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RUN 1 RUN 2 RUX 3 AVERAGE 

1.0 EXECUTIVE SUMMARY 

Test Date 8/19/93 8/19/93 
Test Time 1040- 12 I4 13 15- 142 1 

Nova Environmental Services, Inc. (Nova) was contracted by Thorson, Inc. to perform 

particulate and opacity emission testing on the Baghouse Stacks at their portable asphalt 

facilities located in Marcoux and Warroad, Minnesota. The series of tests was performed on 

August 19 and 20, 1993, respectively. The particulate results are summarized in the 

following table; results of fuel and aggregate analysis are found in Appendix B. 

8/19/93 , 

1500- 1638 

Volumetric Flow Rate 
ACFM 
DSCFM 

gr/aci 
Particulate Concentration 

grldscf 

lbihr 
Particulate Mass Rate 

71,180 70,425 71,949 71.185 
36.829 36,537 37,160 36.342 

0.026 0.023 0.019 0.022 
0.049 0.043 0.038 0.043 

15.541 13.588 11.96.1 13.698 

Opacity 
Hourly Average (%) 
High 6-Minute Average (%) 10.00 
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PARAMETER R L i  1 RLTN 2 RUN 3 A V ERAC E 

Particulate Mass Rate I 

Test Date 
Test Time 

Volumetric Flow Rate 
ACFM 
DSCFM 

8/20/93 
750-859 

71,029 
45.247 

Opacity 
Hourly Average (%) 
High 6-Minute Average (%) 

