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REPORT CERTIFICATIONS 

1. Certification of sampling procedures by the sampling team leader: 
I certify 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 
the report. 
Name: Ted M. Gibbons Signature: 
Title: Technical Services Technician Date: b~/a 3/9  

I 

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: 

.- zZw& 
Title: Technical Services Technician Date: 6/2 3 / 9 /  

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: (/2 3 /? f i I 

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: , i > ~  v%7 G,mc Lc 

Title: C & o Date: -.> .Gq 
J 

Signature: B-*T,;~ 
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RESULTS OF A SOURCE EMISSION COMPLIANCE TEST ON Ah' 

ANNANDALE, MINNESOTA, MAY 24,1994 

MMT Report Number: 10072 
h4hlT Project Number: 9587 
Report Issued: June 23, 1994 

ASPHALT PLANT OPERATED BY MID-MINNESOTA HOT MIX, INC. 

1 INTRODUCTION 

MMT Environmental Services, Inc. (h4MT) was contracted by Mid-Minnesota Hot Mix, Inc. to 
perform a source emission compliance test on a single source at Mid-hhnesota's asphalt facility in 
Annandale, Minnesota. Testing of the asphalt plant's emissions was required by the Minnesota 
Pollution Control Agency as part of their permitting requirements (MPCA file 1933). The plant 
consists of a Barber-Greene model 858 conventional batch unit and a Barber-Greene model 838 
aggregate dryer. Emissions generated by the plant's operation are controlled by a Barber-Greene wet 
wash scrubber. The scrubber exhaust was tested for particulate and visible emissions on May 24, 
1994. 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. David Ferrell and Ronald Karie represented Mid-Minnesota Hot-Mix, Inc. throughout the 
test period. Mr. Craig Averman of the Minnesota Pollution Control Agency witnessed portions of 
the test proceedings. 

2 TESTRESULTS 

The results of the particulate emission test are presented in Table 2.1. The data indicates an average 
effluent particulate concentration of 0.182 grains per dry standard cubic foot and an average source 
particulate emission rate of21.68 pounds per hour. 

The asphalt plant source emissions are regulated by Minnesota Rule 701 1.0905. In order to be in 
compliance with this rule, the effluent particulate concentration must be less than 0.30 grains per dry 
standard cubic foot and the particulate emissions must also satis& at least one of the following: 

1) Particulate concentration less than 0.080 grains per dry standard cubic foot; 
Based on Minnesota Rule 701 1.0735 and a volumetric flow rate of 13,967 d s c h .  

2) Particulate mass emission rate less than 38.05 pounds per hour; 
Based on Minnesota Rule 701 1.0730 and a process weight rate of 137.3 tons per hour. 

The scrubber emissions, as tested, were in compliance with this particulate emission standard 

The visible emission test was performed concurrent with the particulate test run # I .  The maximum 
observed plume opacity was zero (0) percent; Le. no visible emissions were observed during the test 
period. Minnesota Rule 701 1,0905 states that the asphalt concrete plant shall not discharge into the 
atmosphere any gases which exhibit greater than 20 percent opacity, except that a maximum of 40 
percent opacity shall be permissible for not more than four minutes within any 30-minute period and 
a maximum of 60 percent opacity shall be permissible for not more than four minutes in any 60- 
minute period. The scrubber visible emissions, as tested, were in compliance with this standard, 
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Problems with the sampling platform lift truck caused a forty minute delay during the port change of 
test run #I .  A second delay during run #1 occurred when the silo filled due to a lack of available 
trucks. Neither delay should 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. 

Table 2.1 
Particulate Emission Test Results 

Mid-Minnesota Hot Mix, Inc., Annandale, Minnesota 
Asphalt Plant Scrubber Exhaust, May 24, 1994 

Parameter Run#1 Run#2 Run#3 Average 

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

Effluent Temperature, "F 
Effluent Moisture Content, YO v/v 
Effluent Composition Parameters; 

Carbon Dioxide, YO v/v dry 
Oxygen Content, % v/v dry 

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

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

Source Particulate Emission Rate; 
Classical Method, I b h  
Ratio of Areas Method, I b h  
Average of Two Methods, lbhr 

1028 
1221 

147 

24.8 

4.9 
14.8 

21,747 
17,917 
13,465 

0.2438 
0.0023 
0.2461 

28.43 
28.78 
28.61 

1315 
1426 

145 

23.7 

5.8 
13.6 

21,597 
17,808 
13,584 

0.1264 
0.0016 
0.1280 

14.92 
14.75 
14.84 

1517 
1620 

139 

20.5 

5.8 
13.8 

22,525 
18,674 
14,853 

0.1696 
0.0023 
0.1719 

21.90 
21.27 
21.59 

--- 
--_ 

144 

23.0 

5.5 
14.1 

21,956 
18,133 
13,967 

0.1799 
0.0021 
0.1820 

21.75 
21.60 
21.68 

Test Quality Control Parameters; 
Total Sampling Time, min. 60.0 60.0 60.0 60.0 
Total Volume Sampled, dscf 42.747 42.114 45.236 43.366 
Total Particulate Mass Collected, g 0.6823 0.3497 0.5043 0.5121 
Average Isokinetic Variation, % 101.3 98.9 97.2 99.1 

Standard Conditions: 68°F. 29.92 in. Hg 

-. 
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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 d u e ;  
BTUflb .......................................... 18,996 
BTU/gallon ................................. 139,887 

Sulfur (S) content, % wt. ...................... 0.45 
Ash content, % wt ................................. 0.73 
Moisture content, % wt ......................... 1.33 
Lead (Pb) content, pg/g ........................... 75 
PCB content, pg/g ................................... <5 
Total halogens, ppm ............................. 1122 
pH ...................................................... r. 5.02 

Table 3.1 
Summary of Process Data 

Mid-Minnesota Hot Mix, Inc., Annandale, Minnesota 
Asphalt Plant Scrubber Exhaust, May 24, 1994 

Parameter 

Time of Test, hr 
Start 
Finish 

Aggregate Usage, ton/hr 
Asphalt Usage, ton/hr 
Total Process Weight Rate, to& 

Process Weight Rate; 

Aggregate Moisture Content, % 

Dryer Gas Temperature, OF 
Scrubber Parameters; 

Pressure Drop, in WC 
Water Flow, gpm 
Water Pressure, psi 

Run #1 

1028 
1221 

: 131.22 
7.83 

139.06 
4.1 
338 

Run #2 

1315 
1426 

117.28 
6.94 

124.23 
3.2 
353 

Run #3 

1517 
1620 

140.34 
8.30 

148.63 
3.2 
350 

Average 

129.61 
7.69 

137.31 
3.5 
347 

4.0 4.0 4.1 4.0 
80 79 79 79 
70 70 70 70 

-. 
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4 TEST PROCEDURES 

In order to determine the pollutant emission rate from stationary sources, the Environmental 
Protection Agency @PA) has established a series of reference 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. 

A test for cyclonic flow was performed using the S-tube null-reading technique of EPA Method 1, 
Section 2.4. The test yielded an average yaw angle of 8.8 degrees. This indicates that the sampling 
location was acceptable as the yaw angle criteria of less than 20 degrees was met. 

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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h c t  Cross-Sectional Dimension; 
Traverse Diameter, inch ................... 41.5 

,ength of straight, undisturbed flow; 
Before ports, inch .......................... 170.5 
After ports, inch .....____....... ......_.._.... 78.5 
Before ports, stack diameters ..__......... 4.1 
After ports, stack diameters ............... 1.9 

Point Percent Inches from 
Number of Traverse Inside Wall 

1 .___.... : ...... 2.1 ............... 1.0 
2 ....._.__....... 6.1 ._.__............ 2.8 
3 .._..___...... 11.8 __............... 4.9 
4 .___._____.... 11.1 ................. 1.3 
5 ._..........._ 25.0 ............... 10.4 
6 .__..___...... 35.6 __............. 14.1 
7 ............__ 64.4 ___............ 26.8 
8 ............._ 15.0 ............... 31.1 
9.............. 82.3 ............... 34.2 
10 ............. 88.2 ............... 36.6 
1 I .._.......... 93.3 ._............. 38.1 
12 .___.._...... 97.9 ___............ 40.5 

Number of sampling points; 
Required by EPA Method 1 ................. 24 
Actually used ....................................... 24 

Number of ports ............................... 2 
Number of points per port ............... 12 

Minutes per point ................................ 2.5 
Minutes per test run .......................... 60.0 

Particulate test sampling time; 

F 

P o x  A 

'o r t  B 

SAMPLING SITE SCHEMATIC 

41.5" 
u 

-. . .  
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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 
(248i25"F). Water vapor, orgahic 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 stacwduct. 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. 

M e r  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 # I .  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 # I ,  #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. 

