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1 INTRODUCTION

On April 7, 1992, Interpoll Laboratories personnel conducted State
particulate, sulfur dioxide, oxides of nitrogen and carbon monoxide
compliance tests on the Nos. 1 & 3 Boilers at the Louisiana-Pacific Plant
located 1in Urania, Louisiana. On-site testing was performed by M.
Kaehler, D. Brennan, C. Mosser and B. Aschenbach. Coordination between
testing activities and plant operation was provided by Jim Boswell and Dan
Hough of Louisiana Pacific. The test was not witnessed by a member of the

Louisiana Department of MNatural Resources,

The No. 1 boiler is a Riley Water Tube Boiler installed in 1969.
The normal steam load of the beiler is 85,000 LB/HR of saturated steam.
During the test the boiler was fired with wood. Particulate emissions are
controlled by a Zurn mechanical collector. Cleaned flue gas exhausts to
atmosphere via a 50-foot high radial steel stack which has an inside

diameter of 5 feet.

The No. 3 Boiler is a Zurn water tube boiler installed in 1978. It
has a normal steam load of 50,000 LB/HR of saturated steam. During the
test the boiler was fired with wood. Emissionsare controclled by a Zurn
mechanical cotlector followed by a Zurn venturi scrubber. Flue gas
exhausts to atmosphere via a 65-foot high radial steel stack which has an

inside diameter of 6 feet 6 inches.

The evaluations were performed in accordance with EPA Methods 1 - 7
and 9, CFR Title 40, Part 60, Appendix A (revised July 1; 1991). A
preliminary determination of the gas linear velocity profile was made
before the first particulate determination at each test site to allow
selection of the appropriate nozzle diameter for tisokinetic sample
withdrawal. An Interpoll Labs sampling train which meets or exceeds
specifications in the above-cited reference was used to extract particu-
late samples by means of a heated glass-1ined probe. Wet catch samples
were collected in the back half of the Method 5 sampling train and




analyzed for condensible organics. Sulfur dioxide determinations were

performed 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 coliected over a 15
second interval. The flask was then closed, removed from the sampling
train, shaken 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 9F for 24 hours to allow
completion of the conversion of NO to NO, and absorption in the acidified
peroxide reagent. The flasks are then shaken to complete absorption,
attached to a mercury manometer and the static pressure and temperature
recorded. The samples are then recovered and analyzed by ion chromatogra-

phy.

Carbon monoxide determinations were performed in accordance with EPA
Method 10 (Ibid). Concentrations were determined using a ndn-dispersive

infrared (NDIR) continuous emission monitor, -

An integrated flue gas sample was extracted simuttaneously with each
particutate and sulfur dioxide sample using a specially designed gas
sampling system. The integrated flue gas samples were collected in 44-
Titer 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-1ine rotameter. Bags with any detectable
inleakage are discarded.

Testing on the No. 1 Boiler was conducted from two test ports
oriented at 90 degrees on the stack. The test ports are located 5.7
diameters downstream of the nearest flow disturbance and 2.3 diameters
upstream of the stack exit. A 24-point traverse was used to extract rep-
resentative particulate and sulfur dioxide samples. Each traverse point
was sampled 2.5 minutes to give a total sampling time of 60 minutes per
run. Four oxides of nitrogen samples were collected during each of the

particulate and sulfur dioxide runs.

Testing on the No. 3 Boiler was conducted from two test ports
oriented at 90 degrees on the stack. The test ports are located 2.0
diameters downstream of the nearest flow disturbance and 2.3 diameters
upstream of the stack exit. A 24-point traverse was used to extract rep-
resentative particulate and sulfur dioxide samples. Each traverse point
was sampled 2.5 minutes to give a total sampling time of 60 minutes per
run. Four oxides of nitrogen samples were collected during each of the

particulate and sulfur dioxide runs.

The important results of the test are summarized in Section 2.
Detailed results are presented in Section 3. Ffield data and all other

supporting information are presented in the appendices.




2 SUMMARY AND DISCUSSION

The important results of the particulate emission tests are
summarized in Tables 1 and 2. Sulfur dioxide and oxides of nitrogen
results are summarized in Tables 3 and 4, respectively. Carhon monoxide
results are summarized in Table 5. An overview of the average emission

factors for each of the three criteria pollutants are presented below:

Emission Factor (1B/10°BTU)

Pocllutant Boiler No. 1 Boiler No. 3
Particulate 1.34 0.24
Sulfur Dioxide 0.004 0.005
Oxides of Nitrogen 0.163 0.180

No difficulties were encountered in the field or in the laboratory
evaluation of the samples. On the basis of this fact and a complete
review of the entire 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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1992, Sulfur Dioxide
1 & 3 Boillers at the

Table 3 Summary of the Results of the April 7,
Emission Compliance Test on the No.
Louisiana-Pacific Plant in Urania, Loulsiana.
Time Concentration Emisston Factor

Date (HRS) (ppm,d} (LB/10%8TU)

{No. 1 Boiler)

4-7-92 1245-1353 1 0.004

4-7-92 1440-1545 1 0.004

4-7-92 1635-1739 1 0.004

Avg 1 0.004

{No. 3 Boiler)

4-7-92 1356-1514 1 0.004

4-7-92 1603-1706 1 0.005

4-7-92 1744-1854 1 0.005

Avg 1 0.005




i

Table 4 Summary of the Results of the April 7, 1992 Oxides of Nitrogen
Emission Compliance Test on the Ne. 1 & 3 Boilers at the
Louisian-Pacific Plant in Urania, Louisiana.

Time Concentration Emission Factor
Date (HRS) _ {ppm,d) (LB/10°BTU)

{No. 1 Boiler)

4-7-92 1245-1353 62 0.16
4-7-92 1440-1545 59 0.16
4-7-92 1635-1739 66 0.17
Avg 62 0.16

{No. 3 Boiler)

4-7~92 1356-1514 47 0.20

4-7-92 1603-1706 54 0.18

4-7-92 1744-1854 49 0.16

Avg 50 0.18
8



Table 5§ Summary of the April 7, 1992 Carbon Monoxide Emission Compli-

ance Test on the No. 1 & 3 Boiters at the Louisiana-Pacific

Plant in Urania, Louisiana.

Volumetric
Date Time Flow Rate Concentration Emission Rate

(HRS} (DSCFM} {Ppm, W) (LB/HR})

| {No. 1 Boiler)
4-7-92 1245-1353 36670 1029 182
4-7-92 1440-1545 34892 614 106
4-7-92 1635-1739 35985 1024 179
Avg 35849 gas 156

{No. 3 Boiler)
4-7-92 1356-1514 41096 1270 275
4-7-92 1603-1706 40728 1018 217
4-7-G2 1744-1854 40501 1537 321
Avg 40775 1275 271

L]
O




3 AIR EMISSION RESULTS

The results of all field and laboratory evaluations are presented in
this section. Gas composition (Orsat and moisture)} are presented first
followed by the computer printouts of the particulate, sulfur dioxide,
oxides of nitrogen and carbon monoxide 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 cal-
culations. EPA-published equations have been used as the basis of the

calculation techniques in these programs.

The emission rates were calcutated using the product of the
concentration times flow method. The particulate emission factor has been
catculated by the dry Oxygen F-Factor Method using the 1latest. EPA
published dry F-Factor for the stated fuel.

10




3.

1

Results of Orsat and Moisture Analysis
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Test No. 13
No. 1 Boiler

Results of Orsat & Moisture Analyses

Date of run

Dry basis (orsat)

carbon dioxide............
OXYOEM . & i et v n s cn v s nnoseens
carbon monoxide...........

nitrogen. ........iitcinenn

Wet basis (orsat)

carbon dioxide............
Lo G = - o
carbon monoxide...........
nitrogen........ccicvuan

water vapor..........0..

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

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

FO

12

Interpoll
Louisiana Pacific
Urania,

Run 1

04-07-

12.

79.

11

72.

29.

28.

92

.00

15

.00

85

.25

.01

.00

38

.36

77

67

0.990

10617

1.094

Labs Report No.

2-3534

- Urania

Loutsiana

Methods 3 & 4(%v/v)

Run 2

04-07-

12,

75.

10.

70.

11

29.

28.

g2

. 80

as

.00

85

.90

93

.00

67

.49

74

39

0.981

12708

1.096

Run 3

04-07-

12

79

10.

71

10

29

28.

92

.05

.05

.00

.90

.24

84

.00

.89

.02

.17

59

0.988

11240

1.099
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Interpoll Labs Report No.
Louistana Pacific
Urania,

Test No. 14
No.. 3 Boiler Stack

Results of Orsat & Moisture Analyses

Date of run

Dry basis (orsat)

carbon dioxide............
(o3 872> 1-1 1 [P
carbon monoxide...........

nitrogen. .. ... .. ...t oan

Wet basis (orsat)

carbon dioxide............
OXYOEN . . ittt sttt
carbon monoxide...........
nitrogen. .......ccicei i

water vapor.......ieensens

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

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

FO

13

—— e ——

Run 1

04-07-

13

79

11.

66.

17,

29

27.

92

.45

.65

.00

.90

.34

31

.00

18

17

.58

59

0.953

23854

1.124

Run 2

04-07-

13.

79.

11.

66.

16

29.

27.

g2

.20

95

.00

85

.18

65

.00

68

.49

55

65

0.555

22554

1.121

2-3534

- Urania

Louisiana

Methods 3 & 4(3v/v)

Run 3

04-07-

13.

79.

11,

67.

15.

29.

27.

92

.35

80

.00

85

.38

69

.00

63

30

57

80

0.960

20518

1.118
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3.2 Results of Particulate Loading Determinatiaons
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Test No. 13
No. 1 Boiler

Resutts 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........o00.. (ML)
impingers......c... {GRAMS)
desiccant.......... (GRAMS)
total........oo.... {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)

Voelumetric flow rate........

actual.......vv0uvs (ACFM)
dry standard....... (DSCFM)
Isokinetic variation..... {%)

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

Particle mass rate...{LB/HR)

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

15

Run 1

04-07-92

1245/1353

-0.40
19.63
. 840

Q.
102.
11.
113,

0000

0.7858

0.9991
29.913
2.55
78.0

52.42
51.62
60.00

. 300
447

69525

36670

93.9

0.12384

0.23489

73.829

9240
0.741

Run 2
04-07-92

1440/1545

-0.40
19.63
. 840

0.
125.
2l.
146.

Q000

1.9689

0.9991
29.93
2.72
85.3

54.44
53.02
60.00

. 300
438

67054

34892

101.4

0.29806

0.57303

171.378

9240
1.849

Interpoll Labs Report No. 2-3534
Louisiana Pacific
Urania,

- Urania

Louisiana

--Method &

Run 3
04-07-92

163571739

-0.40
19.63
. 840

0.
i12.
13.
125.

OO OO0

1.5891

0.9991
29.93
2.70
g83.1

54.13
52.93
60.00

. 300
4313

67660

35985

98.1

0.24629

0.46327

142.891

9240
1.444




Interpoll Labs Report No. 2-3534
Louisiana Pacific - Urania
Urania, Loulsiana

Test No. 14
No. 3 Boiler Stack

Results of Particulate tLoading Determinations------- Method 5

Run 1 Run 2 Run 3
Date of run 04-07-92 04-07-92 04-07-92
Time run start/end..... {HRS) 1356/1514 1603/1706 1744/1854
Static pressure...... (IN.WC) -0.29 -0.29 ~-0.29
Cross sectional area (SQ.FT) 33.18 33.18 33.18
Pitot tube coefficient...... . 840 . B840 .840
Water in sample gas

condenser. . ..o v vrenen (ML) 0.0 0.0 0.0

impingers.......... {GRAMS) 144.0 145.0 130.0

desiccant.......... {GRAMS) 23.0 11.0 11.0

total..... ..o ivvvn {GRAMS) 167.0 156.0 141.0
Total particulate material.. _

.......... collected({grams) 0.1506 0.1324 0.1663
Gas meter coefficient....... 1.0010 1.0010 1.0010
Barometric pressure..{IN.HG) 29.93 29.93 29.93
Avg. orif.pres.drop..(IN.WC) 1.27 1.23 1.20
Avg. gas meter temp..(DEF-F) 73.8 77.1 77.1
Volume through gas meter....

at meter conditions...{CF) 38.25 37.75% 37.30

standard conditions. {DSCF) 37.99 37.26 36.81
Total sampling time....({MIN) 60.00 60.00 60.00
Nozzle diameter......... (IN) . 306 . 306 .306
Avg.stack gas temp ..(DEG-F) 184 186 185
Volumetric flow rate........

actual........c.oo... {ACFM) 60550 59683 58471

dry standard....... (DSCFM) 41096 40728 40501
Isokinetic variation..... {%) 100.2 99.1 98.5
Particulate concentration...

actual............ {GR/ACF) 0.04150 0.03740 0.04827

dry standard..... {GR/DSCF) 0.06117 0.05483 0.06971
Particle mass rate...(LB/HR) 21.548 19.142 24.199
F-~-factor ....... {DSCF/MMBTU) 9240 9240 9240
Emission factor...(LB/MMBTU) 0.233 0.218 0.271

16
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3.3 Results of Sulfur Dioxide Determinations
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Interpoll Labs Report No. 2-3534
Louisiana Pacific - Urania
Urania, Louisiana

Test No. 13
No. 1 Boiler Stack

Results of Sulfur Dioxide Determinations------------ Method 6
Run 1 Run 2 Run 3
Date of run 04-07-92 04-07-92 04-07-92
Time run start/end..... {(HRS) 1245/1353 1440/1545 1635/1739
Barometric pressure..(IN.HG) 29.93 29.93 29.93
Meter temperature....{DEG-F) 79.00 85.30 83.10
Meter correction coefficient 0.9991 0.9991 0.9991
Volume through gas meter....
at meter conditions...(CF) 52.417 54.443 54.135
standard conditions..(SCF} 51.619 53.017 52.928
Total sampling time....(MIN) 60.0 60.0 60.0
Moisture content...... (3V/V) 9.36 11.49 10.02
Volumetric flow rate (DSCFM) 36670 34892 35985
Oxygen content....{(%V/V DRY) 12.15 12,35 12.05

Milliequivalents of S04 in..
gas sample......cceeeeenns 0.00 0.00 0.00

Sulfur dioxide concentration

(GR/DSCF) . ... it i it n e 0.0012 0.0012 0.0012
(MG/DSCM) . ... ittt i in it e e s 3 3 3
(PPM=DRY ) . v it iieiennnenns 1 1 1
(PPM=-WET ). ...ttt vinnvnnns 1 1 1
S02 Emission rate....(LB/HR) 0.37 0.35 Q.36

Sultfur dioxide emission.....
.......... factor (LB/MMBTU}* 0.004 0.004 0.004

* F 9240 DSCF/MMBTU

18




Interpoll

Test No. 14
No. 3 Boiler Stack

Results of Sulfur Dioxide Determinations

Date of run
Time run start/end..... (HRS)
Barometric pressure..{(IN.HG}
Meter temperature....({(DEG-F)
Meter correction coefficient
Volume through gas meter....
at meter conditions...{CF)
standard conditions..(SCF)
Total sampling time....{(MIN)
Moisture content.....,. (sV/V)
Volumetric flow rate (DSCFM)

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

Milliequivalents of S04 in..
gas sample........ccvevea

Sulfur dioxide concentration

(GR/DSCF ) e e i et
(MG/DSCM) s i v vt e e e
(PPM=DRY ). s eee s eeeerennns
(PPM-WET) ettt tereenenn,

S02 Emission rate....{LB/HR)

Sulfur dioxide emission.....
.......... factor (LB/MMBTU)*

* F = 9240 DSCF/MMBTUY

19

Louisiana Pacific
Urania,

Run 1

04-07-92

1356/1514

29.93

73.80

1.0010

38.250

37.988

60.0

17.17

41096

13.65

0.0012

0.004

Run 2
04-07-92
1603/1706
29.93
77.10
1.0010
37.750
37.257
60.0

16. 459
40728

13.95

0.0012

0.005

Labs Report No. 2-3534

- Urania
Louisiana

____________ Method 6

Run 3
04-07-92
1744/1854
29.93
77.10
1.0010
37.300
36.810
60.0
15.30
40501

13.80

0.005




3.4 Results of Oxides of Nitrogen Determinations
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E

Test No. 13
No. ! Boiler Stack

Results of Oxides of Nitrogen (NOx) Determinations

Date of rPuUnN.. ...
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)
fiask 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...(])G)
NO2 in gas sample....... {(JG)

NOx Concentration

(GR/DSCF} v veneeaannnnn.
(MG/DSCMY) o e et et e eeeeenns
(PPM=DRY} . evseinnnnnnnnn.
(PPM=WET) s s et eneieennnnnns

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

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

* F 9240 DSCF/MMBTU

Interpoll

Run 1A

04-07-52
1245

1
2086

75.00
29.85
27 .40

72.00
29.55

29.45
1839

9.36
12.15

346.0
256.7

0.0610
140

73

66

19.17

g.192

21

Run 1B

04-07-92
1300

2
2063

75.00
29.95
27.35

72.00
29.55

25.65

1829

9.36
12.15

291.0
215.9

0.0516
118

62

56

l.22

0.163

Urania,

Run 1C

04-07-92
1315

3
2055

78.00
25.95
27.30

72.00
29.55

29.55
1813

9.36
12.15

185.0
144.7

0.0349
80
42
38

10.96

0.110

- ————

Labs Report No. 2-3534
Louistana Pacific

- Urania

Louisiana

Method 7

Run 1D

04-07-92
1330

4
2116

76.00
29.95
27.45

72.00
29.55

29.75

1891

9.36
12.15

i51.0
260.4

0.0602
138

72

65

18.92

0.190




Test No. 13
No. 1 Boiler Stack

Results of Oxlides of Nitrogen {(NOx) Determinations

Date of run........cco0va
Time of run............ (HRS)

Flask number.......ccoee s
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...... (5V/V)
Oxygen content....{%V/V ,DRY)

Nitrate in gas sample... (]G}
NO2 1n gas sample....... (]G)

NOx Concentration

(GR/DSCF) v eennneevnnnns
(MG/DSCM) v v v veevneneer s
(PPM=DRY) .\ et neneenennnnn
(PPM-WET) s e et iiteeennnn