75,481 
47.220 

69,177 71,896 
44.489 45.652 

8120193 1 8120193 I 
925-1203 1230- 1410 

Particulate Concentration 
grlacf 
orldscf 

0.0145 
0.0227 

~~~~~ 1 0.0575 

1 0.0511 
0.13oO 0.0894 0.0807 

34.039 31.792 Ib/hr 

32.56 
50.63 

8.789 

Opacity 
Generator (%) 0.00 
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I 
2.0 INTRODUCTION 

Nova personnel conducted particulate and opacity emission compliance testing on the 

Baghouse Stacks at the Thorson, Inc. mobile asphalt facilities located in Marcoux and 

Warroad, Minnesota. On-site testing was conducted by Timothy Nelson and Dwayne Smith. 

Testing was witnessed by Mr. John Lxseman of Thorson, Inc. The testing consisted of three 

independent one-hour sampling for particulate and opacity at each site with concurrent 

integrated gas sampling for Orsat analysis. Opacity observations were also recorded on the 

Generator Stack at the Warroad site. 

The objectives of this project were to quantify particulate emissions and compare them to 

limits set by MPCA permit and Minnesota Rules. 

Results are summarized in the next section followed by descriptions of the test methods used 

and a description of the process being tested. All supporting data are included in the 

Appendices. 
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3.0 RESULTS 

Results of gas composition and moisture analysis are found in Table 1 and 4. Results of 

particulate determinations are found in Tables 2 and 5 .  The particulate emission rate 

averaged 13.698 lb/hr at an average concentration of 0.043 gr/dscf at Marcoux while the 

particulate emission rate averaged 31.792 Ib/hr at an average concentration of 0.081 grldscf 

at Warroad. 

Opacity observations were recorded every 15 seconds for a one-hour time period at each site, 

including the generator stack at Warroad. These results are shown in Tables 3, 6 and 7. 

Initial testing at the Warroad plant was postponed from August 18 to August 20 because of 

mechanical problems and minor delays during actual testing at each site, but no other 

problems were encountered during the sampling or analysis of emission samples. After 

complete review of the test results, we consider the information reported to be an accurixe 

representation of the conditions at the time of testing. 
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4.0 TEST PROCEDURES 

Testing on each Baghouse Stack was performed from five test ports oriented linearly, 

approximately three (3) equivalent duct diameters downstream of the nearest flow disturbance 

and approximately 3.5 equivalent duct diameters upstream of the stack outlet. The duct 

dimensions were verified on-site and found to be 43”x57”. A 25 point traverse was used to 

extract representative samp!es. Each point was sampled for 2.5 minutes for a run duration of 
62.5 minutes. Test port location is illustrated in Figure 1. 
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PARTICULATE TESTING 

Particulate testing was conducted according to EPA Methods 1-5, 40 CFR 60 Appendix A. 

Using traverse points determined by EPA Method 1, a preliminary velocity profile was 

obtained with respect to velocity traverse, gas temperature, gas pressure, and the estimated 

gas moisture content. From this data, sampling nozzles of the appropriate diameter to ensure 

isokinetic sampling were selected. Additionally, a check was made to determine whether 

cyclonic flow was present. 

The particulate sampling train consisted of a temperature controlled glass-lined sampling 

probe equipped with an S-type pitot tube and Type K thermocouple. The sampling probe 

was attached to the sampling module which contained the all-glass in-line filter assembly in a 

temperature-controlled oven. The back half of the sampling train consisted of a series cf 

glass impingers followed by a tared desiccant-packed drying column. The sampling train 

was connected to a NuTech control module by means of an umbilical cord. The control 

module houses a temperature monitored dry-gas meter, a calibrated orifice, dual inclined oil 

manometers, temperature controllers and necessary flow rate control devices. 

Particulate samples were zollected by isokinetically extracting a sample gas jtream by means 

of the sampling probe and passing the stream through the glass-fiber filter, the ice-cooled 

impinger assembly, and the packed drying column which collects all of the moisture 

remaining in the stream. The gas was then passed through a leakless sampling pump and a 
dry-test gas meter which integrated the sample volume throughout the testing. A calibrated 

orifice was connected to the gas meter outlet to facilitate sample flow rate adjustment. 

Integrated gas samples were collected concurrently with the p a r h l a t e  samples to determine 

gas composition and molecular weight of the flue gas. To accomplish this, gas samples were 

collected in Tedlar bags throughout the duration of testing arid latcr analyzed by chcniical 

absorption using an Orsat gas analyzer. 
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Representative particulate samples were collected by sampling the centroid of equal area 

sections of the duct for equal time periods. The sampling rate at each point was adjusted to 

maintain isokinetic sampling. , Pre-programmed hand-held computers were used to facilitate 

rapid determination of the correct sampling rate. 

At the end of each particulate run, the sampling train was disassembled and the samples were 

recovered. The nozzle was acetone rinsed, brushed and rinsed again while the washings 

were collected in a labeled cmtainer. The probe was similarly cleaned, acetone rinsed and 

brushed and its washings were transferred t 3  the same container. The sampling filter was 

transferred from the filter holder to its dedicated petri dish. The filter holder was wiped free 

of silicone grease, acetone rinsed, brushed and rinsed again and these washings too were 

added to the probe wash container. The probe wash container was capped and the liquid 

level was marked for transport. The impinger catch was [ransferred to a separate container, 

capped and the liquid level marked. The impinger catch volume was then determined 

gravimetrically to the nearest gram using a triple beam balance. The desiccant-packed drying 

column was weighed in the field to the nearest gram and the weight of the absorbed moisture 

was determined. 

Particulate samples were transported to the laboratory and prepared for analysis. Filters 

were desiccated for 24 hours and weighed to a constant weight and the results were reczrded 

to the nearest 0.1 mg. Probe wash samples were evaporated at ambient temperatures to 

dryness in tared evaporating dishes. They were then desiccated for 24 hours and weighed to 

a constant weight. Results were reported to the nearest 0.1 mg. 
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I WET CATCH ANALYSIS - ORGANIC CONDENSIBLES 

Organic condensible particulates were collected in the series of ice-cooled glass impingers in 

the back half of the Method 5 train. The first two impingers were prepared with 100 mls of 

deionized water each while the third impinger was left dry. After sampling, the volume of 

condensate in the impingers was recorded and the contents transferred to a sample container. 

This wet catch was analyzed for condensible organic particulate via a chloroform/diethyl 

ether extraction. Three (3) 25 ml portions of diethyl ether were used in the Extraction which 

were then evaporated at room temperature and desiccated to a constant weight. Gravimetric 

results were then added to the dry catch results (filter and probe wash explained above) to 

cdculate the final particulate concentrations. 
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I VISIBLE EMISSIONS EVALUATION 

I 
Visible emissions were evaluated in accordance with EPA Method 9, 40 CFR 60, Appendix 

A. After the certified observer was positioned relative to the sun and the source, opacity 

observations were recorded every 15 seconds. The observations were made to the nearest 

five percent opacity. The average hourly opacity was calculated by dividing the sum of all 

observations (expressed as percent) by the total number of observations that were made. The 

high six-minute average opacity was determined by locating the highest 24 consecutive 

opacity readings and calculating their avenge opacity. 
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5.0 PROCESS DESCRIPTION 

The two (2) Thorson, Inc. hot mix asphalt facilities tested were manufactured by Boeing 

Construction and Equipment Company and are Model PSI 425. Each is a rotary drum-type 

plant and uses petfoleum derived used oii for burner fuel. 
I_ . i-c 

Pollution control is facilitated by a "dust eater" baghouse Model P-70-1008 manufactured by 

Custom Welding and Metal Fabrication. Each baghouse has a 12,500 sqvare foot 3upont 

Noma  Felt Cloth area and a control efficiency of 96 percent by weight as stated by the 

MPCA Air Permit and Manufacturer Guarantee. 

For this series of tests, the Marcoux Plant operated at approximately 37-3 TPH of virgin 

