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REPORT CERTIFICATIONS

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: ﬁ »&7!4

Title: Technical Services Technician Date: é / e, 3/ C?(/

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. Z7’ i ;/: ;
Name: Ted M. Gibbons Signature; W

Title: Technical Services Technician Date: @ / = 3/ 7 %

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 are listed and explained in the report.
Name: Alan L. Trowbridge Signature: K_//—f»/“-té

Title: Director of Technical Services - Date: < /2 3 / P

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 refiects
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: g | ezt L. Signature: SO el T
Title: ¢ & © Date: [ - o -G
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RESULTS OF A SOURCE EMISSION COMPLIANCE TEST ON AN
ASPHALT PLANT OPERATED BY MID-MINNESOTA HOT MIX, INC.
ANNANDALE, MINNESOTA, MAY 24, 1994

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

1 INTRODUCTION

MMT Environmental Services, Inc. (MMT) was contracted by Mid-Minnesota Hot Mix, Inc. to
perform a source emission compliance test on a single source at Mid-Minnesota'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 of the 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 TEST RESULTS

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 of 21.68 pounds per hour.

The asphalt plant source emissions are regulated by Minnesota Rule 7011.0905. 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 satisfy at least one of the following:

1) Particulate concentration less than 0.080 grains per dry standard cubic foot;
Based on Minnesota Rule 7011.0735 and a volumetric flow rate of 13,967 dscfm.
2) Particulate mass emission rate less than 38.05 pounds per hour;
Based on Minnesota Rule 7011.0730 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 #1. The maximum
observed plume opacity was zero (0) percent; i.e. no visible emissions were observed during the test
period. Minnesota Rule 7011.0905 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 #1. 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 1028 1315 1517 -

Finish Time, hr 1221 1426 1620 ---
Effluent Temperature, °F | 147 145 139 144
Effluent Moisture Content, % v/v 248 23.7 20.5 23.0
Effluent Composition Parameters;

Carbon Dioxide, % v/v dry 4.9 58 5.8 5.5

Oxygen Content, % v/v dry 14.8 13.6 13.8 14.1
Effluent Volumetric Flow Rate;

Actual Conditions, acfm 21,747 21,597 22,525 21,956

Standard Conditions, scfm 17,917 17,808 18,674 18,133

Dry Standard Conditions, dscfm 13,465 13,584 14,853 13,967
Effluent Particulate Concentration;

Front Catch Only, gr/dscf 0.2438 0.1264 0.1696 0.1799

Back Catch Only, gr/dscf . 0.0023 0.0016 0.0023 0.0021

Total Catch, gr/dscf T 0.2461 0.1280 0.1719 0.1820
Source Particulate Emission Rate;

Classical Method, Ib/hr 28.43 14,92 21.90 21.75

Ratio of Areas Method, Ib/hr 28.78 14.75 21.27 21.60

Average of Two Methods, Ib/hr 28.61 14.84 21.59 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 45236 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 value,

BTU/D......ocviiee e 18,996

BTU/gallon.........ccoocvecmvinnneines 139,887
Sulfur (S) content, %o wt. .......occeeeinenn. 0.45
Ash content, Yo Wt .....oooviiiiiiiiniieiieeeee 0.73
Moisture content, %o Wt.........cccovenereeennn. 1.33
Lead (Pb) content, HE/g ...cccoovveimvviniiananns 75
PCB content, HE/8 ......oeveeeveeieeeeeicncnenne <5
Total halogens, ppm.........ccccovrvirienn 1122
PH oo ..5.02

Table 3.1
Summary of Process Data
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, hr ‘
Start 1028 1315 1517 -—
Finish 1221 1426 1620 -
Process Weight Rate;
Aggregate Usage, ton/hr 1131.22 117.28 140.34 129.61
Asphalt Usage, ton/hr 7.83 6.94 8.30 7.69
Total Process Weight Rate, ton/hr 139.06 124.23 148.63 137.31
Aggregate Moisture Content, % 4.1 32 32 3.5
Dryer Gas Temperature, °F 338 353 350 347
Scrubber Parameters;
Pressure Drop, in WC 4.0 4.0 4.1 4.0
Water Flow, gpm 80 79 79 79
Water Pressure, psi 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 (EPA) 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 stack/duct 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 YVOLUMETRIC 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 stack/duct 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 S 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
Mid-Minnesota Hot Mix, Inc., Annandale, Minnesota
Asphalt Plant Scrubber Exhaust Test

May 24, 1994

SAMPLING LOCATION DATA
Duct Cross-Sectional Dimension, Number of sampling points;
Traverse Diameter, inch................... 41.5 Required by EPA Method 1................. 24
Actuallyused...........coooiiiiiiiiiiinens 24
Length of straight, undisturbed flow; Number of ports .........cccoevvevecerennen. 2
Before ports, inch...............ccoee. 170.5 Number of points per port............... 12
After ports, inch ... 78.5 | Particulate test sampling time;
Before ports, stack diameters............. 4.1 Minutes per point ...........cccoeevcenienne 25
After ports, stack diameters............... 1.9 Minutes per test TUN.............ccccerveeene 60.0

SAMPLING POINT LOCATION WITHIN DUCT CROSS-SECTION

Point Percent  Inches from
Number of Traverse Inside Wall
| EERURORO 2.1 1.0
p SO L 2.8
K PR 118 s 4.9
- ST | O 2 T 7.3
S, 250, 104
6., 356 14.7
g SO 644............... 268
. ST T50. .. 311
2 ST 823 i 342
10, 88.2...nnnn.. 366
| B S 033 . i 38.7
12, 979..............405
SAMPLING SITE SCHEMATIC
£15"
i
785"
screens eleva op ¥ <-—Sampling
Water Ports
bin |bin | bin Spra
Ngzz{es 1705"
b1
scale /
mixer d TT1\ =t— Flow
Straightening
I Vanes Installed
burner<r Drum Mixer \/ Fyclone
11 T —{Fan V]
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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, organic 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 a2 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.
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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: ..... MMT 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 GF/C, 11.0 cm diameter
Filtration Temperature: .......... 248 + 25 degrees Fahrenheit

Cold Box Set-up; Impinger Type and Initial Contents
Impinger #1: ..... Modified Greenburg-Smith design, 100 mt delomzed 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

Nozzles 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

@?C)L
Probe

N Type-S Pitot Tube

Thermocouple

—

GasTFlow

y

_Filter
- Holder

Cyclone

Hot Box

Cold Box % Jce Bath

r

—
1

Temperature Pitot Tube
Meter Manometer

Orifice
Manometer

By-Pass Valve

Ory Test
Gas Meter

Yacuum
Guage

Temperature
Sensars
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The contents of Container #3 were analyzed for condensable organic compounds using the
chloroform/ethyl ether extraction procedure described in Minnesota Rule 7011.0725. 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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S 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

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 III (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’

Instrument selection

+ Laboratory services .

+ Glassware + Reagents

+ Solvents + Gases

+ Analytical performance . 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.
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DEFINITION OF UNIT ABBREVIATIONS

ACFM wavianee
BEG F avevnns
DEF ciannnnan
DSCF vacanesns
DSCFM cvvenes
FPS civnunnas
6 cerrnvnuans
GR/ACF wvuses
GR/DSCF ...
BR/SCF vvins
|1 R
INHE convans
INKWG cevvnne
LE/HR veannes
LB/LB-MOLE ..
MIN covienaas
|
SCF vinvnnens
SCFM veveasns
F tivnsanans
% V/Y DRY ...

ACTUAL CUBIC FEET PER MIMUTE
DEGREES FAHRENHEIT

DRY CUBIC FEET

DRY STANDARD CUBIC FEET

DRY STANDARD CUBIC FEET PER MINUTE
FEE% PER SECOND

GRAMS

GRAINS PER ACTUAL CUBIC FOOT
GRAINS PER DRY STANDARD CUBRIC FOOT
GRAINS PER STANDARD CUBIC-FOOT
INCHES

INCHES OF MERCURY

INCHES OF WATER

POUNDS PER HOUR

POUND PER POUND-MOLE

MINUTES

RILLILITERS

STANDARD CUBIC FEET

STANDARD CUBIC FEET PER MINUTE
SQUARE FEET

PERCENT BY VOLUME, DRY BASIS

DEFINITION OF STANDARD CONDITIONS

STANDARD TEMPERATURE ..... &8 DEGREES FAHRENHEIT

STANDARD PRESSURE ........ 29.92 INCHES OF MERCURY
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DEFINITION OF VARIABLES

(.1 I
AS aue
Bup .ua
Bus .4s
Ca» ...

[} SR
™.
{0 TP
Cs* ,,.

1], S
) SR
Md....
Ms L
N[ LR
1+) SN
Pb ...
PQ vusn
Po ....

PS v.us
PY coue
03 ...n
QS cuus
Osd ...

RcE ...

Rr® ..

81 ...,
SW ovenn
Ti .ees
™™ eeee
Ts voue
Vi ...,
'/
Vms «.o
Vs ...
" TR

1 IR
Wf ...

Wt ...
Yooeus

CROSS-SECTIONAL AREA OF NOZILE, SF

CROSS-SECTIONAL AREA OF STACK, SF

EFFILUENT MOISTURE CONTENT, PERCENT BY VOLUME
EFFLUENT MOISTURE CONTENT, PROPORTION BY VOLUME
EFFLUENT PARTICULATE CONCENTRATION AT ACTUAL
CONDITIONS, GR/ACF; #=f,b,t; Caf: FRONT CATCH ONLY;
Cab: BACK CATCH ONLY: Cat: TOTAL CATCH

EFFLUENT CARBON DIOXIDE CONCENTRATIONs X V/V DRY
EFFLUENT CARBON MONOXIDE CONCENTRATION, X V/V DRY
PITOT TUBE COEFFICIENT, DIMENSIONLESS

EFFLUENT PARTICULATE CONCENTRATION AT DRY STANDARD
CONDITIONS, GR/DSCFy #=f,b,tj Csf: FRONT CATCH ONLY;
Csb: BACK CATCH ONLY; Cst: TOTAL CATCH

EFFLUENT PARTICULATE CONCENTRATION AT STANDARD
CONDITIONS, GR/SCF; #=f,b,t; Cwf: FRONT CATCH ONLY;
Cwb: BACK CATCH ONLY; Cut: TOTAL CATCH

NOZILE DIAMETER, IN

ISOKINETIC VARIATION, %

EFFLUENY MOLECWRAR WEIGHT, LB/LB-MOLE, DRY BASIS
EFFLUENT MOLECULAR WEIGHT, LB/LB~MOLE, WET BASIS
EFFLUENT NITROGEN CONCENTRATION, % V/V DRY '
EFFLUENT OXYGEN CONCENTRATION, % V/V DRY
BAROMETRIC PRESSURE, IN HG

STACK STATIC PRESSURE, IN WC

AVERAGE PRESSURE DROP ACROSS THE METERING

ORIFICE, IN WC ‘

STACK ABSOLUTE PRESSURE, IN HG

AVERAGE SQUARE-ROOT VELOCITY PRESSURE, IN WC
EFFLUENT FLOW RATE AT ACTUAL CONDITIONS, ACEY
EFFLUENT FLOW RATE AT STANDARD CONDITIONS, SCFM
EFFLUENT FLOW RATE AT STANDARD CONDITIONS,

DRY BASIS, DSCFM

SOQURCE PARTICULATE EMISSION RATE, CLASSICAL
METHOD, LB/HRy #=f,byt; Rcfs FRONT CATCH ONLY;
Rcb: BACK CATCH ONLY; Rct: TOTAL CATCH

SOURCE PARTICULATE EMISSION RATE, RATIO OF

AREAS METHOD, LB/HR; #=f,b,t; Ref: FRONT CATCH ONLY;
Rrb: BACK CATCH ONLY; Rrt: TOTAL CATCH

STACK DIAMETER OR LENGTH, IN

STACK WIDTH, IN

TOTAL SAMPLING TIME, MIN

AVERAGE DRY GAS METER TEMPERATURE, DEG F

AVERAGE EFFLUENT TEMPERATURE. DEG F

VOLUME OF LIQUID COLLECTED, ML

VOLUME OF GAS SAMPLED AT METER CONDITIONS, DCF
VOLUME OF GAS SAMPLED AT STANDARD CONDITIONS, DSCF
AVERAGE EFFLUENT VELOCITY, FPS

