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1 .O EXECUTIVE SUMMARY 

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

particulate and opacity emission testing on the Baghouse Stack (Boeing Asphalt Plant No. 1) 

at the Thorson, Inc. facility located in Roseau, Minnesota. The series of tests was 

performed on October 13, 1993. The results are summarized in the following table: 

PARAMETER 

Volumetric Flow Rate 

ACFM 

DSCFM 

Particulate Concentration 

grlacf 

grldscf 

Particulate Mass Rate 

lblhr 

RUN 1 RUN 2 w AVER AGE 

83,429 81,268 80,312 81,670 

45,475 43,188 42,606 43,756 

0.008 0.005 0.005 0.006 

0.014 0.010 0.010 0.01 1 

5.427 

Opacity 

Hourly average (%) 

High 6-minute average (%) 

3.787 3.589 4.268 

6.38 

10.21 
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2.0 INTRODUCTION 

Nova personnel conducted particulate and opacity emission compliance testing on the 

Baghouse Stack at the Thorson, Inc. facility located in Roseau, Minnesota. On-site testing 

was conducted by D. Smith and T. Nelson. Testing was witnessed by John Leseman with 

Thorson, Inc. The testing consisted of three independent one-hour sampling for particulate 

with concurrent integrated gas sampling for Orsat analysis. Visual determination of opacity 

was also conducted. 

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

guidelines set forth in Minnesota Rules and the operating permit. 

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

and the process under investigation. 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. Results of particulate 

determinations are found in Table 2. The particulate emission rate averaged 4.268 lblhr at 

an average concentration of 0.011 grldscf. 

Opacity observations were recorded every 15 seconds for a one-hour time period. These 

results are shown in Table 3. Most of the 240 observations were in the five (5) to ten (IO) 
percent range with a few readings of 15 percent. The average opacity for the one-hour 

period was 6.38 percent and the highest average for any consecutive six-minute period was 

10.21 percent. 

' 

The results of fuel oil and aggregate moisture analysis are found in Appendix B. 

No 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 accurate 

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

Testing on the Baghouse Stack (Boeing Asphalt Plant No. 1) was performed from five ( 5 )  

test ports oriented linearly, approximately 2.67 equivalent duct diameters downstream of the 

nearest flow disturbance and approximately 3.10 equivalent duct diameters upstream of the 

stack outlet. The duct dimensions were verified on-site and found to be 64x47 inches. A 25 

point traverse was used to extract representative samples. Each point was sampled for three 

(3) minutes for a run duration of 75 minutes. Test port location is illustrated in Figure 1. 

PARTICULATE DETERMINATION 

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 these data, sampling nozzles of the appropriate diameter to 

ensure isokinetic sampling were selected. 

The particulate sampling train consisted of 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 of 

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

was connected to an Nu-Tech 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 collected by isokinetically extracting a sample gas stream 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 
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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 particulate 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 and later analyzed by chemical 

absorption using an Orsat gas analyzer. 

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 container. The probe was similarly cleaned, acetone rinsed and 

brushed and its washings were transferred to 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 volume was determined to the nearest 

milliliter using a triple beam balance. The impinger catch was transferred to a separate 

container, capped and the liquid level marked. The desiccant-packed drying column was 

weighed in the field to the nearest 0.5 grams 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 weighted to a constant weight and the results were recorded 

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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VISIBLE EMISSIONS EVALUATION 

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 average opacity. 



TABLE 1 
Nova Environmental Services, Ine. 

Project No. M93-977 

EPA METHOD 3 & 4 - RESULTS OF GAS COMPOSIT ION & MOISTURE ANALYSES 

DATE OF TEST 13-03-93 13-Oct-93 13-Oct-93 

GAS COMPOSITION, DRY BASIS (ORSAT). % -- - - 
CARBON DIOXIDE 

OXYGEN 

CARBON MONOXIDE 

NITROGEN 

GAS COMPOSITION, WET BASIS (ORSAT), 46 -- - _- - 
CARBON DIOXIDE 

OXYGEN 

CARBON MONOXIDE 

NITROGEN 

WATER VAPOR 

DRY MOLECULAR WEIGHT 

WET MOLECULAR WEIGHT 

NT = NOT TESTED 

5.20 5.00 5.60 

14.20 15.00 13.60 

NT NT NT 

80.60 80.00 80.80 

4.05 3.78 

11.06 11.34 

NT NT 

62.79 60.50 

22.09 24.38 

29.40 29.40 

26.88 . 26.62 

4.22 

10.25 

NT 

60.87 

24.66 

29.44 

26.62 

5.21 

14.27 

NT 

80.47 

4.02 

10.88 

NT 

61.39 

23.71 

29.41 

26.71 
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TABLE 2 
Thorson, hc. 
ROSeau. M i ~ g o t a  Project No. M93-977 

Nova Environmental Services, Lr. 

