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RESULTS OF A
SOURCE EMISSION COMPLIANCE TEST
ON A HOT-MIX ASPHALT PLANT PROCESS SCRUBBER
) OPERATED BY
L.C. KRUSE & SONS, INC,
TALCOT LAKE, MINNESOTA
August 16, 1993

MMT Report Number 10004
MMT Project Number 9425
Report Issued September 2, 1993

1 INTRODUCTION

MMT Environmental Services, Inc. (MMT) was contracted by L.C. Kruse & Sons Inc. to perform a
source emission compliance test on a single source at their portable hot-mix asphalt plant operating
near Talcot Lake, Minnesota. The plant is a Portec, Inc., Pioneer Division, model DM with senal
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 August 16, 1993. This report presents the results of
the test program along with all substantiating documentation.

The MMT sampling team consisted of Messrs. Ted Gibbons, Bill Anderson and Alan Trowbridge.
Mr. Daniel D. Schultz of L.C. Kruse & Sons, Inc. and Mr. Wayne Jacobson of Jacobson Engineering
Inc., a consultant to L.C. Kruse & Sons, were present 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 0,075 grains per dry standard cubic foot and an average source
particulate emission rate of 16.34 pounds per hour.

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

The average process weight rate (aggregate + asphait) during the test period was 252 tons per hour.

Minnesota Air Emission Permit number 323-B-89-0OT-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 the mass concentration standard during the test period.
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Table 2.1
- Summary of Particulate Emission Test Results
L.C. Kruse & Sons, Inc. Asphalt Plant, Talcot Lake, Minnesota
Aggregate/Asphalt Drum Mix Operation Scrubber Exhaust
August 16, 1993

Parameter Run #1 Run #2 Run #3 Average
Time of Test, hr
Start 1247 1456 1630 -
Finish 1359 1608 1742 ---
Effluent Temperature, °F 168 171 159 166
' Effluent Moisture Content, % v/v 383 399 33.0 37.1
Effluent Composition, % v/v dry:
Carbon Dioxide Content 6.0 5.8 6.5 6.1
Oxygen Content 13.0 13.2 12.7 13.0
Effluent Volumetric Flow Rate:
Actual Conditions, acfm 49,572 50,578 50,932 50,361
Standard Conditions, scfm 39,625 40,195 41,279 40,366
Dry Standard Conditions, dscfm 24,451 24,146 27,638 25,412
Sampling Isokinetic Variation, % 104.8 101.0 95.2 100.3
Effluent Particulate Concentration:
Front Catch Only,
Actual Conditions, gr/acf ; 0.0288 0.0254 0.0299% 0.0280
’ Standard Conditions, gr/scf 0.0360 0.0319 0.0368 0.0349
Dry Standard Conditions, gr/dscf 0.0584 0.0531 0.0550 0.0555
Back Catch Only, . . . g
" Actual Conditions, gr/acf 0.0087 0.0108 0.0098 0.0098
! Standard Conditions, gr/scf 0.0109 0.0136 0.0121 0.0122
. Dry Standard Conditions, gr/dscf 0.0177 0.0227 0.0180 0.0195
fl Total Catch;
' Actual Conditions, gr/acf 0.0376 0.0362 0.0396 0.0378
Standard Conditions, gr/scf 0.0470 0.0456 0.0489 0.0472
Dry Standard Conditions, gr/dscf 0.0761 0.0759 0.0731 0.0750
Source Particulate Emission Rate:
Classical Method, Ib/hr 15.97 15.71 17.32 16.33
Ratio of Areas Method, Ib/hr 16.72 15.86 16.48 16.35
. Average of the Two Methods, Ib/hr 16.35 15.79 16.90 16.34

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

Duriﬁg 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.

Scrubber water was 100 percent recycled.

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, Talcot Lake, Minnesota
Aggregate/Asphalt Drum Mix Operation Scrubber Exhaust
August 16, 1993

Parameter Run #1 Run #2 Run #3 Average

Time of Test, hr

Start 1247 1456 1630 -

Finish 1359 1608 1742
Process Weight Rate;

Aggregate Usage, ton/hr 230.0 2422 241.0 237.7

Asphalt Usage, ton/hr 13.2 14.1 14.3 13.9

Total Process Weight Rate, ton/hr 12432 256.3 255.3 251.6
Aggregate Moisture Corftent, % 58 517 54 5.6
Burner Setting, % ‘ 54 - 5% 55 - 55
Product Mix Temperature, °F 290 290 290 290
Scrubber Operating Parameters; '

Pressure Drop, in WC 12 12 12 12

Water Flow Rate, gpm 400 400 400 400

3
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4 TEST PROCEDURES

In order to determine the pollulant 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.

