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! 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 July 6, 1993. This report presents the results of the test
program along with all substantiating documentation.

The MMT sampling team consisted of Messrs. Alan Trowbridge and Bill Anderson. Mr. Daniel D.
Schultz represented L.C. Kruse & Sons, Inc. throughout the test period. Mr. Steve Sommer of the
Minnesota Pollution Control Agency witnessed a portion 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 partnculate concentration of 0.477 grains per dry standard cublc foot and an average source
particulate emission rate of 70.84 pounds per hour. :

The visible emission test was performed concurrent with the first particulate test run. The observed
plume opac_ity ranged from zero (0) to fifteen (15) percent.

The average process weight rate (aggregate + asphalt) during the test period was 300 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
N Summary of Particulate Emission Test Results -
L..C. Kruse & Sons, Inc. Asphalt Plant, Windom, Minnesota
Aggregate/Asphalt Drum Mix Operation Scrubber Exhaust
July 6, 1993
Parameter Run #1 Run #2 Run #3 Average
Time of Test, hr
Start 1323 1516 1735 -—
Finish 1429 1651 1840
Effluent Temperature, °F 166 * 195 181
Effluent Moisture Content, % v/v 44.1 * 428 43.5
Effluent Composition, % v/v dry:
Carbon Dioxide Content 8.5 * 8.5 8.5
Oxygen Content 9.0 * 8.8 8.9
Effluent Volumetric Flow Rate:
Actual Conditions, acfm 40,763 * 36,061 38,412
Standard Conditions, scfim 32,449 * 27,478 29,964
Dry Standard Conditions, dscfm 18,154 * 15,721 16,938
Sampling Isokinetic Variation, % 109.2 * 103.5 106.4
Effluent Particulate Concentration:
Front Catch Only,
Actual Conditions, gr/acf - 0.1633 * 0.2153 0.1893
Standard Conditions, gr/scf 0.2052 * 0.2825 0.2439
Dry Standard Conditions, gr/dscf 0.3667 * 0.4939 0.4303
Back Catch Only; - - )
Actual Conditions, gr/acf 0.0220 * 0.0196 0.0208
Standard Conditions, gr/scf 0.0277 * 0.0258 0.0268
Dry Standard Conditions, gr/dscf 0.0495 * 0.0450 0.0473
Total Catch;
Actual Conditions, gr/acf 0.1854 * 0.2349 0.2102
Standard Conditions, gr/scf 0.2329 * 0.3083 0.2709
* Dry Standard Conditions, gr/dscf 0.4163 * 0.5389 0.4776
Source Particulate Emission Rate:
Classical Method, Ib/hr 64.82 * 72.67 68.75
Ratio of Areas Method, Ib/hr 70.73 * 75.15 72.94
Average of the Two Methods, Ib/hr 67.78 * 73.91 70.84

Standard Conditions: 68°F, 29.92 in. Hg

*

Run #2 was voided. During the test run a sample line connection inadvertantly opened. The

volume of outside air drawn into the sample is unknown and no correction could be made.
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3 PROCESS DATA

MMT Report #9997

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.

Production data is presented in Appendix E.

Table 3.1

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

July 6, 1993

Parameter Run #1 Run #2 Run #3 Average

Time of Test, hr

Start 1323 1516 1735 -

Finish 1429 1651 1840 —-
Process Weight Rate;

Aggregate Usage, ton/hr 275.0 285.0 285.4 281.8

Asphalt Usage, ton/hr 17.7 18.3 18.4 18.1

Total Process Weight Rate, ton/hr 292.7 3033 303.8 299.9
Aggregate Moisture Content, % 4.81 4.70 4.75 4.75
Burner Setting, % 65 70 70 68
Product Mix Temperature, °F 291 292 291 291
Scrubber Operating Parameters;

Pressure Drop, in WC 8.8 8.9 9.0 8.9

Water Flow Rate, gpm 350 - 350 350 350
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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, 1992.
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. Note that
the stack cross-section was out-of-round. Sampling point locations were established separately for
each port. The average diameter was used for calculating the stack cross-sectional area.

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 entitled "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
July 6, 1993

SAMPLING LOCATION DATA

Stack Cross-Sectional Dimension; Number of sampling points;
Average diameter, inches.............. 59.63 Required by EPA Method 1................. 24
(out-of-round diameters: 57.25" & 62.0") Actually used.........coovroriceiininsaeenes 24
Length of straight, undisturbed flow, Number of POrts .......coeveriierinicennne 2
Before ports, inches...........c.ooooeeen 134 Number of points per port............... 12
After ports, inches ..o 36 | Particulate test sampling time;
Before ports, stack diameters........... 225 Minutes per point ..........cooovvevenicnnens 25
After ports, stack diameters ............. 0.60 Minutes per test Tun.............c..cooco 60.0
SAMPLING POINT LOCATION WITHIN STACK CROSS-SECTION
Point Percent  Inches from
Number of Traverse Inside Walls

Lo 2.0 1.2/1.3

2 6.7 . ............ 3.8/4.2

K S 118 6.8/7.3

. SN 17.7 e 10.2/11.0

b JOUTUOUT 250 ... 14.3/15.5

TR 356 ... 20.4/22.1

T e 644 ... 36.9/39.9

L JOSUROI 750 .......... 42.9/46.5

9. 823 .......... 47.1/51.0 . .

10, e 882 ... 50.5/54.7

... 933 .......... 53.4/579

12979 56.0/60.7

SAMPLING SITE SCHEMATIC
mank 3
36"

Sampling Ports —| o p¥-

134"
( i —
. Fan Stack
Drum Mixer Venturi Scrubber f
76 {)1 3 n_. \/
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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 5 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 ali-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

MMT Report #9997

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: ............ccccee... No
Filter Media: ...........cocveveeennn. 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, distilled water

Impinger #3: ..... Modified Greenburg-Smith design, empty

Impinger #4: ..... Modified Greenburg-Smith design, = 250 grams silica gel, indicating type

Probe Nozzle Used: ........ MMT #L6, 0.302 inch diameter, stainless steel

Sampling Probe Used: .... MMT #75, 75 inch effective length with stainless steel liner

Pitot Tube Used: ............ MMT #67, S-type, 0.841 coefficient

PARTICULATE SAMPLING TRAIN SCHEMATIC -

GEOL
Probe

Typa-S Pitot Tube

S
L

=\

Thermocouple

GasTFlow

—

o

Temperature | |[Pitet Tube
Meter Manometer

? .
| Impinger Series D
Filter
Holder
Cyclone
Hot Box Cold Box & Ice Bath
" Yacuum
By-Pass VYalve Guage
Orifice
P

Orifice
Manometer

Bry Test
Gas Meter

Temperature
Sensors




[RU

Y

July 20, 1993 MMT Report #9997

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/ethy! 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 séctor to his back. Consistent with this
requirement, the observer's line of site was, as much as possible, perpendicular to the plume's
direction.

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

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

5.1 SAMPLING QUALITY ASSURANCE

Source sampling quality assurance procedures are implemented to ensure work is performed:
+ by competent, trained individuals experienced on the specific methodologies being used
+ using properly calibrated equipment
+ using approved procedures for sample handling and documentation

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 ali 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 “Quaiity
Assurance Handbook for Air Pollution Measurement Systems”, Volume III (EPA-600/4-7-027b).

5.2 ANALYTICAL QUALITY. CONTROL

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

Laboratory services + Instrument selection

L

+ Glassware + Reagents

+ Solvents -« Qases .

+ 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 ..ol
DEGF .......
11 N
1131
DSCFM ...,
FPS ..... tees
L T

GR/ACF ......
GR/DSCF .....
GR/SCF ...,
INoocoiona,

MIN cievennnn
M. .

SCF sainnanss
SCFM ...auut
- S

L v/ oy .,

ACTUAL CUBIC FEET PER MINUTE
DEGREES FAHRENHELT

DRY CUBIC FEET

DRY STANDARD CUBIC FEET

DRY STANDARD CUBIC FEET PER MINUTE
FEET PER SECOND

GRAMS

GRAINS PER ATTUAL CUBIC FOOT
GRAINS PER DRY STANDARD CUBIC FOOT
GRAINS PER STANDARD CUBIC FOOT
INCHES

INCHES OF MERCURY

INCHES OF WATER

POUNDS PER HOUR

POUND PER POUND-MOLE

HEINUTES

. WILLILITERS

STANDARD CUBIC FEET

STANDARD CURIC FEET PER MINUTE
SQUARE FEET

PERCENT BY VOLUME, DRY BASIS

DEFINITION OF STANDARD CONDITIONS

STANDARD TEMPERATURE ..... 6B DEGREES FAHRENHEIT
STANDARD PRESSURE ........ 29.92 INCHES OF MERCURY

11
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DEFINITION OF VARIABLES

LY RN
AS wuus
Bup ..»

Cak ...