-. 
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Figure 4.2 Particulate Sampling Train Description 
Mid-Minnesota Hot Mix, Inc., Annandale, Minnesota 

Asphalt Plant Scrubber Exhaust Test 
May 24, 1994 

PARTICULATE SAMPLING TRAIN IDENTIFICATION 

Sampling Train Manufacturer: ..... Mh4T Environmental Services, Inc. 
Sampling Train Model: ................ Universal Stack Sampler, unit #4 

Hot Box Set-up and Operating Temperature; 
Cyclone used: ........................ No 
Filter Media: .......................... Glass Fiber Filter, Whatman GFK, 11.0 cm diameter 
Filtration Temperature: .......... 248 k 25 degrees Fahrenheit 

Impinger # I :  ..... 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 GreenburgSmith design, = 250 grams silica gel, indicating type 

Cold Box Set-up; Impinger Type and Initial Contents 

Youles Used: ................ MMT #L6, 0.300" diameter, stainless steel 
Sampling Probe Used: .._. MMT #75, stainless steel liner 
Pitot Tube Used: ............ MMT #67, S-type 

PARTICULATE SAMPLING TRAIN SCHEMATIC 

Stack 

Probe 

Type-S Pi tot  Tube LT] 
Impinger Series GI 

Vacuum 

Orifice 

I Y 

-. 
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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. 

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 

AI1 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 4 

Specific details of Mh4T'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-600/4-79-0 19); March 1979 . This program suggests guidelines in the 
areas of: 

+ Laboratory services + Instrument selection 

+ Solvents + Gases 
+ Analytical performance t Laboratory safety 

Glassware + Reagents 

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. 

-, 
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DEFINITION OF WIT ABBREVIATIONS 

ACFM ........ ACTUAL CUBIC FEET PER MINUTE 

DE6 F ....... M6FfES FAHRDMEIT 

DCF ......... ORY CUBIC FEET 

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

OSCFM ....... DRY STANDARD CUBIC FEE7 PER M I W  

FPS ......... FEET PER SECOND 

6 ........... 6RAflS 

6RIACF ...... 6RAINS PER ACTUAL CUBIC FOOT 

6RlDSCF ..... 6RAINS PER DRY STANDARD CURlC FOOT 

6RlSCF ...... 6RAINS PER STANDARD CUBIC-FOOT 

I N  .......... INCHES 

I N  ffi ....... INCHES OF E R N R Y  

I N  UC ....... INCHES OF HATER 

LBlHR ....... POUNDS PER WR 

LBILB-MOCE .. WUND PER POUNPnOLE 

MlN ......... MINUTES 

n .......... MILLILITERS 

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

SCFM ........ STANDARD CUBIC FEET PER n i m  
SF .......... SQUARE FEET 

X V I V  DRY ... PERCENT BY V O L W ,  DRY BASIS _______-__ 

OEFlNITlON OF STANdARD CONDITIONS 

STANDARD TEMPERATURE ..... 68 DE6REES F A H R E W I T  

STANDARD PRESSURE ........ 29.92 INCHES OF KRCURY -_____- --- 

- ,  
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DEFINITION OF VARIABLES - 
An . .. . CROSS-SECTIONAL AREA OF NOZZLE, SF 
As .... CROSS-SECTIONAL AREA OF STACKi SF 
Bup ... EFFLUENT NOOISNRE COMENT, PERENT BY WUm 
Bw ... EFFLUENT ROISNRE COWEhT, PROPORTION BY VOLljt'€ 
Cat . . . EFFLUENT PARTICULATE CONC€NTRATION AT ACTUAL 

CONDITIONS, 6 R I A f f  i i=f, b, t i  Cat: FRONT CATCH OPbYi 
Cab: BACK CATCH M Y ;  Cat: TOTAL CATCH 

CD .... EFFLUENT CARBON DIOXIDE CONENTRATIONi 7. VIV  DRY 
CM . . . . EFFLUENT CARBON MONOXIDE CONCENTRATION, X VIV  DRY 
Cp .... PITOT TUBE COEFFICENT, DIIIF..NSIOM+SS 
C5i ... EFFLMNT PARTICULATE CONCENTRATION AT DRY STANDARD 

CONDITIONS, 6RIDSCF; t=f,b,t; Csf: FRONT CATCH OPbY; 
Csb: BACK CATCH ONLY; Cst: TOTAL CATCH 

Cui ... EFFLUENT PARTICULATE COHCENTRATION AT STANDARD 
CONDITIONS, 6RISCF; i= f ,b , t ;  Cut: F R M  CATCH M Y ;  
Cmb: BACK CATCH ONLY; Cut: TOTAL CATCH 

Dn .... NOZZLE DIAMETER, I N  
I ..... ISOKINETIC VARIATION, % 
Md .... EFFLUENT MOLECULAR MIGHT, LBILB-MOLEI DRY M I S  
Ms . . . , EFFLUENT MNECULAR UEI6HT, LBILB-MOLE, UET BASIS 
N I  . . . . EFFLUENT NITROGEN CONCENTRATION, X V I V  DRY 
OX .... EFFLUENT OXYGEN CONCENTRATION, Z VIV  DRY 
Pb .... BAROMETRIC PRESSUREE. I N  Ht ~ ~~~ 

Pq .... 
Po .... 
Ps .... 
Pv .... 
as .... 
Psd ... 
Rci ... 

aa .... 

Rrr ... 

STACKSTATIC PRESSURE, IN wc 
AVERAGE PRESSURE DROP ACROSS THE H E W I N G  
ORIFICE, I N  UC 
STACK ABSOCUTE PRESSURE, I N  HG 
AVERAGE SQUARE-RWT KLOCITY PRESSURET I N  WC 
EFFLVMT FLOW RATE AT ACTUAC CONDITIONS, ACFM 
EFFLUENT FLOU RATE AT STANDARD CONDITIONSI S C M  
EFFLUENT FLOW RATE AT STANDARD CONDITIONS, 
DRY BASIS, DSCFH 
WRCE PARTICULATE EMISSION RATE, CLASSICAL 
KETHOD, LRIHR; +=f ,bv t i Rcf :  FRONT CATCH M Y ;  
Rcb: BACK CATCH ONLY; Rct :  TOTAL CATCH 
SOURCE PARTICULATE EMISSION RATE, RATIO OF 
AREAS i4ETWh LBIHR: +=f.b.t: b f :  FRONT CATCH OM 

STACKSTATIC PRESSURE, IN wc 
AVERAGE PRESSURE DROP ACROSS THE H E W I N G  
ORlFlrF. I N  Ur _.....__. ~ 

STACK ABSOCUTE PRESSURE, I N  HG 
AVERAGE SQUARE-RWT KLOCITY PRESSURET I N  WC 
EFFLVMT FLOW RATE AT ACTUAC CONDITIONS, ACFM 
EFFLWT FLOU RATE AT STANDARD CONDITIONS. S C M  
EFFLMNT now RATE AT STANDARD CONDITIONS, 
nnv PASTS. nswn 

AREAS i4ETWh LBIHR: +=f.b.t: bf: FRONT CATCH OM .Y: 
Rrb: -BACK CATCH-0Ni.Y; R r t i -TOTAL CATCH 

51 ... . STACK DIARETER OR L€NGlH, I N  
Sw .... STACK UIDTH, I N  
Ti .... TOTAL SAMPLING TIME, MIN 
Tn . . , . AVERAGE DRY 6A5 K T E R  TEMPERATURE, DE6 F 
Ts  . , . . AVERAGE EFFLUENT TEMPERATURE, DEG F 
V I  .... VOLUME OF LIQUID COLLECTED, & 
Vn . . . . VOLUnE OF GAS SAMPLED AT METER CONDITIONS, DCF 
Vms ... VOLUME OF GAS SAMPLED AT STANDARD COHnITIONS, DSCF 
Vs .... AMRAGE EFFLUENT VELOCITY, FPS 
Vw . . . . VOLUME OF WATER VAPOR COLLECTED AT STANDARD 

CONDITIM(5, SCF 
Ub .... MASS OF PARTICULATE MATTER COLLECTED I N  THE 

BACK [ E T )  CATCH, G 
U f  .... MASS OF PARTINI.ATE MATTER COLLECTED I N  THE 

FRONT (DRY) CATCH, G 
U t  .... TOTAL MASS OF PARTICULATE MATTER COLLECTED, 6 
Y . . . . . DRY GAS tlETER COEFFICIENT, DIMENSIONLESS 

- 
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EC4MTlONS Usm TO WCULATE PARTICULATE EMISSIONS 

An = 0.005454154 t On + Dn 

As = 0.005454154 + S1 + S1 (FOR RMRm STACKS) 

As = S1 + Su I 144.0 (FOR RECTANGUlAR STACKS1 

Ps = Pb t Pq113.6 

N I  

Ut = Ut t Ub 

Urn = (528129.n) t Va + V t (Pb t F’oI13.6) I ( l a  t 460.01 

Vu = 0.04107 t V1 

Bus = vu / (hi t v851 

BUP = 100.0 Bus 

Md = 0.440 t CO t 0.328 + OX t 0.m t (NI t Cn) 

Hs Md t (1.0 - Bws) t 18.0 t Eus 

100.0 - CO - OX - CM 

us = 85.49 t cp t pv t SQRT( ( ~ ~ t 4 a . ~ ) i ( n s t ~ ~ )  ) 

Qd = 60.0 v5 45 

Qs = Pa + (528129.92) + Ps / (1s t 460.01 

Qsd = Qs + (1.0 - Bus) 
I = 0.09450 t (Tst460.01 t Urns / (Ps t Vs t An t Ti t (1.B-Bus) ) 

