ tg aPg Run ncorr, for biank | Corr. for blank in Sample (ug)
Log No. Run (OF) I+ | - [(IN.HG.) | No. |DOF Crs (Crs - Cg) (Mno7p)
1D No.
1 e3i-2s] 37 |-y |72 o 0.3 0.3 4 Y
2 = -2 v (e | O _a2an O 30 (o0
I3[ -27] 34 =13 @ { PIRCIC-N O GAR Yiplg
4 —2%|__o -1 x| l 0024 N 424 e
5 —24 o ) -2~ L v .3 [ O i O Slpl U R
6 = 2> 1l [ X=EN O.AF tls 4
7 -3 19 [~z e O3 NG V&I it i-zia3 Wb
8 S oL v 0.9 ANy 02y NER
9 -53 g/ 1-5-2 vV o8 O.803 Q. X0 e
10 =3y L | /3" v’ In ‘ D ) ?SQZ\) AI?)CHI LlLTL-—)
11 -5 e =51 v I+ 6 Oy LYy F O 4nF LML
12 30 Cll (~3-3 v 3 - SRV O -\ e N A
13 :
14
15
16
17
18
19
20
21
22
23
24
25
26
27
Blank 1 T [BI
Blank 2 1182 Cp =
Blank 3 T LB3

$-340(2) R-9/85
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Interpoll Laboratories
(612)786-6020

EPA Method 7A Recovery and Analysis Data Sheet (1)

**************SOURCE************* **************RECOVERY**************** *************ANALYTICAL************

Job  Acs [E. Grand ForKs Date of Recovery [[~[7-93 Date of Analysis _ 1)-19-93
Source NMe.] Bodder STaek Recovered by C.Welseses Analyst BYNS

Date of Sampling {l—le=43 Recovery volume S0 ml  Eluent j:E§>L1K§-

Test No(s) 2- Barometric at time_29,]l0 IN.HG. Chromatograph: Dionex System 4000i

Samples collected in accordance with EPA Method 7, CFR Title 40, Part 60, Appendix A. Samples analyzed in
accordance with EPA Method 7A by ion chromatography. Mercury manometers wused to measure flask
pressures/vacuums in sampling and in recovery.  Thommen Model TX 19 jewel barometer calibrated against
laboratory mercury in glass barometer used to measure field barometric pressure. Three field blanks are
prepared and the average used to correct measured nitrate concentrations. All samples are analyzed as a batch
using a Dionex Model 4270 Chromatograph Data Intergrator. The integrator is programmed to give the actual
concentration of the 500 ml recovered sample even if a subsequent dilution was made. The dilution is
indicated here as well as on the chromatogram.

3

i

RS ps) NO, (Cps - CglVp Cg = (Cgy * Cgp *+ Cp3)/

where: CRS = concentration of nitrate in 500 m1 recovered sample in ug/ml

C DF(C M

DF = dilution factor
C concentration of nitrate of a 500 ml recovered sample which has been diluted by a factor of
DF to bring it into the proper range for the ion chromatograph. This value is an
intermediate number and is not outputted by the electronic integrator which is programmed to
output the concentration of the original undiluted 500 ml recovered sample.

DS

MNo. = total mass of nitrate in micrograms in the 500 m1 recovered sample and/or in the 2L flask.
CB = average conc. of nitrate in 500 ml recovered samples from the three field blanks (ug/mi)
B CBZ’ CB3 = conc. of nitrate in 500 ml recovered samples from the three field blanks (ug/ml)

VR = recovery volume for samples and field blanks in ml

S-340(1)
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Interpoll Laboratories
(612)786-6020

EPA Method 7A Recovery and Analysis Data Sheet (2)

Samp] Final Flask Conditions [Chrom Nitrate Concentration {uq/ml Total nitrate )
PTE Y Flask | Test/ b a7Pg Run ncorr. for blank | Corr, for blank| in Sample (ug)
Log No. Run | (OF) [+ | = |{IN.HG.) | No. |[DF Crs (Crs - Cg) (Myoy)
ID No.

1| ie3e-4q] 61 |2-1-A |72 V| 0.3 . 2u3 Q.03 (D0

2 —5¢ 6 2-1-B | Y1 i3 \ a8 .35 .55 1 3%0

3 -5 ¢3 2 -1-C ] /) L N 2.7\ [vIe)

4 5L &4 2 -(-D v ol 25 2 5% laale)

5 551 65 2-L-A Vi1 [0 g Q.57F 1A4q0

6 -5 LG 2-L-B v 0.8 U ) 4 YIS

7 -55 (7 2 -1~ v | OsY SR>y :%7.59 140

8 =50 0§ 2-2-D 2 Dulls ol Yy 133>

9 e 2-3- A v | [.q INNVE IVE2 1240

10 -5 70 1-3-B VoI, e Yy o Y EETS

11 -Sq] 1 2-5-¢ [ v | .0 L Q.30 30 L0

12 “Co| =L 25 D] . v L2 { SR N eXela

13 -

14

15

16

17

18

19

20

21

22

23

24

25

26

27

Blank 1 ) 3 _

Blank 2 T [B2 g~

Blank 3 1 L8B3

$-340(2) R-9/85
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Interpoll Laboratories
(612)786-6020

EPA Method 7A Recovery and Analysis Data Sheet (1)

****t*********souRCE************* **************RECOVERY**************** *************ANALYTICAL************

Job_ ACS [E-Grvand ForKks Date of Recovery (|~{7.93 Date of Analysis L1-19-d>
Source ANo.L Bojler Stuck Recovered by C .4 e\seson Analyst DI

Date of Sampling //=/1—43 Recovery volume Svo m? Eluent F\f5tlﬁ}

Test No(s) 7 Barometric at time 29.[(G IN.HG. Chromatograph: Dionex System 4000i

Samples collected in accordance with EPA Method 7, CFR Title 40, Part 60, Appendix A. Samples analyzed in
accordance with EPA Method 7A by ion chromatography. Mercury manometers wused to measure flask
pressures/vacuums in sampling and in recovery. Thommen Model TX 19 jewel barometer calibrated against
laboratory mercury in glass barometer used to measure field barometric pressure. Three field blanks are
prepared and the average used to correct measured nitrate concentrations. All samples are analyzed as a batch
using a Dionex Model 4270 Chromatograph Data Intergrator. The integrator is programmed to give the actual
concentration of the 500 ml recovered sample even if a subsequent dilution was made. The dilution is
indicated here as well as on the chromatogram.

Cps = DF(Cps) "o, = (Crs - Cp)Vg Cg = (Cgy * Cpp * Cp3)/3
where: CRS = concentration of nitrate in 500 ml recovered sample in ug/ml
DF = dilution factor
CDS = concentration of nitrate of a 500 ml recovered sample which has been diluted by a factor of

DF to bring it into the proper range for the ion chromatograph. This value is an
intermediate number and is not outputted by the electronic integrator which is programmed to
output the concentration of the original undiluted 500 ml recovered sample.

MNo. = total mass of nitrate in micrograms in the 500 ml recovered sample and/or in the 2L flask.

3
Cg = average conc. of nitrate in 500 ml recovered samples from the three field blanks (ug/ml)
CBI’ CBZ’ CB3 = conc. of nitrate in 500 m1 recovered samples from the three field blanks (ug/ml)
Vg = recovery volume for samples and field blanks in ml

$-340(1)
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VY er . ,
Job A5 s

Interpoll Laboratories

(612) 786-6020

Sample Deposition
Source__ /7~ s’

VAR

Test Site

] Field Engineer_ >+ °
Date Submitted -~ "¢

Date of Test

I

‘ Test No. bl No. of Runs Completed___ 3
! No. Sample Type Analysis Comments
Probe Wash: As per EPA M-5
' Acetone O As per EPA M-29
2 0O MeCl, O As per EPA M-201A
- O DI Water O Other
l O
i Filter: & As per EPA M-5
B 4" Glass O As per EPA M-29
3 1SS Thimble 0 As per EPA M-201A
: [ 2.5" Glass O As per EPA M-17
O Paliflex O Other
Impingers: -# MN Protocol
é ——& DI Water —/’/ J WI Protocol
- -3 3°/oH202\ B As per EPA M-202
> O 1N NaOH —~@ As per EPK M58
0 KOH (Cr VI 0O Acid Gases™
0 H,50, (HCY O Formaldehyde
- O 2,4-DNPH 0 As per EPA M-29
,i ] O As per EPA M-26
O O Other
Integrated Gas Sample & As per EPA M-3 C

~
Bt Tedlar Bag
o O

E2 As per EPA M-10
O Other

Oxides of Nitrogen
ol ¢ (NOX)

O As per EPA M-7A
O Other

| O Fuel Sample
c O Aggregate

O Attached Form
S-0163

Particle Size

{3 X-Ray Sedigraph
O Cascade Impactor
0 Other

Misc Samples

-1 a
|2

O As per EPA M-6
O As per EPA M-7A
{3 Other

} Type of Source: U~ ACE
Fuel Type:
Coal: EBituminous Wood: OOWood Waste  Qil: COWaste Oil
OAnthracite ODust
( OLignite OBark

)

¢

Voo 12 R 5 S ’ -
} /491 J7

]

ONo. 2
ONo. 6

O Natural Gas
O RDF
d Other

S-278

GASTACK\WRAF ORMS\S-278.LAS



A5~ FGF

Interpoll Laboratories
(612) 786-6020

Sample Deposition

Job Source___ A~ Puc P Tex
Field Engineer__ S¢S Test Site S 7 Ack
Date Submitted__//-/2 -$¢3 Date of Test___ //-// = 3723

Test No. i No. of Runs Completed__ 73
No. Sample Type Analysis Comments
Probe Wash: O As per EPA M-5
O Acetone O As per EPA M-29
/‘t O MeCl, O As per EPA M-201A
(_/ | O DI Water O Other
O
Filter: O As per EPA M-5
. 0] 4" Glass (0 As per EPA M-29
O 8 SS Thimble O As per EPA M-201A
0 2.5" Glass O As per EPA M-17
O Pallflex U Other
Impingers: (O MN Protocol
{J DI Water 0 WI Protocol
0 3%H,0, O As per EPA M-202
O 0O 1N NaOH 0 As per EPA M-6,8
‘ O KOH (Cr V1) O Acid Gases
g H,50, (HC) O Formaldehyde
. O 2,4-DNPH O As per EPA M-29
O O As per EPA M-26
O O Other
Integrated Gas Sample O As per EPA M-3
0 O Tedlar Bag O As per EPA M-10
O a Other
//D’ Oxides of Nitrogen J As per EPA M-7A
(NO) 3 Other
O [J Fuel Sample {0 Attached Form
{J Aggregate S-0163
~ | Particle Size O X-Ray Sedigraph
O J Cascade Impactor
O Other
- | Misc Samples (J As per EPA M-6
O a 00 As per EPA M-7A
4 0O Other
—_ .
Type of Source: VLY UN
Fuel Type:
Coal: [@Bituminous Wood: OWood Waste  Qil: OWaste Qil O Natural Gas
OAnthracite (IDust ONo. 2 O RDF
OlLignite OBark ONo. 6 0 Other

Wops rres got fr

fewfrn | PN K

D-51
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Job /jﬂ} A

Interpoll Laboratories
(612) 786-6020

Sample Deposition

Field Engineer_ ~J /23

)—'_"4' T/, /—7 L.";"_( —

Date Submitted_ //- -+ -3}

Source /3
Test Site S Tt A
Date of Test 2l el

Test No. ST

No. of Runs Completed

No. Sample Type

Analysis

Comments

Probe Wash: [ As per EPA M-5
’ O Acetone O As per EPA M-29
00 MeCl, O As per EPA M-201A
J Di water O Other
; O
Filter: O As per EPA M-5
O 4" Glass 0 As per EPA M-29
O SS Thimble O As per EPA M-201A
O 2.5" Glass 3 As per EPA M-17
O Pallflex O Other
fmpingers: 3 MN Protocol
O DI water (O WI Protocol
0 3%H,0, O As per EPA M-202
O 1N NaOH- O As per EPA M-6,8
{3 KOH (Cr V) O Acid Gases
0 H,SO, (HCH O Formaldehyde
. dJ 2,4-DNPH [J As per EPA M-29
] O I As per EPA M-26
a 0 Other
] Integrated Gas Sample O As per EPA M-3
(I Tedlar Bag 0O As per EPA M-10
O O Other
} }/L Oxides of Nitrogen As per EPA M-7A
< T (NOY {1 Other
I Fuel Sample O Attached Form
| 0 Aggregate 5-0163
Particle Size O X-Ray Sedigraph
[0 Cascade impactor
O Other
Misc Samples [ As per EPA M-6
O O As per EPA M-7A
O (J Other
} Type of Source: T wuveeen -
Fuel Type:
Coal: ®Bituminous Wood: OWood Waste  Qil: OWaste Oil O Natural Gas
OAnthracite ODust ONo. 2 0 RDF
‘ (Lignite OBark ONo. 6 d Other

)
5-278

GASTACK\WRAFORMSS-278.LAS
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D ore P
//(‘_) v '(-/_’-

Interpoll Laboratories
(612) 786-6020

Sample Deposition

Job Source R VAR
Field Engineer__ <3¢/ . Test Site Lot
Date Submitted_ A& - ~ + -~ % Date of Test Sl F
Test No. 5 No. of Runs Completed i
No. Sample Type Analysis Comments
Probe Wash: B As per EPA M-5
. Acetone O As per EPA M-29
S 0 MeCl, U As per EPA M-201A
‘ O DI Water 41 Other
a
Filter: As per EPA M-5
& 4" Glass O As per EPA M-29
g {J SS Thimble O As per EPA M-201A
- {0 2.5" Glass 0O As per EPA M-17
O Pailflex O Other
. Impingers: __—1~8 MN Protocol
é & DI water 3 W1 Protocol
- /ﬂ 3%HZOT\ O As per EPA M-202
4 O 1N NaOH & As per EPA M&,8
D 0 KOH (Cr V1) O Acid Gases
0 H,50, (HCh O Formaldehyde
. O 2,4-DNPH O As per EPA M-29
O {0 As per EPA M-26
0 4 Other
Integrated Gas Sample As per EPA M-3
’2 Tedlar Bag & As per EPA M-10
- a 0 Other
R Oxides of Nitrogen 00 As per EPA M-7A
O | (NOy O Other
N O Fuel Sample O Attached Form
C [ Aggregate S-0163
Particle Size 0 X-Ray Sedigraph
(" (J Cascade Impactor
O Other
N Misc Samples 0 As per EPA M-6
C' O O3 As per EPA M-7A
0 0 Other

Type of Source:

Fuel Type:

Coal: @Bituminous Wood: [DWood Waste  Qil: OWaste Qil
{JAnthracite ODust [INo. 2
CLignite OJBark ONo. 6

////)/‘_75 1406 poct el
oo

”f;(@fbb%/ -2

D-53

O Natural Gas

O RDF
O Other
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Interpoll Laboratories
(612) 786-6020

Sample Deposition

: Job_  SS el Source. ¢ - Pl Inroe, <
{ Field Engineer__.Z< % _ Test Site S s
Date Submitted___// - /2 -* 7 Date of Test oo e T
Test No. /. No. of Runs Completed =
\ No. Sample Type Analysis Comments
; Probe Wash: & As per EPA M-5
| Acetone O As per EPA M-29
b L{ O MeCl, O As per EPA M-201A
O DI Water O Other
; O
Filter: ®& As per EPA M-5
1 B 4" Glass 0 As per EPA M-29
! L{ 0 SS Thimble O As per EPA M-201A
‘ O 2.5" Glass (1 As per EPA M-17
O Paliflex O Other
l Impingers: /-— MN Protocol
. | DI water O W Protocol
“3 3%H,0,~—— | O As per EPA M-202
' 4 0 1N NaOH 8 As per EPAM-6,
) L / 0 KOH (Cr V1) 0O Acid Gases
/ 0 H,S0, (HCD) O Formaldehyde
. O 2,4-DNPH {0 As per EPA M-29
| O O As per EPA M-26
g O Other
- Integrated Gas Sample @ As per EPA M-3 D B~
S Tedlar Bag B As per EPA M-10 [ )
a O Other N ~—
~ Oxides of Nitrogen O As per EPA M-7A
/| (NOY O Other
-~ | O Fuel Sample O Attached Form
i C | O Aggregate S-0163
Particle Size O X-Ray Sedigraph
Q’.‘\, {3 Cascade Impactor
g O Other
| Misc Samples O As per EPA M-6
(| B O As per EPA M-7A
O O Other
j’ Type of Source: Fognace
Fuel Type:
Coal: ®@iBituminous Wood: (OWood Waste  Qil: OWaste Qil [ Natural Gas
COAnthracite ODust ONo. 2 J RDF
OLignite CIBark ONo. 6 O Other
) .
/

s s 4L, w%w«/q; > “

" D-54
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Interpoll Laboratories
{612) 786-6020