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

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

* F = 9240 DSCF/MMBTU

Interpoll
Louisiana Pacific

Run 2A

04-07-92
1440

5
2057

75.00
29.95
27.20

72.00
29.55

28.45
1733

11.49
12.358

288.0
213.7

¢.0539
123

64

57

16.12

0.174

22

Run 2B

04-07-92
1455

6
2100

78.00
28.95
27.35

72.00
29.55

27.85

1739

11.49
12.35

265.0
196.6

0.0494
113

5%

52

14.78

0.159

Urania,

Run 2C

04-07-92
1510

7
2081

78.00
29.95
27.45

2.50

72.00
29.55

0.30
29.85

1866

11.49%
12.35

281.0
-208.5

0.0488
112

58

52

14.60

0.158

Labs Report No. 2-3534

- Urania

Louisiana

Method 7

Run 2D

04-07-92
1525

8
2088

74.00
29.95
27.25

72.00
29.55
-0.60
28.95

1796

11.45
12.35

257.0
190.7

0.0464
106

56

49

13.87

0.150




Interpoll Labs Report No
Louisiana Pacific
Urania, L

Test No. 13
No. 1 Boiler Stack

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

Run 3A Run 3B Run 3C

Date of run................ 04-07-92 04-07-92 04-07-92
Time of run............ {HRS) 1635 1650 1708
Flask number.....ovvievrnson 9 10 11
Volume of flask......... {ML) 2080 2063 2062
Data: time of sampling

flask temperature..{(DEG-F) 76.00 79.00 75.00

bar. press......... (IN.HG) 29.95 29.95 29.95

flask vacuum....... (IN.HG) 27.1% 27.10 27.30

flask abs. press...{IN.HG) 2.80 2.85 2.65
Data: Time of Flask Opening

flask temperature..(DEG-F) 72.00 72.00 72.00

lab. bar. press....{IN.HG) 29.55% 29 .55 29.55

flask static press.{IN.HG) -0.80 -0.70 -0.70

flask abs. press.,..{IN.HG) 28.75 28.85 28.85
Volume gas sampled....(DSML) 1770 1759 1771
Moisture content...... {5V/V) 10.02 10.02 10.02
Oxygen content....(%V/V,DRY) 12.05 12.05 12.05
Nitrate in gas sample...{]G) 296.0 328.0 297.0
NO2 in gas sample....... {1G) 219.6 243.4 220.4
NOx Concentration

{GR/DSCF)....... S, 0.0542 0.0604 0.0544

(MG/DSCM} .. .t i i it it i en s 124 138 124

(PPM=DRY ). ... cvv i enesnensn 65 72 65

{(PPM-WET}................. 58 65 59
NOX Emission rate....(LB/HR) 16.73 18.64 16.78
NOx emission factor........
................. {LB/MMBTU} * 0.169 0.188 0.170

* F = 9240 DSCF/MMBTU

23

. 2-3534
- Urania
ouisiana

Method 7

Run 3D

04-07-92
1720

12
2111

74.900
29.95
27.45

72.00
29.55

28.65
1809

10.02
12.05

288.0
213.7

0.0516
118

62

56

15.92

0.161




Interpoll Labs Report No
Louisiana Pacific
Urania, L

Test No. 14
No. 3 Boiler Stack

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

Run 1A Run 1B Run 1C

Date of run.........vuv .. 04-07-92 04-07-92 04-07-92
Time of run............ (HRS) 1359 1408 1419
Flask number......ccoveueaens 13 14 15
Volume of flask......... {ML} 2080 2048 2045
Data: time of sampling

flask temperature.. (DEG-F} 52.00 55.00 58.00

bar. press......... {IN.HG) 28.90 28.90 28.90

flask vacuum.,...... {IN.HG) 27.35 27.40 27.45%

flask abs. press...{IN.HG) 1.55 1.50 1.45
Data: Time of Flask Opening

flask temperature..(DEG-F) 72.00 72.00 72.00

lab. bar. press....{(IN.HG) 29.55 29.55 29.55

flask static press.(IN.HG) -0.40 -0.10 -0.20

flask abs. press...{IN.HG) 29.15 29.45 29.35
Volume gas sampled....(DSML) 1858 1872 1866
Moisture content...... (sV/V) 17.17 17.17 17.17
Oxygen content....(%V/V,DRY) 13.65 13.65 13.65
Nitrate in gas sample...{]JG) 218.0 232.0 209.0
NO2 in gas sample....... {]1G) 161.8 172.1 155.1
NOx Concentration

{GR/DSCF ) . v it v i it s v st nnnas 0.0380 0.0402 0.0363

(MG/DSCM) . ittt i et e i i e enne 87 92 83

(PPM=DRY ).t v vttt i e i iee v nnn 46 48 43

(PPM-WET ). ... vtersnnnanne 38 40 36
NOX Emission rate....(LB/HR) 13.40 14.16 12.79
NOx emission factor........
................. (LB/MMBTU ) * 0.145 0.153 0.138
* F = 9240 DSCF/MMBTU

24

. 2-3534
- Urania
ouisiana

Method 7

Run 1D

04-07-52
1437

16
2067

€0.00
28.90
27.45

72.00
29.55

29.35

1887

17.17
13.65

23%5.0
177.3

0.0411
94
49
41

14.47

0.156




Test No. 14
No. 3 Boiler Stack

Results of Oxides of Nitrogen (NOx) Determinations

Date of run.......eeveeeuens
Time of run............ {HRS)

Flask number.........¢¢veva..
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...(]G)
NO2 in gas sample....... {JG)

NGx Concentration

(GR/DSCF ) e v v v nvmnnennnnns
(MG/DSCM) v ettt e eeeee e
(PPM=DRY) o et st innnnennnss
(PPM=WET) et vt vvmneennnnn.

NOX Emission rate....{(LB/HR}

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

* F = 9240 DSCF/MMBTU

Run

04-07-

Interpoll Labs Report No.
Louisiana Pacific

2A

g2

1611

17

2054

62.
28.
27.
.45

72

00
g0
45

.00
259.
.30
29.

55

25

1868

16.
13.

49
95

223.0
165.5

0.0387

13,

89
46
39

51

0.154

25

Run

04-07-

2B

92

1623

18

2045

63

72

29

.00
28.
27.
.55

90
35

.00
29.
.50
.05

55

1840

16.
13.

49
85

232.0
172.1

0.0409

1l4.

94
49
41

27

0.162

Uran

Run

04-07

ia,

2C

-92

1640

19

2069

62

28.
27.

72

28.

289.

.00
90
10
. B8O

.00
55
.20
35

1865

16
13

.49
.95

279.0
-207.0

0.0485

16

0.

111
58
48

.94

153

2-3534

- Urania

Louisiana

Method 7

Run

04-07-

2D

92

1656

20

2060

62

28.
27.
.75

72

29.
.20
29.

.00

90
15

.00

55

35

1860

16,
13.

49
95

302.0
224.1

0.0526

18,

120

63
53

38

0.209




Test No. 14
No. 3 Boiler Stack

Results of Oxides of Nitrogen (NOx) Determinations

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....... {(JG)

NOx Concentration

(GR/DSCF) . v eieeeennn.
(MG/DSCM) o vt veen et eennns
(PEM=DRY ). et vr e venesennn.
(PPM=WET) ..o vviereennnnn.

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

* F = 9240 DSCF/MMBTU

Run

04-07
1

Interpoll Labs Report No.
Louisiana Pacific¢

3A

-92
750

21

2068

63

28.
27.

72
29

29.

.00
90
40
.50

. 00
.55
.10
45

1892

15
13

.30
.80

259.0
192.2

0.0444

15

0.

26

102
53
45

.41

173

Run

04-07-

38

92

1802

22

2031

62.
28.
27.
.50

72

00
90
40

.00
29.
-0.
29.

55
20
35

1851

15.
13.

30
80

227.0
168.4

0.0398

13.

91
48
40

81

0.155

Urania,

Run

04-07-

3C

92

1821

23

2056

62

72

29

.00
28.
27.
.45

S0
45

.00
29.
.10
.45

55

lgg4

15,
13.

30
80

239.0
177.3

0.0411

14.

94
49
42

28

0.160

2-3534

- Urania
Louisiana

Run

04-07-

Method 7

3D

92

1836

24

2031

63

72

.00
28.
27.
.40

90
50

.00
29.
.00
29.

55

55

1871

15.
13,

30
80

226.0
167.7

0.0392

S 13,

S0
47
40

60

0.152




3.5 Result of Carbon Monoxide Determinations
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Interpell Labs Report N
Louisiana Pacific

Urania,
Test No. 13
No. 1 Boiler Stack
Results of CO Determinations ---------------—-—--—-
Run 1 Run 2

Date of run 04-07-82 04-07-~-92
Time run start/end..... (HRS) 1245-1353 1440-1545
Total sampling time....{MIN) 60.0 60.0
Moisture content...... (5V/V) 9.36 11.49
02 Concentration...... (3V/V) 12.15 12.35
Volumetric flow rate {(DSCFM) 36670 34892
CO concentration............

(GR/DSCF) ...t i et i e e e 0.5781 0.3531

(MG/DSCM) .. .. i ittt vt nan 1323 808.51

(PPM=-WET) ...t cenennann. 1029 614.26

(PPM-DRY) .. ...ttt ivroanan 1136 694.00

{PPM-DRY @ 7% 02)......... 1797 1123,
CO emission rate..... (LB/HR) 181.681 105.610

CO = Carbon monoxide

A trailing "<’ symbol indicates that the true value

i5 less than or equal to the reported value

28

o. 2-3534
- Urania
Louisiana

Method 10

Run 3
04-07-92
1635-1739

60.0

10.02
12.05

35985

0.5796
1326.
1024.
1139.
1781.

178.758




Interpoll Labs Report No. 2-3534

Louisiana Pacific - Urania
Urania, Louistiana

Test No. 14
No. 3 Boiler Stack

Results of CO Determinations ~—-——-ermccccmcmcccee—- Method 10
Run 1 Run 2 Run 3
Date of run 04-07-92 04-07-92 04-07-92
Time run start/end..... {HRS) 1356-1514 1603-1706 1744-1854
Total sampling time....{(MIN) 60.0 60.0 60.0
Moisture content...... (¥V/V) 17.17 16.49 15.30
02 Concentration...... {¥V/V) 13.65 13.95 13.30
Volumetric flow rate (DSCFM) 41096 40728 40501
C0 concentration............
(GR/DSCF )} i it v s iv v s eonanans 0.7806 0.6208 0.9236
(MG/DBSCM} ... ... iiiieian- 1787. 1421. 2114.
(PPM=WET ). ... v .vveaovsnnace 1270. 1018, 1537.
(PPM-DRY ) ...t reennrcnns 1534. 1220. 1815.
(PPM-DRY @ 7% 02).....:.44. 2921. 2422. 3529.
CO emission rate..... (LB/HR) 274.945 216.708 320.600

CO = Carbon monoxide

A tratling ‘<’ symbol indicates that the true value

is less than or equal to the reported value

29




APPENDIX A

PRELIMINARY VOLUMETRIC FLOW RATE DETERMINATIONS




Interpcll Labs Report No. 2-3534

Test No. 13
No. 1 Boiler

Results of Volumetric Flow Rate Determinmation

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......vvuvee--. {IN)
Duct area.......ccvcernn {SQ.FT}
Direction of flow.......... ...
Static pressure........... (IN.WC)
Avg. gas temp............. (DEG-F)
Moisture content.......... (% V/V)
Avg. Tinear velocity..... (FT/SEC)
Gas density.............. (LB/ACF)
Molecular weight.,..... (LB/LBMOLE)
Mass flow of gas.......... (LB/HR)
Volumetric flow rate.............

actual ...t ine e {(ACFM)

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

A-1

Louisiana Pacific
Urania,

- Urania

Louisiana

Method 2

04-07-92

1128

29.93

.84

24

Round

60

19.63

up

448

58.7

.04326

29.77

179570

69185
36443




Interpoll Labs Report No. 2-3534
Louistana Pacific - Urania I
Urania, Louisiana
Test No. 14 I
No. 3 Boiler Stack
Results of Volumetric Flow Rate Determination----~-- Method 2
Date of Determination............ 04-07-92
Time of Determination....... {HRS) 1315 I
Barometric pressure....... (IN.HG) 29.93 I
Pitot tube coefficient........... .84
Number of sampling ports......... 2 I
Total number of points........... 24 I
Shape of duct...... .. it vnees Round
Stack diameter............... (IN) 78 I
DUct area. .....covveeveeen {SQ.FT) 33.18 I
Direction of flow...... ... .onu... up |
1
Static pressure........... {IN.WC) -.29 i
\
Avg. gas temp............. (DEG-F) 187 l
Moisture content.......... (% v/V) 17.17
Avg. linear velocity..... (FT/SEC) ) 30.3 I
Gas density.....e.eeonn... (LB/ACF) .05845 I
Molecular weight...... (LB/LBMOLE) 29.58
Mass flow of gas.......... (LB/HR) 211805 l
Volumetric flow rate......ovv... I
actual. ...ttt i e (ACFM) 60397
dry standard............ (DSCFM) 40810
I




APPENDIX B

LOCATION OF TEST PORTS




NO. | BoiLer

 L-P, URANIA, LOUISIANA

|
|

b0

1.3 DIA.

5.701A.

B-1 -




NO. 3 BOILER
L-P, urANIA, LOWISIANA

1.3DIA.

1.0 DIA.

/

FLOOR

B-2

NOT TO SCALE

-i---------

|



APPENDIX C

FIELD DATA SHEETS
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Job

INTERFOLL LABORATORIES

EFA METHOD 2

FlE

D DATA SHEET

P SoRtiiA, LA,

Source

’ AAQ-[%?;/L?/LJ

Test [3 Runs /-2 Date

L
ctack

dimen.

Lot . O

13/ 90—

IN.

Orv bulb Y50 oF et bulb /S ©F

Manrmomatar:

C Reg. O Ex

p. O Elec.

Barcmetric pressure 21&3' i Hg

tatic pressure

-. Yo

in WC

Operators O. BRznpis A. Afzﬂi'ﬂe,nrc'

4
=S

Schematic of

Fitot No. 2/-6 Cp &7 Cross Section
ot 10, o 120
Traverse Fraction Distance Distance Velocity [Temperature
Point of from Stack |(from End of |Fressure of gas
NG . Diameter Wall (1im) Fort (im) tin WE) (°F);_
63' | Ly Y. 7 Lo vyl
) .06 4.0 7.5 LS /
3 & 2 o8 /6.5& St |
1 172 /0. 3, /4. iD 7
S 10| s57006 | sgse | .20
6 356 | a3 Ly EC .9 "
p) o 3564 Y204 LT
& Slxe s a0 Y5.5o . F0
G . 633 4. 38 5288 e
4% &3 | 529> 564 LS K
I 933 Ss.9% ST 45 L3
13 99 | _s5.9 ¢2.29 | 4%
A : - .$3 g5
z \ LL{-
a L9
7 ALYy
s LL
- L&
) L}
¢ LS
i L3
(O L] J
/ ST ‘
| -Vg
I Temp. m=as. tool % S/N: Time end: hrs
R o nothing= regqg. manometer; S=(éﬂpanded. E = electronic S-392.1




INTERFOLL LARORATORIES EFPA METHOD S/17 SAMPLE LOG SHEET

Job [.R/VMNM, LA, Date ..//?/42 Test /15 Run /
Source Ao~ | Lol No. of traverse points 2y
Method _ § Filter holder: &c¢hss Filter type: v (£
Sample Train Leak Check:
Fretest: ¢ 0.02 cfm at 15 in. Hg. (vac) 4
Fostest: ~ Lo0. cfm at _ /L in. Hg. (vac) g
Farticulate Catch Data:
No.s of filters used: Recovery solvent(s)
g acetone FronT HoiF
YiS/ ] other (s)
No. of probe wash bottles: N
Sample recovered by: b . Bz iiiviA
Condensate Data:
“ Weight (g?
Item
" Final Tare Difference
Impinger No. 1 [ éol '7’4? /o
Impinger No. 2
Impinger No. 3
Condenser
Desiccant /5/79 /fg-g' //
Total //z
Integrated Gas Sampling Data:
Eag Fump No. A?.);L EOox No. 1/ Eag No. /
Eag Material: S-laver Aluminized Tedlar Size: 44 L
Fretest leak check: et cc/min at /L in. Hg.
Time start: 1245 (HRS) Time end: /353  (HRS)
Sampling rate: YOP cc/min  Operator: l)~ng€a‘JW)
S/N of Dz Analyzer used to monitor train outlet:
CF=-02X
c-2 ' S~0046RR
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INTERFOLL LARORATORIES EFA METHOD 5/17 SAMPLE LOG SHEET

Job Lp /Uﬂ_ﬂk))ﬂ,bﬂa Date ‘//Z/‘?& Test _i Run -
Source 2G - I Fhoisl  STdic No. of traverse points
Method _$ Filter holder: _<$tdss Filter type: o* bof -
Sample Train Leak Check:
Fretest: ¢ 0.02 cfm at 15 1in. Hg. ({(vac)
Fostest: O/ cfm at _/& in. Hg. (vac) &
Farticulate Catch Data:
No.s of filters used: Recovery solwvent (s)
| # acetone Prrgrsi HIF
7796 [ othert(s)
No. of probe wash bottles: '
Sample recovered by: . SBEopie
Condensate Data:
Weight (g)
Item
Final Tare Difference
Impinger No. 1 YA s’b( 125.0
Impinger No. 2
Impinger No. 3
Condenser
Desiccant /1/51.{ jl,//3 2410
Total
Integrated Bas Sampling Data:
EBag Fump No. gt/l— Eox No. f’ EBag No. 52
Bag Material: _S-layer Aluminized Tedlar Size: 44 L
Fretest leak check: - 92 ce/min at /S in. Hg.
Time start: /YO (HRS) Time end: Aﬁﬁf (HRS)
Sampling rate: 7% cc/min Operator: A, ékéﬂhpﬁﬂ)
S/N of Oz Analyzer used to monitor train cutlet:
CF—023
C-4 S-0046RR
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INTERFOLL LAEBORATORIES EFPA METHOD S/17 SAMFLE LOG SHEET

Job L./’-/VILM)HJ LA, Date \{/7/?2. Test /3 Run 3
Source AB- [ Bossl No. of traverse points 24

Method s Filter holder: LSS Filter type: 7 & F.

Sample Train Leak Check:
Fretest: ¢ ©.02 cfm at 15 1in. Hg. (wvac)
Fostest: ~ .908 cfm at s% in. Hg. (vac)

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

{ # acetone FrrosT HiLE
Y114 O other (s)

No. of probe wash bottles: ! R
Sample recovered by: b. BZ&j7dd

Condensate Data:

Weight (g)
Item

Final Tare Difference

Impinger No. 1 _QOI 793 //1

Impinger No.

L

Impinger No.