Csf = 15.42 t Ut I Vus 
Csb = 15.42 + Ub I Vus 
Cst = 15.42 t Ut I Vws 

Cwf = Csf / (1.0 - BUS) 
Cub = Csb / (1.0 - Bus1 
cut = cst I (1.0 - Bus) 

Rcf = 0.008578 t Csf t Qsd 
Rcb = 0.008578 t Csb t Qsd 
Rct = 0.008578 t Cst Qsd 

Rrf = 0.008578 t Csf t (VnslTi) t (AslAn) 
Rrb = 0.008578 t Csb t (VnslTi) + (As1An) 
Rrt = 0.088578 t Cst + (VmITil t (As/An) 



TABLE S W R Y  OF PARTINLATE EMISSION TEST R E N T S  

PROJECT NUHBER: 9587 
TEST NUnBER: 1 SOURCE: SCRIBBER ouRE7 

COMPANY: MID tP4 HOT MIX 

TEST PAWETER RM 1 Ru(2 KIN3 

TEST DATE 5/24/94 

102a 
1221 

EFFLUENT TEMPERATUREI MGREES F 1 47 

B A R M T R I C  PRESSURE, IN  HG 28.36 

EFFLUENT MISTURE CONTENT, X VIV 24.8 

EFFLUENT COnPOSITION~ X V I V  DRY; 
CARBON DIOXIDE 4.9 
O X Y G M  14.8 
CARBON MONOXIDE 0.0 

ISOKINETIC VARIATION, X 
EFFLUEKl P A R T I M A T E  CONCENTRATION; 

101.3 

EFFLUENT FRONT HALF PARTlt l lUITE CONCENTRATION; 
ACTUAL CONDITIONS, GRIACF 0.1510 
STANDARD CONDITICUS, GRISCF 0.1832 
DRY STANDARD CONDITIONS, GRIDSCF 0.2438 

5/24/94 

1315 
1426 

1 45 

20.26 

23.7 

5.8 
13.6 
0.0 

21597 
17888 
13584 

98.9 

0.0795 
0.0964 
0. 1264 

0.8010 
0.0012 
0.0016 

0.8865 
0.0977 
0.1280 

5/24/94 

1517 
1620 

139 

28.13 

20.5 

5.8 
13.8 
0.0 

97.2 

8.1118 
0.1349 
8.1696 

8.0015 
0.0018 
8.0023 

8.1134 
0. 1367 
8.1719 

SOURCE PARTICULATE EHlSSION RATE; 
CLASSICAL METHOD, LB/HR 28.43 
RATIO OF AREAS METHOD, LBlHR 28.78 

14.92 
14.75 

21.90 
21.27 

PARTICKATE CONCENTRATION M D  EMISSION RATES BASED ON ANALYSIS OF 
THE SAMPLING TRAIN FRONT AND EACK CATCHES. 

STANDARD CONDITIONS: 6E DEGREES FAHRENHEIT, 29.92 INCHES OF RERCURY. 



TRAVERSE WlNT DATA SVMARY AND VELOCITY PROFILE 

PROJECT NUMBER: mi 
RUNMInBER: 1 TIM: 5/24/94 1B28-1P1 

conpw: HID rw HOT HIX 
TEST NlMBER: 1 SOURCE: SCRUBBER OCmET 

wwffi 
LOCATION 

PORT WlNT -- 
A I  
A 2  
A 3  
A 4  
A 5  
A b  
A 7  
A 8  
A 9  
A 10 
A 11 
A 12 

B l  
B 2  
B 3  
B 4  
B 5  
B 6  
B 7  ~ 

B 8  
B 9  
B 10 
B 11 
B 12 

VELOCITY ORIFICE TMPERATURE~ DE6.F 
PRESSURE PRESSURE STAW K E R  METER 

IN UC ' IN WC CAS INLET OUTLET 

-. ._ __ . . 
8 . 3 8 ~  1 . G  iG 66 64 
0.4188 2.880 151 67 64 
8.4200 2.100 149 69 64 
0.4300 2.180 149 78 64 
0.4200 2.100 148 71 64 
0.3886 1.988 151 71 65 
0.3700 1.858 151 72 65 
0 . m  1.9'24 152 73 65 
0.3588 1.788 150 73 66 
0.3786 1.600 150 73 66 
0.3888 1.900 151 73 66 

0 . l M  0.800 146 61 67 
0.2488 1.200 148 69 67 
0.2688 1.388 147 70 67 
0.2100 1.330 143 72 61 
0.2888 1.4W 147 13 67 
0.2888 1.400 144 1 4  68 
0.3988 1.980 145 75 68 
8.4088 2.008 145 75 68 
0.4288 2.186 139 70 67 
0.4100 2.000 143 71 68 
0 . W  2.888 144 12 68 
0.3786 1.888 146 73 68 

8.3550 1.158 147 71 6b 
-_-- ----- 

VELOCITY PROFILE 

SORT 6As 
VELOCITY E L O C l P l  
PRESSURE F T l s E C  

0.592 38.48 
8.616 48.17 
0.640 41.82 
0.648 42.26 
0.656 42.76 
0.648 42.23 
0.616 48.27 
O.m 39.73 
0.616 40.30 
0.592 30.61 
0.688 39.70 
0.616 48.27 

-- 

0.1W 26.02 
0.498 31.92 
0.510 53.28 
0.520 33.72 
0.529 34.45 

0.b32 41.07 
0.688 39.57 

0.593 30.59 
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PARTICVLATE €HISSION TEST CALClRATIONS 

PROJECT NUWBER: 9587 
TEST W E E R :  1 SOURCE: SCRUBBER CUTLET 
RRIMRIBER: 1 T I S :  5/24/94 1828-1221 

COWPANY: WID tlN HOT M I X  

TEST DATA 

J 
-- 

6AS tlETER C O m l C I E N T  1.0018 V VOLWE OF L I W l D  
COLLECTEO. n 388.3 V I  

PITOT NBE COEFFlCIENT' 8.848 CP 

NOZZLE Dlra(SIMISi CAW DIOXIDE 4.98 CD 
D I M T E R ,  I N  0.344 Dn O X Y E N  14.88 OX 

NITR06EN (BY DIFFERENCEl 88.30 N I  

6AS CMFQSITION, % V IV  DRY1 

AREA, 5F 0.680491 An CARBON MONOXlM 0.00 cw 
STACK D I ~ I O N S :  

DIMEER/LEN6TH9 I N  41.50 SI AM. TRAVERSE POINT DATA: 
UIDM, I N  0.00 su STACK TEMP., DEG F 147 Ts 
AREA, SF 9.393 AS WETER TEWP.9 DEG F 69 Ta 

ORIFICE PRESSURE, I N  UC 1.758 Po 
SORT MLOCITY P.1 I N  UC 0.593 Pv M R W R I C  PRESSURE, I N  ffi 28.36 Pb 

STACK PRESSURES; MASS OF PARTICULATE MTTER 
STATIC, I N  UC -0.15 Pg COLLECTED, S i  
ABSOLUTE, I N  ffi 28.35 Ps  FRONT CATW ( W.l%l 0.6759 Uf 

PAM r A T w  ( P.m 0.8864 ub 
SAnPLIff i  T I E ,  #IN 60.88 TI TOTAL CATCH 0.6823 U t  

VOLUllE OF sps WIRED 
AT WEER, O F  44.859 Vn --- 

CALCULATED RESULTS 
~~ ~ 

VOLUfiE OF 6As W P L E D  
AT PIETER, DSCF 42.741 Vns DRY MSIS, LBILB-MOLE 29.38 Md 

UET M I S ,  LBILB-MOLE 26.55 Ws 
EQUIVALENT VOLWE OF UATER 
VAPOR COLLECTED, SCF 14.135 Vu AVERAGE GAS VELOCITY. FPS 38.59 Vs 

GAS fiOISTURE CONTENT; 
VOLUE FRACTION 0.2485 Bw ACTUAL, ACFn 21747 Pa 
PERCENT BY VOLUtlE 24.85 EUP STANDARD, scFn 17917 Os 

GAS MlXEClhAR UEIWT; 

GAS VOLMETRIC FLOU RATE; 

DRY STANDARD, DSCFn 1365 Qsd 

ISOKINETIC VARIATION, X 181.31 I 

FRONT CATCH BACK CATCH TOTAL CATCH ------- PARTICVLATE EMISSION PARAMETER 

PART I CLLATE CONCENTRAT ION 
ACNAL, WACF 0.1510 Cat 0.0014 Cab 0.1524 Cat 
STANDARD, GRISCF 0.1832 Cut 0.0017 Cub 0.1850 Cut 
DRY STANDARD, GRIDSCF 0.2438 Csf 0.8823 Csb 0.2461 Cst 

PARTICULATE EMISSION RATE, LBlHR 
CLASSICN WTWOD 28.lb Rcf  0.27 Rcb 28.43 Rct .- . . . .. .- . . . . . 
RATIO OF AREAS METHOD 