Sample Deposition

job S AT Source_ (7 D’ L7 w2
Field Engineer___ ¢ «* Test Site 32 A
Date Submitted__ //- /% * 2 Date of Test AR
Test No. No. of Runs Completed___ 7
No. Sample Type Analysis Comments
Probe Wash: 0O As per EPA M-5
0 Acetone O As per EPA M-29
0 MeCl, J As per EPA M-201A
0 Dt Water O Other
0
Filter: 3 As per EPA M-5
{3 4" Glass O As per EPA M-29
0 SS Thimble O As per EPA M-201A
3 2.5" Glass O As per EPA M-17
O paliflex O Other
Impingers: 0 MN Protocol
O D! Water {0 wi Protocol
0 3%H,0, O As per EPA M-202
O 1N NaOH {3 As per EPA M-6,8
O KOH (Cr V1) 0 Acid Gases
0 H,50, (HC) O Formaldehyde
. 0 2,4-DNPH 0 As per EPA M-29
O {3 As per EPA M-26
0 {1 Other
Integrated Gas Sample O As per EPA M-3
[0 Tedlar Bag 3 As per EPA M-10
O {J Other
)3 Oxides of Nitrogen B As per EPA M-7A
(NOp 0 Other
O Fuel Sample O Attached Form
O Aggregate S-0163

Particle Size O X-Ray Sedigraph
3 Cascade impactor
0 Other
Misc Samples {3 As per EPA M-6
O O As per EPA M-7A
a O Other
Type of Source: S A
Fuel Type:
Coal: ®Bituminous Wood: COWood Waste  Qil: OWaste Oil O Natural Gas
TJAnthracite [(ODust ONo. 2 O RDF
ClLignite CIBark [INo. 6 0 Other

,///) 93 1Y /é.uuuf/

/b7 c/{ —F

‘fl«.’/l

S-278

GASTACK\WPA\FORMS\S-278.LAS



Interpoll Laboratories
(612) 786-6020

Sample Deposition

Job_ACs [E . Grugul Forks, Azw Source__ AL, 1 Bole.-
| Field Engineer__ 2, /ety o Test Site S Fuceh
b Date Submitted__//-s72. -3 Date of Test__ //-¢0~%3
- TestNo.__ 2 Contineel No. of Runs Completed___3
No. Sample Type Analysis Comments
Probe Wash: SFAs per EPA M-5
P® Acetone O As per EPA M-29
B O MeCl, O As per EPA M-201A
O DI Water O Other
|
Filter: G As per EPA M-5
J@ 4" Glass 0 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 Pallflex {0 Other
-i' Impingers: ZFPMN Protocol
< DI Water O wi Protocol
0 3%H,0, O As per EPA M-202
} '> O 1N NaOH O As per EPA M-6,8
O KOH (Cr VI) O Acid Gases
a H,S0, (HChH 0O Formaldehyde
, ] 2,4-DNPH O As per EPA M-29
J O O As per EPA M-26
‘ a O Other
Integrated Gas Sample & As per EPA M-3
E )Z’Tedlar Bag A2 As per EPA M-10 On-Sire  Aailays, <
O O Other !
3 _ Oxides of Nitrogen O As per EPA M-7A
o (NO) O Other
) /ZPFuel Sample O Attached Form
j O Aggregate S-0163
. Particle Size (O X-Ray Sedigraph
I Cascade Impactor
{0 Other
Misc Samples 0 As per EPA M-6
— ] O As per EPA M-7A
O O Other
3 Type of Source: Bo.]ey
Fuel Type:
Coal: ZBituminous Wood: OWood Waste  Qil:  IWaste Oil O Natural Gas
CJAnthracite CJDust ONo. 2 O RDF
OLignite OBark ONoc. 6 O Other

') focri oo STl Godi l.
l K/§7 ////J/%J /o e

J D-56
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Interpoll Laboratories

(612) 786-6020

Sample Deposition

Job_Adce /£ G’f?”ﬁ(_ﬂ/‘/\’s A7 Source__ . 2 Bo, (o
Field Engineer___#1 /S etile, Test Site S Fe N
Date Submitted__//-Z2 -93 Date of Test__ s/ =//-%3
Test No. 2 No. of Runs Completed___3
No. Sample Type Analysis Comments
Probe Wash: As per EPA M-5
cetone As per EPA M-29
3 i MeCl, O As per EPA M-201A
0 D1 water A Other
ad
Filter: J2PAs per EPA M-5
" Glass O As per EPA M-29
3F SS Thimble O As per EPA M-201A
{J 2.5" Glass (J As per EPA M-17
O Pallflex O Other
Impingers: ZMN Protocol
DI Water 3 wi Protocol
O 3%H,0, I As per EPA M-202
d 1N NaOH O As per EPA M-6,8
3¢/ | Sroncrw O Acid Gases
4 H,S0, (HC)) {0 Formaldehyde
O 2,4-DNPH O As per EPA M-29
O O3 As per EPA M-26
O a Other
Integrated Gas Sample As per EPA M-3
3 2B Tedlar Bag B As per EPA M-10 Ori-She  Agalesic
O O Other ’

Oxides of Nitrogen
Iz (NO)

(E’As per EPA M-7A
O Other

[ AT Fuel Sample
[0 Aggregate

O Attached Form
S-0163

Particle Size

O X-Ray Sedigraph
O Cascade mpactor
O Other

— | Misc Samples
O
O

0O As per EPA M-6
O As per EPA M-7A
O Other

Type of Source: /3.:. (o s

Fuel Type:

Coal: ZB?tuminous Wood: OWood Waste  Qil: Waste Qil O Natural Gas

OAnthracite ODust ONo. 2 O RDF
OLignite OBark ONo. 6 O Other
, P44 5-278
/6’<’W(j /fab‘ // /-)/7) //H/S A7 GASTACK\WWRAFORMS\S-278.LAS
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Interpoll Laboratories
(612) 786-6020

Sample Deposition

Ob )4/7"54'/(/1:/\) C/:’. VCTﬂC.. f(/{ 7{”/"‘- Source Sﬂﬁ? FEC(,C(T C’C'J;/g/z/
J

Field Engineer Lils SR Malpi) Test Site STLL L
Date Submitted RN A Date of Test___ 7 /41 /22
Test No. /%) No. of Runs Completed__ <
‘ No. Sample Type Analysis Comments
Probe Wash: B As per EPA M-5
43 Acetone O As per EPA M-29
g 0 MeCl, O As per EPA M-201A
O DI Water O Other
a
Filter: A% As per EPA M-5
3 £ 4" Glass O As per EPA M-29
+ 3 SS Thimble O As per EPA M-201A
0 2.5" Glass (J As per EPA M-17
Llarx| O Pallflex O Other
Impingers: # MN Protocol
- & DI Water O Wi Protocol
5 0 3%H,0, O As per EPA M-202
’ 0 1N NaOH {J As per EPA M-6,8
—+ 0 KOH (Cr V1) 0 Acid Gases
8 H,S0O, (HCD {3 Formaldehyde
| . O 2,4-DNPH {0 As per EPA M-29
| .| O O As per EPA M-26
Blone| O O Other

Integrated Gas Sample
O Tedlar Bag
O

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

A

Oxides of Nitrogen
(NO,

[ As per EPA M-7A
O Other

O {J Fuel Sample O Attached Form

3 Aggregate S-0163

Particle Size O X-Ray Sedigraph
O {3 Cascade Impactor

a Other

O

Misc Samples
0

a

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

Type of Source:

P{LLZT Coolil-

Fuel Type:

Coal: [OBituminous

Wood: OWood Waste  Qil: OWaste Oil

O Natural Gas

5-278

OAnthracite ODust ONo. 2 O RDF -
OlLignite OBark ONo. 6 #F Other _ AJO f’/c‘ ¢ b
)
. o L = GASTACK\WPAF ORMS\S-278.LAS
N (” X’,Ig‘_7 /&cbw‘v/)%\ﬂ . G LA s e RIVES
D-58



Interpoll Laboratories
(612) 786-6020

Sample Deposition

Source_ 35T //Zét 57 (roign  SiweL

Job %@/’C&d CryTht sybdf
Field Engineer, DUICE LRSI T Test Site_ STALE.

Date Submitted

it//A 9L

Date of Test

10/ Y3

Test No. /< No. of Runs Completed____ 2
No. Sample Type Analysis Comments
Probe Wash: & As per EPA M-5
< | & Acetone DO As per EPA M-29
- O MeCl, O As per EPA M-201A
0 DI Water 8 Other
Blanc) O
> Filter: As per EPA M-5
~ 8 4" Glass O As per EPA M-29
-+ O SS Thimble O As per EPA M-201A
0 2.5" Glass (O As per EPA M-17
g/,m/z. O Pallflex O Other
Impingers: # MN Protocol
3 & DI Water T WI Protocol
0 3%H,0, O As per EPA M-202
i {0 1N NaOH O As per EPA M-6,8
i O KOH (Cr v O Acid Gases
647 | 5 1 so, e O Formaldehyde
. O 2,4-DNPH O As per EPA M-29
a [J As per EPA M-26
a O Other
Integrated Gas Sample (I As per EPA M-3 !4/)775/2211/7- A 1E
0 Tedlar Bag 0 As per EPA M-10
O O Other
Oxides of Nitrogen [0 As per EPA M-7A
(NO)) O Other
0O Fuel Sample O Attached Form
3 Aggregate S-0163

Particle Size

0 X-Ray Sedigraph
7 Cascade Impactor
O Other .

O
O
O
O
O

Misc Samples
|

O

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

Type of Source:

//:{/,4 57 (¢ oovie

Fuel Type:

Coal:

OBituminous

OAnthracite
OLignite

//3/7} /Yue J//gq M/W\ {\{\,1:3 ;.

;
L

Wood: OWood Waste
ODust
OBark

Oil:
ONo. 2
ONo. 6

Zr 1 :
AN

{‘/'\;_

D-59

Owaste Oil

OO Natural Gas
O RDF /
€P Other po TUC
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Interpoll Laboratories
(612) 786-6020

Sample Deposition

Particle Size

O X-Ray Sedigraph

Job__ XC S - EGrF Source____Pecc £7  LoADoe T
Field Engineer___ S 33 Test Site S 7 A<
Date Submitted L =12-9% Date of Test Sr- /- S 3
Test No. L2 No. of Runs Completed 2
No. Sample Type Analysis Comments
Probe Wash: B As per EPA M-5
& Acetone {3 As per EPA M-29
3 0 MeCl, O As per EPA M-201A
O DI water O Other
O
Filter: ¥ As per EPA M-5
4" Glass I As per EPA M-29
5 3 SS Thimble O As per EPA M-201A
' 0 2.5" Glass 8 As per EPA M-17
O Paliflex 0O Other
Impingers: # MN Protocol
# DI water O Wi Protocol
O 3%H,0, O As per EPA M-202
0 1N NaOH O As per EPA M-6,8
b 0 KOH (Cr VI) 0 Acid Gases
a H,S0, (HCY O Formaldehyde
. 0O 2,4-DNPH I As per EPA M-29
| O As per EPA M-26
O 4 Other
Integrated Gas Sample O As per EPA M-3 AN, e7 A 773
@ {0 Tedlar Bag O As per EPA M-10
a 0 Other
o Oxides of Nitrogen 0O As per EPA M-7A
(NO) O Other
O Fuel Sample O Attached Form
@ O Aggregate S-0163
0

O Cascade Impactor
8 Other

Misc Samples

3 As per EPA M-6

0 O 0O As per EPA M-7A
a O Other
Type of Source: ISA @ M‘*—’L&__
Fuel Type: =
Coal: OBituminous Wood: OWood Waste  Qil: OWaste Qil {OJ Natural Gas
OAnthracite ODust {ONo. 2 {0 RDF
OLignite OBark ONo. 6 O Other

S-278

GASTACK\WWRAFORMS\S-278.LAS
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11/29/93 18:55 T701 795”5335 o AC3 N REGION

WSS 93
K ems [, R «3

idoor

s

i

REQUIRED DATA
; for
| i . COMBUSTION SOURCES

\ Company Name Am pry £a ., Cry stal Sugar G . = G6F
C. Fuel Input '

. 1. Itemize all fuels and materials that are added to the combustion precess
‘ " during the test period.. Attach ultimate analysis of the fuel.

v

l TOEL DESCRIPTION ~TINEUT E As Rec’d  REAT TNEUT
Coal:State, City, Hine (LBS/HR)  HOISTURE (BTU/LB) (BTU/HR)
0il: Specify Grade (GAL/ER) As Rec’d (BTU/GAL)
l No. 1 ' ' ' . >
Mt Decker, Sorngy Creak; 5000 25 %o 9.200 L ob £
! ‘ Na. 2 B ' .
l Na. 3
~) TOTAL 465 £ 7
| - 3.

Are the above fuels substantially the same as those normally burned?

. )Cﬁ! » If not, explain

3.” Are the abova fuels normally burned in the pro

AR . If not, explain

portions shown above?

- B

_ 4. Describe any changes anticipared for procuremént of fuels within the
} next twvelve (12) months.

I >

: _ rak Swpr ‘f‘-‘;‘jlmf S SPEL . -
15. Equipment & Operating Data, .

1. Fumace No. _’:_4_” /yu’;? pn;ﬁi_’ < EF# S
2. Furnace ¥fg. L o p P o stion Eng S EEF I g

3. Type of Firing Zr‘a.«u‘e_[;ug _Gratr
4.

Furnace operating under normal operating conditions: No

Yes fr

, ~12-
)

j E-1



- W

00
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5. Specify normal soot blowing' fraquency: .
i i’ Lo pinwnt?s sk
2) source operating time blowing soot: ainetesTsitic—

b) number of shifts per day ,gf _/é

6. Specify soot blowing time during the test: start J2.43 end /Jigo .
Yhen vas the last time before the test that you blev soot: (date & time)
Vid ,/_’8',/‘13 3 ﬂajg Sk

7. Specify nommal ash pulling frequency: (74T imuous ask /p“/[;"'ﬁ

SiFtivg grax
a) source operating time pullimg-dches: /O  minutes/shift

b) opumber of shifcs per day 1 )
, gratt sifeie
8. Specify ash-puiiing r.i’me during the test: start AZ:4¢ end L% .

When was the last time before the test that you pulled ashes: (date &
time) /1012 % . - .

)

9. Date and procedures of last maintvenance/cleaning of the boiler (please
atrach) MM:&M%C( N

E. Instrument Data

1., Include a copy of chart records during test for the combustion

efficiency indices (CO, 0,, coz, combustihles, steam flow, air flow,
ete. )

_F. Air Pollution Control Equipment

1. Type/model cantrol equipment A ufiielons o bUPEWHS 2/5-300 Lohedlobrszt pr

, 5P of Flut: Baghonse ; 1515 RF 5 Lohselobretor
2. Air pressure drop across the control equipme’nt 5 HF « S AL

Air flow through the control equipment { /). spo ACEM Wopinal -

4. VWas the control equipment operating normally? /&4
7

Date and procedures of last maintenance/cleaning of control equipment.

