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REPORT CERTIFICATIONS 

1. Certification of sampling procedures by the sampling team leader: 
I certitjr under penalty of law that the sampling procedures were performed in accordance with 
the approved test plan and that the data presented in this test report are, to the best of my 
knowledge and belief, true, accurate, and complete. All exceptions are listed and explained in 

Name: Ted M. Gibbons 
the report. 

Title: Technical Services Technician Date: 3 - a 6 - 9 c/ 
Signature: Pm& ' &  

2. Certification of analytical procedures by the responsible sample analyst: 
I certify under penalty of law that the analytical procedures were performed in accordance 
with the requirements of the test methods and that the data presented in this test report are, to 
the best of my knowledge and belief, true, accurate, and complete. All exceptions are listed 
and explained in the report. 
Name: Ted M. Gibbons Signature: D v  urn+ 
Title: Technical Services Technician Date: S-&- 7 q  

3. Certification of test report by testing department senior staff: 
I certify under penalty of law that this report and all attachments were prepared under my 
direction or supervision in accordance with a system designed to assure that qualified 
personnel properly gathered and evaluated the test information submitted. Based on my 
inquiry of the person or persons who performed the sampling and analyses relating to the 
performance test, the information submitted in this test report is, to the best of my knowledge 
and belief, true, accurate, and complete. All exceptions ar 
Name: Alan L. Trowbridge Signature: 

Title: Director of Technical Services Date: 

4. Certification of test report by the emission facility Owner or Operator: 
I certify under penalty of law that the information submitted in this report accurately reflects 
the operating conditions at the emission facility during this performance test and describes the 
date and nature of all operational and maintenance activities that were performed on the 
process and control equipment during the month prior to the performance test. Based on my 
inquiry of the person or persons who performed the operational and maintenance activities, 
the information submitted in this test report is, to the best of my knowledge and belief, true, 
accurate, and complete. All exceptions are listed and explained in the cover letter or 
attachments submitted with this report. 

Name: ,-, &\<w!, c ,  Signature: P j~ 
Title: i?cCh,khn-, t- Date: 8/dF/'i+ 
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i RESULTS OF A SOURCE EMISSION COMPLIANCE TEST ON AN 
ASPHALT PLANT OPERATED BY L.C. KRUSE & SONS, INC. 

NEAR ADRLAN, MINNESOTA, JULY 19,1994 

MMT Report Number: 10079 
MMT Project Number: 9601 

Report Issued: August 26, 1994 

1 INTRODUCTION 

MMT Environmental Services, Inc. (MMT) was contracted by L.C. Kruse & Sons Inc. to perform a 
source emission compliance test on a single source at their portable hot-mix asphalt plant operating 
near Adrian, Minnesota. The source is a Portec, Inc., Pioneer Division, model DM asphalt plant with 
serial number 113-36-DM-106. Emissions generated by the plant's aggregatdasphalt drum mix 
operation are controlled by a Dust Eater P-85000 fabric filter baghouse. The baghouse exhaust was 
tested for particulate and visible emissions on July 19, 1994. The test was performed as a condition 
of Minnesota Pollution Control Agency (MPCA) air emission permit number 323-B-89-OT-1 which 
identifies the source as Emission Point # I .  This report presents the results ofthe test program along 
with all substantiating documentation. 

The MMT sampling team consisted of Messrs. Ted Gibbons, Bill Anderson and Alan Trowbridge. 
Messrs. Damn Kruse and Daniel D. Schultz represented L.C. Kruse & Sons, Inc. throughout the test 
period. Mr. Craig Averman (MPCA-St. Paul) and Ms. Janelle Jacobson (MPCA-Marshall) were 
present and witnessed portions of the test proceedings. 

2 TESTRESULTS 

The results ofthe particulate emission test are presented in Table 2.1. The data indicates an average 
effluent particulate concentration of 0.018 grains per dry standard cubic foot and an average source 
particulate emission rate of 5.91 pounds per hour. 

The visible emission test was performed concurrent with the second particulate test run. The 
maximum observed plume opacity was zero (0) percent; i.e. no visible emissions were observed 
during the test period. 

MPCA air emission permit number 323-B-89-OT-1 states that the asphalt concrete plant must not 
exhaust any gases (1) which contain particulate matter in excess of 0.04 grains per dry standard cubic 
foot or (2) which exhibit 20 percent or greater opacity. The test results indicate that the source, 
under the conditions tested, was in compliance with these two emission standards. 

The average process weight rate (aggregate + asphalt) during the test period was 406 tons per hour. 

Sample acqusition during test run # I  was interrupted for approximately 18 minutes due to loss of 
electrical power caused by a transformer burn-out. The delay should not have had any significant 
impact on the test results. 

No other problems were encountered during sample acquisition or analysis. Based on a review of 
the entire test proceedings, it is MMT's opinion that the results presented herein are accurate and can 
be used for compliance status determination. 
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Table 2.1 
Particulate Emission Test Results 

L.C, Kruse & Sons, Inc., Adrian, Minnesota 
Asphalt Plant Baghouse Exhaust, July 19, 1994 

Parameter Run#lJ  Run#2 Run#3 Average 

Time of Test; 
Start Time, hr 
Finish Time, hr 

Effluent Temperature, O F  

Effluent Moisture Content, Yo v/v 

Effluent Composition Parameters; 
Carbon Dioxide, YO v/v dry 
Oxygen Content, YO v/v dry 

Effluent Volumetric Flow Rate; 
Actual Conditions, acfm 
Standard Conditions, scfm 
Dry Standard Conditions, dscfm 

Effluent Particulate Concentration; 
Front Catch Only, gddscf 
Back Catch Only, gr/dscf 
Total Catch, gr/dscf 

Source Particulate Emission Rate; 
Classical Method, Ib/hr 
Ratio of Areas Method, Ib/hr 
Average of Two Methods, Ib/hr 

1032 
1158 
23 1 

35.1 

6.4 
12.4 

82,009 
58,129 
37,750 

0.0076 
0.0065 
0.0141 

4.56 
4.36 
4.46 

1246 
1353 
228 

33.3 

5.6 
13.4 

82,389 
62,604 
41,756 

0.0062 
0.01 13 
0.0175 

6.27 
6.15 
6.21 

1442 _-- 
1553 --- 
221 227 

35.6 34.7 

6.5 6.2 
13.0 12.9 

79,733 81,377 
57,030 59,254 
36,721 38,742 

0.0191 1 ,- 0.0110 . 
4 -__-I 

0.0032 0.0070 
0.0223 0.0180 

7.04 5.96 
7.06 5.86 
7.05 5.91 

Test Quality Control Parameters; 
Total Sampling Time, min. 62.5 62.5 62.5 62.5 
Total Volume Sampled, dscf 36.429 41.405 37.192 38.342 
Total Particulate Mass Collected, g 0.0333 0.0470 0.0539 0.0447 
Average Isokinetic Variation, YO 95.6 98.2 100.3 98.0 

Standard Conditions: 68"F, 29.92 in. Hg % b  
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3 PROCESS DATA 

Production data is presented in Appendix E and summarized in Table 3.1. 

During the test period the burner on the plant's aggregate drum dryer was fired with used oil. 
The results of the fuel analysis (as received basis) are as follows: 

Gross heating value, BWlb ................. 18,476 

pH ........................................................ 6.80 
Organic halogen content, ppm .............. 1960 
Ash content, % wt ................................. 0.57 
Sulfur (S) content, % wt. ...................... 0.53 
Lead (Pb) content, pg/g ........................... 50 
PCB content, pg/g ................................... <5 

Flash point, OF ........................................ 180 

Table 3.1 
Summary of Process Data 

L.C. Kruse & Sons, Inc., Adrian, Minnesota 
Asphalt Plant Baghouse Exhaust, July 19, 1994 

Parameter Run #1 Run  #2 Run #3 Average 

Time of Test, hr 
Start 1032 1246 1442 _-_ 
Finish 1158 1353 1553 --- 

Aggregate Usage, ton/hr 380 380 382 38 1 
Asphalt Usage, ton/hr 25.2 25.1 25.2 25.2 
Total Process Weight Rate, tonlhr 405 405 407 406 

Process Weight Rate; 

- - .,? i'' Aggregate Moisture Content, YO - 
Dryer Gas Temperature, OF 24 1 24 1 240 24 1 I 4 1  

q- 

Baghouse Pressure Drop, in WC 6.2 6.3 6.3 6.3 

3 
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4 TEST PROCEDURES 

In order to determine the pollutant emission rate from stationary sources, the Environmental 
Protection Agency (EPA) has established a series ofreference methods which specify the manner in 
which tests must be performed. These reference methods are found in the Code of Federal 
Regulations (40 CFR 60) under Title 40 "Protection of the Environment"; Chapter 1 "Environmental 
Protection Agency"; Subchapter C "Air Programs"; Part 60 "Standards of Performance for New 
Stationary Sources"; Appendix A "Reference Methods". Unless otherwise noted, the tests presented 
in this report were performed according to the EPA Reference Methods as revised on July 1, 1993. 
A brief description of the test procedures used follows. 

4.1 SAMPLING POINTS 

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. Site specific data is presented in Figure 4.1. 

4.2 EFFLUENT VOLUMETRIC FLOW RATE 

The effluent volumetric flow rate was determined 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), 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. 

4.3 EFFLUENT COMPOSITION AND MOLECULAR WEIGHT 

The density of the effluent was determined per EPA Method 3 which is entitled "Gas analysis for the 
determination of dry molecular weight". One gas sample was collected during each EPA Method 5 
particulate test run. The gas samples were 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. 