Wb ...,
Wf ...

Rt ...
Y voens

CROSS-SECTINNAL AREA OF NOZILE, SF
CROSS-SECTIONAL AREA OF STACK, SF
EFFLUENT MOISTURE CONTENT, PERCENT BY VOLUME

. EFFLUENT MOISTURE CONTENT, PROPORTION BY VOLUME

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

EFFLUENT CARBON DIOXIDE CONCENTRATION, % V/V DRY
EFFLUENT CARBON MONOXIDE CONCERTRATION, % V/V DRY

~.. PITOT TUBE COSFFICIENT, DIMENSIONLESS
- EFFLUENT PARTICULATE CONCENTRATION AT DRY STANDARD

CONDITIONS, GR/DSCF; #=f.byt; Csf: FRONT CATCH ONLY;
Csh: BACK CATCH ONLY; Cst: TOTAL CATCH

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

NOZILE DIAMETER, IN

ISOKINETIC VARTATION, %

. EFFLUENT MOLECULAR WEIGHT, LB/LB-MOLE, DRY BASIS

EFFLUENT MOLECULAR WEIGHT, LE/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, ACFM

EFFLUENT FLOW RATE AT STANDARD CONDITIONS, SCFM
EFFLUENT FLOW RATE AT STANDARD CONDITIONS,
DRY BASIS, DSCFH

. SOURCE PARTTCULATE EMISSION RATE, CLASSICAL

METHOD, LB/HR; #=fybytj Rof: FRONT CATCH ONLY;

Reb: BACK CATCH ONLY; Rct: TOTAL CATCH

SOURCE PARTICULATE EMISSION RATE. RATIO OF

AREAS METHOD, LB/HR; #=f,bst; Rrf: 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 VAPQOR COLLECTED AT STANDARD
CONDITIONS, SCF

MASS OF PARTICULATE MATTER COLLECTEDR IN THE
BACK (WET) CATCH, G

MASS OF PARTICULATE MATTER COLLECTED IN THE
FRONT (DRY) CATCH, & :
TOTAL MASS OF PARTICULATE MATTER COLLECTED, G .
DRY GAS METER COEFFICIENT, DIMENSIONLESS
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EQUATIONS USED TO CALCULATE PARTICULATE EMISSIONS

An = B.905454154 # Dn # Dn

“As = 0.085454154 ¢ 51 * 51 (FOR ROUND STACKS)
As = §] # Su / 144,0 (FOR RECTANGULAR STACKS)
Ps = Pb + Pg/13.4

NI = 108.8 - CD - OX - CH

Wt = Wf + Wb

Vas = (528/29.92) # Ym % ¥ # (Pb + Po/13.8) / (Ta + 458.8)
Vw = B.04787 * V]
Bus

Vu / (W + Vns)

Bup = 100.0 # Bus

Md = @.442 » €D + 0.328 # OX + 8.200 # (NI + CM)
Ms = Md ® {1,8 - Bus) + 18,0 # Bus

Vs = 85.49 # Cp & Pv # SQRT( (Ts+440.0)/{Ms*Ps) )

Qa = 40.9 % Vs ¥ As

n

Os = Qa * (328/29.92) * Ps / (Ts + 440.Q)
1sd = Qs # (1,0 - Bus)

I = 2.9945Q # (Ts+460.8) ¥ Vms / (Ps # Vs # An » Ti # (1.8-Bus} }

Csf = 15.42 % Wf / Vs
Csb = 15.42 % Wb / Vus

Cst = 15,42 * Wt / Vus

Cut = Csf / (1.8 - Bus)

{wh = {sb / (1,8 ~ Bus)

Cwt = Cst / (1.8 - Bus)

Caf = Cuf % (29.92/528.Q) * (Ts+440.8) / Ps
Cab = Cwb * (29.92/528.0) * (Ts+440.8) / Ps
tat = Cut + (29.92/528.0) » (Ts+460.0) / Ps
Rct = B.008578 * Csf * Qsd

Reb = 9.828578 # Csb % Qsd
Rct = 2.288578 # Cst # Qsd

Ref = Q,008578 # Csf % (Vns/Ti) # {As/An}
frb = 0.208578 # Csb # (Vas/Ti) # (As/An)
Ret = 0.0828578 *# Cst & (Ums/Ti) # (As/An)
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TRAVERSE POINT DATA SUMMARY AND VELOCITY PROFILE

Nfeo?
PROJECT NUMBER: 9¥4% COMPANY: L.C. KRUSE
TEST NUMBER! 2 SOURCE: SCRUBBER OUTLET
RUN NUMBER: 1 TiME: 71 6493 1123-1429
TRAVERSE POINT DATA VELOCITY PROFILE

SAMPLING  VELOCITY ORIFICE TEMPERATURE, DEG.F  SQRT 84S
LOCATION  PRESSURE PRESSURE STACK METER METER  VELOCLTY VELOCITY
PORT POINT IN MC INWC  GAS IMLET QUTLET PRESSURE FT/SEC

9.209 8.770 162 16 75 0. 447 38. 46
8. 169 B.590 164 77 16 0.424 28B.%%
0.27@ 1.000 166 78 76 8.528  35.50@
8.31@ 1.200 166 18 I @.557 38. B4
2.3 1,402 146 79 76 2,616 §2.12
@.479 1.800 167 Kk & 0.484 456,808
2.430 1.708 164 ~ 89 " R.45¢ 44,73
280 1.10@ 163 86 77 @.52% 34.87
259  B.%5@ 142 89 n 2,548 34.05
258 8.950 162 = 77 8.50@ 34,85
220 8.80¢ 161 0o 78 8. 449 .92
168 8.6%0 161 B0 78 8.424 28.87

2.120 2.450 164 78 78 0,346 23.63
e.i7a 2.640 16k 78 78 0.412 28,17
8.190 2.710 148 9 78 8.436  29.83
8.140 8.530 168 79 78 8.374 25.61
2.1%8 0.728 1469 =] 8 0,436  29.85
8.75@ 172 ae 78 e.5ee  34.27
0. 340 1.400 170 [ 78 0. 608 41.13
2.379 1.408 16% B2 78 8.588 41,86
2.399 1.500 172 81 78 Q.5624 42.81
2.392 1.503 148 81 78 0,624 42.74
1.0200 166 g1 9 B.520 35.50
8.938 163 g2 8a 2.508 34,14

[ el ]
LS~ R e IO . S WO R PR N B

-
-0 0 o LN e L] B e
=
h
N~
Lh
=

O bt oo b b O T o o o aed P> PP
—
—
=2
2
[~]

B

AVERAGE 2.271 1.833 166 79 77 8.513 35.84
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PARTICULATE EMISSION TEST CALCULATIONS

bAd]
PROJECT NUMBER: #dfd
TEST NUMBER: 2 SOURCE:
RUN NUMBER: 1 TINE:

COMPANY: L.C. HRUSE
SCRUBBER OUTLET
T/ 6/93 13231429

TEST DATA
GAS METER COEFFICIENT B.9&99 ¥ VOLWME OF LIQUID
COLLECTED, ML 518.1 V1
PITOT TUBE COEFFICIENT 2.841 Cp
GAS COMPOSITION, % V/V DRY;

NOZILE DIMENSIONS; CAREON DIOXIDE 8.58 CD
DIAMETER, IN ¢.382 Dn OXYGEN 9.20 0X
AREA, SF 0. 003497 An CARBON MONOXIDE 0.28 CM

NITROGEN (RBY DIFFEREMCE) B2.5@ NI

STACK DIMENSIONS;

DIAMETER/LENGTH, IN 59.63 51 AVE. TRAVERSE POINT DATA;
WIDTH, IN 2.0@ Sv STACK TEMP., DEG F 166 Ts
AREA, SF 19.398 As METER TEMP., DEG F 78 Tm

BAROMETRIC PRESSURE, IN HG 28.21 Pb
STACK PRESSURES;

ORIFICE PRESSURE, IN WC 1.833 Po
SQRT VELOCITY P., IN WC 0.513 Pv

MASS OF PARTICULATE MATTER

STaTIC, IN WC 9.20 Pg COLLECTED,y Gj
ABSOLUTE, IN Ha 28.22 Ps FRONT CATCH { 88.1%) 9.7252 Wf
BACK CATCH { 11.9%0) 0.8979 Wb
SAMPLING TIME, MIN £8.0@ Ti TOTAL CATCH 0.8231 Wt
VOLUME OF GAS SAMPLED
AT METER, DCF 31.911 Vm
CALCULATED RESWLTS
VOLUME OF GAS SAMPLED GAS MOLECULAR WEIGHT;
AT METER, DSCF Ja.491 Vms DRY BASIS, LB/LB-MOLE 29.72 Mg
WET BASIS, LB/LE-MOLE 24.56 Ms