&59. qu_; = Stapmppr malmiBudoof

Plant Operator‘s Certification -

I certify that the information submitted herein is accurate and correct and that
no information requested was withheld from the Division Hanager.

o1 B fhec] o b vosision Eygiuan [/ Nt Kagio
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MEASUREMENT SYSTEMS PERFORMANCE SPECIFICATIONS
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EPA Method 2SA
Calibration Error Check & Drift Determination
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" THCANALYZER SPECIFICATIONS
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l ' TOTAL HYDROCARBON ANALYZER. (FLAME
Gtﬁs Model RS 55 ,

INBTRUMENTE

IONIZATIO?!

- TECHNICAL DATES

MAINS :115V/60H
i' RECORDER OQUTPUT :0- 5V/4- 20mA

‘ MODEL: X. Manual switching
— Solenoid valves

’ HOUSING: — Case, — 19"-Rack
MEASURING RANGES: 1= 0-— 10 C,-
i 2=0- 100 C4
3=0- 1,000 C4

; | L=0- 10,000 Cy

) SPECIAL OPTIONS :
Flame_ out alarm e e

......................

—

ANALYZER CONDITIONS:
Temperature:  160°C

Zero Point = 3,90,
Gain :........ 170 .
Pressure Sefting: Sample/Spangas/Zerogas: 200 mbar
Fuel: Hydrogen :.. ......! 035 bar
) Combustion Air :........080 par
j Span Go'ses : ..300 ppm (g

24000 ppm C,

H-1
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" CALIBRATION GAS CERTIFICATION SHEETS =~







NATIONAL SPECIALTY GASES
630 UNITED DRIVE

DURHAM, NC 27713

(919) 544-3772

......

CERTIFICATE OF ANALYSIS-EPA PROTOCOL MIXTURES

REFERENCE #: 88-26690

EXPIRATION DATE: 9/15/96

CUSTOMER:TWIN CITY OXYGEN

STANDARD:
SRM #:1667B
CYL #:CLM5046
CONC.:47.3PPM

INSTRUMENT:

COMPONENT: BECKMAN THC
MODEL #: 400

SERIAL #: 1003052

LAST CAL.: 9/1/93

COMPONENT: PROPANE
MEAN CONC: 31.2PPM

COMPONENT:
MEAN CONC:

COMPONENT:
MEAN CONC:

BALANCE GAS:AIR

CYLINDER #:CC112056 CYL. PRESSURE:2000PSIG

LAST ANALYSIS DATE:9/15/93

P.O# 6422
METHOD: EPA PROTOCOL #13.0.4. G-1

REPLICATE CONC.
DATE: 9/15/93 DATE:

31.3PPM

31.1PPM

31.3PPM

REPLICATE CONC.,
DATE: DATE:

REPLICATE CONC.
DATE: DATE:

I-1



NATIONAL SPECIALTY GASES
630 UNITED DRIVE
DURHAM, NC 27713

CERTIFICATE OF ANALYSIS-EPA PROTOCOL MIXTURES

(919) 544-3772
REFERENCE #: 88-26689
EXPIRATION DATE: 9/15/96

CUSTOMER:TWIN CITY OXYGEN

STANDARD:
SRM #:1669B
CYL #:CLM812
CONC.:464PPM

INSTRUMENT:

COMPONENT: BECKMAN THC
MODEL #: 400

SERIAL # 1003052

LAST CAL.: 9/1/93

COMPONENT:
MEAN CONC:

PROPANE
303PPM

COMPONENT:
MEAN CONC:

COMPONENT:
MEAN CONC:

BALANCE GAS:AIR

CYLINDER #:CC109652

LAST ANALYSIS DATE:9/15/93

P.O.# 6422

METHOD: EPA PROTOCOL # 1 3.0.4. G-1

REPLICATE CONC.

CYL. PRESSURE:2000PSIG

DATE: 9/15/93 DATE:
303PPM
303PPM
304PPM

REPLICATE CONC.

DATE: DATE:

REPLICATE CONC.

DATE: DATE:
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NATIONAL SPECIALTY GASES
630 UNITED DRIVE

DURHAM, NC 27713

(919) 544-3772

CERTIFICATE OF ANALYSIS-EPA PROTOCOL MIXTURES

REFERENCE #: 88-26688

EXPIRATION DATE: 9/15/96

CUSTOMER:TWIN CITY OXYGEN

STANDARD:
SRM #:2648A
CYL #:FF27174
CONC.:4892PPM

INSTRUMENT:

COMPONENT: BECKMAN THC
MODEL #: 400

SERIAL #: 1003052

LAST CAL.: 9/1/93

COMPONENT: PROPANE
MEAN CONC: 2750PPM

COMPONENT:
MEAN CONC:

COMPONENT:
MEAN CONC:

BALANCE GAS:AIR

CYLINDER #:CC117599  CYL. PRESSURE:2000PSIG

LAST ANALYSIS DATE:9/15/93

P.O.# 6422
METHOD: EPA PROTOCOL # 1 3.0.4. G-1

REPLICATE CONC.
DATE: 9/15/93 DATE:

2751PPM

2749PPM

2748PPM

REPLICATE CONC.
DATE: DATE:

REPLICATE CONC.
DATE: DATE:
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Particulate Loadings 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 profi]e'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 1ice-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 1integrates 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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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 logged 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 OF. 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 oC 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 oC 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 1less 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 js 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 from the stack and from the breeching at the inlet to the
wet scrubber. The samples were collected in 15-liter gas sampling bags
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).

32 3a P2(6)
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Interpaoll Laboratories
(612)786-4020

Condensible Organic Cospounds Analysis

(State of Minnesota - MPCA Exhibit C}

Method I11-B&72-HN

Eguipaent: Separatory funnel - 500 cc wxith Teflon stopcock

Powder funnel - 75 aa ID with a 17 aa stes

Evaporating dish{es} - 200 cc or 250 cc beaker

Reagents: Diethyl ether - reagent grade

Chlaorofore - reagent grade

Sodiua sulfate - (ACS) granular anhydrous
Toluene - (if 31 hydrogen peroxide is used ta collect the
saeples)

Glass wool (Pyrex aicrofiber)

PREPARATION

Place 1 kg of granular anhydrous sodium 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.
|
The plug sust be of sufficient size so that it is held snuggly in

place by 1its own pressure. Add a one-inch layer ef dry sodium

sulfate.
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I.

Organics

Caution!

A.

ANALYSIS

Work in vented hood!!!

Organic Blank Determination

l.

Pour 125 aL of ethyl ether and 125 al of chlorofora into a

tared beaker.

Evaporate solvent in hood at 70 °F or less until no solvent
reasains.
Desiccate the saaple in dish for two hours.

Weigh the saaple to nearest 0.1 mg, record and report on

fora LSC-036.

Organic Sasple Detersination

1.

Test for peroxide in sample ether using KI strips. (I KI
strip shows positive, contact your sugervisor before
proceeding.)

Transfer the saaple solution gquantitatively to a 500 =»lL
separatory funnel. Use the first of three 25 aL chlorofora
aliquots to rinse the saaple container.

Extract with three 25 al portions of chlorofora. (Shake and

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

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

off the bottoa layer, transferring the solvent with a funnel
containing a plug of sodium sulfate intc a tared beaker.

(Do not draw off any of the aqueous layer.)

J-4



After the three chlorofors extractions, use two 25 «&aL
portions of - chlorocfora to rinse the sodiua sulfate,
collecting the rinses 1in the sase tared beaker as 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 times each.) Allow the phases to separate. (Top layer
is ethyl ether.) Draw off the bottoa layer (aquecus} into
another separatory funnel taking less than ! al of the ethyl
ether layer with. Decant the ethyl ether, passing it
through sodium sulfate and collecting the ethyl ether in the
same tared dish as the chlorcfaore.

After the three ethyl ether extractions, <take two 25 =L
portions of ethyl ether and rinse the sodiua sulfate
collecting the rinses in the same tared beaker as the
extracts.

Evaporate the solvents (chlorcfors and ethyl ether) in the
tared beaker in the hood at 70 °F or less until no solvent
reamains. {Use no hegt and have no scurces of ignition in
the hood when doing this procedure.) Do not evaporate so
quickiy as to allow evaporative cocling to 1lower the

tesperature of the container below the dew point of water,

]
otheruisz,]uater will be condensed out in the container.
Desiccate to constant weight (two hours). Recard and

report the final weight to the nearest 0.1 ag on Forn

LSC-036.
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Inorganics

If 1inorganic residue information 1is required, the following

procedure should be conducted:

A. Inorganic Blank Detersination

1. Vent the remaining aqueous phase froa the organic extraction
in the hood to remove residual organic solvents (usually
overnight).

2. Decant the impinger catch into a tared evaporating dish.

3. Evaporate all of the water in the saaple in an oven at 100
°c. Take care not to boil to prevent bumping and loss of
sasple.

4. Cool the dried saeple in the desiccator and desiccate wuntil

a constant weight is obtained.

5. Report the results to the nearest 0.1 ag on Fore LSC-0386.

B. Inorganic Saeple Detersination

Follow steps 1-5 in Section A above.

J-6



NOTES

1. Far the organics detersination, in the rare event that the iapinger
catch resulted fros a Modified Method & deteraination (502), whereby

the solution contains dilute hydrogen peroxide () 3X), do not |use

ether as an extraction solvent. Substitute toluene for ethyl ether

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

hydroperoxide.)

2. In the organics detersaination, aore than three extractions say be
required to extract all of the organics. Additional extractions

should be perforsed if the aqueous phase is still cloudy.

3. Special state reguiresents:
Michigan =~ Total saaple evaporated in tared evaporating dish on
stean bath. -
lowz - Organics and inorganics separately, as required.
Nisconcin - Use Method II-8672-WI.

Rest of states - Organics only.

REFERENCES

Proposed Standards of Performance for New Stationary Sources, Federal

Register 36(159) Part 1}, Auqust 1, 1979.

Minnesata Paollution Control Agency, Exhibit C.
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Interpoll Laboratories, Inc.
(612)786-6020

Determination of Sulfur Dioxide
From Stationary Source Samples

Interpoll Method Modified EPA 5-AIR
EPA Reference Methods 5 and 6

Version 1.0
July 17, 1991

Total Number of Revisions 0

Date of Last Revision July 17, 1991
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1 APPLICATION

This method is applicable for the determination of sulfur dioxide
emissions from stationary sources.

Method No.MOD-EPAS-AIR

Version No. 1.0
Revision No. 0]
Date July 17, 1991
Page 1 of 16
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2 RANGE

The minimum detectable 7imit of the method has been determined to be

3.4 mg of SOZ/mJ. No upper 1imit has as of yet been established.

J-11

Method No.MOD-EPAS-AIR

Version No. 1.0
Revision No. 0]
Date July 17, 1991
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3 SAMPLE HANDLING AND PRESERVATION

No preservation requirements are necessary. If possible, keep samples
cooled below 4 degrees celsius.

Method No.MOD-EPA5-AIR

Version No. 1.0
Revision No. ]
Date July 17, 19891
Page 3 of 16




4 SUMMARY OF METHOD

A gas sample is extracted from the sampling point in the stack using

a standard EPA method 5 sampling train equipped with 2 impingers containing

deionized water which collect the condensible organics. For the collection

of sulfur dioxide, the sampling train is modified by the addition of 2

impingers containing 3% peroxide.

Each impinger solution is recovered

separately in the field and returned to the laboratory for analysis.

J-13

Method No.MOD-EPAS-AIR

Version No. 1.0
Revision No. 0
Date July 17, 1991
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5 INTERFERENCES

5.1 Cations and fluorides are interferents which should be removed
by glass wool filters and an isopropanol bubbler, neither of which will

affect the sulfur dioxide collection.

5.2 Free ammonia will interfere with the sulfur dioxide analysis by
reacting with the sulfur dioxide to form particulate sulfite. This
particulate consists of white particulate noticed in the probe and
isopropanol bubbler. Alternative methods for this type of situation are

required, however, they must first be approved by the EPA.

Method No.MOD-EPA5-AIR

Version No. 1.0
Revision No. 0
Date July 17, 1991
Page 5 of 16
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6 APPARATUS AND GLASSWARE

6.2

6.3

samples.

6.4

mL sizes.

6.7
standard}).

6.8

6.10

nanometers.

Sampling train (modified EPA method 5 set up).

Wash bottles, polyethylene, 100 mL. (2)

Storage bottles, polyethylene, 100 mL, to store impinger

Pipettes, Volumetric type, 5 mL, 20 mL (one per sample), and 25

Volumetric flasks, 100 mL (one per sample) and 1000 mL size.

Burettes, 5 and 50 mL sizes.

Erlenmeyer flasks, 250 mL (one for each sample, blank and

Dropping bottle, 125 mL size.

Graduated cylinder, 100 mbL size.

Spectrophotometer, capable of measuring absorbance at 352

Method No.MOD—-EPAS-AIR

Version No. 1.0
Revision No.__ 0O
Date July 17, 1991
Page 6 of 16
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7 REAGENTS

7.1 Water: deijonized distilled to conform to ASTM Type III (D1193-
77).

7.2 Isopropanol: (80%) mix 80 mL of isopropanol with 20 mL ASTM
Type III water. Each lTot of isopropanol must be checked prior to use as

follows:

Shake 10 mL of isopropanol with 10 mL of freshly prepared 10%
potassium jodide solution. Prepare a blank by similarly treating 10
mL of distilled water. After 1 minute, read the absorbance at 352 nm
on the spectrophotometer. If absorbance exceeds 0.1, reject alcohol
for use. Alcohol may be passed through activated alumina to remove
peroxides, however, it may be more efficient to reject the lot and
purchase a reagent grade jsopropanol with low peroxides.

7.3 Hydrogen peroxide: (3%) Dilute 30% hydrogen peroxide 1:9 with
ASTM Type III water. Prepare fresh daily.

7.4 Potassium jodide solution: (10%) Dissolve 10 grams KI in ASTM
Type III water and dilute to 100 mL. Prepare as needed.

7.5 Isopropanol: (100%).

7.6 Thorin Indicator: Dissolve 0.2 grams in 100 mL ASTM Type III

water.

7.7 Barijum perchlorate solution: (0.010 N) Dissolve 1.95 grams of
barium perchlorate trihydrate in 200 mL distilled water and dilute to 1

liter with isopropanol. Standardize as in Section 10.

7.8 Sulfuric Acid Standard: (0.010 N).

Method No.MOD-EPAS5-AIR

Version No. 1.0
Revision No. 0
Date July 17, 1991
Page 7 of 16
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8 SAFETY

Normal, accepted stationary source testing safety practices should be
followed during sampling. Good laboratory practics should be followed
during the analysis. Caution should be excersized when working with

hydrogen peroxide. There are no known carcinogens used in this method.

Method No.MOD-EPA5-AIR

Version No.__ 1.0
Revision No. 0
Date July 17, 1991
Page 8 of 16
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9 PROCEDURE

9.1 Follow EPA method 5 for sampling train set up, sampling

procedures, and sample recovery.

9.2 Analysis of 3% Peroxide Catch Samples for Suilfate:

9.2.1 Note the level of fluid. Confirmwhether any sample was

lost during shipment. Record all necessary information on form S-421
(Figure 9-1),

9.2.2 Transfer contents of the bottie to a 100 mL volumetric
flask and dilute to volume with ASTM Type III water.

9.2.3 Pipette a 20 mL aliquot of this solution into a 250 mL
Erlenmeyer flask and add 80 mL of 100% isopropanol and approx. 2 drops

of thorin indicator.

9.2.4 Titrate to a pink endpoint using 0.010 N barjum
perchlorate.

9.2.5 Repeat steps 9.5.3 and 9.5.4 and average the two

results.