~~ ~~ 

28.51 f&f 0.27 Rrb 28.78 Rrt 



TRAVERSE POINT DATA SWavIRY AND VELOCITY PROFILE 

PWJECT NUMBER: 9587 COIIPANV: MID m HOT nix 
TEST NUMBER: 1 SWRCE: SCRUBBER CUTLET 
R W I W R :  2 TIHE: 5/24/94 1315-1426 

SAnPLING 
LOCATION 

PORT POINT 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

TRAMRSE POINT DATA VELOCIN PROFILE 

VELOCIN ORIFICE TEMPERATURE, DE6.F 
PRESSURE PRESSURE STACX PETER E T E R  

IN UC ' I N  UC 6AS IKET OURET 

0.2000 
0.2300 
0.2688 
0.2968 
0.3280 
0.3480 
0.4100 
0.4286 
0.4880 
0.3888 
0.3788 
0.3588 

0.2980 
0.3500 
0.4100 
0.4000 
0.4286 
0.4000 
0.3500 
0.3388 
0.3680 
0.3888 
0.3900 
0.4688 

1.m0 
1.188 
1.388 
1 . m  
1.600 
1.780 
2.000 
2.188 
2.000 
1.m 
1.888 
1.700 

1.5m 
l.Em0 
2.100 
2.100 
2.288 
2.100 
1.888 
1.700 
1.988 
2.888 
2.088 
2.100 

142 
144 
142 
142 
141 
142 
141 
146 
146 
1 45 
144 
145 

145 
145 
146 
147 
141 
146 
1 43 
1 k4 
146 
147 
141 
147 

69 
72 
74 
76 

78 
79 
79 
79 
78 
79 
88 

n 

n 
74 
75 
75 
76 
76 
76 
n 
n n 
76 
76 

69 
69 
69 
70 
70 
70 
70 
70 
70 
70 
71 
72 

72 n 
n 
n n 

n 
n 

72 

72 
72 

73 

73 ____----- - 
0.3521 1.788 145 76 71 

SQRT 6% 
VELOCITY VELOCITY 
PRESSURE FrlSEC 

8.447 
0.k80 
0.510 
0.539 
0.566 
0.583 
0.640 
0.648 
0. b32 
0.616 
0.688 
0.592 

0.539 
0.592 
0.640 
0.632 
8.648 
0.632 
0.592 
0.57k 
0.680 
0.616 
0.624 
0.632 

28.93 
31.m 
32.99 
34.84 
36.57 
37.73 
41.39 
42.07 
41.05 
39.98 
39.42 

'38.37 

34.93 
38.37 
41.56 
41.09 
42.10 
41.05 
38.31 
37.23 
38.95 
40.05 
40.57 
41.09 
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PROJECT "ER: 9587 CMPANY: nio  IN HOT nix 
T E S T W R :  1 SOURCE: SCRUBBER W E T  
RWINWIBER: 2 TIM: 5/24/94 1315-1426 

STACK PRESSURES; MASS OF PARTICULATE FATTER 
STATIC, I N  UC -0.14 Pg COLLECTED, 6; 
ABSOLUTE, I N  H6 28.25 Ps  FRONT CATCH ( 98.721 0.3453 U f  

BACK CATCH I 1.X) 0.0044 Ub 
SMPLING TIME, MIN 60.00 T i  TOTAL CATCH 8.3497 U t  

VOLUE OF 6AS SAMPLED 
AT E T E R ,  DCF 44.791 Va 

CALCULATE0 RESULTS. 

VOLUME OF GAS SAMPLED 
AT METER, DSCF 42.114 V m  DRY BASIS, LBILB-MOCE 29.48 Md 

YET WIS, LBILB-MOLE 26.76 Ms 
EQUIVALENT W L M  OF UATER 
VAPOR COLLECTED, SCF 13.095 Vur AVERAGE GAS VELOClTV~ FPS 38.32 Vs 

6AS WECULAR UEIGHT; 

ISOKINETIC VARIATION, 7. 98.93 I 

PARTICULATE EMISSION PARMETER FRONT CATCH BACK CATCH TOTAL CATCH -________-_ 
PARTICULATE CONCENTRATION 

ACTUAL, 6RIACF 
STANDARD. 6RISF 

0.0795 Cat 0.0010 Cab 0.0885 Cdt 
0.0964 Cnf 0.8812 Cub 0.0977 Cut 

DRY STAGAROt GRIDSCF 0.i264 csf 0.0eis csb  0.12~0 est 

PARTICULATE EMISSION RATE, LBlHR 
CLASSICAL METHOD 14.73 Rcf 0.19 Rcb 14.97 R c t  
RATIO OF AREAS METHOD 14.57 Rrf 0.19 Rrb 14.75 Rrt 

______________________I______________ 

STANDARD CONDITIONS: 68 DEG F, 29.92 I N  HG t NON-APRICABLE DATA 
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TRAVERSE POINT DATA SUWARY AND VELOCITY PROFILE 

PROJECT "!JER: 9587 COMPANY: MID M HOT M I X  
TESTMMBER: 1 SWRCE: SCRVBBER WTLET 
RUNtiWBER: 3 TIME: 5/24/94 1511-1628 

VELOCITY PROFILE -- - TRAVERSE P O I M  DATA 

sAMpLIN6 VELOCITY OAlFlE TOIPERATURE, DE6.F S R T  64S 
LOCATION PRESSURE PRESSURE STACK METER METER VELOCITY VELOCITY 

PORT WIN1 IN UC ' I N  UC 6AS INLET OUTLET P E W R E  F T l S C  

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

0.3688 1.988 
0.4588 2.388 
8 . 4 G  2 . i i i  
0.4400 2.380 
0.4500 2.388 
0.4688 2.488 
0.4188 2.100 
8.4488 2.388 
0.4204 2.204 
0.4486 2.300 
0.4388 2.200 
0 . 4 m  2.200 

0.2200 1.188 
0.20m 1.500 
8.2900 1.588 
0.3388 1.788 ...... ~ . . .  
0.3400 1.m 
0.3700 1.988 
0.3600 2.880 
0.4100 2.300 
0.4200 2.300 
0.4000 2.200 
0.3800 2.100 
0.3800 2.186 

13 
133 
135 
137 
1 32 
138 
143 
136 
135 
139 
142 
142 

138 
138 
139 
1 39 
139 
139 
139 
1 39 
139 
142 
142 
143 

72 
14 
74 
76 

78 
78 
79 
78 
79 
79 
78 

76 
79 
79 
81 
82 
83 
84 
82 
81 
81 
79 
79 

n 

11 
71 
71 
71 
71 
72 
72 
73 
73 n 
n 
n 
n 
73 
n 
n 
73 
74 
74 
14 
74 
74 
74 
74 

0.688 
0.671 
0.678 
0 . W  
0.671 
0. 618 
0.640 
0.663 
0.648 
0.663 
0.656 
0.648 

0.469 
0.529 
0.539 
0.574 
0.583 
0.688 
0. 600 
0.640 
0.648 
8.632 
8.616 
0.616 

38.48 
42.88 
03.43 
42.54 
42.04 
43.54 
41.27 
42.51 
41.49 
42.61 
42.23 

'41.74 

38.11 
33.97 
34.68 
36.98 
31.46 
39.08 
38.55 
41.14 
41.63 
48.73 
39.70 
39.73 - -- -- - 

AVERAGE 0.3988 2.858 139 79 73 0.612 39.97 
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P A R T I W T E  EMISSION TEST tALCUATIONS 

PROJECT NUWBER: 9587 
TEST NIRIBER: 1 SOURCE: SCRUBBERWRET 
RUN MR(RER: 3 T I E :  5/24/94 1517-1628 

COMPANY: HID B4 HOT M I X  

E$',< 
-- - W' 

TEST DATA , _- __-I- 

GAS E T E R  COEFFICIENT 1.0018 Y 

PITOT TUBE COEFFICIENT 0.848 CP 

NOZZLE DIMENSIONS; 
DIMETER, I N  0.- Dn 
AREA, SF 0.008491 An 

BAROMETRIC PRESSURE, I N  HG 28.13 Pb 

6 . d  WXWE OF LIQUID 
COLLECTED, It 247.2 V I  

6AS COnPOSITIONl 2 V/V DRY; 
CARBON D I O X I D E  5.71 CD 
O X Y E N  13.83 OX 
CARBON IV)tX)XIM 0.00 cn -P - ;+*- 

D I NITRC6EN (BY DIFFERENCE) 80.40 N I  
S T A M  DIRENSIONSi 

DIMWER/LEN6TH, I N  41.50 SI AVE. TRAMRSE POINT DATA: 
UIDTH, I N  0.80 sr STAW TEMP., OEG F 139 1s 
AREA, SF 9.393 As METER TEMP., DE6 F 76 Tm 

ORIFICE PRESSURE, IN UC 2.858 Po 
SPRT VELOCITY P.3 I N  UC 0.622 Pv 

STACK PRESSURES; MASS OF PARTICXATE HATTER 
STATIC, I N  UC -8.17 Pg COLLECTED, 6 ;  
ABSOLUTE, I N H G  28.12 Ps FRONT CATCH ( 98.72) 0.4976 Ut 