Baghow stack 

c s  Y E 

TESl"O.1  

DATE OF RUN 
RUN START TIME 
RUN END TIME 

STACK STATIC PRESSURE (in. HZO) 
CROSS SECl7ONAL AREA (sq. ft.) 
PITOT TUBE COEFFICIENT 

SAMPLE GAS M O m  ANALYSES 
IMPINGERS (e) 
DESSICCANT (g) 
TOTAL MOISTURE COLLECTED (g) 
SAMPLE GAS MOISTURE CONTENT ( W )  

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

DRY GAS METER COEFFICIENT 
BAROMETRIC PRESSURE (in. Hg) 
AVG. ORIFICE PRESS. DROP (in. H20) 
AVG. GAS METER TEMP. (degrees F) 

VOLUME 'THROUGH GAS METER 
AT METER CONDITIONS (cf )  
STANDARD CONDITIONS (dscf) 

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

VOLUMETRIC FLOWRATE 
AVG. STACK GAS VELOCITY (lUsec) 
ACTUAL (Ocfm) 

STANDARD (acfm) 
DRY STANDARD (dscfm) 

ISOIUNETIC VARIATION (%) 

PARTICULATE CONCENTRATION 
ACTUAL &lac0 
DRY Sl'ANDARD (gr/W 

PARTICLE MASS RATE (Iblhr) 

m 
13-Oct-93 

1040 
I155 

-1.40 
20.889 
0. 840 

198 
12 

210 
22.09 

0.0134 
0.0181 
0.0967 
0.1282 

0.9982 
29.90 
0.97 
70.2 

35.04 
34.88 

75.0 
0.198 

292 

66.57 
83,429 
58,371 
45,475 

99.96 

0.031 
0.057 

2.085 

m 
13-Oct-93 

1215 
1330 

-1.40 
20.889 
0.840 

219 
11 

230 
24.38 

0.0065 
0.0158 
0.0997 
0.1220 

0.9982 
29.90 
0.88 
83.1 

I 34.59 
33.60 

75.0 
0.198 

288 

64.84 
81,268 
57,112 
43,188 

101.40 

0.030 
0.056 

20.718 

RWBJ 

13-Oct-93 
' 1400 

1510 

-1.40 
20.889 
0.840 

218 
12 

230 
24.66 

0.0037 
0.0174 
0.1025 
0.1236 

0.9982 
29.90 
0.87 
87.3 

34.33 
33.10 

75.0 
0.198 

287 

64.08 
80.312 
56,551 
42,606 

101.24 

0.031 
0.058 

21.024 

AVERAGE 

-1.40 
20.889 
0.840 

212 
12 

223 
23.71 

0.0079 
0.0171 
0.0996 
0.1246 

0.9982 
29.90 
0.91 

80.20 

34.65 
33.86 

75.0 
0.198 

289 

65.16 
81.670 
57,345 
43,756 

100.87 

0.030 
0.057 

21.276 
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TABLE 2 CONTINUED 
T h o m n ,  Inc. 
Roseau, M i ~ e s o t a  Project No. 0193-977 

Nova Environmental Services, Iae. 

Baghouse stack 

EPA METHOD 5 - DETERMINATION OF PARTICULATE EMISSIONS FROM STATIONARY SOURCES 

TEsrNO.1 

DATE OF RUN 
RUN START TIME 
RUN END TIME 

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

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

PARTICULATE DATA 
FILTER PARTICULATE (g) 
PROBE WASH PARTICULATE (g) 
*CONDENSIBLE PARTICULATE (8) 
TOTAL PARTICULATE COLLECTED (g) 

DRY GAS METER COEFFICIENT 
BAROMETRIC PRESSURE (in. Hg) 
AVG. ORlFICE PRESS. DROP (in. H20) 
AVG. GAS METER TEMP. (degrees F) 

VOLUME THROUGH GAS METER 
AT METER CONDITIONS (cf) 
STANDARD CONDITIONS (dscf) 

TOTAL SAMPLING TIME (min.) 
NOZZLE DIAMETER (in.) 

AVG. STACK GAS TEMP. (degreea F) 

VOLUMETRIC FLOWRATE 
AVG. STACK GAS VELOCITY (Wsac) 
ACIWAL (nCfm) 

STANDARD (scfm) 
DRY STANDARD (dscfm) 

ISOKIN'ETIC VARIATION (%) 

*PARTICULATE CONCENTRATION 
ACTUAL 
DRY flANDARD (erldscfl 

*PARTICLE MASS RATE Obhr) 