Method No.MOD-EPAS-AIR
Version No. 1.0
Revision No. 0
Date July 17, 1991
Page 9 of 16
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Bassssist

EPA Method 6 Sulfur Dioxide Titration Data Sheet

3

Le&s

aC

rat
il
[T

t

Sulfur Dioxide

Scurce

Figure S-1.
ntaerasll Lac
=l T2&
EPA Method &
li1tration Data Sheet
Jab
Team Leader

Date Submitted

Test Site

Date of Test

Test No. No. of Runs Completed
Date of Rnalysis Technicgian
Sample| pH of Dilution|Aliquot |No. |Start|[Final |[Volume
Test/| Laog Original {Final Vol.| Factor |Titrated|of }Vol. (Vel. [of Tit.
Run [Number |Sample +! (Viorn) (DF) (Vo) An. |Buret |Buret| (V.)
(ml) (ml) (ml)
Field pHCS.S S3Q ml 1 DF 1 ml
Blank g >-=1 8 25@ g 12 oF g S, Pl
sH 1 m 2 1 ml 2
o B ml 8 Se DF 8 20 ml
8] DF 0 ml YV
pHZZ.S! nse@ ml |m 1 DBF | g1 mi| 1
C “lG2Cem g 1@DF | @S ml
G pH 0 19@ w1 {0 25 DF 0192 ml{| 2
5] ml g S8 DF | § 2@ ml
(s} OF g ___ml
pHC3.5S S@®@ m1 o1 DF | gt mlf 1
C "1 B3 M |(Elepr | B ml
0 pH 0 100 ml Q0 25 DFE 0 18 ml| 2
—in ml |@ S0 DF | O 2@ ml
0 DF [m] ml {Avg
H¢Z.S! 0 S@@ ml Ilg 1+ DF ot ml} 1
o» I A2€0 ml [ 1@ DF | 85 ml
! 0 pH 0 10® ml |0 25 DF 018 ml}{ 2
n} ml g SO DF g 2@ m m————T7————
g BF | O __ml|Avg |AERER|ERERS
pH<3. S @@ ml {01 DF | ot mlf t
0 B35 a1 |Biebr | H: A
g pH G120 ml {25 DF | O 1@ m1| 2
8] ml 1 S@ DF 0 28 ml ————
g DF | O ___mliAvg | ZRERs | S
pH<3.5 S3Q ml 1 DF
0 - 8323 i Bieor | 8
0 pH 0 122 ml |{J 25 DF 0
O ml 0 ©@ DF 0
0 DF a
H{Z. S S0@ ml 1 DF
oe 183555 |Bieor | 8
O pH 0 106G ml g 23 DF [n]
o ml |g S@ DF | O
g DF g
H<C3S.3S S0Q ml 1 DF
DpRes-3) B33 a1 |9 ier | B
g pH | o1ee mi (@ 25 DF | g
] ml |0 S8 DF | O
0 DF g
0 pH3S.3| 0 S0@ w1l |01 DF 01 mif 1t
0O 250 ol 8 1@ DF B 5 ml
H 0 122 ml 25 DF 193 ml)| 2
e I ml |g S8 DF Q20 ml
O DF —ml |Avg | SR | Mo
H<Z.S 500 ml 1 DF 1 ml 1
oe 0 358 Al 8 1@ DF 8 5 ml
OpH___ 8 100 m1 [0 25 DF | O 1@ ml] 2
g ml |0 S@ DF g2 ml —p———
g ___DF | 0 __ _ml|Avg | EREEE| SGES
Normality of Titrant(N): N 0O lon Exchange
D EPA Audit(w)
Vol. Titrant for Fiaeld blank(Vs): ml Audit Nao.
Vol. Titrant for Maethod Blank: ml Audit No.
¥ If pH )3.5 Adjust with conz. per=hloric ac<id to pA™2.@ S-421

J-19
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9.3 Analysis of DI Water Catch Samples for Sulfate:

9.3.1 Transfer the contents of the bottle to a 500 mL
volumetric flask and bring up to volume with ASTM Type III water. Use

form S-421 (Figure 9-1) to record all necessary information.

9.3.2 Pipette a 100 mL aliquot into a 250 mtL Erlenmeyer flask,
add 100 ulL of 30% peroxide. Test solution with KI paper. If paper
turns purple, the solution is KI positive. If the paper stays white,
continue adding 100 ul increments of 30% peroxide until positive KI

paper indication is achieved.

9.3.3 Titrate sample according to steps 9.5.4 and 9.5.5.

9.4 Analysis of DI Water Catch Samples for Condensible Organics:

Using the 400 mL of sample left after step 4.6.2, check this
sample with KI paper for evidence of possible peroxide contamination.
If the KI paper turns purple, check with your supervisor before
proceeding. If the KI paper stays white in color, proceed with

standard Minnesota protocol extraction (Interpoll Method II-8672-MN).

Method No.MOD-EPAS—AIR
Version No. 1.0
Revision No. 0
Date July 17, 1991
Page_ 11 of 16
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10 CALCULATION

10.1 For the calculation of sulfur dioxide, use the information

recorded on form S$-421 (Figure 9-1), fill out form S-421A (Figure 10-1) and

perform the required calculations.

10.2 For the calculation of condensible organics, follow standard

Minnesota protocol (Interpoll Method II-8672-MN).

J-21
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Figure 10-1. EPA Method 6 Sulfur Dioxide Calculation Data Sheet.

Interpoll Laboratories
(612) 786-6020

P EPA Method 6 Sulfur Dioxide

Calculation Data Sheet?®
Job Source
Team leader Test Site ;
Date submitted Date of Test !
Test Number No. of Runs Completed
Date of analysis Technician

MEQ Calculation

DF = Dilution Factor
MEQ = DF N (Vs = Vp) V, N = Normality of Titrant
Va Vs = Volume of Titrant Sample (ml)
Vo = Volume of Titrant Blank (ml)
Vs = Final Volume of sample (ml)
Va = Volume of Aliguot (ml)
wWater Catch
Test Run MEQ = ( ) ( 2 - () = MEQ
( )
Test Run MEQ = ( Y ( JX¢ - Y ) = MEQ
( )
Test Run MEQ = ( ) ) - Y3 = MEQ
( )
3X Peroxide Catch
Test Run MEQ = ( 2 )¢ d W) = MEQ
( )
Test Run MEQ = { DA 3y - ye ) = MEQ
( )
Test Run MEQ = ( ) ( ) ( - () = MEQ
( )
Tota] MEQ Per Run: Test Run = MEQ
Test Run = MEQ
Test Run = MEQ

Comments:

1 Form to be used in conjunction with combination method 5 and 6 train.
S-421A

Method No.MOD-EPAS-AIR
Version No. 1.0
Revision No. (0]
Date July 17, 1991
Page 13 of 16
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11 QUALITY CONTROL PROCEDURES

11.1 One blank must be titrated with each series of samples.

11.2 An acetone reagent blank will be used as the probe wash field
blank. Samples will be blank corrected using the acetone reagent blank

results.

11.3 Replicate titrations must meet the 1imits set in Section 12 of
this method.

11.4 EPA supplied audit samplies will be analyzed at each field site.
These audit samples will follow the same procedures as all other samples.
The results of the audit samples must meet the requirements set in Section
12 of the method.

11.5 A7l leak checks outlined in Section 9 - procedure, are guality

control checks.

11.6 All calibration steps required in EPA Method 5 should be

followed for correct usage of the sampling train.

Method No.MOD-EPA5-AIR
Version No. 1.0
Revision No. 0
Date July 17, 1991
Page_ 14 of 16

J-23



12 ACCURACY AND PRECISION

12.1 The precision control limit for replicate titrations is 1

percent or 0.2 mt whichever is larger.

12.2 The concentrations of the audit samples obtained from the EPA
shall agree within 5 percent of the actual concentrations. If the 5
percent specification is not met, reanalyze the compliance samples and
audit samples, and include initial and reanalysis values in the test

report.

Method No.MOD-EPAS5-AIR
Version No. 1.0
Revision No. ]
Date July 17, 1991
Page 15 of 16
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13 REFERENCES

13.

1990).

1

CFR Title 40 Part 60 Appendix A:

13.2 CFR Title 40 Part 60 Appendix A:

1990).
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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
collected, 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

J-26



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 manifoid/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 ijon
chromatography as per EPA TA.

The 1internal volume of each numbered flask assembly has been
measured prior to initial 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.
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4.2 Performance Evaluation Tests. The
owner of a lidar system shall subject such a
1idar system to the performance verification
tests described in Section 3, prior to first use
of this method. The annual calibration shall
pe 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.
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2466621, :

5.2 Field Evaluation of Mobile Lidar for
the Measurement of Smoke Plume Opacity,
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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
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4-73-002, October 1973.
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5.7 Laser Institute of America Laser
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ation Control for Health and Safety Act of
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METHOD 10—DETERMINATION OF CARBON

MONOXIDE EMISSIONS FFROM STATIONARY
Sources :

L Principle and Applicability

1.1 Principle. An integrated or continuous
82s sample is extracted from a sampling
point and analyzed forﬂcarbon 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 continuous or an in-
tegrated sample is to be used.

2. Range and Sensitivity

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. r'or example, discrimination ratios
for water (H.,O) and carbon dioxide (CO.,)
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 CO. 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).

S5.1.1 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 moisture.

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-COOLED CONDENSIR

TO ANALYZER

FILTIR (GLASS ®mOOL]

ALYE

Figure 10-1, Comilruous sampling rafe.

Figwe 10-2. lmepaird ¢83 sompling Wain.

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. 1 (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¢fm) through NDIR.

5.3.9 Recorder (optional). To provide per-
manent record of NDIR readings.

6. Reagents

6.1 Calibration Gases. Known concenfra-
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-
formance standard. The calibration gases
shall be certified by the manufacturer to be
within =2 percent of the specified concen-
tration.
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Figure 10-3. Anslyticsl equiprmnt,

6.2 Silica Gel. Indicating type, 6 to 16
mesh, dried at 175° C (347" F) for 2 hours.

6.3 Ascarite. Commercially available.

7. Procedure

7.1 Sampling.

7.1.1 Continuous Sampling. Set up the
equipment as shown in Figure 10-1 making
sure all 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
CO. 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 Pigure 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.
CO. 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 Figure 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 malfunction is detected. Record the
sample data on Table 10-1.

3. Calidbration

Assemble the apparatus according to
Figure 10-3. Generally an instrument re-
jquires a2 warm-up period before stability is
sbtained. 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, i.e., filter, condenser,
drying tube, and CO, 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
:he calibration gases.

TABLE 10-1—FIELD DATA

Comments
Location
Test
Date
Operator
Clock time Rotarneter setting, liters per

minute (cubic feet per minute)

3. Calculation

Calculate the concentration of carbon
nonoxide in the stack using Equation 10-1.

Cco atack = Cco .\'DIR( 1- Fm,)

Eq. 10-1
Where:

Co wua=Concentration of CO in stack, ppm
by volume (dry basis).
»or=Concentration of CO measured by
NDIR analyzer, ppm by volume (dry

, basis).

“co,=Volume fraction of CO, in sample, i.e.,

pPercent 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) ........ccccoeeeeneee ] 0-1000 ppm.
Qutput (MINIMUM) ......ceeeeeereeneees 0-10mV.
Minimum detectable sensitivi- | 20 ppm.

Rise time, 90 percent (maxi- | 30 seconds.

mum).

Fall time, 90 percent (maxi- | 30 seconds.
mum).

Zero drift (Maximumy)......ccveeeenenn 10% in 8 hours.

Span drift (maximum)....
Precision (minimumy}..

..] 10% in 8 hours.
| +=2% of full scaie.

Noise {maximum).......c.ecceeeceeece-s = 1% of full scale.

Linearity {maximum deviation) .] 2% of full scale.

Interference rejection ratio ....... CO,—1000 to 1, H0--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 read-
ing of 90 percent of the ultimate recorded
concentration.

Rise Time (90 percent)—The interval be-
tween initial response time and time to 90
percent response after a step increase in the
inlet concentration.

Fall Time (90 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 iIn instrument
output over a stated tirme 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 deviations 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.

METHOD 10A—DETERMINATION OF CARBON
MONOXIDE EMissions IN CERTIFYING
CONTINUOUS EMISSION MONITORING SYS-
TEMS AT PETROLEUM REFINERIES

1. Applicability and Principle

1.1 Applicabdbility. 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-

! Mention of trade names or commercial
products in this publication does not consti-

40 CFR Ch. | (7-1-92 Edifion)

stalled in petroleum refineries on fluid catg.
lytic cracking unit catalyst regenerators (4g
CTFR Part 60.105(a)X(2)).

1.2 Principle. An integrated gas sample Iy
extracted from the stack, passed through gp
alkaline permanganate solution to remove
sulfur and nitrogen oxides, and collected in
a Tedlar bag. The CO concentration in the
sample is measured spectrophotometric
using the reaction of CO with p-sulfaming.
benzoic acid.

1.3 Range and Sensitivity.

1.3.1 Range. Approximately 3 to 1800 ppy
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 limit 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 potassium permanganate scrubbing so-
lution. Carbon dioxide (CO:) does not inter-
fere, but, because it is removed by the scrub-
bing solution, its concentration must be
measured independently and an appropriate
volume correction made to the sampled gas.

1.5 Precision, Accuracy, and Stabdility.

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 PFigure 10A-1, and component parts are
discussed below: :

tute the endorsement or recommendation
for use by the Environmental Protection
Agency.
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g ey
STACK wWALL
| g0
\.
GLASS wOoOL
PLUG IN
PROBE TIP
GREENBURG.-SMITH
ILPINGERS
Figure 10A-1.
2.1.1 Probe. Stainless steel, sheathed

Pyrex glass, or equivalent, equipped with a
glass wool plug to remove particulate
matter.

2.1.2 Sample Conditioning System. Three
Greenburg-Smith impingers connected in
series with leak-free connections.

RIGID,PROTECTIVE "

Pt. 60, App. A, Meth. 10A

RATEMETER

SURGE TANK

} M4

s — JWAY VALVE

TEDLAR
BAG

CONTAINER

Sampling train,

2.1.3 Pump. Leak-free pump with stainless
steel and Teflon parts to transport sa.rnple
at a flow rate of 300 ml/min to the flexible
bag.

" 2.1.4 Surge Tank. Installed between the
pump and the rate meter to eliminate the

- pulsation effect of the pump on the rate

meter.
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2.1.5 Rate Meter. Rotameter, or equiva-
lent, to measure flow rate at 300 ml/min.
Calibrate according to Section 5.2.

2.1.6 Flexible Bag. Tedlar, or equivalent,
with a capacity of 10 liters and equipped
with a sealing quick-connect plug. The bag
must be leak-free according to Section 4.1.
For protection, it is recommened that the
bag be enclosed with a rigid container.

2.1.7 Valves. Stainless-steel needle valve to
adjust flow rate, and stainless-steel three-
way valve, or equivalent.

2.1.8 CO: Analyzer. Method 3 or its ap-
proved alternative to measure CO. concen-
tration to within 0.5 percent.

2.1.9 Volume Meter. Dry gas meter, cali-
brated and capable of measuring the sample
volume under rotameter calibration condi-
tions of 300 ml/min for 10 minutes

2.1.10° Pressure Gauge. A water filled U-
tube manometer, or equivalent, of about 28
cm (12 in.) to leak-check the flexible bag.

2.2 Analysis.

40 CrX Ch. | (/~-1-Y2 Edition)

2.2.1 Spectrophotometer. Single- or
double-beam to measure absorbance at 425
and 600 nm. Slit width should not exceed 20
nm.

2.2.2 Spectrophotometer Cells. 1-con path-
length.

2.2.3 Vacuum Gauge. U-tube mercury
manometer, 1 meter (39 in.), with 1-mm divi-
sions, or other gauge capable of measuring
pressure to within 1 mm Hg.

2.2.4 Pump. Capable of evacuating the
gas reaction bulb to a pressure equal to or
less than 40 mm Hg absolute, equipped with
coarse and fine flow control valves.

2.2.5 Barometer. Mercury, aneroid. or
other barometer capable of measuring at-
mospheric pressure to within 1 mm Hg.

2.2.6 Reaction Bulbs. Pyrex glass, 100.ml
with Teflon stopcock (Figure 10A-2), leak-
free at 40 mm Hg, designed so that 10 ml of
the colorimetric reagent can be added and
removed easily and accurately. Commercial-
ly available gas sample bulbs such as Su-
pelco Catalog No. 2-2161 may also be used.
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Figure 10A-2. Sample reaction bulbs.
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2.2.7 Manifold. Stainless steel, with con-
nections for three reaction bulbs and the
appropriate connections for the manometer
and sampling bag as shown in Figure 10A-3.