A test for cyclonic flow was performed using the S-tube null-reading technique of EPA Method 1,
Section 2.4. The test yielded an average yaw angle of 2.8 degrees. This indicates that the sampling
location was acceptable as the yaw angle criteria of less than 20 degrees was met,

4.2 EFFLUENT VOLUMETRIC FLOW RATE

The effluent volumetric flow rate was determined per EPA Method 2 which is entitled
“"Determination of stack gas velocity and volumetric flow rate (Type S pitot tube)". Gas velocity
pressure (head) and temperature data were obtained during each EPA Method 5 particulate test run
by traversing each of the sampling points defined by EPA Method 1. This data along with gas
density (EPA Method 3) and moisture content (EPA Method 4) 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 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 S 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, Talcot Lake, Minnesota
Aggregate/Asphalt Drum Mix Operation Scrubber Exhaust
August 16, 1993

SAMPLING LOCATION DATA

Stack Cross-Sectional Dimension; Number of sampling points;
Depth (traverse dimension), inches... 47.0 Required by EPA Method T................. 25
Width, inches...........ccoocvvoiviviironnns 41.0 Actually used.........c.coooooiiins 28
Equiva{ent diameter, inches.............. 43 .8 Number of ports .......oovveen. rrerrerirae 4
. . Number of points per port................. 7
Length of straight, undisturbed flow;
Before pons‘, inches.....ccooeeveeiiii, 96.0 Particulate test sampling time;
After ports, inches e 36.0 Minutes per point: ...........ccoovwrvrrrvreenss 25
Before ports, stack diameters........... 2.19 Minutes per test Tun:..........ccc.oceeune. 70.0
After ports, stack diameters............. 0.82

SAMPLING POINT LOCATION WITHIN STACK CROSS-SECTION

Point Percent Inches 1T % %
u m i~ T
N ol fon ===
2 2143 ... 10.1 Points >
Pl 1 L k-[—*-—l""*—' —-k-————).(-—*
S 3570 v 16.8 Ml e o
oo, 50.00......... 23.5 ol e e i e
S 64.29 ...... 30.2 R i e e e
I~ 7857 e 36.9 B e et e
T e, 92.86............ 43.6 Ports A B C 0
SAMPLING SITE SCHEMATIC

Sampling Ports poed

( / — 96"

Drum Mixer Venturi Scrubber % '
Blower

o

i |
[J {1 0

36"

d]
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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 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. 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.
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Figure 4.2 Sampling Train Description
L.C. Kruse & Sons, Inc. Asphalt Piant, Talcot Lake, Minnesota
Aggregate/Asphalt Drum Mix Operation Scrubber Exhaust
August 16, 1993

PARTICULATE SAMPLING TRAIN IDENTIFICATION

Sampling Train Manufacturer: ..... MMT Environmenta! Services, Inc.

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

Hot Box Set-up and Operating Temperature,
Cyclone used: ..........c.oceeeneen No
Filter Media: ........ e 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 m! deionized, distilled water

Impinger #2: ..... Standard Greenburg-Smith design, 100 m! deionized, distilled water
Impinger #3: ..... Modified Greenburg-Smith design, empty
Impinger #4: ..... Maodified Greenburg-Smith design, ~ 250 grams silica gel, indicating type

Probe Nozzle Used: ........ MMT #L13, 0.241 inch diameter, stainless steel
Sampling Probe Used: ... MMT #70, 70 inch effective length with stainless steel liner
Pitot Tube Used: ............ MMT #67, S-type, 0.841 coefficient

PARTICULATE SAMPLING TRAIN SCHEMATIC

P
Stack l
Probe —
Filter
Type-S Pitot Tube Holder
> =
Thermocouple . Cyclone
Hot Box Cold Box & lce Bath

GasTFlow :
Yacuum

By-Pass Valve Ouage

Orifice

“ r O] Main

1] Vacuum } Valve
. - Pump
Temperature | |Pitot Tube Orifice Ory Test
h'geter Manometer Manometer Gas Meter ;2:5:::'“"
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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 chioroform/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 emussion 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

ernissions from stationary sources".

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

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

recorded to the nearest 5 percent opacity.
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5 QUALITY ASSURANCE

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

4

5.1 SAMPLING QUALITY ASSURANCE

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

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

+ filter numbers and tare weights of all filters available for the test

+ results of an acetone residue analysis on the acetone to be used during the test

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

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

5.2 ‘ANALYTICAL QUALITY CONTROL

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

Instrument selection

+ Laboratory services *

+ Glassware + Reagents

+ Solvents ‘ + Gases :

+ Analytical performance + Laboratory safety

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

are also calculated.

5.3 CALIBRATION GASES

MMT uses either EPA Protocol | 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 ooeunn ACTUAL CUBIC FEET PER MINUTE

DEGF ....ii DEGREES FAHRENREIT

BOF ceiaain, DRY CUBIL FEET

DSCF c.uunnen DRY STANDARD CUBIC FEET

DSCFM «.ovals DRY STANDARD CUBIC FEET PER MINUTE
FPS ...+..... FEET PER SECOND

B tinenninnan GRAMS

GR/ACF o..... GRAINS PER ACTUAL CURIC FOOT

GR/DSCF ..... GRAINS PER DRY STANDARD CUBIC FOOT
6R/ECF ...\t GRAINS PER STANDARD CUBIC FOOT

IN ceeinais INCHES

INHG «iuanes INCHES OF MERCURY

IN WC ...,... INCHES OF WATER

LB/HR «uu.ss POUNDS PER HOUR

LB/LB-MOLE .. POUND PER POUND-MOLE

MIN ..oeae MINUTES

ML eieanees MILLILITERE

SCF vvveninns STANDARD CUBLC FEET

SCPAM ..uvss STANDARD CURIC FEET PER MINUTE
] . SQUARE FEET

% V/¥ DRY ... PERCENT BY VOLUME, DRY BASIS

DEFINITION OF STANDARD CONDITIONS

STANDARD TEMPERATURE ..... &B DEGREES FAHRENHEIT
GTANDARD PRESSURE ........ 29.92 INCHES OF MERCURY

11




DEFINITION OF VARIABLES

An ...
As .
Bwp .
i Bus ...
Cat ...

ch ...
Mt ...
Lo .
(-1 J

Cut ...

