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SUMMARY 

On July 28 & October 6, 1999, Environmental Technology & Engineering Corp. 
personnel performed stack emissions testing at the Payne & Dolan, Inc. Control 34 
portable plant. The tests were performed to determine plant specific emission factors 
for sulfur dioxide and hydrogen chloride. All measured are shown in the following table: 

TEST NO. 

3 

AVERAGE 

HYDROGEN 

CHLORIDE 

0.017 lblhr 

0.00007 Ib/ton 

0.008 

0.00003 

0.006 

0.00002 

0.010 I b h  

0.00004 Iblton 

SULFUR 

DIOXIDE 

12.64 lblhr 

0.046 Ib/ton 

14.01 

0.051 

11.95 

0.043 

. 
12.87 lblhr 

0.047 lblton 



1.0 GENERAL 

On July 29 & October 6, 1999, Environmental Technology & Engineering Corp. (ETE) 
personnel performed stack emissions testing at the Payne 8 Dolan, Inc. Control 34 
portable plant. Tests on July 29 were performed in Denmark, Wisconsin. Tests on 
October 6 were performed in northern Michigan. The purpose of the testing was to 
determine the sulfur dioxide and hydrogen chloride emissions in order to determine 
plant specific emission factors. On July 29 additional tests were performed for hydrogen 
chloride. The laboratory erred in the analysis of these samples and it became 
necessary to retest on October 6. 

Pete Tolsma and Dennis Linsmaier of Payne & Dolan was responsible for assuring 
proper operating conditions throughout the testing. The plant was fired with drain oil. A 
log of plant activity throughout the test was kept and is included in the APPENDIX. All 
testing was coordinated with the plant operator. Raj Rao of the Wisconsin DNR was 
notified of the July 29 test and did witness. The field tests, corresponding laboratory 
analysis, and report preparation were performed by ETE personnel; Bill Dick was the 
test team leader. 

The following sections of this report document the activities and results of the test 
program. The report presents all of the relevant data collected. Discussions on the 
interpretation of the data are provided where appropriate. The report, therefore, 
includes much necessary detail. The results, however, have been presented in the 
SUMMARY section at the beginning of this report for those readers not wishing to be 
burdened by the details. . 
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2.0 RESULTS 

Hydrogen chloride testing was performed using non-isokinetic method 26. Sulfur 
dioxide samples were collected and analyzed in accordance with EPA Method 6. A 
brief summary of the methods is included in Section 3.0 of this report. 

The tests were performed in the final discharge stack at the location shown in 
Figure 2-1. This same figure also depicts the location of the exact test points relative to 
the stack wall. Detailed results of the testing to determine sulfur dioxide emissions are 
shown in Tables 2-1 through 2-3. Detailed results of the hydrogen chloride emissions 
are included as Tables 2-4 through 2-6.. The results are summarized below: 

TEST NO. 

AVERAGE 

HYDROGEN 

CHLORIDE 

0.017 lblhr 

0.00007 Iblton 

0.008 

0.00003 

0.006 

0.00002 

0.010 lblhr 

0.00004 lblton 

SULFUR 

DIOXIDE 

12.64 Ib/hr 

0.046 Ib/ton 

14.01 

0.051 

11.95 

0.043 

12.87 lblhr 

0.047 Ib/ton 
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SO2 EMISSIONS CALCULATIONS 

NEA CONTROL 1134 FID 999901520 
i 

Sulfur in Burner h e 1  

S = 0.43% by weight 

Mass of Oil 

Mass of one gallon oil = mass of water x specific gravity of oil 
Mass = 8.34 lblgallon x 0.8872 = 7.40 Ib/gailon 

Mass Flow of Sulfur Dioxide from the Burner 
. . .  . 