EQUIVALENT VOLUME OF WATER

VAPOR COLLECTED, SCF 24.01@ Vu
6AS MOISTURE CONTENT;
VOLUME FRACTION 2. 4485 Bus
PERCENT BY VOLUME 44,05 Bup

PARTICULATE EMISSION PARAMETER

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

PARTICUW.ATE EMISSION RATE, LE/HR
CLASSICAL METHOD
RATIO OF AREAS METHOD

AVERAGE GAS VELOCITY, FPS 35.@& Vs
GAS VOLUMETRIC FLOW RATE;

ACTUAL, ACFM 4076 Qa
STANDARD, SCFM 12449 Qs
DRY STANDARD, DSCFM 18154 Qsd
ISOKINETIC VARIATION, % 1@%.18 1
FRONT CATCH  BACK CATCH TOTAL CATCH
8.1673 Caf @.8228 Cab @.1834 Cat
0.2052 Cuf 0.0277 Cwb  9.2329 Cut
B.3667 Csf  @.8495 Csb  0.4163 Cst
57.11 RAcf 7.71 Reb 44.82 Ret
42,32 Ref B.41 Rrb 78.73 Rrt

STANDARD CONDITIONS: 48 DEG F, 29.92 IN Ha

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

TYoF
PROJECT NUMBER: Q3% COMPANY: L.C. KRUSE
TEST NUMBER: 2 SOURCE: SCRUBBER QUTLET
RUN NUMBER: 2 TIvE: 7/ 6793 1516~1651
TRAVERSE POINT DATA VELOCITY PROFILE

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

A 1 g,118 0,410 188 79 7% Q.332 22,84
A 2 B.120  0.450 188 79 79 9,345 23.95
A 3 0.280 1.0008 198 79 7% 2.529 J35.26
A &  0.208 e.71e 199 79 Ik Q. 447 29.80
A 3 g.2e2 B.710 191 20 7% 0. 447 29.82
A & 2.218  @.750 199 ge 19 0.458 J38.53
A 7 8.3 1,100 192 Bl 79 B.548 36.59
A B 9.3% 1,400 192 81 19 Q.4624 41.67
A 9 8.188  @,540 192 Bl 79 R.424 28.31
A 18 0.240 0.8 193 82 19 8.492 32,72
A 11 8.360 1.400 189 g2 79 0.4616 41.04
[ 12 98.51a 1.500 188 a2 9 8.728 48.43
B i 0.138  9.460 179 82 Ba 2.361 23.82
B 2 B.17e B.519 190 82 B2 2.412 21.47
B 1 8.190 R.670 191 82 ge 2,434 29.97
B 4 .22 ©.820 192 82 B0 @, 488 32.00
B 5 2.278  @.94@ 193 g2 a2 8.520 J4.70
B & @21 8.940 193 83 ot 8.5 34,70
4 7 2.25¢ .89 194 a1 8e Q.54 33.42
B 8 e.218  @.750 194 83 80 0.458 30.63
B g 2.199 B, 560 i% 83 e3 8.436 29.13
B e e.17¢  0.410 195 B4 80 @.412 27.58
B 11 0.180 B.578 195 B4 89 Q. 400 26.73
B 12 0.149 9,500 194 B4 Bl 2.374 25,01

AVERAGE B.238 2.82% 191 B2 82 9.471 3,40
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PARTICULATE EMISSION TEST CALCULATIONS

o7
PROJECT NUMPER: R334

CoMPANY: L.C. KRUSE

TEST NUMBER: 2 SOURCE: SCRUBBER QUTLET
RUN NUMPER! 2 TIME: 1/ 6/93 1516-1651 -
TEST DATA
GAS METER COEFFICIENT 8.968%9 Y VOLUME OF LIQUID
COLLECTED, ML 2088.4 VI
PITOT TUBE COEFFICIENT @.841 Cp
GAS COMPOSITION, % V/V DRY;

NOZILE DIMENSIONS; CARBON DIOXIDE 8.58 CD
DIAMETER, IN - 8.302 Dn OXYGEN 8.78 0X
AREA, SF 0.0088497 An CARBON MONOXIDE 0.0@ CM

NITROGEN (BY DIFFERENCE) 82,82 NI

STACK DIMENSIONS;

DIAMETER/LENGTH, IN 39.63 51 AVE. TRAVERSE POINT DATA;
WIDTH, IN 2.00 Su STACK TEMP., DEG F 19 Ts
AREA, SF 19,390 As METER TEMP., DEG F 81 Ta

BAROMETRIC PRESSURE. IN HG 28.24 Pb
STACK PRESSURES:

STATIC, IN WC 2.28 Pg
ABSOLUTE, IN HG 28.27 Ps
SAMPLING TIME, MIN 52.80 Ti

ORIFICE PRESSURE, IN WC 0.825 Po
SGRT VELOCITY P., IN WC @.471 Pv

MASS OF PARTICULATE MATTER
COLLECTED, &;

FRONT CATCH ( 92.9%0) 8.181%9 Wf
BACK CATCH ( 9.1%) 8.0184 Hb
TOTAL CATCH B. 1143 Wt

r
VOLUME OF GAS SAMPLED B
AT METER, DCF 31,358 Vm %"’ _ Z

CALCULATED RESULTS

VOLUME OF GAS SAMPLED

AT METER, DSCF 28.118 Vas

FQUIVALENT VOLUME OF WATER

VAPOR COLLECTED, SCF 9,433 Vu
GAS MOISTURE CONTENT;
VOLUME FRACTION 2.2512 Bus
PERCENT BY VOLUME 25.12 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 MEIGHT;
DRY BASIS, L(EB/LE-MOLE
WET BASIS, LE/LE-MOLE

AVERAGE GAS VELOCITY, FPS 31.48 Vs

GAS VOLUMETRIC FLOW RATE;

29.71 Md
26.77 Ms

ACTUAL, ACFM 36526 Qa

STANDARD, SCFM 27991 Qs

DRY STANDARD, DSCFM = 28939 Qsd
ISOKINETIC VARIATION, % g87.21 I

FRONT CATCH  BACK CATCH TOTAL CATCH
9.8327 Caf @.0933 Cab ©.0358 Cat
2.0427 Cof @.9243 Cwb  @.046% Cut
2.957@ Csf  0.8257 Csb  D.@527 (st

18.24 Ref 1.83 Rcb 11.27 Ret
8.93 Rrf 8.89 Rrb 9.82 frt

STANDARD CONDITIONS: &8 DEG F, 29.92 IN HG

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

GY4=3
PROJECT NUMBER: 3% COMPANY: L.C. KRUSE
TEST NUMBER: 2 SOURCE: SCRUBBER QUTLET
RUN NUMBERZ 3 TIME: 7/ &/93 1735-1840
TRAVERSE POINT DATA VELOCITY PROFILE

SAMPLING  VELOCITY ORIFICE TEMPERATURE, DEG.F  SQRT GAS
LOCATION PRESSURE PRESSURE STACK METER METER  VELOCITY VELOCITY
PORT POINT 1IN HC IN WC GAS INLET QUTLET PRESSURE FT/SEC

) 1 #.130 2.410 195 78 78 8.351 25,11
A 2 2.179  0.530 196 79 18 B.412 28.74
A 3 2.198  0.59% 197 9 73 0.436 3. 48
A 4 0.228  0.490 1% 79 18 2. 469 32,49
A 5 9.25¢  Q.780 196 g 78 0.500 34.85
A 6 @.280 8.870 194 50 78 2.52¢  34.88
A 7 0.278  B.B4R 196 B1 79 0.520 36.21
A 8 0.20 0.6% 195 a1 77 2. 459 32.66
A 9 0.15¢  0.590 195 81 79 8.434 38,34
) 10 8.198  @8.548 194 81 19 Q.42  29.52
A 11 e.170  8.538 194 82 79 8,412 28.49
A 12 0.148  B.440 193 g2 0.376 26,02
B 1 g.11¢  @.348 188 a1 88 0.332 22.97
B 2 .13 Qe.419 199 81 £a 2.361 25.01
R 3 B.140 0,440 196 81 Ba e.374 25.88
B 4 e.178  2.539 197 g2 80 @.412 28,76
B 5 2.200 2.5620 193 B2 BB 8. 447 31.14
B & €.278  0.848 198 Bz 1@ 0.5728 36.27
B 7 e.Ji¢  8.97@ 196 Bz B 8.557 6. 680
B 8 9.320 B.94Q 195 82 68 8.548  38.14
B 9 2.2728  0.848 193 81 5] 0.449 32,461
B 1@ 8.27¢ 0.8/ 194 81 19 Q.520 36.16
B it 2.218  0.648 193 81 £0 2.458 31.86
B 12 Q.12 @.37e 192 Bl 8@ 8,346 24,07
AVERAGE 8.203 0.438 195 81 79 D. 445 RIN:
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PARTICULATE EMISSION TEST CALCULATIONS