D ....
Md ...
Ms ....
NI ....
Lo} QU
Pb ....

Pg ....
Po ,...

Ps ....
Pv uu.
Ga ...,
Qs .
Qsd

Rce ..

Rrs ...

81 ....
SW ocaun
Ti w.ee
Ts vuve
1" .
Vms ..

: VS vans
Vu ...

Wb ...,
L] S

CROSS-SECTIONAL AREA OF NOZILE, SF

. CROSS-SECTIONAL AREA OF STACK, SF

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

EFFLUENT CARPBON DIOXIDE 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,bytj Csf: FRONT CATCH ONLY;
Csh: BACK CATCH ONLY: Cst: TOTAL CATCH

EFFLUENT PARTICULATE CONCENTRATION AT STANDARD
CONDITIONS, GR/SCF§ #=f,byt; Cuf: FRONT CATCH ONLY;
Cuwb: BACK CATCH ONLY: Cwt: TOTAL CATCH

NOZILE DIAMETER, IN

. ISOKINETIC VARIATION, ¥

EFFLUENT MOLECULAR WEIGHT, LB/LE-MOLE, DRY BASIS
EFFLUENT MOLECWLAR WETGHT, LB/LB-MOLE, WET BASIS
EFFLUENT NITROGEN CONCENTRATION, ¥ W/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 FLOM RATE AT STANDARD CONDITIONS,

DRY BASIS, DSCFM

SOURCE PARTICULATE EMISSION RATE, CLASSICAL
METHOD, LB/HR} #=f,b,t} Rcf! FRONT CATCH ONLY;
Rcht BACK CATCH ONLY: Ret: TOTAL CATCH

SOURCE PARTICULATE EMISSION RATE, RATIO OF
AREAS METHOD, LB/HR; #=f,b.t; 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 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, &

. TOTAL MASS OF PARTICULATE MATTER COLLECTED, G

DRY GAS METER COEFFICIENT, DIMENSIONLESS
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EQUATIONS USED TO CALCULATE PARTICULATE EMISSIONS

an
As
Ag
Ps
NI
Wt

1}

1t

9.085454154 % Dn o Dn

B.829424154 % §1 » 5]

Sl
Pb

(FOR ROUND STACKS)
* Su / 144.6 (FOR RECTANGU{.AR STACKS!

+ Pg/1l.4

100.0 - Cp - 0X - CM

Wf

+ Wb

Vms = (52B/29.92) # Vm # Y # (Pb + Po/13.4) / (Tm + 450.0)

Vu = 0.04787 % V1

Bus = Ve / (Vu + Vms)

Bup = 180.8 @ Pus
B.440 #+ CD + 0.328 %+ 0X + 08.282 @ (NI + (M)

Md
Ms
Vs
Qa
Qs
Qsd

Csf
Csh
Cst

Cuf
Cub
Cwt

Caf
Cah
Cat

Rcf
fcb
Ret

Rrf
Rrb
Rrt

2

noun

nonn

Md
83.
60.

Qa

# (1,0 - Bus) + 1B.§ * Pus
49 + Cp # Py % SOQRT( (To+440.0Q)/(Ms¥Ps) )
8 % Vs ¥ As

* {528/29,92) + Ps / (Ts + 4600}

Gs *+ (1.0 - Rus)

09450 * (Ts+440.8) % Vms / (Ps # Vs # &n * Ti # (1.8-Bus) )

15.42 # Wf / Vus
195.42 ® Wh / Vus
13.42 * Wt / Vus

Csf /7 {1.8 - Bus)
Csb / (1.8 - Bus)
st / (1.0 - Bus)

Cwf % (29.92/528.Q) ® (Ts+4bR.8) / Ps
Cwb # (29.92/528.Q) * (Ts+450.8) / Ps
Cut * (29.92/528.Q% * (Ts+462.@) / Ps~

2.

Q.
a.
a.
e.
2.

@083578 * Csf *» (sd
888578 & {sb + Qsd
208578 » (st + Qsd

8ees78 * Csf * (Vms/Ti} & (As/An)
208578 * Csb * (Vms/Ti) # (As/An)
208578 » Cst » {(Vms/Ti) # {As/An)
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TRAVERSE PQINT DATA SUMMARY AND VELOCITY PROFILE

PROJECT NUMBER: 9423 COMPANY: L.C. KRUSE

TEST NUMBER: 1 SOURCE:  TALCOT LAKE
RUN NUMZER: 1 TIME: B/16/93 1247-1339
TRAVERSE POINT DATA VELOCITY PROFILE

SAMPLING  VELOCITY ORIFICE TEMPERATURE, DEG.F SORT GAS
LOCATION  PRESSURE PRESSURE STACK METER METER  VELOCITY VELOCITY
PORT POINT  IN WC IN WC  6AS INLET OQUTLET PRESSURE FT/SEC