4.4 EFFLUENT MOISTURE CONTENT 

The effluent moisture content was determined per EPA Method 4 which is entitled "Determination of 
moisture content in stack gases". Data for making the gas moisture content determinations 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. 
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Figure 4.1 Site Description Form 
L.C. Kruse & Sons, Inc., Adrian, Minnesota 

Asphalt Plant Baghouse Exhaust Test, July 19, 1994 

a( 
b 

SAMPLING LOCATION DATA 

Baghouse Drum Mixer 
/ 

C ?  1 c 1  
r 

Stack Cross-Sectional Dimension; 
Depth (traverse side), inches.: ........ 47.25 
Width, inches .................................. 63.75 
Equivalent diameter, inches _........... 54.27 

Before ports, inches .......................... I50 
After ports, inches ............................ 174 
Before ports, stack diameters ............. 2.8 
After ports. stack diameters ............... 3.2 

Length of straight, undisturbed flow; 

Number of sampling points; 
Required by EPA Method 1 ................. 25 
Actually used ....................................... 25 

Number of ports ............................... 5 
Number of points per port ................. 5 

Particulate test sampling time; 
Minutes per point: .............................. 2.5 
Minutes per test run: ....... .............. .... 62.5 

SAMPLING POINT LOCATION WITHIN STACK CROSS-SECTION 

5- 

4- 

1 10.0 4.7 Points 3 -  
30.0 14.2 

2-  
2 
3 50.0 23.6 

5 90.0 42.5 

Point Percent Inches 
Number of Traverse from Wall 

4 70.0 33.1 1 -  

Ports  A B c D E 

SAMPLING SITE SCHEMATIC 

47.25" E 163.75" 

\up40s Sampling Ports 

5 
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4.5 EFFLUENT PARTICULATE CONCENTRATION 

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 isokinetically withdrawn 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 constant temperature 
(248*25"F). Water vapor, orgadic vapors and inorganic vapors which passed through the filter 
were collected in an impinger trap which was ice-cooled to maintain an exit temperature of not 
more than 68°F. 

The EPA Method 5 sampling train (Figure 4.2) includes a heated sampling probe with attached 
nozzle, thermocouple and S-type pitot tube. The probe attaches to the front sample case (hot box) 
which houses a glass cyclone (optional) and an all-glass in-line filter holder in a temperature 
controlled environment. The front sample case is connected to the back sample case (cold box) 
which houses a series of glass impingers and a desiccant column in an ice bath. The back sample 
case is connected to the control unit which contains the sample vacuum pump, gas meter, pressure 
and temperature indicators and all operating controls. 

A representative particulate sample was acquired by sampling for equal periods of time at the center 
of a number of equal area regions within the stack/duct. At each sampling point the gas velocity 
head and temperature were measured and the sampling rate rapidly adjusted to isokinetic conditions 
with the aid of a nomograph or programmable computing device. Sample gas drawn into the nozzle 
flowed through the probe to the glass fiber filter where the solid particulate matter was collected. 
The gases then passed through the ice-cooled condenser (impingers and desiccant column) which 
quantitatively removed all moisture and condensable particulate matter from the gas stream. The gas 
then passed through the vacuum pump, the dry test gas meter and the calibrated orifice. 

Leak checks to detect any dilution air being pulled into the sampling line were performed at the 
beginning and end of each test run and also when and if any sample line connections were broken 

After completion of each test run, the sampling train was removed to the clean-up area for sample 
recovery. The filter was removed from the filter holder and placed in Container #1. Particulate 
matter collected in the nozzle, probe and all connecting glassware in front of the filter was 
quantitatively transferred to Container #2 by means of a distilled water wash followed by an acetone 
wash. A stiff brush was used in the probe cleaning step to help dislodge deposits. 

The liquid collected in impingers #1, #2 and #3 was measured and transferred to Container #3. 
These impingers and all connecting pieces between the filter paper and the desiccant column were 
then rinsed with distilled water and these rinsings were added to Container #3. These same pieces 
were then rinsed with acetone and these rinsings were placed in Container #4. 

The desiccant column was then weighed and its contents transferred to a waste desiccant container. 
Samples of the rinse solutions (water and acetone) were retained as analytical blanks. 

Sample particulate analysis was performed at MMT's laboratory. The filter was dried in a 105°C 
oven for three hours and then desiccated to a constant weight. The contents of Container #2 were 
quantitatively transferred to a tared beaker, evaporated at ambient temperature and pressure to near 
dryness and then desiccated to a constant weight. 

6 
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Figure 4.2 Particulate Sampling Train Description 
L.C. Kruse & Sons, Inc., Adrian, Minnesota 

Asphalt Plant Baghouse Exhaust Test 
July 19, 1994 

PARTICULATE SAMPLING TRAIN IDENTIFICATION 

Sampling Train Manufacturer: ..... MMT Environmental Services, Inc. 
Sampling Train Model: ................ Universal Stack Sampler, unit #4 

3ot Box Set-up and Operating Temperature; 
Cyclone used: ........................ No 
Filter Media: .......................... Glass Fiber Filter, Whatman GFIC, 11.0 cm diameter 
Filtration Temperature: .......... 248 * 25 degrees Fahrenheit 

:old Box Set-up; Impinger Type and Initial Contents 
Impinger #1: .__._ Modified Greenburg-Smith design, 100 ml deionized, distilled water 
Impinger #2: ..... Standard Greenburg-Smith design, 100 ml deionized, distilled water 
Impinger #3: ..... Modified Greenburg-Smith design, empty 
Impinger #4: .._.. Modified Greenburg-Smith design, = 250 grams silica gel, indicating type 

qozzles Used: ................ MMT #L2, 0.249" diameter, stainless steel 
Sampling Probe Used: .... MMT #75, stainless steel liner 
%tot Tube Used: ............ MMT #67, S-type 

PARTICULATE SAMPLING TRAIN SCHEMATIC 

Impinger Series (31 

7 
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The contents of Container #3 were analyzed for condensable organic Compounds using the 
chlorofodethyl ether extraction procedure described in Minnesota Rule 701 1.0725. The collected 
extract was transferred to a tared beaker, evaporated at ambient temperature and pressure to near 
dryness and then desiccated to a constant weight. The contents of Container #4 were quantitatively 
transferred to a tared beaker, evaporated at ambient temperature and pressure to near dryness and 
then desiccated to a constant weight. 

The mass of particulate matter collected and the volume of gas sampled were used to calculate'the 
effluent particulate concentration. The source particulate mass emission rate was calculated by 
multiplying the effluent particulate concentration by the source volumetric flow rate. Separate 
calculations were performed for total catch, front catch only (Containers 1 & 2) and back catch 
only (Containers 3 & 4). 

4.6 SOURCE PLUME OPACITY 

The source visible emissions were determined by the visual observations of a certified visible 
emissions evaluator per EPA Method 9 which is entitled "Visual determination of the opacity of 
emissions from stationary sources". 

In this procedure, the observer positions himself at a distance sufficient to provide a clear view of the 
emissions with the sun oriented in the 140 degree sector to his back. Consistent with this 
requirement, the observer's line of site was, as much as possible, perpendicular to the plume's 
direction. 

Opacity observations were made at the point of greatest opacity in that portion of the plume where 
condensed water vapor was not present. Observations were made at 15-second intervals and 
recorded to the nearest 5 percent opacity. 
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5 QUALITY ASSURANCE 

The project manager is responsible for implementation of the quality assurance program as applied to 
any specific project. I 

5.1 SAMPLING QUALITY ASSURANCE 

Source sampling quality assurance procedures are implemented to ensure work is performed: 
! 

+ by competent, trained individuals experienced on the specific methodologies being used 
+ using properly calibrated equipment 
+ using approved procedures for sample handling and documentation 

All measuring devices (pitot tubes, dry gas meters, thermocouples, portable gas analyzers, etc.) are 
uniquely identified and calibrated with documented procedures and acceptance criteria before and 
after each field effort. Records of all calibration data are maintained in the files. Prior to  the test 
program, MMT provides the following: 

+ filter numbers and tare weights of all filters available for the test 
+ results of an acetone residue analysis on the acetone to be used during the test 

calibrations of all pitot tubes, dry gas meters, orifice meters, thermocouples and probes 

Specific details of MMT's QA program for stationary air pollution sources may be found in "Quality 
Assurance Handbook for Air Pollution Measurement Systems", Volume I11 (EPA-600/4-7-027b). 

5.2 ANALYTICAL QUALITY CONTROL 

MMT maintains a vigorous quality control program for all sample analyses. This program is based 
on the general guidelines given in "Handbook for Analytical Quality Control in Water and Waste 
water Laboratories" (EPA-600/4-79-019); March 1979 . This program suggests guidelines in the 
areas of 

+ Laboratory services 
+ Glassware 
+ Solvents 
+ Analytical performance 

+ Instrument selection 
+ Reagents 
+ Gases 
+ Laboratory safety 

Standards and curves are determined for each analysis using the appropriate standard. Least square 
linear regression calculations are used in determining "best fit" to the data. Correlation coefficients 
are also calculated. 

5.3 CALIBRATION GASES 

MMT uses either EPA Protocol 1 or Acublend Certified Master gases (Scott Specialty Gases) when 
performing all calibrations in order to ensure tolerances on gas concentrations have been verified and 
are negligible. Certifications of all calibration gas bottles used during testing are presented in each 
report. 

9 
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..... ....... . .  . . .  . .  

! .  