MeF
PROJECT NUMBER: 931w

coMPaNy: L.C. KRUSE

TEST NUMBER: 2 SOURCE: SCRUBBER QUTLET
RUN NUMBER: 3 TIME! 7/ 6/93 1715-1840
TEST DATA
GAS METER COEFFICIENT 9.9699 ¥ VOLUME OF LIQUID
COLLECTED, ML 397.8 V1
PITOT TUBE COEFFICIENT 0.841 Cp
. 5AS COMPOSITION, X V/V DRYS
NOZILE DIMENSIONS; CARBON DIOXIDE 8.5@ CD
DIAMETER, IN B.382 Dn OXYGEN 8.80 OX
AREA, SF 8.028477 An CARBON MONOXIDE @.29 CM
NITROGEN (BY DIFFERENCE) 82.78 NI
STACK DIMENSIONS;
DIAMETER/LENGTH, IN 59.63 S) AVE, TRAVERSE POINT DATAj :
WIDTH, IN 2.98 Su STACK TEMP., DEG F 195 Ts
AREA, SF 19.390 As METER TEMP., DEG F e Tm

BAROMETRIC PRESSURE, IN WG 28.25 Pb
STACK PRESSURES:

ORIFICE PRESSURE, IN WC @.438 Po
SQRT VELOCITY P., IN HC @.445 Pv

MASS OF PARTICULATE MATTER

STATIC, IN WC 0.20 Pqg COLLECTED, G3
ABSOLUTE, IN HG 28.26 Ps FRONT CATCH ( 91.5%) 0.B014 Wf
BACK CATCH ( B.4%) 8.9731 Wh
GAMPLING TIME, MIN 40.99 Ti TOTAL CATCH B.6745 Wt
VOLUME OF GAS SAMPLED
AT METER, DCF 27.928 Vm
. CALCULATED RESULTS
VOLUME OF GAS SAMPLED GAS MOLECULAR WEIGHTS
AT METER, DSCF 25.823 Vms DRY BASIS, LB/LB-MOLE  29.71 Md
WET BASIS, LB/LB-MOLE  24.7Q Ms
EQUIVALENT VOLUME OF WATER ’
VAPOR CGLLECTED, SCF 18. 15 Ve AVERAGE -GAS VELOCITY, FPS 31.08 Vs
GAS MOISTURE CONTENT; GAS VOLUMETRIC FLOW RATE;
VOLUME FRACTION 2.4279 Bus ACTUAL, ACFM 36841 Qa
PERCENT BY VOLWME 42,79 Bup STANDARD, SCFM 27478 Qs
DRY STANDARD, DSCFM 15721 Qsd
ISOKINETIC VARIATION, ¥ 103.47 I
PARTICULATE EMISSION PARAMETER FRONT CATCH  BACK CATCH TOTAL CATCH
PARTICULATE CONCENTRATION
ACTUAL, GR/ACF 8.2153 Caf @.8195 Cab  B.234% Cat
STANDARD, ER/SCF 9.2825 Cwf 0.9258 Cwb  @.3083 Cut
DRY STANDARD, GR/DSCF B.4939 Csf ©.845Q Csb  ©.5389 st

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

ch 72.87 Rct

bb.48 Rcf 6.07
b 73.15 Brt

68.87 Rrf

STANDARD CONDITIONS: &8 DEG Fy 29.92 IN He

®» NON-APPLICABLE DATA
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TABLE SUMMARY OF PARTICULATE EMISSION TEST RESULTS

97
PROJECT_NUMBER: 5374 COMPANY: L.C. KRUSE
TEST NUMBER: 2 SOURCE: SCRUBBER OQUTLET
TEST PARAMETER RUN 1 RUN 2 RUN 3
TEST DATE T/ &/93 U 6193 7/ 6193
TIME OF TEST, HR;
START 1323 1516 1735
FINISH 1429 1651 1840
EFFLUENT TEMPERATURE, DEGREES F 166 195
BAROMETRIC PRESSURE, IN HG 28.21 28.25
EFFLUENT MOISTURE CONTENT, %L WV 44,1 42.8
EFFLUENT COMPOSITION, % W/V DRY;
CAREON DIOXIDE 8.5 8.5
OXYGEN 2.0 8.8
CARBON MOMOXIDE o.¢ 2.2
EFFLUENT VOLUMETRIC FLOW RATE:
ACTUAL CONDITIONS, ACFM 497463 35061
STANDARD CONDITIONS, SCFM 32449 27478
DRY STANDARD CONDITIONS, DSCFM 18154 15721
ISOKINETIC VARIATION, %
EFFLUENT PARTICULATE CONCENTRATION;
199.2 183.5
EFFLUENT FRONT HALF PARTICULATE CONCENTRATION;
ACTUAL. CONDITIONS, GR/ACF 2.14633 08.2133
STANDARD CONDITIONS, GR/SCF B.2@52 8.2825
DRY STANDARD COMDITIONS, GR/DSCF @, 3647 B.493%
EFFLUENT BACK HALF PARTICULATE CONCENTRATION:
ACTUAL CONDITIONS, GR/ACF .8228 8.219%
STANDARD CONDITIONS, GR/SCF 2.08277 9.8258
DRY STANDARD CONDITIONS, GR/DSCF 2.2495 2.8452
EFFLUENT TOTAL PARTICULATE CONCENTRATION; .
ACTUAL CONDITIONS, GR/ACF 2. 1854 8.2349
STANDARD CONDITIONS, GR/SCF 8.2329 @.3083
DRY STANDARD CONDITIONS, GR/DSCF 0.4143 @.59389
SOURCE PARTICULATE EMISSION RATE;
CLASSICAL METHOD, LB/HR 44,82 72,67
RATIO OF AREAS METHOD., LB/HR 80.73 75.15

PARTICULATE CONCENTRATION AND EMISSTON RATES BASED ON ANALYSIS OF

THE SAMPLING TRAIN FRONT AND BACK CATCHES.

STANDARDY CONDITIONS: 48 DEGREES FAHRENHEIT, 29.92 INCHES OF MERCURY.

ﬂﬁ‘ﬁy’ u:? : |
T
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TABLE ANALYSIS OF VISIBLE EMISSION TEST DATA

9Y07
PROJECT NUMBER: 937 COMPANY:  L.C. KRUSE
DATE TESTED: 7-6-93 SOURCE:  SCRUBBER OUTLET
CTIME OF TEST: 13208 OBSERVER: BILL ANDERSON

RE-CERTIFICATION DATE: 19-2-93

PLUME OPACITY OBSERVATIONS

MIN- &% SECONDS #» MIN- #% GSECONDS #3  MIN- %+ GSECONDS #+
UTE @2 15 3@ 49 UTE 8@ 15 38 435 UTE 28 15 30 45
)] 5 5 @ 9 2 5 5 18 @ 40 10 10 10 1@
1 5 8 5 95 21 5 5 1@ 9§ 41 12 5 5 18
2 5 2 @ @ 22 P 1@ 5 93 42 5 18 5 5
3 2 8 5 8 23 5 5 @ 5 43 18 5 15 1@
&4 S 5 % 9 24 5 5 @ 9 4 1 @ @ @
5 2 5 9% 5 25 5 5 95 1@ 45 5 12 5 @
& e 5 5 @ 26 12 12 182 B &b 5 9@ @ 5
7 5 12 19 @ 27 2 5 18 @ 47 5 5 % 5
g 5 5 B 5 28 B 5 @ @ 48 B 5 5 @
9 5 p la @ 29 2 @ 18 3 49 18 5 5 5
12 2 5 @ 9 Ja 1@ 5 5 1@ 59 5 % 5 %
i1 5 8 5 1@ h}! 5 18 18 § 51 5 @ 8 5
12 5 18 & 5 32 5 16 & 3 52 5 §5 1@ 5
13 5 5 18 @ I g 15 19 1@ 53 18 5 15 10
14 18 5 1@ 1@ I 5 18 18 @& 54 1@ 18 18 15
1% 5 18 95 1@ i) g 5 5 # 55 5 5 12 1@
i& 18 5 5 5 34 5 5 9% % S& 18 5 18 18
17 5 5 5 5 37 5 5 8 5 57 5 S5 18 @
18 5 8 5 @ ki S 5 18 5 58 5 5 18 5
19 - ®8 5 % 5 39 5 5 18 1@ 59 5 5 95 5§
SUMMARY OF TEST DATA
PERCENT
PLUME PERCENT OF TIME
OPACITY  OF TIME OPACITY OPACITY TINE OPACITY TN RANGE
% AT OPACITY EXCEEDED "RANGE, % % OF. TIME MIN/HR
2 2@.83 79.17 Q-20 120.00 40,002
5 52.5@ 26,57 25 - AR 2.82 2.20
1@ 79.00 1.47 49 - &0 9.9 2.00
15 1.67 g.ge > 68 .00 . 2.pe
20 0.0a @.02
5 Q.02 8.00
32 .02 0.20
k] o.oe 2.08
48 2.08 .80 MAXIMUM OBSERVED OPACITY, %X: 15
45 0.04 B.on MINIMUM OBSERVED OPACITY, %: @
50 B.0a 2.00 ARITHMETIC MEAN QPACITY, X: S.4
55 2.02 0.00
b6 e.90 o.e¢
&3 @.00 2.00
Ta 0.9% 2.8g
79 B.02 Q.02 SIX-MINUTE AVERAGF OPACITY. %
8@ 0.00 2.0 MAY IMRM: 8.7 (51:45-57:30)
85 2.00 2.00 2nd LARGEST:  B.1 (38:15-44:68)
50 0.e0 0.00 Ird LARGEST: 7.1 (29:30-35:19)
95 2.0@ o.20 4th LARGEST: 6.9 (11:45-17:3@)
. 128 2.02 @.e2 Sth LARGEST: 5.8 (21:00-26:45)
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MMT Job Number 9&57-'3&' 7’~/OY

-

—Qﬁl

‘.1‘ .
L Field Data Sheet

Date "\ - 61‘5\'5

Barometric Pressure,

Company

L-T.