A 1 0.34¢ 8.579 151 78 78 2.383 J8.81
A 2 2.55e 0.928 158 81 Lki @.742 49.72
A 3 8.738 1.228 163 83 79 0.834 57.42
A § 2.870 i.150 165 85 19 2.933 62,79
A 5 1.230 1.75@ 167 86 7% 1.925 69.89
A b 1.150 1,450 167 a7 19 1.872 72.30
A 7 1,258 1.569 168 87 Ba 1.118 73. 44
B 1 0.470 2.5%@ 169 &8 89 8. 684 46,30
B 2 0.5618 B.77a 166 B8 Ba @.781 52.62
B 3 2.948 1.158 167 8% Re Q.97@ 63,37
B 4 1,150 1.459 167 9@ 8L 1.972 72.30
E 5 1.150 1.459 167 99 B1 1.972 72.38
E ] 1.10@ 1.39@ 178 9% 81 1.049 78.88
B 7 1.280 1.520 170 9 82 1.@95 T4.04
C 1 0.408 2.519 178 68 g2 2.632 42.74
¢ 2 @.458 0.820 I76 88 82 Q.80s 54,49
C 3 8.B40 1.868 17a 89 g2 2.917 61.94
¢ & 1,108 1.39@ 16% Q@ a3 1.849 72.83
C 5 1.0838 1,330 7@ N 83 1,825 §9.23
¢ b 1.100 1,790 169 99 83 1,049 78.83
C 7 1.15@ 1.450 168 9 83 1.872 72.36
D 1 Q.10e @.380 17 88 83 B.548 37.95
D 2z 2.599 8.75@ 16% g7 g3 @.768 51.87
1] 3 @.740 8.93@ 178 89 a3 2.860 58.14
D 4 8.78Q 8.99@ 169 91 83 2.883 59.64
D 5 0.6890 1.128 . 166 91 83 R.943 83,56
D b 1.008 1.260 189 92 k! 1.000 67,53
H 7 1.@58 1.338 173 92 83 1.4825 69.42

AVERAGE 0.864 1.132 168 88 81 2.915 a1.74
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PARTICULATE EMISSION TEST CALCULATIONS

PROJECT NUMBER: 9425 COMPANY: L.C. KRUSE

TEST NUMRPER: 1 SOURCE: TALCOT LAKE
RUN NUMEER! 1 TIME: B/16/93 1247-133%
TEST DATA
GAS METER COEFFICIENT 1.011g8 Y VOLUME OF LIGQUID
COLLECTED, ML 559.4 V1
PITOT TUBE COEFFICIENT 8.841 Cp
GAS COMPOSITION, % V/V DRY;

NOZILE DIMENSIONS: CARBON DIOXIDE 6.82 (D
DIAMETER, IN 8.241 Dn QXYGEN 13.02 X
AREA, SF 2.84a317 An CARBON MONOXIDE 2.80 CM

NITROGEN (BY DIFFERENCE} 81,08 NI

STACK DIMENSIONSS
DIAMETER/LENGTH, IN 47.20 S1 AVE. TRAVERSE POINT DATA:

WIDTH, IN 41.00 Su STACK TEMP., DEG F 168 Ts
AREA, SF 13,382 As METER TEMP., DEG F 83 Tm

BAROMETRIC PRESSURE, IN HG 28.4E8 Pb
STACK PRESSURES]

STATIC, INWC -2.77 Pg
ABSOLUTE, IN HG 28.42 Ps
EAMPLING TIME, MIN 7@.08 Ti

VOLUMF OF GAS SAMPLED
AT METER, OCF 43,352 Vi

ORIFICE PRESSURE, IN WC 1,132 Po
SQRT VELOCITY P., INWC B.915 Pv

MASS OF PARTICULATE MATTER
COLLECTED, &3
FRONT CATCH ( 76.7%) Q. 16@7 Wf
BACK CATCH ( 23.73%) 2.08488 Hb
TOTAL CATCH 8.2993 Wt

CALCULATED RESULTS

VOLUME OF GAS SAMPLED
AT METER, DSCF 42.429 Vms

EQUIVALENT VOLUME OF WATER
VAPOR COLLECTED, SCF 26,331 Vu

6AS MOISTURE CONTENTY;
VOLUME FRACTION 9.3829 Bus
PERCENT BY VOLUME 38,29 Buwp

+

PARTICULATE EMISSION PARAMETER

GAS MOLECULAR WEIGHT;
DRY BASIS, LB/LB-MOLE 29.48 Md
WET PASIS, LB/LE-MOLE 23.98 Ms
AVERAGE BAS VELOCITY, FPS 61.74 Vs

GAS VOLUMETRIC FLOW RATE;

