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1 INTRODUCTION

MMT Environmental Services, Inc. (MMT) was contracted by L.C. Kruse & Sons Inc. to perform a
source emission compliance test on a single source at their hot-mix asphalt plant operating in
Windom, Minnesota. The plant is a Portec, Inc., Pioneer Division, model DM with serial number
113-36-DM-106. Emissions generated by the plant's aggregate/asphalt drum mix operation are
controlled by a Barber-Greene model CC99X102 venturi scrubber. The scrubber exhaust was tested
for particulate and visible emissions on June 9, 1993. This report presents the results of the test
program along with all substantiating documentation.

The MMT sampling team consisted of Messrs. Ted Gibbons and Bill Anderson. Mr. Daniel D.
Schultz represented L.C. Kruse & Sons, Inc. throughout the test period. The Minnesota Pollution
Control Agency was invited to witness the test proceedings but declined to do so.

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 0.136 grains per dry standard cubic foot and an average source
particuiate emission rate of 30.54 pounds per hour.

The visible emission test was performed concurrent with the third particulate test run. The observed
plume opacity ranged from five (5) to twenty (20) percent with an overall average of 9.5 percent.

The average process weight rate (aggregate + asphalt) during the test period was 285 tons per hour.

Minnesota Air Emission Permit number 323-B-89-OT-1 states that the asphalt concrete plant shall
not exhaust any gases (1) which contain particulate matter in excess of 0.04 grains per dry standard
cubic foot or (2) which exhibit 20 percent or greater opacity. The test data indicates that the source
emissions did not comply with either of these standards during the test period.
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Table 2.1
Summary of Particulate Emission Test Results
L.C. Kruse & Sons, Inc. Asphalt Plant, Windom, Minnesota
Aggregate/Asphalt Drum Mix Operation Scrubber Exhaust

MMT Report #9993

June 9, 1993
Parameter Run #1 Run #2 Run #3 Average
Time of Test, hr
Start 1159 1330 1500 “--
Finish 1311 1442 1612 -
Effluent Temperature, °F 182 184 180 182
Effluent Moisture Content, % v/v 374 370 379 374
Effluent Composition, % v/v dry:
Carbon Dioxide Content 6.5 7.5 7.0 7.0
Oxygen Content 11.4 10.0 10.5 10.6
Effluent Volumetric Flow Rate: '
Actual Conditions, acfm 53,377 53,352 53,724 53,484
Standard Conditions, scfm 41,149 41,048 41,663 41,287
Dry Standard Conditions, dscfm 25,768 25,856 25,868 25,831
Sampling Isokinetic Variation, % 103.0 101.8 102.8 102.5
Effluent Particulate Concentration:
Front Catch Only;
Actual Conditions, gr/acf 0.0633 0.0570 0.0589 0.0597
Standard Conditions, gr/scf 0.0821 0.0741 0.0760 0.0774
Dry Standard Conditions, gr/dscf 0.1310 0.1176 0.1224 0.1237
Back Catch Only; _ . ' ,
Actual Conditions, gr/acf 0.0058 0.0054 0.0069 0.0060
Standard Conditions, gr/scf 0.0075 0.0070 0.0089 0.0078
Dry Standard Conditions, gr/dscf 0.0120 0.0111 0.0143 0.0125
Total Catch;
Actual Conditions, gr/acf 0.0691 0.0624 0.0658 0.0658
Standard Conditions, gr/scf 0.0896 0.0811 0.0849 0.0852
Dry Standard Conditions, gr/dscf 0.1431 0.1287 0.1367 0.1362
Source Particulate Emission Rate: ‘
Classical Method, Ib/hr 31.62 28.55 30.33 30.17
Ratio of Areas Method, Ib/hr 32.56 29.03 31.16 30.92
Average of the Two Methods, Ib/hr 32.09 28.79 30.75 30.54

Standard Conditions: 68°F, 29.92 in. Hg
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3 PROCESS DATA

During the test period the burner on the plant's aggregate/asphalt drum mix operation was fired with
waste oil. A sample of the fuel was collected but not analyzed (per Darrin Kruse 6/16/93).

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

Table 3.1
Summary of Process Data
L.C. Kruse & Sons, Inc. Asphalt Plant, Windom, Minnesota
Aggregate/Asphalt Drum Mix Operation Scrubber Exhaust
June 9, 1993 ‘

Parameter Run #1 Run #2 Run #3 Average

Time of Test, hr

Start 1159 1330 1500 --

Finish 1311 1442 1612 -
Process Weight Rate; :

Aggregate Usage, ton/hr 267.5 267.8 266.0 267.1

Asphalt Usage, ton/hr 17.6 17.6 17.4 17.5

Total Process Weight Rate, ton/hr 285.1 2854 283.4 284.6
Aggregate Moisture Content, % 60 56 5.6 57
Burner Setting, % 95 95 95 95
Product Mix Temperature, °F | 270 © 268 268 269

Scrubber Operating Parameters;
Pressure Drop, in WC 15 15 15 15
Water Flow Rate, gpm 350 350 350 350
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4 TEST PROCEDURES

In order to determine the poilutant 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.

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) data was used to calculate the gas
velocity at each sampling point. The source volumetric flow rate was calculated by multiplying the
average gas velocity by the 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 entitied "Gas-analysis for the
determination of dry molecular weight". One grab sample was collected during each EPA Method 5
particulate test run. The gas samples were analyzed for carbon dioxide and oxygen concentrations
with a standard Orsat analyzer using commercially prepared solutions. For calculations of gas
density the balance of the gas was assumed to be nitrogen and carbon monoxide.

4.4 EFFLUENT MOISTURE CONTENT

The effluent moisture content was determined per EPA Method 4 which is entitled "Determination of
moisture content in stack gases". Data for making the gas moisture content determinations was
collected simultaneously with each EPA Method 5 particulate test run. The gas moisture content
was calculated from the mass and/or volume of liquid collected in the Method 5 sampling train cold
box impingers and the volume of gas sampled.
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Figure 4.1 Site Description Form
L.C. Kruse & Sons, Inc. Asphalt Plant, Windom, Minnesota
Aggregate/Asphalt Drum Mix Operation Scrubber Exhaust
June 9, 1993
SAMPLING LOCATION DATA -
Stack Cross-Sectional Dimension; Number of sampling points;
Depth (traverse dimension), inches... 47.0 Required by EPA Method 1............... 25
Width, inches......cc.c.ocovvernivnicrnnnen 41.0 Actually used.........cooooiiii 28
Equivalent diameter, inches.............. 43.8 Number of ports .............oooeiinnen. 4
i . Number of points per port................ 7
Length of straight, undisturbed flow;
Before ports, inChes.......ccveoiineianns 96.0 | particulate test sampling time;
After ports, inches ..........cocovvoeeee 36.0 Minutes per Point: .........co.oovooeveceecne. 2.5
Before ports, stack diameters........... 2.19 Minutes per test fun................co..oeen. 70.0
After ports, stack diameters............ 0.82
SAMPLING POINT LOCATION WITHIN STACK CROSS-SECTION
NPoir];t Percent frIncf&s ’ - x e
ur;1 er of'I;rral\;erse 0I§l4 a 6~ [ | % %]
------------- - Femddararrerrs . S—- . _ -—x‘-—"’_ﬂ_
2o 2143 oo 10.1 T e e et
3 . 3571 e 16.8 N o e
4 . 50.00........... 23.5 z—HF e
S e 6429 ......... 302 ] e e e
S 7857 oo 36.9 ‘ EaamEyaEaae
T, 92.86............ 43.6 Ports A B C 0
SAMPLING SITE SCHEMATIC
TS
ccoo| —
96"
5
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4.5 EFFLUENT PARTICULATE CONCENTRATION

The effluent particulate concentration was determined per EPA Method 5 which is entitled
"Determination of particulate emissions from stationary sources". For each test run, particulate
matter was isokinetically withdrawn from the gas stream at each of the EPA Method 1 defined
sampling points and collected on a glass fiber filter which was maintained at constant temperature
(248+25°F). Water vapor, organic vapors and other matter in vapor form which passed through the
filter was collected in an ice-cooled impinger trap who's exit temperature was maintained at less than

68°F.

The EPA Method S sampling train (Figure 4.2) consists of 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, pressure and
temperature indicators and all operating controls.

A representative particulate sample was acquired by sampling for equal periods of time at the center
of a number of equal area regions within the stack/duct. At each sampling point the gas velocity
head and temperature were measured and the sampling rate rapidly adjusted to isokinetic conditions
with the aid of a nomograph or programmable computing device. Sample gas drawn into the nozzle
flowed through the probe to the glass fiber filter where the particulate matter was collected. The
gases then passed through the ice-cooled condenser (impingers and desiccant column) which
quantitatively sorbed all moisture from the gas stream. The gas then passed through the vacuum
pump, the dry test 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 water
collected in each of the impingers (desiccant column excluded) was measured and transferred to
Container #3. The 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.
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Figure 4.2 Sampling Train Description
L.C. Kruse & Sons, Inc. Asphalt Plant, Windom, Minnesota
Aggregate/Asphalt Drum Mix Operation Scrubber Exhaust
June 9, 1993

PARTICULATE SAMPLING TRAIN IDENTIFICATION

Sampling Train Manufacturer: ..... MMT Environmental Services, Inc.

Sampling Train Model: ................ Universal Stak Sampler

Hot Box Set-up and Operating Temperature;
Cycloneused: ...........ccvveeenne, No
Filter Media: ............cccoeeeeel 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 ml deionized, distilled water
Impinger #2: ..... Standard Greenburg-Smith design, 100 ml deionized, distilied water
Impinger #3: ..., Modified Greenburg-Smith design, empty
Impinger #4: ... Modified Greenburg-Smith design, ~ 250 grams silica gel, indicating type

Probe Nozzle Used: ........ MMT #L10, 0.243 inch diameter, stainless steel
Sampling Probe Used: ... MMT #72, 72 inch effective length with stainless steel liner
Pitot Tube Used: ............ MMT #60, S-type, 0.835 coefficient

PARTICULATE SAMPLING TRAIN SCHEMATIC

Stack ~
Praobe 3 N L & :8:7\
- Filter L a1
N Type-S Pitot Tube Holder
7 \
__ Thermocouple ) Cyclone
Hot Box Lold Box & Ice Bath

GasTFlow

Yacuum
By-Pass Valve Guage

Qrifice i?

Ll
Temperature | |Pitet Tube Orifice Ory Test
r’ll:efer Manemeter Manometer Gas Meter ;::::::rure
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The impingers and all connecting pieces between the filter paper and the desiccant column 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.

Sample analysis was performed at MMT's laboratory. The filter was dried in a 105°C oven for three
hours and then desiccated to constant weight. The contents of Container #2 were transferred to a
tared beaker, evaporated to near dryness and then desiccated to a constant weight. The contents of
Container #3 were analyzed for condensable organic compounds using the chloroform/ethyl ether
extraction procedure described in Minnesota Rule 7005.0500. The collected extract was transferred
to a tared beaker, evaporated to near dryness and then desiccated to a constant weight. The contents
of Container #4 were also transferred to a tared beaker, evaporated to near dryness and then
desiccated to a constant weight.