WNL 

13-Oct-93 
1040 
1155 

-1.40 
20.889 
0.840 

198 
12 

210 
22.09 

0.0134 
0.0181 
O.oo00 
0.0315 

0.9982 
29.90 
0.97 
70.2 

35.04 
34.88 

75.0 
0.198 

292 

66.57 
83,429 
58.371 
45,475 

99.96 

0.008 
0.014 

5.427 

ND2 
13-Oct-93 

1215 
1330 

-1.40 
20.889 
0.840 

219 
11 

230 
24.38 

0.0065 
0.0158 
O.oo00 
0.0223 

0.9982 
29.90 
0.88 
83.1 

34.59 
33.60 

75.0 
0.198 

288 

64.84 

57,112 
43,188 

101.40 

a i , m  

0.005 
0.010 

3.787 

w 
13-01%-93 

1400 
1510 

-1.40 
20.889 
0.840 

218 
12 

230 
24.66 

0.0037 
0.0174 
O.oo00 
0.0211 

0.9982 
29.90 
0.87 
87.3 

34.33 
33.10 

75.0 
0.198 

287 

64.08 
80,312 
56,551 
42,606 

101.24 

0.005 
0.010 

3.589 

EmieeoD and JIWE rptes were cslculnted WITHOUT including condemible badr-half organics. 

AVERAGE 

-1.40 
20.889 
0.840 

212 
12 

223 
23.71 

0.0079 
0.0171 
O.oo00 
0.0250 

0.9982 
29.90 
0.91 

80.20 

34.65 
33.86 

75.0 
0.198 

289 

65.16 
81,670 
57,345 
43,756 

100.87 

0.006 
0.011 

4.268 
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TABLE 3 

Nova Environmental Services, Inc. 
Project No. M93-977 
0 bserver T. Nelson 

EPA Method 9 -- Visual Determination of the Oaacitv of Emissions 

Test No. 1 1405 on 10113l93 

Second5 
Minutes 

Seconds 0 15 30 45 
Minutes31 

32 
33 
34 
35 
36 
37 

. 38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 

59 
60 

58 

Average Opacity 1%) 6.38 High Six-Minute Opacity 1%) 10.21 
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Field Data 
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EPA METHOD 3/4/5 FIELD DATA 

SAMPLE TFWN LEAK CHECK: 

PREXSP (50.02 CFM AT 15 IN. Hg ( v a c ) p s T T m :  (O.p* CFM AT /o IN. Hg ( v a c ) a  

PArmCUL4TE CATCH DATA: 
~ 

N O S  OF FILTERS USE& / 
CONDEN?NE DATA: 

I 3 9 8  D 240 IMPINGER NO. 1 

IMPINGER NO. 2 
/ 9  8 

I I I 
IMPINGE3 NO. 3 I 

I CONDENSER I I I I 

PITOT NO. m- 
BAR. PRESS. s&?& IN Hg 

NOZZLE NO. & 

C P m  

H20 x 
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IMPINGER NO. 2 

IMPINGER NO. 3 

CONDENSER 

€PA METHOD 3/4/5 FIELD DATA 

U 

- 

SAMPLE ? R A N  LEAK CHECK: 

P R E E E :  ((0.02 C N  AT 15 IN. Hg (vac) E P O m  (OC, AT IN. Hg ( v a c w  

PARTICULATE CATCH DATA 

N O S  OF FILTERS USEB / 

CONDENSATE DATA 

00762 

I I I 

INKGRATED GAS W P U N G  DATA: 

BAG PUMP NO. BP- / BOX NO. L a - - /  BAG NO. 7 
BAG MATERIAL: TnVR R SIZE: YYC 

TIME START: s ( H R S )  

W P U N G  RATE: Y b o c c / M I N  

P R W  LEAK CHECK: 0 cc/MIN AT 20 IN. Hg 

i w E  m ~ :  / ~ O ( H R S )  

OPERATOR: 3 d s m  ,?-# 
S/N OF O2 ANALYZER USED TO MONlTOR T W N  DUlL€E 13 6 3  9 

P T O T  NO. trBTf cp 2 2 2 .  
@A% PRESS. IN Hg H 2 0 ~ I I  

NOZZLE NO. &%& N O Z N  DLA IN. 
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SAMPLE TRAN LEAK CHECK: 

PRETEST: ((0.02 C N  AT 15 IN. Hg (vac)&OSllES: a - C F h 4  AT K I N .  Hg (vac) 6 
PAAnCULATE CATCH DATA: 

NOS OF flLTFi7S USED: / 

CONDENSATE DATA: 

,90763 

IMPINGER NO. 1 

IMPINGE? NO. 2 

IMPINGER NO. 3 

CONDENSER 

I I 

I 
I 

23 0 TOTAL 

INTEGRATED GAS SAMPUNG DATA: 

BAG PUMP NO. 8 P -  1 BOX NO. BJ-’ BAG NO. 3 
BAGUAlERUV: G D L P ? ~  SZE: Y Y L  

SAHPUNG FATE YOo CC/MIN OPERATOR: B79X 
S/N OF 02 /3  6x79 

PTOT NO. PTb- Y CP 1 BY0 
EAR PRESS. 2 9 - 9 0  IN Hg m o z z  

PREEST LEAK CHECK: cc/MlN AT’ IN. Hg 

TlME START: (HRS) TlME END (HRS) 

ANALrzER USa TO MONVOR TFAN OUILI? 