Ma( CATCH ( 1.3%) 0.8867 Ub 
SAWLING TIME, MIN h0.00 Ti TOTAL CATCH 0.5843 U t  

V(KUIIE OF 6AS SMPLED 
AT METER, DCF 48.476 Vn 

CALCULATED RESULTS 

V l X W  OF GAS SMPLED 
AT METER, DSE 45.236 VOS 

EQUIVALENT V O L W  OF UATER 
VAWR COUECTED, SCF 11.636 Vu 

MS MOLECULAR E IGHT;  
DRY BlislS, LBILB-MOLE 29.48 M d  
ET wis, LBILB-HOLE 27.13 ns 

AVERAGE GAS VELOCITY, FPS 39.97 Vs 

GAS noIsTuRE CONTENT; 
VOLUE FRACTION 0.2W Bns 
PERCENT BY VOLWE 28.46 BUP 

ISOKINETIC VARIATION, 7. 97.19 I 

PARTICULATE EMISSION PARAETER 

PARTICUCATE CONCENTRATION 
ACTUAL, GRIACF 
STANDARD, G R I S E  
DRY STANDARD, GRIDSCF 

PARTICULATE EIIISSION RATE, LEIHR 
CLASSICAL M M O D  
RATIO OF AREAS IIETHOD 

0.1118 CaF 0.0015 Cab 0.1134 Cat 
0.1349 Cut 0.0018 Cub 0.1367 Cut 
0.1696 Csf 0.0023 Csb 0.1719 Cst 

21.61 Rcf 0.29 Rcb 21.90 R c t  
20.W Rrf 0.28 Rrb 21.27 R r t  
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WLUHETRIC R O U  RATE CALCULATION 

PROJECT WEER: 9587 CONPANY: H I D  rn HOT nIx 
TEST DATE: 5-24-94 SOURCE: SCRUBBER MmET 

Preliminary flowrate Determination 
______________________~-----I- 

DUCT DItlENSIONS; 
DIAMETER, INCHES ......................... 41.50 M( 
CROSS-SECTIONAL AREA, SQ FT .............. 9.393 AR 

EFFLUENT TEMPERATURE, DE6 F ................ 150 TS 

MOISTURE CONTENT DETERMINATION: 
EFFLUENT M BULB TEMPERATURE, DE6 F ..... 145 TU 
EFFLUENT DEU POINT TEMPERANRE, DEG F .... 145 TD 
EFFLUENT RELATIVE HWIIDITY, X ............ 88.3 RH 
EFFLUENT NOISTURE CONTENT, X V I V  ......... 23.4 PIC 

DUCT PRESSURES; 
MROIIETRIC PRESSURE, I N  HG ............... 28.40 PB 
STATIC PRESSURE, IN UC ................... -0.21 PS 
ARSOLUTE PRESSURE, I N  UC ................. 28.38 PA 

EFFLUMT COMPOSITIW4; 
CARBON DIOXIDE CONTENT, Y. V I V  DRY ........ 5.0 CD 
OXYGEN CONTENT, X V I V  DRY ................ 15.0 OX 

DRY BASIS, LBILB-MKE .................... 29.40 t lD 
WET Bi\sIS, LBILB-HOLE .................... 26.74 6 

EFFLUENT WOLECULAR UEIGHT; 

PITOT TUBE COEFFICIENT ..................... 0.840 CP 

EFFLUENT 
POINT 

I 
2 
3 
4 
5 

VELOCITY 
PORT A . . . . . .  
0.370 
0.440 
0.430 
0.418 
0.350 

PRESSURES, 
PORT B 
0.260 
0.270 
0.270 
8.290 
0.300 

IN UC; 

6 0.310 , 0.310 
7 0.290 0.340 
8 0.330 0.340 
9 0.350 0.350 

10 0.370 0.380 
11 0.380 0.380 
12 0.380 0.370 

AVE. SQUARE-ROOT VELOCITY PRESSURE, I N  W C  .. 0.59 PV 

EFFLUENT AVERAGE VELOCITY, FTISEC .......... 31.693 VS 

ACTUAL, ACFM ............................. 212b3 FA 
STANDARD, SCFM ........................... 17447 FU 
DRY STAPIDAAD, DSCFM ...................... 13373 FD 

EFFLUENT VOLUHETAIC Rrxl RATE; 

EQUATIONS USED TO CALCNATE THE WLWIETRIC FLOW RATE 

AR = 0.004545 * DN DM 

PA = P8 t PS113.6 

tlD = 0.44rCD t 0.3210X + 0.28*(100-CD-OX) 

ffi = ~D*(l-tlC/100) t 0.18fMC 

VS = 85.48 CP PV t SQRT( (460+TS)/(1IStPA) 1 

FA = 60 VS t AR 

FW = 17.65 FA * PA I (TSt4601 

FD = FW t (l-NC/I00) 

STANDARD CONDITIONS: 68 DE6 F, 29.92 I N  H6 
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TABLE ANALYSIS OF VISIBLE EHISSION TEST DATA 

PROJECT NUHER: 9587 COMPANY: nID tw HOT nix 
DATE TESTED: 5-24-94 SOURCE: SCRUBBER OUTLET 
TIME OF TEST: 1kU0 OESEAMR: HR. Au\N L. TROWBRIDGE 

Concurrent with Test-Run # 1-1 
RE-CERTIFICATION DATE: 10-6-94 

KW OPACITY OBSERVATIONS ------_--_--- 
niN- +* SEGONDS t i  ~ I N -  i* s c o r n  t i  nit+ t i  SECONDS i t  
UTE 00 15 XI 45 IJTE 00 15 30 45 UTE '243 15 30 45 

8 0 0 0 0  
9 0 0 0 0  

-- ----I - - - - -  
20 0 0 0 0  40 0 8 0 0  
21 0 0 0 0  41 0 0 0 0  
22 0 0 0 0  42 0 0 8 0  
23 0 8 0 0  43 0 0 0 0  
24 0 0 0 0  44 0 0 0 0  
25 0 0 0 0  45 0 0 0 8  
26 0 0 0 0  4b 0 8 0 0  
27 0 0 0 0  47 0 0 0 0  
28 0 0 0 0  48 8 0 0 0  
29 0 0 8 8  49 0 0 0 8  

10 E 0 i a  S0 0 6 6 s  50 a 0 6 0  
1 1  0 0 0 0  31 0 8 0 0  51 0 0 0 0  
12 0 0 0 0  32 0 0 0 0  52 0 8 0 0  
13 0 0 0 0  33 0 0 0 0  53 0 0 0 0  
14 0 0 0 0  
15 0 0 0 0  35 0 0 0 6  55 0 0 8 0  
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 8 0 0  
19 0 0 0 0  39 0 0 0 0  59 0 0 0 0  

34 0 0 0 0  54 8 0 8 0  

SIRIMRY OF TEST DATA 

PERCENT 
PLUHE PERCENT OF TINE 

OPACITY OF TIHE OPACITY OPACITY TIME OPACITY IN RANGE 
X AT OPACITY EXCEEDED RANEE92 X OF T I E  HIN/HR 

0 
5 
10 
15 
28 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 
100 

100.00 
0.00 
0.00 
0.00 
0.00 ~~~~ 

0.00 
0.00 

0.00 
0.00 

0.0~ 

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 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.08 

0.00 
~ .~ 
0.00 
0.00 
0.00 

0 - 28 100.00 60.00 
25 - 40 0.00 0.00 
45 - 60 0.00 0.00 

> 60 0.00 0.00 

twxin1.n OBSERKD OPACITY. 2: 0 
IIlNIMUM OBSERVED OPACITVt '1: 0 
ARITWETIC nEPN OPACITY, 7.: 0.0 

SIX-MINUTE AVERAGE OPACITY, 7. 
tux  inun: 0.0 154:00-59:45) 
2nd LARGEST: 0.0 (48:00-53:45) 
3rd IARGEST: 0.8 142:00-47:15) . . - .__ 
4th LARGEST: 818 136:00-41:4~1 
5th LARGEST: 0.0 (30:00-35:455) 

2 4  
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I 

Test Date: '5--2 Y- ? Y 
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SOURCE EMISSION TEST 
FIELD DATA SHEET 

... . .- . . ,. . 

SYSTEM LFAK CHECKS 

~ - 



1 .  
u t  

SYSTEM LEAK CHECKS 
Time Fate (cfm) Vac. (in.Hg) 
(256 -00 3 a3 

/va 4 ,002 23 - 

SOURCE MISSION TEST 
FIELD DATA SHEET 

TEST: I 1 R U N : Z  
I PaRe I of / 

I I EOUIPMENT I NOMOGRAPH 

...... . . . . . . . . . . .  . . . . .  -. ....... - . .  . .  . .  . .  