The mass of particulate matter collected and the volume of gas sampled was 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

Generally, implementation of quality assurance procedures for source measurement is designed so

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

Measuring devices, pitot tubes, dry gas meters, thermocouples and portable gas analyzers 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 samples analyzed. This program is based
on the general guidelines given in "Handbook for Analytical Quality Control in Water and
Wastewater Laboratories” (EPA-600/4-79-019); March 1979 . This program suggests guidelines in

the areas of;

Laboratory services
Instrument selection
Glassware

Reagents

Solvents

Gases

Analytical performance
Laboratory safety

*> & & > o 4 o @

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.
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APPENDIX A: CALCULATIONS
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DEFINITION OF UNIT ABBREVIATIONS

DCF eevnvnnns
DSCF ........
DSCFM wuvneas

G iiiennnines

GR/ACF .....,
GR/DSCF ...

GR/SCF ......
IN e
INHG «ivvaen
INMC ....vus
LB/HR ...y,
LB/LE-MOLE ..
MM ...... vee
ML vevneennn

SCF waveinnn
110, I
5F viiiinnn,

LN DRY ..

ACTUAL CUBIC FEET PER MINUTE
DEGREES FAHRENHEIT

DRY CUBIC FEET

DRY STANDARD CUBIC FEET

DRY STANDARD CUBIC FEET PER MINUTE
FEET PER SECOND

GRAMS

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

INCHES OF MERCURY

INCHES OF WATER

POUNDS PER HOUR

PGUND PER POUND-MOLE

MINUTES

« MILLILITERS

STANDARD CUBIC FEET
STANDARD CUBIC FEET PER MINUTE
SQUARE FEET

PERCENT BY VOLUME, DRY BASIS

DEFINITION OF STANDARD CONDITIONS

STANDARD TEMPERATURE ..... 68 DEGREES FAHRENHEIT

STANDARD PRESSURE ..e.uuen 29.92 INCHES OF MERCURY

11




DEFINITION OF VARIABLES ~

an .,
AS ...
Bup ...

Ca® ,,,

: o ....
, [, IR,
(- S
Cs* ...

Cur .,

N ) QPR
Md ...
Ms ....
NI ....
X ...,
Pb wues
Pg ...,
Po ....

L e

Ps vian
PV oL,
Qa ....
Q5 vues
. Gsd ...

Rce ..

Rr® ...

} Va ...

.. CROSS-SECTICNAL AREA OF NOIILE, SF

CROSS-SECTIONAY ARFA OF STALK, SF
EFFLUENT MOISTURE CONTENT, PERCENT BY VOLUME

. EFFLUENT MOISTURE CONTENT, PROPORTION BY VOLUME

EFFLUENT PARTICULATE CONCENTRATION AT ACTUAL
CONDITIONS, GR/ACF; #=f,b,ti Caf: FRONT CATCH ONLY;
Cab: BACK CATCH ONLYj Cat: TOTAL CATCH

EFFLUENT CARBON DIOXIBE CONCENTRATION, % V/V DRY
EFFLUENT CARBON MONOXIDE CONCENTRATION, % V/V DRY
PITOT TUBE COEFFICIENT, DIMENSIONLESS

EFFLUENT PARTICULATE CONCENTRATION AT DRY STANDARD
CONDITIONS, GR/DSCF; #=f,b,t; Csfi FRONT CATCH ONLY;
Csb: BACK CATCH OMLY; Cst: TOTAL CATCH

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

. NOIILE DIAMETER, IN

ISOKINETIC VARIATION, %

EFFLUENT MOLECULAR WEIGHT, LB/LB-MOLE, DRY BASIS
EFFLUENT MOLECULAR WEIGHT, LB/LB-MOLE, WET BASIS
EFFLUENT NITROGEN CONCENTRATION; % ¥/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-ROQT VELOCITY PRESSURE, IN WC
EFFLUENT FLOW RATE AT ACTUAL CONDITIONS, ACFM
EFFLUENT FLOW RATE AT STANDARD CONDITIONS, 5CFM
EFFLUENT FLOW RATE AT STANDARD CONDITIONS,

DRY BASIS, DSCFM

. SOURCE PARTICULATE EMISSION RATE, CLASSICAL

METHOD, LB/HR; #=f,b,tj Rcf: FRONT CATCH ONLY}

Rcb: BACK CATCH ONLY; Rct: TOTAL CATCH

SOURCE PARTICULATE EMISSION RATE, RATIO OF

AREAS METHOD, LB/HR; #=f,bytj Rrf: FRONT CATCH ONLY;
Rrb: BACK CATCH ONLY; Rrt: TOTAL CATCH

STACK DIAMETER OR LENGTH, IN

. STACK WIDTHs IN
..+ TOTAL SAMPLING TIMEs MIN
. AVERAGE DRY GAS METER TEMPERATURE, DEG F

AVERAGE EFFLUENT TEMPERATURE, DEG F

-.. VDLUME 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 OF PARTICULATE MATTER COLLECTED IN THE

BACK (WET) CATCH, G

» MASS OF PARTICULATE MATTER COLLECTED IN THE

FRONT {(DRY) CATCH, G

« TOTAL MAGS OF PARTICULATE MATTER COLLECTED, &

DRY GAS METER COEFFICIENT, DIMENSIONIESS
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EQUATIONS USED TO CALCULATE PARTICULATE FMISSIONS

An
As
As
Ps
NI

Wt

i

1%

0.803454154 ¢ Dn % Dn
0.005454154 * S1 S (FOR ROUND STACKS)
Sl + Su / 144,80 (FOR RECTANGULAR STACKS)
Pb + Pg/13.6

108.8 - €D - OX ~ M

Hf + Wb

Vms = (528/29.92) # Vm # ¥ & (Pb + Po/13.8) / (Tm + 456.0)

Vu = 0.04787 3 V]

Bus
Bup
Md
Ms
Vs
UT]
Qs

=Vu / (Vu + Vms)

108.8 @ Pus
B.440 # CD + 9,320 + 0X +@.282 £ (N} + CM)
Md # (1.8 - Bus) + 1B.0 * Bus
85.4% « Cp # Pv # SQRT{ (Ts+448.0)/{(Ms#Ps) . )
0.8 o Vs # Ag
Qa + {9528/29.92) @ Ps / (Ts + 440.8)

Qsd = Qs * (1.8 - Bes)

I =

Csf
Csh
(st

Cuf
Cub
Cut

Caf
Cab
Cat

Rcf
Reb
Rct

Rrf

B,09450 * (Ts+44B.8) # Vms / (Ps # Vs # An # Ti # (1.8-Bus} )

nmu nan nmnn

#nou

15.42 o §f / Vus
15.42 * Wb / Vus
15,42 # Wt / Vus

Csf 7/ (1.0 - Bus)
Csb / (1.8 - Bws)-
Cst / (1.8 - Bus)

Cwf *# (29.92/528.8) # (Ts+460.8) / Ps
Cub # (29,92/528.0) # (Ts+446@.8) / Ps
Cut * (29.92/528.0) * (Ts*448.8) / Ps

8.888578 * Csf # Qsd
0.808578 * (sb + Osd
B.2088578 # (st # Qad
8.

PBB578 @ Csf # (Vms/Ti) # {(As/Ani

Rrb = 9.208578 * Csh » {Vas/Ti) * (As/An)
Rrt = @.80B578 * (st * (Ums/Ti) * (As/An)
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VOLUMETRIC FLOW RATE CALCULATION

PROJECT NUMBER: 9374  COMPANY: L.C. KRUISE
TEST DATE: 4-9-93 SOURCE: SCRUBBER OUTLET

Preliminary Flowrate Determination

DUCT DIMENSIONS:
LENGTHy INCHES sovveeavivnrannansasnsansas  47.00

WIDTH, INCHES .iiivnrveccnnrnmrsnnnesanes. 41,00

CROSS-SECTIONAL AREA, SO FT .......... eees 13,382
EFFLUENT TEMPERATURE, DEG F .......... reees 165
MOTSTURE CONTENT DETERMINATION:

EFFLUENT WET BULB TEMPERATURE, DEG F ..... 158

EFFLUENT DEW POINT TEMPERATURE, DEG F .... 158

EFFLUENT RELATIVE HUMIDITY, % cioivvennine 84.9

EFFLUENT MOISTURE CONTENT, % V/V ........ 2.3
BUCT PRESSURES;

BAROMETRIC PRESSURE, IN HG c.veaian veeanas 28012

STATIC PRESSURE: IN HC ... cciviidcnananans -0.90

ABRSOLUTE PRESSURE, IN WC ..... vareseaannas 28.85

EFFLUENT COMPOSITION;

CARBON DIOXIDE CONTENT. % V/V DRY ........ 7.8

OXYGEN CONTENT, % VWV DRY «ovviiinnnnnns e 12.5
EFFLUENT MOLECULAR WEIGHT;

DRY BASIS, LB/LB-MOLE ..icvsvvarannsrnesas 29,54

WET BASIS, LB/LB-MOLE ........ tresrraranas 25.78
PITOT TUBE COEFFICIENT ..\ievvuiiinnnannnes B.835

EFFLUENT VELOCITY PRESSURES, IN WQ§

POINT PORT A PORT B PORT L PORT D
0.460  @.550 0.58@ @.618
0.850 2.770 2.992 0.880
e.87¢ 1.158 1.308 1.158
1.008 - 1,309 1.300 8.950
i.102 1.202 i.2008 2.958
i.108 1.200 1.100 1.858
i.1@e 1.15¢ 1.850 1.852

AVE. SQUARE-ROOT VELOCITY PRESSURE. IN WC .. 0.99

-0 LA LR

EFFLUENT AVERAGE VELOCITY, FT/SEC .......... 43.828

- EFFLUENT VOLUMETRIC FLOW RATE;
ACTUALy ACFM Liiiinesinnnacanniisianss vaes 52835
STANDARD, SCFM ouivuuie ereresines Cearieans 41874
DRY STANDARD, DSCFM .vivninnnnnnecananas . 28248

WD
AR

TS

TW
10
RH
MC

PR
PS
PA

co
o

M

cp

Py
V5
Fa

Fu
FD

EQUATIONS USED TO CALCULATE THE VOLUMETRIC FLOW RATE

AR = LN * WD / 144.0

PA = PB + PS/13.6 |

MD = @.44%CD + B.32#0X + @.28#(10@-CD-0X)

MS = MD*(1-MC/189) + B.18#MC

V5 = B5.48 # CP # PV & SORT{ (4&Q+TS)/(MS#PA) )
FA = 6@ % V5 # AR

FW = 17.65 # FA * PA / (TS+458)

FD = fW & (1-MC/10@)

STANDARD CONDITIONS: 48 DEG F, 29.92 IN-HG
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TRAVERSE PQINT DATA SUMMARY AND VELOCITY PROFILE

PROJECT NUMBER: 9374 COMPANY: L.C. KRUISE

TEST NUMBER: i SOURCE: SCRUBBER QUTLET
RUN NUMBER: 1 TIME: &/ 9793 1139-1311

TRAVERSE POINT DATA VELOCITY PROFILE

SAMPLING  VELOCITY ORIFICE TEHPERATURE. DEG.F SQRT GAS
LOCATION  PRESSURE PRESSURE STACK METER METER  VELOCITY VELOCITY
PORT POINT 1IN WC IN WC GAS INLET OUTLET PRESSURE FT/SEC

