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June 7, 1993 

Mr. Jack Surma 
Tri-City Paving, Inc. 
P.0.Box 326 
Little Falls, MN 56345 

tun citv testinq 
cornoration 

662 CROMWELL AVENUE 
ST PAUL, MN 55114 

PHONE 6121645-3601 

Re: Source Emission Compliance Test Report 

Dear Mr. Surma: 

Enclosed are two copies of Twin City Testing Corporation’s report #4232-93-2590 concerning 
the particulate and opacity emission compliance tests performed on the wet scrubber system at 
your asphalt batch plant facility located in Little Falls, Minnesota. Please note that the fuel 
analysis per Minnesota Exhibit D is not included with this report. Please forward the fuef 
anlysis to us when it becomes available so we can include it in the final report. Please forward 
a copy of this report to the Minnesota Pollution Control Agency at your earliest convenience. 

Thank you for allowing TCT the opportunity of working with you on this project. If you have 
any questions regarding this report please call me at (612) 659-7574. 

Sincerely, 

Director, Air Quality 
Ahto Niemioja 

4s A MUTUI\L PROTECTlON To CLIENTS. THE PUBLIC AND OURSELVES. ALL T\VIN CITY TESTING CORPORATION REPORTS ARE SUBMITTED AS THE CONFIOENT~AL PROPERTY OF CLlExTS 
*No AUTHOR~ZAT~ON FOR PUBLICATION OF STATEMENTS, CONCLUSIONS OR EXTRACTIONS FROM OR REGARDING OUR REPORTS 15 RESERVED PENDING OUR PRIOR WRITTEN APPROML 
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INTRODUCTION 

Twin City Testing Corporation (TCT) was contracted by Tri-City Paving, Inc. to perform a 
source emission compliance test on the wet scrubber system at their asphalt batch plant 
facility located near Little Falls, Minnesota. The exhaust gasses from the scrubber unit were 
tested for particulate and opacity emissions on May 11, 1993. This report presents the 
results of the test program along with all substantiating documentation. 

Tri-City Paving, Inc. was represented throughout the test period by Mr. Jack Surma. The 
TCT sampling team consisted of Messrs. Jim Tryba, Dave Christian, and Jerry Wallenus. 
The test proceedings were witnessed by Ms. Annette Elliott, Air Emissions Compliance 
Specialist for the Minnesota Pollution Control Agency. 

TEST RESULTS 

The results of the particulate and opacity emission tests are summarized in Table 1. The 
data indicates an average particulate emission rate of 11.33 pounds per hour for test Runs 1-1 
thru 1-3 and a rate of 7.58 pounds per hour for test runs 1-2 thru 1-4. A 60 minute visible 
emissions test was performed concurrent with each test run. The highest average opacity 
achieved during the four test runs was 11.7%. 

There were no sampling problems encountered during the test. 
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Table 1 
Summary of Emission Test Results 

Tri-City Paving, Inc., Little Falls, Minnesota 
Wet Scrubber Unit 

May 11, 1993 

Parameter 

Time of Test; 
Start 
Finish 

Run #2 Run #1 Run #3 Run #4 
1O:lO 1158 13:43 15:35 
11:20 13:08 1452 16:40 

Effluent Temperature, "F 136 145 149 146 

Effluent Moisture Content, % v/v 14.12 13.74 13.40 12.52 

Effluent Composition, % vlv dry; 
Carbon Dioxide 3.47 4.00 4.27 3.20 
Oxygen 16.40 15.80 15.53 17.00 

Effluent Flow Rate; 
Actual Conditions, acfm 27,890 27,169 27,238 28,036 
Dry Standard Conditions, dscfm 20,985 20,234 20,232 21,126 

Isokinetic Variation, % 107.9 107.4 106.9 106.3 

Effluent Particulate Concentration; 
Actual conditions, grlacf 0.1247 0.0214 0.0404 0.0609 
Standard conditions, gr/dscf 0.1269 0.0221 0.0422 0.0640 

Effluent Particulate Emission Rate; 
Particle Mass Rate, Ib./hr. 22.83 3.83 7.32 11.59 

Standard Conditions: 68"F, 29.92 in. Hg. 
are based on analysis of the sampling train front and back catches. 

Particulate concentration and emission rates 
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PROCESS DATA 

Tri-City Paving, Inc. operates a Barber-Greene Model 848A asphalt batch plant utilizing a 
wet scrubber unit for controlling particulate emissions. Process data is included in Appendix 
E. The maximum hourly plant hot mix asphalt output rate was 210 tons per hour. The 
maximum fuel usage was 400 gallons per hour. A fourth test run was performed at the 
request of the facility operator as they were having problems with the plant during the first 
test run. 

TEST PROCEDURES 

The EPA Methods referenced below are described in Appendix A of the Code of Federal 
Regulations, Title 40, Part 60 (40 CFR 60). 

The number of sampling points and their location with in the source stacWduct was 
determined per EPA Method 1 which is entitled "Sample and velocity traverses for stationary 
sources". In this method the number of sampling points is based on the length of straight, 
undisturbed flow both before and after the sampling port location. The following data is 
specific to the source tested: 

Stack cross-sectional dimensions, inches: 59.25" x 59.50" 
Minimum required number of sampling pointx25 
Number of sampling points used: 30 
Sampling point distribution; 

Number of sampling ports: 5 

Time at each sampling point, minutes: 
Test run total sampling time, minutes: 

Number of sampling points per port: 6 

2.0 
60.0 

Particulate test sampling time; 

Effluent flow measurements were made per EPA Method 2 which is entitled "Determination 
of stack gas velocity and volumetric flow rate (Type S pitot tube)". Gas velocity pressure 
(head) and temperature data were obtained during each EPA Method 5 particulate test run by 
traversing each of the sampling points defined by EPA Method 1. This data along with gas 
density (EPA Method 3) and moisture content (EPA Method 4) data was used to calculate the 
gas velocity at each sampling point. The source volumetric flow rate was calculated by 
multiplying the average gas velocity by the stacWduct cross-sectional area at the point of 
measurement. Velocity pressure (head) measurements were made using a Type S pitot tube 
constructed to the design specifications detailed in EPA Method 2. Such pitot tubes have a 
base line coefficient of 0.84. 
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The density of the effluent was determined per EPA Method 3 which is entitled "Gas 
analysis for the determination of dry molecular weight". A multi-point, integrated gas 
sample was collected simultaneously with each EPA Method 5 particulate test run. The gas 
sample was analyzed for carbon dioxide and oxygen concentrations with a standard Orsat 
analyzer using commercially prepared solutions. For calculations of gas density the balance 
of the gas was assumed to be nitrogen and carbon monoxide. 

The effluent moisture content was determined per EPA Method 4 which is entitled 
"Determination of moisture content in stack gases". Data for making a gas moisture content 
determination was collected simultaneously with each EPA Method 5 particulate test run. 
The gas moisture content was calculated from the mass and/or volume of liquid collected in 
the Method 5 sampling train cold box impingers and the volume of gas sampled. 

The effluent particulate concentration was determined per EPA Method 5 which is entitled 
"Determination of particulate emissions from stationary sources". For each test run, 
particulate matter was with drawn from the gas stream at each of the EPA Method 1 defined 
sampling points and collected on a glass fiber filter which was maintained at 248k25.F. 
Water vapor, organic vapors and other matter in vapor form which passed through the filter 
was collected in an ice-cooled impinger trap who's exit temperature was maintained at less 
than 68'F. Sampling was performed using a Grasby-Nutech Model 2010 Method 5 stack 
sampling system which employed a five foot inconel lined probe and a 0.344 inch nominal 
diameter nozzle. Particulate emissions included analyses of both the front and back 
(condensible organics) catches as required by Minnesota Rule 7005.0500. 

Source visible emissions were determined by plume opacity observations made by a certified 
opacity reader per EPA Method 9 which is entitled "Visual determination of the opacity of 
emissions from stationary sources". 

tun citw testinq 
C- 
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* SUMMARY OF TEST DATA 

SAMPLING TRAIN DATA 

Sampling time, minutes 
Sampling nozzle diameter, inches 
Sampling nozzle area, sq.ft. 
lsokinetic variation, % 
Sample gas volume, acf 
Sample gas volume, dscf 
Avgmeter temperature, deg R 
Avg.oriface pressure drop, in.H20 
Total particulate collected, mg 

VELOCITY TRAVERSE DATA 

Stack Area, sq.ft. 
Abs.stack gas pressure, in.Hg. 
Barometric pressure, in.Hg. 
Avg.stack temperature, deg R 
Avg. sq.rt. velocity head (Cp=.84) 
Avg.stack gas velocity, ft./sec. 