NOZZLE NO. N O T N  DIA IN. 
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TANDY PC- 6 STACK TEST PROGRAM 
FIELD DATA 

I 

RESULTS 

RUN 1 RUN 2 RUN 3 
END OF RUN - RUN 135 

START OF RUN - RUN 22 

AP - RUN 45 

t M  IN/OUl - RUN 100 
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EPA METHOD 5 GAS METERING SYSTEM 
QLJAUTY CONTROL CHECK DATA SHEET 

BAR. PRESS. 22 40 IN. Hg 

VOLUME METER TEMP. ( O  F) 

. 
1 ;E) 1 (CF) INLET O U U T  

( T, + 460 

P bar 
7c = 

Vm 

7 - 0.5 
7c = 10 I 0.0319(( ) + 460) 1 

. .  

Yc = (MUST 9E 0.97 - 1;03) 
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~ I' 
~1 
~I 
' I  

TEST PROTOCOL 

PROJECT M E  7 # @ R S a A / k  os z-pu SOURCE BjRLHokSL db7-LLtS- 

PROJECT NUMBER 

EQUNALU.TT DUMEER (Deq) FOR A RECTANGULAR DUCT = 

DATE / 0 - / 3 -  9 3  
L X W X Z  
( L + W )  

DISTANCE FROM TEST PORTS TO DOWNSIRWM FLOW OISTURBANCE 
&OR Deq 

DISTANCE FROM TEST PORTS TO UPSTRE'" FLOW DISTURBANCE 

A =  

E =  

TWO VALUES. 

INCHES INSIDE DLAMETER 
L ROUND STACK 0, = 

RECTANGULAR STACK LENGTH = y7 WID'f'd 

PORT LENGTH = A INCHES 

L X W X Z  = - x - x 2  E 

(L +. W) ( - + - I  Deq = 

A =  

E =  

DLWEER$ THEREFORE. MN = 6(10 - 4 X - ) = 

DIAMEER$ THEREFORE. MN = 6(10 - - ) = 

MN = 2 r  
M =  L 
N =  L 

PORT LOCATION r\ 
LJ 

2i $ I I FLOW 

At = 3.0 
% =  z 

FLOW GEOMETRY 

I I -  

t -B- i -A-? 

INDICAE PORT LOCATION 
. 
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Appendix B 

Laboratory Data 



E.P.A. METHOO 3 ANALYSIS 
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. .  

. .  

. .  co, - FO 
, . . .  

- 
, . .  . 

AVERAGE RUN t / . 2 R Y F  
AVERAGE RUN 1 C 20 . AVERAGE RUN 1 /!4 20 . .  

. -  AV&GE k"N 3- -, 

AVERAGE RUN 2 /s-, uo AVERAGE RUN 2 /!- /gL1 
.:. /, ~~.~&:,;;:-:::'?:: .' ' AVERAGERUN3 /3-60 . :;. AVERAGE RUN 3 ... , 

AVERAGERUN2 caoo I 
. - , ? ' , , .  

I 
I 
I 
I 

~ 
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Environmental &rvica, Inc 
EPA METHOD 5 

GRAVIMETRIC ANALYSIS LABORATORY DATA 

Plant: ThbI?5hJ /&SfW Test No.: /~ RunNo.: / 

Date Submitted: / O - / T - 9 7  Transport Leakage: +No - Yes ml 

Source: .4Sf#ALT P i A d r  h6ilnrs utinrr Analyzed by: -h,46'6 /e- c h / 7 H  
Job No.: .4 9 3 - 977 Date: i o - 2 8 - 7 3  Solvent: ,+!A 

Filter Blank: Acetone Blank: Water Blank: 

Filter No.: 6076Y 100 ml (Sample) 100 ml (Sample) 
FinnlWt. = a,./%'/ g Find Wt. = g FinnlWt. = g 

Tare Wt. = 
1100 ml Wt. Gain = '-2 TareWt. = 8.'?72/ g Tare Wt. = g 

Wt. Gain = 8.@Cro g Wt. Gain = 6. O O D Y  g 

Blank Correction Calculations: 

Filter = (Wt. Gain) = - 0- 
2". 

+. 
Acetone = 
Water = 

Filter: 

Filter No. 00761 V O I U ~  Of Solvent: mi 
FinalWt.= 0,5675 g Final Wt. = g 
Tare Wt. = 8, ;/u Y / Tare Wt. = g S 
Wt.Gain= Q.&l?V g 
Less Blank = 0 , O  000 g Less Blank = 
Corrected Gain = 0,0/3Y g Corrected Gain = 

Probe and Front Half Wash: 

Imoineer Water and Backhalf Wash: 

Oreanic Extraction: Inoreanic Water Solubles: 

FinnlWt. = e F d W t .  = s 
*-Tare wt. = g 

Wt. Gain = Wt. Gmk = B 
LesaBiank= g 

~ o r r e c t e d ~ a i n = g ~ . m b F  g Correcrcd Gmk = y 

Total Particulate: 

Filter ..................... Q, 01 3'/ 8 
Front-Half Wash ....... 8 
Ex traction.. ............. g 
Water Solubles ......... g 

@.or 8 [ 
,g. 09bjL 

Total Pnrticulnte .................. P 

Front-Half includes sampling train ~mpoourls up (0 ad iIlClUding h e  filter. 
BPfk-Half is from the filter. up to and including the third impinger. 