A ! 8. 460 0.780 169 81 a3 0.5678 45,47
A 2 B.7BG 1.328 174 82 82 @.88] 59.7%
A J 1.25@ 1.778 179 83 81 1.025 69.54
A 4 B.968 1,628 184 B4 Bi @.960 44,74
A 5 0.850 1,250 185 B4 81 8.922 &42.87
A & 1.0830 1.532 188 B& 82 1.825 78.83
A 7 1.780 1. 758 1a7 85 83 1.895 74.81
B 1 1.350 1.97@ 179 85 a3 1.162 78.86
B 2 1.05e 1,530 160 85 83 1.823 65.469
B 3 B.958 1.3798 184 83 83 @.975 b6. 41
. B § 3.978 1.420 181 85 A3 0.985 66.%5
3 5 ¢.810 1.18@ 186 g5 a3 9.9ea a1.42
B & 2.708 1.020 185 B3 -R) ¢.837 57.83
B 7 3.750 1.890 168 85 83 B.Béb 39.19
c 1 2.510 8.890 182 86 Ré& 9.781 53.13
¢ 2 1.920@ 1.450 184 87 B4 1.09e 68.13
C 3 1.250 1.830 181 87 83 1.118 76,088
c 4 1.380 1.908 183 Bé 85 1.140 17.62
C 5 1. 150 1.680 185 86 B3 1.872 73.12
c & 1,182 1.618 187 B 83 1,849 71.63
c 7 1.%%8 1. 460 182 85 B3 1,000 68.03
D 1 8.590 #.868 184 83 B4 2.768 532,31
D 2 B.840 1.220 17 B& 83 0.917 61.81
D 3 1.209 1.758 1635 83 5] 1.995 73.93
D 4 f.150 1,668 188 85 85 1.872 73.18
D 5 1.@58 1.530 168 85 83 1.825 70.03
! - D & 1.000 1,448 187 B3 85 1.000 4B.29
b 7 2.918 1.368 187 B4 85 0.964 §5.86

AVERAGE Q.968 . 1.440 182 B3, B4 8.977 56.48
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PARTICULATE EMISSION TEST CALCULATIONS

PROJECT NUMBER: 9374 COMPANY: L.C. KRUISE
TEST NUMBER: i SOURCE: SCRUBBER OUTLET

RUN NUMEER: 1 TIME:

&/ 9/93 1159-1311

TEST DATA

GAS METER COEFFICIENT 0.9816 Y
PITOT TUBE COEFFICIENT 0.835 Cp
NOZILE DIMENSIONS:
DIAMETER, IN 2.243 Dn
AREA, SF 0.80a322 An
STACK DIMENSTONS;
DIAMETER/LENGTH, IN 47.28 81
WIDTH, IN 41,00 Sw
AREA, SF 13.382 As
BAROMETRIC PRESSURE, IN HG 28.12 Pb

STACK PRESSURES;

STATIC, IN WC -0.91 Pg
ABSOLUTE, IN HG 28.085 Ps
SAMPLING TIME, MIN 70.90 Ti

VOLUME OF GAS SAMPLED
AT METERy DCF 49.736 Vo

VOLUME OF LIQUID
COLLECTED, ML 566.8 V]

GAS COMPOSIVION, L V/V DRY;

CARBON DIOXIDE 6.58 €D

OXYGEN ’ 11.48 0X

CARBON MONOXIDE @.e8 CH

NITROGEN (BY DIFFERENCE} 82.1@ NI
AVE, TRAVERSE POINT DATAj

STACK TEMP., DEG F 182 Ts

METER TEMP,, DEG F 84 Tm

ORIFICE PRESSURE, IN WC 1.44@ Po
SQRT VELOCITY P.y IN WC 0.977 Pv

HASS OF PARTICULATE MATTER
COLLECTED, Gj
FRONT CATCH ¢ 91.&%0) @.3798 Wf
BACK CATCH ( B.4%) 0.08345 Wh
TOTAL CATCH B. 4147 Wt

CALCULATED RESULTS

VOLUME OF GAS SAMPLED
AT METER. DSCF b4, 676 Yms

EQUIVALENT VOLUME OF WATER
VAPOR COLLECTED, SCF  26.679 Vu

GAS MOISTURE CONTENT;

VOLUME FRACTION 0.3738 Bus

PERCENT BY VOLUME 37.38 Bup

PARTICULATE EMISSION PARAMETER

PARTICULATE CONCENTRATION
ACTUAL, GR/ACF
STANDARD, 6R/SCF
DRY STANDARD, GR/DSCF

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

GAS MOLECULAR WELGHT;
DAY BASIS, LB/LB-MOLE 29.50 Mg
WET BASIS, LB/LE-MOLE  25.20 Ms
AVERAGE GAS VELOCITY, FPS 64,48 Vs

GAS VOLUMETRIC FLOW RATE;

ACTUAL, ACFM 53377 Qa
STANDARD, SCFM 41149 Qs
DRY STANDARD, DSCFM 25768 Qsd

ISOKINETIC VARIATION, %  183.82 1

FRONT CATCH  BACK CATCH ToTAaL CATCH

0.0633 Cat 9.0858 Cab  0.8691 Cat
0.8821 Cef 0.8875 Cub  0.0894 Cuwt
@.131@ Csf 2.8128 {sb  B.1431 Cst

28.96 Ref 2,66 Rcb 31.42 Ret
29.82 Rrf 2. T4 Rrb 32.56 Rrt

STANDARD CONDITIONS: &6 DEG Fy 29.92 IN HG

* NON-APPLICAELE DATA
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TRAVERSE POINT DATA SUMMARY AND VELOCITY PROFILE

PROJECT NUMBER: 9374 COMPANY: L.C. KRUISE

TEST NUMBER: 1 SOURCE: SCRUBZER QUILET
RUN NUMBER: 2 TIME: &/ /93 1318-1442
TRAVERSE POINT DATA VELOCITY PROFILE

SAMPLING VELOCITY ORIFICE TEMPERATURE, DEG.F SQRT GAS
LOCATION  PRESSURE PRESSURE STACK METER METER  VELOCITY VELOCITY
PORT POINT  IN WC IN WC GAS INLET QUTLET PRESSURE FT/SEC

8.520 0.768 188 85 85 0.721 48,84
8.810 1.198 184 83 B3 0.9%Q 61,15
2.948 1.388 183 5] 85 8.97a 65.82
0.98¢ 1. 448 1B4 a5 B3 0.99¢ 47.26
1.@5¢ 1.542 183 83 85 1.825 69,467
1.05¢ 1.540 182 B3 B3 1.825 69.51
1.202 1,768 181 g5 83 1.895 74.25

>3 P o
- O LY P L N

9.548 2.799 182
0.6%0 1.018 183
2.948 1.388 181

85 83 8.735 49.83

85

84
1.740 187 85 B3 1.295 74.40

85

B4

87

86 2.831 56.39
B 0.97@ 65.72

o o oo ) e bt b
~N O LN -

1.200
1.350 1.960 185 85 1.162 79.00
1.300 1.918 186 B4 1.14¢ 77.59
1.250 1.848 186 86 1.118 76.08
¢ 1 . 508 2.868 195 87 84 8.773 32.867
C 2 B.819 1.19% 184 86 =1 0.9 61,15
L 3 i.e0e 1.479 186 Bé B 1.008 68.95
¢ 4 1.059 1.548 185 B& 84 1.825 69.67
C 5 1.200 1.768 185 Bé B4 1.895 74,49
¢ b 1,208 1,760 184 Bb 86 1.895 T4.54
c 7 1.188 1.628 184 85 84 1,049 71.26
b l 8. 478 R.720 186 Bé 86 e, 708 47.43
D 2 8.748 1.080 187 Bé 8é 8.862 58.58
b K| 2.948 1.410 183 86 ) 2.9 65,62
D 4 1,830 1,540 186 Bé 8& 1,025 69.73
D 5 1,100 1.62¢- 188 85 B4 1.049 71.48
o b 1.10@ 1.620 181 B 86 1.049 71.89
D 7 1.028 1.479 1B4 Bé 86 1.000 87.94
AVERAGE B.972 1.427 184 86 86 0.978 6b.45
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PARTICULATE EMISSION TEST CALCULATIONS

PROJECT NUMBER: 9374 ComPANY: L.C, KRUISE
TEST NUMBER: 1 SOURCE: SCRUBBER QUTLET

RUN NUMPER: 2 TIME:

&/ 9/93 1330-1442

TEST DATA

GAS METER COEFFICIENT 8.9816 ¥
PITOT TUBE COEFFICIENT 2.835 Cp
NOIILE DIMENSIONS;
DIAMETER, IN 8.243 Dn
AREA, SF 0.828322 An
STACK DIMENSIONS;
DIAMETER/LENGTH, IN 47.8@ 51
WIDTH, IN 41.80 Su
AREA, SF 13.382 As
BAROMETRIC PRESSURE, IN HG 28.16 Pb

STACK PRESSURES:

STATIC, IN WC —8.94 Pg
ABSOLUTE, 1IN HG 28.09 Ps
SAMPLING TIME, MIN 70,080 Ti

VOLUME OF GAS SAMPLED
AT METER, DCF 49.375 Vm

VOLUME OF LIQUID
COLLECTED, WL 553.8 Vi

GAS COMPOSITION, % V/V DRY;
CARBON D10XIDE 7.
OXYGEN 10.
CARBON MONOXIDE 8
NITROGEN (BY DIFFERENCE) B2.38

AVE. TRAVERSE POINT DATA;
STACK TEMP., DEG F i84 Ts
METER TEMP., DEG F B& Tm
ORIFICE PRESSURE, IN WC 1.427 Po
SGRT VELOCITY P.y IN WC 0.978 Pv

MASS OF PARTICULATE MATTER
COLLECTED, G
FRONT CATCH ( 91.47) 8.3379 Wf
BaCK CATCH ( 8.5%) 9.9217 Wb
TOTAL CATCH @.3498 Wt

CALCULATED RESULTS

VOLUME OF GAS SAMPLED
AT METER, DSCF 44.304 Vms

EQUIVALENT VOLWME OF.HATER
VAPOR COLLECTED, SCF 25,000 Vu

GAS MOISTURE CONTENT;:

VOLUME FRACTION - 8,370 Bues

PERCENT BY VOLUME 37.01 Bup

PARTICULATE EMISSION PARAMETER

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

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

GAS MOLECULAR WEIGHT;
DRY BASIS, LB/LB-MOLE 29,68 Md
WET BAGIS, LE/LE-MOLE 25.31 Ms

AVERAGE GAS VELOCITY, FPE 46.45 Vs
GAS VOLUMETRIC FLOW RATE;
ACTUAL, ACFM 33352 Qa
STANDARD, SCFM 41048 Qs
DRY STANDARD, DECFM 25856 Qsd

ISOKINETIC VARIATION, % 181.77 I

FRONT CATCH  BACK CATCH TOTAL CATCH

@.9578 Caf 9.08@54 Cab 0.0424 (at
2.274]1 (ut 0.0070 fwb 0.8811 (ut
2.1176 (sf  @.Q111 Csb  ©.1287 (st

26.08 Rcf 2.46 Reb 28.55 Ret
26,53 Rré 2.52 Rrb 29.23 Rrt

STANDARD CONDITIONS: 68 DEG F, 29.92 IN HG

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

PROJECT NUMBER: 9374 COMPANY: L.C. KRUISE

TEST NUMBER: 1 SOURCE: SCRUBBER OQUTLET
RUN NUMBER: 3 TIME: &7 9/93 1320-1412
TRAVERSE POINT DATA VELOCITY PROFILE

SAMPLING  VELOCITY ORIFICE TEMPERATURE, DEG.F SQRT GAS
LOCATION  PRESSURE PRESSURE STACK METER METER  VELOCITY VELOCITY
PORT POINT  IN WC IN WC GAS INLET OUTLET PRESSURE FT/SEC