7.71 gallonslminute x 60 minuteslhour x 7.40 Ibs/gallon x 0.43100 sulfur/oil x 2 SO21S = 
29.44 Ibs S02/hour 

Mass Flow of Sulfur Dioxide from the Plant Stack 

12.87 Ibs/hour 

Sulfur Dioxide Capture Efficiency 

EF = 100 x (Burner SO2 - Stack SO21 I Burner SO2 

EF = 56.28 % 

Potential t o  Emit SO2 = 650 galionslhour fuel flow x 1% sulfur in fuel I 100 x 7.4 Ibs/gallon x 2502 per S 
x (1-0.56281 = -42.06 lbslhour 

camp\ plt\soZtest.wkl 

. 
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EMISSIONS CALCULATIONS 
I @  

P&D Control 34 FID 999901 2520 

Hydogen Chloride in the Burner Fuel: Burner fuel was analyzed for total halogens, and was 
expressed as chlorine. Since air toxics considerations are related to hydrogen chloride 
emissions, chlorine masses and concentrations were corrected to  hydrogen chloride. 

CI concentration in the burner fuel = 51 3 parts per million, by weight. 
HCI concentration in the burner fuel = 36/35 x 558 =- 
51 3 parts per million, by weight 

Mass of Oil 

Mass of one gallon oil = mass of water x specific gravity of oil 
Mass = 8.34 lblgallon x 0.8872 = 7.40 lblgallon 

Mass Flow of Hydrogen Chloride from the Dryer Drum Burner 

7.71 gallons per minute x 60 minutes per hour x 7.40 lblgallon x 513/100000 

1.76 Ibs HCllhour from the dryer drum by the combustion of waste oil 

0 

Mass Flow of Hydrogen Chloride from the Plant Stack 

0.1 lbslhour 

Hydrogen Chloride Capture Efficiency 

. 
EF = 100 x (Burner HCI - Stack HCI) / Burner HCL 

EF = 94.32 % 

Potential to Emit HCI = 650 gallons/hour fuel flow rate x 7.40 Ibs/gallon 
x 4000 ppm halogens/lOOOOOO x (1 -0.9432) = 
1.09 Ibs HCllHour 

comp\ ph\HChert.wkl 



SAMPLE POINT LOCATION 

Point Distance 
in 

1 4.8 
2 14.4 
3 24.0 
4 33.6 
5 43.2 

MURPHY CONCRETE 
NEW LONDON 
FIGURE 2-1 

TEST PORT LOCATION 
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PAYNE IL DOIAN 

i $ $ e ; F R E  

STACK DIMENSIONS 
STACK AREA 
SAMPLING TIME PER POINT 
NUMBER OF POINTS 
METER VOLUME 
PITOT COEFFICIENT 
METER COEFFICIENT 
SO2 COLLECTED 
WATER COLLECTED 
STATIC PRESSURE 
ORSAT RESULTS 

c02 
5.00% 

POINT STACK 
TEMP 
DEG F 

1 255 
2 255 
3 255 
4 255 
5 255 
6 

0 :  
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25. 

255 
255 
255 
255 
255 
255 
255 
255 
255 
255 
255 
255 
255 
255 
255 
255 
255 
255 
255 
255 

AVERAGE 255 

DRY STANDARD VOLUME 

PERCENT WATER VAPOR 

0 FLOWRATE 

SO2 CONCENTRATION 
SO2 EMISSION RATE 

02 
10.80% 

29 Jul-99 CONTROL 34 TABLE 2-1 

1 
29.05 
0.245 

48 
16.000 

2.4 ~ 

25 
42.00 
0.84 
0.999 
117.6 
380 
-1.30 

DELTA 
P 

IN H20 

0.25 
0.10 
0.10 
0.10 
0.15 
0.15 
0.10 
0.25 
0.30 
0.20 
1.30 
1.50 
1.40 
1.10 
1.20 
2.10 
2.30 
2.20 
2.30 
2.20 
2.20 
2.30 
2.40 
2.40 
2.40 

41.01 
1.16 

30.37 . 
66941 
33309 
56599 
101.3 
12.64 

IN HG 
IN 
IN 48 IN 
F r 3  
MIN 

F r 3  

MG 
ML 
IN H20 

co 
0.00% 

.ORIFICE 
DEL P 
IN H20 

0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 

0.80 

SCF 
M3 
% VOL 
ACFM 
DSCFM 
M3HR 
MGN3 
LBMR 

. . N Z .  
84.20% 

METER 
TEMP 
DEG F 

102 
102 
102 
102 
102 
102 
102 
102 
102 
102 
106 
7 0 6  
106 
106 
106 
110 
110 
110 
110 
110 
120 
120 
120 
120 
120 