9 7 a r e  weight hen  is of evaporating dish or beaker. 



Environmental Services, Inc 
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EPA METHOD 5 
GRAVIMETRIC ANALYSIS LABORATORY DATA 

Plan(: A Test No.: / RunNo.: 2- 
source: fiSPI/ALT P & h 7  BALIfm .sc o d m f r  Analyzed by: bwnvm'C 6. s % / T M  
Job No.: /h I 3  - 977 Date: m - 1 g - 9 3  Solvent: dh 
Date Submitted: (0  -/5-*93 TransponLeakage: &No -Yes ml 

Filter Blank; Acetone Blank: Water B l a d z  

Filter No.: 00 76c/ 100 ml (Sample) 100 ml (Sample) 
F i d W t .  = g FionlWt. = d,i/9z/ g FinaiWt. = g 

g Tare Wt. = g Tare Wt. = U , i " /  g Tare Wt. = 
Wt. Gain = 0. UO@O 3 Wt.Gain= @.(.OOrl g /100 ml Wt. Gain = %. @O lg l l00 ml 

Blank Correction Calculations: 

Filter: probe and Front Half Wash: - 
Filter No. 60 7-42 
Final Wt.= U, ./ 9.5-2 g 
Tare Wt. = 8. Y,7%?7 g 
Wt. Gain = 0, 00 6 5  g 
LessBlank = 0. b O D 0  3 
Corrected Gain = 0 ,  ~906.57 q 

Volume Of Solvent: FF ml 

Wt. Gain = d- 01 600 g 
Less Blank = $r. aaprl7-J 
Corrected Gain = M.'dIF? B g 

Final Wt. = g 
Tare Wt. = g 

Imoineer Water and Backhalf Wash: 

O m w c  Extraction: 

FiaalWt. = 4 Final Wt. = 8 
* q u e  Wt. = g * q u e  Wt. = g 

L w s B l a n k =  p. D O O Z  g Lesa Blank = % 
Corrsted Gam = e. 0 9 9 7  g Corrected Gain = g 

Total Paniculate: 

Filter 
Front-Half Wash 

Wt. Gain = a. .69fl g Wt. Gain = B 

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

Extraction.. ............. ....... a 
Water Solubles.. ....... A 

.................. T d  P d c u l v e  P 

Fmt-Half includes snmplig tram componeuts up to and including the filter. 
Back-Half is from the filter. up to and urcluding the h r d  impmger. 

* q u e  weight bem IS of evnpontmg dish or baker. 
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Environmenral Services, Inc 
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EPA METHOD 5 
GRAVIMETRIC ANALYSIS LABORATORY DATA 

Test No.: 
Source: ASPHALT PLhdY #6&e cuTU?- Analyzed by: 
Job No.: m93 - 9 7 7  Dab. 
Date Submtted: 

Filter BlanL: Acetone Blank: Water B l a k  

Filter No.: do  76 100 ml (Sample) 100 ml (Sample) 
Final Wt. = 0. V92/  g FinaIWt. = g FinalWt. = g 
TarsWt. = 8. ( / q Z /  g Tare Wt. = Tare Wt. = g 
Wt. Gain = O,OOOb g 0. -1 gI100 ml 

Blank Correction Calculations: 

557, r H  
Solvent: d29 

Yes ml io - /5- -93 ~ w r t  Leakage: )c No - 

Wt. Gam = W g I l W  ml Wt. Gain = 

Filter = (Wt. Gain) = - 
.I Acetone= T< m l x  1100ml= 6 .oooszg , *' 

Water = 20" m l X  I100 ml = 6. - D O L  g ,2 * 

Filter: Probe and Front Half Wash: 

Filter No. 860.76 volume Of Solvent: 5-Y ml 
Final Wt. = Y'i s F i d  Wt. = ' g 

Wt.Gain= 0,0037 g Wt. Gain = @ . O I > b @  g 
Less Blank = 4, D O 5 0  g Lzss Blank = m . 0 - 7 2  g 
Corrected Gain = 0.0037 p CorrectedGain = -6 .01?3gB 

TareWt. = 8, Y Y R 9  g Tare Wt. = ' g 

Imoineer Water and Backhalf Wash: 

Oreanic Extraction: hornanic Water Solubles: 

Final Wt. = 3 F d W t .  = s 
* l a r e W t .  = g * l u e  wt. = g 
Wt. Gain = a5. I O Z ?  g Wt. Gain = s 
LessBlank=  W ooo.? g Lao B l m k  = D 

C o m t e d  Gain = g Corrected Gain = 

Total Particulate: 

GC 1025- g 

Filter ..................... o , e o 3 7  4 
Front-Half Wash.. ..... P f , O l * Y  E 
Extraction ............... 0 . 1  02s B 
Water Solublcs ......... P 

.................. To(p1 Paniculate P 

Front-Half includes snmpling train mmponenls up tu nnd k l r d m g  the filter. 
Back-Half is from the filter, up to and including the third impinger. 