A 1 @.550 e.81@ 187 87 a7 B.742 58. 63
4 2 2.7 i.120 183 87 87 Q.872 59.33
A 3 8.920 1.35¢ 108 g7 87 8.93%9 £3.12
A 4 0.979 1,432 178 87 B& @.585 66,77
4 5 8.980 1.440 181 87 B 2.998 67.27
A & 1.200 1.768 177 87 86 1.895 74,20
A 7 1.200 1.760 176 Bb 8BS 1.895 T4. 14
B 1 B. 480 2.710 176 Bb 85 0.693 46.97
B 2 2.84@ 1.230 177 86 a3 2.917 42.28
B 3 1.108 1,628 179 Bb 85 1.049 71.15
) 4 1,700 1.768 180 8t g5 1.095 T4.38
B 5 1,302 1.910 181 B& 85 1,140 717,47
B 6 1.200 1.768 183 B 83 1.295 74.55
E 7 1.158 1,650 183 84 85 1.972 73.09
C 1 8.430 8.948 184 85 85 @.886 546.91
c 2 0.850 1.260 1846 > 83 0.927 63.26
c 3 1.10@ 1.420 184 B 85 1,949 71,54
C 4 1.300 1.8 185 - 83 1,140 77.72
C 5 1.250 1.840 BB 86 B3 1.118 76.38
C & 1.100 1.620 193 85 85 1,049 71.93
¢ 7 1.850 1.540 189 a5 83 1,825 78.86
D 1 0.5610 2.908 182 a3 85 2.781 53.11
D 2 8.820 1.218 177 85 85 8.926 61.34
D 3 1.258 1.548 174 85 84 1.825 69,25
D 4 1.00e 1.470 171 85 84 1,000 67,42
D 5 1.0ae 1.47@ 178 55) 84 i.eqe 67,36
D b 0.99@ 1,440 162 85 84 8.993 65,68
D 7 0.960 1,410 168 85 B4 2.980 65.48
AVERAGE 8.983 - 1.449 186 B . 85 9.986 &6.91
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PARTICULATE EMISSION TEST CALCULATIONS

PROJECT NUMBER: 9374 COMPANY: L.C. KRUISE
TEST NUMBER: 1 SOURCE: SCRUBBER OUTLET

RUN NUMBER: 3 TIME:

6/ 9797 150@-15612

TEST DATA

GAS METER COEFFICIENT 8.9816 Y
PITOT TUBE COEFFICIENY 2.835 Cp
NOZILE DIMENSIONS;

DIAMETER, IN 8.243 Dn

AREA, SF 0.080322 An
STACK DIMENSIONS;

DIAMETER/LENGTH, IN 47.0@ 51

WIDTH, IN 41.08 Su

AREA, SF 13,382 As

BAROMETRIC PRESSURE, IN HG 28.18 Fb
STACK PRESSURES;

STATIC, IR WC -8.92 Pq
ABSOLUTE, IN HG 28.11 Ps
SAMPLING TIME, MIN 70.88 Ti

VOLUME OF GAS SAMPLED
AT METER, DCF 49,851 Vm

VOLUME OF LI1QUID
COLLECTED, ML 588.9 V1

GAS COMPOSITION, % V/V DRY;

CARBON DIOXIDE 7.88 CD

OXYGEN 10.58 OX

CARBON MONOXIDE 2.e2 M

NITROGEN (BY DIFFERENCE) 82,58 NI
AVE, TRAVERSE POINT DATA;

STACK TEMP., DEG F 180 Ts

METER TEMP,, DEG F 85 Tm

ORIFICE PRESSURE, IN WC 1.449 Po
SORT VELOCITY P., IN KC ©.986 Pv

MASS OF PARTICULATE MATTER
COLLECTED, G;
FRONT CATCH ( 89.5%0) B.3554 Wf
BACK CATCH ({ 18.5%) 8.0415 Wb
TOTAL CATCH 0.3949 Wt

CALCULATED RESULTS

VOLUME OF GAS SAMPLED
AT METER, DSCF 44.78Q Vas

EQUIVALENT VOLUME OF WATER
VAPOR COLLECTED, SCF 27.343 W

GAS MOISTURE CONTENT;

VOLUME FRACTION B.3791 Bus -

PERCENT BY VOLUME 37.91 Bup

PARTICULATE EMISSION PARAMETER

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

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

GAS MOLECULAR WEIGHT;
DRY BASIS, LB/LB-MOLE 29.54 Wd
WET BASIS: LB/LB-MOLE 25.16 Ms
AVERAGE GAS VELOCITY, FPS 656.91 Vs

GAS VOLUMETRIC FLOW RATE;

ACTUAL, ACFM 53724 Qa
STANDARD, SCFHM 41663 Qs
DRY STANDARD, DSCFM 25868 Osd

ISOKINETIC VARIATION, ¥  102.81 1

FRONT CATCH  BACK CATCH TOTAL CATCH

9.02589 Caf 0.B0&% Cad  8.8658 Cat
0.0768 Cuf ©.008% Ceb  9.8849 Cut
B.1224 Csf  Q.0143 Csb @.1367 (st

27.16 Rcf 3.17 Rcb 30,33 Rct
27,98 RArf 3.26 Rrb J1.16 Rrt

STANDARD CONDITIONS: 68 DEG F, 29.92 IN HG

# NON-APPLICABLE DATA
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TARLE ANALYSIS OF VISIBLE EMISSION TEST DATA
i PROJECT NUMBER: 9374 COMPANY: L.C. KRUISE

DATE TESTED:  6-9-93 SOURCE:  SCRUBBER OUTLET

TINE OF TEST: 1582 OBSERVER: MR. BILL ANDERSON

RE-CERTIFICATION DATE: 1@-1-93

Test-Run # 1-3
PLUME OPACITY OBSERVATIONS
MIN- #¢ GECONDS ##  MIN- #& GECONDS #+  MIN- ¥+ SECONDS &
UIE 88 15 38 45 UTE @0 15 3@ 45 UTE @8 15 3@ 45
g 18 5 15 12 2% 15 18 5 5 2 5 S 10 5
1 s 5 18 5 21 5 18 18 15 41 19 12 15 10
2 18 15 15 19 2 95 12 15 5 42 1B 19 18 5
g I 18 5 S 5 27 18 5 5 15 43 18 15 15 1@
4 15 12 18 18 26 12 18 18 15 4 1@ 5 5 15
5 5 5 S5 5 2% 20 15 15 1@ 45 5 5 18 10
& 15 18 18 S 2 18 15 18 10 4 15 15 20 1B
7 10 18 1@ 5 27 S 18 19 1@ 47 10 12 18 S
8 5 5 18 S 28 13 18 15 15 48 5 12 18 19
9 5 18 5 1@ 2% S 18 5 15 49 15 15 18 5
19 18 18 1@ 15 @ 18 15 15 15 e 10 15 18 15
1t 1@ 5 15 9 31 1 5 18 18 St 15 19 i@ 1@
t2 5 20 5 18 322 12 5 1@ 9 2 5 i@ 18 1@
135 5 18 15 33 5 S @ 5 T 5 S5 5 19
; 14 19 12 1@ 5§ % 5 5 18 5 S4 5 18 195 15
15 18 5 S 15 5 18 10 1@ 1@ 55 15 1@ 1@ 15
16 5 5 12 18 3 10 15 15 10 S6 18 1B 18 S
17 15 18 5 18 37 18 12 15 19 57 1@ 15 15 5
18 1@ S5 12 5 B 20 15 15 10 58 5 i@ 1@ 5
19 5 15 18 S 9 18 1@ 5 5 5 12 5 5 10
SUMMARY OF TEST DATA
PERCENT
PLUME - PERCENT  OF TIME
OPACITY OF TIME  OPACITY OPACITY  TIME OPACITY IN RANGE
Y AT OPACITY EXCEEDED RANGE,Z % OF TIME MIN/HR
2 2.08 120. 08 2 -20 109.00 50.22
5 32.08 -47.92 25 - 42 2.00 9.00
. 19 4b, 67 21.25 45 - 49 0.20 .00
: 15 19.58 1.67 5 &2 2.00 0.00
§ 2% 1.67 .09
25 .20 2.8
. 30 @.00 .00
. 35 .22 .00
& 0.00 0.09 MAXIMUM OBSERVED OPACITY, %: 20
45 2.00 2.0 MINIMUM OBSERVED OPACITY, %t S
5@ 2.00 0.20 ARITHMETIC MEAN OPACITY, %: 9.5
55 .0 2.0e
T .72 2.0
i 85 .29 .00
7 2.0 .20
75 2.0 .09 STX-MINUTE AVERAGE OPACITY, Y%
9 2.7 .00 HAX THUM: 11.7 (25:00-30145)
85 .02 0.20 2nd LARGEST: 11,3 (46:08-91:495)
%0 2.0 0.0 Ird LARGEST: 10.6 (36:15-42:00)
95 2.8 .82 &th LARGEST: 9.8 (54:20-59:45)
100 .90 0.0 Sth LARGEST: 9.4 (19:0@8-26:45)
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. : SOURCE EMISSION TEST
: SITE DESCRIPTION DATA SHEET

TRAVERSE_POINT LOCATION \OMT Job Number: 73 77 Dace: June 1193
ngzﬁzse Incizgt nggt?;ches Company: Zﬂﬁ:. Aﬂxﬂ;} - _onas .
Number From Wall From Port Address: &b4hJ°m-,/n/d
; ;,30" g% Source: Azj{?a& Dr,yéf '&{4 W&'J{ Sirvdbar
3 mle Source Cross-sectional Dimensions
g ;i%%;il_ - Round Duct; diameter: h(f\
6 3{.41 Rectangular Duct;
; 4% 102 Length: L‘“‘Tﬂ\ Lr7 e
9 | wideh: HR® 40
‘ ig Equivalent diameter: L/:-’) ?O"-' LA
12 De = 20U/ (L+HW)
: iz Distance to Nearest Flow Digturbance;
’ 15 Befdre Ports:'(‘é _ 6{= ;Iﬁ diameters
Ji?‘ - After Ports: }{’} = 0.2 giameters
18 . Number of Sampling Points;
ég ‘ Required by EPA Method 1: _29-2%.
: 21 _ . Actually Used: &> ED:K ‘
g% : Mumber of ports: E/
24 ' ' = Points per port: h;l_

Sampling Time;

PRELIMINARY TRAVERSE DATA
' Minutes per Point: 2. g

e

‘Effluent Temperature, °F:

Minutes per Test Run: 0

Ave. Velocity Presgsure, IN WC:

[,

SITE SKETCH AND COMMENTS

d-_—-&L(( Lf\.t."- ———

’ FORM: S§-FD-lc
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EPA METHOD 2: VOLUMETRIC FLOW RATE DETERMINATION
Field Data Sheet

MMT Job Number: 9 57 ‘-{ | Ambient Temperafure, OF: (7;
Date: d? ? q P l//eg(L Barometric Pressure, in. Hg.: Q 8 /3\
Company: LC kfwlif. *‘ 5’#}5‘ Static Pressure, in. WC: -~ O.‘]O
Source: {Lﬂ-’ébc’/' - f&"" Dry Bulb Temp., °F: \45
Dimensions, inches: Y« g [,:1 Wet Bulb Temp., ©F: \59

Test: Team Members: B:'({ ¢ 7cc( Relative Humidity, Z%:

’ r',i_,f,l?l‘e_s;%.!\lo. : & Run No.: /?t—ﬂmfﬂq% Moisture Content, %: 2\ ﬁ. ~ 32 !