VOLUME OF WATER VAPOR COLLECTED AT STANDARD
CONDITIONS, SCF

MASS QF PARTICULATE MATTER COLLECTED IN THE

BACK (NET} CATCH, G

MASS OF PARTICULATE MATTER COLLECTED IN THE

FRONT (DRY) CATCH, G

TOTAL MASS OF PARTICULATE MATTER COLLECTED, &

DRY GAS METER COEFFICIENT, DIMENSIONLESS
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EQUATIONS USED YO CALCWATE PARTICULATE EMISSIONS

a&n = 0,005434154 # Dn # Dn
As = Q.005454154 % S]1 # 51 (FOR ROUND STACKS)
As = S1 # Sw / 144.0 {FOR RECTANGULAR STACKS)

Ps = Pb + Po/13.6
NI = 100.8 ~ CD - OX - CM
Nt = WEH WD

Vns = (528/29.92) # Vm # Y # (Pb + Po/13.6) / (Te + 458.0)
Vi = 0.04707 # V1

Bus = Vu / (Vo + Vas)

Bup = 120.9 & Bus

Md = @.448 # D + @.320 % OX + @.780 # (NI + (M)

Me = Md # (1.8 -~ Bus) + 1B.8 * Bus

Vs = B5.49 # Cp # Pv # SQRT( (Ts+446@.0)/(MsiPs) )

Qa = 42.8 0 Vs 0 As

Qs = Qa * (528/29.92) # Ps / (Ts + 450.8)

Qsd = Qs # (1.0 ~ Bus)

1 = 0.89450 # (Ts+460.0) # Vms / (Ps % Vs & An # Ti # (1,@Bus) )

Csf = 15.42 = Wf / Vus

Csh = [5.42 % Wb / Vus

Cst = 15.42 # Wt / Vus

Cuf = Csf 7 (1.8 ~ Bus)

Cub = Csb / (1.8 - Bus)

Cut = Cst / (1.9 - Bus)

Caf = Cwf * (29.92/528.8) # (Ts+450.@) / Ps
Cab = Cyb * (29.92/528.0) » {Ts+480.8) / Ps
Cat = Cut * (29,92/528.8) # (Ts+448.9) / Ps
Rcf = 9.908578 # Csf * Qsd

Rch = 0.298578 # (sb ¥ Qad

Rct = 0.988578 # Cst # Qsad -

Rrt = 9.008578 # (sf # (Vms/Ti) * (As/An)
Rrb = 2.0@8578 # (sb #* {Vms/Ti} & (As/An)

Rrt = 0.008578 * (st # (Vms/Ti)} # (As/An)

15




TABLE SUMMARY OF PARTICULATE EMISSION TEST RESWLIS

PROJECT NUMBER: 9387 COMPANY: MID MN HOY MiX

TEST NUMBER: i SOURCE: BCRUBRER OUTLET
TEST PARAMETER RUN 1 RN 2 RUN 3
TEST DATE A 5/24/% 5/24/% 5/24/9%
TIME OF TEST, HRi
STARY 1028 1315 1517
FINISH 1221 1426 1628
EFFLUENT TEMPERATURE, CEGREES F 147 145 139
BAROMETRIC PRESSURE, IN HG 28.36 28.28 28.13
EFFLUENT MOISTURE CONTENT, ¥ W/V 24.8 23.7 2.5
EFFLUENT COMPOSITION, X V/V DRY;
CARBON DIOXIDE 4.9 5.8 3.8
QXYREN 14.8 13.6 13.8
CARBON MONOXIDE e.Q 2.2 e.e
EFFLUENT YOLUMETRIC FLOW RATE;
ACTUAL CONDITIONS, ACFM 2747 21597 523
STANDARD CONDITIONS, SCFM 17917 17688 18474
DRY STANDARD CONDITIONS, DSCFM 134635 13584 14853
ISOKINETIC VARIATION, %
EFFLUENT PARTICULATE CONCENTRATION;
181.3 8.9 9%.2
EFFLUENT FRONT HALF PARTICULATE CONCENTRATION;
ACTUAL CONDITIONS, GR/ACF 2.1512 2.8795 2.1118
STANDARD CONDITIONS, GR/SCF ©.1832 @.0954 8.1349
DRY STANDARD CONDITIONS, GR/DSCF 8.2438 0.1264 2.156%
EFFLUENT BACK HALF PARTICULATE CONCENTRATION;
ACTUAL CONDITIONS, GR/ACF e.ea14 e.eaie 0.8015
STANDARD CONDITIONS, GR/SCF e.9017 @.90e12 0.0018
DRY STANDARD CONDITIONS, GR/DSCF @.@e23 0.2015 B.2@23
EFFLUENT TOTAL PARTICULATE CONCENTRATION;
ACTUAL CONDITICNS, GR/ACF 0.152% 0.082% 0.1134
STANDARD CONDITIONS, GR/SCF 9. 1858 9.9977 8.1367
DRY STANDARD CONDITIONS, GR/DSCF - D.2441 2.1260 2.171%9
SOURCE PARTICULATE EMISSION RATES
CLASSICAL METHOD, LB/HR 28.43 14.92 21.90
RATIO OF AREAS METHOD, LB/HR 28.78 14,75 21,27

PARTICULATE CONCENTRATION AND EMISSION RATES BASED ON ANALYSIS OF

THE SAMPLING TRAIN FRONT AND BACK CATCHES.

STANDARD CONDITIONS: 4B DEGREES FAHRENHEIT, 29.92 INCHES OF MERCURY.
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TRAVERSE POINT DATA SUMMARY AND VELOCITY PROFILE

PROJECT NUMEER: 9587 COMPANY: MID MN WOT MIX

TEST NUMBER: 1 SOURCE: SCRUBBER OUTLET
RUN NUMBER: 1 TIME: 5/26/94 1028-1221
TRAVERSE POINT DATA VELOCITY PROFILE

SAMPLING  VELOCITY QRIFICE TEMPERATURE, DEG.F  SORT BAS
LOCATION PRESSURE PRESSURE STACK METER METER  VELOCITY VELOCITY
PORT POINT INWC - INWC  GAS INLET OUTLET PRESSURE FT/SEC

A 1 0.3580 1.740 186 &% b4 9.592  38.48
A 2 0.3890 1.908 158 & &4 0.616  40.17
A 3 e.4188 2.000 151 67 &4 0.648  41.82
A 4 0.4200 2.100 149 &9 &4 0.648 42,26
& 5 9.4 2.100 149 78 b4 9.636  42.76
A & 0.4200 2.100 148 1 &4 @.548 42.23
A 7 0.J6e@ 1.99Q 151 i &3 B.616  42.27
A g 9.37ed 1.830 151 72 &5 p.488  39.73
A ? ©6.1800 1.900 152 73 85 @.6i6  42.20
A 2 e.35e@ (.72 158 AN - 2.592 38,41
A 11 g.370@ 1.800 150 73 &b 9.508 J9.72
A 12 9.J6@0 1.9Q 151 73 &b B.616 427
B 1 2.1500 0.820 146 &7 &7 D.48@ 25,02
) 2 B.2490 1,200 148 &9 &7 8,498  31.92
B 3 9.2 1.300 147 70 &7 2.518 33,20
B § B.2708 1.3@9 143 72 &7 2.5 13,72
B 5 0.2800 1.400 147 738 B.529 34,45
B & B.2800  1.480 144 T4 &8 . 0.529 .34
B 7 0.9 1.9%0 145 73 68 0.424 40.5%
B 8  0.a200¢ 2.000 145 73 58 9.632 At
B ? 2.4 2.10 139 & e.648  41.91
B 19 0.4100 2.000 143 71 48 2.648  41.55
B 11 0.4000 2.900 154 72 48 8.632  41.97
B 12 98.37e0 1.5%@ 146 73 68 0.488  39.57
AVERAGE. 8.335¢ 1.758 147 71 &b 9.593  38.59
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PARTICULATE EMISSION TEST CALCULATIONS

COMPANY: MID N HOT HIX

PROJECT NUMBER: 9587

TEST MUMBER: 1 SOURCE: SCRUBBER OUTLET
RUN NUMBER: 1 TIME: 5/24/9% 1928-1221
TEST DATA
GAS METER COEFFICIENT 1.00i8 ¥ VOLUME OF LIQUID ‘(”’
COLLECTED, ML /I V1
PITOT TUBE COEFFICIENT’ 0.848 Cp
6AS COMPOSITION, % V/V DRY3
NOIILE DIMENSIONS; CARBON DIOXIDE 4.8 CD
DIAMETER, IN 8.38% Dn OXYGEN 14.88 0X
AREA, SF 2.090491 An CARBON MONOXIDE 2.%2 Cn
NITROGEN (BY DIFFERENCE) €9.38 NI
STACK DIMENSIONS;
DIAMETER/LENGTH, IN 41.58 81 AVE. TRAVERSE POINT DATA:
WIDTH, IN 2.92 Su ETACK TEMP., DEG F 147 Ts
AREA, SF 9.397 As METER TEMP., BEG F &9 Tm

BAROMETRIC PRESSURE, IN HGe 28.36 Pb
STACK PRESSURES;

ORIFICE PRESSURE, IN WC 1.738 Po
SQRT VELOCITY P., INNC 8.393 Pv

MASS OF PARTICULATE MATTER

STATIC, IN WC -0.15 Pg COLLECTED, &
ABSOLUTE, IN HG 28.35 Ps FRONT CATCH ( 99.10) 8.56759 Wf
BACK CATCH ( 2.%%) 8.208564 Wb
SAMPLING TIME, MIN 50.00 Ti TOTAL CATCH 0.56823 Wt
VOLUME OF GAS SAMPLED
AT METER, DCF 44,839 Vm
CALCULATED RESULTS
VOLUME OF GAS SAMPLED GAS MOLECULAR WETGHT;
AT METER, DSCF 42,747 Vas DRY BASIS, LB/LB-NOLE  29.38 Md
WET BASIS, LB/LB-MOLE  26.53 Ms
EQUIVALENT VOLUME OF WATER
VAPOR COLLECTED, SCF 14.135 Vu AVERAGE GAS VELOCITY, FPS 38.59 Vs
GAS MOISTURE CONTENT; GAS VOLUMETRIC FLOW RATES
VOLUME FRACTION B.2485 Bus ACTUAL, ACFM 21747 Qa
PERCENT BY VOLUME 24,85 Bup STANDARD, SCFM 17917 Qs
DRY STANDARD, DSCFM 13463 Qsd
191.31 1

PARTICULATE EMISSION PARAMETER

PARTICULATE CONCENTRATION
ACTUAL, GR/ACF
STANDARD, GR/SCF
DRY STANDARD, GR/DSCF

PARTICULATE EMISSION RATEs LB/HR
CLASSICAL METHOD
RATIC OF AREAS METHOD

ISOKINETIC VARIATION: %

FRONT CATCH  BACK CATCH TOTAL CATVCH
2.1512 Caf @.@814 Cab B.152% Cat
0.1832 Cwf @.2017 Cwb  9.1830 Cut
8.2438 Csf 9.0023 Csb  0.2441 Cst

28.1&6 Ref 2.27 Rcb  28.41 Rt
28.5! Rrf 2.27 Rrh 28,78 Rrt

STANDARD CONDITIONS: &8 DEG Fy 29.92 IN HG

# NON-APPLICABLE DATA
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TRAVERSE POINT DATA SUMMARY AND VELOCITY PROFILE