* q a r e  weight here is of evnponting disb or beaker. 
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INTERPOLL LAEORATOUIES. :IC. 
4500 BALL ROAD N.E. 
CIRCLE PINES. MINNESOTA sM14.:819 
TEL: 6121786.6020 
FAX.812/788.7854 

Novtinber 15, l 9 Y . 7  
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Nova Environincntal Services. Inc .  
1107 Hazcltin,: Blvd., Sui rz  43U 
Cliaska, Minneso:a 55318 

Attention: Dwayne Smirh 

LABORATORY REPORT: #14% , 

NOVA PROJECT: #?V13;-9:7 

SAMPLES COLLECTED: ' October 13, 1993 
SAiMMPLES RECEIVED: October XI, 1993 

Sample Idcntificatiun: 
Samplc Type: 
Laboralory Log Niiiubcr: 

Piir :imz fer 

Mclhod 5 :  
Probc wash 
Probe wash voiittne 
linpinger catch (back half) 

T l R Z  T l R 3  
& I -  STra in  X I - 5  Train 

I47Y-U2 1473 - 0 3  

T l R l  
M -5  Train 

147s- 0 1 

.Unirs 

l!.OlGO 0.0176 

Sainplc Idvn[iiiccttion: 

Saniplc Type: 
Laboratory Log Numher: 

Paramcrcr 

Method S :  
Probc wd\h 
Probe wa,h \olumc 
ImpinSer catch (back h J f )  



Intcrpoll Laborntorits ,  Inc. 
Lahwatory Report 4;1478 
Nova Environii:e:it;d Services, I::<. 

Sample Identification: 

Sample Type: 
Laboratory Log Numbzr :  

- . _  - "  . - __ -  & _.. 
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Pariini e k r  

Lcad 
Total fluorine 
Total chiorin? 
ToLiil brominc. 
Total PCB 
Gross heating vd:ic 

Ash 
Flashpoint 
Spcciric gravity 
Acidity 

suirur 

Mcrko  - 
sw- S46,6010 
sw-846, ?056 
SW-816,90Sb 
SU'-S4h, YO56 
sw-816. EO80 
ASThf G2411) 
A S T X I  Dl552 
ASThl D 8 i J  
ASTM D93 

ASTM DlOY j 
ASTM Dl23Y 

November 15. 1993 

Tar!et 
Dckciioii  

Liniit 

0.001 
0.0002 
0.00; 

0.OOl13 
1.1 

5 
8.05 
0.01 

2 
0.0005 

0.01 

P.?gL? 2 01' 3 

Tt 
Used Oil 

Fuzl 
1473-C6 

c 0.vo1 
0.0015 
11.03? 

0.0003 
c 1.1 
.1'6Y27 

0.45 
0.52 
113 

0.9oti.F 
6.79 
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I!itcrpoll Lahorarories, Inc.  
L a b o r ~ o r y  Rcport +I478 
N o v a  Euvirunmental Sc:r.iics, Inc 

Kovcmber 15, 1993 
Page 3 of 3 

1478.07 T l R l  
1478- os TIR? 
1478-09 T1 R3 

4.20 
4.48 
3.71 

Respccifully subniit tcd,  

GWH/cg 
c = I C ~  t h m  
N R  = nut rtqttircd 
Invuice  E n c l o d  

dAndysis  pcrfcrmcd by ASTM Xfcthod D3173. 
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Appendix C 

Calculation Equations and Report 
Nomenclature 
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Nornendature 

Cross-sectional area of duct 

Cross-sectional area of n o d e  

Water vapor in gas stream, proportion by volume 

Particulate Concentration. actual, wet basis - grlacf 

Particulate concentration at dry standard conditions - grldscf 

Excess air, percent by volume 

Specific gravity relative to air, dimensionless 

Isokinetic variation, percent by volume 

Molecular weight of flue gas. dry, Ibflb-mole 

Mass flow of wet flue gas, I b h  

Total particulate collected. grams 

Particulate mass flow, I b h  

Molecular weight of flue gas, wet, Ibflb-mole 

Barometric pressure, uncompensated, inches of mercury 

Static pressure of duct, inches of water 

Absolute gas pressure of duct, inches of mercury 

Actual flue gas volumetric flow rate, acfm 

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

Average dry gas meter temperahwe., "R 

Average stack gas temperalure, "R 

Total sampling lime, minutes 

Total volume of liquid collected in impingm and desiccant, ml 

Volume of gas sample measured by gas meter, cubic feet 

Volume of gas sample corrected to standard conditions. dry standard cubic feet 

Volume of water vapor in gas sample, c n m t e d  to standard conditions 

Linear velocity of flue gas. feet per second 

Dry gas meter calibration factor 

Orifice meter differential pressure. inches of water 

Velocity pnssure of flus gas, inches of water 

Actual gas density, pounds per cubic fee4 

i 



I 
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Calculation Equations 

EPA Method 2 

v, 

Q 

Qd 

M* 

P 

4.995 Qd G, 

0.04585 P,M, 

I 
I 
I 
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Calculation Equations 