Impinger Catch D e s c r i p t i o n :  .~ 

FORM: S-FD-5 



... . . . . .. .. ... . .. . .  
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P I 
I 

SUWARY OF PARTICULATE M I S S I O N  TEST LABORATORY DATA 

PROJECT MER: 9587 
TEST W R :  1 ,SOURCE: SCRUBBEROUTLEl 

CMPAWY: H I D  RN W T  RIX 

-------- -_--- 
--- - -- H A S  OF PARTICUATE PATTER COLLECTED. 6RAffi _---- 

TOTAL --- PARTICVLATE 
BACK CATCH - -- FRONT CATCH -__----- -- 

RUN FRONT CYCLONE FILTER FRONT M P I N E R  I R I N E R  BACK )y\ss 
NWBER UASH CATCH CATCH TOTAL CATCH ++ UASH TOTAL COUECTED 

1 0.5385 0 . W  0.3454 0.6759 0.0041 0.0BW 0.0064 0. 6823 

2 0.8755 0.8008 8.2698 8.353 &E327 8.8817 0.0044 0.3491 

3 0.1588 0.0888 0.3396 0.4976 0.0047 0.8828 0.0867 0. 5843 

- - - - - _I_ - - 

----- _ _ _ _ _ _ _ ~  
+ NOT APPLICABLE ** ClLOROFORnlETHYL ETHER EXTRACTION 
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COMMERCIAL TESTING & ENGINEERING CO. 
GENERALOFFICES 1919SOuM HlGHL/\NDAVE.,SUlTE210.8. LOMSARD. lLLlNOtS60148.~~7089U.9300FAX:)(189559306 

Member of the SGS Group (Sn€iBtB Generale de Surveillance) 
__ 

SINCE 8 . 0 .  

June 15, 1994 

MMT ENVIR0NEDWI"T SBRVS, INC. b 4610 N. Churchill Street 
st. Paul, MN 55126 
Attn: Alan Trowbridge 

Kind of sample 
reported to US Waste Oil 

Sample taken at 

Sampla taken by 

Mid Minnesota Hot.Mix 

Mid Minnesota Hot Mix 

PLEASE ADDRESS ALL CORRESPONDENCE TO: 

TEL: (708) 331.2900 
FAX: (708) 3333060 

P.O. BOX 127. SOUTH HOLLAND. IL 6 ~ 7 3  _I 

-1 

Sample identification by 
Mid Minnesota Hot Mix 

Composite Waste Oil Sample 
from Mid Minnesota Hot Mix. 

Date sampled May 24, 1994 

Date received June 1, 1994 P.O. No. 8542 

Analysis Report No. 11-15433 Page 1 of 2 

As Received 
GRAVITY 

Specific at 6O/6O0P 0.8844 
Lb/gallon at 60°F 
OAPI 

HEATING VALUE 
Btu/lb 
Btu/gal at 6OoP 

ASH, . %  Wt. 
SULFUR. % Wt. 
WATER, % Wt. 
TOTAL HALOGENS. Ppm 
ACIDITY 
LEAD. Ug/g 
PH 

7.364 
28.5 

18,996 
139,887 

0.73 
0.45 
1.33 

Pass 
15 

5.02 

11.2 2 

Gravi ty :  ASTM D 287; 
Water: ASTM D 95; Tota l  Halogens: ASTM 0 4208; Acid i ty :  ASTH D 664; Lead: ASTH D 3683 

Heat ing Value: ASTM D 240; Ash: ASTM D 482; Sul fur :  ASTM D 1552 

Respectfully Iubmilled. 
COMMERCIAL TESTING 6 ENGINEERING CO. 

bE Manager. South @A Holland Laboratory 

OVER 40 BRANCH LA~ORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, TIDEWATER AND GREAT UKES PORTS, AND RIVER LOADING FACILITIES 
F-465 
Original Watermarked For Your PIOIBCIIO~ TERMS AN0 CoN~ftfO"s ON REVERSE 



I 

' 1 .  - 
COMMERCIAL TESTING & ENGINEERING CO. 
GENERALOFFICES 1919 SOUTH HIGHLAND AM.. SUITEZIOB. LOMBARD, ILLINOIS 63148 - TEL: 7089y.W FAX: 7089y.9306 

Member of the SGS Group (Soci-516 G6n6rale de Surveillance) 
- 

SINCI. 0.0. 

PLEASE ADDRESS ALL CORRESPONDENCE TO: 
P.O. BOX 127. SOUTH HOLLAND, IL 60473 

FAX: (706) 333.3063 

qLti  
June 15, 1994 TEL: (708) 331-r)w i 
MMT ENV1RONMENT.W SERVS, INC. 
4610 N. Churchill Street 
St. Paul, MN 55126 Sample identification by 
Attn: Alan Trowbridge Mid Minnesota Hot Mix 

Kind of sample 
reported to us Waste Oil Composite Waste Oil Sample 

f r o m  Mid Minnesota Hot Mix. 
Sample taken at Mid Minnesota Hot Mix 

Sample taken by Mid Minnesota Hot Mix 

Date sampled May 24, 1994 

Date received June 1, 1994 P.O. NO. 8542 

Analysis Report No. 71-75433 Page 2 of 2 

POLYCHORINATED BIPHENYLS (PCB'S) 

PARAMETER RESULTS MDL 

PCB, Ug/g e5 1.0 

METHOD 

SW80.90 

ND: Non detected 

Rerpeclfully rubmilled. 
COMMERCIAL TESTING 8 ENGINEERING CO. 

kK%-- Manager. South Holland LaboralOry 

1 OVER 40 BRANCH IABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MlYIYG AREAS. TIDEWATER AND GREAT LAKES PORTS. AND RIVER LOADING FACILITIES 
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I SN: 591 -544 I SN: 83 

1 

2.4 8.612 71 8.611 78.8 10.0 1.0085 1.8641 
2.4 8.588 71 8.577 78.8 10.0 1.0097 1.8745 
2.4 7.747 71 7.666 78.5 9.0 1 . 0 1 ~  i . w e  ,. . 

A W A S E  CORRECTION FACTOR: C = 1.0123 
AKW ORIFICE CONSTPHI: Ha = 1.8685 - 

I EWATIONS: 

I 
.. . 

.\ 

.... 



' .-- 

h . -  

.. - 

Ha - _____ 
C Vu TU Vd Td 0 ___ _- __ ____ __ _- __- -------- 

1.9 10.215 75 10.195 71.8 13.0 0.W10 1.8495 
1.9 9.414 75 9.444 73.0 12.0 0.9882 1.8512 
1.9 10.986 75 10.984 74.5 14.0 0.9949 1.8449--- 

AEpA6E CORRECTION FACTOR: C = 0.9912 
AVERAGE ORIFICE CONSTANT: Ha = 1.8485 -- I -- ___ 



Page: SSQA-2- /4,< 

CALIBRATION 

S-TYPE PITOT TUBE 
I 

7 s "  
m c  30 : 

. '.--I 
I S-Type P i t o t  Tube I D  No.: 67 ;nc& Date: 3- 29- q 

Ambient Temperature, OF: b-7 Standard P i t o t  Tube I D  No.: 

Barometric P res su re ,  i n .  Hg.: 

J,SK 
I 

Standard P i t o t  Tube Coef f i c i en t :  .??o 
#AK fhwm-& 6 1 " i n f L n  + iP"&& 

PITOT TUBE EXAMINATION 

~ 

_All< 50 

Alignment Check 1 P i t o t  Tube Dimensions I P i t o t  Assembly Intercomponent Spacings 

External  tubing 3 P i t o t  t o  nozz le  (x): #A- 
diameter (Dt):/K P i t o t  t o  probe shea th  (Y): ?!,& 

Base t o  S ide  A opening P i t o t  to thermocouple,.along 

I. 

7 8 2 <  50 
J Q<1/8 i n .  
1 RC1/32 i n .  

p lane  (PA): , 5 3  probe (W): A/h 

plane  (PB): , 52 d i c u l a r  t o  probe ( 2 ) :  
Base to Side  B opening P i t o t  t o  thermocouple, perpen- 

COMPUTER PRINTOUT 

SIDE A WIBRATION SIDE B CALIERATION 

Pstd Ps CP Cp-Cp(AI Pstd Ps CP CP-CP(BI . - - - 
0.110 8.158 8.848 -0.080 0.110 0.lM 0.821 -0.635 '-: 
8.338 8 . 4 3  8.848 -0.880 0.398 0 . 5 5 ~  8.834 E.W 
8.El0 1.188 0.850 0.R82 8.840 1.288 8.828 8.062 
1.5R8 2.050 ' 8.847 -0.881 1.450 2.188 8.823 -0.004 

Cp(AI = 8.848 Cp(B) = 8.826 
. -  

. .  .: . >:,+ 

Gh- 4 ufl= ,001 s;k B 0-n = ,005 

C a l i b r a t i o n  Performed by: 

FORM: SSqA-2 47 



CALIBRATION 
NOZZLE DIAMETER. 

- 

Nozzle 
Number 

Nominal . 
Diameter. in. 

~~ 

Heasured Diameter, in. Noi z 1 e* 
D1 D2 D3 Diameter. in. 

L- I 
L - l  

L -  3 

L- L\ 

L -  5 
L- 6 

L--I 

L-  s 

L - \ O  

L- \ \  

L - \ a  

L - \ >  

L - \L\ 

* Nozzle diameter = (Dl + D2 + D3)/3 

Calibration Performed by: 

(Print) & I L L  hNOtRSbLJ  

FORM: SSQA-3 
?: ...-_ .-  . . . y.---.-. . . ... .. . . _ _  
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June 23.1994 Mid-Minnesota Hot Mix, Inc. 
Process Weight Rate Calculation 
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May 20, 1994 

MI. David Ferrell i 
CEO 
Mid Minnesota Hot Mix, Inc. ! P.O. Box 239 i 

.. ! 
i . . .  .... . .  ... . . . . .  ... ... .. _. :>. ....... -. . . . . . . .  - .. .  . .  . .  