PROJECT NUMBER: 9387 COMPANY: MID MN HOT MIX

TEST NUMBER: 1 SOURCE: SCRUBBER QUTLET
RUN NUMBER: 2 TIME: 5/24/94% 1315-1426
TRAVERSE POINT DATA VELOCITY PROFILE

SAMPLING VELOCLITY ORIFICE TEMPERATURE, DEG.F  SQRT 6AS
LOCATION  PRESSURE PRESSURE STACK METER METER  VELOCITY VELOCITY
PORT POINT INWC - INWC  GAS INLET QUTLET PRESSURE FT/SEC

A 1 9.2080 1.000 152 &9 &9 2.447 28,93
A 2 B.23% 1.1e0 144 72 &9 Q.48  J1.08
A 3  9.25e@ 1.380 142 74 69 2.310 32.99
A 4  2.2900 1.ARQ 142 7% 710 2,539  34.8B4
A 5 8.3200  1.400 141 7 79 0.366  35.57
A 6 0.34@ 1.6 142 78 i 8,583 37.73
A 7 0.4108 2.00Q 141 79 79 2.648 41.39
A B 9.4200 2.19¢ 144 79 L] 0.5648 42.97
A 9  @.4300 2.900 14 79 7 @.632  41.05
A 12 9.3580 1,999 143 18 i1 9.616  39.98
A i1 9.3780 1.80Q 144 w71 e.688  J%.42
A 12 0.35% 1.700 145 ge 72 8.592 18,37
B 1 8.2908 1.5@9 143 I 72 9,519 K91
B 2 0.3582 1.809 143 T4 73 8.592 39.%
B 3 8.4100 2.100 146 75 73 0.648  41.536
B & 0.4900 2.109 147 15 72 8.632 41.99
3 5 0.4200 2.200 147 74 73 0.548 42,10
B b 0.4000 2.180 1% 76 73 8,632 41.85
B 7 9.3 1.c600 143 72 8.592 38.31
B 8 2.3 1.7 18 77 72 0.574  37.23
B 9 8.35@0 1.5@Q 146 7 73 0.683 38.93
B 16 08.Jgee 2.0 147 I 3 0.616 40.03
3 i1 8.370@ 2.0e4 147 % 7 2.624  42.57
B 12 0.4000 2.100 147 % 13 0,632  &l.09
AVERAGE 9.352t 1.788 143 16 ) 2.5%1 38.32
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PARTICULATE EMISSION TEST CALCULATIONS

COMPANY: MID MN HOT MIX
SQURCE: SCRUBBER QUTLET

PROJECT NUMBER: 9387
TEST NUMEER: i

RUN NUMBER: 2 TIKE: 5/28/94 1315-142%6
TEST DATA
GAS METER COEFFICIENT 1.2818 ¥ VOLUME OF LIQUID
COLLECTED, M 21821
PITOT TUBE COEFFICIENT' 0.848 Cp
GAS COMPQSITION, % V/V DRY;

NOZILE DIMENSIONSY CARBON DI1OXIDE 5.83 €0
DIAMETER, IN 2.328 Dn OAYGEN 13.63 0X
AREA, SF 2. 020471 An CARBON MONDXIDE 2.90 CM

NITROGEN (BY DIFFERENCE) 8@.54 NI

STACK DIMENSIONS:

DIAMETER/LENGTH, IN 41,5Q §1 AVE, TRAVERSE POINT DATA;
WIDTH, IN 2.90 Su STACK TEMP., DEG F 145 Ts
AREA, SF 9.393 As METER TEMP., DEG F 74 Tn

ORIFICE PRESSURE, IN WC 1.788 Po
SORT VELOCITY P., IN WC B.591 Pv

MASS OF PARTICULATE MATTER

BAROMETRIC PRESSURE, IN HG 28.24 Pb
STACK PRESSURES;

STATIC; IN HC -0.14 Py COLLECTED, 63
ABSOLUTE, IN HG 28.25 Ps FRONT CATCH { 98.7%) 2.3453 Wf
BACK CATCH ( 1.J% 2.0044 Wb
SAMPLING TIME, MIN 4e.ee Ti TOTAL CATCH 0.3497 Wt
VOLUME OF GAS SAMPLED
AT METER, DCF 44.791 Vo
CALCULATED RESULTS.
VOLUME OF GAS SAMPLED 645 MOLECULAR WEIGHT;
AT METER, DSCF 42,114 Vms DRY BASIS, LB/LB-MOLE  29.48 Md
WET BASIS, LB/LB-MOLE  26.76 Ms

EQUIVALENT VOLUME OF WATER

VAPOR COLLECTED, SCF 13.895 Vu AVERAGE @AS VELOCITY, FPS 38,32 Vs
GAS MOISTURE CONTENT; GAS VOLUMETRIC FLOW RATE;
VOLUME FRACTION 0.2372 Bus ACTUAL, ALFM 21397 Qa
PERCENT BY VOLUME 23.72 Bwp STANDARD, S5{FM 17808 Qs
DRY STANDARD, DSCFM 13584 Qsd
98.93 1

ISOKINETIC VARIATION, %

PARTICULATE EMISSION PARAMETER FRONT CATCH  BACK CATCH TOTAL CATCH

PARTICULATE CONCENTRATION

ACTUAL, GR/ACF
STANDARD, GR/SCF
DRY STANDARD, GR/DSCF

PARTICULATE EMISSION RATE. LB/HR
CLASSICAL METHOD
RATIO OF AREAS METHOD

2.2795 Caf  ©.2210 Cab  @.2885 Cat
0.99564 Cwf  0.0012 Cub  0,9977 (wt
0.1264 Csf  0.8216 Csb  @2.1280 Cst

9 Reb 14.92 Ret

14,73 Rcf B.1
2.19 Rrb 14.75 frt

14.57 Rrf

STANDARD CONDITIONS: &B DEG F, 29.92 IN HG

# NON-APPLICABLE DATA
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TRAVERSE POINT DATA SUMMARY AND VELOCIYY PROFILE

PROJECT NUMBER: 9587 COMPANY: MID MN HOT MIX

TEST NUMBER: 1 SOURCE: SCRUBBER QUTLET
RUN NUMBER: 3 TIKE: 5/24/94 1517-1620
TRAVERSE POINT DATA VELOCITY PROFILE

SAMPLING  VELOCITY ORIFICE TEMPERATURE, DEG.F  SORT BAS
LOCATION  PRESSURE PRESSURE STACK METER METER  VELOCITY VELOCITY
PORT POINT INWC - INWC  GAS INLET QUTLET PRESSURE FT/SEC

A 1 0.3602 1.920 Ry 72 7 0.588  30.48
A 2 . B.4500 2.300 I I L 0.571  42.88
[ 3 0.458Q 2,400 135 % 7 8.678  43.41
A & 0.4408 2,300 137 78 71 0.663 42,54
A 5 0.458¢ 2.30@ 132 n " B.671  42.8B4
A b B.46D0  2.400 138 78 12 R.678  41.54
A 7 B.4188 2,108 143 78 72 0.642 41,27
A 8 0.4400 2.300 134 79 73 B.663 42,51
A 9 0.4202 2.209 135 78 3 2.648  41.49
A 18 Q.4400 2.300 139 79 73 0.663 42,81
A 11 0.4380 2,209 142 Ik 73 0.656  42.23
() 12 0.42W 2.200 142 78 73 B.648 41,74
B 1 @.22e8 1,102 138 7% 73 8.469  I18.11
B 2 9.260@8 1.500 138 79 73 8.529 .97
B 3  e.292@ 1.50@ 139 79 73 8.539 JA.60
B 4 9.3 1.7 133 81 3 2.574 .90
3 5 0.3409 1.g¢@ 139 a2 73 0.583  J7.46
B ) 8.3788 l.%e0 139 83 74 B.L88  39.98
B 7 9.3508 2.000 139 8% 74 8.68@  38.59
) 8 @.4180 2.360 133 82 T4 R.640  41.14
B 9  e.4200 2,30 139 8t T4 B.648  41.63
B 19 @e.s4000 2,200 i§2 81 74 9.432 40,73
B 11 9.7680 2.100 142 719 74 B.616  I9.70
B 12 9.3000 2.1@Q 143 79 T4 8,616 9.73

AVERAGE 9.37@ 2.938 139 79 p.62 3997

|
o
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PARTICULATE EMISSION TEST CALCULATIONS

PROJECT MUMBER! 9587
TEST NUMBER: 1
RUN NUMBER: 3 TInE:

COMPANY: MID MN HOT MIX
SQURCE: SCRUBBER QUTLET
5/26/9% 1517-1620

TEST DATA
GAS METER CCEFFICIENT 1.@a18 ¥ VOLUME OF LIQUID
COLLECTED, M. 241.2 0
PITOT TUBE COEFFICIENT 2.848 Cp
GAS COMPOSITION, % V/V DRY;
NOZILE DIMENSIONS; CARBON DIOXIDE 3.77 CD
DIAMETER, IN 2.3828 On OXYGEN 13.83 0X
AREA, SF 9.9084%1 An CARBON MONOXIDE .89 CH

STACK DIMENSIONS;

DIAMETER/LENGTH, IN 41.58 81
WIDTH: IN 2.89 Su
AREA, SF 9.393 As

BAROMETRIC PRESSURE, IN HG 28.13 Pb
STACK PRESSURES:

STATIC, IN MC ~8.17 Pg
ABSOLUTE, IN HG 28.12 Ps
SAMPLING TIME, MIN Lo.ee Ti
VOLUME OF GAS SAMPLED .
AT METER, DCF 48.478 Vm

Q
NITROGEN (BY DIFFERENCE) £.4@ NI

AVE. TRAVERSE POINT DATAj
STACK TEMP,, DEG F
METER TEMP., DEG F
ORIFICE PRESSURE, IN WC 2.958 Po
SQRT VELOCITY P., IN WC @.622 Pv

MASS OF PARTICULATE MATTER
COLLECTED, 63
FRONT CATCH { 98.70) 8.4976 Wt
BACK CATCH ( 1.3%) 2.98467 Wb
TOTAL CATCH 2.5047 Wt

CALCULATED RESULTS

VOLUME OF GAS SAMPLED

AT METER, DSCF 43,236 Vms

EQUIVALENT VOLUME OF WATER

VAPOR COLLECTED, SCF 11,6346 Vu
GAS MOISTURE CONTENT;
VOLUME FRACTION 0.28446 Bus
PERCENT BY VOLUME 20.46 Bup

PARTICULATE EMISSION PARAMETER

PARTICULATE CONCENTRATION
ACTUAL, GR/ACF
STANDARD, GR/SCF
DRY STANDARD, GR/DSCF

PARTICULATE EMISSION RATE, LE/HR
CLASSICAL METHOD
RATIO OF AREAS METHOD

GAS MOLECULAR WEIGHTS
DRY BASIS, LB/LB-MOLE
WET BASIS, LB/LB-MOLE

29.48 Md
27.13 Ms

AVERAGE GAS VELOCITY, FPS 39.97 Vs
GAS VOLUMETRIC FLOW RATE;

ACTUAL, ACFM 22525 Qa

STANDARD, SCFM 18674 Qs

DRY STANDARD, DSCFM 14853 Qsd
7191

ISOKINETIC VARIATION, %

FRONT CATCH  BACK CATCH TOTAL CATCH
@.1118 Caf  0Q,@@15 Cab 0.1134 Cat
2.1349 Cof 0.0018 Cob 0.1347 (ut
Q.1695 Csf  9.0223 Csb  B.1719 Cst

21.41 Rcf 8.29 Rcb 21,90 Ret
28.99 Ref 8.28 Rrd  21.27 Rrt

STANDARD. CONDITIONS: 48 DEG Fy 29.92 IN HG

# NON-APPLICARBLE DATA
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VOLUMETRIC FLOW RATE CALCULATION

PROJECT NUMBER: 9587  COMPANY: MID MN HOT MIX
TEST DATE: S5-24-94  SOURCE: SCRUBBER CUTLET

Preliminary flowrate Determination

DUCT DIMENSIONS:
DIMETER! INCHES [ EEEREEERENER NN ENENENE NSRS NI 41‘53
CROSS-GECTIONAL AREA; SO FT .vevecevannnss  9.393