STACK GAS MOISTURE CONTENT 

Total water collected, ml 
Moisture in stack gas, % 

STACK GAS FLOW RATE 

Stack gas flow rate, dscflhr. 
Stack gas flow rate, acfm 
Stack gas flow rate, dscfm 

PARTICULATE CONCENTRATION 

Particulate concentration, gr/acf 
Particulate concentration, gr/dscf 

PARTICULATE EMISSION RATE 

Particle mass rate, Ib./hr. 
Particle mass rate, Ib./l000 Ib.gas 

ORSAT DATA 

Percent C02 by volume 
Percent 02  by volume 
Percent CO by volume 
Percent N2 by volume 

Run 1-1 

60 
Dn 0.344 
An 0.000645 

I 107.9 
Vm 36.507 

Vmstd 35.884 
Tm 535 
dH 1.35 
Mn 295.71 

A 24.4818 
Ps 29.59 

Pbar 29.59 
Ts 596 

0.31 
vs 18.987 

Vic 126 
Bws 14.12 

Qsd 1259115 
27,890 
20,985 

0.1247 
cs  0.1269 

E 22.83 
0.2168 

c02 3.47 
0 2  16.40 
co 0.00 
N2 80.13 

Run 1-2 

60 
0.344 

0.000645 
107.4 

35.767 
34.515 

545 
1.26 

49.59 

24.4018 
29.60 
29.60 

605 
0.30 

18.496 

116 
13.74 

1214065 
27,169 
20,234 

0.021 4 
0.0221 

3.83 
0.0378 

4.00 
15.80 
0.00 

80.20 

Run 1-3 

60 
0.344 

0.000645 
106.9 

35.834 
34.265 

550 
1.25 

93.95 

24.4818 
29.60 
29.60 

609 
0.30 

18.543 

114 
13.40 

1213921 
27,238 
20,232 

0.0404 
0.0422 

7.32 
0.0725 

4.27 
15.53 
0.00 

80.20 

Run 1-4 

60 
0.344 

0.000645 
106.3 

37.408 
35.627 

552 
1.37 

148.02 

24.481 8 
29.58 
29.58 

606 
0.31 

19.086 

108 
12.52 

1267557 
28,036 
21,126 

0.0609 
0.0640 

11.59 
0.1107 

3.20 
17.00 
0.00 

79.80 
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Plant # & Location 
Date of Test 
Process Tested 
Number of Sampling Points 
Pitot Tube Coefficient 
Stack Area, sq.ft. 
Y Factor 

Dry Gas Meter Volume, cfd. 
Barometric Pressure, in.Hg. 
Stack Pressure, in.Hg. 
Total Water Collected, mi. 
% Carbon Dioxide 
% Oxygen 
% Carbon Monoxide 
% Nitrogen 
Total Particulate, gr.(see Lab Data) 
Total Sampling Time, min. 
Nozzle Diameter, inches 
Nozzle Area, sq.ft. 

Laboratory Data: 

Front Catch : 

= TRI-CITY PAVING, Little Falls, MN 
= May11,1993 
= Asphalt Plant Wet Scrubber 

Front Wash = 
Filter Catch = 

30 
0.84 

24.481 8 
1.0041 

Run 1-1 
36.507 
29.59 
29.59 
126.2 
3.47 

16.40 
0.00 

80.13 
0.29571 

60 
0.344 

0.0006454 

Run 1-1 
0.07435 
0.21 105 

Run 1-2 
35.767 
29.60 
29.60 
115.8 
4.00 

15.80 
0.00 

80.20 
0.04959 

60 
0.344 

0.0006454 

Run 1-2 
0.00646 
0.03370 

Run 1-3 
35.834 
29.60 
29.60 
113.8 
4.27 

15.53 
0.00 

80.20 
0.09395 

60 
0.344 

0.0006454 

Run 1-3 
0.02244 
0.0601 1 

Run 1-4 
37.408 
29.58 
29.58 
108.2 
3.20 

17.00 
0.00 

79.80 
0.14802 

60 
0.344 

0.0006454 

Run 1-4 
0.02498 
0.11607 

Front Half Total = 0.28540 0.04016 0.08255 0.141 05 

Back Catch : 
** lrnpinger Catch = 0.00830 0.00565 0.00825 0.00532 

lmpinger Wash = 0.00201 0.00378 0.0031 5 0.00165 

Back Half Total = 0.01031 0.00943 0.01 140 0.00697 

TOTAL PARTICULATE COLLECTED = 0.2957 1 0.04959 0:09395 0.14802 

** Chlorofon/Ethyl Ether Extraction 

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

---- ------ - ----------- - -- ---- -- -- ----- ---- -- ---------- -- --------- --- - 
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Run 1-1 

TS = 596 dH = 1.35 lmpinger Water = 120 ml 
Tm = 535 SRdP= 0.31 SilicaGel = 6.2 gr 

Meter Sq . Root 
Run 1-1 Stack Velocity Orifice Temperature Velocity 
Point # Temp. Pressure Pressure Inlet Outlet Pressure 

-- 
A1 
2 
3 
4 
5 
6 

61 
2 
3 
4 
5 
6 

c 1  
2 
3 
4 
5 
6 

D1 
2 
3 
4 
5 
6 

E l  
2 
3 
4 
5 
6 

127 
128 
129 
126 
131 
128 
129 
131 
142 
133 
132 
133 
134 
137 
139 
140 
138 
139 
136 
140 
141 
141 
141 
140 
136 
142 
143 
144 
143 
142 

0.22 
0.16 
0.12 
0.05 
0.05 
0.05 
0.21 
0.16 
0.1 1 
0.06 
0.05 
0.05 
0.22 
0.16 
0.1 1 
0.08 
0.05 
0.05 
0.16 
0.14 
0.1 

0.07 
0.05 
0.06 
0.15 
0.14 
0.1 1 
0.09 
0.06 
0.06 

2.83 
2.06 
1.54 
0.64 
0.64 
0.64 
2.7 

2.06 
1.41 
0.77 
0.64 
0.64 
2.83 
2.06 
1.41 
1.03 
0.64 
0.64 
2.06 

1.8 
1.29 
0.9 

0.64 
0.77 
1.93 
1.8 

1.41 
1.16 
0.77 
0.77 

65 
67 
67 
69 
69 
70 
72 
73 
75 
75 
75 
76 
77 
79 
80 
80 
80 
80 
85 
82 
83 
83 
83 
83 
82 
84 
85 
86 
86 
86 

65 0.46904 
66 0.40000 
66 0.34641 
67 0.22361 
67 0.22361 
67 0.22361 
68 0.45826 
69 0.40000 
69 0.33166 
70 0.24495 
70 0.22361 
71 0.22361 
72 0.46904 
72 0.40000 
73 0.33166 
74 0.28284 
74 0.22361 
74 0.22361 
75 0.40000 
76 0.37417 
76 0.31623 
76 0.26458 
77 0.22361 

78 0.38730 
78 0.37417 
79 0.33166 
79 0.30000 
79 0.24495 
80 0.24495 

n 0.24495 

tun clew testinq 
cu-ion 
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Run 1-2 

TS = 605 dH = 1.26 lrnpinger Water = 112 rnl 
Trn = 545 SRdP= 0.30 Silica Gel = 3.0 gr 

Meter Sq.Root 
Run 1-2 Stack Velocity Orifice Temperature Velocity 
Point # Temp. Pressure Pressure Inlet Outlet Pressure 

A1 129 
2 131 
3 130 
4 141 
5 142 
6 140 

61 140 
2 145 
3 1 47 
4 147 
5 147 
6 145 

c 1  143 
2 148 
3 1 49 
4 150 
5 149 
6 140 

D1 1 47 
2 150 
3 150 
4 150 
5 151 
6 150 

E l  144 
2 148 
3 140 
4 150 
5 150 
6 1 47 

0.22 
0.16 
0.1 

0.07 
0.05 
0.04 
0.21 
0.18 
0.07 
0.05 
0.05 
0.04 
0.18 
0.16 
0.07 
0.05 
0.04 
0.04 
0.10 
0.12 
0.09 
0.07 
0.04 
0.04 
0.16 
0.14 
0.12 
0.08 
0.07 
0.05 

2.83 
2.06 
1.29 
0.9 

0.64 
0.51 
2.7 

2.31 
0.9 

0.64 
0.64 
0.51 
2.31 
2.06 
0.9 

0.64 
0.51 
0.51 
2.31 
1.54 
1.16 
0.9 

0.51 
0.51 
2.06 

1 .0 
1.54 
1.03 
0.90 
0.64 

81 
82 
02 
02 
03 
03 
04 
06 
86 
86 
87 
07 
07 
80 
09 
88 
08 
89 
89 
90 
90 
90 
90 
90 
90 
91 
92 
92 
92 
92 