EPA Method 3 

(0.44 X %COJ + (0.32 X %Od + (0.28 [%N2 + %CO)]) 

Md (1-Bd f 18 %, 

20.9 - %02 

% c02 
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Calculation Equations 

EPA Method 5 

17.647 V, Y 

0.047070 V, 

vw 

v w  + v, 

P 15.432 

Lva 

272.22 
r 

1 P, + rH/13.6 

1 i 

I 

0.00857 C, Qd 

I T. v m  
0.09450 
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acfm 
"C 
CI 
CC(N 
Cfh 
cu. ft. 
dscfm 
"F 
dia 
ft.lsec. 
gph 
a m  
grlacf 
grldscf 
gr/dscf @ 12% C02 

gr/dscf @ 7% O2 
g 
hrs 
in 
in Hg 
in H20 
in WC 
Klblhr 
lb 
lbldscf 
lblhr 
1bIMMBTU 
M w  
mg 
mg/dscm 
min 
PPm 
ppm wlw 
PSIA 
PSIG 
"R 
S X .  

sq. ft. 
tph 
ug 
% v/v 
% wlw 

REPORT NOMENCLATURE 

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 
Grains 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 

, 
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Appendix D 

Quality Assurance Data 



8-TY?E PITOT TUBE INSPECTION SHEET 

PITOT "Bm: PTB- 4 
DATE OF INSPECTION: 

TECENICEW: D - 5 i h .  

PITOT T W E  DINENSIONS: 

External tubing diameter (D.) IN. (.1875>. 375) 
Base to Side A opening plane  (PA) - IN. (A=B) 
Base to Side B opening plane (P,) - IN. (1.05D.2.1.50Dt) 
Side A to Side B opening plane (P) - IN. (PA + Ps) 

ALIGNXENT: 

B, 4 5' 
B, 4 5' 

degrees 
degrees 

degrees ++ degrees 
IN. 

2 ,C .125" 
W 3 .03125" 

DISTAXCZ FROM PITOT TO PROBE COMPONENTS: 

Pitot to 0.500"  nozzle IN. 2 . 750  

Pitot to thermocouple IN. >, .750 
Pitot to probe sheath 2 IN. >, 3.00 

Pi tot to thermocouple IN. >, 2.00 
(parallel to probe) 

(perpendicular to probe) 
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NOZZLE CALIBRATION DATA BHEET 

NOZZLE IDENTIFICATION NUMBER: p?i - 
FIELD TECHNICIAN: J. 5 +. 
DATE OF CALIBRATION: (k 5, ce 

POSITION DIAMETER (INCHES 1 

. 197 IN. 

AVEXAGE: 178 IN. 

N0TE:Nozzle is rotated by 60 degree.increments and diameter 
measured to the nearest 0.001 inch. 
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G R A S E B Y ,  
' N U  TECH -RTL 

C A L I B R A T I O N  S H E E T  - - - - - - - - - - -  - - - - -  
Customer : NOVA 
Date : 4/5/93 

Serial : 80672 

CALCULATION DATA FOR RUN : 1 
1. Barometric Pressure, P(B): 30.20 
2. Orifice Setting, Delta H : 2.00 
3. Finial Reading ( T e s t )  : 958.632 
4. Initial Reading (Test) : 948.065 
5. Volume, V(T)  Cubic Feet : 10.567 
6. Temp Initial T ( T ( 1 ) )  F : 68 
7. Temp Finial T(T(F)) F : 68 
8. Finial Reading (Box)' : 86.090 
9. Initial Reading (Box) : 75.400 
,lo. Volume, V(B) Cubic Feet : 10.690 
11. Temp Initial T(B(1)) F : 73 

13. Elapsed T i m e ,  Minutes : 14.0 
12. Temp Final T(B(F)) F : 77 

2 3 
30.20 30.20 
0.75 6.00 

969.414 980.015. 
958.835 969.678 
10.579 10.337 
68 69 
69 69 
97.026 107.659 
86.300 97.302 
10.726 10.357 
75 75 
75 82 
22.0 8.0 

Delta H(a) 
Gamma 

: 1.9202 1.7775 1.9603 
: 0.9967 0.9966 1.0014 

Calibration Performed By : 
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Appendix E 

Process/Source Information 
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October  27, 1993 

P.O. Box 40 
4101 Bernidji Avenue No 

aernidii. MN 56601 
z i a m - 5 4 1 3  

I 
M r .  Timothy Roland Nelson 
P r o j e c t  Manager, Nova 
S u i t e  400 H a z e l t i n e  Gates  
1107 H a z e l t i n e  Blvd 

I 
Chaska, MN 55318 I 
Dear Tim:  

I have enc losed  t h e  i n f o r m a t i o n  y o u  r e q u e s t e d  from E x h i b i t  C.  I have 
i n c l u d e d  a l l  t h e  i n f o r m a t i o n  t h a t  I b e l i e v e  p e r t a i n s  t o  o u r  f a c i l i t y .  