ACTUAL, ACFM 49372 Qa
STANDARD, SCFH 39625 Qs
DRY STANDARD, . DSCFM 24451 Qsd

ISOKINETIC VARIATION, %  104.78 I

FRONT CATCH  BACK CATCH TOTAL CATCH

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

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

8.8288 Caf 0.0087 Cab  @.8376 Cat
0.0360 Cef @,0109 Cub  0.0478 Cut
2.8586 Csf B.0177 Csb  0.0761 (st

12.25 Rcf 3.72 Rch 15,97 Rct
12.83 Ref 3.99 Reb 16.72 Rrt

STANDARD CONDITIONS: 4B DEG F, 29.92 IN HG

# NON-APPLICAELE DATA
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PROJECT NUMBER: 9425

TRAVERSE POINT DATA SUMMARY AND VELOCITY PROFILE

COMPANY: L.C. KRUSE

TEST NUMEER: i SOURCE:  TALLOT LAKE
- RUN NUMBER: 2 TIME: 8/16/93 1456-1698
TRAYERSE POINT DATA VELOCITY PROFILE
SAMPLING  VELOCITY QRIFICE TEMPERATURE, DEG.F SORT GAS
LOGCATION  PRESSURE PRESSURE STACK METER METER  VELOCITY VELOCITY
PORT POINT  IN WC IN WC GAS INLET QUTLET PRESSURE FT/SEC
A 1 8.38@ 2.480 171 83 85 B.616 41.88
A 2 0.598 2.740 179 86 B3 B. 768 52.15
A k! 9.720 2.902 178 87 83 . 2.849 57.68
A 4 @.780 B, 7A@ 170 88 85 8.883 59.96
A 3 0.810 1.820 169 89 85 a.500 51.23
A & .99 1,240 178 99 85 2.995 &7.35
A T - L.1e2 1,380 17¢ L) 85 1.849 71.22
B 1 8.3 8. 408 170 91 86 B.566  3B.402
B 2 1.009 1.250 169 92 ab 1.0 47.83
B 3 1.108 1.380Q 179 94 B& 1.049 71.20
B 4 1.150 1.448 172 95 a7 1.872 72.92
2 3 1.10@ 1.380 in 95 B7 1.249 .26
B [ 1,108 1,380 172 24 Be 1,049 7.3
2 7 1.150 1.319 m 97 8% 1.e72 72.84
C 1 9. 38@ 8.430 7@ 95 B @.516 41.85
C 2 8.520 2.738 179 95 ge 2.787 33.43
C 3 @.85e 2.97¢ 169 57 89 @.922 62.54
C 4 2.99@ 1.128 169 97 89 @.993 &67.49
C 5 1.832 1.19@ 17¢ 98 2 1.823 69,36
¢ ) 1.15@ 1.310 171 %9 58 1.872  72.B4
¢ 7 1.209 1.340 173 99 o 1.893 74,54
D ! 0.5% R.672 17e 97 b @.768 32,15
D 2 2.608 8.480 170 kL] N Q.773 52.99
b 3 8.678 B. 750 172 98 91 2.81% 353.57
: D 4 0,888 1.000 169 99 1 @.938 43,463
] 5 i.1ed 1,250 14% 180 N 1.849 71,14
D 4 l.15@ 1.310 173 7 181 92 1.872 73.09
o 7 1.258 1.420 177 180 92 1.118 76,32
AVERAGE 2.885 1.852 in 3 B8 2.727 62.9%
16
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PARTICULATE EMISSION TEST CALCULATIONS

PROJECT NUMBER: 9429 COMPANY: L.C. KRUSE

BAROMETRIC PRESSURE, IN HG 28.44 Pb
STACK PRESSURESS

STATIC, IN WC -8.56 Pg
ABSOLUTE, IN HG 28.4@ Ps
SAMPLING TIME, MIN 70.98 Ti

VOLUME OF GAS SAMPLED
AT METER, DCF 43.76% Vm

TEST NUMBER: 1 SQURCE: TALCOT LAKE
RUN NUMPER: 2 . TIMEs - B/14/93 1435-1408
TEST DATA
BAS METER COEFFICIENT 1.8110 ¥ VOLUME OF L1QUID
: COLLECTED, ML 578.3 Vi
PITOT TUBE COEFFICIENT 8.841 Cp
GAS COMPOSITION, % V/V DRY;

NOZZLE DIMENSIONS; CARBON DIOXIDE 5.8@ CD
DIAMETER, IN 0.241 Dn QXYGEN 13.28 X
AREA: SF 2.800317 An CARBON MONOXIDE 2.2 CH

NITROGEN (BY DIFFERENCE) 81.@8 NI

STACK DIMENSIONS;

DIAMETER/LENGTH, IN 47.00 S AVE, TRAVERSE POINT DATA3
WIDTH, IN 41,88 Su STACK TEMP., DEG F 171 Ts
AREA, SF 13.382 As METER TEMP., DEG F 91 Tm

ORIFICE PRESSURE, IN WC 1.052 Po
SORT VELOCITY P.s IN WC 9,927 Pv

MASS OF PARTICULATE MATTER
COLLECTED, G}
FRONT CATCH ¢ 78.1%) 2.1392 uf
BACK CATCH ¢ 29.9%) 2.08573 Wb
TOTAL CATCH B.1987 Wt

CALCULATED RESULTS

VOLUME OF GAS SAMPLED
AT METER, DSCF 49,387 Vms

EQUIVALENT VOLUME OF WATER
VAPOR COLLECTED, SCF 26,844 Vu

GAS MOISTURE CONTENT)

VOLUME FRACTION - @.3993 Bus
PERCENT BY VOLUME 39,93 Bup

PARTICULATE EMISSION PARAMETER

GAS MOLECULAR WEIGHT;
DRY PASIS, LB/LE-MOLE 29.46 Md
WET BASIS, LE/LE-MOLE 24,88 Ms

AVERAGE GAS VELOCITY, FPS 462.99 Vs
GAS VOLUMETRIC FLOW RATE;
ACTUAL, ACFM 58578 Qa
STANDARD, S(FM 4395 Qs
DRY STANDARD, -DSCFM 26145 Qsd