Condenser
Desiccant /,fz; /(/7? /3
Total ;:::::::::::;;:::::::::::::::::_..-..__:::::i:i:::::vz-:-:vz-:v:-; / a’z 5"

Integrated Gas Sampling Data:
EBag Fump No. A )2~ Eox No. /, Bag No. 3

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

Fretest leal: check: OO0  ce/min at {2 in. Hg.
Time start: /ng' (HRS) Time end: F"gq (HRS)

Sampling rate: Y99 cc/min Operator: b.g/c’t'd)lUJﬂ")

S/N of Oz Analyrer used to monitor train cutlet: =
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Interpoll Laboratories
(612)786-6020

EPA Method 7 Sample Collection
Field Data Sheet

Job P/ raning Date ¢/—)»~72 Bar. Pressure_JF £5~7 IN.HG
Test Location &% / Fuel Type {food Sample Train No. ()ye
PBor e Srmex Technician [Fog Pump No.__\
Test Flask "
No. Run Flask Time Vacuum TSmp. Leak Rate
Point No. (HRS) {IN.HG.) ("F) <0.4 IN.HG./MIN.
1 |/3-7-73 / ws 22 2 ;60 725 5L Yes [T No
2 {/13-1-23 7 I36 O J7} 33~ 75 qws {7 No
3 |32 | T /38 27. 30 252 4 Yes [T No
4 [17-i:0 4 9 /2 2O 217 'fJ'/ 26,2 & Yes [ No
5 |32 ol LS ‘:9_').40 7_5-0 ﬁYes -7 No
6 12298 | & Jys 5 7. 3¢ 750 ¥l Yes [T No
7 P3-sc| 7 /O 27.95 o X Yes [T No
8 {3204 & /sas— | 27257 | 79° | ORYes [T Mo
s {,>-»2| ¢ Je 35 A/ 7 A SR Yes [T No
10 L2-38| & /e 5O 272-10 9° [ Yes [T No
11 [z-3-<|// 105 736 25° = Yes [7 No
12 13-3-D4 /2. 1230 273 %571 2Y° | 52 Yes [T No
13 [ 7 Yes [7 No
14 7 Yes [7 No
15 - 7 Yes [7 No
16 [7 Yes [ No
17 L[] Yes [7 No
18 L7 Yes [7 No
19 7 Yes [ No
20 [ 7 Yes [ No
21 [7 Yes [T No
22 7 Yes [T7 No
23 L7 Yes [ No
24 [J Yes (7 No
25 [ 7 Yes [7 No
26 L7 Yes [7 No
27 7 Yes [T No
S-263R
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INTERPOLL LABORATORIES EFA METHOD 2 FIELD DATA SHEET

Job o 4_6“- Lfoasata., b A ; =
S::uur*cf::."_éfg .3 Aa. tlgc /. Svm oA | ﬁ
Test /Y FRun & Dats &-J)-9t 2
Stack dimen. <28 IM. !
Ory bulb /89 oF wet bulb ¢35 =of 1 4 ‘
Mancmetar: N Reg. O Exp. 0O Elec. I -'
Barcmetric pressure 29.932 in Hag ' i
"Static pressure -, 29 in WC !
Operators mrf(apﬂa L. M5 s50, — K !
Fitot No. 24V -8 Cp . B —_— %ﬁgggaééit?;n 5
éé'!g _A {0, /MO CO
Traver'sa—:-ﬁ Fraction Distance | Distance Velocity iTempera-tt_lre
Foint of from Stack |from End of ||Fressure of gas
MNo. Di ameter Wall (im) Fort (im} {in We) (=F)
e ot lonotn: 3 < _in. |Time start: 43/4 hrs
A- i 02 Lo¥ S.2¥
2 067 $£23 .23
3 18 P20 [2.20 !
y N2 t3-© r3. 3/
e AT 9 D 23,00
£ 356 27.27 _3/1.27
) LYo 50.23 53.23
€ 250 LE-v 2 42.00
G 813 . EY G £2. €7
(o B9 £3.80 72.30 -
1 . 933 22.77 6.1
) 479 06-26 25-8¢
g-1 06
Z /9 '
3 20
v 19
5 22 /97
é 27
2 %0
¢ 29
o r_ﬁ
: le : 17
74 272
‘1T .19
Temp. meas. tool & S/N: DT -3//C Time end: hrs:
oo nothing= reo. manomnetar; Sc'-_gr-:l::péndad; =) =-electrmnic §-392.1




INTERFOLL LABRODRATORIES EFPA METHOD 5/17 SAMPLE LOG SHEET

Job AR [/ Dercmia i1.4

Date 2-7‘71 Test /Y FRun /

Souwrce Ae.3d By lesr L S5Fnch No. of traverse points 2¥ _
Method _ ¢ Filter holder: _ Y"6/ags Filter type: vy '&. ., _
Sample Train Leak Check:
Fretest: ¢ ©.02 cfm at 15 in. Hg. {vac)
Fostest: “,g.u% cfm at 0 in. Hg. (vac) %
FParticulate Catch Data:
No.s of filters used: Recovery solvent (s)
C//é/ 124 acetone
a other (s)
No. of probe wash bottles: f
Sample recovered by: P
Condensate Data:
Weight (g)
Item
Final Tare Difference
Impinger No. 1 .
pTne £3% Y94 ¥ B s
Impinger No. 2
Impinger No. 3
Condenser
Desiccant
/139 | 1Y/6 23
Total /67
Integrated Gas Sampling Data:
Eag Fump No. /O EBEox No. g Eag No. /
Bag Material: S-laver Aluminized Tedlar Sice: 44 L
Fretest leak check: [+ cc/min at [S’— in. Hg.

Time start: /356 (HRS) Time end: /S§/% (HRS)
Sampling rate: QO cc/min Operator: ~Ur 'ggé@(

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

CF-023

c-10 - S-0046RR
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INTERFOLL LAEDRATORIES EFA METHOD S/17 SAMPLE LOG SHEET

Jab é . f / Qt:: mla L A Date ¥-7-vi Test /Y FRun _L
Source AL, 73 e c / St No. of traverse points 2y
Method s F11ter holder: ’é a Ss Filter type: v 6 A

Samplie Train Leak Check:
FPretest: ( ©0.02 cfm at 15 in. Hg. (vac)
Fostest: ®0.0l cfm at _ /S in. Hg. (vac) B

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

Y/5/ @ acetone
0 cther (s}

No. of probe wash bottles: {

Sample recovered by: f Maobive . Aes50~

Condensate Data:

Weight (g)
Item

Impinger No. 1 é3¢? ffq‘f / ¢ 4

Impinger No.

M

(&)

Impinger No.

Condenser
Desiccant 7450 13 i
Total l..r‘6

i
Integrated Gas Sampling Data:

Eag Fump No. B/O Eox No. )\ Bag No. 'Z-

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

Fretest leak chechk: o cc/min at Z[ in. Hg.
Time start: _/6 03 (HRS) Time end: f?oé {HRS)

Sampling rate: yoOCO cc/min Operator: "—"&M—QL

S/N of 0z Analyzer used to monitor train ocutlet: 9

CF-023

T Final Tare Difference l

C-12 : S-0046RR
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INTERFOLL LARORATORIES EFPA METHOD S/17 SAMPLE LOG SHEET

Job Date Test Run
Source No. of traverse points
Method Filter holder: Filter type:
Sample Train Leak Check:

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

Fostest: °~ cfm at in. Hg. (vac) ]
Farticulate Catch Data:

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

9// 9_2 O acetone

8] other {(s)

No. of probe wash bottles:
Sample recovered by:

Condensate Data:

Weight (g)
Item
Final Tare Difference

Impinger No. 1 G 3(} fO? /30
Impinger No. 2
Impinger No. 3
Condenser
Desiccant /Z@_f /Y50 //
Total 7 y/

Integrated Gas Sampling Data:

Eag Fump No. Box No. Bag No.

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

Fretest leak check: cc/min at in. Hg.
Time start: (HRS) Time end: (HRS)

Sampling rate: cc/min Operator:

S/N of O= Analy:zer used to monitor train outlet:

CF—-02%

14 S-0046RR
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Interpoll Laboratories I
(612)786-6020
EPA Method 7 Sample Collection
, Field Data Sheet I
Job LW/D{W'/-’} Date &/~ 7-G/ Bar. Pressure <" 70 IN.HG.
Test Lc;cation Ao 3 Fuel Type fgbg@ Sample Train No. A4/ Dy I
Loiler i Technician_ - Hfpssen Pump No. /<
Test Flask '
No. Run Flask Time Vacuum Tsmp. Leak Rate
Point No. (HRS) (IN.HG.) (°F) <0.4 IN.HG./MIN. l
1 (pm-/-#AL /3 /347 %4 514 sz 52 Yes [T No
2 \pMy-2-5 v /90 Y 2940 ¢ &7 Yes [ No l ‘
3 ez-e | /8 (29 29. %5 94 [F Yes [T Mo
4 [pM-2-0 A /o 37 25 4¢ 40 [F Yes [7 No I
5 |p-2-F /7 /6 7/ 27 4{ s 2- & Yes [T No
6 y-2-81 /8 1423 | 2735 L% ®ves v |
7 M -2-C /9 AU, 27.10 X &I Yes [T No
8 Y-2-p zo /4 S& 22.18 6T & Yes [T No I
9 l4-3%-A P24 1270 2740 734 [T Yes [T No
10 |A]-3-8 2T /8¢ 27 40 L v 0 Yes [T No
11 yg-3-¢ 23 /B2/ 2745 R 0d Yes [F No I
12 |y -3-0 2¢ /834 27-10 o3 [ Yes [T No
113 ' [7 Yes [T No I
14 {Bimmies | 3/ " [T Yes [T Mo
15 32 -~ L7 Yes [T No l
16 . [/ Yes [ 7 No
17 7 Yes [ No I
18 [ 7 Yes [ 7 No
19 [7 Yes [7 No I
20 [J Yes [T No
21 7 Yes [ No
22 [T Yes [T Ne I
23 [7 Yes [ No
24 [ 7 Yes [7 No l
25 7 Yes [7 No
26 [7 Yes [ No l
27 7 Yes [T No
§=263R Il

I'
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l Interpoll Laboratories
(612) 78464-56020
EPA Method 3 Data Reporting Sheet
Orsat Analysis
Job L. P ~ AA Source_AL, / Bo./e{
Team Leader Test Site 5&5%
IDate Submi tte ‘f-? CF Date of Tes ~-7-9L
Test No. /3 MNo. of Runs Cgpplete ]
Date of Fa_nalyszs Y-7-9L Technician o
' Tast/ Sample No. Buret Readings (ml) J Conc. Conc. ﬂ
. § Run |Log Number |of CO= O= Fa
H and Typa |An. |Zero Pt.| After CO= |After @z {%v/v Dry {[%v/v Dry
l 1 2 .co 20,18 8.00 j2.15 kovy
i |
15l 2
I g B 0 F_ |6vo ! SESSnesEIeERSE S .
" 1 ~ 92.60 L2y 2.6¢ [R.34 _ kJ?6
131 2
I O B 0 F |Avo | IS -
1. g.o 2o, 1D £ o¢ /.S *f v
 IREE 2 |
0807 [ovo] SEeeneseiowm—SSISSSSSS————S -
l 1
I, D BOF |Avg w .
1
2
i 0 B 0 F_ |Avo | S s eusewey s
3
l 2
0 B 0 F_|Avg| SO es s )
l 1 E
2 i
O B g F |Avo ! I -J
l B 1
> .
I Q B 0 F_ |Ave ! SNcEEEnCIGRIRIssana N
H pBOF e
0 Ambient Air QA Check EPA Method 3 Guidelines
l[} Orsat Analyzer System Leak Check Fuel Type F@ Range
O Fe Within EPA M-3 Guidelines Coal:
for fuel type. Anthracite/Lignite 1.016-1.120
Bi tuminous 1.083-1.23@
l Whare Eg= 20.9-03 Dil:
CO=z Distill ate 1.260-1.413
Residual 1.210-1.370
Gas:
-Natural 1.5600-1.834%
Propane 1.434-1.584
F=Flask (250 cc all glass) D-1 Butane 1.405—1.553
— . _B=Tedlar. B (S—layer) Wood/Wood Bark 1.200-1.120
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Interpoll Laboratories
{512) 7846-6020
EPA Method 3 Data Reporting Sheet
Orsat Analysis
Job AP Source_Ah,. 3 8o les
Team Leader 2haie r Test Site .
Date Submitfed 9-=-%Z Date of Test  ¢-7- '
Test No. (% No. of Runs Cggpleted 3
Date of Analysis_Y-7-92 Technician
Test/ Sample No. Buret Readings (ml) Conc. Conc. I
Run LOg Number |of e CO-;. Oz F'a |
and Type |An. |Zero Pt.| After COzxjAfter @z |%v/v Dry |%v/v Dry
— S =
A 20,70 ‘49 /368  try l
Ml 2
2B 0F |Avg! SN . . l
1 b 2O 2015 420 /3.9  Ysed
i 2
B F Av I
g8 0 9 | ,
1 £.35 20.15 635 /3.80 Ly
rqﬁ& 2 I
B BOF |Avg ||
— - = I
| 0B OoF |avg y I
N 1 |
2
g0BQOF |Avg | I
1
2 i
L O0BOF |Avg |
: i
2
B F Av
8] 0 L 9 | ] l
1
2
OBOF |[Avg | I
: —
2 |
OBOF |Avg e
O Ambiaent Air QA Check EPA Method 3 Guidelines
O Orsat Analyzer System Leak Check Fuel Type F@ Range
O Fe Within EPA M-3 Guidelines Coal: :
for fuel type. Anthracite/lLignite 1.015-1.120
Hi tuminous 1.883-1.27@
Whera Fg= 20.9-0. Oil:
CO= Distillate 1.260-1.413
Residual 1.218-1.372
Gass
Natural 1.602-1.835 ‘I
D-2 Propanre 1.434-1,5864
F=Flask (25@ cc all glass) - Butane 1.405-1.553
= (S—-1aver) o YWaond/Wond Bark 1. .9900Q—-1. 1" L
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Interpoll Laboratories

(512) 7846-60Q20

EPA Method 5 Data Reporting Sheet
Impinger Catch/Wisceonsin Frotocol

Job__ L.P Uranmi Source__ #! ﬁ"'.:/e'

Team Leader DA Test Site el

Date Submitted_ ¥ -/3 92 Date of Test_ Y ~-1-47

Test No. /3 Mo. of Runs Completed_ 23

Date of Analysis__ 5-§% Technician - *Lt/e&'d*\

Solvent Phase Aqueous Phase

Test Run_@ Dish MNo. Dish No.

Field Blank Dish Tare Wt. gi(Dish Tare Wt. q

Log MNumber Dish+Sample Wt. g |Dish+Sample Wt. a9

Comments Sample Wt. gl|Sample Wt. g9

Test__Jj3 Run / Dish No. 223 Dish No.

Log Number 94~ 5ADish Tare Wt. 49,5724 glpish Tare Wt. g

Comments Dish+Sample Wt.49.5780g|Dish+Sample Wt. g
Sample Wt. d.og56 g|Sample Wt. g

Test _ /3 Run - Dish No. Aoy Dish Ng.

L.og Number — 79 IDish Tare Wt.£4.5528 g|Dish Tare Wt._-- q

Comments Dish+Sample Wt.&- Lg|Dish+Sample Wt g
Sample Wt. 003+ glSample Wt. B q

Tast_{3_ Run_3 Dish Na. 305 Dish No.

Log Number — 62 IDish Tare Wt.5% 932 3 g|Dish Tare Wt. g

Comments Dish+Sample Wt &».023)g|Dish+Sample Wt. g
Sample Wt. ¢.00i4 glSample Wt. ]

Test Run Dish No. DPish No.

Log Number Dish Tare Wt. giDish Tare Wt. g

Comments Dish+Sample Wt. g |Dish+Sample Wt. g
Sample UWt. g|Sample Wt. g

Tast Run Bish Ng. Dish NMNo.

Log Mumber Dish Tare Wt. giDish Tare Wt. g

Comments Dish+Sample Wt. g |Dish+Sample Wt. g
Sample Wt. gi{Sample Wt. q

Results Solvent Phase:

Blank Solvent Wt.devoyg

Field Blk. Run 1 Run 2 Run 3 Run 4 Run 5

| 1 0.¢052 [O.co30 | J.00ib | [

Results Aqueous Phase:

Field Blk. Run 1 Run 2 Run 3 Run 4 Run S
n.3a

[ P ! ' | 7“ _ , I 1 ‘ LSC-03WYR
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Interpoll Laboratories
786-5320

(512)

EPA Method S Data Reporting Sheet
Probe/Cyclona Wash

Jab L.P (A ranio Source 2/ Be r'e’r'

Team Laader Y Test Site Stapgrc

Date 3ubmittad YS3HL Data of Test Y179+

Test MNo. /3 No. of Runs Completed <)

Data2 aof Analysis 1S4 T Technician C,,'-lE/chm
Transport Leakage ] Nong [ ml Solvent S & Fons
Taest Run_2 Dish MNo.
Field 8lank Dish Tare Wt. g
Log Number Dish+Sample Wt. g
Yol. of Solvent ml Sample Wt. g
#Salvent Residue_3 -3jug/ml
Test /3 Run__/ Dish Mo. 24
Vol. of Solvent_/2pml Dish Tare Wt._ Y% 93770 a3
Lag Number S 744- && Dish+Sample Wt. Y 4.i{327 a
Comments Sample Wt. - 2957 9
Test_j3 Run 2. Cish Mo. /&
Yol. of Solvent_j2¢ ml Dish Tare Wt. Y3-9&55 3
Log Number -7 Dish+Sample Wt._Y7.-55§52 3
Comments Sample Wt. /15597 q
Tast_ /3 Run_ D Dish [o. 209
Vol. of Solvent /{0 m} Dish Tare Wt._ 9 7)-465/ a
tog Mumber = §o Dish+Sample Wt. vg 722% a
Commants Sample Wt. J. 2571 5
Test Run Dish BMo.
Vol. of Saglvent ml Dish Tare Wt. g
Log Number Dish+Sample WL. g
Commants Sample Wt. a]
Test Run Dish Mo.
Yal. af Solvent ml Dish Tare Wt. g
Log Number Dish+Sample Wt. g
Coinmants Sample Wt. =;|

#Salvent Residue_ ug/ml={(Sample Wt. g 13*)1/Vol. of Sol. ml
EPA-MS Acetcne Rezidue Blank Spec. (7.3 uyg/sml

Results: -

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

| g.3953

/- 5‘5’?3”"1 /. 2573

LSC-01YR
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interpoll taboratories

(&12)

78&6-56020

EPA Mathod S Data Reporting Sheet
Filter Gravimetrics

Job LP (Ar':df\\\c\ 4 LO\ . Source /UQ I Bo'! L{r‘
Team Leader DR Test Site Stack
Date Submitted y-i3-92 Date of Test__ 4-7-92
Test No. {3 Noe. of Runs Completed 3
Date aof Analysis 4-i5-92 Technician__ €. He 1'_\45.:‘\
Test {3 Run_o Filter No.__ 4189
Field Blank 7 ) Filter Type " G F
@ Log Number S5 49 -53 Filter Tare Wt._, 95323 g
Comments Filter+Sample Wt..,$SJ4 g
' Sample Wt. g. 000 | g
Test_13 Run Filter No. Yas5i
Log Number — &4 Filter Type 4" g F
i Comments Filter Tare Wt._,99% 729 g
Filter+Sample Wt./.373J g
Sample Wt. Ui 5553 g
Test_13 Run Filter No. 1190
Log Number — 78 Filter Type Yy" GF
2 Comments Filter Tare Wt.__ 9290 g
Filter+Sample Wt.{,3035C g
Sample Wt. O >7¢g g
Test 13 Run Filter No. 94192
Log Number ¥/ Filter Tvpe Y o F
"t Comments Filter Tare Wt._ 29579 fn}
Filter+Sample Wt.[ 2837 g
Sample Wt. 0.53H 8 g
Test Run Filter No.
Log Number Filter Type
4 Comments Filter Tare Wt. a
Filter+Sample Wt. g
Sample Wt. g
Test Run Filter No.
Log Number Filter Type
S Camments Filter Tare Wt. g
Filter+Sample Wt. g
Sample Wt. g
Results:
Field Blk. Run 1 Run 2 Run 3 Run 4 Run 5
g,5853 J.37766 O 538
Field Blk. Run 1 Run 2 Run 3 Run 4 Run S
0,158 | L.gue59 | 1.58F]