VELOCITY TRAVERSE: Time: |] 3 Pitot Tube No: L0 ° _ Coefficient: A=

Traver;: Inches | Inches _PORT A PORT B PORT C IPORgT D
Point From From AP Temp. AP Temp. AP Temp.| AP Temp.
Number | wall | Port | in. m20] ©F |in. H20| ©F [in. Hpo| ©F lin. Hp0! °F

' ‘}3(" ,“I(p .€'§ 14? IC(
2 .| 07 95 1N 1.Aa9 1,99
R /%) S 1 s L2 | i
4 1234 ol 1.2 | )> | 85
< 0,20 N L2 | .as
¢ | 36A1 LUl g2 Lt 1hef
) Yl | Tt 1] oS (los.

pA LY B & | D

3 Vo b = a1l fa]
) |

BIA Modle =| 213 "X D,

FORM: S-FDh-2b 24
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SOURCE EMISSLON TEST

{

TEST :

[ rux: /[ ]

T FORM:

S5-FD-5

- RO

FIELD DATA SHEET Page / of 2
EQUIPMENT NOMOGRAPH
( TEST IDENTIFICATION "ci?ENTIFICATION R PARAMETERS
MMT Job Number: 9}7*/ Control ;Unit No,: < AHR (B3
Date: fJed 69 8% Cas Motef Coefficient: , 9183 T 7°
Company: /2, &, Arvse ¢+ Soas Sample Box No.: & 2 : Me 236
Source: Masreqate. Dryer Probe Noly:'=7¢— Lenpgth: PH inches Pg/PM 2 /=
Source Dimensidns: ’ Pitot No:'% /50D Coofficient: A=»¥= [ C - 9% 3 |
Test Team: B, +~ 7ed Nozzle No.:¢ je Diameter: 2935 E3S TS /(e S
Test Procedure: €2 A plevheds -5 Filter No.: IRE S R
Ambient Temp.. OF: /4 __ |Barometric Pressure, in He: 2%.[{1]Static Pressure, in.WC: -, 3/
CLOCK | TRAVERSE | SAMPLE SAMPLE | VELOCITY | ORIFICE |PUMP TEMPERATURE, DEG F
TIME POINT TIME VOLUME HEAD AH,in.WC | VAC. | STACK GAS METER|OVEN | PROBE|LAST
hours | NUMBER min. | cu.ft. ip.WC B%Q. ACT, | inHG | GAS } IN |OUT IMP.
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MOISTURE DETERMINATION - SYSTEM LEAK CHECKS .,
IMPINGER 1 2 3 4 5 Time Rate {cfm) Vac. ‘(inzHg)
Final T\ 2 T
Injicial /00 Y=} ) 03 | Aokl : e
| Difference i /3/5 oLy 27
Total Moisture Collected:
Impinger Catch Description:
] | DETERMINATION OF GAS COMPOSITION BY ORSAT ANALYSIS
_g:@ple Id: Replicate 1 Replicate 2 Replicate 3 Average
( «’_ ‘ Buret Percent Buret Percent Buret Percent Percent
Readin Volume Reading | Volume Reading ! Volume [Compound Volume
Initial Reading . . | s
Carbon .Dioxide ey FrcAT e Co2 - | amii
0xygen (2ot = ' 0 | Temyy
“Carbon Monoxide co
o Total-Sampling Time, min.:

\’olumes of Gas Sampled,

DY :
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SOURCE ERISSTON TEST TEST : TRuie: 7 »
FIELD DATA SHEET Phee of
EQUIPMENT NOMOGRAPH
TEST IDENTIFICATION IDENTIFICATION PARAMETERS
MMT Job Number: M4 37/ ~ Control Unit No.: <~ ANHE /1,82
Datc: (red AELE] fins Meter Coefficient: .95 3 ™ %Y
Company: L. €. Eruise « Sons Sample Box No.: 35 MC 26
Source: e, ubber bl Probe No.: 79— Length: 728wl Pg/byM = 1.0
Source Dimensions: 1 ¥/ Pitot No.: (ofP Coefficient: A - . c .7%3
Test' Team: Bitf + Ted Nozzle No.: L{e Diameter: A¥3 ¥°V | TS /%y
Test Procedure: €PA -5 Filter No.: ¥ro0% R
Ambient Temp., °F: ] Baromerric Pressure, in.He: ~ | Static Pressure, in.WC:
CLOCK | TRAVERSE | SAMPLE| SAMPLE | VELOCITY | ORIFICE PUMP TEMPERATURE, DEG F
TIME POINT TIME VOLUME HEAD AH.in.WC | VAC. | STACK|GAS METER|OVEN |PROBE}LAST
hours | NUMBER min., | cu.ft. | in.WC REQ.! ACT. [ inHG § GAS | IN |OUT iMP.
125 r 25 | S 59 |6 tgl | ¢ gy 195 |84 [29T|d55 60
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Do (T O I/
A g AN X
g /
T Rl R S
/A
MOISTURE DETERMINATION SYSTEM LEAK CHECKS
IMPINGER 1 2 3 4 5 Time Rate (cfm) Vac. (in.Hg)|
Final .
Initial e 20| o | ¥es] X
Difference 70
Total Moisture Collected:

Impinger Catch Description:

DETERMINATION OF GAS COMPOSITION BY ORSAT ANALYSIS

Sample Id: Replicate 1 Replicate 2 Replicate 3 A Average
{"_ Buret Percent Buret Percent Buret Percent Percent

( Reading | Velume. Reading | Volume Reading | Volume {Compound]| Volume __|
Initial Reading )
Carbon Dioxide — = CO
Oxygen €":’ QI:MFIL ’g ~3 Og -
Carbon Monoxide co - |

Total_ Sampling Time., min.:

FORM:  s-113-5

Volunt®of Gas Sampled,

DeL:
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Source:

&ru&b‘:/ QJHL')‘_

Probe No. @75

Length: #2237

SOURCE EMLSS 10K TEST K { 1 RuN: "2
FIELD DATA SHEET Page {of = ]
EQUIPMENT NOMOGRAPH
TEST IDENTIFICATION IDENTIFICATION PARAMETERS
MMT Job Number: ¢37Y Control Unit Ne.: & AT
.. pate: e d b G3 Gas Meter Coefficient: L9983 ™ 5
‘| Company: L.C. Kknise » Song Sample Box No.: S MC 3&

Pg/PMel O

Source Dimensions: 1 U ¥/ - Pitot No,: & Coefficient:ﬂf;%f C _.9%3
Test Team: B!l ¢ Jed Nozzle No.: C/e Diameter::2v%3 'O T8 /'3
Test Prdcedure: P4 F5 Filcer No.: 7707 R

Ambient Temp., PF: 722 [Barometric Pressure, in.Heg:

79 7 | Static Pressure, in.WC: -9

DEG-F

R T PR Y

CLOCK | TRAVERSE | SAMPLE| SAMPLE | VELOCITY | ORIFICE |PUMP TEMPERATURE,
" TIME POINT TIME | VOLUME HEAD AH.in.WC | VvAC. | STACK{GAS METER|OVEN PROBE|LAST
hours | NUMBER min. | cu.fr. | in.WC REO.} ACT. | inHG { GAS | IN 1OUT IMP.
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MOISTURE DETERMINATION - SYSTEM LEAK CHECKS
IMPINGER 1 2, 3 4 5 Time Rate (cfm) Vac. (in.Hg}
Final - N yErrs LO29 25 ¢
[~ Initial 00 00 o [l AN " ’
Difference ) INY S Lol 21"
Total Moisture Collected:
Impinger Catch Description: .
SETERMINATION OF GAS COMPOSITION BY ORSAT ANALYSIS
Sample Id: Replicate 1 Replicate 2 Replicate 3 Average
' 1 Buret Percent Buret Percent Buret Percent Percent
i Reading | Volume..} Reading | Volume | Reading Volume {Compound| Volume.
Initial Reading . R
| Carbon Dioxide & e | Crgaqt e P co2
Onvgen " » 02
“Carbon Monoxide o

FORM:  S-§D-5

e e i = e e S e e

Total Sampline Time, min.:
Voluul! of Gas Sampled, DCEF:

e b ety e ey 4

FIR




N

SOURCE EMISSLOR TEST TEST :
FIELD DATA SHELET Ve 20f .
EQUTIPMENT NOMOGRAPH

TEST IDENTIFICATION IDENTIFICATION PARAMETERS
MMT Job Number: G379 Control Unit No.: < AH@ /¥ 3
Date: Lred L-7T.4a% Gas Meter Coefficient: 987 ™
Company: (€. Ervjee v Sons Sample Box No.: & MC
Source: Sorbber outld Probe No.: Bye7) Length: 29" 73 ” Pg/PM = /A&
Source Dimensions: {1\ «<tfl Pitot No.: Zo(2 Ccefficient: A=, S C =,797
Test Team: B, 1 <« Jed Nozzle No.: </© Diamcter:,2v3 Y33 | Ts
Test Procedure: €FA /-5 Filter No.: S 727 R

Ambient Temp., °F: o

[Barometric Pressure, in.Heg:

2%k |Static Pressure, in.WC: -9 ¢

7

CLOCK | TRAVERSE | SAMPLE | SAMPLE } VELOCITY | ORIFICE |PUMP TEMPERATURE, DEG F
TIME POINT TIME VOLUME HEAD AH.in.WC | VAC. [ STACK|{GAS METER|OVEN [PROBE|LAST
hours NUMBER min. cu.ft. in.We REQ.| ACT.1inHG GAS IN | OUT IMP
(2] | 52< | X L4 |2 |12 | % 1766 Sk | ¥6 |2y7 |25t | b2
2 55 |[s69.d T4 _[roY 1708 [ /0 |78 %6 | §lo lay? ld5s |6/
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MOISTURE DETERMINATION SYSTEM LEAK CHECKS
IMPINGER 1 2 3 4 D Time Rate (cfm) Vac. (in.Hg)]
Final N\ P | A a
Initial /oo [0S =k I XA o (Dage Jlt 7
Difference ' s i / ]
Total Moisture Collected:
Impinger Catch Description:
DETERMINATION OF GAS COMPOSITION BY ORSAT ANALYSTS
Sample Id: Replicate 1 Replicate 2 Replicate 3 Average |
_:L Buret Percent Buret Percent Buret Percent § Percent
( Readin Volume Reading | Volume Reading | Velume Compound ! Volume
Initial Reading " ] -
Cérbon Dioxide <7 . ‘ f:2r5217F /%5)/]3 | coz
Oxvgen A I 09 ]
Carbon Monoxide CO -