ISOKINETIC VARTATION, ¥  1Q1.@@ I

FRONT CATCH  BACK CATCH TOTAL CATCH

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

. PARTICULATE EMISSION RATE, LB/HR

CLASSICAL METHOD
RATIO OF AREAS METHOD

8.0254 Caf 0.0t08 Lab B.8362 Cat
Q.0319 Cuf  0.2136 Ceb  0.0456 Cut
0.08531 Csf 0.0227 Csh  @.8759 Cst

11.21 Rcf 4.71 Reb 15.71 Rct
1i.11 Rrf 4.75 Rrb 15.86 Ret

STANDARD CONDITIONS: 48 DEG £, 29.92 IN HG

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

PROJECT NUMBER: 9425 COMPANY: L.C. KRUSE

TEST NUMRER: 1 BOURCE: TALCOT LAKE
RUN NUMRER: 3 TIME: 8/16/93 1630-1742
TRAVERSE POINT DATA VELOCITY PROFILE

SAMPLING  VELOCITY ORIFICE TEMPERATURE, DEG.F S0RT GAS
LOCATION  PRESSURE PRESSURE STACK METER METER  VELOCITY VELOCITY
PORT POINT [N WC IN WC BAS INLET QUTLET PRESSURE FT/SEC

A i 2.57¢ 0.652 168 71 92 8,755 58.31
A 2 0.77¢ - 0.88¢ 165 g2 N 8.877 58,33
A R 9.832 8.95¢ 132 93 N 28.911 59.93
A 4 0.929 1.25¢ 158 % N 8.95% 63.40
A 5 1.820 1.160 152 96 1 1.810 £6.43
A & 1.158 1.318 147 i) N 1.872 70.25
A 7 1.200 1.379 148 26 1 1.8%5 71.82
B 1 2.570 2.550 149 5 N 8.755 49.54
B 2 2.979 1.350 143 93 N @.985 64.31
B 3 2.850 1.190 147 96 N 8.922 68. 40
B 4 1.15@ 1.4610 148 %8 N 1.872 7e.3
B 3 1.1@@ 1.540 159 5 b2 1.84% 69.38
B b 1.108 1.548 165 3 1 1.84% 69.72
B 7 1.158 1.5618 158 4 T 1,072 78.89
C 1 9.558 8.750 161 71 9 B.742 49.14
C 2 D.512 1.250 139 3 91 B.954 63.11
C 3 1,008 1.370 168 4 72 1.002 66,61
¢ 4 1.008@ 1,378 165 3 9% 1.000 b6. &7
C 5 1.18e 1,428 1460 3 92 1.04% 69, 44
C b 1.158 1.44Q 168 %2 99 1.072 71.46
C 7 1.20@ 1.53@ 170 92 9e 1.8%3 73.11
b 1 0.50¢ 0. 4640 165 N 89 8.7a7 47.00
D z @.728 0.930 162 92 89 0.B4% 56.27
0 3 2.77¢ 2.990 152 93 89 8.877 57,72
D & 2.870 1.120 164 93 89 @.933 62,03
v 3 a.910 1.178 152, %2 89 B.954 62.75
- D b 2.980 1.260 167 93 MW 2.998 63.91
H 7 1.1088 1.420 169 92 2 1,049 £9.94

AVERAGE R.933 1,159 159 %% 9% 8.959 63.43
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PARTICULATE EMISSION TEST CALCULATIONS

PROJECT NUMPER: 9423

COMPANY: L.C. KRUSE

TEST NUMBER: 1 SOURCE: TALCOT LAKE -
RUN NUMBER: 3 TIME: B/16/93 16301742
TEST DATA
GAS METER COEFFICIENT 1.et1e v VOLUME OF LIQUID
COLLECTED, ML 437.8 V1
PITOT TUBE COEFFICIENT B.B4y Cp
GAS COMPOSITION, % V/V DRYS
NOIILE DIMENSIONS; CARBON DIOXIDE 5.58 CD
DIAMETER, IN 8.241 Dn OXYGEN 12.78 OX
AREA, SF R.B2O317 An CARBON MONOXIDE 2.00 (M
NITROGEN (BY DIFFERENCE) 28.8@ NI
STACK DIMENSIONS;
DIAMETER/LENGTH, IN 47.02 St AVE, TRAVERSE PQINT DATA;
WIDTH, IN 41,80 Sw STACK TEMP., DEG F 159 Ts
AREA, SF 13.382 As METER VEMP., DEG F 92 Tm
ORIFICE PRESSURE, IN WC 1.199 Po

BAROMETRIC PRESSURE, IN HG 28.4& Pb
STACK PRESSURES;

SQRT VELOCITY P., IN WC @.959 Pv
MASS OF PARTICULATE MATTER

STATIC, IN MWC -0.63 Pg COLLECTED, 65
ABSOLUTE: IN HG 28.41 Ps FRONT CATCH ( 75,3%) 8.1555 w¢f
BACK CATCH ¢ 24.74) 2.8510 Wb
SAMPLING TIME, MIN 70.92 Ti TOTAL CATCH B,2065 Wt
VOLUME OF GAS SAMPLED
AT METER, DCF 47.234 Vn
CALCULATED RESULTS
VOLUKE. OF GAS SAMPLED GAS MOLECULAR WEIGHT3:
AT METER, DSCF 43,583 Vns DRY BASIS, LB/I.B-MOLE 29,55 Md
WET BASIS, LB/LB-MOLE 25.73 ¥s