D-5

LSC-02PR
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Interpoll Labaratories
(&12) 7856-6020

EPA Mathod 5 Data Reporting Sheet
Impinger Catch/Wisconsin Protocol

Jab L‘.R Mmhﬂh— Source ,J:-J.j b'y: YC" _
Team Leader DA Test Site StneX
Date Submitted Yr3-91 Date of Test 41 gL
Test No. e No. of Runs Completed_ 3
Date of Analysis S5-S+1 Technician C-H?—__{yeio-ﬂ
Salvent Phasa Aqueous Phase
Test /Y Run @ Dish HNo. TZ kA Dish Nao.
Field BHlank , Dizh Tare Nt.&wOS?? glDish Tare wWt. g
Log Mumber 5 Jay- ngish+Samp1e Wt.5¢cddtg|Dish+Sample Wt. g
Comments Sample Wt. 2.0 yg|Sample Wt. g
Test /Y run [/ . _|Dish No. A ) Dish No.
Log Number — 4 JlDish Tare Wt. 77-395Yg|Dish Tare Wt. g
Comments Dish+Sample Wt.773{0Yg|Dish+Sample Wt. g
Sample Wt. g-Y20 glSample Wt. g
Test_IY Run_L Dish No. 54 Dish No.
Log Number — 72} |Dish Tare Wt._//.748Y g|Dish Tare Wt. g
Comments Dish+Samplae Wt.J,75%% g|Dish+Sample Wt. g
Sample Wt. 3 glSample Wt g
Test _jY_FRun_3 Dish No. 300 Dish No.
_Log Number /oS |Dish Tare Wt. £34732 glbish Tare Wt. g
Comments Dish+Sample Wt.£2.9756g|Dish+Sample Wt. g
Sample Wt. J-90 26 g|Sample Wt. =]
Test Run Dish No. Dish No.
i_og Number Dish Tare Wt. g|Dish Tare Wt. (]
Comments Dish+Sample Wt. g |Dish+Samplea Wt. g
Sample Wt. gjSample Wt. g
Tast Run Cish No. Dish No.
Log MNumber Dish Tare Wt. g|Dish Tare Wt. g
Comments Dish+Sample Wt. g|(Dish+Sample Wt. g
Sample Wt. gl|Sample Wt. g
Results Solvent Phase: Blank Solwvent Nt.‘hw“’g
Field Blk. Run 1 Run 2 Run 3 Run 4 Run 5
L | v.oole 1 0.2017F [T droozr | T . 1
Results Aqueous FPhase:
Field Blk. Run 1 Run 2 Run 3 Rurn 4 Run 35
L [ i [U-° [ 1 1Lsc-03uyR




l Interpoll Labaoratories
{612) 784&-4020
I EPA Method 5 Data Reporting Sheet
Probe/Cyclone Wash

I : . L J=f Do, der
Jobo_{ . P. Urant & Source 3 oil€r
Team Leadar DR Test Site S feck
Date Submitted__ 4 ~ -97 Data of Test__ 4 ~7-92

l Test Mo. {4 Ma. of Runs Caompleted 3
Bate of Analysis l{"[S.:‘f Z. Technician C. HQ\Sﬁ-‘v"

I Transport Leakag@érg)ﬂ ml Solvent Acc#ow
Test Run 2 Di1sh MNo.

Field Blank Dish Tare Wt. g

I 2 Log Number Cish+Sample Wt. g
Yal. of Saolvent ml Sample Wt. qg

I #Solvent Residue 3.3 ug/ml
Test /Y Run | Dish No. 209

1 Vol. of Solvent_{§Q ml Dish Tare Wt._Y32.3{ (O 3

I lLog Mumber §269-aq8 Dish+Sample Wt.43.2A52% g
Comments Sampla Wk. .ol 9
Test (€ Run__ 2 Dish Na. IO

l 2 | Vol. of Solvent_|70 ml Dish Tare Wt._ 50,5570 g
Log MNumber —494 Dish+Sample Wt. 8G 6O 3
Comments Sample Wt. 2. d390 g

l Test_[4 Run__ 3 Dish Ho. SO

3 | Vol. of Solvent_ 20 ml Dish Tare Wt._Y6,900Y 3
Log Mumber = /43 ish+Sample WtH6.9359 a
Commants Sample Wt. O U35s a
Test Run Dish Mo.

I ) Yol. of Solvent ml Pish Tare Wt. g
LLog Numbar Dish+Sample Wt. g
Caomments Sampla Wt. 9

I Test Run Dish Mo. -

= Yal. of Solwvent ml Dish Tare Wt. (4}

Log MNumbear Dish+Sample Wt. g

I Caomments Sample Wt. fa|

#Solvent Residue ug/ml=L (Sample Wt. g)(1@*)1sVol. of Sol. nl
l EF&-MS Acetona Residue Blank Spec. (7.3 ug/sml

Results: -

Field Blk. Run 1 Run 2 Run 3 Run 4 Run S
I U, 041 L 20380V 0.034

' v-e 0377 L SC-01YR




Interpoll Laboratories
{(612) 785-6020

EPA Method 5 Data Reporting Sheet
Filter Gravimetrics

Job L P Urani

Source 3 Boiler Stuck

Team Leader DA

Test Site

S'/'ﬂ..t' g

Date Submitted Y—13 G2

Date of Test

T i B

D-8

Test No. 1 No. of Runs Completed_2
Date aof Analysis__ Y—/S G Technician el yeion
Test Run O Filter No.
Field Blank Filter Type
a Log MNumber Filter Tare Wt. =]
Comments Filter+Sample Wt,. (=]
] Sample Wt. g
Test __/“YY Run Filter No. Yisl
iLog Number S74vY-496 Filter Type L1/ ‘¢-F
1 Comments Filter Tare Wt. L, T429 g
Filter+Sample wWt._ [.gb50f¢ 9
Sample Wt. o-/ef 9
Test_/ Y Run_2 Filter No. btal
Log Number —Joe Filter Type 3“6¢: :
2 Comments Filter Tare Wt. CEYYS g
Filter+Sample Wt. /, {0 g
Sample Wt. d.oF22 a
Test /Y Run_2 Filter No. “l43
Log Number ~ Jovw Filter Type Y.
3 Comments Filter Tare Wt. ,e57¢ g
Filter+Sample Wt._Jiof€7 gl
Sample Wt. o-/ 7L g
Test Rurn Filter No.
Log Number Filter Type
4 Comments Filter Tare Wt. g
Filter+Sample Wt. g
Sample Wt. g
Tast 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
0:107¢ | god2 0. 1192
Field Blk. Run 1 Run 2 Run 3 Run 4 Run S
p. 1504 0.132Lu 0./663
LSC-02PR




Intercoll Laboratories
{5123 7B&-502¢
EFA Method & Sulfur Dioxide I
1traticn Data eat
Job LuP. Avan Source B2 Biler
Team Leader DX Test Site Sipcf
Date Submitted A3 Date of Test “i-r 45
Test No. VEW Noa. of Runs Completed__23
Date of Analysis_ Y- -4i-43 Technician c. el yegon
ﬁ Sample| pH of Dilution|Aliquot |[No. |[Start{Final [Volume I
Test/}| Log Original [Final Vol.| Factor |Titrated|of |vVol. |vol. lof Tit.
Run |Number [Sample #| (Vaoin) (DF) (Va) An. |Buret |Buret (Va)
| tml) |(ml> (ml) I
! L==.==m=#= ‘
Field pHZ3.S{ gSo@ ml |gt DF | Ot ml] t
Bl ank U 0 250 ml {0 1@ DF g9 ml
0o pH 8 198 m1 |0 25 DF 0O 18 ml] 2
0 ml |0 S8 DF | O 20 al
- n . DF 0 Ve,
————————l— —_—
g PH<I.S! @508 ml bE o1 F iS5
. | B Bl R niss i |
| 2 ml =3 m / .
HERN RS L O i o e e
, O _ DF | O ___ml |Avglsensm senms (/S
@-pH<I.S| B-S00 ml |[@-1 DF gt ol{ 2t {/3 ({v¥5 {,iS l
| Hi%0 mi |H25DF [ 010 m| 2 {7n9s [760 .75
m 29 m iy ’ N ’
- —79 (0P g 1 |3 52 DF 526 ml ‘
. {n
! g;pH*II‘;’-.S LS00 ml @1 DF o1l ml
! 0200 ml 10 10 DF 0S5 ml
143 ~§1i0 pH 0100 ml Q25 DF { O 1@ ml{ 2 |/, 75 /.90 |.]4&
0 ml 1 S@ DE =@ ml :
O. DPF | QO ml | Avg | EEEEE | A /S
—_— ==m===
H< 3.5 2300 ml 1 DF 1 ml 1
ge 8 25A ml 8 1@ DF 8 S mtl I
O pH D 1288 ml {0 25 DF O 1@ mlj 2
1 ml {0 @ DF 0O 20 ml
O bF 0
[ - H<3.5| g S8 ml 1 DF | Ot ml I
oe 8320 mi {3 1o oF A5 b
0 pH 0 19¢ ml [0 25 DF | 0 1@ ml |"Z
R ml {0 <@ DE 0 28 ml
_ g ____DF 0 . ml|Avg | BiEemm BEERARAT l
pH<{Z.5 S8 ml gt DF 1 mi] 1
o E 25 ml1 [0 10 DF B S ml ‘
O pH 0108 ml I 2S5 DF | O 1@ m1| 2
0 ___m@ 0 3@ DF 1 [ 20 ml ——F—— P |
g __DF 0 ___mliAvg T | R T |
pHLI. S| O SO0 ml 1 DF 1 ml 1 -
o g 250 ml Bm OF 85 ml l
0 pH ] O 180 ml g 25 DF O 18 mit 2
0 ml 0 SQ DF [ O 20 ml T oo
[ O ___DF | O ___ml|Avg |ZHmbe smmms)
OpHE.S| 0SB@ ml M1 DF | ot mif t I
" DES% ml g};@ DF NS ml
arp 0128 ml [ 25 DF 0 16 ml} 2
D ml |0 SO DF 8 20 ml S S
g DF | O ____mllAvg |Smams | peEes l
OpPHE.S{ gSR@ml {0t DF { gt mif 1
0 258 ml (O 1@ DF 0SS ml
J pH 0 1288 m1 10 25 DF g2 mll 2
0 ml Q 5@ DF | O 20 ml
et v 1 (0 DF | O _ _ml |Avg|ZEaEE ERERE
Normality of Titrant(N):d.vjvo N O len Exchange
) ) 0 EPA Audit(s)
Vol. Titrant for Field blank(V.): /i5 m Audit No.
Vol. Titrant for Method Blank: i ml Audit No.
# IT pH M3.5 Adjust with conc. perchloric acid to pH™2.6 5-421 l
D-9 ' ‘




e T — Interogll Laporatories
(&12) TB&-SB20
EFPA Method & Sulfur Dioxide
rttration Data neat
am Leader TR Test Site :h&&ﬂ
te Submitted Y-l3F#L Date of Test y-leL
st No. 1, No. of Runs Complefed_ 3
Date of Analysis o -Ww-gL Technician C. [4ETpegon
Sample| pH of Dilution|Aliquot _TNQ. Start|Final {Valume
est/] Log @riginal |[Final Vol.| Factor |Titrated|of |Val. |Vol. Jlof Tit.
Run [Number |Sample *| (Vaoin) (DF) (Vo) An. |Buret |Buret] (V)
{ml) (ml) {ml )
S— —#m&:_—====‘
ield B-pHLIZ. S| S0@ m! |@1_  DF 1 1] t o .18 AL
HB1ank P § 358 mi 1obF | BS m g.ov |-
g 0 0
5 7 g pH gioee ml |25 DF | g 1@ mi| 2 |.15 .39 .i5
Jy-p b b - A ] ml 1O S@ bF 520 ml
Y-4 - n __ DF o
FpHIZ. S 8900 ml 1 DF 1
o EEEn Elese | B2 W
. _ - Op m a 25 . 60 .
AR M 0 Ml g 56 oF | §20 ml oo lo 180
_ 0 ___DF | 8 ___nl|Avg|giess | seems) (8
BpHIZ.S SO0 ml DF |l ot ml| t [,e0 |.75 | .75
0250 ml {0 1BDF | 5 ml
V-1 .10 pH 0 120 m1 [ 2% DF giemli| 2 1|,75 |.7¢ /5
- ) g ml |0 5@ DF | §-20 ml
_ {0 __DF | g __ml|Avg |pEmss seaes) o 1S
HoZ.S5) 2S00 ml im1  DF 1 mi! t |, g0 0S5 | 15
| &% 0 250 ml %/;a oF 8 S mi ! —
0100 ml 1025 OF | gl ml| = | o5 |/ 20 |78
-0 ml {0 S@ DE 220 ml Y
g DF | O ___ml|Avg |gEsss sesmsl /5
] 0 S@d3 ml (gt bDBF Ol ml 1
O @ wml (0 1@ DF 0 %- ml
a) 0120 ml |25 DF | O 1@ ml] 2
0 ml [} S@ DE 0 20 ml ]
=} DF 0 Ml A g | | oy
———— = == = — ———
O pHL3.2] O SO0 ml 1 DF i
O 258 ml B 1@ DF 8 =
O pH i ml (A 25 DF | A 1@
] ml |f S@ DF | O =20
3] DF | =
pHCZ. 5 5@0 ml 1 DF 1
C 8 258 ml 8 10 DF B S
O pH 0128 m1 |G 25 DF | O 1@
0 ml 10 =0 DE 0 <@ ) P
0 DF 0 .__mllAvg | e
OpH<3.5l O S@@ m! gt DF { gt mif 1
- 0 258 ml 0O 10 DF g% ml
O pH 0180 mi |G 25 DF { O 1@ ml| 2
| ml g 5@ DF 0 28 ml
0 ___DF O ol Avg | REnan REns
O pHCZ.S| 0SB@ ml M1 DF | p1 mif t
0 ?gg m% n 1@ DF nsS ml
O pH al m 25 DF 1@ ml} 2
— 82 i |[B530F | Q20 m ot
g __DF O _ml |Avg | Frmme ) e -
HZ.S91 O S8 ml} N1 DF 01 ml 1
0 . b
e A 250 ml {1 DF | 05 mi
O pH 0O 108 m1 (g 25 DF g 189 ml] 2
0 ml 101 5@ DE 0 20 ml NG S
n O DF | O ___ml |Avg |emmi | Simee
ormality of Titrant(N): ¢ 2/¢d N Ion Exchange
' O EPA Audit(s)
bol. Titrant for Field blank(Vo): /5  ml Audit No.
Vol. Titrant for _Method Blank: { ml Audit No.
li IT™ pH 23.5 Adjust wilh conc.- per-:hl.-:u'z(')f: acidgd to pHA™ILE $-421
D-1

{8 .
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Interpoll Laboratories

(&612) 7856-60220

Chain of Custody
Sample Deposition Sheet

Job__ (.FP. / Vkdaih LA.

Source Mo . |/ &IL‘ZQ—

Team Leader #7. KOSHLGA—

Test Site  SZdi.

Date Submitted

Date of Test %/2/9>

Test No. /3

Mo. of Runs Completed 3

e —— —_— —
Na. of Type of Sample Analysis Required Comments
Y
Samples
?3 Frobe Wash: iﬂs per EPA M-S
cetone DOther
F Buisk D.I. Water
L
“ Filter:
" G.F. f#As per EPA M-5
< [5-S- Thimble [As per EPA M-17
02.3" G.F. [j0ther
7 Bedwi 547 mm G.F.
Impinger Catch: MN Protocol Loace Hak /
— DD.I. Water DNI Protocol Sop J-@M.:r“—_
< FS% Hz0= #EPA M6 or 8
03M3 Hg Only Acid Gases
4MS Metals [JFormaldehyde
0i1-@ N NaGH QMetals
¢ Bodrit- OQRther (0ther
Integrated As per EPA M-3
D
Gas sample [As per EPA M-1@
DDther
1 Oxides of Ofs per EFA M-7A Date Y/2/%9
+ Bedne Nitrogen (NO.) Qother Time (HRS?
g Fuel Sample [jAttached fuel Form
[] Aggregate #5-0153RRR
Particle Size X-Ray Sedigraph
0
Bahco Method
Qbther
Audit Samples
[Sul fur Dioxide [JAs per EPA M-56
[Bxides of Nit. Ofs per EFA M-7A
_[IBther QOther

Source Information

1) Type of Source: | Boiler 0 Asphalt Plant B Incinerator O Dryer

D Other

2) Fuel: [] Coal 4 Wood [} Gas [] 0il [] RDF Q Other HOb 6o

3) Is sample combustible?

No Yes

4) Does sample need special handling? g No [J Yes If yes, explain

S-278RRRR
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Interpeoll Laboratories

(612) 784-6020

Chain aof Custody
Sample Deposition Sheet

Job A7 [/ lroania, & A

Source Aw .3 fSoler

Team tLeader A /L~ ehile o

Test Site % %ack

Date Submitted

Date of Test

y¥-7-92

No. of Runs Completed 3

Test No. /g
No. of Type of Sample Analysis Required Comments
Samples
Frobe Wash: s per EPA M-3
2 cetone Other
- DD.I. Water
Filter:
fg " G.F. ) pAs per EPA M-5
- 0S.S. Thimble [(As per EFPA M-17
2.5" G.F. [I0ther
D47 mm G.F.
Impinger Catch: OMN Protocol :
P.1. Water W1 Protocol S50, ¢+ Parf
&% H=0z FA M—6& or B
ES 03MS Hg Only Acid Gases
4MS Metals -pQFormaldehyde
01.@ N NaOH Metals
Dﬂther ﬂDtherC mig o %, é é s
Integrated J)pAs per EPA M-3
3 Gas sample [jAs per EPA M-10
DOther
245 Ouides of Jhs per EFA M-7A Date
/ Nitrogen (NO.) [Jother Time (HRS)
[ Fuel Sample Dﬂttached fuel Form
P

0O Aggregate

#5-B155RRR

Particle Size

[jXx-Ray Sedigraph
[Bahco Method
[Other

Audit Samples
DSulfur Dioxide
Dﬂxides of Nit.

DDther.

[As per EPA M-6
Rs per EPA M-7A

UDther

Source Information

1) Type of Saurce:,ﬁpﬁoiler 0 Asphalt FPlant 0 Incinerator 0 Drver

0 Other
2} Fuel:
3 1s sample combustible?

Q] Coal E‘:wocd

Gas 0 0il 0 RDF 0 Other

No D Yes

4) Does sample need special handling®? jDNO g Yes

If yes, explain

D-16
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APPENDIX E

BOILER INFORMATION SHEETS




INTERPOLL LABORATORIES
BOJLER INFORMATION SHEET

Company Legisiana PazJFEL

Location [ranin, Lousiona

Boiler No. 4

Manufacturer R Pl o

Class and Type Woter #ube- Weed Foe2d 2 Deum

Year Built 19£9

Firing Equipment L/ m F,rga

[/ Economizer Gas Temp. In °F  Gas Temp. Out °F

o

[E?/ Air Preheater
Fuel (State, County, Mine)

Gas Temp. In

F Gas Temp. Out 500  °F

BTU/LB:

Steaming Capacity L nfGle  Lhs oo hour
Design Steam Pressure LB PS)

Design S5team Temperature

Normal Steam Load S"’)_Af“;[;ﬁ [he Ros heai

Steam Data:
[Zf’ Saturated-

L7 Superheated Normal Steam Temp.