OEFINITION OF UNIT ABBREVIATI0)G 
! 
! ACFM ........ ACTUAL CUBIC m PER n I m  

E G  F ....... DEGREES F A H R w l E I T  

DCF ......... DRY CUBIC FEET 

DSCF ........ DRY STANDARD CUBIC FEET 

DSFH ....... DRY STANDARD CUBIC FEET PER MIMITE 
FPS ......... FEET PER XCOND 

G ........... 6RAffi 

6RIACF ...... GRAINS PER ACTUAL CUBIC FOOT 

6RIDSCF ..... 6RAINS PER DRY STANDARD CUBIC FOOT 

GRISCF ...... 6RAINS PER STANDARD CUBIC FOOT 

I N  .......... I N M S  

I N  HG ....... INCHES OF KRWRY 

I N  UC ....... INCHES OF WATER 

LBIHR ....... WWmS PER HOUR 

LBILB-MOLE .. POUND PER POUNLWOLE 

MIN ......... M I W S  

ML .......... MILLILITERS 

SCF ......... STANDARD CUBIC FEET 

SCFM ........ STANDARD CUBIC FEET PER HlNVlE 

SF .......... SQUARE FEET 

% V I V  DRY ... PERCENT BY W L U E Q ,  DRY BASIS 

DEFINITION OF STANDARD CONDITIONS 

STANDARD TEMPERATURE ..... 68 DESRES FAHRENHEIT 

STANDARD PRESSURE ........ 29.92 INCHES OF KRCURY 

13 I ~- 



DEFINITION OF VARIABLES - 
An .... 
AS .... 
b P  ... 
Bw ... 
cat ... 
CD .... 
cn .... 
CP .... 
Cst . . . 
cull ... 
Dn .... 
I ..... 
Hd .... ~~ ~ 

us .... 
NI .... 
ox .... 
Pb .... 
Pg .... 
Pa .... 
Ps .... 
Pv .... 
Qa .... 
as .... 
Qsd ... 
Rct . . . 
Rrt . . . 
s1 .... 
sw .... 
Ti .... 
Tm .... 
Ts .... 
V I  .... 
Vm .... 
Vms . . . 
us .... 
vw .... 
Ub .... 
Wf .... 
ut .... 
Y ..... TOTAL HASS OF PARTICULATE HATTER COCLECTED, 6 

DRY Wi HETER COEFFICIMT, DIRENSIONLESS 

! 

I 
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.I EQUATIOHS M D  TO WWTE PARTICUCATE EIIISSIONS ---- 
I 
1 
I 

An = 0.005494154 t On i Dn 

As = 0.805454154 i S1 t 51 (FOR RCWD STACKS) 

As = SI i Sw 1 144.0 IFOR RECTPH6UAR STACKS) 

P5 = Pb t Pg113.6 

N1 = 100.0 - CD - OX - CR 
Ut = Uf + Ub 
Vm = (528I29.92) t Vm i Y t (Pb + Po113.61 1 (la + 460.0) 

Vw = 0.04707 i V1 

Bws = Vw I (Vu 5 Vn5) 

BWP = 100.0 Bus 

!Id = 0.440 i CD + 0.328 i OX t 0.280 (NI t 01) 

Ils = Md i (1.0 - Bw) + 18.0 Bus 

V5 = 85.49 i Cp i Pv i SQRT( (Tsi46B.0l/(fls*Ps) ) 

Qa = 60.0 i Vs + A5 

Qs = Qa i (528/29.?2) i P5 I (Ts + 468.01 

Qsd = Ps + (1.0 - Bus) 

I = 0.09450 t (Tst460.01 t Vm5 I IPS i Vs i An i TI i (1.0-Bws) ) 

Csf = 15.42 t Uf I Vrs 
Csb = 15.42 i Yb I h s  
Cst = 15.42 i Yt I Vws 

Cwf = Csf / (1.0 - BUS) 
Cwb = Csb I (1.0 - Bus1 
cwt = CSt I (1.0 - h5l 

Caf = Cwf i 129.92I528.0) i (Tsi460.01 I Ps 
Cab = Cub i (29.92/528.01 t (Tst468.0) I Ps 
Cat = Cut i (29.92/528.0) i (Tsi460.01 / Ps 

Rcf = 0.008578 i Csf t Qsd 
Rcb = 0.008578 i Csb i Qsd 
Rct = 0.008578 i C5t t Psd 

Rrf = 0.088578 i C5f i (VmslTi) i (As/An) 
Rrb = 0.008578 i Csb t (Vms1Ti) i (AslAnl 
Rrt = 0.A08578 i C5t i ( V n s I T i )  i (AslAn) 



TABLE SUmARY OF PARTICULATE EMISSION TEST RESILTS 

PROJECT NUMBER: 9601 CMPANYI LC KRUSE 4 SONS, INC. 
TEST NUMBER: 1 S U R E 1  ASPHALT W T  BAGHOUSE 

-- 
TEST PARMETER RUN1 m 2  RUN3 

TEST DATE 

EFFLUENT TEMPERATURE, M6REES F 

BAROKTRIC PRESSURE, I N  H6 

EFFLUENl MOISTURE COHTENT, % V I V  

EFFLUENT COMPOSlTlON, % V I V  DRY; 
CARBON D l O X l E  
OXYGEN 
CARBON MONOXIDE 

EFFLUENT WXUnETRIC FLW RATE; 
ACTUAL CONOlTIONSq A M  
STANDARD CONDITlOff i t  SCM 
DRY STANDARD CONDITIONS, DSCFM 

lSOKINETIC VARIATION, % 
EFFLUENT P A R T I M A T E  CONCENTRATION: 

7/19/94 

1032 
1158 

231 

27.77 

35.1 

6.4 
t2.4 
0.0 

82809 
58129 
3 ~ 1 5 0  

95.6 

EFFLUENT BACK HALF PARTlCUATE CONCENTAATlONi 
ACTUAL CONDlTIOffi, GRIACF 0.0030 
STANDARD CONDITIONS, 6RISCF 0.0042 
DRY STANDARD CONDITIONS, GRIDSCF 0.0065 

EFFLUENT TOTAL PARTICVLATE CONCENTRATION; 
ACTUAL CONDITIONS, GRIACF 0.0065 
STANDARD CONDITIONS, GRISCF 0.00- 
DRY STANDARD COM)ITlONS, 6RIOSCF 0.0141 

SOURCE PARTICULATE EMlSSlON RATE; 
CLASSICAL METHOD, LWHR 4.56 
RATIO OF AREAS METHOD, LBlHR 4-36 

1/19/94 

1246 
1353 

228 

29.65 

33.3 

5.6 
13.4 
0.0 

82389 
62684 
41756 

98.2 

0.0032 
0.0841 
0.6862 

0.0057 
0.0075 
0.0113 

0.0089 
8.0117 
0.0175 

6.27 
6.15 

7/19/94 

1442 
1553 

Zl 

27.63 

35.6 

6.5 
13.0 
0.0 

79733 
57830 
36721 

100.3 

0 . 0 m  
0.0123 
8.0191 

0.0015 
0.8821 
0.0032 

0.0183 
0.0144 
0.0223 

7.04 
7.06 

PARTICULATE CONCENTRATlON AND EMISSION RATES BASE0 ON ANALYSIS OF 
THE SAMPLING TRAIN FRONT AND BACK CATCHES. 

STANDARD CONDITIONS: 68 DEGREES FAHRENHEIT, 29.92 lNCHES OF ERCURY.  
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TRAMRSE WINT DATA SlRPlARY MD VELOCITY PROFILE 

PROJECT HUEIBER: 9681 conpANy: LC KRUSE I SMCS, XNC. 
TEST NIRXR: 1 WRE: ffipHALTpcAHlWG-@.E 
RlRlNUIIBER: 1 TIRE: 7/19/94 1032-1158 

- - 
TRAVERSE W I N T  DATA VELOCITY PROFILE 

SAIIFLIffi VELOCITY ORIFICE TDIPERATUE, DE6.F SaRT @S 
LOcATlOh' PRESSURE PRESSURE STACK ETER E T E R  VaOCIM VnOCIN 

WRT POINT I N  UC IN Ut 6AS INLl CUTLET PRESSURE FTlSC 

A 
A 
A 
A 
A 

B 
B 
B 
B 
B 

C 
C 
C 
C 
C 

D 
D 
D 
D 
D 

E 
E 
E 
E 
E 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2. 
3 
4 
5 

0.5500 
8.5488 
0.5m 
8.76kW 
0 . m  

I .  0880 
0.1380 
0 . 1 m  
0 . m  
0.BBB0 

0.6286 

0.6800 
1.8500 
1.50E4 

a. 5 m a  

0.5688 
0.4200 
0.6700 
0.8788 
1.3500 

1.1m 
1.2088 
1.2500 
1.000a 
0.9500 

0.846 
8 . l l0  
0.838 
1.188 
1.388 

1.408 
1.800 
1.100 
1.386 
1.388 

0.690 
8.728 
0.910 
1.580 
2.288 

8.790 
0.600 
0.960 
1.240 
1.988 

1.500 
1.700 
1.100 
1.400 
1.300 

225 74 1 4  
2 3  76 1 6  -~ ~ 

225 n i 4  
222 19 14 
228 88 74 

230 80 75 
228 81 75 -~~ ~. 
231 82 15 

228 04 75 

231 83 16 
258 84 76 
227 84 76 
220 86 16 

m m n  

ne 01 n 
230 78 76 
245 80 78 
244 02 18 
248 65 10 
252 85 78 

249 84 19 
210 86 74 
212 86 19 
224 Bb E0 
n6 81 80 

0.768 
0.735 
0.762 
0.812 
0.943 

1.000 
0.654 
0.812 
0.938 
8.930 

0;787 
0.107 
0.825 
1.m 
1.225 

8.748 
0.648 
0.819 
0.933 
1.162 

1.049 
1.095 
1.118 
1.m 
0.975 

54.81 
52.63 
54.35 
62.81 
61.47 

71.62 
61.10 
62.48 
61.09 
61. 09 

56.43 
50.64 
58.93 

81.59 

53.91 
46.92 
59.22 
67.67 
84.53 

16.14 

19.02 
11.31 
69.60 

n.za 

77.31 

__- 
AVERAGE 0.8532 1.212 231 82 16 0.912 65.34 



PROJECT " D E R :  9681 COHPANY: LC KRUSE k SONS, INC. 
TEST W B E R :  1 SWRCE: ASPHALTPLANTBAWOUSE 
RUNMRIBER: 1 TIE: ~ / I Q / v ~  i w 2 - i i 5 a  

I 

6AS )IETER C O m I C I E N l  

PITOT NBE C M F F I C I D F I  

NOZZLE DIMENSIONS: 
DIMETER, I N  
AREA, FS 

0.9938 

0.848 

0.249 
0.886338 

TEST DATA 
~~ ~ 

Y J WxuI(E OF L I W I D  

co J 
COLLECTED, nL 417.8 

-' 
6AS COIIWSITION, I V I V  DRY: 