aggregate while the Warroad Plant operated at 300 TPH of virgin aggregate. 
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TABLE 1 I T  

Nova Environmental Services, Inc. 
Project No. M93-742 

EPA METHOD 3 & 4 -RESULTS OF GAS COMPOS ITION & MOISTURE ANALYSES 

TEST NO. 1 ELllcLL RUNZ BUK.2 AVERAGE I 

D A E  OF TEST 19-Au~-93 19-Aug-93 19-Aug-93 

GAS COMPOSITION, DRY BASIS (ORSAT), % - - -- 
CARBON DIOXIDE 5.52 / 5.60 5.62 

OXYGEN 13.48. 13.35 13.43 

CARBON MONOXIDE NT NT NT 

NITROGEN 81.00/ 81.05 80.95 

GAS COMPOSITION, WET BASIS (ORSAT), % 

CARBON DIOXIDE 

OXYGEN 

CARBON MONOXIDE 

NITROGEN 

WATER VAPOR 

DRY MOLECULAR WEIGHT 

WET MOLECULAR WEIGHT 

3.98 4.02 

9.71 9.59 

NT NT 

58.34 58.23 

27.91 28.16 

29.42 29.43 

26.23 26.21 

4.01 

9.57 

NT 

57.70 

28.73 

29.44 

26.15 

5.58 

13.42 

NT 

81.00 

4.00 

9.62 

NT 

58.09 

28.29 

29.43 

26.20 
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TABLE 2 
Nova Environmental Services, Inc. 

Project No. M93-742 

I m s  T E E M I S  I N FR hf TAT1 NARY OUR E 

T F S " O . 1  "L "2l AVERAGE 

1 

DATE OF RUN 
RUN START TIME 
RUN END TIME 

STACK STATIC PRESSURE (in. HZO) 
CROSS SECTIONAL AREA (sq. ft.) 
PITOT TUBE COEFFICIENT 

SAMPLE GAS MOISTURE ANALYSES 
IMPINGERS (g) 
DESSICCANT (g) 
TOTAL MOISTURE COLLECTED (g) 
SAMPLE GAS ME)ISTURE CONTENT (96) 

PARTICULATE DATA 
FILTER PARTICULATE (g) 
PROBE WASH PARTICULATE (g) 
CONDENSIBLE PARTICULATE (g) 
TOTAL PARTICULATE COLLECTED (g) 

DRY GAS METER COEFFICIENT 
BAROMETRIC PRESSURE (in. Hg) 
AVG. ORIFICE PRESS. DROP (in. HZO) 
AVG. GAS ,METER TEMP. (degrm F) 

VOLUME THROUGH GAS METER 
AT METER CONDITIONS (cf) 
STAWDARD CONDIXONS (dscf~ 

TOTAL SAMPLING TIME (nun.) 
NOZZLE DIAMETER (in.) 
AVG. STACK GAS TEMP. (degrees F) 

VOLUMETRIC FLOWRATE 
AVG. STACK GAS VELOCITY ( t f / w )  
ACTUAL (acrm) 
STANDARD fscfm) 
DRY STANDARD (dscfm) 

ISOKINETIC VARIATION (%) 

PARTICLXATE CONCENTRATION 
ACTUAL (gr/acO 
DRY ST&VDAK3 @ r / W  

PARTICLE &.LASS RATE (lbihr) 

19-AUg-93 ' 
1040 
1214 

-1.15' 
17.021J 
0.840' 

19-Aug-93 
1315 
1421 

-1.15 
17.021 
0.840 

19-Aug-93 
1500 
1638 

-1.15 
17.021 
0.840 

-1.15 
17.021 
0.840 

335' 
28 ' 

363 
27.97 

335 
21 

356 
28.16 

335 
32 

367 
28.73 

335 
27 

362 
28.29 

0.0067 
0.0181 
0.0956 
0.1204 

0.9982 
29.88 

1.69 
98.9 

0.W7 
0.0178 
0.0820 
0.1045 

0.9982 
29.58 

1.71 
102.3 

O.LX69 
0.0193 
0.0957 
0.1218 

0.0092' 
0.0219' 
0.1095, 
0.1406 

0.9982 
29.88 ' 

1.75" 
83.8J 

0.9982 
29.88 

1.71 
94.99 I 

45.3 I./ 
44.02 

62.5 ' 
0.240 ' 

277- ' 

45.25 
42.78 

62.5 
0.240 

268 

45.64 
42.39 

62.5 
0.240 

266 

45.40 
43.23 

62.5 
0.240 

269 

6 9 . X  
71,180 
51,132 
36.529 

103.68 J 

s . 9 6  
70.425 
30.859 
36,537 

70.45 
71,942 
52,137 
37,160 

i 69.70 
71,185 
51.376 
36.842 

101.55 100.10 101.711 I 

0.026 
0.WY 

0.OD 
0.033 

0.019 
9.031: 

I 
I 

0.022 
0.043 

15.31 13.588 ll.Y64 13.698 
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TABLE 3 

Nova Environm ntal S 
Project No. 
Observer 

!vices, Inc. 

T. Nelson 
M93-742 

EPA Method 9 -- Visual Deterhination of the Ooacitv of Emissions 
I 
I 

Test No. 1 from 1711-1811 on 8 / 1 9 / 9 3  

Seconds 0 15 3 0  4 5  
Minutes 1 

2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1  
1 2  
13 
14 
15  
16 
17 
18 
19 
2 0  
21  
2 2  
23  
2 4  
2 5  
26 
2 7  

2 9  
30 

2 8  

Average Opacity 1 % )  6.46 

0 15 30 45 Seconds 
Minutes31 I 5 I 5 1  5 1  

High Six-Minute Opacity (%I  10.00 
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I Nova Environmental Services, Inc. 
Project No. h193-742 

I 
I EPA ;\lETHOD 3 & 4 -- RESULTS OF GAS COMPOSITION & MOISTURE ANALYSES 

TEST NO. 1 RUN2 w AVERAGE 

DATE OF TEST 20-Aug-93 20-Aug-93 20-Aug-93 

GAS COMPOSITION, DRY BASIS (ORSAT), ?6 

CARBON DIOXIDE 

OXYGEN 

CARBON MONOXIDE 

NITROGEN 

GAS COMPOSITION. WET BASIS (ORSAT), ?& 
____________._______-..--- ~ ____._________________________ 

CARBON DIOXIDE 

OXYGEN 

CARBON MONOXIDE 

N ITROC E N  

WATER V A P O R  

D R Y  MOLECULAR WEIGHT 

WET MOLECULAR WEIGHT 

2.90 -' 2.72 

17.30 17.68 

NT NT 

79.801 79.60 

2.52 2.39 

15.06 15.50 

NT NT 

69.45 69.80 

12.96 12.31 

29. I6 29.14 

27.71 27.77 

2.71 

17.39 

NT 

79.90 

2.38 

15.24 

NT 

70.03 

12.Z5 

29.13 

27.75 

2.78 

17.46 

NT 

79.77 

2.43 

15.27 

NT 

69.76 

12.54 

29. I4 

27.74 
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TABLE 5 CONT. 
Nova Environmental Services, he. '  (4 

Project No. M93-742 

EPA METHOD 5 - DETERMINATION OF PARTICULATE EMISSIONS FROM STATIONARY SOURCES 

AVERAGE TEST NO. 1 - RUN 2 !NK3 

DATE OF RUN 
RUN START TIME 
RUN END TIME 

20-Aug-93 J' 20-Aug-93 20-Aug-93 
750 925 1230 
859 1203 1410 

STACK STATIC PRESSURE (in. H20) -0.45' -0.45 -0.45 -0.45 

PITOT TUBE COEFFICIENT 0.840' 0.840 0.840 0.840 
CROSS SECTIONAL. AREA (q. ft.) 17.021J 17.021 17.021 17.021 

SAMPLE GAS MOISTURE ANALYSES 
IMPINGERS (g) 132' 137 111 127 

TOTAL MOISTURE COLLECTED (9)  165 162 153 160 
SAMPLE GAS MOISTURE CONTENT (96) 12.96 12.31 12.36 12.54 

PARTICULATE DATA 
FILTER PARTICULATE (8) 0.0053 0.0263 0.0107 0.0141 
PROBE WASH PARTICULATE (g) 0.0487 0.0731 0.0523 0.0580 

TOTAL PARTICULATE COLLECTED (g) 0.0540 0.0994 0.0630 0.0721 

DRY GAS METER COEFFICIENT 0.9982 ' 0.9982 0.9982 0.9982 
BAROMETRIC PRESSURE (in. Hg) 29.82J' 29.82 29.82 29.82 
AVG. ORIFICE PRESS. DROP (in. H20) 2.41 2.80 2.45 2.55 
AVG. GAS METER TEMP. (degrees F) 78.8' 114.5 111.0 101.41 

VOLUME THROUGH GAS METER 

STANDARD CONDITIONS (dscf) 52.18 54.34 51.12 52.55 

DESSICCANT (g) 33 ". 25 42 33 

*CONDENSIBLE PARTICULATE (g) O.oo00 O.oo00 O.oo00 O.oo00 

AT METER CONDITIONS (cf) 53.22 J 59.05 55.25 55.84 

TOTAL SAMPLING TIME (min.) 
NOZZLE DIAMETER (in.) 
AVG. STACK GAS TEMP. (degrees F) 

62.5 J 62.5 62.5 62.5 
0.240 4 0.240 0.240 0.240 

258 ,' 277 256 264 

VOLUMETRIC FLOWRATE 
AVG. STACK GAS VELOCITY (ft/sec) 69.55 73.91 67.74 70.40 
ACTUAL (acfm) 71,029 75,481 69,177 71,896 
STANDARD (scfm) 51,986 53.850 50,761 52, I99 
DRY STANDARD (dscfm) 45,247 47.220 44,489 45,652 

ISOKINETIC VARIATION (%) 100.02 99.82 99.66 99.83 

*PARTICULATE CONCENTRATION 
ACTUAL (grlacF) 0.0102 0.0177 0.0122 0.0134 
DRY STANDARD (gr/dscfj 0.0160J 0.0282 0.0190 0.0211 

*MASS RATE (Iblhr) 6.188 J 11.412 7.215 8.281 

* Emisson and mass rates were calculated WITHOUT including condensible back-half organics. 
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EPA METHOD 5 - DETERSIIXATION OF PARTICULATE EMISSIONS FROM STATIONARY SOURCES 

11 11 

Xova Environmental Services, Inc. 

, 
I 

TEST NO. I 

DATE OF RUN 
RUN START TIME 
RUN END TIME 

STACK STATIC PRESSURE (in. H20) 
CROSS SECTIONAL AREA (sq. ft.) 
PITOT TUBE COEFFICIENT 

SAMPLE GAS MOISTURE ANALYSES 
IMPINGERS (g) 
DESSICCANT (g) 
TOTAL MOISTURE COLLECTED (g) 
SAMPLE GAS MOISTURE CONTENT (%) 

PARTICULATE DATA 
FILTER PARTICULATE (g) 
PROBE WASH PARTICULATE ( e )  
CONDENSIBLE PARTICULATE (g) 
TOTAL PARTICULATE COLLECTED (e) 

DRY GAS METER COEFFICIENT 
BAROMETRIC PRESSURE (in. Hg) 
AVG. ORIFICE PRESS. DROP (in. H2G) 
AVG. GAS METER TEMP. (degrcs F) 

VOLUME THROUGH GAS METER 
AT METER CONDITIONS (e!)  . 

STANDARD CONDITIONS (dsct) 

TOTAL SAMPLING TIlME (min.) 
NOZZLE DIAMETER (in.) 
AVG. STACK GAS TEMP. (degrees F) 

VOLUMETRIC FLO WRATE 
;\VG. STACK GAS VELOCITY ( t t /scc)  

ACTUAL (acfml 
STAND A R D (sc tin J 

DRY STANDARD i d d m )  

ISOKINETIC VARIATION (%) 

PARTICULATE CONCENTRATION 
ACTUAL ~ g r u ~ c l l  
D R Y  STANDARD (gridsct) 

PARTICLE IMASS RATE (lbihr) 

20-Aug-93 
750 
859 

-0.45 
17.021 
0.840 

132 
33 

165 
12.96 

0.0053 
0.0487 
0.0227 
0.0767 

0.9982 
29.82 

2.41 
78.8 

53.22 
52.18 

62.5 
0.240 

258 

69.55 
7 1.029 
5 1.986 
45.247 

i o n m  

n . o u s  
n.1~22: 

8.789 

20-Aug-93 
925 

1203 

-0.45 
17.021 
0.840 

137 
25 

162 
12.31 

0.0263 
0.073 I 
0.3583 
0.4577 

0.9982 
29.82 

II4.5 
2.ao 

59.05 
5 4 . 3  

62.5 
0.240 

277 

73.91 
75,481 
S3.850 
47.120 

99.82 

n m i 3  
n. isin) 

52.54n 

RUNJ AVERAGE 

20-Aug-93 
1230 
1410 

-0.45 -0.45 
17.021 17.021 
0.840 0.840 

111 127 
42 33 

153 160 
12.36 12.54 

0.0107 0.0141 
0.0513 0.0580 
0.2330 0.2047 
0.2960 0.2768 

0.9982 0.9982 
29.52 29.82 

2.45 2.55 
111.0 101.41 

55.25 55.84 
51.12 52.55 

62.5 . 62.5 
0.240 0.240 

256 264 

07.74 70.40 
69.177 71.896 
50.761 52. i93 
44.489 45.652 

99.66 9 9 . a  

34.039 31.792 



Thorson, Inc. 
Warroad, Minnesota 

I 
I Baghouse Stack 1 

" I TABLE 6 

Nova Environmental Services, Inc. 
Project No. M93-742 
Observer T. Nelson 

EPA Method 9 -- Visual petermination of the Ooacitv of Emissions 

Test No. 1 from 1505-1605 on 8120193 

I 

Seconds 
Minutes 

Seconds 0 15  30 4 5  
Minutes31 

32 
33 
34 
35 
36 
37 

3 9  
40 
41  
4 2  
43 
44 
4 5  
46 
47 

4 9  
5 0  
51 
5 2  
53 
5 4  
55 
5 6  
5 7  

5 9  
60 

38 

48 

5 8  

Average Opacity 1 % )  3 2 . 5 6  High Six-Minute Opacity Io/) ' 5 0 . 6 3  .' 



I 
I 

Thorson, Inc. 
Warroad, Minnesota 
Generator Stack 

Nova Environmental Services, Inc. 
Project No. M 9 3 - 7 4 2  
Observer T. Nelson 

EPA Method 9 -- Visual Determination of the Ooacitv of Emissions 
I 

Test No. 1 from 1235-1335 

Seconds 