Normal Steam Pressu

Potlution Control Equipment:
47 Mechanical Collector
No. of tubes 85
Tube Dia.__ "

re 33} PSIG Feedwater Temp. .2( °F

F  (if superheated)

[7 ESP
No. of sections
Hotside [/ Coldside [/
Voltage KV
Manuf.
Press. Drop IN.WC

[7 Baghouse

No. of Sections

Cteaning mechanism

No. of Bags

Cloth area/bag SQ.FT.

Manuf.

Press. Drop iN.WC

Manuf. T oira

Press. Drop

Rated Eff._ _

[/ Scrubber

Type

Liquid flow GPM

Manuf.

Press. Drop {N.WC
Type of Stack Motai
Stack Height A0 feet
Stack Diameter Lo
Units Emitting through Stack ]

Rated Boiler Efficiency

Form #S-0075RRR




INTERPOLL LABORATORIES

BOILER INFORMATION SHEET

)Dgr ;ﬁ.’c,

Company Lpuiagna
Location Uran.‘n; Louis ang
Boi ler No. 3
Manufacturer Zars
Class and Type Wote, Tobe = Liloed fued 2 Dea M2 VL
Year Built }978
Firing Equipment Weod  Fired
[7 Economizer Gas Temp. In °F Gas Temp. OQut °F
[Z] Air Preheater Gas Temp. In OF  Gas Temp. Out 43 °F
Fue! (State, County, Mine) BTU/LB:
Steaming Capacity //D,GOD Lbs. Sec hoar
Design Steam Pressure 200 P51

Design Steam Temperature

Normal Steam Load

A O00 Lhe pev
* —+

Aoy

Steam Data:

y
/Y7 Saturated:  Normal

Steam PressurQ:M( PSIG Feedwa‘fer Temp. 17 Cp

/7 Superheated Normal Steam Temp. °F  (if superhea'l'ed)
Pollution Control Equipment: .
/j’f Mechanical Collector {7 ESP
No. of tubes /203 No. of sections
Tube Dia. K'a Hotside [7 Coldside
Manuf. 7N Vol tage Ky
Press. Drop Manuf.
Rated Eff._ Press. Drop IN.WC
[Zf Scrubber [/ Baghouse
Type Vdn'}’urﬁl No. of Sections
Liquid flow___jan/ GPM Cleaning mechanism
Manuf. 7 .. ..
Press. Drop IN.WC No. of Bags
Cloth area/bag SQ.FT.___
Manuf.
Press. Drop IN.WC
Type of Stack Metel
Stack Height fa55 fert
Stack Diameter 75_" l
Units Emitting through Stack {
Rated Boiler Efficiency l
Form #S-0075RRR I
E-2
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BOILER OPERATIONAL DATA
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APPENDIX G
PROCEDURES




1
|

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 profile of the gases in the flue is
obtained by means of a temperature and velocity traverse. On the basis
of these values, sampling nozzles of appropriate diameter are selected
to allow isokinetic sampling, a necessary prerequisite for obtaining a
representative sample.

The sampling train consists of a heated stainless steel-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 or condenser case and a
Drierite drying column., The sampling module is connected by means of an
umbilical cord to the control module which houses the dry test gasmeter,
the calibrated orifice, a leakless.pump, .two inclined. manometers, and
all controls required for operating the sampling train.

Particulate samples were collected as follows: The sample gas
was drawn in through the sampling probe isokinetically and passed
through a 4-inch diameter Gelman Type A/E glass fiber filter. The
particulates were removed at this point and collected on the filter.
The gases then passed through an ice-cooled impinger train and a
desiccant-packed drying column which quantitatively absorb'a11 moisture
from the sample gas stream after which the sample gas passes through the
pump and the dry test gasmeter which integrates the sample gas flow
throughout the course of the test. A calibrated orifice attached to the
outlet of the gasmeter provides instantaneous flow rate data.

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

61 3a P1(S5-485)




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 minhtes, 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 less than 50% relative humidity. Microscopic
examination of the samples is performed if any unusual characteristics
are observed. The weight of the acetone rinse is corrected for the
acetone blank. The Drierite column is weighed on-site and the water
collected by Drierite is added to the condensate so that the total
amount of absorbed water may be ascertained.

Integrated gas samples for Orsat analysis were collected at a
constant flow rate throughout each particulate run. The gas samples
were analyzed using al all-glass Orsat analyzer. Standard commercially
prepared solutions were used in the Orsat analyzer (sat. KOH for carbon
dioxide and reduced methylene blue for oxygen). In addition to the
above, the oxygen content of the flue gas was measured at each traverse
during the particulate determinations wusing a Teledyne Model 320P-4
Portable Oxygen Analyzer to sample the effluent from the Method 5 train.

3a P2(7)
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Interpoll Laboratories
(612)7846-46020
Condensible Organic Coapounds Analysis
{State of Minresota - MPCA Exhibit C)

Method I1-B472-M

Equipaant: Separatory funnel - 500 cc with Teflon stopcock

Pawder funnel - 75 aa ID with a 17 am sten

Evaporating dish(es) - 200 cc or 250 cc beaker

Reagents: Diethyl ether - reagent grade

Chlorofera - reagent grade
Sodiua sulfate - (ACS) granular anhydrous’

Toluene - (if 31 hydrogen peroxide is used to collect the
sagples)

Glass wool (Pyrex _aicrofiber)

PREPARATION

Place 1 kg of granular anhydrous sodiua 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 <{unnel.
1

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

place by its own pressure. Add a one-inch layer of dry sodium

sulfate.

G-3




SAMPLING

An all-glass ispinger asseably is used in the back half of the EPA Nethod
5 sampling train when an orﬁanic wet catch is to be collected. The
impinger assembly consists of a modified impinger, a Greenburg Saith
impinger followed by another sodified impinger. The third ispinger should
have a tesperature nmeasuring device at the outlet upstreaa of a final
iepinger or desiccant column to smonitor the tesperature of the outlet gas
streaa. Prior to the start of the test, each of the first two ispingers
should be charged with 100 g of Class I water. The Method 5 train should
be operated as provided for in EPA Method 3. Ice should be added to the
impinger bath to keep the temperature of the gas at the outlet at or less
than 68 °F. After the post test leak check, the iapinger train is reaoved
and ispinger contents poured into a tared all-glass saaple bottle and
closed with a Teflon-lined cap. The sanple.hnttle is then weighed and the
total condensate calculated by subtraction of the bottle tare weight and
the weight of initial water added to the impingers (200 g). A label is
affixed and the sample is returned to the labnratur§ for analysis. The
sanple shuqld be stored at 4 °C if the analysis is not conducted within 48

hours.
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I.

Organics

Caution!

ANALYSIS

Work in vented hood!'!!

A. Organic Blank Determination

ll

3-

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

Evaporate solvent in hood at 70 % or less until ne soclvent
remains.

Desiccate the saaple in dish for two hours.

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

Fore LSC-036.

B. Organic Sasple Determination

1.

Test for peroxide in sasple ether using KI strips. (1¢ KI
strip shows positive, contact vyour supervisor before
proceeding.)

Transfer the sample sclution quantitatively to a 3500 oL
separatory funnel. Use the first of three 23 alL chlorofors
aliquots to rinse the saaple container.

Extract with three 25 aL portions of chlorofora. kShake and
vent to -release pressure about 4 to 5 times each.) Allow
the phaseé to separate. (Bottos layer is'chlnrofdrl.) Draw
off the bottoa layer, transferring the solvent with a funnel

containing a plug of sodium sulfate into a tared beaker.

{Do not draw oéf any of the aqueoaus layer.)
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After the three chlorofarm extractions, use ¢two 25 al
portians of chlorofara to rinse the sodium sulfate,
tollecting the rinses in the sase tared beaker as the
extracts.

Next extract the sanple'three tises with 23 st aliquots of
ethyl ether. ({Shake and vent tﬁ release pressure about 4 to
5 tises each.) Allow the phases to separate. {Top layer
is ethyl! ether.) Draw off the bottos layer (agueous) into
another separatory funnel taking less thian 1 sl of the ethyl
ether layer with, Decant the ethyl! ether, passing it
through sodiums sulfate and collecting the ethyl ether in the
sage tared dish as the chlorofora,

After the three ethyl ether extractions, take two 235 18
portions of ethyl ether and rinse the sodiua sulfate
collecting the rinses in the same tared heaker as the
extracts.

Evaporate the solvents {(chlorocfora and ethyl ether) in the
tared beaker in the hood at 70 °F or less until no solvent
resains. {Use no heat and have no sources of ignition in
the hood when doing this procedure.) Do not evaporate so
quickiy as to allow evaporative cooling to lower thé
tenperatu(e of the container below the dew pnint.uf water,
utherhiseﬁ water will be condensed out in the container.
Desiccate to constant weight <(two hoursl). Record and
report the #final weight to the nearest 0.1 mg on Fora

LSC~038.
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Il.

Inorganics

If inorganic residue infaormation is required, the following

procedure should be conducted:

A. Inorganic Blank Deteraination

1.

Vent the resaining aqueous phase froa the organic extraction
in the hood to remove residual organic sclvents (usually
avernight}.

Decant the ispinger catch into a tared evaporating dish.
Evaporate all of the water in the sample iﬁ an oven at 100
°c. Take care not to boil to prevent busping and loss of
saaple,

Coocl the dried sample in the desiccator and desiccate until

a constant weight is aobtained.

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

B. Inorganic Saaple Determination

Follow steps 1-5 in Section A above.
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NOTES

1. For the organics deteraination, in the rare event that the impinger
catch resulted fros a Modified Method & determination (502). whereby
the solution contains dilute hydrogen peroxide () 31), do pot  use
ether as an extraction solvent. Substitute toluene for ethyl ether
in Section I, {Ether in the presence of peroxide foras explosive

hydraoperoxide.)

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

should be perforeed if the aqueous phase is still cloudy.

3. Special state requireaents:
Hichigan - Total saaple evaporated in tared evaporating dish on
steam bath. -

lowa - Organics and inorganics separately, as required.

Wisconsin - Use Method 1]1-B&72-NI.

Rest of states - fOrganics anly.

REFERENCES

Proposed Standards of Performance for New Stationary Sources, Federal

Register 34(159) Part fi, August 1, 1979.

Minnesota Pollution Control Agency, Exhibit C.
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MEeTHOD 6C—DETERMINATION OF SULFUR DiI-
OXIDE EMISSIONS FROM  STATIONARY
SoURCES (INSTRUMENTAL ANALYZER PROCE-
DURE)

1. Applicability and Principle

1.1 Applicability. This method is applica-
ble to the determination of sulfur dioxide
(S0,) concentrations in controlled and un-
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controlled emissions from stationary sources
only when specified within the regulations,

1.2 - Principle. A gas sample is continuous-
ly extracted from a stack, and a portion of
the samplie is conveyed to an iistrumental
analyzer for determination of SO, gas conr-
centration using an ultravicolet (UV), nondis-
persive infrared (NDIR). or fluorescence an-
alyzer. Performaz.ce specifications and test
procedures are provided to ensure reliable
data.
2. Range and Sensitivily

2.1 Analytical Range. The analytical
range is determined by the instrumental
design. For this method, a portion of the an-
alytical range is selected by choosing the
span of the monitoring system. The span of
the monitoring system shall be selected

- such that the pollutant gas concentration

equivalent to the emission standard is not
less than 30 percent of the span. If at any
time during a run the measured gas concen-
tration exceeds the span, the run shall be
considered invalid.

2,2 Sensitivity. The minimum detectable
limit depends on th= analytical range, span,
and signai-to-noise ratio of the measure-
ment system. For 8 well desigiied system,
the minimum detectable limit should be less
than 2 percent of the spa:.

3. Definilions

3.1 Measurement System. The total
equipment required for the determination
of gas concentration. The measurement
system consists of the following major sub-
systems:

3.1.1 Sample Interface. That portion of a
system used for one or more of the follow-
ing: sample acquisition, sample transport,
sample conditioning. or protection of the
analyzers from the effects of the stack ef-
fluent.

3.1.2 Gas Analyzer. That portion of the
system that senses the gas to be measured
and generates an output proportional to its
concentration.

3.1.3 Data Recorder. A strip chart record-
er, analog computer, or digital recorder for
recording measurement data from the ana-
lyzer output.

3.2 Span. The upper limit of the gas con-
centration measurement range displayed on
the data recorder.

3.3 Calibration Gas. A known concentra-
tion of a gas in an appropriate diluent gas.

3.4 Analyzer Calibration Error. The dif-
ference between the gas concentration ex-
hibited by the gas analyzer and the known
concentration of the calibration gas when
the calibration gas is introduced directly to
the analyzer.

3.5 Sampling System Bias. The differ-
ence between the gas concentrations exhib-
Ited by the measurement system when a
known concentration gas i{s introduced at
the outlet of the sampling probe and when

40 CFR Ch. | (7-1-87 Edition)

the same gas is introduced directly to the
analyzer.

3.6 Zero Drift. The difference i the
measurement system output reading from
the initial calibration response at the zero
concentration level after a stated period of
operation during which no unscheduled
maintenance, repair. or adjustment took
place.

3.7 Calibration Drift. The difference in
the measurement system output reading
from the initial calibration response at s
mid-range calibration value after a stated
period of operation during which no un-
scheduled maintenance, repair, or aqjust-
mant took place.

3.8 Response Time. The amount of time
required for the measurement system to dis-
play 95 percent of a step change in gas con-
centration on the data recorder.

3.9 Interference Check. A method for de-
tecting analytical interferences and exces-
sive biases through direct comparison of gas
concentrations provided by the measure-
ment system and by a modified Method 6
procedure. ¥For this check, the modified
Method 6 samples are acquired at the
sample by-pass discharge vent.

3.10 Calibration Curve. A graph or other
systematic method of establishing the rela-
tionship between the analyzer response and
the actual gas concentration introduced to
the analyzer.

4. Measurement System Performance Speci-
Jications

4.1 Analyzer Calibration Error. Less than
+2 percent of the span for the zero, mid-
range, and high-range calibration gases.

4.2 Sampling System Bias. Less than x5
percent of the span for the zero, and mid- or
high-range calibration gases.

4.3 Zero Drift. Less than *=3 percent of
the span over the period of each run,

4.4 Calibration Drift. Less than =3 per-
cent of the span over th2 period of each
run,

4.5 Interference Check. lLess than =+7
percent of the modified Method 6 result for
each run.

5. Apparatus and Reagents

5.1 Measurement System. Any measure.
ment system for SO: that meets the specifi-
cations of this method. A schematic of an
acceptable measurement system is shown i{n
Figure 6C-1. The essential components of
the measurement systemm are described
below:

5.1.1 Sample Probe. Glass, stainless steel,
or equivalent, of sufficient length to tra-
verse the sample points. The sampling
grobe shall be heated to prevent condensa-

on.

§.1.2 Sample Line. Heated (sufficient to
prevent condensation) stainless steel or
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Teflon tubing, to transport the sample gas
to the moisture removal system.

5.1.3 Sample Transport Lines. Stainless
steel or Teflon tubing, to transport the
sample from the moisture removal system
to the sample pump, sample f{low rate con-
trol, and sample gas manifold.

5.1.4 Calibration Valve Assembly. A
three-way valve assembly, or equivalent, for
blocking the sample gas flow and introduc-
ing calibration gases to the measurement
system at the outlet of the sampling probe
when in the calibration mode.

5.1.5 Moisture Removal System. A refrig-
erator-type condenser or similar device (e.g.,
permeation dryer), to remove condensate
continuously from the sample gas while
maintaining minimal contact between the
condensate and the sample gas. The mois-
ture removal system is not necessary for
analyzers that can measure gas concentra-
tions on a wet basis; for these analyzers, (1)
heat the sample line and all' interface com-
ponents up to the inlet of the analyzer suffi-
ciently to prevent condensation, and (2) de-
termine the moisture content and correct
the measured gas concentrations to a dry
basis using appropriate methods, subject to
the approval of the Administrator. The de-
termination of sample moisture content is
not necessary for pollutant analyzers that
measure concentrations on a wet basis when
(1) a wet basis CO; analyzer operated ac-
cording to Method 3A is used to obtain si-
multaneous measurements, and (2) the pol-
lutant/CO; measurements are used to deter-
mine emissions in units of the standard.

5.1.6 Particulate Filter. An in-stack or
heated (sufficient to prevent water conden-
sation) out-of-stack filter. The {ilter shall be
borosilicate or quartz glass wool, or glass
fiber mat. Additional filters at the inlet or
outlet of the moisture removal system and
inlet of the ahalyzer may be used to prevent
accumulation of particulate material in the
measurement system and extend the useful
life of the components. All filters shall he
fabricated of materials that are nonreactive
to the gas being sampled.

5.1.7 Sample Pump. A leak-free pump, to
pull the sample gas through the system at a
flow rate sufficient to minimize the re-
sponse time of the measurement system.
The pump may be constructed of any mate-
ﬂlaldthat is nonreactive to the gas being sam-
pled.

5.1.8 Sample Flow Rate Control. A
sample flow rate control valve and rotame-
ter, or equivalent, to maintain a constant
sampling rate within 10 percent.

{(NoTE: The tester may elect to install a
back.pressure regulator to maintain the
sample gas manifold at a constant pressure
In order to protect the analyzer(s) from
Overpressurization, and to minimize the
need for fNlow rate adjustments.)

Pt. 60, App. A, Meth. 6C

5.1.9 Sample Gas Manifold. A sample gas
manifold. to divert a portion of the sample
gas stream to the analyzer, and the remain-
der to the by-pass discharge vent. The
sample gas manifold should also include
provisions for introducing calibration gases
directly to the analyzer. The manifold may
be constructed of any material that is non-
reactive to the gas being sampled.

5.1.10 Gas Analyzer. A UV or NDIR ab-
sorption or fluorescence analyzer, to deter-
mine continuously the SO: concentration in
the sample gas stream. The analyzer shall
meet the applicable performance specifica-
tions of Section 4. A means of controlling
the analyzer flow rate and a device for de-
termining proper sample flow rate {e.g., pre-
cision rotameter, pressure gauge down-
stream of all flow controls, ete.) shall be
provided at the analyzer.

(Note: Housing the analyzer(s) in a clean,
thermally-stable, vibration-free environ-
ment will minimize drift in the analyzer
calibration.)