2.2.8 Pipets. Class A, 10-ml size.

2.2.9 Shaker Table. Reciprocating-stroke
type such as Eberbach Corporation, Model
6015. A rocking arm or rotary-motion type
shaker may also be used. The shaker must

MANOMETER

40 CFR Ch. | (7-1-92 Edition’
be large enough to accommodate at least six
gas sample bulbs simultaneously. It may be
necessary to construct a table top extensior
for most commercial shakers to provide suf-
ficient space for the needed bulbs (Figure
10A-4). ’

2.2.10 Valve.
valve.

Stainless steel shut-of:

" FINE ADJUST VALVE
j/ JFOARSE ADJUST VALVE

T

REACTION BULBS

Figure TOA-3.

2.2.11 Analytical Balance. Capable of ac-
curately weighing to 0.1 mg.

VACUUM
PUMP

TEDLAR
BAG

Sample bulb filling systei.

3. Reagents

Unless ot.herwise‘ indicated, all reagents
shall conform to the specifications estab-
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lished by the Committee on Analytical Rea-
gents of the American Chemical Society,
where such specifications are available. oth-
erwise, the best available grade shall be

3.1 Sampling.

3.1.1 Water. Deionized distilled, as de-
scribed in Method 6, Section 3.1.1.

.3.1.2 Alkaline Permanganate Solution,
0.25 M KMn0./1.5 M NaOH. Dissolve 40 g
KMno0. and 60 g NaOH ‘n water, and dilute
to 1 liter. ’

3.2 Analysis.

Figure 10A-4.

Shaker table adapter

Pt. 60, App. A, Meth. 10A

3.2.1 Waler. Same as in Section 3.1.1.

3.2.2 1 M Sodium Hydroride (NaQH) So-
lution. Dissolve 40 g NaOH in approximate-
ly 900 ml of water, cool, and dilute to 1 liter.

3.2.3 0.1 M Silver Nitrate (AgNO;) Solu-
tion. Dissolve 8.5 g AgNO, in water, and
dilute to 500 ml.

3.2.4 0.1 M Para-Sulfaminobenzoic Acid
(p-SABA) Solution. Dissolve 10.0 g p-SABA
in 0.1 M NaOH (prepared by diluting 50 ml
of 1 M NaOH to 500 ml), and dilute to 500
ml with 0.1 M NaOH.
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3.2.5 Colorimetric Solution. To a flask.
add 100 ml of p-SABA solution and 100 ml
of AgNO, solution. Mix, and add 50 ml of 1
M NaQOH with shaking. The resultant solu-
tion should be clear and colorless. This solu-
tion is acceptable for use for a period of 2
days.

3.2.6 Standard Gas Mixtures. Traceable
to NBS standards and containing between
50 and 1000 ppm CO in nitrogen. At least
two concentrations are needed to span each
calibration range used (Section 5.3).

The calibration gases shall be certified by
the manufacturer to be within 2 percent of
the specified concentrations.

4. Procedure

4.1 Sample Bag Leak-checks. While a bag
leak-check is required after bag use, it
should also be done before the bag is used
for sample collection. The bag should be
leak-checked in the inflated and deflated
condition according to the following proce-
dures.

Connect the bag to a water manomaeter,
and pressurize the bag to 5 to 10 cm H.0 (2
to 4 in. H,0). Allow the bag to stand for 60
minutes. Any displacement in the water ma-
nometer indicates a leak. Now, evacuate the
bag with 2 leakless pump that is connected
on the downstream side of a flow-indicating
device such as a 0-to 100-ml/min rotameter
or an impinger containing water. When the
bag is completely evacuated, no flow should
be evident if the bag is'leak-free.

4.2 Sampling. Evacuate the Tedlar bag
completely using a vacuum pump. Assemble
the apparatus as shown in Figure 10A-1.
Loosely pack glass wool in the tip of the
probe. Place 400 ml of alkaline permanga-
nate solution in the first two impingers and
250 ml in the third. Connect the pump to
the third impinger, and follow this with the
surge tank, rate meter, and three-way valve.
Do not connect the Tedlar bag to the
system at this time.

Leak-check the sampling system by plac-
ing a vacuum gauge at or near the probe
inlet, plugging the probe inlet, opening the

40 CFR Ch. | (7-1-92 Editic

three-way valve, and pulling a vacuum
approximately 250 mm Hg on the syste
while observing the rate meter for flow.
flow is indicated on the rate meter, do r
proceed further until the leak is found a
corrected.

Purge the system with sample gas by
serting the probe into the stack and drawi-
sample through the system at 300 ml/m
=10 percent for 5 minutes. Connect the ev:
uated Tedlar bag to the system, record t
starting time, and sample at a rate of 3
mil/min for 30 minutes, or until the Tedl
bag is nearly full. Record the sampling tin
the barometric pressure, and the ambie
temperature. Purge the system as describ.
above immediately before each sample.

The scrubbing solution is adequate for :
moving sulfur and nitrogen oxides from
liters of stack gas when the concentration
each is less than 1,000 ppm and the CO; cc
centration is less than 15 percent. Repla
the scrubber solution after every fifi
sample.

4.3 Carbon Dioxide Measurement. Me:
ure the CO, content in the stack to tl
nearest 0.5 percent each time a CO samp.
is collected. A simultaneous grab samp
analyzed by the Fyrite analyzer is accept
ble.

4.4 Analysis. Assemble the system show
in Figure 10A-3. and record the informatic
required in Table 10A-1 as it is obtaine
Pipet 10.0 ml of the colorimetric reager
into each gas reaction bulb, and attach t}
bulbs to the system. Open the stopcocks :
the reaction bulbs, but leave the valve 1
the Tedlar bag closed. Turn on the pum,
fully open the coarse-adjust flow valve, ar
slowly open the fine-adjust valve until tr
pressure is reduced to at least 40 mm H.
Now close the coarse adjust valve, and ol
serve the manometer to be certain that tr
system is leak-free. Wait a2 minimum of
minutes. If the pressure has increased les
than 1 mm, proceed as described below. If
leak is present, find and correct it befor
proceeding further.
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TABLE 10A-1. DATA RECORDING SHEET FOR SAMPLES ANALYZED IN TRIPLICATE

1 T T T T T Partial | 1 1 T T
sample |Room {Stack | | 8uld |Reagent |pressure ofl |Shaking|l Adbs | . | | Avg.
no./ ltemp, |3 CO7 [Buld| vol.,[vol. n Igas fn bulbl Py,., | time, | versus | A -A. | Ag | Ag
T t°c ! | no.llitersiduld, 1teri maHg | mmHg | min | water | ] |
ant T 1 T 1 T 1 1 T ] T T
T T 1 T 1 1 1 i T ] T T
sid. 1 1 T ] T 1 T ] ] T 1 T |
| T 1 i 1 1 T 1 | T T !
- 1 T T T 1 1 T 1 1 1 T 1
stg. 2 | T T ] T ] ] T T T T |
[ T I { Kl 1 T ] I 1 1 |
- 1 T 1 1 T T T ] 1 ] T 17
Semple 1| T i i T 1 T T B 1 1 |
| ] T i A 1 T 1 1 1 1 |
1 1 T T T 1 ] 7 T 1 T T
Sample 21 i T T 1 T 1 ] T I 1 |
T | T T | 1 1 T ] 1 |
I 1 1 1 1 T 7 T 1 1 ] 1
Sample 31 T 7T T T 1 1 T 1 1 !
| T T | 1 1 ] 1 ! | 1 |

Record the vacuum pressure (P,) to the
nearest 1 mm Hg, and close the reaction
bulb stopcocks. Open the Tedlar bag valve,
and allow the system: to come to atmospher-
ic pressure. Close the bag valve, open the
pump coarse adjust valve, and evacuate the
system again. Repeat this fill/evacuation
procedure at least twice to flush the mani-
fold completely. Close the pump coarse
adjust valve, open the Tedlar bag valve, and
let the system fill to atmospheric pressure.
Open the stopcocks to the reaction bulbs,
and let the entire system come to atmos-
pheric pressure. Close the bulb stopcocks,
remove the bulbs, record the room tempera-
ture and barametric pressure (P,,,, t0 near-
est mm Hg), and place the bulbs on the
shaker table with their main axis either par-
allel to or perpendicular to the plane of the
table top. Purge the bulb-filling system with
ambient air for several minutes between
samples. Shake the samples for exactly 2
hours. .

Immediately after shaking, measure the
absorbance (A) of each bulb sample at 425
nm if the concentration is less than or equal
to 400 ppm CO or at 600 nm if the concen-
tration is above 400 ppm. This may be ac-
complished with multiple bulb sets by se-
quentially collecting sets and adding to the
shaker at staggered intervals, followed by
sequentially removing sets from the shaker
for absorbance measurement after the two-
hour designated intervals have elapsed.

Use a small portion of the sample to rinse
a spectrophotometer cell several times
before taking an aliquot for analysis. If one
cell is used to analyze multiple samples,
rinse the cell several times between samples
with water. ‘

Prepare and analyze standards and a rea-
gent blank as described in Section 5.3. Use
water as the reference. Reject the analysis
if the blank absorbance is greater than 0.1.
All conditions should be the same for analy-
sis of samples and standards. Measure the
absorbances as soon as possible after shak-
ing is completed. Determine the CO concen-
tration of each bag sample using the cali-
bration curve for the appropriate concentra-
tion range as discussed in Section 5.3.

5. Calibration

5.1 Bulb Calibration. Weigh the empty
bulb to the nearest 0.1 g. Fill the bulb to the
stopcock with water, and again weigh to the
nearest 0.1 g. Subtract the tare weight, and
calculate the volume in liters to three signif-
icant figures using the density of water (at
the measurement temperature). Record the
volume on the bulb; alternatively, mark an
identification number on the bulb, and
record the volume in a notebook.

5.2 Rate Meter Calibration. Assemble the
system as shown in Figure 10A-1 (the im-
pingers may be removed), and attach a
volume meter to the probe inlet. Set the ro-
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tameter at 300 mil/min. record the volume
meter reading, start the pump. and pull gas
through the system for 10 minutes. Record
the final volume meter reading. Repeat the
procedure and average the results to deter-
mine the volume of gas that passed through
the system.

5.3 Spectrophotometer Calibration
Curve. The calibration curve is established
by taking at least two sets of three bulbs of
known CO collected from Tedlar bags
through the analysis procedure. Reject the
standard set where any of the individual
bulb absorbances differ from the set mean
by more than 10 percent. Collect the stand-
ards as described in Section 4.2. Prepare
standards to span the 0- to 400- or 400- to
1000-ppm range. If any samples span both
concentration ranges, prepare a calibration
curve for each range. A set of three bulbs
containing colorimetric reagent but no CO
should serve as a reagent blank and be
taken through the analysis procedure.

Calculate the average absorbance for each
_ set (3 bulbs) of standards using Equation
10A-1 and Table 10A-1. Construct a graph
of average absorbance for each standard
against its corresponding concentration in
ppm. Draw a smooth curve through the
points. The curve should be linear over the
two concentration ranges discussed in Sec-
tion 1.3.1.

6. Calculations

Carry out calculations retaining at least
one extra decimal figure beyond that of the
acquired data. Round off figures after final
calculation.

6.1 Nomencla(:ure.

A=Sample absorbance, uncorrected for the
reagent blank.

A.=Aborbance of the reagent blank.

A,=Average sample absorbance per liter,
units/liter.

B.=Moisture content in the bag sample.

C=CO concentration in the stack gas, dry
basis, ppm. :

C,=CO concentration of the bag sample,
dry basis, ppm.

C,=CO concentration from the calibration
curve, ppm.

F=Volume fraction of CO: in the stack.

n=Number of reaction bulbs used per bag '

sample.
P...=Barometric pressure, mm Hg.

40 CFR Ch. | (7-1-92 Edition)

P.=Residual pressure in the sample bulb
after evacuation, mm Hg.

P.=Vapor pressure of H:0 in the bag (from
Table 10A-2), mm Hg.

V,=Volume of the sample bulb. liters.

V,=Volume of reagent added to the sample
bulb, 0.0100 liter.

6.2 Average Sample Absorbance per Liter.

Average the three absorbance values for
each bulb set. Then calculate A, for each set
of gas bulbs using Equation 10A-1. Use A, to
determine the CO concentration from the
calibration curve (C,).

(A-A)) (P,
(Vo—=V) (Pr.,.— P

A, =

Eq. 10A-1

NoTte: A and A, must be at the same wave-
length.

6.3 CO Concentration in the Bag.

Calculate C, using Equations 10A-2
and 10A-3. If condensate is visible in
the Tedlar bag, calculate B, using
Table 10A-2 and the temperature and
barometric pressure in the analysis
room. If condensate is not visible, cal-
culate B, using the temperature and
barometric pressure recorded at the
sampling site.

P.
B, = Eq. 10A-2
Poar
G,
Co=—""T" Eq. 10A-3
(1-BJ)

6.4 CO Concentration in the Stack.
C=C(1-F)
Eq. 10A4
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TABLE 10A-2.

Pt. 60, App. A, Meth. 108

MOISTURE CORRECTION

- o -
————

Yemperature,| Vapor pressure | Temperature,| Vapor pressure

°C of H20, mm Hg °C of Hp0, mm Hg
4 6.1 18 15.5

6 7.0 20 17.5

8 8.0 22 | 19.8

10 9.2 24 22.4

12 10.5 26 25,2

14 12.0 28 28.3

16 13.6 30 31.8
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MEeTHOD 10B—DETERMINATION OF CARBON
MoNOXIDE EMISSIONS FROM STATIONARY
SOURCES

1. Applicability and Principle

1.1 Applicability. This method applies to
the measurement of carbon monoxide (CO)
emissions at petroleum refineries and from
other sources when specified in an applica-
ble subpart of the regulations.