Minutes 

Average Opacit*/ 196) 0.00 

on 8120193 

Seconds 0 1 5  3 0  4 5  
Minutes31 

3 2  
33 
34 
35 
36 
37 
38 
39 
40 
41 
4 2  
43 
44 
4 5  
4 6  
4 7  
4 8  
49 
5 0  
51 
5 2  
53 
5 4  
5 5  
56 
57 
58 
59 
6C 

High Six-Minute Opacity 136) 0.00 



I 
I 

I 
I 
I 
I 

'I 
I 
I 
I 
I 
I 

I 

I 

I 

I 

I 

I 

170' 

145' L 
FAN 

- 57' - 

0 0 0 0 0  

i 

A I R  FLOV 

BAGHOUSE 
FROM - 

I 
THORSON, INC. 
BAGHOUSE STACK I MARCOUX AND WARROAD, MINNESOTA 



D D  A EPA METHOD 2 FIEL AT 
I1 - 

PROJECT NAME T&ksUd /flhk!CaCIX 

TEST 1 RUN / D A T E S - 1 5 - 2 3  
STACK DIA. -S7 IN. 

j DRY BULB OF WET BULB IF6 9 
MANOMETER: K E G .  - EXP. - ELEC. 
BAROMETRIC PRESSURE -. IN Hg 
STATICPRESSURE f -1 .C IN WC 

.- 
' SOURCE J?,4 6h'ouSC o c t f l f ,  

OPERATORS h , < f l l T H . /  T- A/&L3orl 
PKOTNO. Pr 9 c p  ,eve 
n o w  INTO PAPER I_ inow OUT OF P A P E ~  

;.,TI 
h B C B . 5  

4 
SCHEMATIC OF CROSS-SECTION 

FROM STACK 7EMPERATIJRE 



I 

8 
0 (0 0 0 2 

0 
0 0 

0 
W - 

.I 
I 
I 
I 
I 
I 
I 
1 



SAMPLE m N  LEAK CHECK: 

PR-. ( (0 .02  CFM AT 15 IN. Hg (vac) =PO- CFM AT Lk IN. Hg (vac) a 

mM 

IMPINCER NO. 1 

IMPINGER NO. 2 

IMPINCER NO. 3 

PpSmCUlATE C4TCH DATA 

N0.S OF FILTEX USiD: 

wacm (9) ' 

. FINAL TARE DIFFERENCE 

53s- 1> L o o  I 3 3 s  

I 

TOTAL 

IFmGRATED GA5 W P U N G  DATA: 

MG PUMP NO. f?P-/ BOX NO. Be BAG NO. / 
BAG WERIAL v > i h c  SIZE VVL 

P R r E  W CHECK: cc/MIN AT' 2 Q  IN. Hg 

TIME START: a ( H R S )  TIME END: (HRS) 

SANPUNG R A E  yoo cc/MIN OPWATOR: % 
S/N OF O2 ANALYZER USED TO MONTOR TRAlN O l J l E X  / 3  l5=3'L 

. L?Yo PTOT NO. 6%- 4/ CP 

W. PRESS. .&& IN Hg 

NOZZLE NO. NOZZLE OVC *IN. 

H20 7'- Z 



I 

I( 
I 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

1, 

I 
I 

J 



~ 

EPA METHOD 3/4/5 FIEID DATA 

WEIGHT (9) . 
m 

‘ FINAL TARE DIFFERENCE 

-- IMPINGER NO. 1 F3s- b 2 G . U  .?35 
IMPINGER NO. 2 

%pE TRA” LEN( CHECK: 

PRETEST: (50 .02  CiM AT 15 IN. Hg (voc) = P o r n .  e CFM AT E IN. Hg (voc) a 
PmCULATE CATCH OAT& 

NOS OF FILTERS USm 

CONOWSATE DATA: 

IMPINGER NO. 3 I 
CONDENSER I 

I I 

21 
I 

DESICCWT I 1305 I t a w  I 



$2 

Q “i 1: 

1 
! 

I 

i 
I 

I 

I 

I 

I 

I 
I 
I 

I 

1 I 

i 
i 
! 
i 
I 
I 
I 

I 



EPA METHOD 3/4/51 FIELD DATA 

' RNAL TARE I 

PArmCULATE CATCH DATA 

DIFFERENCE 

N0.S OF FlLTmS USED: 

CONOWSATE DATA! 

IMPINGER NO. 3 I 
DiSla3ANT 

IMPINGER NO. 1 I 53c k - 2 0 0  I -3 3 5  
IMPINGER NO. 2 I 

I I TOTAL 

PITOT NO. k g  - y  CP ,8Yo 
BnR P R E X i . d  79 6 IN Hg H 2 0 L Z  

N O C E  NO. -8 NOZZLE D M  ,'zyp IN. 



t 
I 
I 
I 

I 

I 
! 
I 
I 

I 

I 
I 

1 
/I 
I 
I 
I I 
I 

I 

I 

I 
I 

I 

I I 
1: 
J 



I -  

TANDY PC- 6 STACK TEST PROGRAM 
FIELD DATA 

INrf14UZAilON 
PARAMETERS 

END OF RUN - RUN 135 

=ART OF RUN - RUN 22 

A P  - RUN 45 

t M  IN/OLIT - RUN 100 

BEGINNING AND END W N  INPUT PAR4METERS 

V/O 

NO. OF POINTS 

MC 

V/F 

RUN ntx 

G-%0 

1 -RND/2-RECT 

DIA (INS) 

L (INS) 

W (INS) 

v3 
-5-7 



EP A METHOD 2 F E L D  DATA 

7 

FROM STACK 



8 
? 

0 
0 
0 

0 
0 a v) c 



~~ ~~ 

EPA METHOD 3/4/5 FIELD DATA 

w p ~  W N  Lw( CHECK: 

p ~ m  ((0.02 CFM AT 15 IN. Hg (vac) m o r n :  td.cCFM AT IN. Hg (vac) 

PARTlCULATE CATCH DhTk 

NOS OF FILTERS USm. / 

CONDENSATE DATA. 

PVOT NO. m-./ 
WR. PRESS. IN Hg 

N O Z E  NO. //-8 

cp fE 
H20 / 2 -  z 
NOZZLE O k  IN. 

I 





SAMpE Tf?" LEAK CHECK 

PRETEST: (50.02 CFM AT 15 IN. Hg (voc)  PO^. (d& CFM AT /a IN. Hg ( v o c ) E  

, 

PAQTICULATE CATCH DATk - 
N0.S OF fllTERS U S D  / 

CONDENSATE DATk 

IMPINGER NO. 1 3 3 7  2-00 I 3  7 
IMPINGE3 NO. 2 1 
IMPlNGFi NO. J 

CONDENSER 

D E S I r n  (30 Y f2 77 24- 

TOTAL 74 2 
- 

80 72 Y 

m I 

. 

INEGAAT;D WS SAMPUNG DATk 

B4G PUMP<O. I BOX NO. ,@- 1 BAC NO. 



I 

1 

I 

I 

I 
I 

I 

I 

I 
I 
I 

I 

I 



I 
1 

i 

m 

IMPINGE3 NO. 1 

IMPINGE?. NO. 2 

EPA METHOD 3/4/5 FIEID DATA 

W0Gii-r (9) 

' FINAL TARE DIFFERENCE 

31 / l22 0 0  /// 
I 

W P L E  TR" Luu( CHECK: 

P R - m .  (50.02 CFM AT 15 IN. Hg ( v o c ) ~ P O ~ .  (d,o CFM AT & IN. Hg ( V O C ) ~  

CONDENSER 

DEslccAM 

TOTAL 

PX3TICUU.E C4TCH OATA- 

NOS OF flLTERS USE& / 

f 387 / 3!K I yz 

I I 153 
I 

CONDENSATE DATA. 

I IMPINGE3 NO. 3 I I I I 



i 

I 
L 

I 

I 
I 

I 
I 

I 

I 

I 

I 



L 

TANDY PC- 6 STACK TEST PROGRAM 
FIELD DATA 

BEGINNING AND END R I N  INPUT PARAMEKRS 

v/o 
NO. OF POINTS 

MC 

V/F 

G-H20 

RUN TlME 

1-RND/P-RECT 

DIA (INS) 

L (INS) 

W (INS) 

RUN 2 

I 

END OF RUN - RUN 135 

START OF RUN - RUN 22 

AP - RUN 45 

‘ M  lN/OlJ7 - RUN 100 

RESULTS 

RUN 1 RUN 2 RUN 3 

...................... ............ ............ ............ 





-sovrcs Name . lull company name. parenr company Or division 
mlormrrion. il necessary. 

'Address . srleer /nor mailing) address or physical localion 
of Iaciliry where VE observalion is k i n g  made. : 

Phon. . self.erpfanaror% 

Sourca IO Number. number from NEOS. COS. agency lik =IC. 

'Pmcass Equipmanr, Operaling Mods . k i e f  descriprion of PrOCFss 
equipmen1 /include IO no.) and operaring rare. % capacby utili2allon 
and/or m d e  kg.. cherging. rapping1 

'Control Equipmenl. Opararing Mode. specifyconlroldevice rVP#S/ 
and E urilimrion. conrrol elliciencr. 

'Oescrib8 EmissionPolnr. slack oremtksionpoinrlocarion g ~ o m ~ l r l .  
diamerrr. cdor: for identi1;carionpurPoses 

'Heighf Above Gtound Level .  slack or emissionPoin1 heighl. from, 
tiles or engineering drawings 

.Haighr a,i,tiva IO Obsswer ..indicale verricaiposition 01 observalion 
pomr relative io slack !OP. 

'Disrancr From Obr8w.r .disrancelo slack ilO%'loderermine. use 
rangelmder or map. . .  

'o~,or;on from 0bs.rver . ditccrioh io si.& use compass or man' 
be accurale le eighl mQmrs 01 c m ~ a s s .  

'Describe Em'ssions.. include ,duma behavior a d  otllef FfIVSiCal 
diaracrcrisitcs leg.. loowBg. Iacr. condensing. lurnigaring. sechdary 
pailrcle lormarion. disrance plume visible. erel 

'Emission Color. gray. brown. while. red. Mack ere 

Plum. Tvp.: 

- 

Conrmuous . opacirr cvcla X minuras 
Fugiriw . no sp8cilicalIv darignad outlal 
Inrermmenr . opacirr crcl8 <6 mi?urer . , 

'.Warat Diopl8rr Pr*sanf . darnmim br  obsmalkn  or use we1 sling 
~ S v c h r o ~ n e I ~ ~  w # m  dmpler plumes .IO w a y  rhitr Oaqu8. and 
bdlO*r  

*-It. Warat Droplel Plume: 

amarance. n d  uSUJl/r dkSdP81~ tapidll. 

. .  
Alrachcd . forms prior 10 emring slack 
Detached . forms a l i a  &ring stack 

. 

"Pokf in Ih8 Plum8 af Which Opacily &as D 8 l m i n 8 d .  describe 
phvs#calbcanon ,n pl-a whersreadihgr waan"de/e.g..,4 I .  above 
slack erit 01 10 I1 alrer dissipalron of w a r a d w m l  

'Oesuiba a d g r o u n d .  obierr plume is c a d  agahs i  includa 
almor~errc,condirions lag.. haw). . 

'8.ckground Color . blue. while. new leal green. #e. 

. ,  

I 'Sky Conditions . indicare cloud cover br psrcenrage or br  
description lctear. scerrered. broken. orercasl. andcolor of eioudsl 

Windspaed . use Beaulon windscale or hand.heklenommerer: I 
I 
I 
I 

bs aCCWJlO 10 t 5  mph. 

*Wind Oiwclion - direcrion wind is from: use compdsr: bs 
accurate. 10 aighl points. 

'Ambienl Tempwalur8~ in O F  or OC. . .  

.'Waf Bulb Tamp8rafure . rhe ye1 bulb Iemperalwe I r m  !he 
sling psychrometer. 

"Ralarive ttumidiry - use sling pychromerer: use local u.S. 
Wearhsr Bureau only if nearby. 

'Socucm LayOuf Skalch . hcfude w i d d i r e c l m n  associated 
sraeks. ro8ds. and ofher Iandnurks lo Iuf& idcnlify loc.cim ol 
emission pin1 and &sewer psi l ion.  

Draw Norrh Arrow . poinr line 01 sigh1 in direction of emission 
poinr. place compass beside ciicfe. and draw in arrow parallel 
10 compass needle. I 
Sun Loorion Line. poinr l ineof sight in diredon of emission 
point place pen uprighr on sun locarion line. andmark location 
ol sun when pen's shadow crosses rho observers posiri.?n. 

"Commanls . Iacrual imelicarims. derialionr. alle[carions. 
and/or pfcblems nor addressed elsewhers: ... . 
AcknowI8dgmenl . signarure. lhle and dale of commnr olfictal 
acknodedging ruetpr of a copr d VE o b s e ~ y i o n  lorm 

. .  

. 

I 
. . r  

'Obsewalion Oars . dare observalions c&!isred 1 

'Sfan Tima. Slop Time. beginningmnd sndrimesdobservarion . . 
period fe.9.. 1635 or 4 3 s  pm.l 

'0.1. Sal .  percenr opacirr IO nearea SW enrer fromlell rorqhr 
riairing rn lelr column. 

I 

1 

I 

'Avaraga Opacify lor High?sr +nod.  m r a g s  of highest 24 
consecu& w8cW raadmgs. 

I 

Number o I  Rudinqr  AbOV8 fftoquency Counrl 
number 01 readings anova a deagnared omcllr. 

'Rang. of Opaciry R8adings: 
Minamvm . lowesr rsMinq 
Marmum . hflghasl reading 

COUN ol101a1 

'ObSaN,r'S Name . Win1 U l  /"I/. 





Visible Emisrim Observation Form 

,h,* form is designen be 
s ~ ~ , ~ ~ ~ . - ~ ~ ~  deViarions. unu~ual conditions. circumstances. difficulties efc.. not dealt w th  elsewhere O n  the lorm should be ju(/y 

,n 

in conjunction with €PA Method 9. ;'Visual Determination 01 the Opacity 01 Emissions frorn ~ f ~ ~ ; , , ~ ~ , ~  

Following are brief delcriprions 01 the type 01 inlormafion that needs to be entered on the form:'for e 
of the lorm. reler to the "User's Guide to the Virible Emission Observafion Form." 