CARBON DIOXIDE b.43 
On J OXYEN 12.37 
An CARBON lloNox1c€ 0.w 

NITRCGEN (BY DIFFERENCE) 81.28 

STACK PRESSURES: 
STATIC, I N  UC 
ABSOLUTE, I N  H6 27.74 Ps FRONT CATCH ( 53.EX) 0.0179 Wf 

BACK CATCH ( 4.Z) 0.0154 Ub 
SAMPLING TIME, MIN 62.50 Ti/ TOTAL CATCH 0.0333 U t  

W S  OF PARTICULATE RATTER 
-0.38 PgJ COLLECTED, 6: 

VOLUE OF 6AS W P L E D  
AT METER, DCF k0.246 Vn / 

~~~ 

CALCULATED RESULTS 

VOLUME OF GAS SAnPLED 
AT METER, DSCF 36.429 vas DRY BASIS, LBILB-HOLE 29.52 Md 

E T  BASIS, LBILBi4OLE 25.48 k 
EWIVAI.ENT VOLWlE OF WATER 
VAPOR COLLECTED, 5CF 19.666 Vu A M R A M  GAS M C O C I N ,  FPS b5.34 Vs 

€45 KOLECULAR U E I M :  

6AS ROISTURE CONTENT; GAS VOLURETRIC FLOU RATE: 
VOLUME FRACTION 0.3506 Bws ACTIIAI . AWU 
PERCENT BY WLUt!€ 35.06 BWP ST, 

DR' 

ISOKINETIC VARIATION, Z 95.56 I 

FRONT CATCH BACK CATCH TOTAL CATCH ----_ ___-_ ----- PARTICULATE EMISSION PARAMETER 

PARTICULATE CONCENTRATION 
ACTUAL, GRIACF 0.0035 Caf 0.0030 Cab 0.0065 Cat 
STANDARD, GR/SCF 0.0049 C r f  0.0042 Cwb 0.0092 Cut 
DRY STANDARD, GRIDSCF 0.0076 Csf 0.0065 Csb 0.0141 C s t  

PARTICULATE EMISSION RATE, LBlHR 
CLASSICAL NETHOD 2.45 R c f J  2.11 Rcb 4.56 Rct 
RATIO OF AREAS METHOD 2.34 R r f  2.02 Rrb 4.36 Rrt 

STANDARD CONDITIONS: b8 UEG F, 29.92 I N  HG I NON-APPLICABLE DATA 
---_I-__------- __ -- 
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TRAVERSE POINT DATA W R Y  AND VELOCITY PROFILE ,*- ~ . - .  ~ 

I 

1 

PROJECT W R :  9681 CMPANY: LC KRUSE k SONS, INC. 
TEST M#IBER: 1 SOURCE: ASPHALT pwlTBA6HwsE 
WMRIBER: 2 T I E :  7/19/94 1246-1353 

5MRIffi VELOCITY ORIFICE TDMRATURE, M6.F SaRT 6As 
LOCATION PRESSURE PRESSURE STACK METER METER ELOCITY VELOCITY 

PORT POlNT IN UC IN UC 6AS IthET WnET PRESSURE FTlSEC -- -----I- __-I_ 

A 1 0.8300 1.200 218 81 82 8.911 62.42 
A 2 0.9288 1.488 221 83 81 0.959 65.87 
A 3 8.7988 1.200 221 84 81 0.889 61.04 
A 4 0.6688 0.988 223 85 81 0.812 55.87 
A 5 0.6788 1.888 221 86 81 0.819 56.21 

B 1 0.8600 1.280 221 86 82 0.894 61.42 
B 2 8.9788 1.588 225 07 82 0.965 67.83 
B 3 0.9288 1.400 225 88 82 0.959 6.06' 
B 4 0.9888 1.300 229 07 82 0.949 65.53 
B 5 1.1000 1.688 230 87 , 82  1.049 72.50 

C 1 0.7188 1.100 228 86 83 0;843 58.16 
C 2 0.6400 1.000 ne 88 83 0.812 56.01 
C 3 0.7660 1.100 231 89 83 0.872 68.30 
C 4 1.lW 1.688 236 98 83 1.&19 72.81 
C 5 1.2588 1.900 235 90 84 1.118 77.45 

D 1 0.5680 0.830 229 88 84 0.148 51.69 
D 2 8.6400 0.950 220 89 84 0.800 55.22 
D 3 0.8300 1.268 234 98 84 8.911 63.16 
0 4 1.1100 1.600 235 98 84 1.054 73.09 
0 5 1.3W 1.900 233 9E 84 1.140 78.98 

E 1 1.0500 1.680 227 88 65 1.825 70.68 
E 2 1.0000 1.500 230 88 84 1 . W  69.12 
E 3 0.9888 1.50E 229 88 84 0.998 68.38 
E 4 1.lBBB 1.688 234 88 84 1.049 72.71 
E 5 1.3000 1.800 231 88 84 1.140 78.87 ____- 

AMRAGE 0.9164 1.358 ZM 87 83 0.951 65.64 
_______-____I___---------------------------- 

- - .- 



PROJECT NUIIBER: 9681 CMPPIM: LC KRUSE & SOHS, INC. 
TESTNWIEER: I WRE: ASpwVTpLANlWusE 
RVNNUIIBER: 2 TIE:  1/19/94 1246-1553 

TEST DATA -- 
€AS METER COEFFICIENT 

PITOT W MWFICIENl 

STACK DIMENSIOHSi 
DIAt IETERILMSTh I N  
UIDlH, IN 
AREA, SF 

BAROMETRIC PRESSURE, I N  

0.9930 Y 

0.848 CP 

0.249 Dn 
0.688338 An 

47.25 SI 
63.75 Sm 
20.918 As 

HG 29.65 Pb 

V O L W  OF L I W I D  
COLLECTED, Ih 439.2 VI 

SAS CMIPOSITION, % V IV  DRY8 
CARBON DIOXIDE 5.55 CD 
OXYSFN 13.40 OX 

NITROEN (BY DIFFERENCE) 81.05 N I  

STACK TEMP., DE6 F 228 1s 
METER mP.. DE6 F 85 Tn 

CARBON noNowm 0.00 cn 

AM. TRAVERSE POINT DATA: 

ORIFICEPRESSURE, IN uc 1.3% PO 
SQRT VELOCITY P., I N  UC 0.951 P v  

STACK PRESSURESi H A S  W PARTICULATE n A n E R  
STATIC. IN UC -8.35 Pa COLLECTED. 6: ~ ~~~~ - . . . . . -, .. . . 
ABSOLUTE, I N  HS 29x2 Pi FRONT-U\TCH ( 35.5%) 0.0167 Ut 

BACK CATM ( 64.5%) 0.0303 Ub 
SAMPLING TIHEs H IN  62.58 Ti TOTAL CATCH 0.8470 U t  

VOLUttE OF 6AS SAnREU 
AT ETER, DCF 43.297 vo - 

CALCULATED RESULTS 
~~~~ 

VOLUME OF SAS M P L E D  
AT METER, DSCF 41.405 b s  

EQUIVALENT VOLUME OF UATER 
VAPOR COLLECTED, SCF 20.673 Vu 

6AS MOISTURE CONTENT; 
VOLUME FRACTION 8.3338 Bws 
PERCENT By VOLM 33.38 &IP 

PARTICULATE EMISSION PARAMETER 

6AS HOLECULAR UEIGHT; 
DRY BASIS, LBILB-ROLE 29.42 nd 
UET BASIS, LEILB-ROLE 25.62 k 

AVERAGE GAS VELOCITY, FFS 65.64 Vs 

ISOKINETIC VARIATION, X 98.20 I 

FRONT CATCH BACK CATCH TOTAL CATCH 

8.0832 Cat  0.8057 Cab 0.0889 bt 
,0.8041 Cut 8.6075 Cwb 6.8117 Cut 
0.0062 Csf 0.8113 Csb 0.8175 Cst 

PARTICWLATE EMISSION RATE, LBlHR 
CLASSICAL ETHOD 
RATIO OF AREAS HETHOD 

2.23 Rcf 4.04 Rcb 6.27 Rct 
2.19 R r f  3.97 Rrb  6.15 Rrt 

! 
I 
l~ 

STANDARD CONDITIONS: 68 DEG F, 29.92 IN HG i NON-APPiICABLE DATA -- 

I 
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I TRAVERSE POINT DATA W R Y  AND VELOClW PROFILE 
.I 

P M C I  N W R :  9681 
1 TEST NUMBER: 1 SOURCE: ASPHALTPLANTBA6HWISE 

RUNhlJMBER: 3 T I E :  1/19/94 1442-1553 

COMPANY: LC KRJSE & SONS, INC. 