EFFLUENT TEMPERATURE, DEG F vuvevsnannnaanas 158

MGISTURE CONTENT DETERMINATION:
EFFLUENT WET BULE TEMPERATURE, DEG F ... 145
EFFLUENT DEW POINT TEMPERATURE, DEG F .... 145
EFFLUENT RELATIVE HUMIDITYs % veveannsnres B8.3
EFFLUENT MOISTURE CONTENT, L WV iaveees, 23.4

DUCYT PRESSURES;
BAROMETRIC PRESSURE, IN HG sivvevsvsaneass 28,40
STATIC PRESSURE, IN WC sucevvivnnerensnana, =821
ABSOLUTE PRESSURE, IN WC .ovvevareveseniuy 28,38

EFFLUENT COMPOSITION;
CARBON DIOXIDE CONTENT, ¥ W/V DRY ...veues 5.9
OXYGEN CONTENT, % V/V DRY sivavavnnasnnnan 13.9

EFFLUENT MOLECULAR WETGHT;
DRY BASIS: LB/LB-MOLE ....evuvecncnennanes 29,40
WET BASIS, LB/LB-MOLE .ievvsransnsesnannes 26,74
PITOT TUBE COBFFICIENT .uvaneresncrencansaas B840

EFFLUENT VELOCITY PRESSURES, IN WCj
POINT PORT A FPORT B

1 8.370 0.289
2 0.440  0.270
3 9.438  9.279
4 o.412  0.299
5 g.358  @.3ae
) 8.318 . @.3p
7 8.299 8.348
8 0.339 8.348
9 0.358¢ @.35@
18 9.370  ©.382
1 2.389 2.380

12 D.38¢  9.37@
AVE. SQUARE-RNNT VELOCITY PRESSURE, IN WC .. 2.3%
FFFLUENT AVERAGE VELOCITY, FT/SECY.......... 37. 493
EFFLUENT VOLUMETRIC FLOW RATE:
ACTUALy ACFM Luvnaenineniinaniiniananinss 21243

STANDARD, SCFM 4eicirnntarensananasensness 17447
DRY STAMDARDy DSCFM ..vvvvvivsanenaneneas, 13373

o
AR

18

™
10
RH
MC
PR
PA

o
0x

MD

Cp

PV
Vs
FA

FW
FD

EQUATIONS USED TO CALCULATE THE VOLUMETRIC FLOW RATE

AR = ,004543 # DM @ DM

4]

PA = PB + PS/11.6

MD = B.44%CD + @.32#0X + 0.28+(100-CD-0X)

MS = HO*(1-MC/108) + @.18#MC

VS = B5.48 @ CP o PV % SQRT{ (44@+TS)/(M52PA) )
FA = &0 ® VS + AR

FWl = 17.865 @ FA & PA / (T5+440)

FD = FW # (1-MC/100)

STANDARD CONDITIONS: 4B DEG F, 29.92 IN HG
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TABLE

ANALYSIS OF VISIBLE EMISSION TEST DATA

PROJECT NUMBER: 9387

DATE TESTED:
TIME OF TEST:

3-24-%
1830

COMPANY:
SOURCE:

MID MN HOT MIX
SCRUBBER QUTLET

OBSERVER: MR. ALAN L. TROWBRIDGE
RE-CERTIFICATION DATE: 18-6-94

Concurrent with Test-~Run # 1-1

PLUME OPACITY OBSERVATIONS

~F-N--F.-§y--N-§ -E~3_-N-F-N--J.-N.-N.-F-N.-§-F.-§.-}

MIN- ¢ SEGONDS ##  MIN- % GECONDS #*  MIN- ## SECONDS ##
UTE @0 15 20 43 UTE 8@ 15 3@ 45 UTE @@ 15 30 45
9 e ¢ @ @ A @ ¢ 9 @ 4 B8 8 @
1 @ 8 @ @ 21 @ 2 B @ 41 B 24 a
2 e 8 8 0 2 9 @ @9 9 52 8 8 @
3 ¢ @ @ @ 23 8 @ @ @ 4 0 @8 @
& o 2 @ ¢ 24 P ¢ @ @ 4 @8 02 @2
5 e 2 @8 @ 25 ? @ @ @ 45 e 8 @
b ¢ e a3 @ 2b e @ 2 ¢ 4 @ 2 @
7 6 2 8 @2 21 g 8 92 @ 47 a ¢ 2
8 2 @ ¢ @ 28 9 2 @2 ¢ 48 @ 92 @
9 P @ ® 0 29 ¢ ¢ o 8 4 @8 0 @
i@ ¢ 8 @ 2 Ja ©- 8 @ @ sa- 0 @ @
1 e © @8 @ 31 e @ @ @ H g o @
12 9 @ o @ 32 2 @ o0 e 52 2 8 @
13 ¢ 0 @ @ 33 2 @ B8 0 33 2 8 2
14 0 @ o @ 34 g 9 @ @ 54 @ 2 @
15 g 8 o @ 33 2 ¢ 8 ¢ 5 @ @ @
1& 2 & @ @ 14 @ @ @ @ 5% @& @8 0
17 g2 8 0 @ 31 8 @ @ @2 37 e @ @0
18 g e & 0 I8 @ @ @ @ 58 @& 92 @
19 g 8 2 9 39 P 2 8 B 5% @ 8 @
SUMMARY CF TEST DATA
PERCENT
PLUME PERCENT OF TIME
OPACITY OF TIME OPACITY OPACTTY TIME QPACITY IN RANGE
% AT OPACITY EXCEEDED RANGE, % L OF TIME MIN/HR
e 12a.00 2.02 Q-2 109.¢a 50,00
3 Q.00 8.9e 25 - 40 0.83 Q.22
10 Q.29 8.%a 43 - 60 0.20 2.28
15 Q.22 @.aa > & a.ea 2.42
28 @.20 2.0e ’
23 Q.20 9.08
3 0.08 0.00
33 a.e09 2.090
40 @.09 2.93 MAXIMUM OBSERVED QPACITY, %t @
45 @.o00 0.20 MINIMUM QBSERVED QPACITY, %: @
0 2.00 2.00 ARITHMETTC MEAN OPACITY, %: 0.0
53 a.ce 0.0a
50 Q.00 8.0@
&5 Q.08 2.0d
n Q.2 R.QQ
73 0.00 2.00 STX-MINUTE AVERAGE OPACITY, %
£0 Q.00 0.80 MAX TMUN: 9.0 (54:08-59:43)
85 2.00 0.0a 2nd LARGEST:  @.@ (48:0@-33:43)
50 2.20 Q.0a Jrd LARGEST:  @.@ (42:80-47:43)
93 2.4 e.0a 4th LARGEST:  0.@ (34:00-41:45)
120 Q.e0 8.0a Sth LARGEST: 9.0 (30:00-35:45}

24




& June 23, 1994 MMT Report #10072

APPENDIX B: FIELD DATA FORMS

25




June 23, 1994 (This page intentionally left blank) . MMT Report #10072

26




1
Project No: ﬁﬁ' 5%7 . Ambient temperature, °F: (R £
} TestDate:” 6 —R =7 | Barometric pressure, inHg: __Q ¥. 4O i
) .| Company: /7 r‘G/"‘ﬁ W et M (.X Static pressure, in WC: —ed i -
! Location: Arneine ./ e, 27N/ Dry bulb temperature, °F: /5O
{ | -} Sourcer _~p7 & JA AT’ Wet bulb temperature, °F: _ /&5 - /SO
| '-%)-i 7| Test Team” ™ /‘73-,19[‘1/1‘ Llawt Moisture content, % v/v: _ 23.3 == 26.0p
: DﬁEi'CdeélSééﬁc'iﬁél'Diﬁié’iﬁ'iéh : Pitot Tube’ §o
3 Diameter or depth, inch: ¢/, ¢
Rectangular width, inch: = —
Equwalent diameter, inch: "H '8 int 5§ in WC
l ‘i Lepgth of straight; Undisturbed flow /.o —/ ¢ 37 >
: U stifanfof ports, inch: /70,5 " 2.5 | L,yy | @ )
! EquivAlEhit duct diameters; ¢/, / Y.g 3. 3 Y3 &
Downstream of ports, inch 7%, §“ 23 Ay 7 4
Equiva]ent duct diameters I 74 [0 i sl .24 '~
' /4.7 s1 ¢ 3 >
o chmred EPA | velocnty. ITA 2.5 7 7 23 N
Required EPA 1 particulate: 2 4 EIN iR F1.353 BF. o)
N ber actually used 24,0 5 § 35 n
2 3(.L o] o 1,377 1
Number of Ports: 37.7 il | .3Y \2
Number of points/port: /2 Yo.5 2] g0 Y \\
T ConEnis [ e Skarah .
/ ’
Tl Mol ia. = .a9" ® B slf-/ | o4 (.26 |5
16 Ll .27 &
17 3 o7 &
—f 18 ¥ .39, "
13 3 30 &
, w|] o1 .3/ %
21 i .3 7’ \ Y
2| 7 3¢ | >
2 1 %35 LD
,f:bg 3] 3% 'S
%) 2| 37 > 2
2.\ _/
] \/
1 A
\ VA -
, Maximum | <</ 22
%* ) Minimum | .20 2
o “Average'| 375 525 T2
EPA Method 1; Sec? 2,47 Cyélonic Flow Check
The samplmg site
‘averape yaw anple

MMT form: SFD-24 %1894

27




-.../ J /‘7 J(}.,_:,.CC-\ a—',? Id‘?—- SOURCE EMISSION TEST TEST: ! [ RUNT[-""
-]