to, 
dera,led d;scursjon o~ 

'sourcs Name . fuf/comDany name. pwenr compsnr of division 
mlormarion. il necessary. 

'Address. street Inot mailing) address or physical Iocafion 
ol  lacility where VE observation is belng made. ; 
Phon. . sell.erplanatory. 

Source IO Number. number from NEOS. COS. agency /;le; etc. 

'Proserr Equipmenf. Operaling Mode . briel descripfion o l p r o c ~ s S  
eguipmenr (include ID no.) and operating rale. % CaDacitr ufil~xatlon. 
and/or mcde 1e.g.. charging. rappingk 

'Control Equipment. Oparafing Mode. suecifv confroldevice fvPUsl 
and E urilirarion. conlrol elficiencr. 

'Ocsuibe Emission Point. sfack oremissionpoinf localion. g s W f r Y .  
diameter. color; for idenrificafion.purpoSaS. 

'Hcighf Above Ground Level. stack or emission point height. from 
liles 01 engineering dnwihgs. 

'Shy Conditjons . indicera cloud cover br percrnlrge or by 
description(c1ear. scaltered. bfoken. Orercast. andcolor ofclouds~ 

I 
. Windspeed. use Beaufon wind scale or hsnd.heldanomme~et: 
h accufate 10 i 5  mph. 

.Wind Diresfion . direction wind is from: use compdss: be 
accurate to aighf points. 

'Ambionf Temp?r,fur. . in O F  01 OC. . .  

' *Wet  Bulb Temperalura - the y c f  bulb fempdrafure lrom the 
sling psychfomefer. 

"Rslative Humidify . use sling psychromeler: use Iocel U.S. I 
Weather Bureau only it nearb". 

'Source Layour Skefch - Acfude wind d;racfiota associated 
slacks. roads and other landmarks to fully idenfify location d 
emirsion mini and &sewer posilion. 

Ora.* North Arrow . pain1 line of sight in direction 01 emission 
point. place COmpdSS beside circle. and draw in arrow parallel 
to compdss needle. 

Sun Location Line . poinf line'ol sighf in d i ru f ion of emission 
poinL place ptn uprighl on sun localion line. and mark lOCJfiOn 
01 sun when pen's shadow crosses the observers positim 

"Commmts . facfual implic.fions. devialions. alfercallons 
and/or problems nor addressed elsewhere: 

Alcknow1,dgment . signature. title. and date 01 company olficrdl 
acknowledging recmpr ol a CODY of VE chseryacion lwm 

'Observation Dare . date Observdtrons cond!Kred 

. 

.Sfan Tim.. Stop Time. begthing andendlimesolobsmation 
period1e.g.. 1635 or 435 pm.A 

' 0 a r a  S a  . Percent OPdCity to nearest 5% enter from le11 to<tght 
starring m felt column. 





'Sourcs Name . lull company name. parefir company or division 
mlormation. il necessary. 

;Address . streef Inor mailing/ address or physical Iocirion 
oI/acility where VE Observation is being made. 

Phone . self.ezplanatorv. 

Sourco IO Number. number Ifom NEOS. COS. Wency lite: efc. 

'Ptocess Eouipmmr. Operaring Mode . Yiel descriplicn olprocess 
equipment /include IO no./ and operating rate 46 capacity ufilirarion 
and/or mode leg.. charging. tappingt 

'Control Equipmmr. Operaring Mode. swcilv control device typel+l 
and E utililarioa conrrol elliciency. 

'Ooscribo Emission P o h r .  stack wemLfsionp0inl location W W t W .  
diameter. iolor: lor idenr i l ic . r ionpueS.  

'Height Above Ground Level. stack or emission poinr height. trom 
liles or engineering drawings 

' 

I ' S k y  Condirionr . indicale cloud c o w  by percentage 01 by 
descriptionlclear. scattered. broken. overcast. andcolorolclouds~ 

'Windspeed. use8eaulon windscale or hsnd.heldanomomefer: 

'Wind Dlr#crion . direcrion wind is Irom: use compass bo 
accurate to  aighr poinrs. 

'Ambienl 1emp.ralura - in ' F o r  OC. 

"War Bulb Twnporolure ~ the 9 1  bulb IempCraIure Ifom fhe 
sling psychrometer. ' 

"Ralafivo Humidify . use sling psychromcrer: use local U.S. 
Weather Bureau only il nearby. 

'Source l a y w r  Skerch - k l u d o  wind direelma associafed 
slacks roads and ofher landmrks to MIy idenrifv location d 
emission mmr and observer pasiimn 

Draw North Arrow .point line 01 sight in direcrion 01 emission 
point. place compass beside circle. and draw h arrow parallel 
10 compdrs needle. 

Sun Location tin. . poinr line'ol sigh1 in d i redon 01 emission 
point place pen upfight on sun localion tine. andmark locarion 
of sun when pen's shadow crosses the observers poslfiqn. 

"Comments - Iacrual implicetims. d e v i a l i m  anercations 
and/or problems nor addressed elsewhere: . .. . 

I 

I be aCCUfd te  10 f 5  mph. 

. 

Acknowledgmmr . s;gndfue. rifle. M d  date O l C o m P m Y  olliC8al 
acknowledging recetpr of a copr 01 VE obseNarion lwm 

'Observation Oafe . dare obserrarims c o & c f e d  
. .  

'Stan Time. Stop l ime.  beginning.ndendtimesolobsm~rion 
period 1e.g.. 1635 or 4 3 5  pm.1. 

'0.1. S.1 . peiccnr ooacity to neatest 5% enter lrom le11 ronght 
starring m lelr column. 

'Avorag. Opacify lot High*sr Period . werage of hiflesr 24 
CMSeCUlive OP.C,ly rsadmgs. 

Number of R#odhgs A b o w  IFmquonCy CounrJ caunc dtolal 
number a1 readings above a devgnared O P I C t l l .  

'Rang. o l  O p m i t y  Raadings: 
Minimum . lowest reading 
Msmnum . highest reading 

'0biarv.r.r Name. pint  m lull. 



Environmental %r\?ces, Inc 
EPA METHOD 5 

GRAVIMETRIC ANALYSIS LABORATORY DATA 

Plant: 7 3 0 P S o r J A A P e d A B  Test No.: / RunNo.: / 
Source: kh6Ho b 4 L  O r r L G 7 -  Andyzd by: Pu/t Y Z  L A. -%t ?-# 
lob No.: f l 9 3  - 7 v t  Daw. B-27- 9 3  Solvent: 
Date Submitted: 9-29-93 TransporcLakage: - No - YCS ml 

I 
Filter Blan4; Acetone BlanL: Water Blank; 

Filter No.: 00 726 100 ml (Sample) 100 ml (Sample) 

Tare Wt. = 8 .  Y B 9 3  g TareWt. = g Tare Wt. = g 
Wt. Gain = 0. 000 0 g Wt. Gain = gll00 ml Wt. Gain = gl lOOml  

Blank Correction Calculations: 

F i w t .  = a.Yf39z g F d W t .  = g F d W t .  = g 

Filter = W t .  Gain) = 0.000 0 s 

Water = m l x  g/100ml= E 
Acetone = d X  I I / l W d = L  

Filter: Probe and Front Half Wash: 

Filter No. 00 72 7 Volume Of Solvent: ml 
Final Wt.= 6. Y 9 /  0 s FinnlWt. = g 
Tare Wt. = 0. V 8 S 7  g Tare Wt. = B 
Wt. Gain = 0 . 0 0 5 3  Wt. Gain = g g~ 
L.essBlank = d.bdOb 4 Less Blank = 4 
Corrected Gnin = O . O e Y 3 g  Corrected Gain = g 

Irnpineer Water and Backhalf Wash: 

Oreanic Extraction: Jnornanic Water Solubles: 

F d W t .  = g Finnl Wt. = B 
P 
P 

**Tare Wt. = g **Tare wt. = 
Wt. Gain = g wt. Gain = 
LCBBBlPnL= g LPIBLpnL= P 

corrected Gnin - g ComredGain  = 4 

Total Particulate: 

Filter ..................... O . O O S 3  P 
Front-Half Wash ....... g 

Water Solubles.. ....... P 
Extraction.. ............. P 

.................. Total Particulate P 

Front-Half includes sampling train componeats up to and k l u d i n g  h a  filter. 
BPck-Half is from the filter. up to d incldiog the lhrrd impinger. 

**Tare weight ben is of evnpornting diah or beaker. 



Envimnrnenral Services 1% 
EPA METHOD 5 

GRAVIMETRIC ANALYSIS LABORATORY DATA 

mw 

Filter Blank: Acetone Bla& Water Blank: I 

I 
I 

100 ml (Sample) 100 ml (Sample) 

Tare Wt. = g 
Wt. Gain = gl100 ml wt. Gain = g l l 0 0 d  

Filter No.: 00 7 2 6  
FinalWt. = O . Y S 9 3  4 Final Wt. = g Final Wt. = 
TpnWt.  = 0. Y 8 9 3  g Tare Wt. = g 
Wt. Gain = e. 0 0 0 0  g 

Blank Correction Calculations: 

Filter = (Wt. Gain) = d . 0 0 0 0  B 
Acetone = m l x  g l l 0 0 m l =  g 
Water = m l x  g l l 0 0 m l =  g 

Filter: Probe and Front Half Wash: 

Filter No. 0 0 7 2  
Final Wt. = 0. S/8 9 4 
Tare Wt. = 0, Y926 g 
Wt.Gain= 0.0263 s 
LzssBlank= 0 . 0 0 0 0  g 
corrected Gain = 0.0 2h3 g 

Volume Of Solvent: ml 
Final Wt. = g 
Tare WI. = s 
Wt. Gain = s 
Less Black = g 
Correctui Guin = g 

ImDineer Water and Backhalf Wash: 

Oreanic Extraction: Inornanic Water Solubles: 

Final Wt. = g Final Wt. = 8 

1 

ComctedGain= g Comcted Gain = g 

Toul Particulate: 

*ITnreWt. = g *CTpreWt. = I( 

Wt. Gain = g Wt. Gain = 
L n s B l e n k =  g L n s B l n n k =  s 

Filter ..................... 0 . 0 2 6  3 3 
Front-Half Wash ....... 
Extractioo ............... 3 
Water Solubles.. ....... X 

Tocnl Particulnts .................. I( 
Front-Half includes sampling train componeats up to und iacl;dig the filter. 
Bnrk-Half is from the filter. up to and including the third impinger. 

*7pn weight hen IS of evaporating dish or beaker. 



Environmenrd Services, Inc 
EPA METHOD 5 

GRAVIMETRIC ANALYSIS LABORATORY DATA 

Teat No.: / RunNo.: 3 
Source: Bahfbus& D U n f T  Analyzed by: b d A v & i  A - S - I  rH 
Job No.: P793 - 7 y z  Date: Solvent: 
Date Submitted: 8 - 2 V -  9 3 TransportLdage:  - No - Yes ml 

- 

Filter Blank: Acetone BlanL: Water Blank: 

Filter No.: 00 71  6 100 ml (Sample) 100 ml (Sample) 
FiDnlWt. = g 

TareWt.=  Q . Y f 9 3 g  T m W t .  = g TareWt. = g 
Wt. Gain = Q. 0 0 0 0  g Wt. Gain = gll00 ml Wt. Gain = gll00 ml 

Find Wt. = b- vf93 g Fd Wt. = g 

Blank Correction Calculations: 

Filter = ("1. Gain) = 
Acetone = m l x  g l l 0 0 m l =  g 
Water = m l x  g / l00ml=  g 

d . 0 0 0 0  8 

Filter: Probe and Front Half Wash: 

Filter No. 0 0 7 2 - 5  
~ 

Final Wt.= 0 .  S O Y 2  P 
TareWt. = u. ' /91 '7  g 
Wt. Gain = o . O /  0 7 B 
LessBlank= 0 * b o o 0  P, 
Corrected Glun = 0.01 0 7 s  

Volum Of Solvent: ml 
Fml Wt. = K 
Tare Wt. = g 
Wt. Gain = s 
Less Blank = g 
Corrected Gain = g 

Imoineer Water and Backhalf Wash: 

Oreanic Extraction: Inornanic Water Solubies: 

FinnlWt. = g Fd Wt. = 8 
*7m wt. = g *-ram wt. = P 
Wt. Gain = g wt. Gpin = X 