5.1.11 Data Recorder. A strip chart re-
corder, analog computer, or digital recorder,
for recording measurement data. The data
recorder resolution (i.e., readability) shall
be 0.5 percent of span. Alternatively, a digi-
tal or analog meter having a resclution of
0.5 percent of span may be used to obtain
the analyzer responses and the readings
may be recorded.manually. If this alterna-
tive is used, the readings shall be obtained
at equally spaced intervals over the dura-
tion of the sampling run. For sampling run
durations of less than 1 hour, measurements
at l-minute intervals or a minimum of 30
measurements, whichever is less restrictive,
shall be obtained. For sampling run dura-
tions greater than 1 hour, measurements at
2-minute intervals or a minimum of 96
measurements, whichever is less restrictive,
shall be obtained.

5.2 Method 6 Apparatus and Reagents.
The apparatus and reagents described in
Method 5, and shown by the schematic of
the sampling train in Figure 6C-2, to con-
duct the interference check.

5.3 SO; Calibration Gases. The calibra-
tion gases for the gas analyzer shall be SO
in N: or SO; in air. Alternatively, SO« COn,
SO /O, or 8O;/CO;:/0: gas mixtures in N,
may be used. For flucrescence-based analyz-
ers, the O; and CO, concentrations of the
calibration gases as introduced to the ana-
lyzer shall be within,l percent (absolute) O,
and 1 percent (absolute) CO; of the O, and
Co- concentrations of the effluent samples
as introduced to the analyzer. Alternatively,
for fluorescence-based analyzers, use cali-
bration blends of SO in air and the nomo-
graphs provided by the vendor to determine
the gquenching correction factor (the effiu.
ent O, and CO: concentrations must be
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known). Use three calibration gases as speci-
fied below:

5.3.1 High-Range Gas. Concentration
equivalent to 80 to 90 percent of the span.

5.3.2 Mid-Range Gas. Concentration
equivalent to 50 to 60 percent of the span.

5.3.3 Zero Gas. Concentration of less
than 0.25 percent of the span. Purified am-
bient air may be used for the zero gas by
passing air through a charcoal filter, or
through one or more impingers containing a
solution of 3 percent H,0O;.

6. Measurement Systemmn Performance Test
Procedures

Perform the following procedures before
measurement of emissions (Section 7).

6.1 Calibration Gas Concentration Verifi-
cation. There are two alternatives for estab-
lishing the concentrations of calibration
gases. Alternative Number 1 is preferred.

6.1.1 Alternative Number 1—Use of cali-
bration gases that are analyzed following
the Environmental Protection Agency Tra-
ceability Protocol Number 1 (see Citation 1
in the Bibliography). Obtain a certification
from the gas manufacturer that Protocol
Number 1 was followed.

6.1.2 Alternative Number 2—Use of cali-
bration gases not prepared according to Pro-
tocol Number 1. If this alternative is chosen,
obtain gas mixtures with a manufacturer’'s
tolerance not to exceed +=2 percent of the
tag value. Within 6 months before the emis-
sion test, analyze each of the calibration
gases in triplicate using Method 6. Citation
2 in the Bibliography describes procedures
and techniques that mav be used for this
analysis. Record the results on a data sheet
{example is shown in Figure 6C-3). Each of
the Individual SO. analytical results for
each calibration gas shall be within 5 per-
cent (or 5 ppm, whichever is greater) of the
triplicate set average; otherwise, discard the
entire set, and repeat the triplicate analy-
ses. If the average of the triplicate analyses
is within 5 percent of the calibration gas
manufacturer's cylinder tag value, use the
tag value; otherwise, conduct at least three
additional analyses until the results of six
consecutive runs agree with 5 percent (or 5
ppm, whichever is greater) of their average.
Then use this average for the cylinder
value.

6.2 Measurement System Preparation.
Assemble the measurement system by fol-
lowing the manufacturer’s written instruc-
tions for preparing and preconditioning the
gas analyzer and, as applicable, the other
system components. Introduce the calibra-
tion gases in any sequence, and make all
necessary adjustments to calibrate the ana-
lyzer and the data recorder. Adjust system
components to achleve correct sampling
rates.

6.3 Analyzer Calibration Error. Conduct
the analyzer calibration error check by In-
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troducing calibration gases to the measuyrs.
ment system at any point upstream of the
gas analyzer as follows:

6.3.1 After the measurement system has
been prepared for use, introduce the zerp,
mid-range, and high-range gases to the ana-
lyzer, During this check, make no adjust-
ments to the system except those necessary
to achieve the correct calibration gas flow
rate at the analyzer. Record the analyzer re.
sponses to each calibration gas on a form

" similar to Figure 6C—4.

NoTE: A calibration curve established prior
to the analyzer calibration error check may
be used to conve.t the analyzer response to
the equivalent gas concentration introduced
to the analyzer. However, the same correc-
tion procedure shall be used for all effluent
and calibration measurements obtained
during the test.

6.3.2 The analyzer calibration error
check shall be considered invalid if the gas
concentration displayed by the analyzer ex-
ceeds +2 percent of the span for any of the
calibration gases. If an invalid calibration is
exhibited, take corrective action, and repeat
the analyzer calibration error check until
acceptable performance is achieved.

6.4 Sampling System Bias Check. Per-
form the sampling system bias check by in-
troducing calibration gases at the calibra-
tion valve installed at the outlet of the sam-
pling probe. A zero gas and either the mid-
range Or high-range gas, whichever most
closely approximates the effluent concen-
trations, shall be used for this check as fol-
lows: .
6.4.1 Introduce the upscale calibration
gas, and record the gas concentration dis-
played by the analyzer on a form similar to
Pigure 6C-6. Then introduce zero gas, and
record the gas concentration displayed by
the analyzer. During the sampling system
bias check, operate the system at .the
norma} sampling rate, and make nc adjust-
ments to the measurement system other
than those necessary to achieve proper cali-
bration gas flow rates at the analyzer. Alter-
nately introduce the zero and upscale gases
until a stable response is achieved. The
tester shall determine the measurement
system response time by observing the times
required to achieve a stable response for
both the zero and upscale gases. Note the
longer of the two times as the response
time.

6.4.2 The sampling system bias check
shall be considered invalid if the difference
between the gas concentrations displayed by
the measurement system for the analyzer
calibration error check and for the sampling
system bias check exceeds +5 percent of the
span for either the zero.or upscale callibra-
tion gas. If an [nvalid calibration is exhibit-
ed, take corrective action, and repeat the
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sampling system bias check until acceptable
" performance Is achieved. If adjustment to
the analyzer i3 required, first repeat the an-
alyzer calibration error check, then repeat
the sampling system bias check.

7. Emission Test Procedure

T.1 Selection of Sampling Site and Sam-
pling Points. Select a measurement site and
sampling points using the same criteria that
are applicable to Method 6. .

7.2 Interference Check Preparation. For
each individual analyzer, conduct an inter-
ference check for at least three runs during
the initial field test on a particular source
category. Retain the results, and report
them with each test performed on that
source category.

If an interference check is being per-
formed, assemble the modified Method 6
train (flow centrol valve, two midget im-
pingers containing 3 percent H,O, and dry
gas meter) as shown in Figure 8C-2. Install
the sampling train to obtain a sample at the
measurement system sample by-pass dis-
charge vent. Record the initial dry gas
meter reading.

7.3 Sample Collection. Position the sam-
pling probe at the first measurement point,
and begin sampling at the same rate as used
during the sampling system bias check.
Maintain constant rate sampling (i.e., =10
percent) during the entire run. The sam-
pling time per run shall be the same as for

Method 6 plus twice the system -response -

time. For each run, use only those measure-
ments obtained after twice response time of
the measurement system has elapsed, to de-
termine the average effluent concentration.
If an interference check is being performed,
open the flow control valve on the modified
Method 6 train concurrent with the initi-
ation of the sampling period, and adjust the
flow to 1 liter per minute { =10 percent).

(Norte: If a pump is not used in the modi-
fied Method 8 train, caution should be exer-
cised in adjusting the flow rate since
overpressurization of the [mpingers may
cause leakage in the impinger train, result-
ing in positively biased results).

7.4 Zero and Calibration Drift Tests. Im-
mediately preceding and following each run,
or if adjustments are necessary for the
measurement system during the run, repeat
the sampling system bias check procedure
described in Section 6.4 (Make no adjust-
ments to the measurement system until
after the drift checks are completed.)
Record and analyzer’'s responses on a form
similar to Figure 6C-5.

7.4.1 1f either the zero or upscale calibra-
tion value exceeds the sampling system bias
specification, then the run is considered in-
valid. Repeat both the analyzer calibration
error check procedure (Section 6.3) and the
sampling system bias check procedure (Sec-
tion 6.4) hefore repeating the run.

Pt. 60, App. A, Meth. 6C

7.4.2 If both the zero and upscale calibra-
tion values are within the sampling system
bias specification, then use the average of
the initial and final bias check values to cal-
culate the gas concentration for the run. If
the zero or upscale calibration drift value
exceeds the drift limits, based on the differ-
ence between the sampling system bias
check responses immediately before and
after the run, repeat both the analyzer call-
bration error check procedure (Section 6.3)
and the sampling system bias check proce-
dure (Section 6.4) before conducting addi-
tional runs.

7.5 Interference Check (if performed).
After completing the run, record the final
dry gas meter reading, meter temperature,
and barometric pressure. Recover and ana-
lyze the contents of the midget impingers,
and determine the SO. gas concentration
using the procedures of Method 6. (It is not
necessary to analvze EPA performance
audit samples for Method 6.) Determine the
average gas concentration exhibited by the
analyzer {for the run. If the gas concentra-
tions provided by the analyzer and the
modified Method 8 differ by more than 7
percent of the modified Method 6 result,
the run is invalidated.

8. Emission Calculation

The average gas effluent concentration is
determined from the average gas concentra-
tion displayed by the gas analyzer, and is
adjusted for the zero and upscale sampling
system bias checks, as determined in accord-
ance with Section 7.4. The average gas con-
centration displayed by the analyzer may be
determined by integration of the area under
the curve for chart recorders, or by averag-
ing all of the effluent measurements. Alter-
natively, the average may be calculated
from measurements recorded at equally
spaced intervals over the entire duration of
the run. For sampling run durations of less
than 1 hour, measurements at l-minute in-
tervals or a minimum of 30 measurements,
whichever is less restrictive, shall be used.
For sampling run durations greater than 1
hour, measurements at 2-minute intervals
or a minimum of 96 measurements, which-
ever is less restrictive, shall be used. Calcu-
late. the effluent gas concentration using
Egquation 6C-1. '

Eq. 6C-1
Where:

C.. = Effluent gas concentration, dry basis,
ppm.
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C = Average gas concentration indicated by
_ gas analyzer, dry basis, ppm.

C, = Average of initial and final system cali-
bration bias check responses for the zero
g3s, ppm.

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

Cm. = Actual concentration of the upscale
calibration gas, ppm.
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MEeTHOD TE—DETERMINATION OF NITROGEN
OxIpEs EMISSIONS FROM STATIONARY
Sources (INSTRUMENTAL ANALYZER PRO-
CEDURE)

1. Applicabdilily and Principle

1.1 Applicability. This methed is applica-
ble to the determination of nitrogen oxides
(NO,) concentrations in emissions from sta-
tionary sources only when specified within
the regulations.

1.2 Principle. A gas simple is continuous-
ly extracted from a stack, and a portion of
the sample is conveyed to an instrumental
chemiluminescent analyzer for determina-
tion of NO, concentration. Performance
specifications and test procedures are pro-
vided to ensure reliable data.

2. Range and Sensitivily
Same as Method 8C, Sections 2.1 and 2.2.
3. Definitions '

3.1 Measurement System. The total
equipment required for the determination
of NO, concentration. The messurement
system consists of the following major sub-
systems;

3.1.1 Sample Interface, Gas Analyzer,
and Data Recorder. Same as Method 6C,
Sections 3.1.1, 3.1.2, and 3.1.3.

3.1.2 NO: to NO Converter. A device that
converts the nitrogen dioxide (NOy) in the
sample gas to nitrogen oxide (NO).

3.2 Span, Calibration Gas, Analyzer Cali-
bration Error, Sampling System Bias, Zero
Drift, Calibration Drift, and Response Tlme.
Same as Method 6C, Sections 3.2 through
3.8.

3.3 Interference Response. The output
response of the measurement system to a
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component in the samble gas, other than
the gas component being measured.

4. Measurement System Performeance Speci-
Sicatlions

Same as Method 6C, Sections 4.1 through
4.4

5. Apparatus and Reagents

5.1 Measurement System. Any measure-
ment system for NO, that meets the specifi-
cations of this method. A schematic of an
acceptable measurement system is showm in
Figure 6C-1 of Method 6C. The essential
components of the measurement system are
described below:

5.1.1 Sample Probe, Sample Line, Cali-
bration Valve Assembly, Moisture Removal
System, Particulate Filter, Sample Pump,
Sample Flow Rate Control, Sample Gas
Manifold, and Data Recorder. Same as
Method 6C, Sections 5.1.1 through 5.1.9, and
5.1.11.

5.1.2 NO, to NO Converter. That portion
of the system that converts the nitrogen di-
oxide (NOy) in the sample gas to nitrogen
oxide (NO). An NO: to NO converter is not
necessary if data are presented to demon-
strate that the NO, portion of the exhaust
gas is less than 5 percent of the total NO,
concentration.

5.1.3 NO, Analyzer. An analyzer based on
the principles of chemiluminescence, to de-
termine continuously the NQ, concentration
in the sample gas stream. The analyzer
shall meet the applicable performance spec-

. Hieations of Section 4. . A means of control-

ling the analyzer flow rate and a device for
determining proper sample flow rate (e.g.,
precision rotameter, pressure gauge down-
stream of all flow controls, etc.) shall be
provided at the analyzer.

5.2 NO, Calibration Gases. The calibra-
tion gases for the NO, analyzer shall be NO
in N;. Three calibration gases, as specified {n
Sections 5.3.1 through 5.3.3. of Method 6C,
shall be used. Ambient air may be used for
the zero gas.

8. Measurement System Performance Test
Procedures

Perform the following procedures before
measurement of emissions (Section 7).

8.1 Calibration Gas Concentration Verifi-
cation. Follow Section 6.1 of Method 6C,
except If calibration gas analvsis is required,
use Method 7, and change all § percent per-
formance values to 10 percent (or 10 ppm,
whichever is greater).

8.2 Interference Response. Conduct an in-
terference response test of the analyzer
prior to its initisl use In the field. Thereaf-
ter, recheck the measurement system |if
changes are made in the instrumentation
that could alter the interference response
(e.g.. changes in the gas detector). Conduct
the Interference response in sccordance
with Section 5.4 of Method 20.

T M Ml A e L \F= =TV Ewiion) -

6.3 Measurement System Preparation, An.
alyzer Calibration Error, and Samp],
System Bias Check. Follow Sections g3
through 6.4 of Method 6C.

6.4 NO. to NO Conversion Efficleney,
Unless data are presented to demonstrgts
that the NO, concentration within th,
sample stream is not greater than 5 percen
of the NO, concentration, conduct an NQ,
to NO conversion efficiency test in accord.
ance with Section 5.6 of Method 20.

7. Emission Test Procedure

7.1 Selection of Sampling Site and Sam.
pling Points. Select 2 measurement site ang
sampling points using the same criteria that
are applicable to tests performed using
Method 7.

7.2 Sample Collection. Position the sam.
pling probe at the first measurement polnt,
and begin sampling at the same rate as used
during the system calibration drift test
Maintain constant rate sampling (l.e., +10
percent) during the entire run. The sam.
pling time per run shall be the same &s the
total time required to perform a run using
Method 7, plus twice the system response
time. For each run, use only those measure-
ments obtained after twice the response
time of the measurement system has
elapsed, to determine the average effluent
concentration.

7.3 Zero and Calibration Drift Test
Follow Section 7.4 of Method 6C.

8. Emission Calculation
-_.Follow Section 8 of Method &§C.
9. Bidliography
Same as bibliography of Method 6C.
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Mrmmop J0—Drmmmaxmazion or Carsox
Morxoxmnr EMISSIONS FROM STATIONARY
Sourers

L Principle and Applicability .
L1 Principle. An integrated or continuous

B3 sample is extracted from a sam
pling
Mlat and snalyzed for carbon monoxide

Fl. OU, APP. A, mern. Jy

(CO) content using a Luft-type nondisper.
sive (nfrared 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 procedurs
will {ndicate 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., Minfmum detectable con.
centration s 20 ppm for 2 0 to 1,000 ppm
span.

3. Inlerferences

Any substance having a strong absorption
of infrared energy will interfere to some
extent. For example, discrimination ratics
for water (H,0) and carbon dloxide (CQ,)
are 3.5 percent H,O per T ppm CO and 10
percent CO, per 10 pprm 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 CQ, 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 {f 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
gnalyzers s approximately =5 percent of
span after calibration.

5. Apparatus

5.1 Continuous Sample (Figure 10-1).

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

5.1.2 Alr-Cooled Candenser or Equivalent.
To remove sany excess molsture.

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, of
equivalent, to transport gas.

5.2.5 Rate Meter, Rotameter, or equiva-
lent, to messure 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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528 Flexible Bag. Tedlar, or equivalent,
with s capacity of 60 to §0 liters (2 to 3 ft?).
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 proporticnal to the
stack gas velocity when velocity is varying
with the time or a sample txaverse is con-
ducted.

5.2 Analysis (Figure 10-3).

5.4.1 Carbon Monoxide Analyzer. Nondis-
persive infrared spectrometer, or equivalent.
This iInstrument should be demonstrated,
preferably by the manufacturer, to meet or
exceed manufscturer's specifications and
those described in this method

532 Drying Tube. To contain approxi-
mately 200 g of silica gel

5.3.3 Calibration Gas. Refer to section 8.1,

5.3.4 Flter. As recommended by NDIR
msnufacturer.

Figus 10:1. Comlrmums suupileg wala.

Flyme 10-1. Wuopaiss pot-aampiing e,

£35 CO, Removal Tube., To contain ap-
proximately 500 g of ascarite.

53.6 Ice Water Bath. For ascarite and
sllica gel tubes.

5.3.7 Valve. Needle valve, or equivalent, to
sdjust flow rate

5.3.8 Rate Meter. Rotameter or equivaley
to measur. gas flow rate of 0 to 1.0 Uterp._.:
min (0.035 cfm) through NDIR,

5.3.9 Recorder (optional). To provide per
manent record of NDIR readings, )

8. Recgents

6.1 Calibraution Gases. Enown conceatys,.
tion of CO in nitrogen (N,) for instrumen:
span, prepurified grade of N, for zero, ang
two additional concentrations corresponding
approximately to 60 percent and 30
span. The span concentration shall po
exceed 1.5 times the applicable source pen
formance standard The calibration guses
shall be certified by the manufacturer to be
within =2 percent of the specified concen.
tration.

8.2 Silica Gel Indicating type, 6 to U
mesh, dried at 175" C (347" F) for 2 hourz.

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 makix
sure all connections are leak free. Place the
probe in the stack at a sampling point and
purge the sampling line. Connect the so+
lyzer and begin drawing sample into the 1>
alyzer. Allow 5 minutes for the system @
stabilize, then record the analyzer readiet
as required by the test procedure. (See w<
tion 7.2 and 8). CO, content of the gas &4y
be determined by using the Method 3 lot&
grated sample procedure, or by w e

ascarite CO, removal tube and computss .