Jes w44 FIELD DATA SHEET Page bf | —
r~
bec,a‘*‘t GF-, /;'F?L '/'Y"(CL ! j-_T
13 EQUIPMENT NOMOGRAPE
TEST IDENTIFICATION IDENTIFICATION PARAMETER
MMT Job Number: <9< %77 Control Unit No.: «f AHQ [g-z
Date:- _"’fu{gm L SNy Gas Meter Coefficient: 1.0/ ™ Jo
Company: M/d //ia ¥ foff /iy Sample Box No.: Y MC QAN
Source: Frdrhe oAt Probe No.: “7< Llength: /25" PS/PM = fo
Source Dimensions: /4§ " & Pitot No.: @70 Coefficient: F=,$YY [ C o)
Test Team: AT ~TG—BA Nozzle No.:L {p Diameter: ,300' & Ts (S0 |
Test Procedure: 44 J-X = Filter No.: $E10 R -
Ambient Temp.. ©F: i :ABYO ]Static Pressure, in.WCim . o
# CLOCK | TRAVERSE | SAMPLE | SAMPLE | VELOCITY | ORIFICE PUMP TEMPERATURE, DEG F
1“0 I TIME | POINT TIME | VOLUME | HEAD |AHM,in.WC {VAC. | STACK[GAS METER]OVEN |PROBE|LAST.
def hours NUMBER min. cu.ft. ip.WC REQ.I ACT, | {pHG GAS | IN {-QUT ' IMP
=< fO2% / 1 O (977.‘6;:1‘ S /,7‘( Ll'_\/ ” 1<y A A fo‘{ 421383 |y
9.7 2125 16799 38 LSK90[4.S [14F (bl oy [296]252 | X
68l /033 13 7 s 6% ML 203120173 [ist 1 (Y 2V | &l
3.7 Y 25 6y | .92 ooy (24 (/3 | /¥9 (9 16Y |3s1 [350[6¢
5577 Lo |5 /2 LE57 1N 1253 (201 [ 1799 |70 [@Y DRsa l2<a| 68
bg7.0) lo )% |- M3 20812 (1IN 114 DT ToY [2s3]asi| 6y
2998 | fo43 | 7 s 168X e 3 s 119 1 /3 <t |9 [6S _pyr(asi o
%N 3 (AL 37 1471185 (51 192 1S | [399 [63.-
3.0 | /0N 9 20 #6237 28 UES 149 113 [152 193 (< 259 [R50 457
%, /= ¥ EAS. G 35 1S 7 11281150 197 146l |O5s 1952 Ge
(gﬁ-).q (053 1// <S ¢gns | 27 UsI s | /3 [150 |93 166 Rs3]ac2] 68
- 2 019, 9 3% HSY 149 11D Jist 3 [6C [252]10%0 |6
Vol 2 Lo 3o q0i,? L~ AN AT LA 4T AT
45 1/ 30 2 | /6 A S0 17 TINe T |G [2$7 (298 6L
S5 2 ) 2029 2 1AL TN [GAlGT |25l 9s0ol6 7
Zoq_Luso |3 /N |35 104, 3 20 1129 143 1720 19 190 167 1asol0Z [6<
525.6 Y 20570 | 20 371143 Tro 1143 |72 [(n (251 |32 [l<
nolXl s |5 ) 10,5 | 2% /a1y 11 DSy 1931692 [ask[a53 ] ¢
e S G 22 2% B LY Y7 24 16 2t oesl 6S
03 1200 [ 7 Y5 ~710, 439 124 119 NS 956X 25t 1 as6] 6
R € L fen S5e4ND T M0 11m |20 1S livs o< % 1253 dyy]| b
S 11205 19 9%p 50|50 24T M [2o%1 2 017, 1123 [ 72 {67 2SI 1250165
WS /> i/ ¥ MU 1203190 115 [1494% [0 | GRS |29y 16S
SRS e | /r nElss ¥, o, 11Aq 120115 1 Iv D2 16% 1as3 [asy oS i
30 /2 220.%1 37 gl £ ¥ 1S TINC|23]6Y (2532596l !
22'%._@ 1220 1gnd ayleo PNl 7. LAY KT |
ST T 1205 Gile S <N ik A nable W S e R
MOISTURE DETERMINATION SYSTEM LEAK CHECKS
IMPINGER 1- 2 3 4 5 Time Rate (cfm) Vac. (in.Hg'
Final WA o7 =r=Xi
Initial A0 00 I RES EAACLE
Difference ) /. 1224 cO0 QY |
Total Moisture Collected: 23< 3 9 s '
Impinger Catch Description: '
DETERMINATION OF GAS COMPOSITION BY ORSAT ANALYSIS !
Sample Id: Replicate 1 Replicate 2 Replicate 3 Average
o Buret |Percent | Buret Percent' | Buret | Percent : Percent
. \"\ Reading | Volume | Reading | Volume {Reading | Voliume |Compound] Volume' ]
Initial Reading
»]_Carbon Dioxide [eY] 490
] Oxygen 02 /4. 50
Carbon Monoxlde . co —
- : S Total Sampling Time, min.; _ [ )
FORM: S-FDp-5 Volumejyaf Gas Sampled, DCF: 1—{‘/,35"7




! ' SOURCE EMISSION TEST TEST: / | RUN: 2~
| FIELD DATA SHEET Page 7 of 7
. EQUIPMENT NOMOGRAFPH
} TEST IDENTIFICATION - IDENTIFICATION PARAMETERS
MMT Job Number: 95 |7 Control Unit No.: f AHQ L g7
Date: “Fugc L S Gas Meter Coefficient: 29O/ ™ 770
I Company: M,/ M  fof Mix | Sample Box No.: of MC 2Y
Source: ¢, .4 f Probe No.: “7< Length: 235" Ps/PM <= /0
Source Dimensions: «/4 " &R Pitot No.: &) Coefficient: Z=2,%5YY C 403
! Test Team: AT -7 —BA Nozzle No.:/( Diameter: , 300 " & TS /50
| Test Procedure: £/4 J.< Filter No.: %1/ R
Ambient Temp., °F: 222 |Barometric Pressure, in.Hg7a¥. Al JStatic Pressure, in.WC:—, /¢/
'Lkoﬂ CLOCK | TRAVERSE | SAMPLE ] SAMPLE | VELOCITY | ORIFICE PUMP TEMPERATURE, DEG F
V=% TIME POINT TIME VOLUME HEAD  AH, in . WC | VAC. | STACK|GAS METER|OVEN |PROBE|LAST
e hours | NUMBER min. gu.ft. in.We REQ.LACT tipHG | GAS | IN |OUT IMP.
=155 ¢ © 33| 2o 1M J/ip[~7 Tiva [Galea (o< {237 16
034, 2 2397 22 Ty e ] X /% 22 163 R dso |6
33013 17 < Nz | 2 12t (g5 192 [y 14 [2\4las3 166
217 Y 4 271,71 29 /Y| 29| @912 D6 o [2v¥1as2 { (b
239411325 | £ 7 /2 729, 32 1459 14l [os [N 90 Do ky2[as<| 6%
Tl lo | .3 Lt L7 LI T4 oY Do [vwlaszles
% 3017330 |7 /S 19324 . 2ov 12,01 1% | (Nt 179 ho [29sT 253 1¢% _
. 5.0 1 72349 A2 (2091200 [ € 1IMG [729 e | 2N 231 (46
9.4 _1133% 20 27%).° ,40 A 120 1T /96 197 Do lasal2so|bb
X = 7341 Y I 19 IS s Dy [molass] 23] ¢
Mo [ 1590:]yr- 75 M0 37 VAN TLY Jed i 217y [2sv]os1 [ 66
i | a2 N3, 0 S AN AT 1 RSTINS 80 [He-Jasi [aso [ 6
(345 | £id 30 N T LA AU —{ -1 AT A-TAT—

RN W ER P A (1S :né’

< [N [ [ha {2s0(a4¢ | CF
NG .38 |y v

/195 1959 73 ANEEER

Ky ) Ll M
\;"nv'

: 'l\l.g ol /. 3
AN = |3 4e (35 byi A 2.3 12.0115 T14b |55 [0 3 [asH] 95| (o |
08 vd IS0.Z2 L0 Ro (20 s [ty 1DS 2 [2s3las ! LT
2 35T jqolbls " 1o 1521 N2 1200125 [/ [T [H6ET23 [251129F [ Gl
254G AR 754.2 HO 120024 | sl 144G 261231243 (2YY {7
LI 197 45 17256.3 2S5 Wl kK15 1,593 196 |22 {29129 |67
71 &, 4 5%, 2 2% [ L1 /4 1NY [ [22 253 (993 [Y |
Ao | 197k |49 $2__ TG00 Sl 186 [ 49 175 [0 197 193 Jasila3y 14X
9, /> 61,9 38 14 (2o |16 [y a1 173 2se 239 (6K
g RNV ss Ne4.Q 239 [2or |20 | | i [P6[73 |257 [23%
== L 17z, Wl O Hg_ 2o7120 [ /7 | 47 {26 173 12571239 | 6%
9 L b ligd 6o 2¢%.004 le A 1724 A A g P i
MOISTURE DETERMINATION SYSTEM LEAK CHECKS
IMPINGER 1 2 3 4 5 Time Rate (cfm) Vac. (in.Hg)
Final /£ 250 D07 k]
Initial 40D 00 2 2,170
Difference - Ayl 1P Do <%
Total Moisture Collected: 9S., 2 C
Impinger Catch Description:
DETERMINATION OF GAS COMPOSITION BY ORSAT ANALYSIS
Sample Id; Replicate 1 Replicate 2 Replicate 3 Average
} '9‘ Buret Percent Euret Percent Buret Perge_nt Percent
. Reading | Volume Reading | Volume |Reading | Volume |[Compound] Yolume -
Injitial Reading
| Carbon Dioxide  CO?2 <. 53
"} Oxygen 02 (263
Carbon Monoxide CO

Total Sampling Time, min.; (2]

i FORM: S-FD-5 - Volum%‘ of Gas Sampled, DCF: YY.19/ Y929,
[#]




. 4
. SOURCE EMISSION TEST TEST: [ _IRUN: T
FIELD DATA SHEET Page 1 of o L
L e —
EQUIPMENT NOMOGRAD]

TEST IDENTIFICATION IDENTIFICATION PARAMETE}{S
MMT Job Number: 957 Control Unit No.: o ARG Je5-

Date: .“Jugsdey . S .2M19Y Gas Meter Coefficient: Lof ™ 74
Company: M/d/ma __[fbdf Mix Sample Box No.: MC 2% 3,
Source: <, + Probe No.: ~7< Length: - 723 "' PS/PM = (o
Source Dimensions: ¢/§ * & Pitot No.: ) Coefficlent: F-.§¥9¢Y | C ,o0f
Test Team: AT ~TG-BA Nozzle No.:tf Diameter: ,30o" O TS 4/~

Test Procedure: ¢74 )X i G YN R

Ambient Temp.. OF: ~Jin

tatic Pressure, in WC: =~ /5

i 271,95 Ber. 28,03 )
4 CLOCK | TRAVERSE | SAMPLE| SAMPLE | VELOCITY | ORIFICE | PUMP TEMPERATURE, DEG F
jff" TIME | POINT TIME | VOLUME { HEAD |AH,in.WC !VAC. | STACK[GAS METER]OVEN |PROBE|LAS
df | vours | NUMBER | min. | ecu.fe. ! jn.we [REOJACT.linnc | cas | inTour ne
Pl ILT R AN o 0,133 30 L3k 179 V17277 172191 [2v 1237 |9/
=721 2 2222 MS 129103 1/ 1433 (59 5] 253 P39 16)-
N2 [1522 < Ml Ml 23w YT /6 | 135 79101 _|Is2|2491 |45
H AN M. 3 MY 1223 s 1137 7€ |71 Jos U2t
L 15T (SWH [0 9%, b Mo 1232123 /651 32- 97 97 250 [2Y7 |67,
2307 {o 20X Al 2% 124 116 | 73% [ |72 2521299 |67
%22 | 159 | 7 /S 78 ML T3> [977 175 1197 [5¢ |92 |95/ (2592 |66
.8 g 185,00 Y AN 123 115 11736 |79 |73 1257 (456 (66
5 15%Y 19 20 8.2 W42 P 1251 /6 1735 D% [77 |25 12N 1 6o
> 7o a2 A MY 1222103 | 25 1T 139 (09 713 [255] 250 | (b
90l {1942 1// 25 29 ¢ 3 1222 125 [/ V9% 77 |73 [25i |95 | GF |
ey 12 13, N 122123 Tt 1N 98 [= 2 [asqav7| G
ws.s s |z 3o 298.0 A AU L AT
=<1 1550 |/ 30 < 2> Dyt | [ [ /0T 45% (26 (73 [Js( [aS<] &8
Sameol . 2] 197, 2% WNelns L 13 P (93 {asalesa 167 | |
@] (555 13 6. A I35 19%.9 29 IANASEITEIGE 1 172 losqlasi 166 |
o 4 Sl %051 3% 1/l 1 A 1B 51193 [Felo<d]l b ' |
_33372_ o0 |5 = %02.5 2 el X 1173 152 | 7325425 37,7
o (> g0, 41 3 A 1A [« [£3 |33 179 |o%e 2 166
Sob. | oS |7 ¥4 0L, % 3 |2012.0 | /451138 (99 O 1as5(2% (&
0%\ < 0% 3 M DRav 2y T igg T3a 132 N 25 [ Z@H
“io] Mo 50 71031 N> 1233127 178 1433 (51 [7Y [252[299161
02, /o - 512 (o Mo 1292103 |15 TN [§v Y 287 [95° | 6o
MG | LIS /1 55 ) 3 1AW ol (b | {42 [9A 7Y l250 [240 [67 -
{2t /2, %(6.%. Y 1A 120 1He 1143 197 DY _1gs/{av (63
A WA 7 A R K L A2 AV 1 0 6 B S 4 7 =
MOISTURE DETERMINATION SYSTEM LEAK CHECKS 1,
IMPINGER 1- 2 3 4 5 Time Rate (cfm) Vac. (in.Hg)
Final 19557 " 00% 23
Initial X 700 2 1103 17Xo)
Difference i 25 004 3
Total Moisture Collected: ZIBS . C) s ¥ L
Impinger Catch Description:
DETERMINATION OF GAS COMPOSITION BY ORSAT ANALYSIS
Sample 1d: Replicate 1 Replicate 2 Replicate 3 Averape
']7 Buret Percent Buret Percent Buret Perce_nt “ari~ | Percent
. l" Reading | Volume [ Reading | Volume |Reading | Volume Compound | Volume.™ |
Initial Reading
.| Carbon Dioxide co2 £,77 |
‘1.0xygen 09 1393
r?a"rbon Monoxide Cco _—
SR . , Total Sampling Time, min.; _ /7%
FORM: S§-Fb-5 Volumeypf Gas Sampled, DCF: _ 47.410
e