01 0.46904 
00 0.40000 
00 0.31623 
00 0.26450 
00 0.22361 
01 0.20000 
01 0.45026 
01 0.42426 
01 0.26450 
82 0.22361 
82 0.22361 
82 0.20000 
03 0.42426 
83 0.40000 
03 0.26458 
03 0.22361 
84 0.2oooO 
04 0.20000 
05 0.42426 
05 0.34641 
05 0.30000 
05 0.26458 
05 0.20000 
05 0.20000 
06 0.40000 
07 0.37417 
07 0.34641 
07 0.20284 
07 0.26450 
87 0.22361 

tun citu testina 
cor- 
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Run 1-3 

TS = 609 dH = 1.25 lmpinger Water = 109 ml 
Tm = 550 SRdP= 0.30 Silica Gel = 4.8 gr 

Meter Sq.Root 
Run 1-3 Stack Velocity Orifice Temperalure Velocity 
Point # Temp. Pressure Pressure Inlet Outlet Pressure 

A1 
2 
3 
4 
5 
6 
B1 
2 
3 
4 
5 
6 
c1 
2 
3 
4 
5 
6 
D1 
2 
3 
4 
5 
6 
El 
2 
3 
4 
5 
6 

131 
134 
138 
145 
145 
145 
143 
150 
151 
152 
152 
152 
145 
153 
154 
155 
156 
153 
145 
154 
154 
154 
153 
154 
145 
152 
154 
154 
154 
152 

0.23 
0.16 
0.07 
0.07 
0.05 
0.04 
0.2 
0.14 
0.09 
0.05 
0.05 
0.04 
0.18 
0.12 
0.09 
0.05 

0.04 
0.18 
0.12 
0.09 
0.05 
0.05 
0.04 
0.19 
0.15 
0.1 
0.08 
0.05 
0.06 

0.04 

3.01 
2.1 
0.92 
0.92 
0.65 
0.52 
2.62 
1.83 
1.18 
0.65 
0.65 
0.52 
2.36 
1.57 
1.18 
0.65 
0.52 
0.52 
2.36 
1.57 
1.18 
0.65 
0.65 
0.52 
2.49 
1.96 
1.31 
1.05 
0.65 
0.79 

87 
88 
88 
88 
89 
89 
89 
90 
91 
91 
91 
91 
91 
92 
93 
92 
92 
92 
93 
94 
94 
94 
93 
93 
93 
95 
95 
95 
95 
95 

87 0.47958 
87 0.40000 
87 0.26458 
87 0.26458 
87 0.22361 
87 0.20000 
87 0.44721 

87 0.30000 
87 0.22361 
87 0.22361 
88 0.20000 
88 0.42426 
88 0.34641 
88 0.30000 
88 0.22361 
88 0.20000 
89 0.20000 
89 0.42426 
89 0.34641 
89 0.30000 
89 0.22361 
89 0.22361 
90 0.20000 
90 0.43589 
90 0.38730 
90 0.31623 
91 0.28284 
91 0.22361 
91 0.24495 

87 0.37417 
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Run 1-4 

Ts = 606 dH = 1.37 lmpinger Water = 102 ml 
Tm = 552 SRdP= 0.31 SilicaGel = 6.2 gr 

Meter Sq.Root 
Runl-4 Stack Velocity Orifice Temperature Velocity 
Point # Temp. Pressure Pressure Inlet Outlet Pressure 

A1 
2 
3 
4 
5 
6 

61 
2 
3 
4 
5 
6 

c 1  
2 
3 
4 
5 
6 

D1 
2 
3 
4 
5 
6 

E l  
2 
3 
4 
5 
6 

129 
1 40 
141 
143 
150 
150 
140 
150 
149 
150 
149 
150 
140 
149 
150 
150 
151 
152 
150 
140 
147 
146 
144 
144 
139 
141 
143 
143 
142 
142 

0.22 
0.10 
0.1 

0.05 
0.04 
0.04 
0.10 
0.16 
0.1 1 
0.06 
0.04 
0.04 
0.19 
0.16 
0.1 1 
0.06 
0.04 
0.04 
0.19 
0.15 
0.1 1 
0.06 
0.05 
0.05 
0.10 
0.16 
0.13 
0.1 

0.07 
0.06 

2.00 
2.36 
1.31 
0.65 
0.52 
0.52 
2.36 
2.1 

1.44 
0.79 
0.52 
0.52 
2.49 
2.1 

1.44 
0.79 
0.52 
0.52 
2.49 
1.96 
1.44 
0.79 
0.65 
0.65 
2.36 
2.1 
1.7 

1.31 
0.92 
0.79 

09 
00 
09 
09 
09 
09 
90 
92 
92 
93 
92 
92 
93 
94 
94 
95 
95 
94 
95 
96 
96 
96 
95 
95 
96 
97 
90 
90 
97 
90 

00 0.46904 
00 0.42426 
00 0.31623 
00 0.22361 
00 0.20000 
00 0.20000 
00 0.42426 
00 0.40000 
09 0.33166 
09 0.24495 
09 0.20000 
09 0.20000 
09 0.43509 
90 0.40000 
90 0.33166 
90 0.24495 
90 0.20000 
90 0.20000 
90 0.43509 
91 0.30730 
91 0.33166 
91 0.24495 
91 0.22361 
91 0.22361 
92 0.42426 
92 0.40000 
92 I 0.36056 
93 0.31623 
92 0.26450 
93 0.24495 

tun city tescinq 
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* DRY GAS VOLUME * 

Vm(std) = Vm v(std) / Tm] [(Pbar + (dH/13.6)) / P(std)] 

Where: 
Vm(std) = Dry Gas Volume through meter at standard conditions 
Vm 
Pbar 
Pstd = Standard absolute pressure 
Tm 
Tstd 
dH 
Y 
13.6 

Run 1-1 

Vm(std)=17.64x 1.0041 x 36.507 [( 29.59 +( 1.35/ 13.6))/ 5351 = 35.884dscf 

Run 1-2 

Vm(std)=l7.64 x 1.0041 x 35.767 [( 29.60 +( 1.26 / 13.6 ))/ 545 ] = 

= 17.64 x [degR / in.Hg.1 X Y  xVrn [(Pbar + (dH/13.6))nm] 

= Dry Gas Volume measured by meter 
= Barometric pressure at oriface meter 

= Absolute temperature at meter degR. 
= Standard absolute temperature (528 degR). 
= Average pressure drop across oriface meter 
= Dry gas meter calibration factor. 
= Inches water per inches Hg. 

__- - --_ - - - __ _- --_ - - - 

34.515 dscf __  - - --_ - - __ -- --_ - - 
Run 1-3 

Vm(std)=l7.64 x 1.0041 x 35.834 [( 29.60 +( 1.25 / 13.6 ))/ 550 ] = 

Run 1-4 

Vm(std)=l7.64x 1.0041 x 37.408 [( 29.58 +( 1.37 / 13.6))/ 5521 = 35.627 dscf 

34.265 dscf __  _- -__ - - __ _- -__ - - 

- - _- -__ - - ---- - ---- 

t u n  city testinta 
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* TOTALCONTAMINANTS by WEIGHT: GRAIN LOADING * 

C's = [0.0154 grlmg] [Mn/Vm(std)] 

Where: 
C's = Concentration of particulate matter in stack gas 

Mn = Total amount of particulate matter collected 
Vm(std) = Dry gas volume through meter at standard con c... ions 

Run 1-1 

C's = 0.0154~ [ 0.29571 x lOOO] I 35.884 = 

Run 1-2 

C's = 0.01 54 x [ 0.04959 x 1000 1 f 34.515 = 

Run 1-3 

C's = 0.01 54 x [ 0.09395 x 1000 ] I 34.265 = 

Run 1-4 

C's = 0 .0154~  [ 0.14802 x 1000] 

corrected to standard conditions 

0.1269 grldscf _---------__--- ----------_---- 

0.0221 grldscf _-------------- _ - _ _ _ - - - _ - _ - _ _ _  

0.0422 grldscf ___- - - - - - -___ - -  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

35.627 = 0.0640 grldscf _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ - - - _ _ - - _ _ _  

twin citv testinu 
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* DRY MOLECULAR WEIGHT * 

Md = 0.44 (% C02) + 0.32 (“9 02) + 0.28 (% CO + % N2) 

Where: 
Md = Dry molecular weight 
% C02 = Percent caibon dioxide by volume (dry basis). 
% 02  = Percent oxygen by volume (dry basis). 
% N2 = Percent nitrogen by volume (dry basis). 
% CO = Percent c h o n  monoxide by volume (dry basis). 
0.264 = Ratio of 0 2  to N2 in air 
0.28 = Molecular wieght of N2 or CO 
0.32 = Molecular wieght of 02  divided by 100. 
0.44 = Molecular weight of C02 divided by 100. 