108 

- 

VELOCITY 

AFPS 

35.11 
22.21 
22.21 
22.21 
27.20 
27.20 
22.21 
35.1 1 
38.47 
31.41 
80.07 
86.01 
83.09 
73.66 
76.93 
101.77 
106.51 

106.51 
104.16 
104.16 
106.51 
108.80 
108.80 
108.80 

69.73 

,104.16 



PAYNE 8 DOLAN 

STACK DIMENSIONS 
STACK AREA 
SAMPLING TIME PER POINT 
NUMBER OF POINTS 
METER VOLUME 
PITOT COEFFICIENT 
METER COEFFICIENT 
SO2 COLLECTED 
WATER COLLECTED 
STATIC PRESSURE 
ORSAT RESULTS 

c o 2  0 2  
5.00% 10.80% 

TEMP 
POINT STACK 

DEG F 

1 255 
2 255 
3 255 
4 255 
5 255 
6 

0 7  8 

255 
255 
255 

9 255 
10 255 
11 255 
12 255 
13 255 
14 255 
15 255 
16 255 
17 255 
18 255 
19 255 
20 255 
21 255 
22 .  255 
23 255 
24 255 
25 255 

AVERAGE 255 

DRY STANDARD VOLUME 

PERCENT WATER VAPOR 

0 FLOWRATE 

SO2 CONCENTRATION 
SO2 EMISSION RATE 

29Jul-99 CONTROL 34 TABLE 2-2 

2 
29.05 INHG 
0.245 IN 

48 IN 48 IN 
16.000 F f 3  

2.4 MIN 
25 

42.30 F r 3  
0.84 
0.999 
131.7 MG 
397 ML 

-1.30 IN H20 

co N2 - 
0.00% @4.20% 

DELTA ORIFICE METER VELOCITY 

IN H20 IN H20 DEG F AFPS 
P DEL P TEMP 

0.10 
0.25 
0.10 
0.10 
0.10 
0.30 
0.25 
0.10 
0.15 
0.15 
1.60 
1 S O  
1 S O  
1 .80 
1.60 
2.00 
2.10 
2.30 
2.20 
2.10 
2.40 
2.20 
2.30 
2.10 
2.20 

0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 . 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 

- 

118 
118 
118 
118 
118 
122 
122 
122 
122 
122 
125 
125 
125 
125 
125 
128 
128 
128 
128 
128 
130 
130 
130 
130 
130 

22.24 
35.17 
22.24 
22.24 
22.24 
38.53 
35.17 
22.24 
27.24 
27.24 
88.97 
86.15 
86.15 
94.37 
88.97 
99.40 

'101.93 
106.68 
104.33 
101.93 
108.97 
104.33 
106.68 
101.93 
104.33 

0.80 125 70.39 

41.30 SCF 
1.17 M3 

31.11 %VOL 
67576 ACFM 
33268 DSCFM 
56530 M3RIR 
112.4 MGlM3 
14.01 LBMR 



PAYNEaDOLAN 

TEST NO. 
BAROMETRIC PRESSURE 

STACK DIMENSIONS 
STACK AREA 
SAMPLINGTIME PER POINT 
NUMBER OF POINTS 
METER VOLUME 
PITOT COEFFICIENT 
METER COEFFICIENT 
SO2 COUECTED 
WATER COLLECTED 
STATIC PRESSURE 
ORSAT RESULTS 

np DIAMETER 

c 0 2  
5.00% 

POINT STACK 
TEMP 
DEG F 

1 260 
2 260 
3 260 
4 260 
5 260 
6 260 
7 260 
8 260 
9 260 
10 260 
11 260 
12 260 
13 260 
14 260 
15 260 
16 260 
17 260 
18 260 
19 260 
20 . 260 
21 260 
22 260 
23 260 
24 260 
25 260 

AVERAGE 260 

DRY STANDARD VOLUME 

PERCENT WATER VAPOR 
FLOW RATE 

SO2 CONCENTRATION 
SO2 EMISSION RATE 

294~1-99 CONTROL 34 

3 
29.05 
0.245 

48 
16.000 

2.4 
25 

42.41 
0.84 
0.999 
111.6 
384 

-1.30 

0 2  
10.80% 

DELTA 
P 

IN H20 

0.10 
0.15 
0.20 
0.10 
0.10 
0.35 
0.25 
0.10 
0.15 
0.15 
1 S O  
1 S O  
1.60 
1 .80 
1 B O  
2.10 
2.10 
2.20 
2.20 
2.20 
2.40 
2.40 
2.20 
2.20 
2.10 