. . . .  Annandale, Minnesota 55302 . .  
- . .  ..... 

. 

. . .  .... RE: NOV&ber 5,1994; Test Plau Sub&ttdfor the May 24;1994~.PerfonnanceTe~t--__. ,.,, 
. _ I _ _  

on the Barber-Green:, Model 858, Conventional Batch with a Buber-Greene, 
Model 838, Dryer and a Barber-Greene Wet:Wash Scrubber. .... 

Dear Mr. Fenell: 

This letter and its enclosures conclude the pretest requirements for the Mid Minnesota 
Hot Mix, Inc. (Company) facility located near Annandde, Minnesota, as discussed during 
our telephone conversation of May 19, 1994. 

. .  .. I 
! 

. .  

., 
. .  ..?. --. 

..... ......_. 
.. . . . . . . . . . .  . . . .  . .  . .  . . .  . . . . . .  .... ,--.-.;i. .. ..... :...--zs, 

(MPCA) has reviewed the submittal, and has approved the test plan;..Duringo ur...;;-~..;iT=~'.,q;.~., ,i.yi;& 
ielephone conversation the following items were mentioned as follow up to the letter 
dated April 25,1994: 

- ,. 
The Air Quality Division (AQD) staff of the Minnesota Pollution Control Agency ........... . . . . .  '2.. . 

1. This test is for initial compliance, but is not subject to New Source Performance 
' >  . ,' 

Standards. Subsequenrly, one (1) sixty-minute test of opacity readings will be taken 
concurrently with a particulate run. 

2. Port locations are acceptable from submibed schematic and are to be installed on 
Mondzy, Mzy 23, 1994. 

3. The number of traverse points that will be sampled during the testing will be 24 (or 
12 per port). 

4. The "dirtiest" fuel to be tested with will be used oil. 

5. The applicable emission limit includes reporting condensibles for the particulate 
testing. 

6 .  Production and operational limits are applicable and will be established when 
compliance has been determined by AQD staff. 

520 Lafayene Rd. N.; SI. Paul, MN 55155-4194; (612) 296-6300 (voice); (612) 282-5332 (TpO 
Regional Offices: Duluth Brainerd. Detroit Lakes Marshall 'Rochester 

Equal Opportunity Employer * Printed on recycled paper conlaining at least 10% fibers from paper recycled by consumers, 

. . . . .  _-_____ . . . .  . . . .  
- 



. . . . . .  . . . .  ....... .. . . . . . . . . . . . . . . . . .  ~ ~ ~~ - ~ ~ 
. .  ~~ 

Mr. David Ferrell i 

: _ _  ..:.. 
. . . .  The above listed items are modifications to the test plan, and are to be incorporated into 

the proposed test. . ,  . 

Performance Test Reports, Microfiche Submittal, and &e recently revised Asphalt Plant 

These forms will help you to comply with the submittal requirements of Minn. Rules pt. 
7017.2035 and 7017.2040..A copy ofthe test plan, including this letter, must be idcluded . .  . .  ._ .. :.7;.. .:. y -  

. '  
i , .  

Copies of the Operating Data Summary For Process Sources, Certifications Required For . . .  

Operating Conditions During Stack Testing forms are enclosed. 
I 

.. 
. .  .. 

... . . . . .  

... or microfiche or to certify thatthe microfiches~bmitted . . . . . .  is an exact copy of theo,ngi&-,, .. . - .... .- .. .- :.: -. ..... ,:.; .... . . . . .  
test report by the deadlinesspecified in the applicable compliance document (Le.; Pen& 
Stipulation Agreement, Administrative Penalty Order, etc.). The responsibility for these 
submittals lies solely with the Company. 

If you have any questions or comments on the content of this letter, please contact me at . . . . .  

. -  . . 

. .  

I Craig D. Averman 
Performance Test Coordinator 
Compliance Determination Unit 
Compliance and Enforcement Section 
Air  Quality Division 

CDA:bab 

Enclosures 

cc: Alan Trowbridge, MMT Environmental 
Julie Hendricks, MPCA Brainerd Regional Office 
John Elling, AQD 
Mary Jean Fenske, AQD 
AQD File No. 1933 

. .  . . . . . .  - ...... 



APR ~ ~ R E c ' D  

Minnesota Pollution Control Agency 
April 25, 1994 

I 

Mr. David Ferrell, CEO 
Mid Minnesota Hot Mix, Inc. 
P.O. Box 239 
Annandale, Minnesota 55302 

RE: November 5,1994, Test Plan Submittal for the Performance Test Required by The 

> 

January 25, 1994, Notice of Violation, For the Stationary Asphalt Plant 
.. 

Dear Mr. Ferrell: 

This letter and itsenclosurcs include some pretest requirements for the Mid Minnesota Hot Mix 
(Company) facility located in Annandale, Minnesota, as discussed during our preliminary mccting 
of November 17, 1993. Plcase contact Craig Avermann at (612)297-8301 with any futurc 
questions regarding performance testing. 

The Air Quality Division (AQD) staff of the Minncsota Pollution Control Agency (MPCA) has 
revicwcd thc submit(a1, and will not approve the lest plan until a follow up meeting is conducted 
with Craig Averniann to ensure any and all issues arc resolved before testing commences. Below, 
is a suiimary of thc items discusscd during our November 17,1993, preliminary meeting for the 
proposed May 1994 test month: 

1. The mccting is a preliminary meeting, and is to be followed by a meeting before testing. 

j 

' 

. .  Please schedule your meeting as soon as possible. 
.I 

2. Testing is for initial compliance, however, the source is not subject to New Source 
Performance Standards. 

3. The test plan states waste oil is to bc uscd. The fuel you test with must be the "dirtiest" fuel 
you are allowed to use. This must be clarified. 

4. The port localions appear acceptable from ihc schcrnatic provided. 

6. The applicable emission limit includes condensibles. 

7. Production limits are applicablc. You must test at the highest production rate you would like 
to operate at and you must demonstrate compliance with all applicable limits. 

8. Docunicntation of scruhber operating conditions during testing is required as operating 
restrictions may be set. 

620 Lafayelle Rd. N.: SI. PouI, MN 551554194; (612) 296-t300 (volce); (612) 282.5332 (TTY) 
Reglonal Ofllces: Dululh Bralnerd * Delroil Lnkos Marshall 6 Rochesler 

Equal Opponunlly Employor Prlnled on recycled pRper wnlslnlnp aI Ions1 10% lib018 lronr papor rocyclod by consumers. 
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. . -  
FROM 8 4 . 2 6 . 1 9 9 4  13133 P. 2 

Mr. David Fcrrcll 

Pagc Two 
April 25, 1994 

9. 'j'he Company must givc thc MPCA a minimuni of two weeks notification bcforc thc proposed I 
test date to ensure thc Agcncy can witness the test. 

Please refer to the January 25,1994, Notice of Violation for othcr applicable requirements and 
timelines. Thcse provisions are modifications to thc tcst plan, and are to be incorporated inlo thc 
proposed test with any other changcs discussed at the follow up meeting before tcsting. Please 
contact Craig at (612)297-8301 to schedule your follow up meeting with him. 

Copics of the Certifications Required For Performance Test Reports, and Microfiche Submittal 
forms are encloscd. l'hc Asphalt Plant Operating Conditions During Stack Testing is part of the 
tcst plan, and is provided as p a  ofthis letter. 

lhcsc forms will help you to comply with thc submittal requirements of Minn. Rules pt. 
7017.2035 and 761 7.2040. A copy of the test plan, including the tesl plan approval Icttcr, must he 
included as part of thc pcrformance test report. 

Remember, it is not the Testing Consultant's responsibility to submit the Company report or 
microfiche or to ccrtify that the microfiche submitted is an exact copy of the original tcst report by 
thc dcadlincs specified in the applicablc compliance document (Le., Permit, Stipulation 
Agreement, Administrative Penalty Order, elc.). The responsibility for these submittals lies solely 
with the Company. 

If you have any questions or comments on che content of this letter, please contact me at 
(6 12)296-8374. 

Sincerely, 

Performance Test Coordinator 
Compliance Dctermination Unit I 

Compliance and Fnforcement Section 
Air Quality Division 

YH$ nir 

Enclosurcs 

cc: Julic Hcndricks, MPCA Brainerd Regional Office 
Mary Jean Fenske, AQD 
AQD File No. 1933 
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November 5, 1993 

Ms. Yolanda Hernandez 
Air Quality Division 
Minnesota Pollution Control Agency 
520 Lafayette Road 
St. Paul, MN 55155 

Re: Intent-to-Test Notification - Mid-Minnesota Hot Mix, Inc. 