Run 1-1 

Md = 0.44 ( 3.47 

Run 1-2 

Md = 0.44 ( 4.00 

+ 0.32 (16.40) + 0.28 ( 80.13) = 29.21 1 Ib/lb-mole _----_-------- -_ -__ - -__ - -_ - -  

+ 0.32 ( 15.80 ) + 0.28 ( 80.20 ) = 29.272 Ib/lb-mole 
=e============ 

Run 1-3 

Md = 0.44 ( 4.27 ) + 0.32 (15.53) + 0.28 ( 80.20) = 29.304 Ib/lb-mole __ - - -___ -__ - - -  _----_---__-_- 

Run 1-4 

Md = 0.44 ( 3.20) + 0.32 (17.00) + 0.28 ( 79.80 ) = 29.1 92 Ib/lb-mole ---- ----========== 



'I 
I 
I 
I 
I 
1 
1 
1 
I 
1 
I 
I 
I 
1 
I 
1 
1 
1 
I 

WATER VAPOR CONDENSED 

Vwc(std) = (Vf - Vi) [Pw R T(std)/ Mw P(std)] = 0.04707 (Vf - Vi) 

VWSg(std) = (Wf -WI) (R T(std)/ MW P(std)] = 0.04715 (Wf - Wi) 

Where: 
0.04707 = Conversion factor 
0.0471 5 = Conversion factor 
Vwc(std) = Volume of water vapor condensed (standard conditions) 
Vwsg(std) = Volume of water vapor collected in silica gel (standard 

Vf - Vi = Final volume of impinger contents less initial volume 
wf - Wi = Final weight of silica gel less initial weight 
Pw = Density of water 
R = Ideal gas constant 
Mw = Molecular weight of water vapor 
T(std) = Absolute temperature at standard conditions 
P(std) = Absolute pressure at standard conditions 

Run 1-1 

Vwc(std) = 0.04707 x 120 rnl = 5.6 cu.ft. 

Vwsg(std) = 0.04715) 6.2 gr = 0.3 cu.ft. 

conditions) 

- -___-- - - - - -  __ - - -__ - -__ -  
__- -__- - -_ - -  _ _ - - _ _ _ - - _ _ _  
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MOISTURE CONTENT OF STACK GASES * 

Bws = @/wc(std) + Vwsg(std)] / @/wc(std) + Vwsg(std) + Vrn(std)] x 100 

Where: 
Bws 
Vrn 
Vwc(std) = Volume of water vapor condensed corrected to standard 

Vwsg(std) = Volume of water vapor collected in silica gel corrected to 

Run 1-1 

BWS = ( 

= Proportion of water vapor 
= Dry gas volume measured by dry gas meter 

conditions 

standard conditions 

5.6 t 0.3) I ( 5.6 t 0.3 t 35.884) x 100 = 14.12% - - - - - - - - - ------- -- 

Run 1-2 

Bws=( 5.3t 0.2)/( 5.3t 0.2t 34.515)~100= 13.74 % - - - - - - - - - - - - - - - - - - 

Run 1-3 

BWS = ( 5.1 t 0.2 ) / ( 5.1 t 0.2 t 34.265 ) X 100 = 13.40 % 
- - - - - - - - - -------- - 

Run 1-4 

BwS = ( 4.8 t 0.3 ) / ( 4.8 t 0.3 t 35.627 ) x 100 = 12.52 % 
- - - - - - - - - - - - - - - - - - 
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* MOLECULAR WEIGHT of STACK GASES * 

MS = Md (1 - BWS) + 18 (BwS) 

Where: 
Ms = Molecular weight of stack gas 
Md = Molecular weight of stack gas 
Bws = Proportion of water vapor 

Run 1-1 

MS = 29.28 (1 - 14.12%) + 18 ( 14.12% 

Run 1-2 

MS = 29.28 (1 - 13.74 % ) + 18 ( 13.74 % 

Run 1-3 

Ms=29.28(1 - 13.4%)+18( 1 3 . 4 % ) ~  27.77 Ib/lb-mole _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ -  _ _ _ _ _ _ _ _ _ _ _ - _ _ _ - -  
Run 1-4 

MS = 29.28 (1 - 12.52 % )  + 18 ( 12.52 % 
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STACK GAS VELOCITY * 

Vs = Kp Cp [sq.rt.dP] x avg. [sq.rt.(ls(avg.)/Fs Ms)] 

Where : 
Vs = Average velocity of gas stream in stack 

Kp = 85.49 Wsec [(g/g-mole) - (mrn Hg) / (degK) (mm H20)] 1/2 
Cp = Pitot tube coefficient 
dP = Velocity head of stack gas 
Pbar = Barometric pressure at measurement site 
Pg = Stack static pressure 
Ps = Absolute stack gas pressure 
Pstd = Standard absolute pressure 
ts = stack temperature 
Ts = Absolute stack temperature 
Ms = Molecular weight of stack gas 

Run 1-1 

VS = 05.49 x 

Run 1-2 

VS = 05.49 x 

Run 1-3 

VS = 05.49 x 

Run 1-4 

VS = 05.49 x 

0.84 x 0.310 x Sq.Rt.[ 

0.84 x 0.300 x Sq.Rt.[ 

0.84 x 0.300 x Sq.Rt.[ 

0.84 x 0.310 x Sq.Rt.[ 

tun CIW testinq 
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* STACK GAS FLOW RATE * 

Qstd = 3600 (1 - BWS) VS A (Tstd / Ts) (PS / PStd) 

Where : 
Qstd = Dry volumetric stack gas flow rate corrected to std.conditions. 
A = Cross sectional area of stack 
3600 = Conversion factor 
ts = Stack temperature 
Ts = Absolute stack temperature 
Tstd = Standard absolute temperature 
Pbar = Barometric pressure at measurement site 
Pg = Stack static pressure 
Ps = Absolute stack gas pressure 
Pstd = Standard absolute pressure 

Run 1-1 

Q (std) = 3600( 1 - 0.1412 )( 18.987 )( 24.4818 )(528/ 596 )( 29.59 /29.92) 

Q (std) = 1,259,115 dscf/hr 
================= 

Run 1-2 

Q(std) = 3600( 1- 0.1374)( 18.496)( 24.4818 )(528/ 605)( 29.6 /29.92) 

Q (std) = 1,214,065 dscf/hr 
----------------= ---------------- 

Run 1-3 

Q(std) 3600( 1 - 0.134 )( 18.543 )( 24.4818 )(528/ 609 )( 29.6 /29.92) 

Q (ad) = 1,213,921 dscf/hr 
================= 

Run 1-4 

Q(Std) 13600( 1- 0.1252)( 19.086)( 24.4818)(528/ 606 )( 29.58 /29.92) 

tun CICY testina 
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EMISSIONS RATE FROM STACK * 

E = [Cs Qstd] /7WO gr./lb. = Ib. / hr. 

Where : 
E = Emissions rate 
Cs = Concentration of particulate matter corrected to std.conditions. 
Qstd = Dry volumetric stack gas flow rate corrected to stdconditions. 

Run 1-1 

E = [  0.1269~ 1,259,115]/7000= 

Run 1-2 

E = [ 0.0221 x 1,214,065 ] / 7000 = 

Run 1-3 

E = [ 0.0422 x 1,213,921 ] / 7000 = 

Run 1-4 

E = [ 0.064 x 1,267,5571 /7000 = 

testlnq 
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* ALLOWABLE EMISSIONS: LBS./lOOO LBS. GAS 

--- --- 
I QstdxMsx29.92 I 
I Md x528dFx21.85 I 

Lbs./Mlbs,Gas = Ex1000/ I --------------------I 
--- --- 

Where: 
Ms = Wet molecular weight 
Mdry = Dry molecular weight of stack gas = 1 - % moisture/100. 
Qstd = Dry volumetric stack gas flow rate corrected to std.conditions 
E = Emissions in pounds per hour. 
528 dF= Standard Temperature 
29.92 = Standard Pressure 
21.85 = Unit Conversion 

twin citv testinq 
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* ISOKlNETlC VARIATION * 