--I -- -_-- I 
MLOClW PROFILE -~ TRAVERSE POINT DATA 

M P L I N G  VELOCITY ORIFICE TEMPERATURE, DE6.F SQRT 6AS 
LOCATION PRESSUAE PRESSURE STACK METER K T E R  VELOCITY VELOCITY 

WRT POINT I N  UC I N  UC 6 6  INLET CUTLET PRESSURE FTlSEC 

A 
A 
A 
A 
A 

B 
B 
B 
B 
B 

C 
C 
C 
C 
C 

0 
D 
D 
D 
D 

E 
E 
E 
E 
E 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

1 
2 
3 
4 
5 

0.7788 
0 . m  
0.7200 
0.67.00 
0 . w  

8.8788 
0.9388 
0.85.24 
0.9000 
1.1888 

0.6100 
0.1000 
0.8800 
1.1000 
1.3680 

0.7404 
0.6800 
0.7900 
0.5700 
0.7700 

0.6468 
0.6880 
0.7000 
0.7500 
0.8300 

___ __ - I - ---- 
1.288 219 a a 0.877 62.55 
1.w 218 m a 0.943 67.28 
1 . 1 ~ ~  m EA a 0.849 68.93 
0.910 m EA a 0.787 56.54 
1.0BB 227 87 84 0.812 58.25 

1.W 258 87 84 0.933 67.03 
1.400 232 88 84 0.964 69.40 
1.488 220 €3 84 0.943 67.69 
1.400 223 89 85 0.949 67.83 
1.500 222 89 85 1.049 74.93 

0.928 212 88 85 0;781 55.39 
1.100 213 90 86 0.837 59.38 
1.300 212 91 86 0.958 66.53 
1.600 214 91 86 1.849 74-49 
1.900 216 91 87 1.140 81.10 

1.100 214 89 87 0.860 61.09 
0.910 215 98 07 0.775 55.05 
1.280 212 90 87 0.889 65.03 
0.900 289 90 87 0.755 53.42 
1.286 212 90 87 0.877 62.23 

0.970 219 88 87 0.808 57.03 
1.030 223 89 86 0.m5 58.96 

1.100 236 89 86 0.866 62.50 
1.300 234 89 E5 0.911 65.66 

1.100 228 B9 86 0.837 68.03 

....~ ~ -___---- ---I_- 

AVERAGE 0.8004 1.211 221 88 65 0.890 63.53 
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PARTICUCATE MISSION TEST CALculATlONS 

PROJECT "BER:  9601 COMPW: LC KRUSE I SONS, INC. 
TEST MMBER: 1 WRCEI ASPHALT PCAHT BASHOUSE 
RUN NUMBER: 3 T I E :  7/19/94 1442-1553 

- 
TEST DATA - 

U S  METER COEFFICIENT 0.9930 Y WXW OF LIQUID 

PITOT TUBE COEFFICIENT 0.848 CP 

NOZZLE DIt'Ef6IMIS; CARBON DIOXIDE 6.48 CD 
DIAMETER, I N  0.249 Dn OXY6EN 13.00 OX 
AREA, SF 8.E08s58 An CARBON )(ONOXIM 0.00 cn 

NITROEN (BY DIFFERENCE) 88.52 N1 

DIA~IETERILEN~THI I N  47.25 SI AVE. TRAMRSE POlHT DATA: 
UIDTH, I N  63.75 sa STACK TEMP., DE6 F 221 T s  
AREA, SF 28.918 A5 PETER TEMP., DE6 F 87 Tm 

ORIFICE PRESSURES I N  WC 1.211 PO 
BAROllETRlC PRESSURE, I N  HG 27.63 Pb WRT VELOCITY P., I N  UC 8.690 Pv 

COLLECTED, ML 437.0 V I  

6As CMPOSITION~ Z V I V  DRY; 

STACK DIMENSIONS: 

STACK PRESSURES: M S  OF PARTICKATE K4TTER 
STATIC, I N  UC -0.36 Pg COLLECTED, 6 :  
ABSOLUTE, I N  H6 27.68 Ps FRONT CATCH ( 85.511 0.0461 Wf 

BACK CATCH 14.5%) 0.0078 Ub 
SAMPLING TIME, H l N  62.50 T i  TOTAL CATCH 0.0539 U t  

VOLUME OF 6AS SAMPLEU 
AT METER, DCF 41.875 Vn 

CALCULATED RESULTS 
----------I 

VOLUE OF 6As SMPLED 
AT METER, DSCF 37.192 VIIS DRY BASIS, L B l L B i l M E  29.56 Md 

WET BASIS, LBILB-FOLE 25.44 M5 

VAPOR COLLECTm, SCF 20.570 Vu AVERAGE 6AS VELOCITY, FP5 63.53 Vs 

6As MOLECULAR wEI6HT; 

EQUIVALENT w u n E  OF WATER 

GAS IIOISTURE CONTENT; 6AS VOLIRIETRIC FLOW RATE; 
VOLUME FRACTION 0.3561 Bws ACTUAL, ACFM 79733 Qa 
PERCENT BY VOLWE 35.61 BWP STANDARD, SCFM 57030 Qs 

DRY STANDARD, DSCFfl 36721 Qsd 

ISOKINETIC V A R I A T I M I ,  X 180.30 I 

PART1 CULATE CONCENTRAT I ON 
ACTUAL, 6RIACF 8.8088 Caf 0.0015 Cab 0.0103 Cat 
STANDARD, GRlSCF 0.8123 Cut 0.0021 Cub 0.0144 Cut 
DRY STANDARD, 6RlDSCF 8.0191 Csf 0.0032 Csb 0.0223 C s t  

PARTICVLATE M I S S I O N  RATE, LB/HR 
CLASSICAL METHOD 6.02 Rcf 1.82 Rcb 7.84 R c t  
RATIO OF AREAS METHOD b.04 Rrf 1.82 Rrb 7.06 Rrt 

STANDARD CONDITIONS: 68 DEG F, 29.92 I N  HG NON-APPLICABLE DATA 

. .  . ; ,  . : . .  
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VOLlRlETRIC FLW RATE u\LtllLATIoN 

PROJECT MR(BER: 9601 COIIPANY: L.C. KRUSE 
TEST DATE: 7-19-94 SMIRCE: WOK€ EXHAUST 

Preliminary Flow Rate Determination -- 
DUCT DIMENSIONS; 

LEN6THI INCHES ........................... 47.25 IN 
WIDTH, INCHES ............................ 63.75 WD 
CROSS-SECTIONAL AREA, SQ FT .............. 28.918 AR 

EFFLUENT TMPEMTURE, DE6 F ................ 218 TS 

HOlSTURE CONTENT DETERMINATION: 
EFFLUfM UET EULB TERPERATURE, DE6 F ..... 165 TU 
EFFLUENT DEU POINT mPERATURE, DE6 F .... 163 TD 
EFFLUENT RELATIVE "lIDlNi Z ............ 30.8 RH 
EFFLUENT WOISNRE CONTENTI % V I V  ......... 37.2 MC 

BARORETRIC PRESSURE, IN HG ............... 27.80 PB 

ABSOLUTE PRESSURE, IN UC ................. 27.74 PA 

DUCT PRESSURES; 

STATIC PRESSURE, 1N UC ................... 4;87 F5 

EFFLUENT COnPOSITlON; 
CARBON DIOXIDE CONTENT, % V I V  DRY ........ 6.4 CD 
OXYGEN CONTENT, X V I V  DRY ................ 12.4 OX 

EFFLUENT MOCECULAR WEIGHT; 
DRY BASIS, LBILB-MOLE .................... 29.52 MD 
UET MSIS, LBILB-HOLE .................... 25.23 MS 

PITOT NBE COEFFICIENT ..................... 0.848 CP 

EFFLUENT 
POINT 

1 
2 
3 
4 
5 

vnocrrv 
WRT A 
0.950 
0.760 
0.630 
0. a0 
0.660 

PRESSURESI IN UC; 
PORT B PORT C . .  
8.980 8.560 
0.970 0.650 
0.860 8.980 
0.690 1.400 
1.000 1.5m 

WRT D 
0.670 
0.740 
0.950 
1.250 
1.500 

WRT E 
1.200 
1.380 
1.350 
1.700 
1.900 

AVE. SQUARE-ROOT VELOCITY PRESSURE, IN  UC .. 1.86 PV 

EFFLUENT AVERAGE VELOCITY, FTISEC .......... 71.569 VS 

EFFLUENT VOCUtlETRlC FLOW RATE; 
ACTUAL, ACFM ............................. 89825 FA 
STANDARD, scm ........................... 64857 FW 
DRY STANDARD, DSCFM ...................... 40730 FD 

EQUATIONS USED TO CALCULATE THE VOLUMETRIC FLOW RATE 

AR = LN + M I 144.0 

PA = PB i Psf13.6 

t l D  = 0.44iCD i 0.32tOX + 0.28+(100-CD-OX) 

tlS = RDt(l-MCII00) i 0.18+MC 

VS = 85.48 i CP i W + SQRT( (460iTS)/(MS*PA) ) 

FA = 60 + VS t A'R 

FU = 17.65 i FA i PA I (TS+4601 

FD E FW I (l-MCIl00) 

STANDARD CONDITIONS: 68 DEG FI 29.92 I N  HG 
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TABLE W V S I S  OF VISIBLE EMISSION TEST DATA 

Concurrent w i t h  Test-Pun P 1-2 -- ----- -______ 
PLW OPACITY OBSEROATIONS 

HIN- t i  SECONDS It MlN- tt SECONDS *I WIN- tt SECONDS tt 
UTE 00 15 30 45 VTE 00 15 30 45 UTE BB 15 38 45 - 
0 
1 
2 
3 
6 

5 
4 
7 
8 
9 
ii 
11 
12 
13 

- 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

- 
0 
0 
0 
8 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

- 
0 
0 
0 
0 
0 
8 
0 
0 
0 

- 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

- 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32. 
33 

- 
8 
0 
8 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

- 
0 
0 a 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

- 
0 
0 
R - 
0 
0 
0 
0 
0 
R 

- 
0 
8 
0 
0 
0 
0 
0 
0 
0' 
0 
0 
0 
0 
0 

-- 
40 
41 
42 
a 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 

- 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

- 
0 
0 
0 
0 
0 
0 
0 
8 

0 

- 
0 
8 
0 
' 0  
0 
8 
0 
0 

0 

1 

0 
0 
0 
0 
8 
0 
0 
0 
0 
0 
0 
0 
0 
0 

14 0 0 0 0  34 0 0 0 R  54 0 0 8 0  
is i i i E  35 i E i E  55 i i i i  
16 0 0 0 0  36 0 0 0 0  56 0 0 0 0  
17 0 0 0 0  37 0 0 0 0  57 0 0 0 0  
18 0 0 0 0  38 0 0 0 0  58 0 0 0 0  
19 0 0 0 0  39 0 0 0 0  59 0 0 0 0  