Dear Yolanda: 

Enclosed is the proposed test plan for Mid-Minnesota Hot Mix, Inc., Annandale, Minnesota. The 
pre-test meeting is set for 9:OO AM, Monday, November 15, 1993. The test itselfwill not be 
performed until sometime after the start of the 1994 paving season. 

Please contact either David Ferrell of Mid-Minnesota Hot Mix, Inc. (612-274-3037) or myself 
(483-9595) if you have any questions or comments. 

Sincerely, 

Alan L. Trowbridge 
Director of Technical Sem'ces 

enclosure 
cc: David Ferrell, h&d-Minnesota Hot Mix, Inc. 

4610 N. Churchill S1. Si. Paul, MN 55126-5892 612 I483-9595 FAX 612 I483-2699 I 
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SOURCE EMISSION COMPLIANCE TEST s'd, 
Yfl MMT TEST PLAN #lo026 (DRAFT) 

November 5,1993 P&& 
1) GENERAL INFORMATION 

A: Client: ..................................................................... Mid-Minnesota Hot Mix, Inc. 

Client wntact person: .............................................. David Ferrell 

P.O. Box 239 
h a n d a l e ,  MN 55302 

Phone: (612) 274-3037 

Air Quality Division 
520 Lafayene Road 
SL Paul, MN 55155 

Phone: (612) 296-8374 

B: 

C Regulatory agency: ................................................... Minnesota Pollution Control Agency 
Fax: (612) 274-2033 

D: 

E: 
F 
G: 

Regulatory agency contact person: ........................... Yolanda Hernandez 

Regulatory agcncy Iildpermit number:: ................... /533 
Pre-test meting: ..................................................... Monday. November IS. 1993, 9:OO AM 
Test plan preparcd by: ............................................. Alan Trowbridge 

Fax: (612) 297-7709 

Mh4T Environmental Services, Inc. 
4610 N. Churchill Street, St. Paul, MN 55126-5892 
Phone: (612) 483-9595 Fax: (612) 483-2699 

2) SOURCES 
This test plan is applicable to the following source located at the above facility: 

Scrubber on asphalt plant aggregate drum mixer 

3) PROCESS UNIT INFORhIATION 
The information in this section applies to each of the sources listed in section 2. 

A: Pollulants to be QuanMied: .................................................... Particulates and opacity 
B: Applicable Regulations: .......................................................... Minn Rule 7005.2010 
C Special averaging times: .......................................................... none 
D: Steady-state or batch operation: .............................................. continuous batch 
E: Type of pollution control equipment: ...................................... scrubber . 
F: Reason for tcsting: compliance demonstration 
G: Is this test for initial compliance demonsmtion: yes 
H: IS this a NSPS source 
I: Testing Schedule: Spring, 1994 
J: Testing Firm: MMT Environmental Services. Inc. 
K: Regulatory agency personnel to witness the test: 
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to be determined , 
4) EMISSION POINT INFORMATION 

Sampling is scheduled to be performed in the 40" diamcter exhaust stack. Figure 1 presents a schematic of the 
process and the proposed sampling port location. 
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Figure 1: Process and sampling site schematic 
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5) TEST PLAN (Asphalt Plant Drum Mixer with Wet Scrubber) - 
A: The process quipmcnt. pollution control equipment and all relald equipment must be operated 
. by the facilities regular opcralors using he i r  normal operating procedures. 

B: Proccss Opcrating Conditions Under Which Test is to be Conducld 
I )  Process ra ta ;  

Virgin aggregate. tph: .................................... 141 
Recycled material, tph: .................................. N/A 
Asphalt; tph: .................................................. 9 
Total. tph: ..................................................... 150 

Virgin aggregate. %moisture: ....................... 4 
2) Component moisture content: 

Rccycled material, % moisture: ...................... NIA 
3) Fuels used: ....................................................... .M use$ 0;l 
4) Fuel usage rates: ................................................ 1.5 gallons per ton 
5 )  Burner sctting, %: . ..................................... 
6) Drum mix temperature, "F ............................. :. 
7) Special conditions: ............................................ . .  

C: Scrubber Operating Conditions Under Which Test is to be Conducted 
1) Pressure drop across scrubbcr. in WC: .............. 4.5 
2) Scrubbing solution: ........................................... water 
3) Quantity of solution recycled, %: ................ 
4) Solution flow rate, gprn: .................................... 80 
5 )  Solution delivery pressure. psi: .......................... 70 
6) Special conditions: .... ................................ 

D: Operating data to be recorded during the lest period 
1) Opcrating conditions of the process being tested and its associated pollution control 

equipment must be documented i n  the test report. The data must be collected by plant 
personnel and must be signdccrtified bya responsible party. The regulator agency may 
r e j m  any test report submitted without complete documentation of the process condilions 
during the test period. General documentation requirements include: 
a) Record keeping of operational parameters as measured during the entire lest period. 

For continuous recorders, provide properly labeled copies of slrip charts. For discrete 
dab,  provide data taken at intervals of no greater than I5 minutes. 

b) Calculations. 
c) Certification of the d a h  by a responsible represenlalive of the plant. 
d) Brief explanation of how the parameters are measured. Indicate if i t  is a routine 

measurement, or a spgial  procedure followed for purposes of the test only. 

2) Specific parameters which must be documented: 
a) Process operating parameters; including those listed in paragraph 5B above. 
b) Control equipment operating parameters; including those listed in paragraph 5C above. 
c) Strip charts from any/all continuous emission monitors. 
d) Include a description of the most recent maintenandcleaning to the process and 

pollution control system and note how frquently such cleaning is required. A 
frequency of cleaning schedule may be included as a permit condition. 

3) Required regulatory agency forms form must be completed, signed and included in  the lest report 
a) MF'CA "Asphalt Plant Operating Condition During Slack Testing" form 
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E: Fuel Sample Analysis - 
A fuel analysis may be required as pari of the compliance demonstration program. If such an analysis is 
required, then the following procedures must be followed and the subsequent analytical rcsulls must be 
included in the compliance lut report 

1) Fuel Sample Collection: Fuel samples arc to be collected during each paniculate test run. 
In order to be represenlative of the fuel burned at the time of the test. the fuel samples 
must be collected as close to the burner as possible. The samples should be collected per 
ASTM or other recognized methodologies. 

2) Fuel Sample Analysis: Sample analysis must be performed per ASTM or other methodologies 
required by the regulatory agency. The individual fuel samples are to be combined together into 
a single composite sample which is to be analyzed for: 
a) Gross heating value, BTU/gal or BllJIlb 
b) Sulfur. percent by weight 
c) Ash, percent by weight 
d) Moisture content. percent by weight 
e) If fuel is used/wane oil, then analysis for the following must also be included: 

Lead, percent by weight 
Polychlorinated biphenyls (PCBs), ppm by weight 
Organic halogens. percent by weight 
Acidity, pH 

f )  Other 

F Raw Material Moisture Content Determination 
Aggregate and recycled material (ifapplicable) moisture content 
compliance demonstration program. The follouing procedures must be followed and the subsequent 
analytical results must be included in the compliance ten report. 

I )  Sampling Procedure: One composite sample is to be collected during each parliculaie test run. 
Take two samples of raw material or product during each test tun In order lo be 
represenlative of the material processed during Ihe tea  period, Ihe samples must be 
collated as close to the process as possible. For each padculate lest run, mix the two 
individual samples into a single composite. 
Analysis - Each composite sample is to be analyzed for moisture content per ASTM 01 
other recognized methodologies. 
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6) STACK TESTIhZ PROTOCOL 
The following test methodology applies to each source listed in section 2. 

A: EPA Method 1 for the location of sampling porn and sampling points. Location of the sampling pons mun 
be approved by the MPCA before the tcst. 

A check for cyclonic flow must be done whenever thcrc is a cyclonic type of device directly upst.rcam of the 
sampling location. The check must be performed even ifflow straightening vanes have been installed. 

B: EPA Method 2 for velocity and volumetric flow rate determination. Three (3) test runs are required; one 
concurrent with each EPA Method 5 paniculate emission test run. 

C: EPA Method 3 for gas analysis (C02 & 02). Three (3) determinations are r q u i r d ,  one integrated sample 
concurrent with each EPA Method 5 paniculate emission test run. 

D: EPA Method 4 for determination of moisture in the flue gases. Three c3) test runs are r q u i r d ,  one 
concurrent with each EPA Method 5 particulate emission test run. 

E: EPA Method 5 as amended in MPCA Exhibit C and Minnesota Rule 7005.0500 for the determination of 
paniculate matter emissions. Three (3) one-hour test runs are rquired. Each run must represent a minimum 
sample volume of 30 dry standard cubic feet 

F: EPA Method 9 as amended in Minnesota Rule 7005.1860 for the determination of visible emissions. 
Normally one (1) si.xIy-minute lest is required. However. for NSPS sources. rhree (3) sixq-minute tests are 
rquired ifthe purpose is lo demonstrate initial compliance. Except as noted below, the test(s) must be 
performed concurrent with one (or all three) of the EPA Method 5 particulate emission test runs. 
Note: Weather conditions may make it impossible to perform the visible emission test concurrent with a 
particulate lest. If such circumstances exist the visible emission test will be rescheduled for a later timddate 
and will be performed at similar load mnditions. .J 