I = 100 Ts [0.002669 Vic + (vm / Tm) (Pbar + dH / 13.6)] / 60 e Vs Ps An 

Where : 
I = Percent isokinetic sampling. 
100 = Conversion to percent. 
Ts = Absolute average stack gas temperature 
0.002669 = Conversion factor 
Vic = Total volume of liquid collected in impingers and silica gel 
Tm = Absolute average dry gas meter temperature 
Pbar = Barometric pressure at sampling site 
dH = Average pressure differential across the oriface meter 
13.6 = Specific gravity of mercury. 
60 = Conversion seconds to minutes. 
e = Total sampling time 
Vs = Stack gas velocity 
Ps = Absolute stack gas pressure 
An = Cross sectional area of nozzle 

Run 1-1 

I =1oox 
[( 0.002669 x 126. )+( 36.507 / 535)[ 29.59 +( 1.35 /13.6)] 

596 _______________ - - - _ _  
60x 60x 18.987 x 29.59 x 0.000645 

I =  107.9 % - - - - - - - - - - - - - - 

Run 1-2 

I =1oox 
[( 0.002669~ 115.)+( 35.767/ 545)[ 29.6 +( 1.26/13.6)] 

605 - - - - - 
60x 60x 18.496 x 29.6 x 0.000645 

I =  107.4 % -_----- ------- 

Run 1-3 

I = l o o x  
[( 0.002669 x 113. )+( 35.834 / 550 )[ 29.6 +( 1.25 /13.6)] 

609 _______________ - - - - - 
60x 60x 18.543 x 29.6 x 0.000645 

I=  106.9 % - - - - - - - - - - - - - - 

Run 1-4 

I =loox 
[( 0.002669 x 108. )+( 37.408 / 552)[ 29.58 +( 1.37 /13.6)] 

606 - - - - - 
60x 60x 19.086 x 29.58 x 0.000645 

I =  106.3 % - - - - - - - ------_ 

twin city teseinq 
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APPENDIX B 

FIELD DATA FORMS 
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TEST : 1 R v N  : 1 PAGE : L O f A  
SOURCE EMISSION TEST FIELD DATA SHEET 

CDntrOl Unit  Y 

EPA MEIHDD 5 TRAVERSE DATA 
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TEST: IRUN : L PAGE : L O  f 2  SOURCE EHISSION TEST FIELD DATA SHEET 

EPA METHOD 5 TRAVERSE DATA 
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SOURCE MISSION TEST FIELD DATA SHEET 
P A C E : L O f L  
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TEST:- R U N I L  P A G E : L O f L  SOURCE MISSION TEST FIELD DATA SHEET 

rest Procedures: FPA 7-5 R FPA q 1 Filter No: I "  
mimt ~mp., 'F: 7.j' I Barmetr ic  pressure, in.ng: Z5. Ld I static Pressure, in.uC: -.Oi 

I EPA METHDD 5 TRAVERSE DATA I 

EPA WETHDD 5 LEAK 
T i m  Rate. dcfrn Vac,in.Hg 
iJ. j 9  0 . 0 0 0  /r 
/yd 0.000 

I I 

T o t a l  Moisture Collected: II I I I I  
Inpinper Catch Description: 
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SOURCE MISSION T E S T  FIeLD DATA SEEET TEST:- RUN:- PACE : Z O f l  
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:omments : 

Form SSlOOOO1, General Data ,  Revised 10/21/92 

t u n  cttv ttzstinq I 
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Vislbla Emission Obs~rwalion, Form 

Emission Point 

Sun Locarion Line 

tun city testinq 
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Facility: TRI-CITY PAVING, INC., Little Falls, MN 
Process Tested: Wet Scrubber 

Date: 511 1/93 
Time: 10:15 a.m. 

Results: 
Average Opacity - - > 11.7% 
for Highest 6 Minute Period 

Average Opacity - - > 4.1 % 
for Test Period 

Minimum Reading - 0 %  

Maximum Reading - 15 % 
6 Minute 

0 15 30 45 Average 

1 5 10 10 5 
2 10 10 15 10 
3 5 10 10 10 
4 10 10 10 5 
5 5  5 5 10 
6 10 10 10 10 
7 15 10 10 15 
8 15 10 10 5 
9 10 10 10 10 

10 15 10 10 10 
11 10 10 15 15 
12 15 10 10 15 
13 15 15 15 10 
14 10 10 10 10 
15 10 10 10 5 
16 10 10 10 10 
17 10 10 10 10 
18 5 10 15 10 
19 5 5 10 10 
20 10 5 10 10 
21 5 10 10 10 
22 10 5 5 5 
23 5 5 5 5 
24 5 10 5 5 
25 5 5 5 5 
26 5 5 5 0 
27 0 0 0 5 
28 0 5 0 0 
29 0 0 0 5 
30 0 0 0 0 

8.8% 
9.6% 
9.4% 
9.6% 

10.0% 
11.0% 
11.5% 
1 1.7% 
11.7% 
11.5% 
11.3% 
10.8% 
10.4% 
9.4% 
9.2% 
9.2% 
8.5% 
7.7% 
7.1% 
6.7% 
5.8% 
4.6% 
3.8% 
3.1% 
2.1% 

6 Minute 
0 15 30 45 Average --_--- __ --- __ .-- __  - --__- 

31 0 0 0 0 1.3% 
32 0 0 0 0 0.6% 
33 0 0 0 0 0.4% 
34 0 0 0 5 0.4% 
35 0 5 5 0 0.6% 
36 0 0 0 0 0.6% 
37 5 0 0 0 0.8% 
38 0 0 0 0 0.8% 
39 0 0 0 0 0.8% 
40 0 5 0 5 1 .O% 
41 0 0 0 0 0.6% 
42 0 0 0 0 0.6% 
43 0 0 0 0 0.4% 
44 0 0 0 0 0.4% 
45 0 0 0 0 0.4% 
46 0 0 0 0 0.0% 
47 0 0 0 0 0.0% 
48 0 0 0 0 0.0% 
49 0 0 0 0 0’0% 
50 0 0 0 0 0.0% 
51 0 0 0 0 0.0% 
52 0 0 0 0 0.0% 
53 0 0 0 0 0.0% 
5 4 0  0 0 0 0.0% 
55 0 0 0 0 0.0% 
56 0 0 0 0 0.0% 
57 0 0 0 0 0.0% 
58 0 0 0 0 0.0% 
59 0 0 0 0 0.0% 
60 0 0 0 0 0.0% 

twin city testinq I cornararxan 
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visible Emission Obrernrion Form 

Emmirrion Point 
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I- EPA METHOD 9 OPACITY CALCULATIONS 

Facility: TRI-CIN PAVING, INC., Little Falls, MN 
Process Tested: Wet Scrubber 

Date: 511 1/93 
Time: 12:OO 

Results: 
Average Opacity - - > 0.0% 
for Highest 6 Minute Period 

Average Opacity - - > 
for Test Period 

0.0% 

Minimum Reading - 0% 

Maximum Reading - 0 %  
6 Minute 

0 15 . 30 45 Average -- - 
1 0  0 0 0 
2 0  0 0 0 
3 0  0 0 0 
4 0  0 0 0 
5 0  0 0 0 
6 0  0 0 0 0.0% 
7 0  0 0 0 0.0% 
8 0  0 0 0 0.0% 
9 0  0 0 0 0.0% 

10 0 0 0 0 0.0% 
11 0 0 0 0 0.0% 
12 0 0 0 0 0.0% 
13 0 0 0 0 0.0% 
14 0 0 0 0 0.0% 
15 0 0 0 0 0.0% 
16 0 0 0 0 0.0% 
17 0 0 0 0 0.0% 
18 0 0 0 0 0.0% 
19 0 0 0 0 0.0% 
20 0 0 0 0 0.0% 
21 0 0 0 0 0.0% 
22 0 0 0 0 0.0% 
23 0 0 0 0 0.0% 
24 0 0 0 0 0.0% 
25 0 0 0 0 0.0% 
26 0 0 0 0 0.0% 
27 0 0 0 0 0.0% 
28 0 0 0 0 0.0% 
29 0 0 0 0 0.0% 
30 0 0 0 0 0.0% 

0 15 

31 0 0 
32 0 0 
33 0 0 
34 0 0 
35 0 0 
36 0 0 
37 0 0 
30 0 0 
39 0 0 
40 0 0 
41 0 0 
42 0 0 
43 0 0 
44 0 0 
45 0 0 
46 0 0 
47 0 0 
48 0 0 
49 0 0 
50 0 0 
51 0 0 
52 0 0 
53 0 0 
54 0 0 
55 0 0 
56 0 0 
57 0 0 
58 0 0 
59 0 0 
60 0 0 

6 Minute 
30 45 Average - ---- 
0 0 0.0% 
0 0 0.0% 
0 0 0.0% 
0 0 0.0% 
0 0 0.0% 
0 0 0.0% 
0 0 0.0% 
0 0 0.0% 
0 0 0.0% 
0 0 0.0% 
0 0 0.0% 
0 0 0.0% 
0 0 0.0% 
0 0 0.0% 
0 0 0.0% 
0 0 0.0% 
0 0 0.0% 
0 0 0.0% 
0 0 0.0% 
0 0 0.0% 
0 0 0.0% 
0 0 0.0% 
0 0 0.0% 
0 0 0.0% 
0 0 0.0% 
0 0 0.0% 
0 0 0.0% 
0 0 0.0% 
0 0 0.0% 
0 0 0.0% 
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Facility: TRI-CITY PAVING, INC., Little Falls, MN 
Process Tested: Wet Scrubber 

Date: 511 1/93 
Time: 1 :42 P.M. 