\L\’ubg_, J‘Sg;

Static Pressure,

Source

5 c,ru\\o\no.f On

et

Dimensico

ns, inches

Test Team Members AV - "SA

Wet Bulb Temp., °

Moisture Content, 4

Ambient Temperature,

Dry Bulb Temp., °

°F

in. Hg

. WC

Y =

/6=

VELOCITY TRAVERSE: Time Pitot Tube Coefficient
Traverse | Inches | Inches PORT Ajaz_ PORT B PORT _C PORT D °
point from from | AP ? ) AP 7 Tgmp. AP Tgmp. AP ~'I.‘gmp.
number wall ort |(in. H20 in. Ha0 F in. ng F in. HoOj F
) V1] 2o l70 1o T ]
~ Bflyzlncny|0.258.2%
3 08173 |msise |0-28 0. 357
V oo lniljid 02 0.2
3l lning | 033 (0¥ |
£ Povlpylilns|oigl 05y
- %7 (359 [YHera |g €0 |OF 9
¥ Y9|ws | @asys 0Lk |6
G b2ql510 leydsr.3 {050 |95
U oS leyolsmi2tip. 8 |05
1153519161261 10.Y0.0.33
(— K \&:ik;;kyy 0.5, 30
1@‘&5 COMMENTS '
Bap Id. Time
OBSERVERS =
Name Organization 725 ,,¢ ;2.0 55
59625 " P arsze i

vy LN

™. 7










FORM:

SOURCE EMISSION TEST TEST: 7 Trun: 7
FIELD DATA SHEET Page J of 7
EQUIPMENT NOMOGRAPH
TEST IDENTIFICATION IDENTIFICATION PARAMETERS
MMT Job_Number: ALY Control Unit No.: S AlC .3
Date: \-6-94Y Gas Meter Coefficient: O,3MY ™ F5
Company: L.C. Kyusge Sample Box No.: § MC 45
Source: &eorubher Qubled Probe No.: 18" Length: 8% | Ps/PM
Source Dimensions: 5M.62 S Pitot No.: €\“ Coefficient: 0.3 (a\ ; C
Test Team: QAT - QB Nozzle No.:{€ Diameter: 2, 302 "TS
Test Procedure: €0A \-5 . Filter No.: 70/ Y R~
Ambient Temp., OF: | Barometric Pressure, in.Hg: .2/]Static Pressure, in.WC: O 2
CLOCK | TRAVERSE | SAMPLE | SAMPLE | VELOCITY ORIFICE PUMP TEMPERATURE, DEG F
TIME POINT TIME VOLUMBE READ AH.in.WC | VAC. | STACK|GAS METER OVEN |PROBE | LAST
hours | NUMBER min. cu.ft. ip.WC REQ. L ACT 1 inHG | _GAS IN | OUT IMP.
12231 o £sx.08 020 B0 Calle 2 0k | (2P0 232 ) B
e > Z ¥ Y92 O 0 0RNO.67 Sl lfy (72176 2222 |67
27 | 3 S %g.‘r .29 1ol .ol /68 7F 76182122 167
— Y 725 “JO. 2] el -t gl Jis |2 P8 12801221 | 64
. 1333 s o |¥64.210. 35 {LYI[ Yyl ek (27 22123 [ | &
L 2 r T HZC ViYL S /50 L 7 76 23023 €€
2% | 7 5 | 58751 0. 4% L L7307 (172212801227 £5
T— % 3.5 | 9280 Z7 L)1l 25 /Y 2}9 771250 | 235 |64 A
(393 a 30 | qP.700- 25 |amofs] 1S A= 149127 2001234165
— 1o 27 5 — 10 &S [0 & T g5 g2 |G 177 (LT 1237 16,
1345 | 5 87 ] (O 22 (0340 0 Fo \pL (o [77125D1232 162 2.
L= o T27.0lfPY%s | d. 1% (2106 721[¢] (50 |7 259235167
[357 ] A T L 5. BO st S | 2 7T | 7Y, 25D 232] € FY
= 3 O /7 iy ol o\l 178 1725 | 25012351 6 ¥
[0 > Sy o 19 bl 25 VKT 127122, 12501235167
1 M . TF br3ec3col /7 |79 |77 120122716
[{07 | - 5% 5. 17 67207220 | (67 /0 |75 Z0 §S %
— -6 a,25 101519951 75170 | ¥ 17¥ SO\ 235 €Y
A9 11 o 3¢ 1/ YL TF1%0| j7ol 82175 |22 | Ze | € ¥
— |- 3 037 Il lseljeg o (78 [zw]232| ¢ |
(97T &9 [ 37 (IS f7e ST 125 1250 1222165
— 1Y 1. 37 Ao )WF |/50l1ey | F) 25 |ZSo [
[42Y LA g 0,27 |l Lo [ Al yl1lz27 2166 |
— LI 2. 518702 12, 25 o isICpifl.&1/ ya7re 2351£7
5510 S Ea LK/ ' -
- MOISTURE DETERMINATION ", SYSTEM LEAK CHECKS
IMPINGER 1 2 3 4 5 - Time Rate (cfm) Vac. (in.Hg)
“Final IS ZI[IZes | _o.o 5 | 20
“Initial 100 11001 O & X /427 o0.005 15
Difference / \
Total Moisture Collected:
Impinger Catch Description:
DETERMINATLON OF GAS COMPQOSITION BY ORSAT ANALYSIS
Sample 1Id: Replicate 1 Replicate 2 Replicate 3 Average
Buret Percent Buret Percent Buret Percent Percent
Reading | Volume Reading | Volume Reading [ Volume [Compound Volume
Initial Reading
Carbon Dioxide C0o2
OxXygen 09 .
Carbon Monoxide co ]
Total gamvlinﬁ Time, min.: L -~ '
S-Fp-5 Voium2Pof Gas Sampled, DCF: _3%,AW




FORM: S-FD-5

Volum®? of Gas Sampled, DCF:

e e e e Y

SOURCE EMISSLON TEST Test: . /0 | kus: X
: FIELD DATA SHEET Papc / of / ]
. . EQUIPMENT NOMOGRAPH
TEST IDENTIFICATION.f IDENTIFICATION PARAMETERS
' MMT Job Number: Sept T YO¥ Control Unit No.: S AHC .3 |
Date: 1-6-4% ) Gas Meter Coefficient: 0.40M ™ X5
Company: L.C. Kyusge Sample Box No.: S MC B ]
Source: G cubbee Ouklet Probe No.- 1¢" Length: T}S" Ps/PM /-©
Source Dimensions: GA.(2 S Pitot No.: €1 Coefficient: O.34\ (B ! C —
Test Team: QT - QA Nozzle No.: £ 6 Diameter: @, 392 s  JFo
Test Procedure: E€0A \-G Filter No.: /17 : R
Ambient Temp., OF: [Barometric Pressure, in.Hg: 2426 |Static Pressure, in.WC: 0. o
CLOCK | TRAVERSE | SAMPLE| SAMPLE | VELOCITY | ORIFICE PUMP TEMPERATURE, DEG ¥
TIME | POINT TIME | VOLUME | HEAD |[AH,in.WC |VAC. | STACK|GAS METER} OVEN | PROBE|LAST
hours | NUMBER min. cu.ft. in.we REQ.| ACT. | ipHG | _GAS IM 1 QUT || IMP.
[576 | o 1990.80.0. 11 1od]lo 9 3.7 [XF 7717 215 CRA
> 75 ) L - lovsTo. Y Yoll 77 730|220 165 |-
2 "c Fie¢2 O ZX 1,9 140 o f70 |70 1727 1231233 €
(5325 4 7 (97 1 19: 78 _|0-ZN07/| 40 {72 7{:\79 5123% |64
/5551 s A0 g?-‘{-: 525 (0.7( 0.2\ F0 (7] |0 177 (257 \122% &5 32
= & 72,5 §77. 6 10, 2] W75122514.01/90 R g 2Y01232 |65
LD | 7 e {960, 0 |01 20 1[4 11 5.5 [£(F21€}: g 237123265 |
— % AL A A NS VA ATA ARV E£) /77 l2ve 233 165 |
11 A 5 %3, 712 /7 beY|aé¥ 4o {1521 L 75 k9223765 A2
8| 8 0 6 7Y el o[ l7s BRIT7 2901237 €2 |
VZ97-J S T 0,28 . LI o I [FT |FZ 17 [ 2371225 s\
— S er 7 1053 Ly [T - igp 1¥e 77 23V 1225 iy
7B (e - h1g | JO0T-@ | ~———T 1 e —— 1 —— |
2, 1 h - o [901.410. 13 1O 2. 9028177 2170 - 32 |6 2
— ST 2.5 9ad 0. 17 10.6)0.6114.01170 152 FOo.123) (232165 |-
[6z2¢ | xS 2/). ¢ Lo, 1§ €207\ 4.0 P/ (P 2| F0 Z¥o|23/ |5
- N 7S 92,7 10. 23 17219 . e 22 | 92| Yo 297173016 9%
2] <~ T %6 g6 1o, 27 e.gclo. gk, o\l 73 152 Yo RYFy|233 15"
— |- 6 12, 1155 . 27 0.76lC. 550 143 ’ I ¥ 291*. ST&S A
e M W (AT [/ £ BT/ I B A= 14175 1 AU MVEL 40 4RY CR AR TP L
- ] 8 T2 [ 7(5 310 21 _a75127519 < 1 7¥1K3 Yol234 16C 2¥
JITTR a 1738 [9/9.£ 1919 _1aéylorto 1Y 183 PO 123 F1&6::.
— 1o 227 v |920. 8 | 172 0.l 0.61[Y ol j75 | Y- £0! 2F23¢16<C 2
AL W\ < 9219 (016 0.y 7057 Yol fy5 [ ydlxor3en3t |£7:
— s | ow.51923.2 | . 149 0321452 4o 1 0G Y F T3 230 167 %
/6571 ey | L6 g1Y. 1< —— —
"MOLSTURE DETERMINATION SYSTEM LEAK  CHECKS - -
IMPINGER =2 3 4 5 Time Rate {cfm) : VYac. ~(in.Hg)
- Final - \N /7 J{o? .00l sy 4
Initial 100 [ 100 O 3 - N~ 4 :
Difference y
Total Moisture Collected:
Impinger Catch Description: T
DETERMINATION OF GAS COMPOSITION BY ORSAT ANALYSIS o
Sample Id: Replicate 1 Replicate 2 Replicate 3 - - Averapge
‘Buret Percent Buret Percent Buret Percent’ + = | Percent’
Reading | Volume | Reading | Volume Reading | Volume |Compound| Volume
Initial Reading -
Carbon Dioxide co2
Oxygen L0y
Carbon Moncxide o
Total Sampling Time, min.: &0 .+ J
IS E



SOURCL EMISSION TEST TEsT: [ RuN: X -
FIELD DATA SHEET Page J of 1
EQUIPMENT NOMOGRAPH
TEST IDENTIFICATION _ " IDENTIFICATION PARAMETERS
MMT Job Number: €Xyf 7 Yo Control Unit No.: S HHE .3
Date: \-&-9Y% g Gas Meter Coefficient: o0.4n\14 ™ p 2
Company: L. C.-Wyusge - Sample Box No.: S MC [ o)
Source: Geoubbee Qutlet Probe No.: 71§" Length: 7S" PS/PM_/©
Source Dimensions: $A. (3 5 Pitot No.: &\" Coefficient: 0.3 (p | C ——
Test Team: QT - QA 7 Nozzle No.:\ € Diameter: 0.30% s /Po
Test Procedure: €9A \-5 Filter No.: - 5’7/6 R
Ambient. Temp., °F: 7o |Barometric Pressure, in.HngaZEZS'[Static Pressure, in.WC: &, 2
. T "qcr/éﬂqf ZZ;Q'——l
CLOCK | TRAVERSE.] SAMPLE| SAMPLE | VELOCITY | ORIFICE | PUMP TEMPERATURE, DEG F
TIME POINT TIME- | VOLUME WEAD | AH.in.we |vac. | STACK|{GAS METER|OVEN | PROBE|LAST '
hours | NUMBER min. cu,ft. in. WG - A i nHG AS | IN |'OUT S IMP.
1735 o 2594 O, }3 -.-;2’.«/? 2.9 2.5 I%S’ 2X |\ 7Zx 23721233 70
— | > 25 (923 | (0.07 los3lastlc.ol /7€ 79 |22 12391233
[7¥e] 3 LY 09 wsTe S IEy [ 177 177 7Y 227|434 | £7
e Yy S 7 28,6 0.2¢ b.lalolilz s /74 77 (75 Q251232 65
1795 s o 1921.721:0.26 1O S718.51[7¢ | go|78 226|23] €54
— S 2.5 93516 1@, 27 2521087105 IZ% Fo |77 1237{232|66 2
[75% K s |52 027 BGILI0.YFoT [96 18/ 79’#5"1 Yo 165 2
— 2 (7.5 1733.2 0.22 PATlecT o olfPs | ¥} 179 22023 €S 23
1767 a | 5o 19399 1 ©0./7,_0.SJ057 8,5 175 |5/ 77 2231232) |6¥
e [ 22.6€ (96 T2 ] & 0360 S %0 IS Y18 171 230235 €Y
[Fov | v | 28 9322 0. /7 310, 527,53 (Y2 |77 2YF 122X ¥
- 3. 27.5 35,2 1O /9 BYYa¥Y7, 9 7735 | p2| 727 R2y|Z33 e
1565 | End 1 932"30 A ——— " : i
1§10 \ T 27010, 11 03¢ 03%]6-0 I8 | X[ 15912501222 & 2}
— > T9s.0 10.13 1090.9/1¢.5 | [0V § 150 232 130 |£5 2k
177K 99,5079 oyflo%le S| 7961 I7 | FO Z37E71 1e7
=] 013 [0l 7 i3s3 gollg7 | F2ITo 122 33%&&5
82 | |.7¢%.0 O, 20 oz ol tT.0 | (7o |52\ FO 9123:4 (€324,
— ] g I (.22 ofd oA Bl x| £ r0 23612332 162
W | i s 129,85 |0, 3] W.1710.77117.0] /7€ 152 Yo DY{|237 164
St LI S TY6.91@. 22 ;g'/m? (7.0 [9.5 | 72150 120123y €5 23
. | I32 407 5o 2 7B or 0 sY |70 T3 5] 171 2271235 164 2
= S 5i55 b 3yIZ0 | 179 V] |Fo 2251232 ¢ £ 2
/X35 Goto o 21 0@ P-6h | JYol [73 [ X1 100 R37 \2Y K52
— T o |0 fz 937037 Ko | J72 151 7 kL.
1X¥%e 3 3oV il —
> MOISTURE DETERMINATION SYSTEM LEAK CHECKS -@-; "
IMP INGER - 1 2 3 4 5 Time Rate (cfm) Vac¢i"(id.Hg)l
Final . <X Alli7z251 d.926 — ¥ -
Initial ico | 1606 O gso.3 3< A 0.00 1 T 7
Difference 7 3
| Total Moisture Collected:

Impinger Catch Description:
DETERMINATION OF GAS COMPOSITION BY ORSAT ANALYSIS

i

Sample Id: Replicate 1 Replicate 2 Replicate 3 Averape’
Buret Percent Buret Percent Buret Percent " {:Percent
Reading | Volume | Reading } Volume Reading | Volume |Compound Volume

Initial Reading :