I hope t h i s  w i l l  e n a b l e  you t o  complete  t h e  r e s u i t s  for t h e  Roseau t e s t .  

I 
I 

I f  you have any q u e s t i o n s ,  p l e a s e  c a l l  me a t  218-751-5413. 

I Yours t r u l y ,  

JL/kn 

Enc losu re  
I 
I 
I 
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REQUIRED DATA 
for 

PROCESS EHISSIONS 

.. . . .. .. ... . Thorson, Inc. . .  Company Name 

C. Equipment & Operating 'Data 
. . .  

. .  

., 

1. Process Equipment No./Ident. Boeing AsP'halt Plant 111' .' 
. .  . . ., 

2 .  Process Equipment Description Portable-Hbt M i x  Asphalt Production 

Plant. 

3 .  Process equipment operating under normal operating conditions? 

No . Yes xx . Process rate during the testaPProx. 410'ton/.Hr. 
.(rav materials or finished,product) (Finished Prod) 

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. Typehodel Of control equipment Baghouse Dusteaster P-80-1152 . .  
2. 

3 .  Air flov through the control equipment 80,000 acfm. 

Air pressure drop across the conkrol equipment ' 2-7 ave. 4 .,5. 

., 
4 .  Vas .'the control equipment operating norm ally?^ yes 

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

Several rows of  bazs were chanzed the 1 s t  part of October 
because bad burner fuel had plugged them up. 

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 Hanager. 

, . Position Foreman 

-14- 
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REQUIRED DATA 

COKBUSTION SOURCES 
for I, 

. .  . . . . . . . .  

. . .  . . . . . . . . .  :. Company Name Thorson, Inc. . .  ................ I . . .  

C. Fuel Input . . . . . .  
8 ,  . .:..:I: I '  

. . .  . . . . . .  
. . . .  . . .  .. ..'. - 

1. Itemize all fuels and materials that .are. added.t,o,-the;.combustion process 
during the test period. Attach ultimate analys the fuel. 

. . . ~ ,  . . . .  . .  . . . . . . . . . .  

- 
FUEL DESCRIPTION ,INPUT & As Rec'd HEAT INPUT 
Coal:State, City, Hine (LBS/HR) HOISTURE (BTU/LB) (BTU/HR) 
Oil: Specify Grade (GAL/HR) As Rec'd (BTU/GAL) 

No.  O i l  Used 784  Gal/Hr. approx 

No-  O i l  Used 8 2 2  Gal/Hr. approx. 

N o .  3 O i l  Used 8 2 8  Gal/Hr. approx. 

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? 
yes . If not, explain 

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

No changes 

D. Equipment h Operating Data 

1. Furnace No. 

2 .  Furnace Hfg. 

3 .  'Qpe of Firing 

4 .  Furnace operating under normal operating conditions: No , 
Yes 

- 12- 
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RsvMHl93 
Asphalt Plant Operating Conditions During Stack Testing 

Test Datels) /fJ-13- 4 3 
I 

P Q t  Mfr. & Model / 30r;,, CiaX Type (circle one): Drum Mix Conventional 
Other b t ) :  

,I 
I 

p tion Control Equipment:@ Venturi Scnrbber wet acwbbar cyclone multiclona 

List model: 
loirole one) If wet scrubbirq:- % s c ~ b b a r  water recycled 

Normal prssmurs drop ncrwe ocntrol egu+mrm: I n c h e s  water 
Was oontrol egrlpmant opamtlng nomdly &ring tasting? L aofm at F 

r 
ow through contrd equipment: 
6. procodures of last maintsnance/cleaning of.oontrol eqipmant 

Fuel Input BTUIGAL Heat Input %Moisture Ins received In nWrsgata) 
( G d l h d  la. rsosivedl IBTURIR) W O i "  rooycle combined 

Test No.- 

. . .  Run 1 . .  

Run 2 

Run 3 

i 

i 

. .. 

i 

I 

~ ~ 

Rant Operator'. Cernfioauon: I certlty that the lnformallcn .ubrmtlod heroin Is Wouraca and oorrsot and that no 
Infomaeon requsetd wns whhhdd f r a  the Dinuon Manager. I B y : - Q f l d  h.& I Phone: 7.Y1 -Zc// 3 

postwn: p/ d& 
II information required must'be completed and submmed as part of the performance tet. Failure to submit 

,he required Information will result in an incompleto performance test report. 
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