LessBlnnL= g L c s r B h & =  P 

C o m d  Gain = g C o m d G a i n  = g 

Tolal Particulate: 

Filter ..................... O . O J 0 7  X 
Front-Hulf Wash ....... y 
Extraction.. ............. 
Water Solublea.. ....... P 

X 

.................. Tocpl PprCicdate P 

Front-Half includea sampling trnin componenrs up to nnd including the filler. 
Back-Half is from the filler, up to a d  includiiy the third impinyer. 

* 7 u e  weight here is of evaporating dish or beaker. 



~~ ~~~ I 

Environmental Services. IN. 
EPA METHOD 5 

GRAVIMETRIC ANALYSIS LABORATORY DATA 

mw 
Run No.: 1 , Plant: T H o / z S d / / * A R  LmAX Test No.: f 

source: m b n  O U  b~ e U7LL.I- A d y d  by: DDweVJi  4. Smr7-H 

Date Submtted: 8 - a v - 9 3  Transponka.kage: - No -Yes mi 
JobNo.: f i g ? -  7 Y 2  ' Dace: 1 7 -  93  Solvent: 

Filter BlanL; Acetone Blank: Water Blank: 

Filter No.: 0 0 7 i2 6 I00 ml (Sample) 100 ml (Sample) 
FinalWt.= 6 . V 8 9 3  g F m l W t .  = p. Finnl Wt. = 

Tare Wt. = g Tare Wt. = g TnrcWt.=  0-YB43 g 
Wt. Gam = 0 . 0 0 0 0  s Wt. Gain = gll00 ml Wt. Gain = g/lW ml' 

Filter = (Wt. Gain) = 0.0 0 6 0  B 
Acetone = 
Water = m l X  yll00 ml = g 

m l x  g / l o o m l =  g 

Filter: Probe and Front Half Wash: - 
Filter No. 0 0  72 0 Volume Of Solvent: ml 
Finai Wt.= 0. Y9 ?& s Final Wt. = s 
Tare Wt. = 0. Y 9 0 6  s Tare Wt. = g 
Wt. Gain = 0 . 0 0  9 1  s Wt. Gain = 4 
L ~ s s B l a . n k =  0 . 3 0 0 0  g Lzss Blank = g 
Corrected Gain = 0 .003;1  g Correftcd Gain = g 

Impinner Water and Backhalf Wash: 

Oreanic Extraction: Inoreanic Water Solubles: 

F i ~ l W t .  = g Final Wt. = E 

Wt. Gain = g Wt. Gain = B 

CorrecdGain  = g 

To~al  Paniculate: 

Filter ..................... 0 . 0 0 9 2  X 
Front-Half W u h  ....... g 
Extraction ............... y 

*'Tare wt. = g *'Tare wt. = B 

b B l p n k =  g b B L n n k =  P 
C o r r e c d  Gain = g 

Water Solubles. ........ P 

Total Paniculate .................. Y 

Front-Half includea ,sampling train compoaents up to Md including the filter. 
Buck-Half is from the filter. up to and incldlny he h r d  impinger. 

. T a r e  weight here is of evaporating dish or beaker. 



EPA METHOD 5 
GRAVIMETRIC ANALYSIS LABOMTORY DATA 

z Plant: T # O R S d  /*Ab?coux Test No.: / Run No.: 

Job No.: M 9 ?  - 7 Y Z  Date: 8 - 2 7 - 9 3  Solvent: 
Source: B 4 . w  o r S f  OUTLLT Analyzed by: Dwhvr/s 4. S a r r H  

Date Submitted: %-a+ 9 3  Tmsport-ge: -No - YeS ml 

Filter Blank: Acetone Blank: Water Blank: 

Filter No.: 00726 100 ml (Sample) 100 ml (Sample) 
Fd Wt. = 0 . Y 8 9 3  g ' FinalWt. = g Find Wt. = g 

Tare Wt. = g Tare Wt. = g Tare Wt. = 6. Y 8 9 3  g 
Wt. Gain = 0.0000 g Wt. Gain = gll00 ml Wt. Gain = g/100ml 

Blank Correction Calculations: 

Filter = ( W t .  Gain) = 0. 0 0 0 0  4 
Acetone = m l x  g / l W m l =  g 
Water = m l x  x / looml=  g 

Filter: Probe and Front Half Wash: - 
Filler No. 
Final Wt.= 0. Y 9 7 2  s 

Wt. Gain = 0.0067 g 
L Z S S B l a n k =  0 . 0 0 0 0  s 
Correclzd Gain = 0.0067 y 

00  7 2 1 

Tare Wt. = a. Y 9 O S  g 

Volume Of Solvent: ml 
Final Wt. = s 
Tare Wt. = g 
wt. Gain = s 
Less Blank = 8 
Corrected Gain = g 

Tmoineer Water md Backhalf W m k  

Ornanic Extraction: Inoreanic Water Solubles: 

FinalWt. = g Fd wt. = B 
*TareWt.  = g *.Tare wt. = B 

LeaaBlank= g b B l y a l r =  a 
CorrectedGain = g Comted Gain = g 

Wt. Gain = Wt. Gain = a R 

Total Paniculate: 

Filter ..................... 0 . 0 0 6 7  B 
Front-Half Wash ....... g 
Extraction.. ............. A 
Wsrer Solubles ......... y 

Total Pnrticulate .................. g 

Front-Hnlf indudw sampling train components up to nnd including Ihe filter. 
Back-Half is from the filter. up to and including h e  third impinger. 

'Tare weiqht bere is of evaporating dish or baker. 



Environmenral Services, Inc. 
EPA METHOD 5 

GRAVIMETRIC AVALYSIS LABORATORY DATA 

mw ,,I 
I 
I 

3 
Jh6H 

Plant: 
T L t  7- Analyzed by: ~ ~ A Y J E  U. L , r n  Source: 0kSt L74 

Job No.: h 9 3  - 7 Y Z '  Date: - 37-93 Solvent: I 
Filter BlanL: Acetone Bla& Water Blank: I 

: I  
I 

T a t  No.: / RunNo.: 

Date Submitted: - - T~ausportLeaLage: -No - Yes ml 

100 ml (Sample) 100 ml (Sample) Filter No.: @ 0 72 6 
FinnlWt.= 0 . Y 8 9 3  g FinalWt. = g Final Wt. = 

Tare Wt. = g Tare Wt. = 0. Y 893 g Tare Wt. = g 
wt. cain = 0.6 0 0 0  g Wt. Gain = gllW ml Wt. Gain = gll00 ml 

Blank Correction Calculations: 

Filter = (Wt. Gain) = ~ . O O O O  g 
Acetone = m l x  g l I W m l =  g 
Water = m l x  g / l W m l =  g 

- Filter: Probe and Front Half Wash: 

Filter No. 06 722 
Final Wt.= 0. Y988 8 
Tare Wt. = d. v9v/ g 
Wt. Gain = 0. OOY7 4 
Lcss Blank = 0 .0000  s 
Correcrzd Gain = U. d o w 7  g 

Volume Of Solvent: ml 
Final Wt. = g 
Tare Wt. = X 

LCSB Blank = s 
wt. Gain = B 

corr.32tzd Gain = g 

ImDineer Water and Backhalf Wash: 

Ornanic Extraction: Inoreanic Water Solubles: 

FinnlWt. = g Finnl Wt. = 8 
*Tare Wt. = g *-l-arcWt. = E 
Wt. Ciain = g WI. G u n  = B 
L z s s B l n n k =  g LeprBlnnL= Y 
CorrstsdGprn = g COrrSted CUn = K 

Total Twticulate: 

Filter ..................... 0 . 0 0 Y 7  D 
Front-Half Wash. ...... u 
Extraction.. ............. X 
Water Solubles.. ....... Y 

Tocnl Particulate .................. 

Fmnt-Half includea sampling train cornpoc-mta up to 4 including th. filter. 
Back-Half is from the filter. up to a d  including the third impinger. 

*cTars weight here is of evaporating dish or buker. 

P I 



I rn Interpoll 

F4X. 6:?;786-7dS4 
Srptcrn her 20, 1993 

Nova Enviroiimcntal Services. Inc.  
1107 H a z e l h e  Blvd . ,  Suitc 420 
Chaska, Minncsuta 52318 

Atkntion: Dwayne Smith 

LABORATORY REPORT: #98?1 
%OVA PROJECT: #MY3- 742 

S.+MPLES COLLECTED: Augusr 24, 1993 
S A M  P L El R E CE IVED: A U S U S C  24,1943 

9s  7 1.0 I 
9S71-02 
9871-03 
9871.04 
9871.0: 
9371 06 
9871.07 
9871 -08 
987 1-09 
9871- IO 
9871.11 
9871.12 
9SiI-13 
9871.14  

T l R l  
TlRZ 
T1R3 
TlRl 
T1 RZ 
T l R 3  
TI R1 
T1R2 
T1R3 
T l R l  
T l R t  
T l R j  
TI RO 
TlKO 



9871. is T l R l b l  Aggrcgxc 
9971.16 TlR2.U Aggregite 

9871 - 13 T l R i W  Aggrcgarr' 
9571-19 TlR?\V Aggrcgsre 
9871.20 TlR3W Aggregate 

9871- 17 T I % M  Agyreg3tc 

I 



Interpoll Lsborstories, Inc.  
Laboratcry ?.?:port +3871 
Y G V ~  Envii.onncr:!al Services, 1 1 1 ~ .  

Sample Idcutificatiou: ' 

Sample Typc: 
Lsborarury Log XGmber: 

Parameter 

Lead 
Total fluorine 
ToLai ehiorine 
Tutal bromine 
Total PCB 
Gross heating value 
Sulfur 
Ash 
Flashpoint 
Speci f ic  grsvity 
Acidity 

Target 
Detccrion 

Liitiir 

0 .OOOj 
0.0003- 

r1.001 
0.00!13 

1.1 

0.05 
0.01 

2 
0.0002 

0.1)1 

i 



fntcrpoll Labcratorius, Inc. 
Lzboratory Repork dS871 
Nova Environmcnral  S s r v i c q  lac.  

Samplc Identification, 
Sample Type: 
.Laboratory Lag ."lumber: 

Lead 
Total fluorine 
Tsral chlorine 
Total bronrine 
Told TCB 
Gross healing vaiu: 
Sul fur  
Ash 
Flashpoint 
Specific gravity 
Acidi iy  

T3rgct 
Dtkc: ion 

Limir 

O.OiX3 
G.0002 

0.001 
0.iJOOi 

1. I 
'5 

U.05 
0.01 

2 
Q.ijgCS 

O.O! 

'Analysis p e r f o r a e d  b y  EPA Method 5 .  
'Analysis performed by ASTM %[<[hod D31-4 

GlLH/ cy 
< = l e s  th3n 
Invoice Enclosed 

TiHi@ 
Ujtd Oi! 

9871.22 

0.00.3J 
0.0039 ,., 

O . O l ? d  
c 0.3003' 
< ?.1J 

i s 6 3  
0.55" 
0.75 
!33 /  

0.6&31 
?.5J/ 

I 
I 
! 

! 
I 
I 

I 

i 
I 

I 

1 

i 
I 

I 

I 
I 

, 

a 



E.P.A. METHOD 3 ANALYSIS . 

I 

JOB% M 9 3 -  7 L / z  DATE OF ANALYSIS 8: 2 -9  3 
SOURCE P&'rAf?U &PHA L ~ ~ ~ ~ C ~ L E A K C H E C K P E R F O R M E D  YLS 
SITE BACrk C.SC O-TTLC'- TECHNICIAN D ~ ~ W A E  A - Sn,7/1 
CITYISTATE MECO crr c d J  tu?; & .TYPE OF FUEL L4S.E.D O / L  

i 

' .  co* 0 2  .. FO 

AVERAGE RUN 1 2 ' AVERAGE RUN 1 3. Ye AVERAGE RUN 1 /* 3 Y 2 

AVERAGE RUN 2 /- 3 v8Z AVEAAGE RUN 2 60 AVERAGE RUN 2 13- 3 
. .  .. . RUN; S62 ~. ' AVERAGERUN3 13. v3 AVERAGE RUN 3 /- 3 9 ~.=:<;:., . .  

, .. 



E.P.A. METHOD 3 ANALYSIS 

I JOB,," f i 9 ' 5 - 7 y z  DATE OF ANALYSIS 8-2 y- 9 3  
SOURCEI6e~h#r~ & s c ~ ~ ~ % L T  f w r  LEAK CHECK PERFORMED 
SITE h 6 h  @A c e rrLL.5- TECHNICIAN DUAYIJ  1: A.  SM / 7-4 I 
CIN/STATE s,+b M&* NPEOFFUEL H 5 c D  S / L  

YSS 

I 

I 

I 

I 

co 0 2  FO 

AVERAGE RUN 1 ;I. 9 0 . AVERAGE RUN 1 I 7. 3 0 AVERAGE RUN t /- 2 y / q  

AVERAGE RUN 2 1- /,? 1 R AVERAGE RUN 2 2 . 7 z  
AVERAGERUN 3 2- 7 1  AVERAGERUN 3 7. 3 9 AVERAGE RUN 3 

AVERAGE RUN 2 / 7.6 B 
2 95-2-.:: .::. . , ' 

. .  _. . . . . .... .- . .. . -. 

I 

I 



Nomenclature 
I., I 

I A  = Cross-sectional area of duct 

= Cross-sectional area of n o d e  '% 

I L S  = Water vapor in gas stream, proportion by volume 

C. = Particulate Conmtntion. actual. wet basis - gr/acf 

c, = Particulate concentration at dry standard conditions - gr/dscf 

%EA = Excess air. percent by volume 

Gd - - Specific gravity relative to air, dimensionless 

I - - Isokinetic variation, pertent by volume 

Md - - Molecular weight of flue gas, dry, Ibllb-mole 

I 
I 

- - Mass flow of wet flue gas. I b k  

Ma = Total particulate collected. grams 

MP - - Particulate mass flow, lblhr 

M, - - Molecular weight of flue gas, wet, Ibllb-mole 

Pb - - Barometric pressure. uncompensated. inches of mercury 

Static pressure of duct, inches of water 