Carbon Dioxide cO?2

Oxygen Y

Carbon Monoxide co ‘

Total Sampling Time, min.: §0 : Lo
FORM: S-Fb-5 © volum@8of Gas Sawmpled, DCF: 27.9

e ey oo o i s et e e
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Visible Emission Obsecvation Form
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START IIME SToF_ Tim
SOURC‘E NAME OBSERV'Z"ON oor 13530 4.3
(Z" vies Z' : ssq A
ADDRESS : S 45 o | 15| 30] 45
MIN 0 {5} 30 —
T I FMERIP] BRI
22 [ SV O[1Dl§
cm'M/- J STATE 4y 4 f 2P 2 f O ; .{ Tl o 5,
indom A 3 1S10|l01 O ‘ )]
PHONE SOURCE 10 NUMBER 0 10l< ol o (S IO
PROCESS EQUIPMENT OPERATING MODE s | ¢ 5 < MEARS \9 \ 01O
Divm _ Dryer : —DE s | O < S S 35 O 5 g0y
CONTROL EOUI;P:'EZ} OPERATING - T S- 5 ; S
Wet Sobpor ARIE4IEN 515 1o
DESCRIBE EMISSION POINT . \/ p ( ™ID D= [ €[S D E 1
starr STACIC srop - 5 " 5 < o g i
HEIGHT ABOVE GROUND LEVEL|HEIGHTRELATIVE TOOBSERVER) g 5 [4dle) _ 2
START 40 ' _ sroe staRT MO __s10rY g < loliolo|©ls: S1holb
DISTANCE FROM OBSERVER, | DIRECTION FROM OBSERVER TS ( o PRI \0l. ¢
sranr |00 '_sror /| sranr NE_s1or = . 2| [ 10} -
DESCRIBE EMISSIONS 2 | ClO1S HO T P
START M\“hg sroe '\’\uwxf/ 13 5 ol O 5 3] €1\D1S -
EMISSION COLOR J PLUME TYPE: CONTINUOUS O |— <510 (O] 4 11D S \S1 0}
START Wi\ STOP FUGITIVE O INTERMITTENT 2, — ~ o
WATER DROFLETS PRESENT: | IF WATER DROPLET PLUME: s | 1015 1101 D 10
. OO YES ATIACHEO XX DETACHEDD [ o1 " [} iy REIIES SIIdIT O
POINT IN THE PLUME AT WHICH OPACITY WAS DETERMINED I z <c |+ < o lo g _
START © Lywr O{uq} STOP > <= ' _5, )/ T g < < {
. | DESCRIBE 2ACKGROUND J 1SS . : <10
| srarr GXy . sroe v 1 C ol 20 g 2
BACKGROUND COLOR SKY CONDITIONS ‘ ERITEIAEAEIIT 1SS
.1 sraar W\we . STOP \ wel s7aRT C\end STOP clent — el lyls
WIND SPEED - . I WiND DIRECTION & 2 | €| SO 1 O X T
SraRr 36- 30.51’0 “lsrarr Mo sror N 22 ol 110 - | 52 TI0 10 D .
AMBIENT TEpp, . | WET BULE TEMP.| Rtpercent e ATy p | 8 | €} 83 Sl holy
stanr 5 sror XN T Tclo 1= 0ls S ho!
— . LN 1
' ' ' : L
Source Layout Sketeh Draw North Arrow 25 5 ! { O S’ 55 \ 0 D \ b 3 g
@ w || sis o] ss] SIS Moo
/( 7 o [glto [o [ 7 huolS lin Lo
mission Point e o S, ' o o 58 _-% S W0 gD
3 [H 15101015 S\
Sun<> Wind P 20 ?op A%n. lo?r ! N?MBEEOF fgqomgs Aei&' ’
Plume and = 0:'“"""’ Positio st Pertod % WERE
140 RANGE OF OPACITY READINGS xtMU:M
" Son Locatdpdine - _ Nﬂﬂ;’wfm ue
' OBSERYER'
. é ‘i\ 'ﬂ:y“ Lo DATE
COMMENTS S oo 624y
ORGANIZA non.f T € "y M‘Nc“h\
T oare
{ HAVE RECEIVED A COPY OF THESE OPACHY OBSERVATIONS cmnrgq(ev PATE Yoy~ ay
fffff TE DATE VERIFIED 8Y DATE . 1
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SUMMARY OF PARTICULATE EMISSION TEST LABORATORY DATA

PROJECT NUMBER: 9174 COMPANY: L.C. KRUSE
TEST NUMBER: 2 SOURCE: SCRUBBER OUTLET

MASS OF PARTICULATE MATTER COLLECTED, GRAMS

FRONT CATCH BACK CATCH TOTAL

PARTICULATE
RUN FRONT CYCLONE FILTER FRONT IMPINGER IMPINGER BACK MASS

NUMBER WASH CATCH CATCH TOTAL CATCH #+ HASH TOTAL COLLECTED

{ 2.1241 2. o000 Q.46811 2.7232 0.0484 B. 8495 0.897% 8.3231

2 B. 0454 2.ea00 8.2575 2. 1819 Q.0014 2.008%0 2.0104 B.1143

3 2. 1514 0. 009 0. 4599 0.8014 8. 0242 B.04469 B.4731 B.8745
# NOT APPLICABLE #%  CHLOROFORM/ETHYL ETHER EXTRACTION

21
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PROJECT # ?‘1/057 company L.C. 1Cuse
TEST DATE(S) _-6-2% SOURCE _Outlet Seevblber

EPA METHOD 4 LABORATORY REPORT

—_—-_—-._—__--.-...—.—__.-—__—-_.—_.-_-...—.-__..._..-_._...__-_.__-.—-———

TEST-RUN # IMPINGER # INITIAL FINAL GAIN DESCRIPTION

1 100 320 230
\ 2 100 S35 323% \
: 3 0 T~ 3 pler
%j\\,\ 4 4.8 $31.4 180
TOTAL MOISTURE GAIN, ML = _S\O-\ -
TEST-RUN # 1 100 20 120 \
’ 2 100 o AL , \o¥ X
3 O &
> 4 2483, Y 7990 Aod

TEST-RUN # 1 100 Uy LY
~ 2 100 T30 YA \ \,\ \
) 3 0 > 2 ,(/ O
%_\\6 4 S0 67,9 1.6
5 — — ——
TOTAL MOISTURE GAIN, ML = 1AM ¢

_—_—.._—_...____-_.__—._..-.-.._.—.-__._.__..____._.__..
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Date: q"g"c\b

CALLBRATION
DRY TEST METER/ORI FLOE METER

Barometcic Pressure, in. Ug.

e

s 1o 2%

EQUIPMENT IDENTLFICATION

¢ = Vu & Pb & (Tdedsd) / ( yd & (Po+H/13.6) # (TwradB) )

Conctrol Unit ¢ bey Test Meter Wer Testc Mecer Calibracion Type |
Mfg: mmt Mfn: Rockwell ME g :GCA Corporation General: X
Model: Universal Model: Model: Precision tost—test:X
sN: 92-9093 SN: EEI-CB9Y . SN: 11 AH 12
~ -]
: EQUIPMENT CALIBRATLOH
Orifice Wer Test Hecet Dry Test Mecef
Pressure| Pump | Volume, CF Volume, CF Temperature, oF | Elapsed
Drop Vac. Temp. Inlet Outlet | Time,
in. WC | in.Hg | Initial} Final| °F Initiall Final |Leitrial}Final Inicial|Final min.
H Voi | VYuf | Tw v4i | VdE T;3 | Tig | Toi | Tof Q
0.5 T 7 ISEn N6 [énua |v.osay % 494 g0 g0 kg}
1.0 o iC.car |1xs03] 15 1y.059130.964 Y 9\ 80 40 \
2.0 o ljm.a0d |ad.5a4] 1S 130,964 W.e6S| 44 99 g0 | §> \D
3.0 0 lZea lan3s| N6 [nu.gnisd 828 30 34 g0 90 10
COMPUTER PRINTOUT
' |
H Vg Tw vd Td 0 ¢ Ha |
8.5 5.6%1 75 5.918 B1.5 148 0.9734 1.7821
1.8 8.511 75 8.585 g3.8 15.@ 9.9589 1.8218
2.8 10.392 75 13,901 85,3 13.0 0.9:83 1.8273
3.0 .73 73 18.257 g1.8 10.8 B.952% 1.8661 |l
AVERAGE CORRECTION:-FACTOR: C = 8,957 |
. AVERAGE. ORIFICE COMSTANT! Ha = 1.8243 l
EQUATIONS: | |
Vg = Vwf = Vi ;
vd = Vaf - Vdi i
Td=(Tii+Tif+Yni+TofII§ i
!

H3 = B.0317 # H & ((T_u%b@)ﬂNu)"‘Z / ( Ph & (Td+462) )

Brenge CT= 0.9¢ 4 |

Calibracion Perfocmed by:

37 e S\
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Asphalt Plant Operating Conditions During Stack Testing

- Rev/YH/[33
Test Datals} 7—¢C~73
Plant Mfr. & Model é C. kﬁu e ~Seus Type (circle on" Conventional
(vt jau.. /MAJ Other (lisy:
Poifution Control Equipment: Baghouu wet scrubber cyclona  multiclene
~  {(circle one) If wet scrubbing: /Uv% scrubber water rocyclad

List model: Normal prevsure drop across control equipment: . . Jincheg water
Air flow through control equipment: acfmast ____ _F Was control squipment opersting normally during testing? — ——-

Dats & procedures of last maintenance/cisaning of control agquipment

Fuel:
ltemize all fuels and materials added to the combustion process during the test period. List fuel type used during

testing (if oil, specify grade) . If other units of measure are used, specify and calculate appropriate heat input,

Test No. Fuel Input | BTU/GAL | Heat Input | %Moisture (as received in aggregate)
— | teaimn (as received) { (BTUMR) Virgin rocycle | combined
Run 1 .
Run 2
Run 3

Is the above fuel substantially the highest sulfur containing fuel normally burned?
Production specific fuel usage: (circle one) measured or calculated: cubic foot/ ton hot mix
galfton hot mix

No. of Burners: Burner{s) rating: MMBTU/MR = 100% setting

Jperation:

i

¥ton requestad,

e

s Dvtsion Manager,

Position;
Note: All information required must be completed and submitted as part of the performance test. Failure to submit
‘the required information will result in an incomplete performance test report.