SUMARV OF TEST DATA 

PLUME 
OPACITY 

z 
0 
5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 
100 

PERCENT 
PERCENT OF TIME 
OF T I E  OPACITY 

AT OPACITY EXCEEDED 
OPACITY TIHE OPACITY I N  RANGE 
RANGE,% X OF TIME H I N l H R  

100.00 0.00 0 - im 100.00 60.00 
0.00 0.00 25 - 40 0.00 0.00 
0.00 0.00 45 - 60 0.00 0.80 

> 60 0.80 0.00 0.00 0.00 
R . 0 0  0.88 . ~ ~ .  .... 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.R0 .~.. ~... 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 ~~~. .... 
0.00 0.00 
0.00 0.00 

MAXIMN OBSERVED OPACITY, X :  0 
MINIMUH OBSERVED OPACITY, X :  0 
A R I M E T I C  E A N  OPACITY, X :  0.0 

SIX-NIMJTE AVERAGE OPACITY, X 
MAXINLV: 0.0 (54:00-59:451 
2nd LAR6EST: 0.0 (48:BB-53:451 ~ ~~ ~~ -~ .~. 
3rd LARGEST: 0;0  (42:00-47:453 
4th LARGEST: 0.0 (36:0&41:45) 
5 t h  LARGEST: 0.0 (30:00-35:453 

24  
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SOURCE MISSION TEST 
SITE DESCRIPTION DATA SHEET 

7 I I 
8 
9 I I . 

I _ _  I 10 I I 

12 
13 
14 
15 
16 
17 
18 

.19 
20 

I I I 2: I - -  
LL I I 
23 
24 I I 
PRELIMINARY TRAVERSE DATA 

Ave. Velocity Pressure, IN WC: 

MMT Job Number: Date: s d l y  @iJ 
Company: 1 I C  . K w ~ e  anJ S = n s . - ~ ~  C ,  

Address: ??a. 84 4 LeLficIJ, / V k / s b J  

Source : 

Source Cross-sectional Dimensions 

Round Duct; diameter: 

Rectangular Duct; 

I4 Plan+ A A ? house f < / ; n L r d  

Length: 47ti5 ;oCk DeP' tA 
Width: &3,75 ;nchcs ' 

, 

Equivalent diameter: 5 q s  27 
De = ~LW/(L+W) 

Distance to Nearest Floy Disturbance; 
&+ Before Ports: H.7 diameters 
i , b b ~ M t e r  Ports: '#= 3.2Yediameteri 

Actually Used: 2 5  .. . . . ... - 

IS2  
i<un<oer 0: Sampling Points; 

Required by EPA Method 1: 2 4 

Number of ports: 5 
Points per port: / 

Sampling Time; 
Minutes per Point: 2.g 
Minutes per Test Run: 62, S 

FORM: S-FD-lc ,<,- 27 



.. . 57 - > 5 -  

u 
6 - 7  - 7 y  EPA METHOD 2: VOLUMETRIC FLOW RATE DETERMINATION 

Field Data Sheet w 



SOURCE PIISSION TEST 
FIELD DATA SHEET 



SOURCE EMISSION TEST TEST: I (RUN: I‘ 
FIELD DATA SHEET . .  PaRe 7 of -? ” .I 

. .  30 TotalShmpling T i m e ,  .min,;..- .. . 



1. 
.I 

SOURCE EMISSION TEST 
FIELD DATA SHEET 

TEST: I I R U N :  3 
Page / of - 

7 

SYSTEM LEAK CHECKS 
Time  Rate (cfm) Vac. (in.Hg) 

12 (3.00 t / 5  

Impinger Catch Description: 
DETERMINATION OF CAS COMPOSITION BY ORSAT ANALYSIS 

Sample Id: I Replicate 1 I Replicate 2 I Replicate 3 I Averaze I Buret IPercent I Buret I Percent I Buret I Percent 1 I Percent 



.-- 
\ -  . I  

SOURCE EMISSION TEST 
FIELD DATA SHEET 

I 
I 

EQUIPMENT,. : -A'  :* . . 

Test Procedure: fflh I-< I Fi l ter  No.: ( R  
Ambient Temo.. OF: %% I Barometric Pressure, in.He.:27.b< I Stat ic  Pressure, in.WC:-. 7 I 

I 

. - ,  . . __  .. . .  . .- .. . .. . . .. . .. . . . .. - . . .. 

SYSTEM LEAK CHECKS 
Rate (cfm) Vac. (in.H? 

... 32 TotalXamplinR Time, .min.-:..- . .  



SOURCE EMISSION TEST 
FIELD DATA SHEET 

TEST: 1 I RUN: 3 
Page / of 2 

- -. . . . . .- . . . . . .. . . , . .  . . . . .. . . .. . .. - . , . . .. . .. .. . . .. . . . .. . . . .  
... 

Vac. (in.Hg) 

. . .  . 
FORM: S-FD-5 Volume'of Gas Sampled, DCF: 

71 



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

* \  

SOURCE EMISSION TEST 
FIELD DATA SHEET 

TEST : I ( R U N :  5 
PaRe ='of 2 - 

,I 

I I EQUIPMENT I NOMOGRAPH I 

SYSTEM LEAK CHECKS 

. .  . ~ - .  .. ._ . . ~. . . -. ~ . .. . T o t a l  Sampl inR Time.  ..min..: . . 

FORM: S-FD-5 V o l u m e i g f  Gas Sampled, DCF: : 
. .  

~~ 



I I I I J 

35 
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SU)(P(ARY OF PARTICUTE ENISSION TEST LABORATORY DATA 

PROJECT WMEER: 9601 COMPANY: LC KRVSE & SONS. INC. 
TEST NWIEER: 1 SOURCE: ASPHALT PLANT BAWSE 

MASS OF PARTICVLATE M A T E R  COLLECTED, 6RApIs 

FRONT CATCH BACK CATCH TOTAL 
PARTICULATE 

RUN FRONT CYCLONE FILTER FROHT IMPINGER IHPINGER BACK nAss 
NUMBER WASH CATCH CATCH TOTAL CATCH *+ WASH 'TOTAL COCLECTED 

~~ 

_I___ -____ -_ -__ -__ -- -- ----- 
1 0.0112 0.0000 0.0867 0.0179 0.0022 0.0132 0.0154 0.0333 

2 0.0082 0.0000 0.0085 8.0167 0.0055 0.0248 0.0303 0.0470 

3 0.00% 0.0000 0.0433 0.0461 0.0017 0.0061 0.0078 0.0539 

___________________________________I____---------------------- 

+ NOT APPLICAELE +I CHLOROFORIVETHYL ETHER EXTWICTION 



.- 
i _ -  

c% 

-, 

1 

40 

! I  

C 
f 
I 
n 
c 
C 

U 
.r 

I 

I 

I 
I 

I 
,. 1 



k 
PI 
P 

z5 
5 
0 
0 
PI 

i 

I 

PI s 
co 0 
-Q m 
.d .d 
d 0 
0 z cn 

M 
R 

11 

41 



42 

Test-Run Box No. 
Filter No. 

I 6 I _ _ _  I _ _ _  I n I 

Impinger 
Number 

1 

I 7 I _ _ _  I ___  I n I 

Mass g) or Volume (ml) 
Initial I Final I Net Gain 
100 I 

I 

I 

I 

I 

I 

I 
1 

I 

I 

! 

I 
1 

I 

I 
I 
I 
I 
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COMMERCIAL TESTING & ENGINEERING CO. 
GENERALOFFICES: 1919SOUTH HIGHLAND AVE.. SUITE210B. LOMBARD, ILLINOIS60148. TEL:K)89539YX)FAX: 7089539306 

Member of the SGS Group (Said16 Gdn6rale de Surveillance) 
Ai 51r.51 l l x l  

August 24. 1994 

MMT ENVIRONMENTAL SERVS, INC. 
4610 N. Churchill Street 
St. Paul, MN 55126 
Attn: Alan TrowBridge 

PLEASE ADDRESS ALL CORRESPONDENCE TO: 
16130 VAN DRUNEN RD.. P.O. BOX 127 

SOUTH HOLLAND. IL M147j 
T E L  (706) 331.2900 
F A X  (706) 333-306C I 

Sample identification by 
MMT ENVIRONMENTAL SERVS, INC. 

Kind of sample 
reported to us #2 Fuel Oil 

Composite Fuel Sample 
Sample taken at L.C. Kruse and Sons, Inc. from L.C. Kruse and Sons, Inc.. 

Sample taken by L.C. Kruse Personnel I 
Date sampled July 19, 1994 

Date received August 2, 1994 P.O. No. 8572 

Analysis Report No. 71-79784 

As Received 

HEATING VALUE, Btu/lb 18,476 
ASH, % Wt. 0.57 
SULFUR, % Wt. 0.53 
ORGANIC HALOGENS, ppm 1960 
FLASH POINT 

P-Martens Closed CupI0P 180 - 
6.80 

50 
PH 
LEAD, Ug/g 

METHODS 
H e a r i n g  Value: ASTM D 240; Ash: ASTM D 874: 
Organ ic  Halogens: SU 846 Module Method 9253; 

Sulfur: ASTM D 1552 
pH: ASTH D 1067; Lead: ASTM D 3683 

Page 1 of 2 

i 

Respectfully submilred. 
COMMERCIAL TESTING 8 ENGINEERING CO. 

/ 4dGL- -  
Manager. South Holland Laboratory 

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATE0 IN PRINCIPAL COAL I IN0 AREAS. TIDEWATER AND GREAT LAKES PORTS. AND RIVER LOADING FACILITIES I 
F.46qfKlf94 ZJ 

Onaina alermar*ec For Your Protonion TFRMS AND CONOlTlONS ON RFVFRSF -~ 



- - 
- 

COMMERCIAL TESTING & ENGINEERING CO. 
GENERALOFFICES ISISSOUTH HIGHIAND AVE , SUITEZIOB. LOMBARD ILLINOIS60143~ TEL 7089y-S3oOFIu( 708953 9306 

Member of the SGS Group (Soc~blb Gbnbrale de Sulveillance) 
4tk 51NCE llld 

August 24, 1994 

W ENVIRONMENTAL SERVS, INC. 
4610 N. Churchill Street 
St. Paul, MN 55126 
Attn: Alan TrowBridge 

PLEASE ADDRESS ALL CORRESPONDENCE T O  
16130 VAN ORUNEN RD.. P.O. BOX 127 

SOUTH HOLLAND. IL W 7 3  
TEL: (708) 331-2900 
FAX: (708) 333-3060 

Sample identification by 
MMT ENVIRONMENTAL SERVS, INC. 