"

/NS LN

ya

/

Visible Emission Qbservation Form

! SOURCE NAME oes TION DATE START TIME STOP TIME
~ //‘/ﬂ/ Kt /9, 2¢/9¢ | 1239 50
ADDRESS SEC
] /K//ﬁuzé .(au% c;/ /é.ug TS5 lmw~] o | 15| 30| o5 |miny o | 15| 30| 45
! || 3 : '
] cm g ’m“{q STATE 5 ) 73 2 {d|olojo |20 |00 |0
F4d L Q_ :
. 3 33 | o OO
PHONE SOURCE 10 NUMBER Olojd|o o
s lolo|lolol® |O|2 @ |©°
' PROC, sss UIPMENT OPERATING MODE s o lo o | 3s
, A1t o o ololo |0
co mdt. Eaummszvr Y | OPERATING MQDE s.lo |00l |O0
‘ eafur: L ST 37
3 DESCRISE EMISSION FoinT ) 1o |©910]0 Qo |olo
',13 _ START Civ cular stee! S'STOP Sqma 8 | 2| & Sl oloio|lo
A % HEIGHT ABOVE GROUND LEVELIHEIGHT RELATIVE 10 oes;‘m;sn s ol ol dloTwlo ol ole
o STARTE S ' sroP 235" |START 2307 STOP =50 -
10 40 lo'|e
DISTANCE FROM OBSERVER | DIRECTION FROM OBSERVER @010 |0 o ) o
STARTZ ¢ storirae’ |srarr{JUl/ srorwiie| V! | OQlO IO | OO0 o |0
j DESCRIBE EMISSIONS S"-fcqv-. V4 fuom = 12 . O O 0 O 42 e olo
! START poy e ofber 435, K0810P  fa o « m 1o > | oo o
. |Emission coLor PLUME TYPE: CONTINVOUSXS O 10 O
START ([ear STOP Fucinve wreamirtenta | 14 |0 10 (o |2 | ¢4 | O] o|c (D
WA rfn-onopzsryfsmn IF WATER o;?pf.fr PLUME: 5 |1 Atololel sl oo oo
NOD YE ArracHEo X DETACHED O )
POINT IN THE PLUME AT W WHICH OPACITY WAS DETERMINED 6 |0 |lo |0 o] |00 |0
sranr5n 3 CH L A TTOP same 71ololololvle |[0][0lo
DESCRIBE BA %GROUND cx 18 |ln|lololo|v|lolololo |
START N/ sToP y vlololajol ¢sio| ole|o
BACKGROUN, cé OR Faq‘/ SKY CONDI J/orv; Ay
sraar floety: 7\ srart [ (zéyc.l,srcw 20 |D|lg|2)lo]0]|0 |ole |
WIND SPEED’ ‘,T,'““ WIND DIRECTION 21 1D oo st|lo ||| o
- i i 4
START 5~ ]2 . srop 5~} srartN & W sroe Mé W/ 2 (oo lo o 2| ol Olo |O
AMBIENT TEMP. WET BULB TEMP_| RH.percent
START ST0P — 2 | mlolgjo | 5310 (o |o o
‘ : 2 1D |lo|Cc P 5« o o |0 (O |
1 R 1
l.t""e: H“ Source Layout Sketch Draw Nor:h?ﬁrraw . 25 0 Cj Cj ') 55 O O o O g
tj Lo 6 ol elo|lo|s|lo|lo|é|e:
) 1] g
- 57 :
4;I’ 152 (‘Jb D=2 X Emission Point € 27 oo |00 @ |9 |Jd O
'b‘tl,wn 7< . ?Zf 2 |lpololoio|ssiololold
Lk o P
-]A )J:"y ¢ o o |O 53 | O @ R o
"8
'D” ,}aowc\’- Sund> Wind s B 30 0 ) 0 O 60 0 ol ke, O
. & Plume and = Observers Position AVERAGE QPACITY FOR o NUMBER OF READINGS ABOVE| -
: Stack N HIGHEST PERIOD < % WERE
‘}( RANGE OF OPACITY READINGS o
Sun Locadn Line 2 MINIMUM MAXIMUM
OBSERVER'S NAME [PRINT} .
. ™) Z ra LA»"Z Falh) f/
COMMENTS Erpqtic wivd Hizw w{ﬁ’ WL/ g DATE /
Sun ,h,}.au-’-‘ lf l, Zﬁmqy‘ o s ' /y 7}/
o RGANIZAT .
’F"'?L'}or'-’“'}“‘c“ LM"UWL“‘/ 59. Hagiman | Wﬁ‘}aﬂe’nwmmhcm“q’ 5""’“’"‘5
1 HAVE RECEIVED A COPY OF THESE OPACITY OBSERVATIONS | CERTIFIED BY ﬁ, DATE / /
| SIGNATURE E 7 ‘-/ (424
TITLE DATE VERIFIED BY DATE
}
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SUMMARY OF PARTICLRATE EMISSION TEST LARORATORY DATA

PROJECT NUMBER: 9387
TEST NUMBER:

1

COMPANY: MID MN HOT MIX

SOURCE:

SCRUBBER OQUTLET

MASS OF PARTICULATE MATTER COLLECTED. GRAMS

TOTAL

FRONT CATCH BACK CATCH
. PARTICULATE
RUN FRONT  CYCLONE  FILTER  FRONT  IMPINGER INPINGER  BACK MASS
NUMBER WASH  CATCH  CATCH  TOTAL  CATCH %  NasH  TOTAL COLLECTED
1 2.3305  9.0000  0.3454  0.6759  0.0041  0.0023  0.9864 0.46823
2 6.@755  @.2e08  9.2659  @.3453  P.8e27  0.8217  9.0044 8. 3497
3 0.1588  @.0888  0.339%  B.4976  ©.0047  9.0028  0.2047 9.5843
#  NOT APPLICABLE »%  CHLOROFORM/ETHYL ETHER EXTRACTION
35
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1

COMMERCIAL TESTING & ENGINEERINGCO. = ' "

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD, ILLINOIS 60148 » TEL: 708.953-9300 FAX: 708-553-9306

Pa| i

SINCE 1908 Member of the SGS Group (Sociétd Geéndrale de Surveillance)
PLEASE ADDRESS ALL CORRESPONDENCE TO:
" P.Q. BOX 127, SOUTH HOLLAND, IL 60473 _J
June 15, 1994 TEL: (708) 331-2000
FAX: (708) 333-3060
) MMT ENVIRONMENTAL SERVS, INC. ) -
4610 N, Churchill Street

St. Paul, MN 55126 .

Attn:

Kind of sample
reported to us

Sample taken at
Sample taken by
Date sampled

Date received

Alan Trowbridge

Waste Oil

Mid Minnesota Hot. Mix
Mid Minnesota Hot Mix
May 24, 1994

June 1, 1994

Sample identification by
Mid Minnescota Hot Mix

Composite Waste Oil Sample
from Mid Minnegota Hot Mix.

P.O. No. 8542

Analysis Report No.

71-75433

1 of 2

Page

A3 Received

GRAVITY

Specific at 60/60°F 0.8844

Lb/gallon at 60°F 7.364

oAPI 28.5
HEATING VALUE

Btu/1lb 18,996

Btu/gal at &60°F 139,887
ASH, % Wt. 0.73
SULFUR, % Wt. 0.45
WATER, % Wt. 1.33
TOTAL HALOGENS, ppm 1122
ACIDITY Pass
LEAD, ug/g 75
pPH 5.02

METHODS
Gravity: ASTM D 287;
Water; ASTM D 95;

Heating Value: ASTM D 240;
Total Halogens: ASTM D 4208;

Ash: ASTM D 482; Sulfur: ASTM D 1552
Acidity: ASTM D 664; Lead: ASTM D 3683

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

ﬁﬁ; Lt o

Manager. South Holfand Laboratory

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES
F-485

Original Watermarked Far Your Protection TEAMS AND CONDszBNS ON REVERSE
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1) \
COMMERCIAL TESTING & ENGINEERING CO.
! ‘ : k GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD, ILLINOIS 60148 » TEL: 708-953-9300 FAX: 708-953-9306
- SINCE 1908 Member of the SGS Group (Société Générale de Surveillance)
| ’ PLEASE ADDRESS ALL CORRESPONDENGCE TO:
P.O. BOX 127, SOUTH HOLLAND, IL 60473
] June 15, 1994 _ TEL: {708) 331-2900
. FAX: {708) 333-3060
’ MMT ENVIRONMENTAL 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 0il Composite Waste 0Oil Sample
from Mid Minnesota Hot Mix.
Sample taken at Mid Minnesota Hot Mix
Sample taken by Mid Minnesota Hot Mix
Date sampled May 24, 1954

Date received June 1, 1994 P.0. No. 8542

Analysis Report No. 71-775433 Page 2 of 2
POLYCHORINATED BIPHENYLS (PCB'a)

PARAMETER RESULTS MDL METHOD

PCB, ug/g <5 1.0 SwWa080

ND: Non detected

Respectfully submitted,
COMMERCIAL TESTING & ENGINEERING CO.

Mt e ——

Marager, South Hoiland Laboratory

! OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES

F.
Lojgia, Watarmarked For Your Protection TERMS AND connﬁ’lz!ms ON REVERSE
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APPENDIX D: CALIBRATION DATA
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Caliliration Performed by:

45

e e o B
CALTIRAT LU Papes FEOAZLS .._Ol/ ;
DRYCTEST METERFONTF LCE HETER
M:n(}ﬂ? ) -
bate: S\, /éu4'{ : Bacomeccie Pressure, in. lg. ,(“’): - ‘;)Xgo
FQOU(VHENT [DENTLFICATION _ _
Control Unit 4 Dry Tesc Mecer Wer Test Merer Calibration Type
MEy: on MEp: rockwell Nfp: GCA Corporation |Cenmeral: x
Model: Universal Model: §-175 Model: Precisdion Pose-testi X
SN: 591 _544 SN: 83 SN: 11 aH 12
) EQUIPHENT CALIBRATION
Orifice Wecr Tesc Meter Dry Test HMeter - '
Pressure| Pump | Volume, CF Volume, CF Temperature, °F El:-:ps..cd
Deop Vac. Temp. | Inlet Qurlet Tu?c.
in. WC [in.Hg | Inicia)] Final oF Initiall Final |InitialjFinal faicial|Final min.
H Vui Vo | Tu Vdi Vat Tit Tif Toi Tot Q
. i, U
T 5o (R Goseles [ %2 17d 1 g4 {24 17
5T HZ BLIe T2l 2] Yl le3 G | g2 | 37 79 35 | /0
ST 9g [F2es PRIl 1B eried 59 (8] |85 [A) 17
COMPUTER PRINTOUT
7 Onhe- Pz 2,9 ia We, af () ot la /7 Vaeoris~
Pt Ted Chmbon Test Y
H Vu Tw Vd Td Q C Ha
2.4 8.612 71 8.611 78.8 18,9 1.8885 1.8641 )
; 2.4 8,588 71 8.5 78.8 12.9 1.00%97 1.8745
- 2.4 71.747 T T1.664 78.5 9.9 1,618 1.8668
AVERASE CORRECTION FACTOR: C = 1.8123
| AVERAGE ORIFICE CONSTANT: H3 = 1.8685
| EQUATIONS:
; Vu = Yt - Vi
g Yd = Vdf - vdi
. Td= { Tii + Tif + Toi + Tof ) /7 &
C=Vy # Ph# (Td+ebd) / { Vd & (PH/13.6) # (TwhdbQ) )
Ha = 8.0317 # H & {(Tw+ab@)1#Q/Vu)A2 7 ( Pb & (Td+448) )
| W
j Y
TR )
O |
L e A = =
.t I

.Q'.‘I.L‘.‘.'Q...’.ﬂa.5&0.45.-__,,M“ .