Results: 
Average Opacity - - > 3.3% 
for Highest 6 Minute Period 

Average Opacity - - > 
for Test Period 

0.5% 

Minimum Reading - 0 %  

Maximum Reading - 5% 
6 Minute 

0 15 30 45 Average 

1 0  0 5 5 
2 0  0 0 0 
3 0  5 0 0 
4 0  0 0 0 
5 0  0 0 0 
6 0  0 0 0 0.6% 
7 0  0 0 0 0.2% 
8 0  5 5 5 0.8% 
9 0  0 0 0 0.6% 
10 5 5 5 5 1.5% 
1 1  5 5 5 0 2.1% 
12 0 5 5 5 2.7% 
13 5 5 5 0 3.3% 
14 0 0 0 0 2.7% 
15 0 0 0 0 2.7% 
16 0 0 0 0 1.9% 
17 0 0 0 0 1.3% 
18 0 0 0 0 0.6% 
19 0 0 5 0 0.2% 
20 0 0 0 0 0.2% 
21 0 0 0 0 0.2% 
22 0 0 0 0 0.2% 
23 0 0 0 0 0.2% 
24 0 0 0 0 0.2% 
25 0 0 0 0 0.0% 
26 0 0 0 0 0.0% 
27 0 0 0 0 0.0% 
28 0 0 0 0 0.0% 
29 0 0 0 0 0.0% 
30 0 0 0 0 0.0% 

6 Minute 
0 15 30 45 Average 

31 0 0 0 0 
32 0 0 0 0 
33 0 0 0 0 
34 0 0 0 0 
35 0 0 0 0 
36 0 0 0 0 
37 0 0 0 0 
38 0 0 0 0 
39 0 .  5 5 5 
40 5 5 5 0 
41 0 0 0 0 
42 0 0 0 0 
43 0 0 0 0 
44 0 0 0 0 
45 0 0 0 0 
46 0 0 0 0 
47 0 0 0 0 
48 0 0 0 0 
49 0 0 0 0 
50 0 0 0 0 
51 0 0 0 0 
52 0 0 0 0 
53 0 0 0 0 
5 4 0  0 0 0 
55 0 0 0 0 
56 0 0 0 0 
57 0 0 0 0 
58 0 0 0 0 
59 0 0 0 0 
60 0 0 0 0 

0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.6% 
1.3% 
1.3% 
1.3% 
1.3% 
1.3% 
0.6% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 
0.0% 

twin city testinta I 
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EPA METHOD 9 OPACITY CALCULATIONS 

Facility: TRI-CITY PAVING, INC., Little Falls, MN 
Process Tested: Wet Scrubber 

Date: 511 1/93 
Time: 3:42 P.M. 

Results: 
Average Opacity -- > 4.6% 
for Highest 6 Minute Period 

Average Opacity - - > 
for Test Period 

1.4% 

Minimum Reading - 0 %  

Maximum Reading - 5% 
6 Minute 

0 15 30 45 Average 
--_- 

1 0  0 0 0 
2 0  0 0 0 
3 0  0 0 0 
4 0  0 0 0 
5 0  0 0 0 
6 0  0 0 0 0.0% 
7 0  0 0 0 0.0% 
8 0  0 0 0 0.0% 
9 0  0 0 0 0.0% 
10 0 0 0 0 0.0% 
1 1  0 0 0 0 0.0% 
12 0 0 0 0 0.0% 
13 0 0 0 0 0.0% 
14 0 0 0 0 0.0% 
15 0 0 0 0 0.0% 
16 0 0 0 0 0.0% 
17 0 0 0 0 0.0% 
18 5 5 0 0 0.4% 
19 0 0 0 0 0.4% 
20 0 0 0 0 0.4% 
21 0 0 0 0 0.4% 

23 0 5 5 5 1 .O% 
24 0 0 0 0 0.6% 
25 0 0 0 0 0.6% 
26 0 0 0 0 0.6% 
27 0 0 0 0 0.6% 
28 0 0 0 0 0.6% 
29 5 5 5 5 0.8% 
30 5 5 0 5 1.5% 

22 0 0 0 0 0.4% 

6 Minute 
0 15 30 45 Average 

31 5 5 5 0 
32 0 0 0 5 
33 5 0 5 5 
34 5 5 5 0 
35 0 0 0 0 
36 0 5 5 5 
37 5 0 0 0 
38 0 5 5 0 
39 0 0 5 5 
40 5 5 5 5 
41 5 5 5 5 
42 5 5 5 5 
43 5 5 5 5 
44 5 5 5 5 
45 0 0 0 0 
46 0 0 5 5 
47 0 5 5 5 
48 5 5 5 5 
49 5 5 5 5 
50 5 0 0 0 
51 0 0 0 0 
52 0 0 0 0 
53 0 0 0 0 
5 4 0  0 0 0 
55 0 0 0 0 
56 5 5 0 0 
57 0 0 0 5 
58 5 5 0 0 
59 0 0 0 0 
60 0 0 0 0 

2.1% 
2.3% 
2.9% 
3.5% 
2.7% 
2.7% 
2.3% 
2.5% 
2.3% 
2.5% 
3.3% 
3.5% 
4.2% 
4.6% 
4.2% 
3.8% 
3.5% 
3.5% 
3.5% 
2.9% 
2.9% 
2.5% 
1.9% 
1 .O% 
0.2% 
0.4% 
0.6% 
1 .O% 
1 .O% 
1 .O% 
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APPENDIX C 

LABORATORY REPORTS 
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LABORATORY REPORT: EPA METHOD 5 PARTICULATE AHALYBIB 

I RUN 

I Projmct Numberr 4 2 3 2 - 1  7- 2 S Y G  
C l i e n t :  Tr; (; +,, I 

/ 

!Net sample Weight 1 

twin citw testinq 
comoracion 



LABORATORY REPORT: KPA UEETBOD 5 PARTICULATE ANALYBIB 

I I I 
Date I T i m e  1 BY I grama 

Weight 1 4 1  

WeIOUINO PROCEDURE N 
WeiqhLnge shall be to the neareot 
0.1 m Weighinge s h a l l  be to 
cone'2;nt voight which means a 

difference of no more than 0. 
between tvo consecutive weighlntz, 
vlth no han six hours of 
d a a L c c a t ~ ~ ~ s t k n e  between weiohinoe. 

IKPIXOER CIrTCH V O L W U  

neaeured sample Volume, m l :  Y ; 7  
Estimated Volume Lost, m l :  I 

Dish Tarel I 
Weiaht of collected matter I 
Water Blank based on mll 
Net Sample Welght P 



I 
LABORATORY REPORT: KPA llETHOD 5 PARTICULATE ANALYSIS 

Volume 

, -  
Date 1 T i m e  1 BY 1 grams 

Welght 1 4 1  

Weighinge shall be to the neareet 
9.1 m 
difference o f  no more than 0. 
between t w o  coneecutlve welghi)ntj, 
with no ass han s i x  hours Of 
daaLceatkon t h e  between weighings. 

Weighing6 shall be to 
cone?;nt weight which means a 

Weight 131  

Weight I 2  1 w 
I I I I 



I 
LABORATORY REPORT: EPA METHOD 5 PARTICULATE ANALYSIS 

Nat Sampla Woiqht L. i i L o %  

, " I  

Date I T i m e  I BY I grams 

W e i g h t  1 4 1  

form: CSl-LM52C 

I W I W O E R  U T C B  VOLUME 
Heaeured ssmple volume, ml: y3( 
Est imated  Volume L o s t ,  ml: 

I W I W O E R  U T C B  VOLUME . - .  
Heaeured ssmple volume, ml: y 51 
Est imated  Volume L o s t ,  ml: I 

Net  sample Weight 1 



I 
1 LABORATORY REPORT: EPA HETEOD 5 PARTICULATE TEST SOLVENT BLAMKB 

/ 
DISTILXJXI. DEIONIZED W&ER I 

Weight of rc$idual matter I 
naae concep'tration: m g / m l  

Sample Number: neaeured Eetimated 
Sample Volume 
Volume, m l  Lost, ml 1 3 j 7 2 0 5  

I 
I 
I 

r 1 
i 

Sample Volume 
Volume, ml Lost, ml 

I 

Weight ot residual matter 
h 8 E  Concentration: 

twin citw testing 
-n 



DISTILLED, DEIONIZED WATER 

s a m p h  Numbor: 

n 
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APPENDIX D 

CALIBRATION DATA 
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GAS METER AND ORIFICE CALIBRATION 

Pretest calibration of TCX control unit #1 generated 
a gas meter coefficient of 1.0041. Post test calibration 
yielded a coefficient of 1.0130. 
calibration data are included on the following pages. 
All calculations for tests performed using unit #1 
were made using the lower (1.0041) calibration factor 
which produces worst case emission data. 