1.2 Principle. An integrated gas sample is
extracted from the sampling point and ana-
lyzed for CO. The sample is passed through
a conditioning system to remove interfer-
ences and collected in a Tedlar bag. The CO
is separated from the sample by gas chro-
matography (GC) and catalytically reduced
to methane (CH,) prior to analysis by flame
ionization detection FID. The analytical
portion of this method is identical to appli-
cable sections in Method 25 detailing CO
measurement. The oxidation catalyst re-
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Total Hydrocarbons

The hydrocarbon (volatile organic compounds) concentrations
were determined by collection in pre-cleaned virgin six-liter Tedlar
bags and analysis by flame ionization using a Scott total hydrocarbon
analyzer calibrated against methane in air standard gases. The bags
were purged with hydrocarbon free zero gas prior to testing until the
total hydrocarbon concentration in each bag was less then 1.0 ppm. The
sampled bags (integrated sample over five minutes with Teflon probe)
were analyzed on the same day as they were collected.
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CALCULATION EQUATIONS

METHOD 2
T
- - s{avg)
TV 85.48 C (V 4p) —-LPS i
W,4 ° 60(1 - Bws) Vs A (T 0 ) (92592)
i slavg) “°7°
Qa = 60 VS A
. _ 4,995 Qs,d Gd
9 l- Bws
RH* = 100 (thwb 0.0003541 PS (Tdb - wa))/thdb
. = /
Bhs RHAVP, 4, ) /P
4.585 x 1072 PMs
Ts {avg)

*Alternate equations for calculating moisture content from wet bulb and
dry buld data.
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EA

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 (relative to air), dimensionless
Isokinetic variation, percent by volume

Molecular weight of stack gas, dry basis, g/g - mole.
Mass flow of wet f]ue 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.
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Qs,d

RH

Tdb
Ty
Tm(avg)

Ts(avg)

Tstd

Vic

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

Re]gtive humidity, %

Ory bulb temperature of stack gas, OF

Wet bulb temperature of stack gas, OF

Absolute average dry gas meter temperature, OR
Absolute average stack temperature, OF
Standard absolute temperature, 528 OF (68 OF)
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 Tq4p, IN. HG.
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VPtwb = Vapor pressure at Typ, IN. HG
AH = Average pressure differential across the orifice
meter, I[N. WC.
AP = Velocity pressure of stack gas, IN. WC.
Y = Dry test meter correction coefficient, dimensionless
o = Actual gas density, LB/ACF
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CALCULATION EQUATIONS

METHOD 3
100(%0, - ).5% CO)
%EA 2
? 0.264% N2 - %02 + 0.5% CO
Md = 0.44(%C02) + 0.32 (%02) + 0.28 (%N2 + %C0)
MS = Md (I - Bws) + 0.18 Bws
s - 'w(std)
WS

Vw(std) i Vm(std)
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CALCULATION EQUATIONS

METHOD 5
P + AH/13.6
- bar
Vi(std) = 17-65 Vo v (—— )
m(avg)
V(stq) = 0-0472 Vi
8 - vwistd)
WS Vu(std) ¥ Vin(sta)
T v
td)
I = 0.0044 (,S{avg) mls )
PoV A B (1 -8_)
. _ 15.43 M,
S Vm(std)
272.3 M P
¢ =T R
a s{avg) ( w(std)f m(std))
(m), = 8.5714 x 1072 ¢_ Q
p’l : s “s,d
_ -1
1.3228'x 107* M_ A
(h), = -t
p’'2 0 An
. _ (mph +(mgz
P 2
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EA

]

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 (relative 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.
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RH

Tdb
Twb
Tm(avg)
Ts(avg)

Tstd

"

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, OF

Absolute average dry gas meter temperature, OR
Absolute average stack temperature, OF
Standard absolute temperature, 528 OF (68 OF)
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 Tgqp, IN. HG.
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CALCULATION EQUATIONS

METHOD 6
Vme
Vetd = 17.64 —="1- (MIDGET IMPINGER VERSION)
m
i
17.64 Vm (Pb + 13.6)Y :
Vetd = T (LARGE IMPINGER VERSION)
m
en Vsoln
MEQ = (Vt - th) N (-T—') DF
a
c - -5
s 7.06x10  MEQ
vstd
. _ .30 CFy  FL
20.90 - B B!
0, co,

Cc (MG/DSCM) = 1.60186x107 Cg

C¢ (GR/DSCF) = 7000 Cq

Cs (ppm, dry) = 6.02119x106 Cg

_Hey
100

Cc (ppm, wet) = 6.02119x106 Cg (1 -
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Cs (GR/DSCF)

Cs (MG/DSCM)

DF

Fq

MC

MEQ

SYMBOLS

Average oxygen content in flue gas, % v/v, dry

Average carbon dioxide content in flue gas, % v/v,
dry

Concentration of sulfur dioxide in flue gas, dry
basis, corrected to standard conditions, LB/DSCF

Concentration of sulfur dioxide in flue gas, dry
basis, corrected to standard conditions, GR/DSCF

Concentration of sulfur dioxide in flue gas, dry
basis, corrected to standard conditions, MG/DSCM

Dilution Factor
Emission factor, LB of S0,/108BTU
Dry oxygen F-Factor for given fuel type, DSCF/lOGBTU

Carbon dioxide F-Factor for given fuel type,
DSCF/1068TU

Average pressure drop across calibrated orifice, IN.

W.C.r - - e

Dry test meter correction factor, dimensionless
Moisture content of flue gas, % v/v

Total milliequivalents of SOz in gas sample
Normality of barium perchlorate titrant

Barometric pressure at the dry gas meter, IN. HG.
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Cs (ppm-dry)

Cs (ppm-wet)

Concentration of sulfur dioxide in flue gas, dry
basis, (v/v), ppm

Concentration of sulfur dioxide in flue gas, wet
basis, (v/v), ppm

Absolute average dry gas meter temperature, OR
Volume of sample aliquot titrated, cc
Dry gas volume as measured by the dry gas meter, DCF

Dry gas volume as measured by the dry gas meter,
corrected to standard conditions (at 68 OF and 1
atmosphere), DSCF

Total volume of the solution in which the sulfur dioxide
sample is contained, cc

Volume of barium perchlorate titrant used for the sample,
cc (average of replicate titrations)

Volume of barium perchlorate titrant used for the blank,
cc
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CALCULATION EQUATIONS

METHOD 7
P, P,
Vosrqy = 17.64 (V= 25) PR
c, = 6.243 X lo's-V—Jﬂ———
m(std)
2090 C_F
E " 209 - B

2

C_ (GR/DSCF)

7000 C
s

C_ (MG/DSCM) 1.60186 X 107 C,

C, (ppm-dry) = 8.37552 X 10° C,
.
G | 502 3
d —_ —— e
C, (ppm-3% 0,)= 8.37552 X 10° C_ I +| 55752 &7 |
2
C_ (ppm-wet) = 8.37552 X 105 C_ - (I - —%X,
s -ppm—we = % s 100

CeE6-1
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C
s

C
s

MC

C
s

C, (ppm~3% 92)

C

S

(GR/DSCF)

(MG/DSCM)

(ppm~dry)

(ppm~weT)

SYMBOLS

Average oxygen content in flue gas, % v/v

Concentration of nitrogen oxides in flue gas, dry basis,
corrected to standard conditions, LB/DSCF

Concentration of nitrogen oxides in fiue gas, dry basis,
corrected to standard conditions, GR/DSCF °

Concentration of nitrogen oxides in flue gas, dry basis,
corrected to standard conditions, MG/DSCM

Emission factor, LB/1Q°BTU
F-Factor for given fuel type, DSCF/10“BTU

Mass of nitrogen oxides as nitrogen dioxide in gas
sample, fg

Moisture content of flue gas, %
Final absolute pressure in flask, IN. HG

Initial absolute pressure in flask, IN. HG

Concentration of nitrogen oxides in flue gas, dry basis,
(v/v), ppm

Concentration of nitrogen oxides in flue gas, dry basis,
corrected to 3% 0, , (v/v) ppm

Concentration of nitrogen oxides in flue gas, wet basis,
(v/v), ppm '

Ce6-2
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Vm(sTd)

Final absolute temperature In flask, °rR
Initial absolute temperature in flask, °R

Volume of flask and valve, cc

Sample volume at standard conditions, dry basis, cc

K-14
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METHOD 10

Where

CALCULATION EQUATIONS

CO-PPM-WET = CO-PPM-DRY {1 - MC/100)
GR/DSCF = 5.0885 x 10-4 (CO-PPM-DRY)
mg/dscm = 1.165 (CO-PPM-DRY)
. = 8.5714 x 10-3 (GR/DSCF)(Qs,q)
2.9857 x 1073 Fy (GR/DSCF)
E =
20.9-0, 4

CoCOz-free,dry,avg

€02 4

?

average of two determinations of carbon
monoxide on a dry, COp-free integrated
flue gas sample reported in ppm by
volume

carbon dioxide concentration of flue
gas on a dry percent by volume basis

oxygen concentration of flue gas on a
dry percent by volume basis
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MC = moisture content of flue gas on a percent
by volume basis

CO-PPM-DRY = carbon monoxide concentration in ppm by
" volume on a dry basis

CO-PPM-WET = carbon monoxide concentration in ppm by
volume on a wet or actual basis

GR/DSCF = concentration of carbon monoxide in
flue gas on a grains per dry standard
cubic foot basis (68 OF, 29.92 IN.HG.)

mg/dscm = concentration of carbon monoxide in
flue gas on a milligrams per dry
standard cubic meter basis (60 OF,
29.92 IN.HG.)

m = emission or mass rate of carbon
monoxide on a LB/HR basis

Qs,d = volumetric flow rate of flue gas in dry
standard cubic feet per minute

E = emission factor of carbon monoxide in
pounds of carbon monoxide emitted per
million BTU heat input (LB/MMBTU)

Fg = F-Factor of respective fuel in dry
standard cubic feet of exhaust gas at
0% oxygen per million BTU of heat input
(DSCF/MMBTU)
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Total Gaseous

GR C/SCF

GR C/DSCF

LB C/HR

where:

GR C/SCF

Method 25A

Organics Calculation Equations

2.180 x 10™* (ppm,w)

2.180 x 10" (ppm,w)/(1-MC/100)

8.5714 x 10" (GR/DSCF) (DSCFM)

(wet) standard cubic foot

GR C/DSCF

standard cubic foot

LB C/HR

hour

grains of total gaseous organics as carbon per actual

grains of total gaseous organics as carbon per dry

pounds of total gaseous organics as carbon emitted

Note 1: The Ratfisch Model RS 55 Heated FID Analyzer as normally

operated with a heated filter,

detector oven gives ppm,w.

sample line and heated

Note 2: ppm,C = ppm as carbon = 3(ppm propane)
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3-1636.THC
Report No. 3-1636
AMERICAN CRYSTAL SUGAR COMPANY
East Grand Forks, MIN
Total HydroCarbons Calculations
Source C-PULP DRYER STACK
CONC |GASFLOW |MASSRATE AVERAGE
TEST # RUN MC% {(ppmC,w) {(DSCFM) (LB/HR) {ppmC,w) (LB/HR) (GR/DSCF)
3 1 33.61 123 24867 8.61 0.0403886
2 31.13 177 25356 12.18 0.0560273
3 37.16 172 23446 11.99 0.059669
157.33333 10.9256
Source B-PULP DRYER STACK
CONC |GASFLOW |MASSRATE AVERAGE
TEST # RUN MC% (ppmC,w) (DSCFM) {LB/HR) (ppmC,w) {LB/HR) (GR/DSCF)
8 1 23.3 106 43382 11.20 0.0301278
2 21.92 72 44674 7.70 0.0201025
3 21.97 65 43695 6.80 0.0181597
81 8.56725
Source A-PULP DRYER STACK
CONC |GASFLOW [MASSRATE AVERAGE
TEST # RUN MC% (ppmC,w) (DSCFM) (LB/HR) (ppmC,w) {LB/HR) (GR/DSCF)
11 1 41.6 310 22618 22.43 0.1157192
2 39.2 264 24090 19.56 0.0946579
3 38.96 246 24043 18.11 0.0878571
273.33333| 20.02849
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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/valive 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 7A,

The 1internal volume of each numbered flask assembly has been
measured prior to initial 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.
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Environmental Protection Agency

4.2 Performance Evaluation Tests. The
owner of a lidar system shall subject such a
1idar 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-
2466621].

5.2 Field Evaluation of Moblle Lidar for
the Measurement of Smoke Plume Opacity,
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tional Enforcement Investigations Center,
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19786.

5.3 Remote Measurement of Smoke
Plume Transmittance Using Lidar, C. S.
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5.4 Lidar Studies of Stack Plumes in
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4-73-002, October 1973.
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, 1976.
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MrrHop 10—DETERMINATION OF CARBON

MoNoXIDE Exrssmxs FROM STATIONARY
SOURCES

L Principle and Applicability

1.1 Principie. An integrated or continuous
§8s 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 continuous or an in-
tegrated sample is to be used.

2. Range and Sensitivily

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 (CO,)
are 3.5 percent H.O per 7T 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 CO. 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.

5. 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 moisture.

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-COCLED CONDENTIR

TQ AMALTZER

FILTIR (GLASS wOOU)

VALYE

Fipure 18-1, Comtinvous saupiing trale,

Figwe 10-2. Integeairs a3 sumpling Wraia,

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 ¢fm) through NDIR.

5.3.9 Recorder (optional). To provide per-
manent record of NDIR readings.

6. Reagents

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-
formance standard. The calibration gases
shall be certified by the manufacturer to be
within =2 percent of the specified concen-
tration.

L
ML

mia
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Fipre 1023, Anslyticss equisvent.

6.2 Silica Gel. Indicating type, 6 to 16
mesh, dried at 175° C (347° F) for 2 hours.
6.3 Ascarite. Commercially available.

7. Procedure

7.1 Sampling.

7.1.1 Continuous Sampling. Set up the
equipment as shown in Figure 10-1 making
sure all 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
CO. 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.
CO, 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 Figure 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 mealfunction is detected. Record the
sample data on Table 10-1.

8. Calibration

Assemble the apparatus according to
Figure 10-3. Generally an instrument re-
quires a warm-up period before stability is
>btained. ¥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, i.e., filter, condenser,
drying tube, and CO, removal tube, to
ensure that each component is in good oper-
ating condition. Zero and calibrate the in-
strument according to the manufacturer’s
orocedures using, respectively, nitrogen and
the calibration gases.

TABLE 10-1—FIELD DATA

Comments
Location
Test
Date
Operator
Clock time Rotameter setting, liters per

minute {cubic feet per minute)

3. Calculation

Calculate the concentration of carbon
nonoxide in the stack using Equation 10-1.

Cco staex = Ceo xoir(1 — Fm,)

Eq. 10-1
Fhere:

o swua=Concentration of CO in stack. ppm
by volume (dry basis).
vorm=Concentration of CO measured by
NDIR analyzer, ppm by volume (dry
basis),

Fco.=Volume fraction of CO, in sample, i.e.,
geri:em. CO, from Orsat analysis divided

¥ 100.

Pi. 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) .......ccocomeeeee. 0-1000 ppm.
Qutput {MINIMUM) ....ccceeeeceeenennns 0-10mV.
Minimum detectable sensitivi- | 20 ppm.

Rise time, 90 percent (maxi- | 30 seconds.

mum).
Fall tme, 90 percent (maxi- | 30 seconds.
mumj).
Zero drift (maximum).....cceceeeeen 10% in 8 hours.
Span drift (maximum)........ceeceee 10% in 8 hours.
Precision (minimum)......cccceeeees =+ 2% of full scale.
Noise (Maximurm)......cceecieeeenrness =1% of full scale.
Linearity (maximum deviation) .| 2% of fuil scale.
Interference rejection ratio ....... C0,—1000 to 1, H,0--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 sensitivily—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 a2 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 read-
ing of 90 percent of the ultimate recorded
concentration.

Rise Time (90 percent)—The interval be-
tween initial response time and time to 90
percent response after a step increase in the
inlet concentration.

Fall Time (90 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-
ly 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 deviations 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 drawm
between upper and lower calibration points.

METHOD 10A—DETERMINATION OF CARBON
MONOXIDE EMISSIONS IN CERTIFYING
ConNTINUOUS EMISSION MONITORING SYSs-
TEMS AT PETROLEUM REFINERIES

1. Applicability and Principle

1.1 Applicadility. This method applies to
the measurement of carbon monoxide (CQO)
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-

! Mention of trade names or commercial
products in this publication does not consti-
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stalled in petroleum refineries on fluid caty.
lytic cracking unit catalyst regenerators 40
CFR Part 60.105(a)(2)]. ‘

1.2 Principle. An integrated gas sample is
extracted from the stack, passed through g
alkaline permanganate solution to remove
sulfur and nitrogen oxides, and collected in
a Tedlar bag. The CO concentration in the
sample is measured spectrophotometric
using the reaction of CO with p-sulfaming.
benzoic acid.

1.3 Range and Sensitivity.

- 1.3.1 Range. Approximately 3 to 1800 ppy
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 limit 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 potassium permanganate scrubbing so-
lution. Carbon dioxide (CO.) dees not inter-
fere, but, because it is removed by the scrub-
bing solution, its concentration must be
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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STACK WALL
—
\
GLASS woOL
PLUG IN
PROBEL TIP
GREENBURG - SMITH
IPINGERS
Ficure 10A-1.
2.1.1 Probe. Stainless steel, sheathed

Pyrex glass, or equivalent, equipped with a
glass wool plug to remove particulate
matter.