"F
-
-

T
»
CALTBRATIUN Pape: KRQA-1- é‘{.
awe e ——raeis S
R

DY TEST METER/ORIFICE METER T

Fal

Dace: 0(/5.2 .6}1/ Bacomeccic Pressure, in. ilg. .(l'l»): _28‘36[

FQUIVMENT TDENTLFICATION ]
Concrol Unic 4 Dry Test MHecer Wee Test Mecer Calibration Type | !
Mig: andersen Mfp: rockwell Mfp: GCA_Corporation [Cencral: x
Model: Universal Model: 51758 Model: Precision 'osc-test: x
SN: 59 .544 SN: 83 sN: 11 AH 12
EQUIPMENT CALIBRATION ]
Orifice Wer Test Meter Dcy Test Mccer
Pressure| Pump{ Volume, CF Volume, CF Temperature, ©F Elapsed
Drop Vac. Temp. Inlecr Qutlet Time,
in. ¥WC {in.Hg | Inictial Final| °F Inicial| Fival |Inicial|{Final {Initial|Final min.
H Vi Vuf | Tw Vdi V4f Tii Tif Toi. Tof Q
L0 177 | Zero 70215108 |€02.192]832038 | IV | Jo |[ng [ | 73
VAL 77 128 18GA |75 (o303l 7Y |72 126 D 1 />
9 177 119629130615 [ 75 (89238235346 (5 [ | 79 | 7al 7Y

COMPUTER PRINTOUT } i

———_~

Avecige oiifi Passiée = [, Jnches wadec colomn ]
Mew, prem Py Vacvum Obseved = 17 jackes Mereur l
| P Methd s Section 532, postetest catbiation For Prjet “9537\|

H Vu T vd Td Q ¢ Ha

————— m——— i ——— Sa—mn e

1.9 18,215 75 19.195 71.8  13.¢ @.971@ 1.8495
1.9 RalE T3 9444 73.06 12,0 0.9882 1.8512 :
1.9 18,984 73 10,984 745 149 0,994 {.B449 ——

AVERAGE CORRECTION FACTOR: C = @.9912
AVERAGE ORIFICE CONSTANT: Ha = 1.8485

. EQUATIONS:

Vu = Vb - Vui
Vd = Vdf - vdi

Td=(Tii + Tit+ Toi + Tot } / &
€=Vt Ph# (Td+688) / { Vd » (Ph+R/13.6) # (TubdsB) )
H3 = 0.0317 # H ¢ ((Twrsb@)3Q/Vu1*2 / ( Pb # (Td340) )

e ¢ Pos? Test ¥ C = lLoo/g

-

-¥4

ot Calibracion Pecrformed by:
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Page: S5SQA-2- /4™

CALIBRATION
S-TYPE PITOT TUBE '
) A . 7s’
70be ID -+
Date: &= 2%\~ 94 S-Type Pitot Tube ID No.: @7 Jnc‘cj
., . "
Ambient Temperature, ©F: (O—, Standard Pitot Tube ID No.: /,
Barometric Pressure, in. Hg.: 2%3 _5 Standard Pitot Tube Coefficient: .??0

Sk Hhevmuovpa 61" Zaflx + 18" Flridl

PITOT TUBE EXAMINATION

Alignment Check Pitot Tube Dimensions Pitot Assembly Intercomponent Spacings
1<<10° External tubing Pitot to ____ nmnozzle (X): AZ&

LA2<10° diameter (D;): /3 Pitot to probe sheath (Y):

PBL< 5° Base to Side A opening Pitot to thermocouple, along

_rsB2<C 5° plane (Pa): .S 2 probe (W): ANA

_/ Q<1/8 in. Base to Side B opening Pitot to thermocouple, perpen

o R<1/32 in. plane (Pg): ., S5 ot dicular to probe (Z): NA’

- - DanALE o Sien S

DESIRED CALIBRATION POINT SIDE A CALIBRATION SIDE B CALIBRATION .
Velocity Pged ?std Pg Potd P
ft/sec in. WC in. WC in. WC in. WC in. WC

20 0.09 o | A5 1\ NG

40 0.37 c By MG ' 39 . 565

60 0.82 - 1\ v B V.2

80 1.45 .S | .08 W48 D\

100 2.30 e —— | o= ><—

COMPUTER PRINTOUT

SIDE A CALIBRATION

SIDE B CALIBRATION

Pstd Ps Cp Cp-CplA)

Pstd Ps Ce Cp-CplB} ~

.11 0.158 ©.848 -2.00
9.330 0.450 0.848 -0.000
2.81 1.18 0.850  0.R@2
1.508 2.e50 - 0.847 -9.001

CplA) = B.B4B

@.i18 9.1%8 @2.821 -9.885 T
8.398 0.55@ Q.84 0.037 '
2.849 1,200 9,828  @.902

1.450 2,188 0.823 -Q.004

Cep(B) = B.826 -

side Aen= 00(

sdtBan = _pos

FORM: SSQA-~2

47

Calibration Performed by:
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(signature) o\ y AP




Page: SSQA-3- W

i w CALIBRATION

' NOZZLE DIAME'IER_.
Nozzle Nominal . Measured Diameter, in. Nozzle*
Yunber Diameter, in. Dl D2 D3 Diameter, in.
Lt | MY .S LS LA
Lo - 249 Ld48  dM4a . 3d4
L-3 +36S 1SS -3sS . 36§
L- Y -4 ML ML e13Q
L-S A O S TN < A0S
L-6 L300 J00 300 » 3100
L-0) R e St T L 5
L-g B9 MDD LGy M40

B L-\0 - 2248 U6 .d4S 3N E
L-\W\ »250 O3S0 .2%Y v DSH
L-\3 ODHY  Ldve .SLUB <249
L=\ SO4D L IHO DA .40
Loy 149 .13 .\8A4 194

* Nozzle diameter = (DL + D2 + D3)/3
Calibration Performed by:

‘) '. Crine) K ANOE‘L&!}'J
o (Signature) [L,,ll M“Mw

Date: X=13- Ay

FORM: SSQA-3
. 48
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O Other
,b.. BN

#zusﬂ)ﬂ T
ek e -l ::!;..'W

Maindsata Pollufion o thag the follon
it ~'ﬂw asmy may .re}octhny repotm'uiohf‘f.. § Somple ed

Type: B Dum Mix
{0 Conventional

 Comr Q.,chy equn

Cless; © Stationary
D Portablc

- (Srecie
; A Druec
Type: [ Baghouse Venturi Scrubder
K Cyclone Wet Scrubber
0 Multiclone

== Control Eqiipment Oparatuig:

O Other:

i et e ot e
process during the test period (if oil specify type):

Oyl

Wa.s control cquipment operating notmal during
the test period? X Yes [J No

Normal system pressure drop, inWC:_ 4.1 "

Is the above listed fuel the "dirticst” that the plant is allowed -
tobum? R Yes O No

Nomal systcm air flow ratc acfm

For Baghovse Bystefifiiss

Is the above fucl substantially the highest sulfur containing
fuel normally burncd? 1 Yes 0 No

Cleaning cycles

Air-to-Cloth Ratio

- { Production specific fucl usago determination method:

F6r Wet Scrubbinig 8y stamsty:]

O Measured cu.fl/ton hotmix § % scrubbing water reeycled

A Calculated 1. 5 galiton hot mix Number of spray bars
Number of burners in system dryer: _ Water delivery pressur, psi
Burner rating: 10*Btu = 100% control setting 1 Water flow rate, gpm

seEmeT RS HeAr Inpot Dat (specify unite) i

1242 Control Equiprent Cleanliig/Mattes)

) Heat:-§ Date and procedurc of last maintcnance ot ¢lexning
Ratg + ¥ of the pollution control equipment:

Everu  Mondac MNOCN NG

anec? and Rlean corabbel

P T el Lt RN g
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June 23, 1954 Mid-Minnesota Hotl Mix, Inc. MMT Report #10072
Process Weight Rate Calculation
Test Run #1 Total Alt | Liquid | Aggregate
Load | Materials| Asphalt{ Material
Time Number Ib Ib Ib
1025 Start
1032 A1l 30,127 1,734 28,393
1038 A2 30,230 1,721 28,509
1042 A3 16,106 - 916 15,190
1048 Ad 30,231 1,891 28,540
1054 A5 31,450 1,733 29717
1100 A6 30,188} 1,708 28,480
Break due to problem with lift truck 0
1145 Re-stant 0
1150 A7 29,963 1,685 28,278
1154 A8 30,292 1,693 28,599
Break due to full silo 0
1205 Re-start 0
1215 A9 30,150 1,694 28,456
1222 A10 24010 1,354 22,656
End Test
Total Total Total
Elapsed Product | Asphalt| Aggregate
Time, min Ib Ib b
61 282,747 15,929 266,818
tons/hr= 139.06 7.83 131.22
Test Run #2 Total All | Liquid ! Aggregate | |Test Run #3 Total All }  Liquid |Aggregate
Load | Materials | Asphalt{ Material Load | Materials | Asphalt | Material
Time Number ib Ib Ib Time Number Ib Ib Ib
1315 Start 1519 Start
1320 B1 30,142 1,720 28,422 1525 C1 30,321 1,684 28,637
1327 B2 30,378} 1,690 28,688 1531 c2 30,261 1,680 28,581
1333 B3 30,293 1,686 28,607 1537 C3 30,301 1,689 28,612
1342 B4 30,358 1,683 28,675 1543 C4 30,136 1,685 28,451
1349 BS 30,345] 1,689 28,656 1550 C5 30,201 1,682 28,519
1400 B6 30,303 1,685 28,618 1555 C6 30,062 1,685 28,377
1406 87 30,010{ 1,687 28,323 1600 c7 30,087 1,716 28,351
1414 B8 30,112} 1,680 28,432 1607 C8 30,070 1,680 28,390
1420 B9 30,111 1,685 28,426 1614 c9 29,840 1,684 28,156
1428 B10 30,231 1,689 28,542 1620 C10 30,964 1,689 29,275
End Test End Test
Tolal Total Total Total Total Total
Elapsed Product | Asphalt | Aggregate Elapsed Product | Asphalt |Aggregate
Time, min b b b Time, min Ib b Ib
73 302,283| 16,894 285,389 61 302,223 16,874] 285349
tons/hr= 124.23 6.94 117.28 tons/hr= 148.63 8.30 140.34
54
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“TRE:  Noveiber S, 1994; Test Plan Submittal for the May 24,1994, Performance Test_

Minnesota Pollution Control Agency

e
-~

Mr. David Ferrell

CEO

Mid Minnesota Hot Mix, Inc.
P.0. Box 239
~Annandale, Minnesota 55302

———— e -,

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

Dear Mr. Ferrell:

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

e — rmm aee e

The Air Quality Division (AQD) staff of the Minniesota Pollution Control Agency
(MPCA) bas reviewed the submittal, and has approved the test plan. During out.. .
telephone conversation the following items were mentioned as follow up to the letter

dated April 25, 1994

et st im sy g

pe A

1. This test is for initial compliance, but is not subject to New Source Performance
Standards. Subsequently, one (1) sixty-minute test of opacity readings will be taken
concurrently with a particulate run.

Port locations are acceptable from submitted schematic and are to be installed on
Mconday, May 23, 1994.

~a

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 wiI_I be used oil.

wn

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 Lafayette Rd. N.; St Paul, MN 55155-4194; (812) 296-6300 (voice); (612) 282-5332 (TTY)
Regional Offices: Duluthe Brainerd « Detroit Lakes* Marshall » Rochester
Equal Opportunity Employer * Printed on recycled paper containing at least 10% fibers from paper recycled by consumers.
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Mr. David Ferrell - _ :
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Page 2

The above listed items are modifications to the test plan, and are to be incorporated mto . o
the proposed test. . L ' !