CO, concentration from the gas volu=*
sampled and the weight gain of the tube
7.1.2 Integrated Sampling. Evscuate X
flexible bag. Set up the equipment as sho¥?
in Figure 10-2 with the bag discommreted
Place the probe in the stack and purs® sl
sampling line, Connect the bag, ""':
that a1l connections are leak free Ssmpi¢
:(;x;-a.te proportional to the rgeacak velody
 content of the gas mAy e
by using the Method 3 mtemwd.s‘mé’;
procedures, or by weighing the ascsrite
removal tube and computing CO, coBcet™
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ton from the gas volume sampled and the
weight gain of the tube. -

" 12 CO Analysis, Assemble the apparatus
gs shown in Flgure 10-3, calibrate the In-
strument, and perform other required oper-
atlons as described {n section 8. Purge ansa-
lyzer with N, prior to Introduction of each
sample, Direct the sample stream through
the {nstrument for the test period, record-
ing the readings. Check the zero and span
again after the test to assure that any drift
or malfunction {s detected. Record the
sample data on Table 10-1.

8. Calidralion

Assemble the apparatus according to
Figure 10-3. Generzlly an instrument re-
quires 8 warm-up periocd before stabflity is
obtained. Follow the manufacturer’s in-
structions for specific procedure. Allow =2
minimum time of 1 hour for warm-up.
During this time check the sample condi-
tionlng apparatus, Le., fiiter, condenser,
drying tube, and CO, remcoval tube, to
ecsure that each compoeonent Is in good oper-
ating condition, Zero and calibrate the in-
sttument according to the manufacturer’s
procedures using, respectively, nitrogen and
the calibration gases.

TABLE 10—1—FIELD DATA

Comments

tocation

Test

Cata

Cperator

Rotameter sating, iters per
Gock tima mrirutte (cubic feat por minute)

8, Celculation

Concentration of carbon monoxide. Calcu-
late the concentration of carbon monoxide
In the stack using Equation 10-1.

ceo -lut-ccn mn(l—F-.)

Eq. 10-1
Where:

Cx stock=Concantration of CO In stack, ppm
by volume (dry basis).

G NDIR=Concentration of CO measured by
NDIR ansalyzer, ppm by volume (dry
basis).

Fos=Volurne fraction of CO, In sample, Le.,
gercent CO, from Orsat analysis divided

¥ 100,

G-20

765

Pt. 60, App. A, Meth. 19

10. Alternative Procedures

10.1 Interference Trap. The sample egp.
ditioning system described in Method 1pa_
sections 2.1.2 and 4 2, may be used as an g}
ternative to the silica gel and ascarite trgpg

11. Bidliogrephy

11.1 McElroy, Frank, The Intertech NDIR-
CO Ansalyzer, Presented at ilth Meath-
ods Conference on Air Pollution, Univer.
sity of California, Berkeley, CA Aprfl 1,
1970.

11.2 Jacobs, M. B., et al, Continuous De-
termination of Carbon "Moncoxide and
Hydrocarbons in Alr by a Modified In.
frared Analyzer, J. Afr Pollution Control
Association, $(2): 110-114. August 1959,

11.3 MSA LIRA Infrared Gas and Liquid
Analyzer Instruction Book, Mine Safsty
Appliances Co., Technlical Products Divi-
sion, Pittsbhurgh, PA.

11.4 Models 2154, 315A, and 415A Infrared
Analyzers, Beckman Instrimments, Ine,
Beckman Instructions 1835-B, FPuller.
ton, CA. October 1967.

11.5 Continuous COQO Monitoring System,
Model AS6811, Intertech Corp. Prince.
ton, NJ.

11.6 UNOR Infrared Gas Analyzars,
Bendix Corp.. Ronceverte, WV

ADDENDA

A. PERFORMANCE SPECIFICATIONS FOR NDIR
CARBON MONOXIDE ANALYZERS

Range (rminimmum)
Output (minimum) — |
Minimum deteciabie sensitivie

G-1000 pper
O-10mV.
20 pprm

30 saconds,
30 secorxis.

10% in 8 houry

10% In § howrs,

=2% of Wil scala

i =1% of Al xcale.

4 2% of Al scale.

COr—1000 to 1, HO-—-500
to 1.

B. Definitions af Performance Specifice-
tions.

Raenge-~The minimum .and maximum
measurement Hmits.

Qutput—FElectrical signal which Is propor-
tional to the measurerment; intended for
connection to readout or data processing de-
vices. Usually expressed as mfllivolts or mil-
liamps full scale at a given impedance,

Full scale—The maximum messuring limit
for a given range.

Minimum  detectable sensitivity—The
smallest amount of input concentration
that can be detected as the concentration
approaches zero.
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Accuracy—The degree of agreement be-
tween 3 measured value and the true value;
usually expressed as = percent of full scale.

Time to 90 percent response—The time (n.
terval from a step change {nn the nput con-
centration at the iostruiment nlet 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 initizl response time and time to 90
percent response after a step decresse in the
inlet concentration.

Zero Drift—The change i{n [nstrument
output over a stated time period, vsually 24
hours, of unadjustad continucus operation
when the Input concentration is zero; usual-
1y expressed as percent full scale.

Spen Drift—The change in instrument
output over a stated time period. ususlly 24
hours, of unadjusted continuous operation
when the input concentration Is a stated
upscale value; usuzlly 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 resulis from the mean

Noise-—Spontaneous deviations from =a
mean output not caused by input concentrsa-

_tion changes.

Linecrity—The maximum deviation be-
tween an actual instrument reading and the
reading predicted by 2 strzight line drawn
between upper and lower calibration points.

MzeTrOD 10A—DETERMINATION ©OF CARBON
MowoxInr ExgossioNs N CERTIFTING
CoNTINTOUS ExMIssioN MONITORING SYS-
TEMS AT PETROLEUM REFINERIES

1. Applicability end Principle
1.1 Applicability. This method rpplies 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 (CENMS’s) that are required to be in-
stalled in petroleum refineries on fluld cata-

' Mentfon of trade names or commercial
products in this publication does not consti-

40 CFR Ch. I (7-1-89 Edition)

Istic cracking unit catalyst regenerators l40
CFR Part 60.105¢(a X 2)].

1.2 Principle. An integrated gas sample o
extracted {rom the stack, passed through gn
alkaline permanganate solution t remqye
sulfur and altrogen oxides. and collected i
8 Tedlar 5ag. The CO coocentration in the
sample Is measured spectrophotometrically
using the reaction of CO with p-sulfaming.
benzoic acid,

1.2 Ronge and Sensitivily.

1.3.1 Range. Approximately 3 to 1800 ppm
CO. Samples having concentrations belgw
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 Umit {5 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 te scrubbing so-
lution. Carbon dioxide (CCy) does not Inter-
{fere, hut, because it is rermoved by the scrub-
bing solution, its concentration must be
measured independently:and an approprigte
volume correction made to the sampled gas

1.5 Precision, Accuracy, and Stability.

1.5.1 Precision. The estimated intralsbora-
tory standard deviation of the method i5 3
percent of the mean for gas samples ana.
lyzed In duplicate in the concentration
range of 39 to 412 ppm._ The interlaboratory
precision hes not been estahlished

1.5.2 Accuracy. The method contains no
significant biases when compared to aa
NDIR analyzer calibrated with Nationsl
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 prepars-
tion to avold excessive blank correction. The
samples in the Tedlar ! bag should be stable
for at least 1 month if the bags are leak-
free.

2. Apparalus

2.1 Sempling. The sampling train is shosn
{in Figure 10A-1, and component parts e
discussed below: .

tute the endorsement or re«::f.umneﬂ<-‘h'"-"‘:’;l
for use by the Environmental Protect!
Agency.
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APPENDIX H

CALCULATION EQUATIONS
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METHOD 2

<3|

RH*

B*
LA

*Alternate eguations for calculating moisture content from wet bulb and

dry buld data.

CALCULATION EQUATIONS

3543(:(A) \/M
: p P avg PS Ms
60(1 - 8, ) T, A (=222 (,:592)

s{avg) °7°

<
=

60

4.995 Qs d Gd

1 - Bws

100 (vp, ., 0.0003641 p_ (T, =~ T .))/vp, 4

RH(VPy4p)/Pg

4.585 x 1072 PsMs
TS (avg)

H-1
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SYMBOLS
Cross sectional area of stack, SQ. FT.
Cross sectional area of nozzle, 5Q. 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/g9 - mo1e.
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.

H-2
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RH =

Tdb =

Tm(avg) =

Tglavg) =

Tstd =

Vm(std) =

Vw(std) =

VPtdb =

Absolute pressure of stack gas, [N.HG.
Standard adsolute 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, %

Ory bulb temperature of stack gas, OF

Wet bulb temperature of stack gas, COF

Absolute average dry gas meter temperature, OR
Absolute average stack temperature, OF
Standard absolute temperature, 528 OF (68 9F)
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

Yolume 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.

H-3




VPtwhb

ap

Vapor pressure at T,p, IN. HG

Average pressure differential across the orifice
meter, IN. WC.

Yelocity pressure of stack gas, IN. WC.
Dry test meter correction coefficiant, dimensionless

Actual gas density, L8/ACF

——————_— e — R —




METHOD 3

%EA

WS

CALCULATION EQUATIONS

100(%0,, - ).5% C0)

0.44(%C02) +0.32 (%02) + 0.28 (%N2 + %C0)

M, (I - Bws) + 0.18 Bws

g ¢

Vw(std)

Vae(std) © 'm(std)

H-5 °




METHOD 5

vm(std) =

Vu(std) =

WS

()

(1),

]

L]

CALCULATION EQUATIONS

0.0472 VIS

Vw(std)

Vutstd) ¥ Vm(std)

Ts(avg) Vm(std) )
VoA, 8 (1 -8.]

0.0944 (P
s

15.43 M
- P

Vm(std)

272.3 Mp PS
Ts(avg) (Vw(stdj Vm(std)_7

-3
8.5714 x 1077 C, Q 4

1.3228 x 10°L My A
TA

(M)y + ()
Z

H-6
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SYMBOLS
Cross sectional area of stack, 5Q. FT.
Cross sectional area of nozzle, SQ. FT.
Water vapor in gas stream, proportion by volume
Pitot tube coefficient, dimensionless

Concentration of particuiate matter in stack gas,
wet basis, GR/ACF

Concentration of particuilate matter in stack gas, dry
basis, corrected to standard conditions, GR/DSCF-

Excess air, percent by volume

ODry 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 -imo1e.
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.

 H-7



RH

Tdb

Tm({avg)

Tglavg)

Tstd

Vic

Vm(std)

Yw(std)

vPtdb

Absolute pressure of stack gas, [iv.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, OfF

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 '

Yolume 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 T4y, IN. HG.

e
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|
b
]
|
1

|
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YPtwh

AP

Vapor pressure at Tyun, 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, L8/ACF

H-9




CALCULATION EQUATIONS

METHOD 6
Vmpb
Vetd = 17.64 ==L~ (MIDGET IMPINGER VERSION)
m
L
17.64 v_ (P, + 13.6)Y
Vetd . = (LARGE IMPINGER VERSION)
m
ca Vsoln
MEQ = (Vt - th) N (—v—-ﬂ') DF
a
c . -°
s 7.06x10  MEQ
Vstd
: _ 2090 CFy FC
20.90 - B! B!
o, co,

Cs (MG/DSCM) = 1,60186x107 C.

Cs {GR/DSCF) = 7000 Cq

Cs (ppm, dry) = 6.02119x106 C,

MC
160)

Cs (ppm, wet) = 6.02119x106 C (1 -

H-10
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C¢ (GR/DSCF)

Cs (MG/DSCM)

DF

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 $S02/1068TU
Dry oxygen F-Factor for given fuel type, DSCF/1068TU

Carbon dioxide F-Factor for given fuel type,
DSCF/1068TY

Average pressure drop across calibrated orifice, IN.
W.C.

Dry test meter correction factor, dimensionless
Moisture content of flue gas, % v/v

Total milliequivalents of S02 in gas sample
Normality of barium perchlorate titrant

Barometric pressure at the dry gas meter, IN. HG.

H-11




Cs (ppm-dry)

Cs (ppm-wet)

Vstd =

Vsoln =

Concentration of sulfur dioxide in flue gas, dry
basis, (v/v), ppm

Concentration of sulfur dioxide in flue gas, wet
basis, (v/v), ppm

1

Absolute average dry gas meter temperature, OR
Volume of sample aliquot titrated, cc

Ory 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

Tota]l 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

H-12
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METHOD 7

CALCULATION EQUATIONS

P Py
Vst = 17-64 (Vg = 25) T T
C, = 6.243 X 10°° V"M“‘
) m{std)
2090 C_F
E T 0.9 -8

2

CS (GR/DSCF) 7000 CS

C, (MG/DSCM) 1.60186 X 107 C,

u

C, (ppm-dry) "= 8.37552 X 10° C,

B - 3
— s . ’ 2 V
C, (ppm-3% 0,)= B8.37552 X 10° C_ ' *126.9 - 87 |

C, (ppm-wet) 8.37552 X 10° C, (- ==

CE6-1
H-13
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CS (GR/DSCF)

CS (MG/DSCM)

MC

C
s

Cs (ppm-3% 0,)

CS

{(ppm=-dry)

(ppm—wet)

i

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/IQ°BTU
F-Factor for given fuel type, DSCF/I0"BTU

Mass of nitrogen oxides as nitrogen dioxide in gas
sample, ke

Moisture content of fiue 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 ‘

Cee-2
H-14

|



Vi(std)

= Final absolute temperature fin flask, °rR
= Initial absolute temperature in flask, °r
= Volume of flask and valve, cc

= Sample volume at standard conditions, dry basis, cc

H-15 -

CE6-3




METHOD 10

Where

CALCULATION EQUATIONS

CO-PPM-DRY = COCOZ-free.dr-y'avg (1 - COz,d/IOO)
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,g)

' -3

2.9857 x 107 F, (GR/DSCF)
: i 20.9-0, 4

average of two determinations of carbon
monoxide on a dry, COp-free integrated
flue gas sample reported in ppm by
volume

COC02-free.dry,avg

C02.4 = carbon dioxide concentration of flue
gas on a dry percent by volume basis
02,4 = pxygen concentration of flue gas on a

dry percent by volume basis

H-16

l, I . e Ill-A Il N N I N B D AR B BN B BN B B B




I

\.
e

MC

CO-PPM-DRY

CO-PPM-WET

GR/DSCF

mg/dscm

Qs,d

H

moisture content of flue gaé on a percent
by volume basis

carbon monoxide concentration in ppm by
volume on a dry basis

carbon monoxide concentration in ppm by
volume on a wet or actual basis

concentration of carbon monoxide in
flue gas on a grains per dry standard
cubic foot basis (68 OF, 29.92 IN.HG.)

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

volumetric flow rate of flue gas in dry
standard cubic feet per minute

emission factor of carbon monoxide in
pounds of carbon monoxide emitted per
million BTU heat input (LB/MMBTU)

F-Factor of respective fuel in dry
standard cubic feet of exhaust gas at
0% oxygen per million BTU of heat input
{DSCF /MMBTU)

H-17
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Interpsll Laboratoriesz. lnco.
{(H12) 7845-6060

EFA Method S Gas Metering System
Quality Control Check Data Sheet

Job L. P / vR2eIA, LA, Date ‘{/?/4)—-
Operator D. @(Z-EM&.)AA) Module No. S

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

Bar press 29.78 in. Hg. g = 222( ST EL 20 in. w.cC.

Meter Temp. (<F)

Volume
(CF) Inlet Cutlet
c/';g.ao)
S
5- (:, . /L//J 74 .
7.5 3. (s <% 8o
0o | wssd | KB o

V= e uf Avg(tm)= £2 J¢ ='F‘

Calculate Yo~ as follows:

0.5
Yen = 1.786 (tm + 450)
0.5
Yam = 1.786 ( F575) + 460
€999 Cps34) (928
Vom = /.'00{5’

I1f Yo is 1ot within the range of 0.97 to 1.03, “the volume
metering system should be investigated before beginning.”

CFR Title 40, Fart &0, Appendix A, Method O, Section 4.4.1
S-432R

I-1




Interpoll Laboratories. lnc.
(H12) 78&6-6350

EPA Method S (Bas Metering Svystem
Buality Cantral Check Data Sheet

Job LP /S viLsmia LA. Date 4[{./?2
Operator ’5- @Q'EIJNJ/) 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 Zg-gl in. Hg. o, = -?941 ~H3 A;l) in. W.C.

Meter Temp. (=F)

Time Volume
(min) (CF) Inlet Outlet

o | cor || -
5 | e 55
5.0 | Ypg. FF 28 Y <s
7.5 Yo- Lt 9/ £5
o |53y | ¥ | €2

| V-~ #5538 Avattm= =F

Calculate Yo~ as follows:

.5
Yen = 1,786 {(t, + 4560)
1 Ve Fa
$93.¢25 0.5
Yen = . 1.786 (P2 425 + 4460
(. Ha1 (#5385 (2981’
Yem = /0633

If Yor is not within the range of .97 to 1.03%, "the volume
metering system should be investigated before beginning.™

CFR Title 40, Fart 60, Appendix A, Method S, Section 4.4.1
S-432R

I-.2
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Interpcoll Laboratorias. Ing.
(512) 78&-5050

EFA Method 5 GBas Metering System
Quality Control Check Data Sheet

Job Z-ﬂ/t/iﬁﬂm, La. Date '/,Z?/‘?z
Operator 506 ﬂSCHZA/@‘M# Module No.

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

Bilical. Fecord the following data:
Bar press 2??{ in. Hg. 4 = 9??/ HE /fD in. W.C.

Meter Temp. (=F)

Time Volume
{min) (CF) Inlet Qutlet
( 49{1:@
2.5 (7454 (< L3
=- ¢!+ A L3 )
7.5 524l (g Zd
10 ¢§5- 43 C z 4:

Vo= _;../;é Avg(tm)= £g.235°F

Calculate Yo~ as follows:

0.5
Yer = 1.786 (tm + 860)
1‘ Vm P;-_.
0.5
Yen = 1.786 (£82% ) + 860
{ ‘qfql)(qlg;g) { zqu)
‘r'=..., = /' 00/?—

If Yen is not within the range of ¢.97 to 1.03%, "the volume
metering system should be investigated before beginning.”

CFR Title 40, Fart &0, Appendix A, Method S, Section 4.4.1
S-432R
1-3 . Page 11




Iinterpoll Laboratorias. Inc,
{(al12) 7864060

EFA Method S Gas Metering System
@Quality Control Check Data Sheet

Job L. P. [ Uramia, tA Date &-9-92
"
Operatar . Kocller Module No. <
Instructions: Operate the control module at a flow rate equal
to “H&@ for 10 minutes before attaching the um-
bilical. FRecord the following data:
EBar press 29. @0 in. Hg. 1 = L OO/0 ~HE@ /72 in. W.C.
Meter Temp. (=F)
Time Valume
{min) (CF) inlet Outlet
B <go2.50
-t @y“/{
5.0
- B0t .30
" | go8. .2l
10 g/o0-/0 é7 £/
\%ﬁi266z> Avg(tm)729fﬂlfr°F

Calculate Yo~ as follows:

0.5
Yen = i1.78& {(t, + 4460)
0.5
ch = 1.786 (éiljs-)‘ + [ &0
(.00l ¢ 7-God 3790
\'.'Gﬂ = » 30

I¥f Yen is not within the range of .97 to 1.03, "the volume
metering system should be investigated before beginning.”
CFR Title 40, Fart &0, Appendix A, Method S, Section 4.4.1
S-432R
1-4 . Page 11
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Interpoll Leaboratariesz. Llnc.
{812) 786-&060

EPA Method 5 Gas Metering System p)

Quality Control Check Data Sheet '
Job L. P / vV EAN IHJ Lﬁ Date ‘//Q/QZ-
Operatar £> fg?fukﬂdu) Module No. 2

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

Ear press,zqu;?‘ in. Hg. T = ???[ “~H@ AQ& in. W.C.