2.1.2 Sample Conditioning System. Three
Greenburg-Smith impingers connected in
series with leak-free connections.

Pt. 60, App. A, Meth. 10A

RA M
TEMETER

SURGE TANK

mc;o,rnorscnvs/

) W1

v — JWAY VALVE

TEDLAR

0"

CONTAINER

Sampling train,

2.1.3 Pump. Leak-free pump with stainless
steel and Teflon parts to transport sa.rqple
at a flow rate of 300 ml/min to the flexible
bag.
 2.1.4 Surge Tank. Installed between the
pump and the rate meter to eliminate the

- pulsation effect of the pump on the rate

meter.
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2.1.5 Rate Meter. Rotameter, or equiva-
lent, to measure flow rate at 300 ml/min.
Calibrate according to Section 5.2.

2.1.6 Flexidble Bag. Tedlar. or equivalent,
with a capacity of 10 liters and equipped
with a sealing quick-connect plug. The bag
must be leak-free according to Section 4.1.
For protection, it is recommened that the
bag be enclosed with a rigid container.

2.1.7 Valves. Stainless-steel needle valve to
adjust flow rate, and stainless-steel three-
way valve, or equivalent.

2.1.8 CO: Analyzer. Method 3 or its ap-
proved altemative to measure CO. concen-
tration to within 0.5 percent.

2.1.9 Volume Meter. Dry gas meter, cali-
brated and capable of measuring the sample
volume under rotameter calibration condi-
tions of 300 ml/min for 10 minutes

2.1.10 Pressure Gauge. A water filled U-
tube manometer, or equivalent, of about 28
cm (12 in.) to leak-check the flexible bag.

2.2 Analysis.

40 CFR Ch. | (7-1-92 Edition)

2.2.1 Spectrophotometer. Single- or
double-beam to measure absorbance at 425
and 600 nm. Slit width should not exceed 20
nm.

2.2.2 Spectrophotometer Cells. 1-cmm path-
length.

2.2.3 Vacuum Guauge. U-tube mercury
manometer, 1 meter (39 in.), with 1-mm divi-
sions, or other gauge capable of measuring
pressure to within 1 mm Hg.

2.2.4 Pump. Capable of evacuating the
gas reaction bulb to a pressure equal to or
less than 40 mm Hg absolute, equipped with
coarse and fine flow control valves.

2.2.5 Barometer. Mercury, aneroid, or
other barometer capable of measuring at-
mospheric pressure to within 1 mm Hg.

2.2.6 Reaction Bulbs. Pyrex glass, 100.ml
with Teflon stopcock (Figure 10A-2), leak-
free at 40 mm Hg, designed so that 10 ml of
the colorimetric reagent can be added and
removed easily and accurately. Commercial-
ly available gas sample bulbs such as Su-
pelco Catalog No. 2-2161 may also be used.
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" DIMLENSIONS: cm

Figure 10A-2. Sample reaction bulbs.
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2.2.7 Manifold. Stainless steel, with con-
nections for three reaction bulbs and the
appropriate connections for the manometer
and sampling bag as shown in Figure 10A-3.

2.2.8 Pipets. Class A, 10-ml size.

2.2.9 Shaker Table. Reciprocating-stroke
type such as Eberbach Corporation, Model
6015. A rocking arm or rotary-motion type
shaker may also be used. The shaker must

MANOMETER
(=

40 CFR Ch. 1 (7-1-92 Edition;

be large enough to accommodate at least six
gas sample bulbs simultaneously. It may be
necessary to construct a table top extensior
for most commercial shakers to provide suf-
ficient space for the needed bulbs (Figure
10A-4). ’

2.2.10 Valve. Stainless
valve.

steel shut-of:

FINE ADJUST VALVE
/ JCOARSE ADJUST VALVE

T

REACTION BULBS

Figure T0A-3.

VACUUM
PUMP
TEDLAR
BAG
Sample bulb filling systein.
3. Recgents

2.2.11 Analytical Balance. Capab]e of ac-

curately weighing to 0.1 mge.

Unless otherwise. indicated, all reagents
shall conform to the specifications estab-

880

J-36



Environmental Protection Agency

lished by the Committee on Analytical Rea-
gents of the American Chemical Society,
where such specifications are available, oth-
erwise, the best available grade shall be

3.1 Sampling.

3.1.1 Water. Deionized distilled, as de-
scribed in Method 6, Section 3.1.1.

. 3.1.2 Alkaline Permanganate Solution,
0.25 M KMn0./1.5 M NaOH. Dissolve 40 g
KMnoO. and 60 g NaOH ‘n water, and dilute
to 1 liter. :

3.2 Analysis.

Figure 10A-4.

Pt. 60, App. A, Meth. 10A

3.2.1 Waler. Same as in Section 3.1.1.

3.2.2 1 M Sodium Hydroxide (NaOH) So-
lution. Dissolve 40 g NaOH in approximate-
ly 900 ml of water, cool, and dilute to 1 liter.

3.2.3 0.1 M Silver Nitrate (AgNO,) Solu-
tion. Dissolve 8.5 g AgNO, in water, and
dilute to 500 ml.

3.2.4 0.1 M Para-Sulfaminobenzoic Acid
(p-SAB4) Solution. Dissolve 10.0 g p-SABA
in 0.1 M NaOH (prepared by diluting 50 mil
of 1 M NaOH to 500 ml), and dilute to 500
ml with 0.1 M NaOH.

Shaker table adapter.
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3.2.5 Colorimetric Solution. To a flask.
add 100 ml of p-SABA solution and 100 ml
of AgNOQO; solution. Mix, and add 50 ml of 1
M NaOE with shaking. The resultant solu-
tion should be clear and colorless. This solu-
tion is acceptable for use for a period of 2
days.

3.2.6 Standard Gas Miztures. Traceable
to NBS standards and containing between
50 and 1000 ppm CO in nitrogen. At least
two concentrations are needed to span each
calibration range used (Section 5.3).

The calibration gases shall be certified by
the manufacturer to be within 2 percent of
the specified concentrations.

4. Procedure

4.1 Sample Bag Leak-checks. While a bag
leakcheck is required after bag use, it
should also be done before the bag is used
for sample collection. The bag should be
leak-checked in the inflated and deflated
condition according to the following proce-
dures.

Connect the bag to a water manometer,
and pressurize the bag to 5 to 10 cm H,0 (2
to 4 in. H.0). Allow the bag to stand for 60
minutes. Any displacement in the water ma-
nometer indicates a lesk. Now, evacuate the
bag with a leakless pump that is connected
on the downstream side of a flow-indicating
device such a2s a 0-to 100-ml/min rotameter
or an impinger containing water. When the
bag is completely evacuated, no flow should
be evident if the bag is'leak-free.

4.2 Sampling. Evacuate the Tedlar bag
completely using a vacuum pump. Assemble
the apparatus as shown in Figure 10A-1.
Loosely pack glass wool in the tip of the
probe. Place 400 ml of alkaline permanga-
nate solution in the first two impingers and
250 ml in the third. Connect the pump to
the third impinger, and follow this with the
surge tank, rate meter, and three-way valve.
Do not connect the Tedlar bag to the
system at this time.

Leak-check the sampling system by plac-
ing a vacuum gauge at or near the probe
inlet, plugging the probe inlet, opening the

40 CFR Ch. | (7-1-92 Editio

three-way valve, and pulling a vacuum
approximately 250 mm Hg on the syste
while observing the rate meter for flow.
flow is indicated on the rate meter, dor
proceed further until the leak is found a
corrected.

Purge the system with sample gas by
serting the probe into the stack and drawi-
sample through the system at 300 ml/m
=10 percent for 5 minutes. Connect the ev:
uated Tedlar bag to the system, record t’
starting time, and sample at a rate of 3
mil/min for 30 minutes, or until the Tedl
bag is nearly full. Record the sampling tin
the barometric pressure, and the ambie
temperature. Purge the system as describ.
above immediately before each sample.

The scrubbing solution is adequate for :
moving sulfur and nitrogen oxides from
liters of stack gas when the concentration
each is less than 1,000 ppm and the CO, cc
centration is less than 15 percent. Repla
the scrubber solution after every fifi
sample.

4.3 Carbon Dioride Measurement. Me:
ure the CO, content in the stack to t!
nearest 0.5 percent each time a CO samp.
is collected. A simultaneous grab samp
analyzed by the PFyrite analyzer is accept
ble.

4.4 Analysis. Assemble the system show
in Figure 10A-3, and record the informatic
required in Table 10A-1 as it is obtaine
Pipet 10.0 ml of the colorimetric reager
into each gas reaction bulb, and attach t!
bulbs to the system. Open the stopcocks
the reaction bulbs, but leave the valve t
the Tedlar bag closed. Turn on the pum,
fully open the coarse-adjust flow valve, an
slowly open the fine-adjust valve until tbr
pressure is reduced to at least 40 mm H;:
Now close the coarse adjust valve, and ol
serve the manometer to be certain that thk
system is leak-free. Wait a minimum of
minutes. If the pressure has increased les
than 1 mm, proceed as described below. If
leak is present, find and correct it befor
proceeding further.
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TABLE 10A-1. DATA RECORDING SHEET FOR SAMPLES ANALYZED [N TRIPLICATE

- T I T 1 1 [~ Partial 1 1 1 1 I
sample |Room [Stack | | 8uld |Reagent jpressure of} }Shaking} Abs | N | | Avg.
no./ {temp,11 CO7 IBulbl vol.,ivel. in - lgas tn bulbl Py,r, | time, | versus | A <A | Ay 1 A
1 | ¢ | | no.{ittersibulb, Titer] wmmaHg | =mHg | min | water | | |
ank 1 1 [ 1 1 1 T T 1 ! T
1 T T T 1 1 i 1 1 1 1 T
sid. 1 | T ] T 1 T A T ] | ] |
| k] 1 T 1 1 1 1 1 1 1 |
I 1 1 T 1 1 T ! T T 1 |
sté. 2 | 1 I | 1 T T 1 1 ] T 1
| 1 1 1 T 1 ] 1 1 1 ! | _
Ssmple 1} 1 i } T T i T ] T T !
| i 1 1 1 T 1 T 1 ] T |
I 1 I 1 T T 1 1 I 1 T T
Sample 2! 1] )] T ] I T T T 1 1 |
| 1 1 I T | 1 1 T I 1 [
] 1 1 1 1 1 T 1 1 1 1 1
Sample 3{ i 1 1 T T | T 1 1 1 |
t i 1 | T 1 i T [ T T |

Record the vacuum pressure (P,) to the
nearest 1 mm Hg, and close the reaction
bulb stopcocks. Open the Tedlar bag valve,
and allow the system to come to atmospher-
ic pressure. Close the bag valve, open the
pump coarse adjust valve, and evacuate the
system again. Repeat this f{ill/evacuation
procedure at least twice to flush the mani-
fold completely. Close the pump coarse
adjust valve, open the Tedlar bag valve, and
let the system fill to atmospheric pressure.
Open the stopcocks to the reaction bulbs,
and let the entire system come to atmos-
pheric pressure. Close the bulb stopcocks,
remove the bulbs, record the room tempera-
ture and barametric pressure (P, to near-
est mm Hg), and place the bulbs on the
shaker table with their main axis either par-
allel to or perpendicular to the plane of the
table top. Purge the bulb-filling system with
ambient air for several minutes between
samples. Shake the samples for exactly 2
hours. :

Immediately after shaking, measure the
absorbance (A) of each bulb sample at 425
nm if the concentration is less than or equal
to 400 ppm CO or at 600 nm if the concen-
tration is above 400 ppm. This may be ac-
complished with mulitiple bulb sets by se-
quentially collecting sets and adding to the
shaker at staggered intervals, followed by
sequentially removing sets from the shaker
for absorbance measurement after the two-
hour designated intervals have elapsed.

Use a small portion of the sample to rinse
a spectrophotometer cell several times
before taking an aliquot for analysis. If one
cell is used to analyze multiple samples,
rinse the cell several times between samples
with water. .

Prepare and analyze standards and a rea-
gent blank as described in Section 5.3. Use
water as the reference. Reject the analysis
if the blank absorbance is greater than 0.1.
All conditions should be the same for analy-
sis of samples and standards. Measure the
absorbances as soon as possible after shak-
ing is completed. Determine the CO concen-
tration of each bag sample using the cali-
bration curve for the appropriate concentra-
tion range as discussed in Section 5.3.

5. Calibration

5.1 Buwlb Calibration. Weigh the empty
bulb to the nearest 0.1 g. Fill the bulb to the
stopcock with water, and again weigh to the
nearest 0.1 g. Subtract the tare weight, and
calculate the volume in liters to three signif-
icant figures using the density of water (at
the measurement temperature). Record the
volume on the bulb; alternatively, mark an
identification number on the bulb, and
record the volume in a2 notebook.

5.2 Rate Meter Calibration. Assemble the
system as shown in Figure 10A-1 (the im-
pingers may be removed), and attach a
volume meter to the probe inlet. Set the ro-
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tameter at 300 ml/min, record the volume
meter reading, start the pump, and pull gas
through the system for 10 minutes. Record
the final volume meter reading. Repeat the
procedure and average the results to deter-
mine the volume of gas that passed through
the system.

5.3 Spectrophotometer Calibration
Curve. The calibration curve is established
by taking at least two sets of three bulbs of
known CO collected from Tedlar bags
through the analysis procedure. Reject the
standard set where any of the individual
bulb absorbances differ from the set mean
by more than 10 percent. Collect the stand-
ards as described in Section 4.2. Prepare
standards to span the 0- to 400- or 400- to
1000-ppm range. If any samples span both
concentration ranges, prepare a calibration
curve for each range. A set of three bulbs
containing colorimetric reagent but no CO
should serve as a reagent blank and be
taken through the analysis procedure.

Calculate the average absorbance for each
set (3 bulbs) of standards using Equation
10A-1 and Table 10A-1. Construct a graph

of average absorbance for each standard -

against its corresponding concentration in
ppm. Draw a smooth curve through the
points. The curve should be linear over the
two concentration ranges discussed in Sec-
tion 1.3.1.

6. Calculations

Carry out calculations retaining at least
one extra decimal figure beyond that of the
acquired data. Round off figures after final
calculation.

6.1 Nomencla.;ure.

A=Sample absorbance, uncorrected for the
reagent blank.

A.=Aborbance of the reagent blank.

A,=Average sample absorbance per liter,
units/liter.

B.=Moisture content in the bag sampie.

C=CO concentration in the stack gas, dry
basis, ppm. :

Co,=CO concentration of the bag sample,
dry basis, ppm.

C,=CO concentration from the calibration
curve, ppm.

F=Volume {raction of CQO: in the stack.

n=Number of reaction bulbs used per bag -

sample.
P..=Barometric pressure, mm Hg.

40 CFR Ch. 1 (7-1-92 Edition)

P.=Residual pressure in the sample bulb
after evacuation, mm Hg.

P,=Vapor pressure of H:0 in the bag (from
Table 10A-2), mm Hg.

Ve=Volume of the sample bulb. liters.

V.=Volume of reagent added to the sample
bulb, 0.0100 liter.

6.2 Average Sample Absorbance per Liter.

Average the three absorbance values for
each bulb set. Then calculate A, for each set
of gas bulbs using Equation 10A-1. Use A, to
determine the CO concentration from the
calibration curve (C,).

(A-A)) (P,
(Vo—V,) (Poe.— P}

A, =

Eq. 10A-1

NoTE: A and A, must be at the same wave-
length.

6.3 CO Concentration in the Bag.

Calculate C, using Equations 10A-2
and 10A-3. If condensate is visible in
the Tedlar bag, calculate B, using
Table 10A-2 and the temperature and
barometric pressure in the analysis
room. If condensate is not visible, cal-
culate B, using the temperature and
barometric pressure recorded at the
sampling site.

Pw
B. = Eq. 10A-2
Pblr
C,
Co=—""" Eq. 10A-3
(1-B.J)

6.4 CO Concentration in the Stack.
C=C,(1-7
Eq. 10A4
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TABLE 10A-2.

Pt. 60, App. A, Meth. 108

MOISTURE CORRECTION

Temperature, Yapor pressure Temperature,| Vapor pressure
_ °C of H20, mm Hg °C of H20, mm Hg
4 6.1 18 15.5
6 . 1.0 20 17.5
8 8.0 22 | 19.8
10 9.2 24 22.4
12 | 10.5 26 . 25.2
14 12.0 28 | 28.3
16 13.6 30 31.8
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MEeTHOD 10B—DETERMINATION OF CARBON
MoONOXIDE EMISSIONS FROM STATIONARY
SOURCES

1. Applicability and Principle

1.1 Applicability. This method applies to
the measurement of carbon monoxide (CO)
emissions at petroleum refineries and from
other sources when specified in an applica-
ble subpart of the regulations.