Kind of sample 
reported to us # 2  Fuel Oil 

Composite Fuel Sample 
Sample taken at L.C. Kruse and Sons, InC. from L . C .  Kruse and Sons, Inc.. 

Sample taken by L.C. Kruse Personnel 

Date sampled July 19, 1994 

Date received August 2, 1994 P.O. No. 8572 

Analysis Report No. 71-79784 Page 2 of 2 

POLYCHORINATED BIPHENYLS (PCB'S) 

PARAMETER RESULTS METHOD 

PCB. ug/g c5 SW8080 

ND: Non detected 

Re~pec t l~ l l y  rubmilled. 
COMMERCIAL TESTING 8 ENGINEERING CO. 

&+-- 
Manager. South Holland Laboratory 

OVER 4o BRANCH ULIORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL IN0 AREAS. TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES 8 
& , , ~ ' ~ ~ / ~ & a , k o d  For Your Proloctian TERMS AN0 COND~TIONS ON REVERSE 
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-544 I SN: 83  J 

, . . .  vr TU V d  Td , O  C Ha i "  
,! 1.3 5.873 n 5.980 75.5 9.0' 0.9~3 1.8247 

1.3 13.484 n 13.543 76.5 13.0 8.9889 1.8210 
1.3 5.W 77 5.900 77.5 9.0 0.9?22 1.8210 

. .  . .  . .  . . . .  . .  AVERAGE CORRECTION FACTOR: C a 0.9981 
A M R A G E  O R I F I C E  CONSTANT: Ha =. 1.8223 I::::. .. ' - i  

,.. 
EOUATIONS: 

.Vu = Vut - Vai 
Vd = Vdt - Vdi 
Td = ( Tii t Tif + Tai + Tat ) I 4 
C = Vr t Pb f (Tdt460) I ( Vd t (PbtH113.6) t (Twt4601 ) 
Ha = 8.8317 t ' H  t l(Tut46B)tr]/Vw1"2 I ( Pb 1; ITdt4601 ) 

, .  

i 
j 
i . .  , 

" . . A  
. .  . 

- - ---__- i 
i 

. . . . . . . . . :.:. 
' . .,. , :.7 

@- 



H vr Tu Vd Td 0 C tla 
! _ _ _ _ _ _ _ _ _ -  -- 

0.8 9.994 75 18.813 72.5 19.8 8.'7914 1.7113 
i 8.8 6.827 75 6.054 7h.0 13.8 8 .WU 1.7856 

j 
I 

0.8 3.686 n 3.619 67.3 7.8 i . m i 7  1.7246 

AMRAa CORRECTION FACTOR: C = 8.9959 
A M M E  ORlFIE COHSTPHT: Ha = 1.7138 - I 

EWATlOHSi 
. i  vu = Vrt - vri 

Vd = Vdt - Vdi 
Td I Tii t Tit + Toi t Tot ) I 4 
E = Vu Pb t ( T d t W l  I ( Vd t (PbtH113.61 + ( T t * t M l  
Ha = 8.8317 + H t ((Tr*4501+01Vul*2 1 ( Pb t (Tdr4k.M) I 

! 

1 

I 



Page: SSQA-2- /4.< 
$1 I , 

CALIBRATION 

S-TYPE PITOT TUBE 7 5 "  %L : 
Date: 3- 29- y S-Type Pitot Tube ID No.: 67 ;n& 

Ambient Temperature, OF: b-7 Standard Pitot Tube ID No.: /icK 

Barometric Pressure, in. Hg.: as.%> Standard Pitot Tube Coefficient: ,990 

Jpl< 50 
3 2 <  50 

Q C l / S  in. 
R<1/32 in. 

Alignment Check 1 Pitot Tube Dimensions I Pitot Assenbly Intercooponent Spacings 
External tubing 3 Pitot to nozzle (x): $A- 
diameter (Dt):/K Pitot to probe sheath (Y): ?!,& 

Base to Side A opening Pitot to thermocouple, along 
plane (PA): , 5 3  probe (W): hlA 

Base to Side B opening Pitot to thermocouple, perpe 
plane (FBI: , 52 dicular to probe ( 2 ) :  

DESIRED CALIBRATION POINT SIDE A CALIBRATION I SIDE B CALIBRATION 

COMPUTER PRINTOUT 

--.~-- . , . . , 

' .  I . .  
' 1 .  

__------____I ~ 

SIDE E CALIEiiATION -- - i '' SIDE A CALIERATION 
! -- 
; Pstd Ps CP CP-CD~A) Pstd Ps CP Cp-CpIE) ' ; 

I 
: 0.110 8.150 0.848 -0.080 0.110 0.lh0 0.821 -0.885 ,,.- 
j 0.358 0.450 8.848 -0.000 0.390 0.550 0.834 0.007 , 

. j . 0.810 1.100 0.850 0.RB2 0.840 1.288 0.828 0.002 ' 1.5RB 2.050 ' 0.847 -0.001 1.050 2.188 0.823 -0.004 

-__- -_ ~ - .  . - - 

. .  
Cp(A) = 8.848 CP(B) = 0.826 . .  ____. 

. 
.:. - 

.,.I,.; 

S;k 6 Q/I = ,005 
! ;:J 

FORM: SSqA-2 5 1  

Calibration Performed by: 



Page: SSQA-3- '-la 

CALIBRATION 
NOZZLE DIAMETER 

. .  \ . I  . .  
.. . 

* Nozzle diameter = ( D 1  + D2 + D 3 ) / 3  

. .  
Calibration Performed by: 

(Print) t& ! L L  ANOWLSDAJ 

(Signature) '& Jlon!--+k 

SSQA-3 
52 .. .. .. . . . . .. -- _ _  

I 
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A q x p t e  and Recycle hI3fzrial U s q  
Test Virgin Recycle Liquid Process Reqcls  

Number Aggreg3ts hl3terid Asphalt Weight R3tz Psrcentagr. 
ton/hr tan/hr fonihr ton/hr' %*' 

ASPEALT PLANT OPERATLYG CONDITIOSS DURISC PERFORMANCE TEST 

A ~ r z p t e  R; Remcle &!ohre C o m t  
Virgil Recyclc Combined 

Aggregate hlaterial Alaterial 
% moisture % moimre %moisture 

Type: BDrumMix Class: 0 Stationary Tjpe: Baghouse 0 Venturi Scrubber 

0 Measured cu.ft./ton hot mix 

X,Total H&,i .::'I Date and procedure of last maintenance or cleaning I 

I 

2 
3 

1 
2 
3 

-. 



i 

I 

I 
i 

I 

! 

I 
I 

I 

i 

I 

I 

I 

I 
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SOURCE EMISSION COMPLIANCE TEST PLAN 
ASPHALT PLANT TEST PLAN #9601 

July 11,1994 
[Date Test Plan WrittenlRevised I MPCA Pre-Test Meeting Date I Scheduled Test Date@) 

July 19, 1994 

1 5 :  Source to be Tested: 

1: Emission Facility: .................................. L.C. Kruse & Sons, Inc. 
P.O. Box 899 
Lakefield, MN 561 50 

2: Facility Contact Person: ......................... Damn Kruse 
Phone: (507) 662-5205 Fax: (507) 662-6725 

I 3: MPCA file/permit number: ..................... Permit #323-B-89-OT-1 

Reason For Test: ................................... Permit Requirement 4: 
Plant failed several tests in 1993 when equipped with a 
wet scrubber. Plant now equipped with a baghouse. 

.................. I 6: Physical Location of Source: Portable; 
Location for test is 4 miles North of Adrian, MN 
on Hwy 91 and 1 mile East on Cty. Rd. 14, 4 n.'lc 

-t; 
w + h  

7: Testing Company: ................................. h4MT Environmental Services, Inc. 
4610 N. Churchill Street, St. Paul, MN 55126-5892 

Contact: Alan Trowbridge 
Phone: (612) 483-9595 Fax: (612) 483-2699 

Emission Point # I  
Asphalt Plant Baghouse Exhaust 
See Figure 1 for sampling location data 

8: Test Plan Discussions: ............................ Pre-test meeting 

9: Out-of-state Compliance Test: ............... Not Applicable 

6 3  



MMTTestPlan Page2 $1.. ,, [ July 1 I, 1994 

I Sam[ 

Figure 1: Process and sampling site schematic 

K Drum Mixer Bag h o u s e 

1 

( 1  

Port 

/ 
c ?  

F 
15' 

12' 

I 

EPA Method 1 Samoline Location Data: 
47.5" cross-sectional depth depth 
63.0" cross-sectional width 
54.2" equivalent diameter 
12' (2.7 diameters) of straight, undisturbed flow before sampling ports 
15' (3.3 diameters) of straight, undisturbed flow after sampling ports 
25 points required for particulate test 

5 sampling ports 
5 sampling points per port 

I 

I !  
i 

I 
I 

I 

I 
I 

I 

I 

I 

i 

I 
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W T e a P l a n  #9601 Page3 ] I,* .,* 2. 
[Julyll ,  1994 

Emission Pollutant Emission Limit 
Point 

1 Particulate Exhaust gas particulate 
Matter concentration must not 

exceed 0.04 gr/dscf 

exhibit 20% or greater 
opacity 

1 Opacity Exhaust gases must not 

PART 11. TESTING REQUIREMENTS 

Applicable Rule or Regulation 

P 
Federal Regulations 40 CFR 60.90 - 60.93 

I 

P bQ<p"\') 

Federal Regulations 40 CFR 60.90 - 60.93 

! 1. Pollutants to be tested, applicable emission limits, and governing regulations: 

The fuel to be used during the test on Emission Point # I  is USED OIL. 