Absolute gas pressure of duct, inches of mercury 

Ma 

= 

- - 
pa 

p, 

Q - - Actual flue gas volumetric flow rate, acfm 

Q4 - - 

T, - - Average dry gas meter temperature. "R 

T, - - Average stack gas temperature, "R 

4 - - Total sampling time, minutes 

v,, - - 

v, - - 

v,, - - 

V, = 

- - 

Dry flue gas volumetric flow rate corrected to standard conditions, dscfm 

Total volume of liquid collected in impingers and desiccant. ml 

Volume of gas sample meatured by gas meter, cubic feet 

Volume of gas sample corrected to standard conditions, dry standard cubic 

Volume of water vapor in gas sample. c o k t e d  to standard conditions 

Linear velocity of flue gas, feet per second 

I v ,  

Y - - Dry gas meter calibration factor 

Orifice meter differential pressure. inches of water I = 
.P = Velocity pressure of flue gas, inches of water 

P - - Actual gas density, pounds per cubic feet 

~~ ~ ~ 

feet 



Calculation Equations 

I 

[ E, 1 % .  

0.04585 P,M, 



Calculation Equations 

EPA Method 3 

! 
Md = (0.4, X %COJ + (0.32 

” . -- 

20.9 - %02 
- - F o  

%C02 

X %OJ (0.28 [%N2 



EPA Method 5 

v, - - 17.647 V, Y 

v w  = O.O4707OV, 

272.22 - - c, 

Calculation Equations 

Pb + ~H/13.6 

M* = 0.00857 C, Qd 

I 



REPORT NOMENCLATURE 

acfm 
"C 
c, 
CC(W 
Cfh 
cu. ft. 
dscfm 
"F 
dia 
ft.lsec. 
gPh 
gPm 
grlacf 
grldscf 
grldscf @ 12% C02 

grldscf @ 7% O2 
g 
hrs 
in 
in Hg 
in HzO 
in WC 
Klblhr 
lb 
lbldscf 
lblhr 
IblMMBTU 
Mw 
mg 
mgldscm 
min 
PPm 
ppm wlw 
PSIA 
PSIG 
"R 
sec . 
sq. ft. 
tPh 
ug 
%vlv 
%wlw 

Actual cubic feet per minute 
Degrees Centigrade 
Results reported as carbon 
Cubic centimeter (milliliter) 
Cubic feet per hour 

.Cubic feet 
Dry standard cubic feet per minute 
Degrees Fahrenheit 
Diameter 
Feet per second 
Gallons per hour 
Gallons per minute 
Graics per actual cubic foot 
Grains per dry standard cubic foot 
Grains per dry standard cubic foot 

Grains per dry standard cubic foot corrected to 7 percent oxygen 
Gram 
Hours 
Inches 
Inches of mercury 
Inches of water 
Inches of water column 
Thousand pounds per hour 
Pound 
Pounds per dry standard cubic foot 
Pounds per hour 
Pounds per million British Thermal Units heat input 
Megawatt 
Milligram 
Milligrams per dry standard cubic meter 
Minutes 
Parts per million by volume 
Parts per million by weight 
Pounds per square inch - actual 
Pounds per square inch - gauge 
Degress Rankin 
Seconds 
Square Feet 
Tons per hour 
Microgram 
percent by volume 
Percent by weight 

corrected to 12 percent carbon dioxide 



NOZZLE CXLIBRATION DATA SHEET 

NOZZLE IDENTIPICATION KIJHBW: N5 I - 9 
FIELD TECHNICIAN: D. 5%52 
DATE OF CALIBRATION: dtr 5'.'te 

POSITION DIAMETER (INCHES 1 

1 .zYl IN. 

IN. AVERAGE : 

N0TE:Nozzle is rotated by 60 degree,increments and diameter 
measured to the nearest 0.001 inch. 



E x t e r n  

S-TY?X PITOT TUBE INSPECTION SHEET 

PITOT XiXBE,9: ?TB- 4 

DATE OF IHSPECTION: 

T E W I C I A N :  D .5&rf+k. 

PITOT TUBE DIHEXSIONS: 

1 tub ing  diameter (D:) IN. - IN. - 
IN. - IN. 

B a s e  to S i d e  A openlng plane (PA) 
Base t o  S i d e  S opening plane '(P,) 
Side  X t o  S i d e  9 openlng plane (P) - 

ALLIGNHENTT: 

degrees 
degrees 

degrees +& degrees 

I 

-18752.375) 
A=B) 
1.05D.al. SOD,) 
PA 7 '3) 

DISTXNCZ FROH PITOT TO PROBE COMPONENTS: 

P i t o t  t o  0 . 5 0 0 ' '  nozzle  $3- IX. a . 7 5 0  
P i t o r  to ?robe sheath 3-.s, I N .  >, 3.00 
?itoc to =hersocoupla I N .  >, . 7 5 0  

P i t o r :  to themocatiple IN. >, 2.00 
( p a r a l l e l  to ?robe) 

. (perpendicular  zo probe) 
I 



G R A S E B Y .  
' NUTECH-RTL 

C A L I B R A T I O N  S H E E T  - _ _ - - - _ - - - -  - - - - -  
Customer : NOVA 
Date : 4 / 5 / 9 3  

Serial : 8 0 6 7 2  

CALCULATION DATA FOR RUN : 1 2 3 
1. Barometric Pressure, P(B): 3 0 . 2 0  3 0 . 2 0  3 0 . 2 0  
2 .  Orifice Setting, Delta H : 2.00 0 . 7 5  6 .00  
3.  Finial Reading (Test) : 9 5 8 . 6 3 2  9 6 9 . 4 1 4  9 8 0 . 0 1 5  
4 .  Initial Reading (Test) : 9 4 8 . 0 6 5  9 5 8 . 8 3 5  9 6 9 . 6 7 8  
5 .  Volume, V(T) Cubic Feet : 1 0 . 5 6 7  1 0 . 5 7 9  1 0 . 3 3 7  
6.  Temp Initial T(T(1)) F : 68 6 8  69 
7 .  Temp Finial T(T(F)) F : 6 8  69 6 9  
8 .  Finial Reading (Box) : 8 6 . 0 9 0  9 7 . 0 2 6  1 0 7 . 6 5 9  
9 .  Initial Reading (Box) : 7 5 . 4 0 0  86 .300  9 7 . 3 0 2  
10.  Volume, V(B) Cubic Feet : 1 0 . 6 9 0  1 0 . 7 2 6  1 0 . 3 5 7  

1 2 .  Temp Final T(B(F)) F : 7 7  75 8 2  
11. Temp Initial T(B(1)) F : 7 3  7 5  7 5  

1 3 .  Elapsed Time, Minutes : 14.0 2 2 . 0  8 . 0  

Delta H(a) 
Gamma 

1 . 9 2 0 2  1 . 7 7 7 5  1 . 9 6 0 3  
0 . 9 9 6 7  0 . 9 9 6 6  1 . 0 0 1 4  

Calibration Performed By : 



EPA htETHOD 5 GAS METERING SYSTEM 
OUAU;Y CONTROL CHECK DATA SHEET 

/' A HO & IN. W.C. r =  

~~ ~ 

VOLUME METER TEMP. ( 0  F) 

INLET O L m T  (MIN.) 

10 0.0319 ( T, + 460 [ P bar 
YE - 

Vm 

- - 0.5 
10 0.0319(( ) + 460) Yc = 

( ) 

Yc = (MU57 BE 0.97 - 1.03) 

I 
I 



EPA METHOD 5 GAS METERING SYSTEM 
OUAUT( CONTROL CHECK DATA SHEET 

BAR. PRESS. 

I 2.5 

Yc = 

Yc = 

10 0.0319 ( T, + 460 
Vm [ P bar 

10 

( 1 

(MUST BE 0.97 - 1.03) Yc = 

IN. W.C. 
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RevffH193 
. , I  3 . Asphalt Plant Operating Conditions During Stack Testing 

Test Dateis) - .Y -93 
I 

Plant Mfr. & Model 60 g; rJ'4 2 & k Type rcircls one): k r u m  MixA Conventional 
Other r i k i :  

I 

I 
Dmm M x  dust ec4~clor ' scrubber wm1.r 

no- 1.1. I time b u m r  aqgr*gata reaycle a ~ l M 1  

IS min. sernog tom pi hxrr  tom p r  h m r  t o n  p r  hDur r w .  pr***uro d r w  
Other Itis11 

n 
Pmmn: F P W ~ G +  

ole: All information reauirsd must Sa Completed m d  wbmirted as pa13 of d74 p . r t o m ~ c s  teat. Fdurs  to wbmic 
me required information wrll resuit in m ncomplete pertomrace tef f  r w .  



Asphalt  Plant Ope'rating Conditions During S t a c k  Test ing 
R."ffIll93 *I J I 

I 
Test Dateb) €3- 17- 93 

0 E? 1 
I 

A I F W  9 2  I 
I 

7 I 

Plant Mfr. & Model O F )  Ab /E Type (circle one): I - Drum M i d  Conventional 
Other [list]: 

I 
Pollution Control Equipment: Baghwsa Venturi Scnrbbw ScNbbor cvclofle muldclona 

If wet  wnrbbing:- % tcrubbw water recycled 

Nonnai prssours drop bcr0.e comrd ssuiprnonl: -inches r e t 0 ,  t i s t  model: 
Air n o r  throu@ canird equipmonl: 

oate h proeeduroi of  1a.t rnointanancelcloarina sf conrrd oqipmdnt 

6 C h  at 2 W s control awipmenl  oporaung normally during twting? 

Fuel: 
Itemize all fuels and materials added to the combustion process during the test period. List fuel type used during 
testing (if til. wesity grade) . If orher units of measure are used, specify and calculate appropriate heat inpc 

~~ 

Fuel Input 
(Gdhrl 

est No.- 
BTUlGAL : Heat Input %Moisture Ins r*cmvbd in a ~ r s g s t s l  

(a. roceivodl IBTUMRI Wrdn r-cycle I combined I 
Run 1 I I Run 2 I 

Is the above fuel substantially the highest sulfur conraining fuel normally burned? 
Production specific fuel usage: (circle oneJ measured or calculated: cubic food ton hot mix 

gallton hot mix 
No. of Burners: Burneris) rating: MMBTUMR- 100% sening 
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RevNH/SJ 
Asphalt Plant Operating Conditions During Stack Test ing 

a--a-0 -9 3 
Conventional 

Test Datels) ' .  
Plant Mfr. & Model ,&e;W 0 Type lsircie o 

Other (lie 
I 

cyclone nwrlticlone 
I f  we1 acNbbing:-% scrubber water recycled 

Is1 modal: Normal presrurs drop aorws control epuwem: q-6 Jnchss waar 
.ir flow through conrrd equipment: .- a s h  at  && Was OOnlrOl eqipmsnt operating n m d l y  during r e s ~ g ?  

Dele procedures of lest maintenancelsleering of conUol equipment 

uel: 
:emize all fuels and materials added to the combustion process during the test period. List fuel type used during 

testing (it 41, specify greds) . If other units of measure are used, specify 2nd calculate appropriate heat input. 

Fuel Input BTWGAL Heat Input %Moisture (as received in ewregats) 
(Gdlhd (a. received) IBTUMRI Virgin I recycle I combined 

est No.- 

Run 1 . .  

Run 2 
I I I I I I 

Run 3 I 
IP ?he above fuel substantially the hiohest sulfur,containing fuel normally burned? 
F iduction specific fuel usage: (circle one) measured or calculated: cubic foot/ ton hot mix 

galiton hot mix 
No. of Burners: Burner(s1 rating: MMBTUMR= 100% setting 



P.O. Box 40 
4101 Bemidji Avenue No. 

Bemidji, MN 56601 
21~751.5413 

September 8,-  1993 

I 

Timothy Nelson 
Nova Environmental Services ,  Inc. 
S u i t e  400, Hazel t ine Cates 
1107 Hazel t ine 3lvd 
Chaska, Eln 553i8 

Decr Timothy, 

EncZosed are  the  information s h e e t s  for each p lan t  you t e s t e d  
:or 0 us, you sill neetl them t o  complete tl:2 t e s t  repor ts .  

.rllso, I w i z l  3e <n t a c h  w i t h  gou next  week Cn regard t o  the  
t e s t i n g  the  seek o;^ the  20th o f  Szptember. 

Please c a l l  me i f  you need any addi t ional  information.  

Sincere 13, 

TFORSON, IYC. / 

I 

I 

! 

T J D / k n  

Enclosure 
, 



Information 

Manufacturer and Model No. 
aoeing PSI 425 of the Plant 

I 
Owner and Operator of the Plant Thorson. Inc. 

Location of Plant at 
Test (state county 

Estimated Total Time 