39

time burner | aggregate rocycle asphait Drum Mix | dust collector 1 acrubber water |Other (list)
15 min. | setting [ tons per haur | tons par hour | tons per hour temp. pressurs drop flow rats
intaryals Se ) E inches water onm. .
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i ;"Z’“anv/ e wa/ﬁ— o




Asphalt Plant Operating Conditions During Stack Testing

. Rev/YH/93
Test Datals) 7"'6" ?3
Plant Mir. & Model L C. k"'“ ¢ =Sons Typa (circle one Conventional
YN/ i Other flisu:
cyclone  multiclons

Pollution Control Equipment: Baghouse wol scrubbar
[circle one) ) If weot so::l'ul:rbinng:(0-“:> % scrubber water recycled

Narmal pressure drop ecrose control equipment: _______ inches water
- ecfmat _______F

Date & procedures of laat maintenencncwaning of contro! equipment

List modal:

Air flow through control eqqipmeﬁ'l: Was control equipment operating normally during testing?

Fuel:
itemize all fuels and materials added to the combustion process during the test period. List fue! type used during
testing Gf oil, specify grade) . If other units of measure are used, specify and calculate appropriate heat input.

rest No. Fuel Input | BTU/GAL | Heat Input { %Moisture (es received in aggregate)
— {(Gatfhr} {as received) {BTU/MR} Virgin recycle combined
Run 1
Run 2
Run 3

is the above fuel substantially the highest sulfur containing fuel normally burned?
Production specific fue! usage: {circie one] measured or calculated: cubic foot/ ton hot mix
gal/ton hot mix

No. of Burners:

Burnier{s} rating:

MMBTU/HR = 100% setting

‘ ' Note: All infor,

By: /

Y -

, Phona: { ]

Position:

/)

\
(=Y o I

the required information will result in an incomplete pgrformance test report.

Operation:
time burner | aggregate recycle asphalt Drum Mix | dust collector ecrubber water [Other (list}
15 min. | setting | tons per hour | tons por hour | tons per hour tamp, pressurs drop flow rate
_'1’ intarvals| % L E inches watar apm
by Butro lzes | = Pea lzss’| & 35D |\ A
Soo|70 |ALS | /84 l’ssT | S RSO [SAL
451 20 | o< ek laox| 9 s SR
4:.20] 7o AL /.3 vy | 9 K~ |
s |70 1R &5 .30 [rso | 2 30 |R
Eod |70 |2 o% & laso | 9 R0 N AL
s/ |72 | 295 /.2 |lasp| 2 Ser 2,
530 |70 (oS & 4 1ase| 9 QST ST
L { 45|70 A& /Y a0 ] @ s [$77
Cod7o |AysT Z =S 8¢ & |84
Voils| 7D |4 25 LN 2oy | 7 I3) 1IN
o30[70 (A4 3 (20| P [ R
Plent O : oyon: 1 cortify that the information sdomitted harein ie accurate and correct and that no
fmation requested w it om the Division Manager.

D) Shs?

mation required must be completed and submitted as part of the performance test. Failure to submit
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Minnesota Pollution Control Agency

July 7, 1993

Mr. Alan L. Trowbridge

MHMT Environmental Services, Inc.
4610 North Churchill Street

St. Paul, Minnesota 55126-5892

Dear Mr. Trowbridge:
RE: June 30, 1993, Fax Notification Of Retest

The Air Quality Division (AQD) has received the retest notification submitted
June 30, 1993, for the LC Kruse & Sons, Inc. asphalt plant.

The port locations submitted are acceptable. No pretest meeting is necessary
since the retest shall follow the same testplan and protocol agreed to for the
initial test.

The scheduled test date is July 6, 1993. Notify Mr. Steve Sommer, at the
Harshall Regional Office, of where you will be located during the retest.
Mr. Sommer may be reached at (507)537-7146.

Sincerely, ) '
Yolanda Hernandez

Compliance Determination Unit

Compliance and Enforcement Section
Air Quality Division

YH:mlp4757

cc: Mr. Darrin Kruse, L.C. Kruse & Sons, Inc.
Steve Sommer, Marshall Regional Office
Greg Siems, AQD
AQD File No. 323B

Printed on recycled paper containing at least 10% fibers from paper recycled by
consumers. TDD (for hearing and speech impaired only): (612)297-5353.
520 Lafayette Rd.; St. Paul, MN 55155-4194; (612) 296-6300; Regional Offices: Duluth » Brainerd » Detroit Lakes « Marshall « Rochester
Equal Opportunity Employer + Q@med on Recycled Papes

L]
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FACSIMILE TRANSMISSION PAGE 1 of 2
I From: Alan L. Trowbridge To: Ms. Yolanda Hemandcez
: MMT Environmental Services, Inc. Compliance and Enforcement Section
Phone: 483-9595 Air Quality Division
Fax:  483-2699 : Minnesota Pollution Control Agency
Date: June 30, 1993 Fax: 297-770%

! Re: lntcnf—to-Tcst Notification - L.C. Kruse & Sons, Inc.

{( Dear Yolanda:

On June 9, 1993, MMT Environmental, Inc. (MMT) conducted a source emission compliance test on the
portable hot-mix asphalt plant operated by L.C. Kruse & Sons, Inc. near Windom, Minnesota. The test
results were not favorable and the plant would like to schedule a re-test for Tuesday, July 6, 1993,

I Since the initial test, the plant has gone through the scrubbing system and has installed a new, lower
velocity exhaust stack which is shown on the attached sketch. Except for the change in exhaust stack

configuration, the test plan remains unchanged.

If you have any questions or comments, please call Darrin Kruse (507-662-5205) or myself (483-9595) as
soon as possible.

tr
%

Alan L. Trowbndge
Director of Technical Services

enclosure
ce: Darrin Kruse, L.C. Kruse & Sons, Inc.

|
l ¥ VA
i

\_,__ 4610 N. Churchill St. « St. Paul, MN 55126-5892 « £12/483-9595 « FAX 612/ 483-2699 -

|
i o
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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.

A.

Test Methods

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 cyclenic
flow by straightening vanes must also be verified by checking the cyclonic
flow 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). .

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

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

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

EPA Method S as amended in Exhibit C dnd Minn. Rules 7005.0300 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.% dsem/hr (0.53
dscf/min). Report the results as dry catch only; and wet and dry catch
separately.

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. CJ Ak;u%— e x;éi,_aéi

AQD File No.: 323B ' . é¢5~¢t4u~f4;z,

NOTE: The protocol, testplan, and information required in Exhibit C shall be
submitted 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

I. GENERAL INFORMATION
Permittee:

Contact person:

Telephone number:

Mailing address:

AQD File No.

MPCA permitting engincer:

Applicable regulations for
each source tested (be specific):

Reason for testing:

Is this test for initial
compliance demonstration:

Drawings showing location
of sampling ports included:

|7 May, 1993
Page L of 3

L C Kruse and Sons, Inc.
Darrin Kruse

507/662-5205

Box 899, Lakeficld, Minncsota
323B

GGS

Permit requirement

No

Shall be submitted to Tom Kosevich,
Compliance Determination Unit

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

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

agreed upon with the Pemittee, or
Pre-test meeting needed:
If. 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.

Itis 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:

I. 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.
w,y;&i M/Z'

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

3. Permittec must be ready to burn specified fuel.,

3. Permittee may have to install sampling taps on the fucl feeding line to the burner.

46
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TEST PLAN FOR ASPHALT PLANTS {7 May, 1993
Page 2 of 3

L TEST PLAN -

The following is the test plan developed for

A. Emission point(s) to be tested: (specify plant maker and modcl)
B. Paramcters to be tested at each emission potnt:

C. Fue! sampling and analysis. (Fucl 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 burned 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 moisture 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 '

I. 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 onc analysis of moisture content in each composite 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 fuct oil, No. 5 fuel oil, No. 4 fuel oil, No. 3 fuct oil (sometimes described as clanficd
or industrial fucl oil), No. 2 fuci oif, No. | fuel oil, LPG and natural gas.
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TEST PLAN FOR ASPHALT PLANTS 17 May, 1993
Page 3 of 3

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 donc 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 cntirety i.c., 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 sheet 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.

¢) 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 the 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 bagho;lse

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
48