Both sets of 

PITOT TUBE CALIBRATION DATA 

Pitot tube #5 is a Type S pitot tube which meets 
the design specifications described in EPA Method 2 
and the base line coefficient of 0.84 was assumed. 

tun c t v  testina 
E- % 
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ORIFICE and DRY GAS METER CALIBRATION FORM 

Date: Apr 6, 1993 Meter # 1 Barometric Pressure,Pb: 29.67 

Orif ice Gas Volume Temperature 
manometer Wet test Dry gas Wet test Dry gas meter 
setting meter meter meter Inlet Outlet Average Time 
dH,in.H20 Vw, ft3 Vd, ft3, tw, dF tdi, dF tdo, dF td, dF e,min. 

0.5 5.000 5.017 69 72 67 69.5 13.75 

1.0 5.000 4.994 69 74 69 71.5 9.70 

1111 6.0 I 10.000 I 9.960 I 67 I 81 I 71 1 76.0 I 8.10 11 

2.0 10.000 10.005 69 78 71 74.5 14.00 

8.0 10.000 9.950 66.5 83 71 77.0 7.08 

Apr 6, 1993 

Date 

Y 

Vw Pb (td + 460) 

Vd [Pb + (dH/13.6)1 (tw + 460) 
I 
1 .  
I 

.Yi 1 = 0.9963 

Yi 2 = 1.0034 

Yi 3 = 1.0049 

Yi 4 = 1.0086 

I Yi 5 = 1.0062 

dH@ 

(tw + 460) e 2 I 0.0317 dH 

Pb (to + 460) [ vw 

dH@i 1 = 2.1452 

dH@i 2 = 2.1272 

dH@i 3 = 2.2072 

dH@i 4 = 2.2172 

dH@i 5 = 2.2082 

Yi 6 = 1.0051 dh@i 6 = 2.2367 

Y = 1.0041 dH@ = 2.1903 

1 
1' 
I 

~~ ~ ~ 
~ ~ 

Definitions: 

Vw = Gas volume passing through the wet test meter, ft3. 
Vd = Gas volume passing through the dry gas meter, ft3. 

= Temperature of the gas in the wet test meter, dF. 
%i = Temperature of the inlet gas of the dry gas meter, dF. 
tdo = Temperature of the outlet gas of the dry gas meter, dF. 
td = Average temperature of the gas in the dry gas meter, dF. 

= Pressure differential across orifice, in. H20. dy? = Ratio of accuracy of wet test meter to dry gas meter for each run 
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Orifice Gas Volume Temperature 
manometer Wet test Dry gas Wet test Dry gas meter 
setting meter meter meter Inlet Outlet Average 
dH,in.H20 Vw, ft3 Vd, ft3 tw, dF tdi, dF tdo, dF td, dF 

1.35 10.000 10.174 76 07 79 83.0 

ORIFICE and DRY GAS METER POST TEST FORM 

Time 
e,min. 

17.00 

1.35 

1.35 

10.000 10.026 76.5 89 82 85.5 16.85 

10.000 9 -809 77 91 84 87.5 17.00 

Y 

Vw Pb (td + 460) 

Vd [Pb + (dH/13.6)1 (tw + 460) 

Yi 1 = 0.9924 

II Yi 2 = 1.0107 I dH@i 2 = 2.1799 II 

dH@ 

(tw + 460) e 2 1 0.0317 dH 

Pb (to + 460) [ vw 

dH@i 1 = 2.2271 

Yi 3 = 1.0359 

Y = 1.0130 

Difference = 0.89 % * 

vw 
Vd 
tw 
tdi 
t do 
td 
dH 
Yi 
Y 
Pb 
e 
dH@i 
dH@ 

dH@i 3 = 2.2149 

dH@ = 2.2073 

Difference = 0.78 % * 

= Gas volume passing through the wet test meter, ft3. . 
= Gas volume passing through the dry gas meter, ft3. 
= Temperature of the gas in the wet test meter, dF. 
= Temperature of the inlet gas of the dry gas meter, dF. 
= Temperature of the outlet gas of the dry gas meter, dF. 
= Average temperature of the gas in the dry gas meter, dF. 
= Pressure differential across orifice, in. H20. 
= Ratio of accuracy of wet test meter to dry gas meter for each run 
= Average of Yi. 
= Barometric pressure, in Hg. 
= Time of calibration run, min. 
= Orifice pressure differential for each run. 
= Average oriface pressure differential. 

.? 
/ May 12, 1993 
,h, 

\. 

Date 
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APPENDIX E 

PROCESS DATA 
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Asphalt Plant Operating Conditions During Stack Testing 
RevlYH/BJ q -// - 7.3 

.. ->. 
Type (circle one): Drum Mix ~ n v e n ? O f l d >  

Test Datels) 

Plant Mfr. 8 Model RAA2fn c & B k j / & v / k  

POllUtiOn Contrd Equipment: Baphouse Venturi S C N M G .  __7 01- 

Us1 model: 
Air flow lhrou& control equipment: 2 achn at 
Date & P I O C ~ U W S  of last msintenanoe/claaninp of control equipment 

Other (list): 

cyclone multiclone 
(circle one) H wet r c N b b i n g : g %  #crubbar water racyclad 

Normal prassure drop acroas contrd equipment: A n c h e q  water 
Was contrd equipment operating normally during testing? yli 

~ 

Fuel: 
Itemize all fuels and materials added to the combustion process during the test period. List fuel type used during 
testing (if oil. specify p1de1 $!l 

Fuel Input BTUIGAL . Heat Input %Moisture (as received in amregate) 
I racycle I combined 

. If other units of measure are used, specify and calculate appropriate heat input 

I..' No'_L I (Gdlhr) (as received) (BTUR(R) Virgin 

Is the above fuel substantially the highest sulfur containing fuel normally burned? Y~LI 
Production specific fuel usage: (circle one) measured or calculated: cubic foot/ ton hot mix 

7 gallton hot mix 
Burner(sl rating: MMBTUMR = 100% setting I No. of Burners: 

Operation: 

Plant Operator'r CenHication: I canify that the information muhitled harein is wcurata and corract and that no 

Position: /A4 
Note: All information required must be completed and submitted as part of the performance test. Failure to submit 

the required information will result in an incomplete performance test report. 
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ruei: 
ltemlro ail he la  and materia added to fhe tombustion prou)o8 during the felt  M o d .  Uct fuel W e  uwd durino 
testing af a. ~ d w  prd01 . If other uniu of measure are used. rpeclfy and celculato eppropriate heat input. 

Is the above tud aubstantielly the hinhest sulfur mtalnlnQ fuel normally burned7 
Production cpedflc fuel usage: (circle one) meesured or celculeted: 

No. of Eurnsn: 

fiY 
cubic foot/ ton hot mix 

- 7 p a l h o n  hot mlx 
Bumer(sl rstino: - MMBTUn-(R-100% Hfdng / 

Opention: 

.-e - 

dum odeow 
pmwn drop - 

~ 

Rant Ormfrtof's C ~ ~ o l t k m  1 mfUWYm* tha Inlomudon rubnltmd b f i n  h wwrm wd oonwt end h m  no 
1 

Note: AU informetlon roqulrod mutt bo oompktod Md wbmtrted no p M  01 ch. por(onnonoo tat. Failure to rub& 
tho required I n f o r n t h  wlll muk h n hcompleta prrfotmMta tut report. 
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APPENDIX F 

MINNESOTA EXHIBIT C 
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REQUIRED DATA 
for 

COIfBUSTION' SOURCES 

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 b As Rec'd HEAT INPUT 
Coal:State, City, Mine (LBS/HR) MOISTURE (BTU/LB) (BTU/HR) 

(GAL/- As Rec'd (BTU/GAL) 
2.06 

TOTAL 

e above fuels substantially the same as those normally burned? . If not, explain 

ove fuels normally burned in the proportions shovn above? . If not, explain 

* 

4 .  Describe'any changes anticipated for procurement of fuels vithin the 
next tvelve (12) months. 