41.57 
1.18 

30.30 
68046 
33656 
57188 
94.8 
11.95 

IN HG 
IN 
IN 48 IN 
F r 3  
MIN 

F r 3  

MG 
ML 
IN H20 

co ..NZ . 
0.00% 84.20% 

ORIFICE METER 
DEL P TEMP 
IN H20 DEG F 

0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 
0.80 

. 

142 
142 
142 
142 
142 
140 
140 
140 
140 
140 
140 
140 
140 
140 
140 
140 
140 
140 
140 
140 
141 
141 
141 
141 
141 

0.80 141 

SCF 
M3 
% VOL 
ACFM 
DSCFM 
M3MR 
MGM3 
LBMR 

TABLE 2-3 

VELOCITY 

AFPS 

22.28 
27.29 
31.51 

22.28 
41.69 
35.23 
22.28 
27.29 
27.29 
86.30 
86.30 
89.13 
94.54 
89.13 

,102.1 1 
102.11 
104.51 
104.51 
104.51 
109.16 
109.16 
104.51 
104.51 
102.11 

70.88 

22.28 



PAYNE B DOLAN 

TEST NO. 
BAROMETRIC PRESSURE 
TIPDIAMETER 
STACK DIMENSIONS 
STACK AREA 
SAMPLING TIME PER POINT 
NUMBER OF POINTS 
METER VOLUME 
PITOT COEFFICIENT 
METER COEFFICIENT 
HCI COLLECTED 
WATER COLLECTED 
STATIC PRESSURE 
ORSAT RESULTS 

c02 
5.00% 

STACK 
TEMP 
DEG F 

POINT 

1 235 
2 235 
3 235 
4 235 
5 235 
6 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

235 
235 
235 
235 
235 
235 
235 
235 
235 
235 
235 
235 
235 
235 
235 
235 
235 
235 
235 
235 

AVERAGE 235 

DRY STANDARD VOLUME 

PERCENT WATER VAPOR 

e FLoWRATE 

HCI CONCENTRATION 
HCI EMISSION RATE 

6-0ct-99 CONTROL 34 

1 
29.05 
0.245 

48 
16.000 

2.4 
25 

3.03 
0.84 
1.026 

0.01 16 
17.5 
-0.80 

0 2  
10.80% 

IN HG 
IN 
IN 48 IN 
FT3 
MIN 

Fr3 

MG 
ML 
IN H20 

co N2 
0.00% 8;4.20% 

DELTA ORIFICE 
P ' DELP 

IN H20 IN H20 

2.80 
3.00 
3.00 
2.60 
2.40 
2.00 
2.20 
2.80 
2.30 
1 .80 
1 .oo 
0.50 
0.60 
0.80 
0.90 
0.20 
0.20 
0.20 
0.10 
0.20 
0.10 
0.00 
0.00 
0.00 
0.10 

3.01 SCF 
0.09 M3 
21.47 %VOL 
59417 ACFM 
34346 DSCFM 
58360 MYHR 
0.136 MGIM3 
0.017 LWHR 

0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 . 
0.20 
0.20 
0.20 
0.20 
0.20 

0.20 

TABLE 2 4  

METER ' VELOCITY 
TEMP 
DEG F AFPS 

48 113.61 
48 117.59 
48 117.59 
48 109.47 
48 105.18 
48 96.02 
48 100.70 
48 113.61 
48 102.96 
48 91.09 
48 67.89 
48 48.01 
48 52.59 
48 60.73 
48 64.41 
48 30.36 
48 30.36 
48 30.36 
48 21.47 
48 30.36 
48 21.47 
48 0.00 
48 0.00 
48 0.00 
48 21.47 

48 61.89 



PAYNE 8 DOIAN 

TEST NO. 
BAROMETRIC PRESSURE 

STACK DIMENSIONS 
STACK AREA 
SAMPLING TIME PER POINT 
NUMBEROF POINTS 
METER VOLUME 
PITOT COEFFICIENT 
METER COEFFICIENT 
HCI COLLECTED 
WATER COLLECTED 
STATIC PRESSURE 
ORSAT RESULTS 