L FORM:- - §-FD-~5

T(!t:llz.%amﬂl ing Time, min.:
Volum&®of Gas Sampled
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Volufid ot Gas S\rnpl ael,
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SOURCE EMISSLON TEST e (  [run: 3
FIELD DATA SHEET Pape [ ol & -
_:_~
EQUIPMENT NONOGRAPH‘ e
{ . TEST IDENTIFICATION IDENTIFICATION PARAMETERS
g o MMT Job Number: 9379 Control Unit No.: S AHG /93 |,
sDite: (Y 6.99° Gas Meter Coefficient: NEE | ™ ¥T7 ¢
' $Company: L.C. Krose - Sons Sample Box No. s ' MC 36 7.
LinliSource: 47rubbe Outled Probe No. W7}Leugth 27 0 " Pg/iM = M
. 1 Source Dimensions: 1" J‘ﬂ Tl Pitot:No.: (fp Coefficient:A = A c .9% i3
Test: Team: Bl ¢ Ted Nozzle No.: &ie Diameter: .2N¥3 Yi< | 1s IxS %
~Test Procedure: £PA /-5 Filter No. ¥ 0 R
__'3,__ {Ambient Temp., OF: 372 [Barometric Pressure, in. HgL 2%. 19 JStatic -Pressure, in.WC: —92_ |-
RN
CLOCK | TRAVERSE | SAMPLE| SAMPLE VELOCITY ORIFICE\ PUMP TEMPERATURE, DEG F
N ' TIME POINT TIME VOLUME HEAD AH,in. Wwe | vAC. | STACK|GAS METER OVEN | PROBE | LAST
. hours | NUMBER . | min. | cu.ft. F™n.WC REQ,["ACT. | inHG | GAS | IN | OUT IMP.
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MOISTURE DETERMINATION - SYSTEM LEAK CHECKS
IMPINGER 1 2 3 4 5 Time Rate (cfm) Vac.- (in.Hg)
Final N\ Y57 | wn@lf LY
Initial Ja0 | oo e 158 2N\ N
"Difference ' TALS 005 /5"
Total Moisture Collected
Impinger-.Catch Descr1ptlon :92-
DETERMI\JATIO‘\I OF-GAS COMPOSITION BY ORSAT ‘ANALYSTS R
Sample Id: “-Replicate 1 Replicate 2 Replicate 3 Average 1,
'/) T B _Buret Percent Buret Percent Buret Percent Percent '
‘| Reading | volume | Reading-}Volume Reading ! Volume |Compound| Volume
initial Reading ==
carbon Dioxide P L . co2 >
Oxvgen (?fc.’{/ | 7 Q2
“Carbon Monoxide CO
Total Sampling Time, min.:




SR

Mg

P |

] [*°

—— R (S

SOURCE EMISSLON TEST TEST [ {wud: 3 7]
FIELD DATA SHEET Page of Deotd ]
EQUIPMENT NOMOGRAPH ]
TEST IDENTIFICATLION IDENTIFICATION PARAMETERS
MMT Job Number: 937Y Control Unit No.: & AHE /¥ 3
Date: el 693 Gas Meter Coefficient: . 9% 3 YR
Company: L.C, Er.js ¥ Sy Sample Box No.: 4 MC = 34
Source: Serdber OtT Probe No.: #%72Length: 2 2" Pg/PM = /D
Source Dimensions: &f 1t ¥t bride Pitot No.: (7D Coefficient: A=.¥7/ | C .9%3
Test Team: Byl + 7Z.ed Nozzle No.: (fe Diameter: ,2vy3 %% | Ts 7973
Test Procedure: £FA -5 Filter No.: %1to R

Ambient Temp., °F: 94

[Barometric Pressure, in.Hg:2%,1¥ JStatic Pressure, in.WC: —. 92

ORIFICE

CLOCK | TRAVERSE | SAMPLE | SAMPLE | VELOCITY PUMP TEMPERATURE, DEG F
TIME POINT TIME VOLUME HEAD AH,in.WC {VAC. | STACK|GAS METER OVEN | PROBE| LAST
hours | NUMBER | min. | cu.fe. | dp.WC 1 REQ.JACT. LigHG | GAS | IN | OUT IMP.
1554 { 52.5 | X b/ Go | e | 4 4% 5 X7 &Y
2 55 | orst | .2 /s [ral {r2 V97 |85 155 g5/ 457 | &7
553 7 616 S fos sy asy¥ |79 iz 193 [$7 los¥ |ars [ CY
. ! ¢o | 615 o LT T 1Y L (| 55 | 87 [zss|2s( &5
t4e 5 ¢a0.5 o ln [r 17 [ (e (95 (%Y s |4se [ &)
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ey — J9 lec] D
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MOISTURE DETERMINATION * SYSTEMYLEAK CHECKS i)
IMPINGER 1~ 2 3 4 S-  t| Time Rate (Efm) Vac. (infHg)
Final /’ y J.'-'. +
Initial /o0 o | o %37yl O\ o¥e P04 7.;? -
Difference ) ¥ T
Total Moisture Collected: ‘. ‘
Impinger Catch Description:&% P
DETERMINATION.OF GAS COMPOSITION BY ORSAT ANALYSIS
Sample 1d: Replicate™l Replicate 2 Replicate 3 Average _
? Buret Percent Buret Percent Buret Percent Percent
i Reading | Volume Reading | Volume Reading | Volume |Compound} Volume
Initial'Reading
Carbon Dioxide 2 et oy co2 ]
Oxvgen - AN 07 -
Carbon Monoxide co i .

FORM:  $-FD-5

Total

Volume of Gas Sampled, DO

ampling Time. min.:
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t HAVE RECEIVED A COPY OF ]"HESE OPACITY QBSERVATIONS

SIGNATURE
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DATE
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SUMMARY OF PARTICULATE EMISSION TEST LABORATORY DATA

PROJECT NUMBER: 9374 COMPANY: L.C. KRUISE
TEST NUMBER: 1 SOURCE: SCRUBBER OUTLET

MASS OF PARTICULATE MATTER COLLECTED. GRAMS

FRONT CATCH BACK CATCH TOTAL
-------- PART I CULATE
RUN FRONT  CYCLONE  FILTER  FRONT  IMPINGER IMPINGER  BACK MASS
, NUMEER WASH  CATCH  CATCH  TOTAL  CATCH #+  WASH  TOTAL COLLECTED
3 ~——
1 9.0859  9.0000  ©0.293%9  ©.3798  0.0169  0.9188  0.0349 0.4147
2 2.0655  @.80€8  ©.2726  Q.3379  @.6147  @.8172  8.8319 8.34%8
3 9.0637  @.0000  8.2917  ©.355¢  0.8183  0.0252  Q.2415 0,399

+ NOT APPLICABLE

#+  CHLOROFORM/ETHYL ETHER EXTRACTION

34




vaw\u\»w\mum\o

g&w sanjeudig

......lluMHM.Hl.H. ...!-m.,...@..‘.\”.ﬁ;_r; ....N..n.. *......m.m..,rl‘ ...inﬁ 270 M - _ i 19K
-~ ) GGG | T Gea o JqueTy
i X o] 3 < N KA S B KsAoh2 .
o AT\ Lrop sz | bhLEZC| SBECY FL
(suexd) uyey 3N 2TdwES = —Fi | Eske | UhEs R [T
“FL 19 | SS8EC | bwee | ZEEE L
(o1qeotTdde 3T)NueTd - LT | 9ike, | HhEC | S T
o8l ~ Rl N & ¥ 4 YA B Y2 A LA S
aydren TBUTI umm:.,,oq — -1 71 1-1 _ﬁ e
[ u.l.m:ﬂ_ ml_mw.._wuu ) \7u_\\.w :.\\kq \J\ [ XY} I./L\QJC.O\ —\.u _.t ckl SUOTIOBIIX]]
[ wiper| Az efer e O et 2 7z 2 S 2 1 o B
R sl I I Ry -S| Fege T | fecn | £08C7 AUETE
(5SIC) cEast| bVS T )505 S3El. CAE D | psofe | LRSEE | cSiLL sael
{odig U Zkelr | TSRS L SkhL o R AT L T A W T 2 /3 4 N T
€L g [ SR {TIARC " | Sbbb’ Tl [ Ced | ipei € | teree T ahice | L
Tihorg | ekl ITERRLT [ ALl 1 (berd | ecl £ | ee€e | okieg] L
- ongTI TR | Aecrs | f Sl Y L ¥ A8 N Y % S NN 2F A N .ot
a1eq €1 -1 -1 uny-3s91 23%q -1 | e -1 | uny-asay |
T N T saear14 sserd T T ey jeoog soysemyoeg |
““““ TS eseo [ fecor| gecor ol 2 A -1, S W23 2 o
- L e 1 | Treee T | Leco |00 suetg
o 2| bett | il Cy ASSLL °1el CHLAED | oopte | SPC ) IBELL oaed

LSSe

<AScc.

% YA

£411°9 [ccl. c|  Asiie | Lssl C ré (L9 TARSET | Sotne cSrs —
TiLe/ 9| ofee e | QRIL O] bS8 @ 1 th ol g | ChSETE bR C | _SSTh & 1
Tt .T Leg €L | 1L # 15k T ag¢ L INX+4 i usTa
aie( 19Yylq {w103oaoTyd 2U03 20y SJUDATOS 231 £-1 -1 1-1 uny-1saL
. YOSt v os/ I~ ocg . .
_ sueTd IUIATOS ﬁ u,IJh\\uw\ \.&QBN saysemnliuoag
T - - - T \v\.\z\w .U.N caundsny T \hh..mw LA Aty
z _ ¢ POYIDW VAT 1Yld3¥ AN0Iuy03U

LBl ] - LX]

R

- -——

- -

35




ta

- 21ed panaruSTg
£ /9 § /7
et
— (el z &> eEx> 9IN3STOH %
{5 0/ 9 9896 th | s6ChCh | LEXR il axsy + £I0
. £ag
15" | ph99 0 | (L8 Ch
aanysToW % = SPITOS % ~00T €388 ¢ | B0LIEh | aTTL EA 49t
: fhLord | GSer Sk | L92hSh | CLLs S TOF + S84
1M 2L cf 07| c&x'y XY Y4 Y+’ SIEL
SpTTOS % = 00T % —Zzg~ To g <45 .35 7 Ustd
33eqd € Z ? T # H?EL
SUSURIOY €-T 383L _
575 g | eaniston 5|
£L50r 9 890z Eh LIS, | S2R7 L oL M e
psteoh | GAS'oh | g1etok ,5
I £30f £h | LLLE'THh Sel'Th ToH
I Y Sk’ 505 £l oo 9 | L4/oShp | LhemSh L1975k | ¥OA + 9IEL
77 A £’ 7 ¢l 25 <50/ AL sl Y4 S4B
/22 ok’ b5 =1 35940 RS LAs 45 # Ustd
JO2IH ._...M. UOTY¥BTAR(0 e a3 ayeq € z T 4 TetTLd,
- b , |
ﬁ Ageuumg 2-T 383
AL°S £5°'S L% ) 5In3STOW %
Zo o P | e h | 276’Ch | S EL | dren + Kid
LERS o | CHRD o) Sagsoh £aq
et W e h | (e gh | ADSC LA 1aM
T 07 | L9805 oh | Sbit Sk | Asrs R YoM + SIBJ
| zhos O/ | LEpT L | heclo et L axer
58% PEE ¥ 4 ustq
aleq £ 2 T # TRTL
T-T 383l
Bsrdy D7 Kueduo) \.m. mm xaqumy 393foxd

gardweg a3BF2aFFy JO UIFUCY SINYSTON

:qaoday AJojedoqe]

L3 sl ]

i

36




PROJECT # 937{ COMPAMNY Z-C- k}'u;‘sc, <o

e ,
TEST DATE(s) Tow 1993 SOURCE _Agaregatt Diyer — Wit Scrobber
¥ 7 7

ZTEES
EPA METHOD 4 LABORATORY REPORT 2‘,
Fitkee = "
- — e e e e e e e e e e e e e e - e = A e = ———— = = = e = —n mman = !ﬁ,.‘?
TEST-RUN # IMPINGER # INITIAL FINAL GAIN DESCRIPTION ?%
o % 1 100 YA a9 :
10 / 2 100 > 169 "i
. / 3 .0 " G\ C/\ Q\A 3 %
a $76.5 Jms 1 i
5 ' >AL o~ q
TOTAL MOISTURE GAIN, ML = _ §&66.%
R e e e e e s m e m e — e e e — = ——— e —————— /
) TEST-RUN # 1 100 3%% 238 .
~ ' 2 100 R 239
' OO) 3 o 3 B3 (/\ °“g ‘\
e -2 s .M §aq Iz
5 == P <
R . TOTAL MOISTURE GAIN,; ML = _533.0

1 100 ‘;{)30 220 “‘Q
2 100 2 FPIS
ﬂ:ﬂ?,/ 3 0 \\ N clo 'L
(-7 4 $9%.% s Sa.A
. er‘t APPII"&(( )(
TOTAL MOISTURE GAIN, ML = _S5%80.9

TEST-RUN #

5]
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.