Meter Temp. (®F)

Time Volume
{mind (CF) Inlet Outlet
($SL$0 )
25 | @s3.3F!1 ¢y St
3.0 1 §s§.22 t8 S

7.5 &5t 05 7o 58
10  §sg - §55 A <$9
= V-~ %245 Avgltm)= (2 ¢35 <F

Calculate Y., as follows:

Yen = 1.786 (t, + 460)
522.57% 0.5
Yem = 1.78&4 (L2.81™D) + 4460
(. 999 ) ¢3¢¢) (29.4%
Yen = __ OIS

I¥ Yem i5 not within the range of Q.27 to 1.03, "the volume
metering system should be investigated before beginning."

CFR Title 40, Fart 62, Appendix A, Method S, Section 4.4.1
5-432R
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Interpoll Labgratories. ino.
(&12) 78&6-6040

EPA Method S Gas Metering System
Cuality Control Check Data Sheet

Job éﬂ Uﬂ‘”“’; LA . Date ‘//4/%—
Operator D. KIZSNNA) Module No. 3

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

Bar press 29.%0 in. Hg. 4 = . ???} “H&@ /" QDin. W.C.
Meter Temp. (=F)
Time Volume
(min) (CF) Inlet Outlet
¢ 479.00)
= | 990.6€9 93 | W
5.0 &S e
75 | 9o L gL i
10 ¢{-s32L 93 3

Vo= F €32 Avgita)= PL2c =F

Calculate Yo~ as follows:

0.5
Yc:n = 1.786 (tm + 440)
T Ve Fo
I79.42¢% 0.5
Yern = 1.786 (FMLL ) + 450
( 994 )(;,"3&) (2492 )
v_. = Si00f3

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

CFR Title 40, Fart &0, Appendix A, Method S, Section 4.4.1
S-432R
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Interpoll Laboratoriez. Inc.
(&12) 78&6-5650560

EPA Method 5 Gas Metering System
Quality Contral Check Data Sheet

"
Job LP/MM/V/J Date £ -2
rd
Operator Cp«¢47b$56"' Module No. ff

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

Bar press 29, 78 in. Hg. 1 = £00G§ - ~He _ (75 in. u.C.

Meter Temp. (°F)
Time Volume
(min) (CF) Inlet Outlet
Bl (50 -
=5 | 893.¢9
5.0 fi{, {?
TS\ 1. 48 70 &7
| . 38 7/ &F
R V=, sf | AVt pg a0 oF

Calculate Y=~ as faollows:

0.5
Yen = 1.78B6 (tm + 460)
Q.5
Yern = 1.786 (£772€ ) + 460
(.oo?y’ (159 (2974
Yen = 952

If Yem i85 not within the range of 0.97 to 1.03, "the volume

metering system should be investigated before beginning.”

CFR Title 40, Fart 60, Appendix A, Method 5, Section 4.4.1
| S-432R

-7 Page 11




Interpoll Laboratoriez. lnc.
(O12) 7865-56060

EPA Method S Bas Metering System
Quality Control Check Data Sheet

Job .L;.E. L. Urania AA Date i—é ‘22
Fd
Operator g, Lackh (e o Module No. _<

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

Rar press éi,@[ in. Hg. g1 = JQ00/0 "‘H@ /7N in. W.C.

Meter Temp. (=F)

Time Volume
(min) (CF) Inlet Outlet
(12620
<- S /47, 0b Ve, AP
59 ey &3 &/
7S | yuy.82 | g1 42
10 256 .70 67 é2

Vm=7.m Avg (tm)=‘l-63 =F

Calculate Y. as follows:

- 0.5
Yemn = 1.7856 {tm + 860)
lr vm Pb
. 0.5
(oo )¢ 2.50 ? (25,87
Yaem = ﬂ.ggﬁ N

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

CFR Title 40, Fart 40, Appendix &, Method S, Section 4.4.1
S-432Rt
1.8 Page 11
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Interpocll Labeoratories. Inc.
(612) 7866060

EPA Method S5 Gas Metering System
Quality Control Check Data Sheet

Job 2.7 /de-ma' A A Date &-7-%2

Cperator AA ({z ehle Module No. 2

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

Rar press aiis in. Hg. g = /0070 “He A2{ in. W.C.

Meter Temp. (=F)
Time Volume
{min? (CF) Inlet Outlet
(o530 -
et V/? ,/é
5. (:] L1 e
Yig, 02
7.5 -
Y20 .90
10 ase
1 422,77 £y 6/
L Bl Vo= Avg(t,) = =F
Calculate Y., as follows:
0.5
Yern = 1.786 {t, + 450)
0.5
Y:n = 1.786& ( Y + 4460
{ ) { } { )
Y:l"‘ =

I¥ Yem is not within the range of 0.97 to 1.03, "the volume

metering system should be investigated before beginning."

CFR Title 40, Fart &0, Appendix A, Method 5, Sectiocn 4.4.1%
S-432R

Page 11
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Interpcll]l Laboratories.
785-60560

{&12)

EFA Method S Gas Metering System

Quality Control Check Data Sheet

Jab ‘l?. t Qﬂﬂdlﬂ' é/q

Operator _#,Kaohler

Date ¢.8-92.

Module No. r d

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 99.97 in. Hg. 1 = ALooro ~HE a7y in. W.C.
Meter Temp. (=F)
Time YVolume
(min} (CF) Inlet Cutlet
— =
770 | —
= $39. Al S/ X4
5-0 §vyr.0t 3 S
7.3 $42 .50 s 2
10 cy 73 £ 53
V.-..:o. 33 Avg(t,,.)=:,2_7r =F
Calculate Y~ as follows:
0.5
Yern = 1.786 {(tm + 4560)
’r Vm Pb
. 0.5
Yern = 1.786 (J2.73 ) + 4860
{f00t10)( 233 ) (29.63)

If Yen is not within the range of 0.97 to 1.03,

"the volume

metering system should be investigated before beginning."

CFR Title 40,

Fart &0,

Appendix

A, Method 5,

I-10

Section 4.4.1
S$-432R
Page 11
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Interpoll Laboratories, Inc.
(612) 786-6020

. Nozzle Calibration
Data Sheet

Date of Calibration: 04-08-92 Nozzle : Glass
Technician: M. Kaehler

The nozzle is rotated in 60 degree increments and the diameter at each
point 1s measured to the nearest 0.001 inch. The observed readings and

average are shown helow.

Position Diameter
{inches)
1 .189
e .188
3 . 188
Average: .188
I-16
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Interpoll Laboratories, Inc.
{612) 786-6020

. Nozzle Calibration
Data Sheet

Date of Calibration: 04-04-92 Nozzle : Glass
Technician: M. 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 .238
2 .239
3 _.240
Average: .239
1-17




Interpocll Laboratories, Inc.
{612) 786-6020

- Mozzle Calibration
Data Sheet

Date of Caltibration: 04-07-92 Nozzle Number 3-5
Technician: M. 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 .308
2 .307
3 . 304
Average: « 306
I-18
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Interpoll Laboratories, Inc.
(612) 786-6020

- Nozzle Calibration
Data Sheet

Date of Calibration: 04-08-92 Nozzle Number 8-3
Technician: M. Kaehler

The nozzle is rotated in 60 degree increments and the diameter at each
point 15 measured to the nearest 0.001 inch. The observed readings and
average are shown below.

Position Diameter
{inches)
1 .183
2 .183
_3 .183
Average: .183
I-19




Interpoll Laboratories, Inc.
(612) 786-6020

- Mozzle Calibration
Data Sheet

Date of Calibration: 04-04-92 Nozzle Number 8-4

Technician: D. Brennan

The nozzle 1s rotated in 60 degree increments and the diameter at each
point 1s measured to the nearest 0.001 inch. The observed readings and

average are shown below.

Position Diameter
{inches}
1 .241
2 .241
3 2241
Average: .241
I-20




Interpoll Laboratories, Inc.
(612) 786-6020

- Nozzle Calibration
Data Sheet

Date of Calibration: 04-07-92 Nozzle Number 8-5

Technician: D. Brennan

The nozzle 1s rotated in 60 degree increments and the diameter at each
point 1s measured to the nearest 0.001 inch. The observed readings and
average are shown below.

Position Diameter
{inches)
1 .302
2 .300
.3 2298
Average: .300

I-21




Interpoll Laboratories, Inc.
{612) 786-6020

. Nozzle Calibration
Data Sheet

Date of Calibration: 04-08-92 Nozzle : PM1-1
Technician: D. Brennan

The nozzle is rotated in 60 degree increments and the diameter at each
point 1s measured to the nearest 0.001 inch. The observed readings and
average are shown below.

Position Diameter
(inches)
1 .133
2 .133
3 .133
Average: .133

1-22




Interpoll Laboratories, Inc.
Jemperature Measurement Osvice

Calibration Sheet
Unit under tast: -
Yendor ﬁkﬂiﬂ
Mode Aodel = 35L5F K Serial number __ 227 & 5
Range r— /999 %  Thermocouple Type <
Date of Calibration 3//?! /9 Technictan /? ten Hoc, oo

Mathod of Calibration:
a Cospariscs ageinst ASTR mercury in glass thersomter esing 3 therscstatted and insuleted alumingn block designed
te provide mifors temerature. The tesperatura is adjested by adjustiag the voltage ox tha Block Aeater

cartridp.

){ Osesa Model CL-309 Type & Thersocouple Sisulator whick provides 22 procise tesceratsrs aquivalant witlivglt
signels. The CL-308 is ca)d jusctios cospensated. Calidration sccuracy is g 0.13 of spam (2100 %) &1 dagres
(for asgative temcerateres add £ 1 degrees. The CL-300 sissletes exactly the millivoltage of & Type &
tharaocounle 8t the indicatad tesparatare. _—

Desi Teamperature of Responsa of Deviation
Teap (F) Standard or Unit Under Test
Nomina) Simulated Temp (°F) (F) At (F) (%)
0 O i a 57
100 Y] 3. f
200 —fe— —E | ZE |
o —-1°——§§ —55— = | i
:gg . EF_;/Z ¢/ Z; E;
700 Z?a It
m % -7 —-ﬁf-i
1000 — ...__..°;
1100 - /0 _ e
1200 ] (4 _i_‘f .
1300 %g :%2
1500 vk — 5
s
1600 ; éﬂé 2 j
1700 ' 5
1800
1500 —H— -_fj_'-
2000 2000 _ﬁ.‘ri e Qi
2100 - —_— e —
Avarages: S

off scale response by unit under test (°F)
100 At 7 (450 + t)

oF
X dev
25 Unit 1n tolerance

{7 Unit was not in tolerance; recalibrated - See new calibration sheet.

1-23 5-433
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Interpoll Laboratories, Inc.
Jemperatyre Measurement Device

Calibration Sheet
Unit under test:
vendor ‘ﬁwki
Mode) _r/aléc L Wi Serial Number __ S 220020
Range o - 2t00 %  Thermocoupls Type /T
Date of Calibration '{/ L‘ip[‘i/ Technician __ DPkw

Method of Calibration:

8] Coaparison agaisst ASTR sercury is glass thersceeter using a thernostatted and insulated alusinus block designed
to provide wnifora temperature. Tha teaperature is adjusted by adjusting the voltage oo the Mlock heater
cortridge.

,E/ Oatga Mode] CL-300 Type £ Thersotouple Sisulator which provides 22 pracise teaperatsrs squivalent millivolt
signals. The CL-300 is cold juaction comnensated. Calidratios accwracy is & 0.1% of span (2100 %) tdgra
(for megative tamperatures add & 2 degrees. The CL-200 simlates exactly the sillivalvage of a Type K
thernocauple at the indicated teaperaturs, -

oesirsd Temperature of Response of Deviation
Temp (°F) Standard or Unit Under Test
Nominal Sinulated Temp (°F) L3 at (F) (%)
0 o é / gxy
100 100 L .5
200 280 23,: 7 of
300 _ 3&0 k -7~ [ ») [v]
400 ﬂo k7 d Z 23
§00 £o0 ¥e Vi s /O
600 &00 z :og
700 oC zé P O
800 & Fd -
'lgg | 100? {000 & ‘:
1100 HoO o &
1200 —" 77 E 7Y z ;g_'
1300 {300 {300 e =
i — = | | =
1:00 { {60t [ "y =)
1700 o0 )
1800 {%5 / ﬁ
1900 £ / 20
2000 /
2100 Zeo zoi? 2- ﬁ
Averages:
OF = off scals response by unit under test (%)
Xdev = 100 At 7 (460 ¢+ . ¢)

ﬁ Unit in tolerance
L7 unit was not in tolerance; recalibrated - See new calibration sheet,

S-433
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(612)786-6020
S-T ‘P{tot Tube Ins {oa Sheet

“pitobe Mo, 275

Pitot tube dizensions:

1. Externa) tubing diameter (D,) . J_g/‘ .

2. Base to Side A opening plane ('A, ] v %ﬂ IN.

3. Base to Side B opening plane (P') ¢ Y6 /7 _Im.
Ajign__ment:

4. a, <109 Vi )

5. cz ‘lm p -

6. B, <'S L2Z

7. B,< 50 &/

8. 2 <a25" __ , 2/ ) . .
5. W <0625 _, g9/ - | - -

*H

Distance from P‘ltot-to Probe Components:

10. Pitot to 0.500 IN. nozzle , 760 1.
11. Pitot to probe sheath s, D 1.
12. Pitot to thermocouple (pa_ra'l'lel to probe) T.00 m.

13. Pitot to thermocouple (perpendicular to probe) _, 760 . .

- M Meets all EPA design criteria thus G = 0.84

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

C'=

Date of Inspection: Inspected by:

3-2-42 E

Ay

CFR Title 40 Part 60 Appendix A Method 2

1—25 ' - mamtt




(612)786-8020

S-Type Pitot Tube Inspection Sheet
Pitobe Ko. Z-'&z

Pitot tube dimensions:

1. External tudbing diameter “’t) , 3/ é IN.

2. Base to Side A opening plane (P,) . ¥4 3 .

3. Base to Side B opening plane "B) . Yé 2— IN.
Alignment:

4. a, <100 2]

5. a,<10? yo)

6. 81 <*50 y I

7. B, <50 /

8. 7 <«<.125" , O

9. W <.,0625° 2 /

Distance from Pitot to Probe Components:
10. Pitot to 0.500 IN. nozzle . 762 ___IN.
11. Pitot to probe sheath T.00 IN.

12. Pitot to thermocouple (parallel to probe) T. 00 1.
13. Pitot to thermocouple (perpendicular to prodbe) zéé M.

X Meets a1l EPA design criteria thus G, = 0.8
Y 4

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

c,:

Date of Inspection: Inspected by:

2.27.9% F Zedi b

CFR Title 40 Part 60 Appendix A Method 2

.1_26. ' : . . - mannted '
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(612)786-6020

S-Type Pitot Tube Inspection Sheet
Pitobe Ro. é-"zi

Pitot tube dizensions:

2:-29-f2 M

CFR Title 40 Part 60 Appendix A Method 2

1-27 -

1. External tublng diameter (D,) /6 m.

2. Base to Side A opening plane "A) L& &2 IN.

3. Base to Side B opening plane (Pg) L2~ I

Alignment:

4., u;l <100 o

5. a, <10° A

6. B <59 /

7. B,< 50 !

8. 7 «<.125" , 0T

9. W <.0625° __ , 9 Z—

Distance from Pitot to Probe Components:

10. Pitot to 0.500 IN. nozzle . 26T - 1IN
11. Pitot to probe sheath =. 99 1.
12. Pitot to thermocouple (parallel to probe) .22 1.
13. Pitot to thermocouple (perpendicular to probe) . 743 I,
. M Meets all EPA design criteria thus C, = 0.84

7 Does not meet EPA design criteria - thus calibrate 1n wind tunnel

C =
)
pDate of Inspection: Inspected by:

~ meoDfa4)




(612)786-6020
S-Type Pitot Tube Inspection Sheet

Pitobe No. FT-ZF

Pitot tube dimensions:

1. External tubing dfaseter (D,) . S/ .
2. Base to Stde A opening plane (P,) L% 2 1.
3. Base to Side B opening plane (Py) Yo IN.
Mjgn_:gent:
4. e <100 Pl
5. a, <100 Z
6. B, <'5° T
o
7. B,<5 3
8. 7 <.125° O 2-
9. W <.0625° & T—

Distance from Pitot to Probe Components: ,
10. Pitot to 0.500 IN. nozzle . P40 1.

11. Pitot to probe sheath .0 1.
12, Pitot to thermocouple (pa_rﬂ'le‘l to probe) 2. 20 .

13. Pitot to thermocouple (perpendicular to probe) 26 23N,

& Meets all EPA design criteria thus ¢, = 0.84

L7 Does not meet EPA design criteria - thus calibrate in wind tunnel

C'=

Date of Inspection: Inspected by:

22892 - o

CFR Title 40 Part 60 Appendix A Method 2

1-28
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Date i/ L// g

INTERPOLL LABORATORIES
(612)786-6020

Stack Sampling Department - QA
Aneroid Barometer Calibration Sheet

Technician >Vi€2

Rrewald

Mercury Column Barometer No. LLr75
Aneroid Barometer No.

FGoz2 00/

( Deke '53

Temperature
Actual Mercury | Ambient | Correction [Adjsted Mercury | Initial Aneriod|Difference
WBarometer Read | Temp. Factor |Barometer Read |Barometer Read {(Ppa-Pbm)
2493 (4| -10% 29.3¢\ 27.-%F -~ 004

yes, explain.

~Has ‘this barometer shown

any consistent problems with calibration? Yes(ﬁj} If

Has problem been alleviated? Yes/wo. 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. $-312

\ 1-29
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INTERPOLL LABORATORIES
(612)786-6020

Stack Sampling Department - QA
Aneroid Barometer Calibration Sheet

Date  3-20-71

Technician 4.’14 cd K'ac é[pf"

Mercury Column Barometer No. _{, 4 /
Aneroid Barometer No. __S$ & 08/ .<

Temperature
Actual Mercury | Ambient | Correction [Adjsted Mercury jInitial Aneriod|Difference
Barometer Read | Temp. Factor Barometer Read |Barometer Read |{Ppa-Ppm)
25.2 60 26 /26 29./39 24./50 . O/h

Has this barometer shown any consistent problems with calibration? Yes/No. 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. S-312
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