Copies of the Operating Data Summary For Process Sources, Certifications Required For - - :
Performance Test Reports, Microfiche Submittal, and the recently revised Asphalt Plant l
Operating Conditions During Stack Testing forms are enclosed. '

These forms will help you to comply with the submittal requirements of Minn. Rules pt.
_7017 2035 and 7017.2040.- A copy of the test plan mcludmo this letter, must be. mcluded '

; Remember it i3 not'the'Testmg Consultant's responmblhty to subxmt the Company report :
_ or microfiche or to certify that the microfiche submitted is an exact copy of the original- - .- o E e
test report by the deadlines specified in the applicable compliance document (i.e., Permit,
Stipulation Agreement, Administrative Penalty Order, etc.). The responsibility for these
submittals lies solely with the Company.

If you have any quesuons or comments on the content of tl'us Ietter please contact me at
(612)297-8301. -7 Rt I - .

Sincerely, - o

e e e e =t e T T A TLT mne s
P et S pd TR e, e TR i Uy, M et e g e e R

Craig D. Averman

Performance Test Coordinator

Compliance Determination Unit

Compliance and Enforcement Section

Adr 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
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Minnesota Pollution Control Agency

April 25, 1994

Mr, David Ferrell, CEO

Mid Minnesota Hot Mix, Ine.
P.O. Box 239

Annandale, Minnesota 55302

RE: November §, 1994, Test Plan Submittal {or the Performance Test Required by The

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

Dear Mr. Ferrell:

This {etter and its-enclosures include some pretest requirements for the Mid Minnesota Hot Mix
(Company) facility located in Annendale, Minncsota, as discussed during our preliminary meeting
of November 17, 1993, Plcase contact Craig Avermann at (612)297-8301 with any future
questions regarding performance testing.

The Air Quality Division (AQD) staff of the Minnesota Pollution Control Agency (MPCA) has
reviewed the submittal, and will not approve the (est plan until a follow up meeting is conducted
with Craig Avermann to ensure any and all issues are resolved before testing commences. Below,
is a summary of the items discussed during our November 17, 1993, preliminary meeting for the
proposed May 1994 test month:

1

The meeting is a preliminary meeting, and is 1o be followed by a meeting before testing.
Please schedule your meeting as soon &s possible.

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

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

The port Jocations appear acceptable from the schematic provided.
The applicable emission limit includes condensibles.

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

Documentation of scrubber operating conditions during testing is required as operating
restrictions may be sel. :

620 Lefayette Rd. N.. St. Paul, MN 55155-4194; (612) 296-6300 (volce), {612} 282-5332 (TTY)
Reglonal Oftices: Duluth ¢ Brainerd « Delrolt Lakos ¢ Marshall « Rochester
Equal Opponunity Employer e Printad on recyclad paper conlaining af loast 10% fibers from papot rocyclod by consumers.
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Mr. David Ferrell

April 25, 1994 :
Page Two :

9, 'The Company must give the MPCA a minimum of two weeks notification before the proposed
test date to ensure the Agency can witness the test.

Please refer 1o the January 25, 1994, Notice of Violation for othcr applicable requirements and
timelines. These provisions are modifications to the test plan, and are to be incorporated into the
proposed test with any other changes discussed at the follow up meeting before testing. 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. The Asphalt Plant Operating Conditions During Stack Testing is part of the
test plan, and is provided as part of this letter.

These forms will help you to comply with the submittal requirements of Minn. Rules pt.
7017.2035 and 7017.2040. A copy of the test plan, including the test plan approval letter, must be
included as part of the performance test report.

Remember, it is not the Testing Consultant's responsibility 1o submit the Company report or
microfiche or to certify that the microfiche submitied is an exact copy of the original test report by
the deadlines specified in the applicable compliance document (i.e., 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 the content of this letier, please contact me at
(612)296-8374.

Sincerely,

da U(’;&Mﬁ |

Yolanda Hernandez

Performance Test Coordinator
Compliance Determination Unit .
Compliance and Enforcement Section
Air Quality Division

YH:;jmr
Enclosures ]
cc: Julie Hendricks, MPCA Brainerd Regional Office

Mary Jean Fenske, AQD ‘
AQD File No, 1933
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November 5, 1993

Ms. Yolanda Hemandez

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 9:00 AM, Monday, November 15, 1993. The test itself will 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,

- (Rl KL

Alan L. Trowbndge
Director of Technical Services

enclosure
cc: David Ferrell, Mid-Minnesota Hot Mix, Inc.

; 4610 N. Churchill St. e St. Paul, MN 55126-5892 » 612/483-9595 ¢ FAX 612/483-2699 — .~
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SOURCE EMISSION COMPLIANCE TEST Sf’Z’/
MMT TEST PLAN #10026 (DRAFT)

November 5, 1993 Vﬂ j

1) GENERAL INFORMATION

Al CHENL et st sense e Mid-Minnesota Hot Mix, Ing.

P.O. Box 239

Annandale, MN 55302
B: Client CORLACT PETSON: ..ceerrreererivesresrssrsraressmesasssnsosnns David Ferrell

Phone: (612)274-3037 Fax: (612} 274-2033
C: Regulatory @gency:.....mieinressrenenreresnessnreesennens Minnesota Pollution Control Agency

- Air Quality Division

520 Lafayette Road

St. Paul, MN 55155
D: Repgulatory agency coniact person; .........o.cceevvcreenenns Yolanda Hernandez

Phone: (612) 296-8374 Fax: (612) 297-7709
E: Regulatory agency ﬂldpcmut number:: .....coceenenee /933
F:' Pre-test MECtNG: «...vceomeooveeermsreseseererermeeremneenneennrn. MoOnday, November 15, 1993, 9:00 AM f
G: Test plan prepared by: ............................................. Alan Trowbridge |

MMT 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 Lthe above facility;

Scrubber on asphalt plant aggregate drum mixer

3) PROCESS UNIT INFORMATION _
The information in this section applics to each of the sources listed in section 2.

A: Pollutants to be Quantified: ............covvvevervevririrereieeeresneenis Particujates and opacity

B: Applicable Regulations............. rreeereenrennrasnss e Minn Rule 7005.2010

C: Special averaging times:......ccvvveeereieiriiesierenesinsressses s esssessnne none

D: Steady-state or batch OPEration:.........ccveeerrrereserereressenseennes.. CONtiNUOUS batch ,
E: Type of pollution control equipment. .......cccevevvreceeriieenneninn. SCrUbbET - Y “
F: Reason for 1CSUNB!.....ccccvvivemrersrererersseesrennesisesessbeseesseeenenns compliance demonstration ” 4 !
G: Is this test for initial compliance demonstration...................... yes %

H: 15 this @ NSPS SOUICE ....oocvereereemsen e sesscnesssnesseresesenene Mo /

I. Testing Schedule:.........ccoorremnmnrinrininencriresnssnne e, SPANG, 1994

Ji TeSting FiMM: oottt MMT Environmental Services, Inc.

K: Regulatory agency personnel to witness the test:................. - to be determined e

4} EMISSION POINT INFORMATION

Sampling is scheduled to be performed in the 40" diameter exhaust stack. Figure 1 presents a schematic of the
process and the proposed sampling port location.

\—— 4810 N. Churchill St. » St. Paul, MN 55126.5892 o 612/ 4B3-9595 « FAX 612/483.2699 — -
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Figure 1: Process and sampling site schematic
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¥

5} TEST PLAN (Asphalt Plant Prum Mixcr with Wet Scrubber)

A: The process cquipment, pollution control equipment and all related equipment must be operated
by the facilitics regular operators using their normal operaling procedurcs.

B: Process Operating Conditions Under Which Test is to be Conducted
1) Process ralcs;

Virgin aggregate, (ph .o 141

Recycled matenial, (phe .vieevviniienrineee N/A

Asphalt, 1ph: ..o 9

Total, tph: ..o 150
2) Componcnt moisture content:

Virgin aggregale, % moisture: ..................c.... 4

Recycled material, % moisture! .....eeceveennee N/A
3) FULS USEA: covereeieeeccecererneeneen s cnsmsennsasesesens Wasteotl Used O,
4) Fuel usage rates:.......cocvcrmiisirmssnisrnssereernreeiens 1.5 gallons per ton

5) Bumer setling, %o ...ocovvcnininrie et
6) Drum mix temperature, ®F: ..ooconniriinrinienceen
7} Special condilions: .........ceecervmnemrnnnisnensnnn

C: Scrubber Operating Conditions Under Which Test is to be Conducted

1) Pressure drop across scrubber, in WC: .............. 4.5
2)  Scrubbing solution: ......c.ceeeceerecrererre e water
3} Quantity of solution recycled, %7 ....ccooeocinie 100
4} Solution flow rale, EPM: .ceevvrecererlociemceccsnins 80

5) Solution delivery pressute, psit....cccmenenin. 70

6) Special conditions: ...

D: Operating data to be recorded during the test peried
1) Operating conditions of the process being tested and its associated pollution control
equipment must be documented in the test report. The data must be collected by plant
personnel and must be signed/certified by a responsible party. The regulator agency may
reject any test report submitted without complete documentation of the process conditions
during the test period. General documentation requirements include:

a) Record keeping of operational parameters as measured during the entire test period.
For continuous recorders, provide properly labeled copies of strip charts. For discrete
data, provide data taken at intervals of no greater than 15 minutes.

b) Calculations.

¢} Certification of the data by a responsible representative of the plant.

d} Brief explanation of how the parameters are measured. Indicate if it is a routine
measurement, or a special 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 emisston monitors.
d) Include a description of the most recent maintenance/cleaning to the process and
pollution control system and note how frequently 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 test report
a) MPCA "Asphalt Plant Operating Condition During Stack Testing" form

68
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E: Fuel Sample Analysis

A fuel analysis may be required as part of the compliance demonstration program. If such an analysis is
required, then the following procedures must be followed and the subsequent analytical results must be
included in the compliance test report.
1) Fuet Sample Collection: Fue! samples are to be collected during each particulate test run.

In order to be representative 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 methodelogies.

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 BTU/Nb
b) Sulfur, percent by weight
¢) Ash, percent by weight
P d) Moisture content, percent by weight
: e) If fuel is used/waste 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 (if applicable) moisture content determinations are required as part of the
compliance demonstration program. The following procedures must be followed and the subsequent
analytical results must be included in the compliance test report.

1) Sampling Procedure: One composite sample is to be collected during each particulale test run.
Take two samples of raw material or product during each test run. In order to be
representative of the material processed during the test period, the samples must be
collected as close to the process as possible. For each particulate test run, mix the two

o individual samples into a single composite.

R 2) Analysis - Each composite sample is to be analyzed for moisture content per ASTM or
other recognized methodologies.
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6) STACK TESTING PROTOCOL
The following test methodology applies to each source listed in section 2.

A:

EPA Method 1 for the location of sampling ports and sampling points. Location of the sampling ports must
be approved by the MPCA before the test,

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.

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

EPA Method 3 for gas analysis (CO; & 04). Three (3) determinations are required; one integrated sample
concurrent with each EPA Method 5 particulate emission test run.

EPA Method 4 for determination of moisture in the flue gases. Three (3) test runs are required; one
concurrent with each EPA Method 5 particulate emission test run.,

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

EPA Method 9 as amended in Minnesota Rule 7005.1860 for the determination of visible emissions.
Normally one (1) sixty-minute test is required. However, for NSPS sources, three (3) sixty-minute tests are
required if the purpose is to demonstrate initial compliance. Except as noted below, the test(s) must be
performed concurrent with one (cor all three) of the EPA Method 5 particulate emission test runs.

Note: Weather conditions may make it impossible to pecform the visible emission test concurrent with a
particulate test. If such circumstances exist, the visible emission test will be rescheduled for a later time/date

and will be performed at similar load conditions. M
(o

Qs
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