2. Fuel sampling and analysis (Applicable to solid and liquid fuels only): 
Required as part of the compliance demonstration. The MPCA will not accept test reports without an 
analysis of fuel samples collected during the test period. 
Sampling and analytical procedures are describe in MPCA Exhibit D which is also known 
as Part 11 of the MPCA Air Emission Permit. 
1) Sampling - One tap sample is collected during each particulate test run. In order to be 

representative of the fuel burned during the test period, the fuel sampling location must be as 
close as possible to the burner. The minimum sample size is one pint. 

2) Analysis - The individual fuel samples are to be combined together into a single composite sample 
which is to be analyzed for: 
a) Sulfur content, % by weight 
b) Ash content, % by weight 
c) Moisture content (if applicable), YO by weight 
d) Gross heating value, BTU/gal or BTUiIb 
e) The following analyses are required additions when the fuel is USED OIL: 

Flash point, "F 
Lead content, percent by weight 
Polychlorinated biphenyls (PCBs), ppm by weight 
Organic halogens, percent by weight 
Acidity, pH 

6 5  - 



3. Moisture Content of the Aggregate 
Required as part ofthe compliance demonstration. The MPCA will not accept test reports without 
moisture content analyses of aggregate samples collected during the test period. 
1) Sampling - Collect two or more samples of raw material during each particulate test run. In order 

to  be representative of the material processed during the test period, the samples must be 
collected as close to the drum mixeddryer as possible. If recycled material is included in the 
aggregate then , if possible, collect the samples after the virgin and recycled materials have been 
mixed. Otherwise collect separate samples of the virgin and recycled materials. 
For each particulate test run, mix the individual samples into a single composite. If separate virgin 
and recycled material samples were collected, then combine the individual samples to obtain one 
virgin-composite and one recycled-composite for each particulate test run. 

2) Analysis - Each composite sample is to be analyzed for moisture content per ASTM or other 
recognized methodologies. If separate virgin and recycled samples were collected, then a mass- 
weighted average aggregate moisture content must be calculated based on the virginhecycled 
proportions processed during the test period. 

Note: The facility owner/operator must provide (for inclusion in the test report) a copy ofthe 
manufacturer's specifications which define the design capacity of the plant as a function of the 
aggregate moisture content. 

PART HI. OPERATING CONDITIONS 
1. General operating parameters for each emission point to be tested: 

Note that the asphalt plant, pollution control equipment and all related equipment must be 
operated by the facilities regular operators using their normal operating procedures. 

Emission 
Point 

#1 

Process Equipment Description: 
Equipment ........................................................................... Asphalt Plant 
Manufacturerhlodel .................................... Pioneer 113-36-DM modified 
Rated Capacity ............................................. 400 tonlhr @ 4 % moisture 

Process Rates and Operating Conditions during Test: 
Process weight rate: 

.................. 400 t o h r  

....................................................... Used Oil 
Fuel Data: 

Fuel Type ..................... 
Fuel Usage Rate: .................................................................. 2.0 gayton 

Control Equipment Description: 
Equipment ....................................... Baghouse with DuPont Nomex Bags 
Manufacturerhlodel ................................................... Dust Eater P-85000 

Normal Pressure Drop ................................................................. 5 in. WC 
Air to Cloth Ratio ............................................................................ 5.28:l 

Control Equipment Operating Parameters: 



[July I I ,  1994 hl34T Test Plan #!3601 Page5 I 6.' .. , 

Emission 
Point 

1 

I 

Normal Range of Process or  Operating Rates 

Normal production rates vary between 300 and 450 tons per hour. 
Aggregate moisture content vanes between 4 and 9 percent. 

2. Explanation of why the proposed test conditions are considered to be the worst case in accordance 
with Minnesota Rules part 7017.2025, subpart 2: 

Emission Process Equipment 
Point Description 

1 Asohalt plant 

Description Of Process Monitoring 
During Test Period 

Process data will be recorded by plant personnel. 

Point 
1 

. .  

Aggregate feed rate monitored by belt scales. 
Asphalt feed rate determined by Brodie meter. 
Fuel usage determined by manual sticking. 
Dryer gas temperature monitored by thermocouple and 

- . .  
Description During Testperiod 

Baghouse Process data will be recorded by plant personnel. 
Bachouse pressure drop monitored by computer. 

I I indicating meter. 1 

67 _ _  

I Emission I Control EauiDment I Description Of Control Equipment Monitoring I 
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PART IV. TEST METHODS 

1, Specific Test Plan 
1) Three (3) replicate particulate emission test runs per EPA Methods 1, 2, 3,4 and 5 .  
2) One (1) hour of plume opacity observations per EPA Method 9. The opacity observations shall 

be performed concurrent .with one (1) of the particulate emission tests. 

2. General Test Methodology 
The following is a general listing of test requirements: 

A: EPA Method 1 for the location of sampling ports and sampling points. 
A check for cyclonic flow must be done whenever there is a cyclonic type of device directly upstream 
of the sampling location. The check must be performed even if flow straightening vanes have been 
installed. 
If the sampling location does not meet the minimum requirements ofEPA Method 1, then the testing 
firm must conduct flow pattern evaluation and testing according to the alternative procedures in part 
2.5 of EPA Method 1. Flow pattern documentation is required. 
Previously documented flow pattern tests are acceptable providing that no changes have occurred 
that would affect the flow pattern. 

B: EPA Method 2 for velocity and volumetric flow rate determination. Three (3) test runs are required; 
one concurrent with each pollutant emission test run. 

C: EPA Method 3 for gas analysis (C02 & 02). Three (3) determinations are required; one integrated 
sample concurrent with each pollutant emission test run. 

D: EPA Method 4 for determination of moisture in the flue gases. Three (3) test runs are required; one 
concurrent with each pollutant emission test run. 

E: EPA Method 5 as amended by Minnesota Rules 7017.2060 and 701 1.0725 for the determination of 
particulate matter emissions. Particulate analysis will include back catch condensable organic matter. 
Three (3) test runs are required and each run must represent a minimum sampling time of 60 minutes 
and a minimum sample volume of 32 dry standard cubic feet. 

F: EPA Method 9 as amended in Minnesota Rule 7017.2060 for the determination of visible emissions. 
Normally one (1) sixty-minute test is required. However, if this is an initial compliance test subject to 
NSPS regulations, then three (3) sixty-minute tests are required. 
If particulate emission testing is being performed, then the opacity test(s) must be performed 
concurrent with one or more of the EPA Method 5 test runs. Note: weather conditions may make it 
impossible to obtain valid opacity observations concurrent with the particulate test. If such 
circumstances exist, the visible emission test will be rescheduled for a later timefdate and will be 
performed at similar load conditions. 
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3. Reference to any compliance document, federal regulation, or Minnesota rule or statute requiring use 
of specific methods or procedures, shall be stated in this section. NONE 

4. Proposed alternativdequivalent test methods: NONE 

5. Non-reference test method: For each proposed non-reference test method, include a statement of the 
detection limit and the degree of accuracy of that method at the expected emission rate and under the 
conditions of the performance test. NOT APPLICABLE 

NOTE: 
each pollutant is below the applicable emission limit, using the equation in Minn. Rules pt. 7017.2045, 
Subp. 6. 

Sampling times and rates must be increased if necessary to ensure that the detection limit for 

PART V . CEMS RELATIVE ACCURACY TEST 
Testing of continuous emission monitoring systems is not included in this test program 

PART VI. OTHER 

For each process unit to be tested the following are specified: 

1. Pollutant(s) emissions must be reported in same terms as the emission limit(s). 

2. Special averaging times for emission limits: NOT APPLICABLE 

3. Plant personnel must complete the following two forms and give them to the testing firm 
representative for inclusion in the test report. A copy of each form is included at the end 
of this test plan. 

1)  Asphalt Plant Operating Conditions During Stack Testing 
2) Asphalt Plant Operating Data Log 

4. One complete test report (one hard copy) shall be submitted to the MPCA within 45 days after 
the date on which the on-site testing was completed. The test report must be submitted to the agency 
regardless of the test results. Note that submittal of the report to the MPCA is the responsibility of the 
ownedoperator and not of the testing firm. 

5. A microfiche copy of the report shall be submitted to the MPCA within 105 days after the date on 
which the on-site testing was completed. The microfiche copy must be submitted to the agency 
regardless of the test results. Note that submittal of the microfiche copy to the MPCA is the 
responsibility of the owner/operator and not of the testing firm. 

6 .  All submittals shall be addressed to: Supervisor, Compliance Determination Unit 
Compliance and Enforcement Section 
Air Quality Division 
Minnesota Pollution Control Agency 
520 Lafayette Road 
St. Paul, Minnesota 55155-4194 



PART W. MPCA WARNING TO OWNEWOPERATOR 

Given the seriousness of exceeding an emission limit, the Company is hereby provided notice that 
enforcement action will be taken for a first performance test failure . This enforcement action will 
not be initiated until the results of the retest have been reviewed by MPCA staff and will require 
the Company to pay a civil penalty. 

Please be advised that upon receiving written notice of a second performance test failure, the Company 
will be required to either shut down the tested process unit(s) or to submit a compliance plan, subject to 
MPCA approval, which indicates specific measures-to-be-taken which are expected 
to make all the unit(s) operate in compliance with the applicable emission limitations . The plan must also 
include specific measures the facility will take to minimize emissions until compliance is demonstrated. 
However, if the unit(s) continue to operate, they will be considered to be operating 
in violation of the applicable limits from the date of the performance test until a retest has been conducted 
that demonstrates compliance . 

Please note that results of a performance test are not final until MF’CA staff provides a written 
compliance determination. 
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