= ( Tii + Tif + Toi + Tof ) / &
C=Va # PO % (TE+46R1 /7 { Vd # (Ph+H/13.6) & (Twrdd@) )
HE = 0.Q317 * H * ((Tu+6bB1%Q/Ve)*2 7 { P # (Td+dsd) )

(f (:."H.l ”H."\Tl B l'.'lll"g‘ \H:\" 1 3') )
Mon a’ﬂ DRY CFEST METERJORTFICE METER
Date: @7 5) 3 _ Barometrcic Pressure, in. Hp. (Ph): % ;7
FQUILPHERT LDENTLFICAT[ON |
Control Unit ¢ Dry Test Hecer Wer Test Meter Calibration Type
M{p: mmt Mfp: Rockwell MEp GCA Corporation jGencral: X
Model: Universal Model: Model: precision ost-test:X
| sn: 92-3093 SN: EEI-C89 SN: 11 BH 12
EQUIPMENT CALIBRATION )
Orifice Vet Tesc Mecer Dry Test Meter
Pressure{ Pump Volume, CF Volume, CF Temperature, 9F Elapsed]
Drop Vac. Temp. . Inlet Qucrlet Time,
in. WC lin.Hg | Iniciall Final | OF Initial| Final jInicial]Final |Inicial|Final min.
Vi Vuf | Tw Vdi Vdf Tig Ti¢ Toi Tof [Q
U.5 U [ Zeto (D5l | 73 9G53 [999IR] 10 | 71X | a0 | 2( | o
1.0 0 19831 19505193 |9 999303 1 | 77 | 5= | 23 9
Rt G NTA NN | 9307 PRI A -2 :
.0 0 |92 7S5 273 (Y6732 9Lt |9 % 4 76 |77 Vi
L0 D.oop (%772 [2F 1Y4sgu3{d62m | ¥ aN | 72y gl I
COMPUTER PRINTOUT
Y ) LC krddse
Pt’,( : /{s'}
H Vu Tw d d_Q ¢ Ha
2.5 2.451 73 2.487 78.9 6.8 9.9981 1.7921
1.8 5.114 73 5.224 T3:5 9.8 @.9773 1.8428
2.9 8.772 73 9.01% 2.8 11,8 @.9853 1.83%4
3.0 6.803 73 4.999 85.9 7.8 8.9883 1.B8435 ;
AVERAGE CORRECTION FACTOR: C = @.9828 '
AVERAGE ORIFICE CONSTANT: Ha = 1.8299 #
EQUATIONS:
Vu = Vef - Vui
vd = Vdt - Vdi !

Calibracion

sw

L B

r

! 'rl’uznu {

v LnL) Zé/

<3




- b

L 1) L

-

CALTURATTON
puy rEsT METERSOREFTCN METER

//ﬁu{fs’c{ﬂﬁ
Date: @' /Oa 9 _ Baromacrtic lressure. in. Hp.

Foage s

{hYy:

IR ;2 (O -

29.0°

]

EQUILEMENT [LENTIFLCATION

Wer Test Meter

Calibration Tvpe

Dev Test Metec

Cencral: X

Control Unit g -
Mfﬁ;GCA Corporation

MEp: Rockwell

Mfp: mmt

tasc-tese:X

Model: Universal Model ‘Model: precision

SN: EEIL-CBY SN: 11 AH 12

sN-  92-9093

e 1
e
e

EQUIPMENT CALIBRATION

Wer Test Meter Dey Test Mecet

OF Elapsecd

Orifice

Cr

Volume,

Volume, CF Temperature,

Pump
Inletr

Pressure

Ouctlet Time,

Temp.
of

Tw

Vac.
in.Hg

Drop
in. WC

Final
Tif

Initial
Tii

Inicial| Final
Vdi Vdf

Final
Vyuf

Initial
Vui

Initim
Toi

Final min.
Tof Q

2

5T < G2 1050, 351

Zelo

76T

fM

A >

d 635w 63570

T ETL
12, 613
1319

/2,012
it TS
2%2.63%

26

S
R 100503561 B
g5

A
AR

=y D86

ro =
ol (v [an J W5 oo

L>O [N W

A

WAY

jon | s 12% LI

COMPUTER PRINTOUT

Dok 7;,,1 Z Jbration

H Vo Tu vd Td Q T "
7.9
16.9
1i.@
i1.@

3 2.882 74
Q 9.138 T4
@ 19,363 T4
2 19.663 T4

8.9815
8.9776
0.9789
0.9832

9.59803
1.7899

1.7364
1.7918
1.8189
1.8168

2
1.
2. 10,684
3 11,042
AVERAGE CORRECTION FACTOR: ¢
AVERAGE ORIFICE COMSTANT: Ha

LU H

EQUATIONS:
Ve = Yuf - Vi
vd = vdf - Vdi
Td = ( Tii + Tif + Toi + Tof )} / 4.
. C=Vu # Pb ¥ (Td+468) / ( Vd + (Ph+l/13.6) o {Te+45R) )
Ha = 08,8317 # H # ((Tut460)1#Q/NwIA2 / ( Pb + (TH468) )

Pnd ?as”fT‘J—? C= ,qg/C;

Catibration Mecformed by

(Ueiad}
4 el

-



CALIBRATION 'ﬂ«b o baugin = 713
S~-TYPE PITOT TUBE A
, o
- Probe Stualth T07
- c 2] —_—
Y . Foi z
Date: § C} 7 . S-Type Pitot Tube ID No.: UO W((—l gc(/ﬁ
Ambient Temperature, OF: 6519 Standard Pitot Tube ID No.: /Yy

Barometric Pressure, in. Hg.: ézc?./ Standard Pitot Tube Coefficient: C:)f?ﬁ f’f

PITOT TUBE EXAMINATION X oA avtaddd dudns e héachon

Alignment Check Pitot Tube Dimensions Pitot Assembly Intercomponent Spacings
!
"111<110° External tubing ’ Pitot to nozzle (X}~
_ '2/
L 12<10° diameter (Dg): . Pitot to probe ggfath-(Y):
1< 5© Base to Side A opening Pitot to thermocbduple, along
ﬁ7/62<: 50 plane (Pp): probe (Wl S
—< Q<l1/8 in. Base to Side B opening Pito thermocouple, perPeie__
7 R<C1/32 in. plane (Pg): icular to probe (Z):
DESTRED CALIBRATION POINT SIDE A CALIBRATION SIDE B CALIBRATION
Velocity Pord Porg Pg Psed P
fr/sec in. WC in. WC in. WC in. WC in. WC
20 0.09 A2 Se A= e/ 7
40 0.37 ¢ .S/ . 34 g~
60 0.82 &7 My .29 /09
80 1.45 LS/ 229 /! 4, 02

COMPUTER PRINTOUT

SIDE A CALIBRATION S{DE B CALIBRATION
_f-’;;; P; Cp Co-CplA) Pstd fs Cp CP"CP(%{
-B-in Bjibk 2.851 2.916 @.178  ©.178 0.834 -0.08%
9.3 9.518 0,83 .81 S.340 @.468  @.835 2.813
@.830 1.i180 @.83¢ -0.008 2.798 1.09@8 @.847 2.005
1.518  2.248  9.817 -0.018 1.418  2.020 9,801 -2.011

T ""‘;'-:-""7"” " - )‘ ) = g.642

g fRRl 8L el = OB

_—————

side Ale) 7012
Bl<) = 009

Calibration Performed by:

{(Print) gf// i —7;‘6//_,-—,&
{Signature) R AL ”/é_'c_./{__________

. 42
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[ ne '

Vi =4
CALIBRATION
NOZZLE DIAMETER
/= Libﬁ)
- Nozzle Naminal. Measured Diameter, in. Nozzle*

" Number Diameter, in. D1 n2 D3 Diameter,. in.
L1 J69 17 7d o0 07x
L -7 249 a4y Lad4¥ 0297
L~ % 32 30 L 36 o.36/
[ -4 443 ysg .t93  _©.79]
Sl s Ly 23 0uZ2d
L~ 202 300 -305 0 .20
L7 dxl 77zl OUBO

,- L-F vgy .49z LMY _0.992

L~ M3 747 145 0. 745

Flsors T Moanl mphediiz b 2 e 392 - 0. 293
L1/t l Qs as3 4% 0.25/
L~12Z 2490 L2 241 0.24{
[-173 LAYy 24 239 L 0.2/
L-/+ %Y 99 199 o. 111
Y 369 369 374 0. 3701
L~ Ss67 W 56d .s6) 0.5¢7

% Nozzle diameter = (Dl + D2 + D3)/3‘

Calibration Performed by:

| (Print) 7;0/ éf'ébons

{Signature) :57/‘zZ/‘07&:} |

(";.
Nace: B’Z C? 7 ,‘»?’

43
FORM:  §80A-3




——

Pogpr SHQA=A- Q"/- L

CALLBRATION
THERMOCOUP LIE/ TEMPERATURE METER

EQUIPMENT I[DENTIFICATION

THERMOCOUPLE TEMPERATURE METER
MMT ID No: 5(, ' 55 Tl +15  Fowbly MMT ID No.: =
Nfg: O Meao f‘lff;: Mﬁu/ﬂof“ f" ZO g;fa\%af -3
Type: Chapad =~ Alomae! Model: 8- AF 1
Length: &/ indasg overall SN: 7472~ 43063
Length of connecting (extension) wire: 20 7 ]
f”“ﬁct’. Tkumnuvp(.[
EQUIPMENT CALIBRATION
Reference temperature Temperature indicated
by mercury-in-glass by thermocouple and Deviaction,
thermometer, °F cemperature meter, °F oF
Ty Ty Ti - Ta
6% i /
[ e s - !
21 L Q 2y O
-
ERR 30 < /
1
L.

Calibration lerformed by:

(Print) /5'/// "7;5/
(Sig:\_:ltutc)())&lh 2:

L4 Date: 4. L 6’5 —




LU TR

Irye

r L
SHOA-1 - <t'_:) ?

CALLERAT1OH

THERMOCOUP LE/ TEMPERATURE METER

EQUIPMENT [DRENTIFICATION

TRERMOCOUPLE TEMPERATURE METER ]
MNT 1D No. - 30 7 parchd Fllld MMT 1D No. : T sty A Pl
MEg: Fluke Mlg: Joha FivKe MFE,
Type: Cheped ~Alomed Fodel: Fivee s K/T
Length: SO i hes SN: $2j002% "
| Length of connecting {extension) wire: o £

Proke Hhernecouple

EQUIPMENT CALIBRATION

Temperature indicated

by thermocouple and

temperature meter,
Ti

Reference remperature
by mercury-in-glass
thermometer, °F

T

Deviation,
oF oF
a Ti - Ta

70 7] ]

74 75 - f
P | /A q ‘ /
= =

[75
2149 E ‘27? | ?

Y5 196 /

Calibration Performed by:

45 ”H T AU




Vgt S - /O

CALLIBRATION

THERMOCOUP LES TEMPERATURLE METER

EQUIPMENT TDENTIFICATION

.