1.2 Principle. An integrated gas sample is
extracted from the sampling point and ana-
1yzed for CO. The sample is passed through
a conditioning system to remove interfer-
ences and collected in a Tedlar bag. The CO
is separated from the sample by gas chro-
matography (GC) and catalytically reduced
to methane (CH.) prior to analysis by flame
ionization detection’ FID. The analytical
portion of this method is identical to appli-
cable sections in Method 25 detailing CO
measurement. The oxidation catalyst re-
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Total Hydrocarbons

The hydrocarbon (volatile organic compounds) concentrations
were determined by collection in pre-cleaned virgin six-liter Tedlar
bags and analysis by flame ionization using a Scott total hydrocarbon
analyzer calibrated against methane in air standard gases. The bags
were purged with hydrocarbon free zero gas prior to testing until the
total hydrocarbon concentration in each bag was less then 1.0 ppm. The
sampled bags (integrated sample over five minutes with Teflon probe)
were analyzed on the same day as they were collected.
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METHOD 2

|

*Alternate equations for calculating moisture content from wet bulb and

dry buld data.

CALCULATION EQUATIONS

-
s(avg)
85.48 C_ (v 20),yq -3;_ﬁ3_
60(1 - Bws) s A (T =20 ) (72592)
s(avg) °7°

100 ( 0.0003641 PS (T

VPiub db = Twp) 1/ VPap

{
RH‘thdb)/Ps

4.585 x 1072 PsMs
TS {avg)




EA

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 (relative to air), dimensionless
[sokinetic variation, percent by volume

Molecular weight of stack gas, dry basis, g/g - mole.
Mass flow of wet f]ue gas, LB/HR

Particulate mass fliow, 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.
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RH

Tdb
Tyy
Tn(avg)

Ts(avg)

Tstd

Vig

Absolute pressure of stack gas, IN.HG.
Standard absolute pressure, 29.92 IN. HG.
Actual volumetric stack gas flow rate, ACFM

Ory volumetric stack gas flow rate corrected to standard
conditions, DSCFM

Relative humidity, %

Dry bulb temperature of stack gas, OF

Wet bulb temperature of stack gas, OF

Absolute average dry gas meter temperature, OR
Absolute average stack temperature, OF
Standard absolute temperature, 528 OF (68 OF)
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

Yolume of water vapor in the gas sample corrected to
standard conditions, SCF

Average actual stack gas velocity, FT/SEC

Vapor pressure at T4p, IN. HG.
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VPtwb

AP

Vapor pressure at Typ, 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
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CALCULATION EQUATIONS

METHOD 3

100(%02 - ).5% CO)

#EA 0.264% N, - %0, + 0.5% C0

M, = 0.44(%C0,) + 0.32 (%0,) + 0.28 (%N, + %C0)
M = My (1-B ) +0.188

B - vw(std)

Ws Valstd) T Vm(std)
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CALCULATION EQUATIONS

METHOD 5
P + AH/13.6
- bar
Vo(sta) = 17-65 Vv (= )
m(avg)
Vu(stq) = 00472 Vg
3 - Vw(std)
ws Vw(std) ¥ vm(std)
T v
td)
I = 0.0944 (- s(avg) m(s
PS\FSAH@U..BWS7
. _ 15.43 M_
s Vin(std)
272.3 M_ P
¢ =T oy
a s(avgj7 w(stdj m(stdi)
(h). = 8.5714 x 1073 c_q
p’l : s 's,d
1.3228'x 107 M_ A
(), = N
P n
_ _om)y (fb)Z
mp =

K-6



EA

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 (relative 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.
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RH

Tdb
Tub
Tm(avg)
Ts(avg)

Tstd

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, OF

Wet bulb temperature of stack gas, OF

Absolute average dry gas meter temperature, OR
Absolute average stack temperature, OF
Standard absolute temperature, 528 OF (68 Of)
Total sampling time, min.

Total volume of 1iquid collected in impingers and
silica gel, ml

Volume of gas sample as measured by dry gas meter, CF

Yolume 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.
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CALCULATION EQUATIONS

METHOD 6
VP
Vetd = 17.64 "T’I‘ (MIDGET IMPINGER VERSION)
m
A
17.64 V_ (P, + 13.6)Y
Vetd = T (LARGE IMPINGER VERSION)
m
cr vsoln
MEQ = (V- V) N (2 ) OF
a
c - -
s 7.06x10 MEQ
vstd
- _ 20.90 CF, _ FC,
20.90 - B! B!
0, co,

Cs (MG/DSCM) = 1.60186x107 Cg
Cs (GR/DSCF) = 7000 Cg

Cs (ppm, dry) = 6.02119x106 Cg

MC
Cs (ppm, wet) 6.02119x106 Cs (1 - Tﬁﬁ)
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DF

Fd

MC

MEQ

(GR/DSCF)

(MG/DSCM)

W.Cuer - - .

SYMBOLS

Average oxygen content in flue gas, % v/v, dry

Average carbon dioxide content in flue gas, % v/v,
dry

Concentration of sulfur dioxide in flue gas, dry
basis, corrected to standard conditions, LB/DSCF

Concentration of sulfur dioxide in flue gas, dry
basis, corrected to standard conditions, GR/DSCF

Concentration of sulfur dioxide in flue gas, dry
basis, corrected to standard conditions, MG/DSCM

Dilution Factor
Emission factor, LB of S0,/1068TU
Dry oxygen F-Factor for given fuel type, DSCF/1068TU

Carbon dioxide F-Factor for given fuel type,
DSCF/1068TU

Average pressure drop across calibrated orifice, IN.

Dry test meter correction factor, dimensionless
Moisture content of flue gas, % v/v

Total milliequivalents of SO in gas sample
Normality of barium perchlorate titrant

Barometric pressure at the dry gas meter, IN. HG.



Cs (ppm-dry) Concentration of sulfur dioxide in flue gas, dry

basis, (v/v), ppm

Cs (ppm-wet) Concentration of sulfur dioxide in flue gas, wet

basis, (v/v), ppm

Tm = Absolute average dry gas meter temperature, OR

Va = Volume of sample aliquot titrated, cc

Vm = Dry gas volume as measured by the dry gas meter, DCF
Vstd = Dry gas volume as measured by the dry gas meter,

corrected to standard conditions (at 68 OF and 1
atmosphere), DSCF

Vsoin = Total volume of the solution in which the sulfur dioxide
sample is contained, cc

Vi = Volume of barium perchlorate titrant used-for the sample,
cc {average of replicate titrations)

Vib = Volume of barium perchlorate titrant used for the blank,

cc
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CALCULATION EQUATIONS

METHOD 7
P P
Voisrqy = 17.64 (V- 25) PR
c, = 6.243 X 10°° ‘;—li———
m(std)
2090 C_F
E " 205 - B

2

C_ (GR/DSCF)

7000 C
s

C_ (MG/DSCM) 1.60186 X 107 C,

C, (ppm-dry) = 8.37552 X 10° o
-,
s 802 3
o - ’ —
C, (ppm-3% 0,)= 8.37552 X 10° C_ I +| 55752 7|
2
C_ (ppm-wet) = 8.37552 X 105 C_ - (1 - —%y
g -PPmmweT) = G. s 100

CE6-1
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o ~

C
S

CS

MC

C
s

C, (ppm-3% 92)

C

(GR/DSCF)

(MG/DSCM)

(ppm=dry)

s (ppm-wet)

SYMBOLS

Average oxygen content in flue gas, % v/v

Concentration of nitrogen oxides in flue gas, dry basis,
corrected to standard conditions, LB/DSCF

Concentration of nitrogen oxides in flue gas, dry basis,
corrected to standard conditions, GR/DSCF

Concentration of nitrogen oxides in flue gas, dry basis,
corrected to standard conditions, MG/DSCM

Emission factor, LB/I1QSBTU
F-Factor for given fuel type, DSCF/I10*BTU

Mass of nitrogen oxides as nitrogen dioxide in gas
sample, H9

Moisture content of flue gas, %
Final absolute pressure in flask, IN. HG
Initial absolute pressure in flask, IN. HG

Concentration of nitrogen oxides in flue gas, dry basis,
(v/v), ppm

Concentration of nitrogen oxides in flue gas, dry basis,
corrected to 3% 0, , (v/v) ppm }

Concentration of nitrogen oxides in flue gas, wet basis,
(v/v), ppm ’

CE6-2



Vm(sTd)

Final absolute temperature In flask, °r

Initial absolute temperature in flask, °R
Volume of flask and valve, cc

Sample volume at standard conditions, dry basis, cc

K-14
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METHOD 10

Where

CALCULATION EQUATIONS

CO-PPM-WET = CO-PPM-DRY {1 - MC/100)
GR/DSCF = 5.0885 x 10-4 (CO-PPM-DRY)
mg/dscm = 1.165 (CO-PPM-DRY)
m = 8.5714 x 10-3 (GR/DSCF)(Qs,q)
2.9857 x 1073 Fy (GR/DSCF)
E =
20.9-0, 4

coCOp_-free,dry,avg

€02 4

average of two determinations of carbon
monoxide on a dry, CO2-free integrated
flue gas sample reported in ppm by
volume

carbon dioxide concentration of flue
gas on a dry percent by volume basis

oxygen concentration of flue gas on a
dry percent by volume basis
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MC = moisture content of flue gas on a percent
by volume basis

CO-PPM-DRY

carbon monoxide concentration in ppm by
volume on a dry basis

CO-PPM-WET

carbon monoxide concentration in ppm by
volume on a wet or actual basis

GR/DSCF = concentration of carbon monoxide in
flue gas on a grains per dry standard
cubic foot basis (68 OF, 29.92 IN.HG.)

mg/dscm = concentration of carbon monoxide in
flue gas on a milligrams per dry
standard cubic meter basis (60 OF,
29.92 IN.HG.)

= emission or mass rate of carbon
monoxide on a LB/HR basis

Qs,d = yolumetric flow rate of flue gas in dry
standard cubic feet per minute

E = emission factor of carbon monoxide in
pounds of carbon monoxide emitted per
million BTU heat input (LB/MMBTU)

Fq = F-Factor of respective fuel in dry
standard cubic feet of exhaust gas at
0% oxygen per million BTU of heat input
(DSCF/MMBTU)
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Method 25A

Total Gaseous Organics Calculation Equations

GR C/SCF = 2.180 x 10™* (ppm,w)

GR C/DSCF = 2.180 x 104.(ppm,w)/(1-MC/100)

LB C/HR = 8.5714 x 107} (GR/DSCF) (DSCFM)

where:

GR C/SCF = grains of total gaseous organics as carbon per actual

(wet) standard cubic foot

GR C/DSCF

grains of total gaseous organics as carbon per dry
standard cubic foot

LB C/HR

pounds of total gaseous organics as carbon emitted
hour

Note 1: The Ratfisch Model RS 55 Heated FID Analyzer as normally
operated with a heated filter, sample line and heated
detector oven gives ppm,w.

Note 2: ppm,C = ppm as carbon = 3(ppm propane)
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COMPLIANCE TEST PLAN FOR MISCELANEQUS INDUSTRIAL BOURCES

AMERICAN CRYSTAL SUGAR COMPANY
EAST GRAND FORXS FACILITY

Permit No. 29B-92-0T-1

Permitee contact perscn: Bruce Keifenheim (218) 773~-5114
MPCA Permit Engineer: Gregory Siems

Independent Testing Company: Interpoll Laboratories, Inc.

Skxetches of each stack source point to be tested showing test port
location, stack diameter, and other pertanent information are

included with this plan.

1 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 S0,
CO0, CO,, and copacity meters. B
N e

Stack Tests

2.1 Three-one hour stack tests will be performed on each
source. '

2.2 Specified stack test determinations will consist of the
following:

L-1



Volumetric flow rate and gas temperature
determination - EPA Method 2.

Gas composition (three (3) one—hous integrated flue
gas samplings with analysis for C€O" and O, by Orsat

on _non-ambient sources only) - EPA Method 3.
Gas nmoisture content (three (3) ocne -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 recuired.

2.4 Tests will be conducted in the manner specified in
Exhibit B of the above referenced facility permit.

2.5 The 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:

Q.

b.

Gas composition (nine (9) 21-minute carbon dioxide
determinations) -EPA Method 3A.
Gas moisture content (nine (9) 21-minute
determinations if required) - EPA Method 4.
Sulfur dioxide concentration (nine (9) 21-minute
determinations) - EPA Mehtod 6C.
Carbon monoxide concentrataion (nine (9) 21-minute
monitoring) -EPA Method 10. The carbon monoxide
concentration will be measured with - a CO NDIR
analyzer using the Meghod 10 Alternative Procedure
Interference Trap (Section 10.1 - See also Method
10A Section 2.1.2 and 4.2). A slip stream of
exhaust gas is passed through three Greenburg-sSmith
impingers, the first two of which contains 400 ml of
alkaline permanganate and the third of which
contains 250 ml. The sample is scrubbed at 300
ml/min. The carbon monoxide concentration in the
scrubbed (CO,-SO,—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. CO 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 then used to correct
the measured CO,-free CO concentrations back to
actual €O, contents.

Transimissometer Audit will include:

a. Monitoring system check
b. Calibration error test
c. Response time test

4. 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 fron,
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 be deactivated during the
RATA.

Boiler Tests-General

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
Boilers will be under a normal locad 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 befores 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 1intervals 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
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
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/1lb,
sulfur, ash content, moisture content, and specific
gravity. :

3. PULP DRYERS

Three-two hour stack tests will be performed on each
source.

Specified stack test determinations will consist of the
following:

a. Volumetric flow rate and gas temperature
determination - EPA Method 2.

b. Gas composition (three (3) two-houstintagrated flue
gas samplings with analysis for CO" and 0, by Orsat
- EPA Method 3.

c. Gas nmoisture content (three (3) twvo ~hour
determinations - EPA Method 4.

d. 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 Part
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.

£. 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 wusing a Ratfisch Model RS55 HFID
calibrated against propane in air standards.

3.3 Unless otherwise noted, the determinations will bke
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.

3.4 The preliminary testing schedule is included with this
report.

OPERATIONAL CONDITIONS OF PULP DRYERS
3.5 Pulp dryers will be under a normal locad during testing.

3.6 The table in Exhibit C in the facility permit shall be
included with the test report for stack tests.

3.7 Soot blowing and ash pulling shall take place during one
of the three two hour stack tests.

3.8 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.

3.9 Data will be taken at half hour intervals during stack
tests. Data shall include pressed pulp input to dryer,
FD, recycle, and ID damper positions, grata 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.

3.10 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.

3.11 Fuel samplig and analysis shall be performed according to



. ASTM Reference Methods. One sample will ba takan for

each test run consisting of coal taken from the grate
before and one half hour into each run. An independent
testing laboratory will analyze samples for BTU/1lb,
sulfur, ash content, moisture content, and specific

gravity.

4. PELLET COOLERS

Tests are mandated by Table E, pg. 44 of the referenced
permit. '

Tests will be performed on the below-listed sources:

- Pellet Cooler EP#6
- Pellet 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-hous 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 equipment meeting the specifications
therein.

The preliminary testing schedule is included with this
report

S. OPERATIONAL CONDITIONS OF SOURCES
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The source points are part of a near-steady stata
sugar byproduct refining operation. Tests will
proceed only when normal throughput is obsexrved as
determined by the dry pulp weigh belt.

During the three (3) one hour tests, operating data
will be recorded at half hour intervals. This
information will be included with the final test
result submittal.

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 include
physical data including stack temperatures and
pressures.

Written comments will be included on the data sheets
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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