@ TIPDIAMETER 

c 0 2  
5.00% 1 

POINT STACK 
TEMP 
DEG F 

1 242 
2 242 
3 242 
4 242 
5 242 
fi 242 

242 
242 

9 242 
10 242 
11 242 
12 242 
13 242 
14 242 
15 242 
16 242 
17 242 
18 242 
19 242 
20 242 
21 242 
22 242 
23 242 
24 242 
25 242 

AVERAGE 242 

DRY STANDARD VOLUME 

PERCENT WATER VAPOR 

0 FLOWRATE 

HCI CONCENTRATION 
HCI EMISSION RATE 

6-0ct-99 CONTROL 34 

L 

29.05 
0.245 

48 
16.000 

2.4 
25 

3.31 
0.84 
1.026 

0.0048 
19 

-1.40 

0 2  
10.80% 

DELTA 
' P  

IN H20 

3.10 
3.20 
3.20 
2.90 
2.70 
2.40 
2.90 
3.20 
2.80 
2.20 
1.50 
1.20 
2.00 
1.70 
1.10 
0.20 
0.20 
0.20 
0.30 
0.30 
0.10 
0.00 
0.00 
0.00 
0.10 

3.29 
0.09 

21.36 
68262 
39061 
66373 
0.051 
0.008 

IN HG 
IN 
IN 48 IN 
FT3 
MIN 

Fr3 

MG 
ML 
IN H20 

co N2 
0.00% 84.20% 

ORIFICE 
' DELP 

IN H20 

0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 . 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 

0.20 

- 

SCF 
M3 
% VOL 
ACFM 
DSCFM 
M3MR 
MGIM3 
LWHR 

METER 
TEMP 
DEG F 

52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 
52 

52 

TABLE 2 6  

'VELOCITY 

AFPS 

120.20 
122.13 
122.13 
116.26 
112.18 
105.76 
116.26 
122.13 
114.24 
101.26 
83.61 
74.79 
96.55 
89.01 
71.60 
30.53 
30.53 
30.53 
37.39 
37.39 
21.59 
0.00 
0.00 
0.00 

21.59 

71.11 
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PAYNE 8 DOLAN 

TEST NO. 
BAROMETRIC PRESSURE 
TIP DIAMETER 
STACK DIMENSIONS 
STACK AREA 
SAMPLING TIME PER POINT 
NUMBER OF POINTS 
METER VOLUME 
PITOT COEFFICIENT 
METER COEFFICIENT 
HCI COLLECTED 
WATER COLLECTED 
STATIC PRESSURE 
ORSAT RESULTS 

c 0 2  
5.00% 

POINT STACK 
TEMP 
DEG F 

1 245 
2 245 
3 245 
4 245 
5 245 
6 245 
7 

0 8  9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

245 
245 
245 
245 
245 
245 
245 
245 
245 
245 
245 
245 
245 
245 
245 
245 
245 
245 
245 

AVERAGE 245 

DRY STANDARD VOLUME 

PERCENT WATER VAPOR 

0 FLOWRATE 
HCI CONCENTRATION 
HCI EMISSION RATE 

0 2  
10.80% 

6-013-99 CONTROL 34 

3 
29.05 
0.245 

48 
16.000 

2.4 
25 

3.31 
0.84 
1.026 

0.0040 
19.2 
-1.20 

IN HG 
IN 
IN 48 IN 
F r 3  
MIN 

F r 3  

MG 
ML 
IN H20 

co N2 
0.00% 84.20% 

DELTA ORIFICE METER 
P DEL P TEMP 

IN H20 IN H20 DEG F 

2.70 
2.80 
3.00 
2.80 
2.50 
2.20 
2.40 
2.90 
2.50 
2.00 
1.40 
0.90 
1.60 
1.30 
1.10 
0.20 
0.20 
0.20 
0.20 
0.30 
0.10 
0.00 
0.00 
0.00 
0.10 