Z- As f‘ ;m/)/.ncjd'

THERMOCOUPLE

TEMPERATURE METLER

MMT D No. Aader 5ep Themmovpbas | MIT ID No.: - _

MEg: /4/]J&f§ M Mf)_:,:_ /\/Cw;)ur' 1L Ly f"._'__'h)fl.ib'
Lype: Chromel/- A et Model: 268 - &£~ 7

Lenpth: [y SN: TH9 - Y364

Lengcth of conaecceing (extension) wire: &0 F#

EQUIPMENT CALIBRATIORN

Reference temperature
by mercury-in-glass
thermometer, ©F

Ty

Temperature indicated

by thermocouple and

temperature meter, °OF
Ti

Deviation,

OF
Ti - Ta

.

et/

/

/o & & F ya
s SO 3 =/
/?rp ;2K -z

4é

Calibration lerformed by:

{lrint) 5‘// v —7;/

(Hnnlet.}p“\ J] Zz




s . 7 C— —

—

ab -h '

l'.'l;'.l.' : .\;‘fil‘l_l.\_v—_!l - /_O-%' i

CALLIRRATION

THERMOCOUP LE/ TEMPERATURE METER

_ EQUIPMENT TDENTIFICATION }
THERMOCOUPILE , TEMPERATURY, METER
| MME ID No.: % 5 Consale Mldea Al MIT 1D Ko, =
MEy : P cace MEp:  New por ¥ Labura fores
Type:  hroped = Alcme [ Model: 2,,%- K F/
Lengch: 7.5 SN: ¢7-4363
| Length of connecting (extension) wire: 20 =

EQUIPMENT CALIBRATLON

Reference temperature Temperature indicated
by mercury-in-glass by thermocouple and Deviation,
thermometer, °©F temperature meter, °F OF

Ta Ty Ty - Ta

%9 LD 7

X Calo ©

ZE , P . =7

729 735 7

Calibration Performed by:

(Prving) Z/// M F’/—;/
_(_,S_i.s.u-:e.e_u'_u_)_gl.U\ ’/_27

¥ 75

47 Ui‘_‘"." 3




CALTBRATLON e

THERMOCOUP LE/S TEMPERATURE M l_i'l"l-'.l{

EQUIPMENT TDENTIFICATION

THERMOCOUPLE

TEMPERATURE METER

MNT 1D No . 75 Copeole glefer Osd | MT 1D No. :

Mg Ll Lol S

Mfg : Ajtwpo."?'_ L(,kl)or.:, Iof.'!’, S

Type:  Chromat - Alomed

Model: 2p¥ - KA1

Length: 4, 5 achess

SN: 797 - %363

Length of connecring {extension) wire: 20 17 i

EQUIPMENT CALIBRATION

Reference temperature

Temperature indicated

by mercurv-in-glass by thermocouple and Deviation,
thermometer, @F remperature meter, OF oF
Ta Ti Ti - Tz
/¢ &/ /

cs

(2l /

/23

R -2

/2 F

/29 /

Calibraction Performed by:

(Pring) fgr/§/ *‘szgiéhm
5. lo -F2

48 Bate:
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HOT-MIX ASPHALT PLANT IDENTIFICATION AND OPERATING DATA

MMT Project Nun1b(_:r:-"'-—-q.3 —7 \/

Date: gUM IC}q 3

Company: __é_-_ ( . /(l’u, 'S.‘E_ - 49,, 5

i, Windsm

Compony Reproesentatives:

[.ocation:

Miaressto

Drum Mixer: /9
Manufacturer: SOnNee r

Modei: /D ”/7

Serigtl ?.’u;nhe:‘:_{f:g ~ o K07 "/O(,

Effective Date: /9320

Capacity (Tons/Hr):

Fuel Burned:__é/_a_q_g /"Q__ O.ﬁ/

Fuel Usage:

Froel @) G Crded)

Used O

ITrafPan o
BEAR AL

Alr Poliution Control Equipment:

Type: \/ €. f_ o

SSQﬁwLLAH

Manufacturer: /zscgra lja&*\

@'ru:_f— e,

Model:o o (?q X/

e

Seriat Number:

Effective Date: o5 - & 4

Process Operating Data:

|
I Instantaneous Readings l Integrator Readings
' ]
| [ B
| Aggregate | Asphaltc Gas Temp. 1 I I
Feed Feed at Drum '| Product ! | :
RA Rate Outlet, Temp. | | Aggregate |
Time Tons /H Qns/HR oF oF . Tons ‘ =3
_ | ?
\/ i
e i
; !
/ ™~ ~ el ;
- 1
pd \ i
)
/ \ ]
7 N : |
Vs ——n }
/ I\ i
[ ; L
l | l ]
FLRM:  $-GN-8

50




I T

CUERTHAL DATA FORY

Pro")afu- O‘Tis Qs

AT Job fumber: _ﬁ\j—?\/ _ Daat WMJ‘[}_CZ(TB Conbes o~ Foel.
Cm_n'n-‘m\: LC. Krvise + SONS o
Seurce: ‘;Cr«l;ba outl .
' €4 aplechle et e
Aggrenate Asphali 2,‘,, bd Aﬁfcﬂt f:" = &amfﬂfi‘j gf:bfi ‘Zm,’
Time |fonf pr hove fons per huve 7'04'- ?")"'" “F miscte | A7 VAN#IZes
o M| A | /. T | Ao 13SOV/S | a5
i Ades |77 | a0 (AT 1350| L S a5
| ( ol zte s 774 | P V& 70 gSolssTl 95,
A A Thase T2 | 7 Y la 7o lesolrsTl asS
s a7a (/2 a | e (A7 (zsols” | 9s
boos|8 70 V7. Lo 26 350 /S iAY
#) Qi | AlesT |1T7.3 270 550 Q_sj ag<
o 30 |8t o /7.5 7h Bso s 2S
sl 7 | )0, 42 o Bxolss| 25T |
2o |R 45 (/7Y 20 < RBsol/s—1 2w
W2 L7 | 47T Al s RBIOWs” | S
# 33 |AR e s J 7.+ 24 5 ol I
s \2de 4| 77.3 ] 470 oy | 95T
Nbomlaie S |77.4 | A on Bolls | s
W18 \ATD O V7., 270 RBsols | 25
o7 5’}0J‘MT OP(.‘{&. - AName anh{ DQ i e //D Sc:,
Tore €
§7nmﬂf—> ﬂ%’
FORM:  S-GN-=2 = oA

51
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4

Minnesota Pollution-Control Agency
Division of Air Quality
Stack Testing Protocol

The following is a summary of the testing requirements for the
facility owned by L.C. Kruse and Sons:

I. Test Methods

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

Check for cyclonic flow must be done whenever there is a cyclonic type of
device directly upstream of the sampling location. Correction of cyclonic
flow by straightening vanes must also be verified by checking the cyclonic
flov before the test.

If the location does not meet the minimum requirements in Method 1, the
testing firm must conduct the flow pattern evaluation and testing according
to the alternative procedures in part 2.5 of EPA Method 1 (Three-dimensional
directional probe).

B. EPA Method 2 for velocity and volumetric flow rate. Three determinations: one
measurement concurrently with each test run for pollutant.

C. EPA Method 3 for gas analysis. Three determinations: one measurement on an
integrated sample taken concurrently with each test run for pollutant.

D. EPA Method 4 for the determination of moisture in the flue gases. Three
determinations: one measurement concurrently with each test for pollutant.

E. EPA Method 5 as amended in Exhibit C and Minn. Rules 7005.0500 for the
determination of particulate matter emissions. Three one-
hour determinations are required. The sampling time for each run must be at
least 60 minutes and the sampling rate must be at least 0.9 dscm/hr .(0.53
dscf/min). Report the results as dry catch only, and wet and dry catch
separately.

F. EPA Method 9 for the determination of visible emissions as amended in
Minn. Rules part 7005.1860. Three hours of opacity readings are

required for initial compliance. .
| P Qo B pe
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AQD File No.: 323B . _ éz?‘414“”'4;z’

NOTE: The protocol, testplan, and information required in Exhibit C shall be
suybmitted as part of the performance test report. Please note the new Asphalt
Plant Operating Conditions During Stack Testing Sheet.
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TEST PLAN FOR ASPHALT PLANTS

—— [PRS——

. GENERAL INFORMATION

__—————

A

17 May, 1993
Page 1 of 3

Permittee: L. C Krusc and Sons,-Inc,
Contact person: Darrin Kruse

Telephone number: 507/662-5205

Mailing address: Box 899, Lakeficld, Minnesota
AQD File No. 323B

MPCA permitting enginecr: GGS

Applicable regulations for
each source tested (be specific):

Reason for testing:

Is this test for initial
compliance demonstration:

Drawings showing location

Permit requirement

No

Shall be submitted to Tom Kosevich,

') N

of sampling ports included: Compliance Determination Unit

Location of the plant at the time of the test: To be provided at pre-test meeting

Date when test plan was discussed and Pre-test meeting is scheduled for 21 May, 1993

agreed upon with the Permittee, or
Pre-test meeting needed:

II. NOTIFICATION REQUIREMENTS:

The Permittee must contact the Agency at least two weeks before the scheduled test to -have a pre-test
meeting and obtain all necessary approvals.

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

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

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

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

at maximum recycle rate if applicable.
wM;{e’_, p"/z'

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

3. Permittee must be ready to burn specified fuel.

5. Permittec may have to install sampling taps on the fuel feeding linc to the burner.
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TEST PLAN FOR ASPHALT PLANTS 17 May, 1993
Page 2 of 3

1. TEST PLAN -

The following is the test plan developed for

A. Emission point(s) to be tested: (specify plant maker and model)
B. Parameters to be tested at each emission point:

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

This is part of the compliance demonstration requirements. Please note that the test report will not be
accepted without complete submittal of fuel analysis results of samples taken at the time of the test.

1. Sampling. One tap sample per particulate test run must be taken. The sample must be taken as close as
possible to the bumner,(somewhere in feeding line) to be representative of the fuel bumed at the time of the
test. The sample may be taken in a pint-size clean container, and according to the procedures in ASTM
Method D 270-2546. Mix the three samples taken into a composite.

2. Analysis. The composite shall be analyzed in accordance with Exhibit D (dated 8 April, 1993).

D. Moisture content in the virgin and recycle aggregate.

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

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

D. Moisture content in the virgin aggregate

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

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

E. Operating Conditions during the Test

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

2. Must burn 100% of the highest emitting fuel to be listed in and allowed by the permit: Used oil (waste

oil, crank oil), No. 6 fuel oil, No. 5 fuel o1, No. 4 fuel oil, No. 3 fuel oil (sometimes described as clanfied
or industrial fuel oil), No. 2 fuel oil, No. | fuel oil, LPG and natural gas.
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3. The permit is to authorize recycling, then testing must be conducted while recycling and at the maximum
ratio of recycle to virgin aggregate to be allowed by the permit:

4. Normal operation of the plant will be recycling of scrubber water, the test must be done under the same
conditions:

5. Normal operation of the plant will be with recycling of collected ashes from the baghouse into the dryer,
the test must be conducted under the same conditions. -

F. Operating Data to Be Recorded during the Test

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

Note: No test report will be accepted without a complete data shect included.

1. During testing the following measurements must be made:

a) Pressure drop across the baghouse or venturi scrubber throat.

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

water.

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

d) Moisture content of £he aggregate, and if applicable, the recycling material.
2. Please provide the following data:

a) Average fuel consumption rate (calculated or measured)

b) Quality of the scrubber water: recycling percent

¢) Cleaning cycles of the baghouse

d) Operating data sheet enclosed

G. Testing schedules and testing firm:

Schedule: 6/9/93
Firm; MMT
H. Permitting engineer to witness the test: No
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