Plant at this Site 

time of 
and Address) Minnesota, Red Luke County 

of the 
(from when to when) 7-23-93 t o  9-23-93 

Type of Pollution Control Equipment (wet scrubber, mechanical collector, 
baghouse, etc. Baghouse 

Model No. of Pollution Control Equipent ~ - 7 o - i o o a  

If wet scrubber, provide the following information: 

Percent recycle of scrubber water e 

Flow of water to acrubber CPM 

Hanufacturer recommended pressure drop 
IN.WC. . .  across venturi 

Rated Capacity of Asphalt Plant 600 TON f 

at an aggregate moisture content of 4- 6 e 

Type of Fuel Used to Fire Plant: 

Propane - Natural Gas - 
NO. 2 Fuel Oil 

No. 5 Fuel Oil 

- 
- 

.Y Other - 
Yaste O i l  

Normal Production Rate of Plant 400-425 TONS fBR 

at an aggregate moisture content of 6- 6 e 

NOTE: Attach drawings of plant and pollution control equipment. 

Fame of Individual Supply Information -7ohi-1 L2senan 
Date 9-2-93 

AIR 17 



REQUIRED DATA 
f o r  

COHBUSTION SOURCES 

Thorson, Inc. I Company Name 

C. Fuel Inpu t  

1. I temize a l l  f u e l s  and m a t e r i a l s  t h a t  a r e  added t o  t h e  combustion process 
dur ing  the  t e s t  per iod .  Attach ult imate a n a l y s i s  of t h e  f u e l .  

FUEL DESCRIPTION INPUT 6 As Rec’d HEAT INPUT 
Coal :State ,  C i t y ,  H i m  (LBSIHR)  HOISTURE (BTWLB) (BTU/HR) 
O i l :  Spec i fy  Grade (GAL/HR) A s  Rec’d (BTUIGAL) 

waste O i Z  No. 1 

Waste O i l  No. 3 

2 .  

3 .  

4 .  

TOTAL 

Are t h e  above f u e l s  s u b s t a n t i a l l y  the  same a s  those  normally burned? 
:‘@s . I f  n o t ,  exp la in  

Are t h e  above f u e l s  normally burned i n  t h e  propor t ions  shovn above? 
.Yes . I f  n o t ,  exp la in  

Descr ibe any.changes a n t i c i p a t e d  f o r  procurement of f u e l s  v i t h i n  t h e  
next  t v e l v e  ( 1 2 )  months. 

D.  Equipment b Operating Data 

1 .  Furnace No. 

2 .  Furnace Hfg. 

3. Type of F i r i n g  

4 .  Furnace opera t ing  under normal ope ra t ing  condi t ions :  NO 

Yes 
I -12-  
I 



5 .  Specify normal soot bloving frequency: 

a) source operating time bloving soot: minutes/shift 

b) nllmber.of shifts per day 

6 .  Specify soot bloving time during the test: start end 
Vhen vas the last time before the test that you blev soot: (date h time) 

7. Specify normal ash pulling frequency: 

a) source operating time pulling ashes: minutes/shift 

b) 

Vhen vas the last time before the test that you pulled ashes: 
time) 

Date and procedures of last maintenance/cleaning of the boiler (please 
attach) 

number of shifts per day 

8. Specify ash pulling time during the test: start end 
(date h 

9. 

E. Instrument Data 

1. Include a copy of chart records during test for the combustion 
efficiency indices (CO, 02, C02, combustibles, stem flov, air flov, 
etc.) 

F. Air Pollution Control Equipment 

1. Type/model control equipment Baahouse Dusteater P-70-1003 

2 .  Air pressure drop across the control equipment 1-10 

3 .  Air flov through the control equipment 70,000 

4 .  Vas the control equipment operating normally? Yes 

5 .  Date and procedures of last maintenancdcleaning of control equipment. 

New Zoicinment 

Plant Operator's Certification 

I certify that the information submitted herein is 'accurate and correct and that 
no inforyation requested vas vithheld from the Division Manager. 

3y 
- , Posi:ion .. L-??cc? '+.e 1.4 -- 7 , &s&,-L&-,i; 

jciciw iesenm 4F- 

-13- 



REQUIRED DATA 
for 

PROCESS EHISSIONS 

I Company Name Tborsor., Inc. 

C. Equipment & Operating Data 

1. Process Equipment No./Ident. 3oeina Ascha lt Plant $2 

2 .  Process Equipment Description Boeinp k w n  .Mi: Ascholt Plant 

3 .  Process equipment operating under normal operating conditions? 

No . Yes X . Process rate during the test 395-405 
(rav materials or finished product) 

D. Instrument Data on Process Equipment 

1. Include copy of production records or instrumentation vhich indicates 
rate of  production or operation of the equipment, i.e. units per hour, 
lbs. per hour, pressure, air flov, etc. 

E. Air Pollution Control Equipment 

1. Type/model of  control equipment Eaghouse Dust Eater 3-70-i003 . 
2 .  Air pressure drop across the control equipment 1-10 

3 .  Air f l o v  through the control equipment 70, 000 

4 .  Was the control equipment operating normally? yes 

5. Data of last major maintenance/cleaning o f  control equipment 

?leu Eaui?menc 

F. Plant Manager's Certification 

I certify that the information submitted herein is accurate and correct and 
that no information requested vas vithheld from the Division Manager. 

-14 -  I 

I 



BaEhelt p1 ant In formation Sh eet 

Manufacturer and Model No. 

Owner and Operator of the Plant Thorson, Inc. 

Location of Plant at time of 

I 
of the Plant Boeing ?SI 425 I 

Test (State County and Address) Minnesota, Roseau County 

Wayroad Airport, Warroad, Minnesota 

Estimated Total Time of the 
Plant at this Site (from when to when) 9-22-92 to 9-07-93 

Type of Pollution Control Equipnent (wet scrubber, mechanical collector, 
baghouse, etc. Baghouse 

Model No. of Pollution Control Equipment D- 7n- 7 

If wet scrubber, provide the following inf0nnatiOn: 

Percent recycle of scrubber water t 

Flow of water to scrubber CPU 

Manufacturer recommended pressure drop 
across venturi 1N.WC. 

TON/HX Rated Capacity of Asphalt Plant 

at an aggregate moisture content of 0 

Type of Fuel Used to Fire Plant: 

Propane - Natural Cas - 
No. 2 Fuel Oil 

No. 5 Fuel Oil 

- 
- 

X Other 
haste O i l  

Normal Production Rate of Plant 275-325 TONS/HX 

at an aggregate moisture content of _ .  t 

- NOTE: Attach drawing6 of plant and pollution control equipment. 

Name of Individual Supply Information "'ohn Lesemcn 
Date 9-02-93 

AIR 17 



REQUIRED DATA 
for 

COHBUSTION SOURCES 

Thorson, Inc. I Company Name 

C. Fuel Input 

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

FUEL DESCRIPTION INPUT & As Rec'd HEAT INPUT 

O i l :  Specify Grade (GAL/HR) As Rec'd (BTUIGAL) 
Coal:State, City, nine (LBSDR) HOISTURE (BTU/LB) (BTU/HR) 

No- 1 Waste o i l  94? gals/hr 

TOTAL 

2 .  Are the above fuels substantially the same as those normally burned? 
yes . If not, explain 

3 .  Are the above fuels normally burned in the proportions shovn above? 
?IO . If not, explain The bume p  imp^ on - F p  t l n f  

&!c;u ',)as not "DO,.! =>?I. "9 k"o' $0 -.*nnoq7Sg 4 -^ . /Oi  ?on +,,q ;n-.oa . 
4 .  Describe any changes anticipated for procurement of fuels vithin the 

next tvelve ( 1 2 )  months. 

D. Equipment 6 Operating Data 

1. Furnace No. 

2. Furnace Hfg. 

3 .  Type oi Firing 

4 .  Furnace operating under normal operating conditions: No 

Yes 
-12- 

I 



5 .  Specify normal soot bloving frequency: 

a) source operating time bloving soot: minuteslshift 

b) numberof shifts per day 

6. Specify soot bloving time during the test: start end 
When vas the last time before the test that you blev soot: (date & time) 

7 .  Specify normal ash pulling frequency: 

a) source operating time pulling ashes: minutedshift 

b) 

When vas the last time before the test that you pulled ashes: (date & 
time) 

Date and procedures of last maintenance/cleaning of the boiler (please 
attach) 

number of shifts per day 

8. Specify ash pulling time during the test: start end 

9. 

E. Instrument Data 

1. Include a copy of chart records during test for the combustion 
efficiency indices (CO, 02, C02, combustibles, steam flov, air flov, 
2tc.) 

F. Air Pollution Control Equipment 

1. Type/model control equipment Saohouse Gusteater P-70-1008 

2. Air pressure drop across the control equipment 1-10 

3. Air flov through the control equipment 70,000 

4 .  Vas the control equipment operating normally? yes 

5. Date and procedures of last maintenance/cleaning of control equipment. 

(Vew Eo ui m e  v t 

Plant Operator’s Certification 

I certify that the information submitted herein is accurate and correct and that 
from the Division Hanager. 

, Posjtion ?ormar. 

/ 

-13- 
I 



REQUIRED DATA 
for 

PROCESS EHISSIONS 

Company Name Thorson, Inc.  

C. Equipment h Operating Data 

1. Process Equipment No./Ident. Boeing Asphalt PZant #5 

2. Process Equipment Description Boeina D m  Mix Asphalt Plant 

3 .  Process equipment operating under normal operating conditions? 

No . Yes ,y . Process rate during the test 295-300 . 
(rav materials or finished product) 

D. Instrument Data on Process Equipment 

1. Include copy of production records or instrumentation vhich indicates 
rate of production or operation of the equipment, i.e. units per hour, 
l b s .  per hour, pressure, air flov, etc. 

E. Air Pollution Control Equipment 

1. Typehodel of control equipment Pcahouse h s t z a t e r  ?-:@-IO08 . 
2. Air pressure drop across the control equipment 1-10 

3. Air flov through the control equipment 70,ono 

4. Vas the control equipment operating normally? ues 

5 .  Data of last major maintenancelcleaning of control equipment 
New ,Tqouipment 

F. Plant Hanager’s Certification 

I certify that the information submitted herein is accurate and correct and 
that no information requested vas withheld from the Division Hanager. 

-14-  