3.29 SCF 
0.09 M3 
21.53 %VOL 
64604 ACFM 
36752 DSCFM 
62450 M3/HR 
0.043 MGIM3 
0.006 LBlHR 

0.20 58 
0.20 58 
0.20 58 
0.20 58 
0.20 58 
0.20 58 
0.20 58 
0.20 58 
0.20 58 
0.20 58 
0.20 58 
0.20 58 
0.20 58 
0.20 58 
0.20 58 
0.20 58 
0.20 . 58 
0.20 58 
0.20 58 
0.20 . 58 
0.20 58 
0.20 58 
0.20 58 
0.20 58 
0.20 58 

0.20 58 

TABLE 2.6 

VELOCITY 

AFPS 

112.43 
114.49 
118.51 
114.49 
108.18 
101.49 
106.00 
116.52 
108.18 
96.76 
80.96 
64.91 
86.55 
78.01 
71.76 
30.60 

. 30.60 
30.60 
30.60 
37.48 
21.64 
0.00 
0.00 
0.00 
21.64 

67.30 



3.0 METHODS 

3.1 Sulfur Dioxide 

Samples were collected and analyzed in accordance with the procedures outlined in 
EPA Method 6 (40 FR, Part 60, Appendix A). The sampling train consisted of a heated 
stainless steel probe with a glass wool plug serving as a filter. A series of four 
impingers followed in an ice bath. The first impinger contained 100 milliliters (ml) of 
80% isopropyl alcohol, the second and third each contained 100 ml of 3% hydrogen 
peroxide, and the fourth was dry to serve as a trap for carry-over of any liquid. This 
train separates out sulfuric acid and sulfur trioxide in the first impinger and sulfur 
dioxide is collected in the second and third irnpingers. The gas then passed through a 
water trap and silica gel tube to trap all water vapor prior to the sampling pump and dry 
gas meter. A schematic of the sampling train is included as Figure 3-2. 

The principle of the method was to collect a representative sample of the exhaust gas 
stream by placing the probe at a single point in the duct and sampling for a 6 0  minute 
period at a nominal sampling rate of 0.7 cubic feet per minute. At the completion of 
each test, a leak check was performed and ambient air was purged through the 
sampling train for approximately 15 minutes. 

The first impinger contents were then discarded while the second and third impinger 
contents were combined along with the washings from the connected tubing. Aliquots 
of this solution were diluted with known quantities of isopropyl alcohol and titrated with 
barium perchlorate using thorin indicator. From the quantity of titrant required, the 
weight of sulfur dioxide was calculated. This information was combined with the volume 
of gas sampled to determine the sulfur dioxide concentration. The emission rates were 
then calculated using these concentrations and the volumetricflow rate. 

0 



FIGURE - I SO2 SAMPLING TRAIN 



3.2 Hydrogen Chloride 

Samples were collected and analyzed in accordance with the procedures outlined in 
EPA Method 26 (40 FR, Part 60, Appendix A). The sampling train consisted of a 
heated glass probe followed by a heated filter. A series of five midget impingers 
followed in an ice bath. The first two impingers contained 15 milliliters (ml) of 0.1 N 
sulfuric acid, the third and fourth each contained 15 ml of 0.1 N sodium hydroxide, and 
the fifth contained silica gel to remove moisture. The gas then passed through a 
sampling pump and dry gas meter. A schematic of the sampling train is included as 
Figure 3-3. 

The principle of the method was to collect a representative sample of the exhaust gas 
stream by placing the probe at a single point in the duct and sampling for a 60 minute 
period at a nominal sampling rate of about 1.5 liters per minute. At the completion of 
each test, a leak check was performed and ambient air was purged through the 
sampling train for approximately 15 minutes. 

The first two impinger contents were then analyzed for hydrogen chloride content by ion 
chromatography. The analysis was performed at DAT, Inc. The laboratory information 
was combined with the volume of gas sampled to determine the HCI concentration. 
The emission rates were then calculated using these concentrations and the volumetric 
flowrate. 

4.0 CALIBRATIONS 

A dry gas meter was used to determine the sample volume obtained in the SO2 and 
HCI tests. These dry gas meters were calibrated with a wet test meter. The values 
obtained were: 

Sulfur Dioxide Meter 0.999 

Hydrogen Chloride Meter 1.026 
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APPENDIX A 

Field and Laboratory Data 
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