D. Equipment & Operating Dita 

1. Furnace No. I 

2.  Furnace Mfg. I V  d / o d 4  
3 .  Type of Firing 

4 .  Furnace operating under normal operating conditions: No . 

.. 
I m d  , 

Yes ,d . 
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5 .  Specify normal soot bloving frequency: 

minutes/shift - 
a)  source operating time bloving soot: 

b) number of shifts per day / 
6 .  Specify soot bloving time during the test: start p& 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: by minuteslshift 

b) number of shifts per day / 
8. Specify ash pulling time during the test: start flfi end 

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

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

(date h 

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, 
etc.) I.. 

F. Air Pollution Control Eouipment 1 . .  

1. Type/model control equipment 1. 
2 .  Air pressure drop across the control equipment -/L. 
3 .  Air flov through the control equipment 79,noo r K& 
4 .  Vas the control equipment operating normally? 

1 I 

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

L R-Y3 

Plant Operator's Certification 

1 certify that the information submitted herein is accbrate and correct and that 
from the 

9Y 
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APPENDIX G 

MPCA TEST PLAN 
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TEST PLAN 
for 

TRI CITY PAVING 

I. GENERAL INFORttATION 

Permittee: TKi-City Paving 

Permittee's contact person and telephone number: Jack Surma 

Permittee's mailing address: P.O. Box 326 
Little Falls, MN 56345 

DAQ File No.: 6818 

MPCA permitting engineer: Bernadette HalVeKSOn 

Applicable regulations for each source tested: Minn. Rules. 
7005.2020, subp. A and B for TSP aand opacity 

Reason for testing: This is a retest for compliance purposes. 

IS this test for initial compliance demonstration: Yes, initial 
compliance will be while processing aggregate. 

Drawings showing location of sampling ports included: must be sent 
to Yolanda Hernandez of the Compliance Determination Unit for 
approval prior to the test. They may be faxed to Yolanda at (612) 
297-7709. 

Location of the plant at the time of the test: Notify the 
Compliance Determination Unit prior to the test 

Date when test plan was discussed and agreed upon with the 
permittee: to be determined 

11. NOTIFICATION REQUIREMENTS 

The permittee must contact the Agency at least two weeks before the 
scheduled test to obtain all necessary approvals. 

It is very important to allow at least two weeks before the test to 
review the testing requirements in order to avoid last minute 
cancellations due to inadequate testing conditions. 

Among the.potentia1 problems that may need to be solved before the 
test are: 

1. Unsuitable location of sampling ports. The stack may need to be 
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extended and/or straightening vanes be installed. 

2 .  Permittee must schedule the test at a time when the plant can be 
operated at 100% of rated capacity, and at maximum recycle rate if 
applicable. 

3 .  Permitte must be ready to burn specified fuel. 

4. Permittee may have to install pressure drop taps and gauges, as 
well as water flow rate measuring devices. 

5. Permittee may have to install sampling taps on the fuel feeding 
line to the burner. 

111. TEST PLAN 

The following is the test plan developed for emission point no. 1 
at Tri-City Paving plant in Little falls, MN. 

A. Emission point(s) to be tested: 
Barber-Greene 040A asphalt concrete plant 
MFR Rated Drying Capacity 240 tons/hour @ 5% moisture 
Control equipment: Barber GKeene CA 48 wet scrubber 

B. Parameters to be tested at each emission point: TSP (front and 
back catch reported separately) and opacity 

C .  Fuel sampling and analysis. (Fuel oils and used oil) 

note that the test report will not be accepted without complete 
submittal of fuel analysis results of samples taken at the time of 
the test. 

1. Sampling. One tap sample per particulate test run must be taken. 
The sample must be taken as close as possible to the burner, 
(somewhere in feeding line) to be representative of the.fue1 burned 
at the time of the test. The sample may be taken in a pint-size 
clean container, and according to the procedures listed in 
Exhibit D. Mix the three samples taken into a composite. 

2 .  Analysis. The composite must be analyzed according to Exhibit D. 

D. Moisture content in the virgin and recycle aggregate. 

1. Take two samples of each: the virgin and recycle aggregate per 
test run of particulates. Sample must be taken as close as possible 
to the feeding conveyor and during the corresponding run. Mix 
samples of virgin aggregate with the samples of recycle material in 
the same proportion as they enter the dryer, this will give one 

This is part of the compliance demonstration requirements. Please 
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composite recycle/virgin sample per test run. 

2 .  Perform one analysis of moisture content in each composite 
recycle/virgin aggregate sample as per ASTM or other recognized 
methodologies. A total of three analysis shall be performed, one per 
test run for particulates. 

E. Moisture content in the virgin aggregate 

1. Take two samples the virgin aggregate per test run of 
particulates. Sample must be taken as close as possible to the 
feeding conveyor and during the corresponding run. Mix the two 
samples of virgin aggregate, this will give one composite sample per 
test run. 

2 .  Perform one analysis of moisture content in each composite sample 
as per ASTM or other recognized methodologies. A total of three 
analysis shall be performed, one per test run for particulates. 

F. Operating Conditions during the Test 

1. Operation must be at 100% of design capacity at the existing 
aggregate moisture content - no deliberate reduction of feed rate 
or fan speed during testing, except for nominal damper adjustment 
for proper combustion. - The test report must include copies of the 
manufacturer’s specifications that define the design capacity of the 
plant as a function of the moisture content of the aggregate. 

2 .  Must burn 100% of the highest emitting fuel to be listed in and 
allowed by the permit: used oil or fuel oil not to exceed 0 . 7 %  
Sulfur. 

3 .  If the permit is to authorize recycling, then testing must be 
conducted while recycling and at the maximum ratio of recycle to 
virgin aggregate to be allowed by the permit: Maximum recycle 
percent to be determined during stack test. 

4 .  The test must be conducted under normal operating conditions. If 
normal operation includes recycling of scrubber water, the test must 
be done under the same conditions. 

G. Operating Data to Be Recorded during the Test 

Operating data must be recorded during the test in its entirety 
i.e., particulates and visible emission observations. Operating 
data must be recorded every fifteen minutes. Please use the 
attached data sheet or equivalent. 

Note: No test report will be accepted without a complete data sheet 
included. 
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1. During testing the following measurements must be made: 

a) Pressure drop across the baghouse 

c) Scrubber water flow rate. If the measurement is done indirectly 
from a pump pressure gauge, the test report must include 
calculations, nomograms or calibration data used to compute gallons 
per minute of water. 

c) Virgin and recycle aggregate input (ton per hour) as well as 
asphalt input (ton per hour). Provide the manufacturer’s rating of 
the asphalt plant at different moisture contents in the aggregate. 

d) Moisture content of the aggregate, and if applicable, the 
recycling material. 

2 .  Please provide the following data: 

a) Average fuel consumption rate (calculated or measured) 

b )  Quality of the scrubber water: percent recycled 

c) Cleaning cycles of the baghouse 

d) Operating data sheet enclosed 

H. Testing 

I. Permitt 

schedules and testing firm: Ten 

ng engineer to witness the test 

ative date May 2 6 ,  1993 

To be determined. 
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April 22, 1993 

Mr. Jack'Surma 
Tri-City Paving 
P.O. Box 326 
Little Falls, Minnesota 56345 

Dear Mr. Surma: 

RE: Performance Stack Testing Protocol, Test Plan, Exhibit C and D 

This letter is written as the result of a your notice of April 7, 1993, by 
phone of your upcoming performance test on the Barber-Greenel848A portable 
asphalt concrete plant. The test is tentatively set for the first week of May. 

Enclosed are copies of the test plan, protocol, Exhibit C, and Exhibit D, which 
must be included in the test report. It is the responsibility of the Permittee 
to submit one copy of the test report on or before the due date. 
discuss the enclosures with your consultant. 

At this time, the Company must submit a schematic of port locations for the 
proposed testing site. 
Distances above and below port locations should be included. 
has submitted this information and reviewed the enclosed test plan, protocol, 
and exhibits, the Company should contact Tom Kosevich at (612)296-7513 to 
schedule the pretest meeting. 
before the actual test date. 

If you have questions or corrections regarding the contents.of this letter, 
please contact me at (612)296-8374. 

Sincerely, 

Please 

Dimensions must be clearly marked and labeled. 
Once the Company 

Meetings should be scheduled at least two weeks 

Compliance Determination Unit 
Compliance and Enforcement Section 
Air Quality Division 

YOH:mlp3888 

Enclosures 

cc: Annette Elliott, AQD Brainerd Regional Office 
Bernadette Halverson, AQD 
AQD File No. 6818 
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