EQUIVALENT VOLUME OF WATER

VAPOR COLLECTED, SCF 21.511 W AVERAGE GAS VELOCITY, FPS 43.43 Vs
GAS MOISTURE CONTENT; GAS VOLUMETRIC FLOW RATE;
VOLUME FRACTION 8.3385 Bus ACTUAL, ACFM 90932 Qa
PERCENT BY VOLUME 33.95 Bup STANDARD, SCFM 41279 Qs
DRY STANDARD, DSCFM 27638 Qsd
TSOKINETIC VARIATION, % 95.22 1
PARTICULATE EMISSION PARAMETER FRONT CATCH  BACK CATCH TOTAL CATCH
PARTICULATE CONCENTRATION
ACTUAL, GR/ACF 0.0299. Caf  9.0898 Cab 0.8396 Cat
STANDARD, GR/SCF 0.0348 Cwf Q.0121 Ceb  0.8489 Cuwt
DRY STANDARD, GR/DSCF 2.855@ Csf ©@.8183 Csb  @.8731 (st
PARTICULATE EMISSION RATE. LB/HR
CLASSICAL METHOD 13.84 Rcf 4,728 Rchb 17.32 Rct
RATIO OF AREAS METHOD 12,41 Rrf 4.97 Rrb 16.48 Ret

STANDARD CONDITIONS: 68 DEG F. 29.92 IN HG

* NON-AFPLICABLE DATA
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TABLE SUMMARY OF PARTICULATE EMISSION TEST RESULTS

PROJECT NUMBER: 9425 COMPANY: L.{. KRUSE

TEST NUMBER: i SOURCE:  TALCOT LAKE
TEST PARAMETER RUN 1 RUN 2 RUN 3
TEST DATE B/16/93 B/16/91 8/14/93
TIME OF TEST, HR;
START 1247 1456 1630
FINISH 135% 1608 1742
EFFLUENT TEMPERATURE, DEGREES F 158 171 159
BAROMETRIC PRESSURE, IN HG 28.48 28. 44 28.46
EFFLUENT MOISTURE CONTENT, % V/V 38.3 39.9 3.9
FFFLUENT COMPOSITION, % V/V DRY;
CAREON DIOXIDE 6.2 5.8 £.5
OXYGEN 13.8 13.2 12.7
CARRON MONOXIDE a.e 8.e 2.8
EFFLUENT VOLUMETRIC FLOW RATE;
ACTUAL. CONDITIONS, ACFM 495372 50378 50932
STANDARD CONDITIONS, SCFM 39623 40195 41279
DRY STANDARD CONDITIONS, DECFM 24451 24146 27638
ISOKINETIC VARIATION, %
EFFLUENT PARTICULATE CONCENTRATION;
104.8 181.9 93.2
FFFLUENT FRONT HALF PARTICULATE CONCENTRATION:
ACTUAL CONDITIONS, GR/ACF 9.8268 2.0254 2.8299
STANDARD CONDITIONS, GR/SCF ‘ B.0340 2.0119 8.0368
DRY STANDARD CONDITIONS, GR/DSCF 2.e384 0.85331 2.9350
EFFLUENT BACK HALF PARTICULATE CONCENTRATION;
ACTUAL CONDITTIONS, GR/ACK g.eea87 0.8108 2.ge98
STANDARD CONDITIONS, GR/SCF 8.0109 B.0136 2.0121
DRY STANDARD CONDITIONS, GR/DSCF B.e177 B.@8227 ¢.2160
EFFLUENT TOTAL PARTICULATE CONCENTRATION; -
ACTUAL CONDITIONS, GR/ACF 8.037% Q.2362 0.083%
STANDARD CONDITIONS, GR/SCF 8.0470 0.0456 8.0489
DRY STANDARD CONDITIONS, GR/DSCF 8.9761 0.8739 8.94731
SOURCE PARTICULATE EMISSION RATE;
CLASSICAL METHOD, LB/HR 15.97 15.71 17.32
RATIO OF AREAS METHOD, LB/HR 16.72 15.86 16.48

PARTICULATE CONCENTRATION AND EMISSION RATES BASED ON ANALYSIS OF

THE SAMPLING TRAIN FRONT AND BACK CATCHES.

STANDARD CONDITIONS: 6B DEGREES FAHRENHEIT, 29.92 INCHES OF MERCURY.
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TARLE

ANALVSIS OF VISIBLE EMISSION TEST DaTa

PROJECT NUMBER: 9423
DATE TESTED:

TIME OF TEST: 1454

" Test-Run 1-2

g8-16-

93

COMPANY: LC KRUSE-TALCOT LAKE
SOURCE:  AGGREGATE DRUM DRYER
OBGERVER: MR. ALAN TROWERIDGE
RE-CERTIFICATION DATE: 10-1-93

PLUME OPACITY OBSERVATIONS

MIN- *% SECONDS #+  MIN- #% GECONDS #»  MIN- s# SECONDS #+
UTE @@ 15 3@ 45 UTE @9 15 3@ 45 UTE @@ 15 3@ 45
2 @2 @ 2 @ 2% © @0 @9 @ 43 e @B @ @
! 1 2 o @ ¢ 21 2 @ & @ 4 B0 0 O
7 @ @ @ @ 2 8 6 @2 @ 2 ¢ B 0 @
I ¢ B8 e @ 23 e @ ®# @ 43 2 B8 9 @
4 2 B8 ¢ 0 2 ¢ 8 8 @ % @ B e @
, 5 & ¢ 0 @ % @& o @ @ 5 2 @ B @
& @ 8 © B 2 ¢ 8 9 8 4% B B 8 @
! 7 08 ¢ @ @ 27 8 @ @ B 7 o @B @ @
g 2 ° 2 @© 9 @ @ @ 41 88 @& 9 B8 0
9 ¢ @ @ @ 22 g 2 @ B % 2 0 B ©
1 e @ 2 92 2 @ @ @ 2 @ 2 ® @2 @8 @
: 11 % 8 @ @ it o @ @ B 51 @& @ B D
12 8 2 @ ° 32 e 9 2 © 52 @ ¢ @ @
13 2 8 @ @ I 8 @& ¢ b 52 p @& @ @
14 @ B @8 @8 3% e @ @¢ 2 % 9 ¢ @ 2
1S & 8 @ @ I3 8 © @ @ s 8 ¢ @ 0
it B 2 @8 @ 3% 9 8 a @ % 9 © ¢ 0
17 ¢ @ @ @ 37 e @8 ¢ o 57 & @& @ @
18 98 @ @ @ I3 ° @ 2 @ 58 g9 © & 2
19 8 ¢ ¢ @ I 2 @ @ @2 59 @ 2 8 @
‘ e e e e e -
f o GUMMARY OF TEST DATA
‘ PERCENT
PLUME - PERCENT  OF TIME
, OPACITY OF TIME  QPACITY OPACITY  TIME OPACITY IN RANGE
; P AT OPACITY EXCEEDED RANGE,% 7% OF -TIME MIN/HR
) 182.02 g.eo 9 -2 100,00 50.00
S 8.29 .00 25 - 4 .20 2.00
19 9.00 R 55 - & .60 .08
15 2.00 @.0a > &0 2.08 .20
28 2.e0 .20
25 8.02 2.e0
k') g.e0 .02
5 .20 2.00
42 9.0 B.60 MAXIMUM OBGERVED OPACITY, %: @
45 0.08 .00 MINIMUM OBSERVED OPACITY, % @
5¢ 8.00 2.89 ARITHMETIC MEAN OPACITY, %: 6.8
55 2.08 .00
&2 2.00 2,22
85 2.00 2.00
7% 2.80 .20
75 a.ee .00 SIY-MINUTE AVERAGE OPACITY, %
88 .00 9,20 MAXTMUM: 2.0 (54:00-39:4%)
85 .00 2.00 2nd LARGEST: 2.0 (48:98-53:45)
79 2.02 2.80 3rd LARGEST:  @.8 (62:B0-47:45)
95 .00 9.2 4th LARGEST: 0.0 (36:08-41:45)
183 2,80 p.e2 Sth LARGEST: 0.2 (3IB:@0-35:45)
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VOLUMETRIC FLOW RATE CALCULATION

PROJECT HUMBER: 9425  COMPANY: L.C. KRUSE TALCOT LAKE, MN
TEST DATE: B-16-93 SOURCE: AGGREGATE DRUM DRYER

Prelimnary Flowrate Determination

DUCT DINENSIONS;

LENGTH. INCHES ..... v trsanerseseriaas  67.08 LN
WIDTHy INCHES ..iivivnnnsarsansenanss cenns 41,00 WD
CROSS-SECTIONAL AREA, SO FT svvanvrirenas 13,382 AR
EFFLUENT TEMPERATURE, DEG F v.vvenncnernnian 158 15
MOISTURE CONTENT DETERMINATION:
EFFLUENT WET BULR TEMPERATURE, DEG F ..... 158 TW
EFFLUENT DEW POINT TEMPERATURE, DEG F .... 158 1B
EFFLUENT RELATIVE HUMIDITY, X «vvvvivnenn, 108.@ RH
EFFLUENT MOISTURE CONTENT, % W/V ...... ves 26.6 MC
DUCT PRESSURES;
BAROMETRIL PRESSURE, IN HG +vvvvvanecrcans 28.48 PR
STATIC PRESSURE, IN WC ..ovvvienvacnnssee.  —8.92 PS
ARSOLUTE PRESSURE, IN WC ........ vaanenaas 28,41 PA
EFFLUENT COMPOSITION;
CARBON DIOXIDE CONTENT, % V/V DRY ........ 6.8 C0
OXYGEN CONTENT, % V/V DRY .ivviavnnnncaaas 3.0 OX
EFFLUENT MOLECULAR WEIGHT;
DRY PASIS, LB/LB-MOLE ..... P 29.48 ™MD
WET BASIS, LB/LE-MOLE ..iuviiainnoiooneasn 26,42 M5
PITOT TURE COEFFICIENT ....... - Giesraas g.841 CP
EFFLUENT VELOCITY PRESSURES, IN WC3
POINT PORT A PORTE PORT € PORT D
1 2,432 8.522 0.3a3 8.379
2 ° B.4649 @.659 8.538  ©.4B0
3 2.e58 2.B42 9.830 8.768
4 1.830 1.102 1.109 1.000
3 t.200 1.100 1.20@ 1.058
& 1.258 1.298 1.200 1,100
7 B.832 8.902 1.200 1.308
AVE. SQUARE-ROOT VELQCITY PRESSURE, IN WC .. 8.93 PV .
EFFLUENT AVERAGE VELOCITY, FT/SEC ....uue -
EFFLUENT VOLUMETRIC FLOW RATE;
ACTUAL, ACFM ivvviivivnnmnrsaanannss weee 48527 FA
STANDARD, SCFM ... .iiuvvaes. tesssrirssanns 39894 FM
DRY STANDARD, DSCFM .....ecvevvcennnnnnnn 29266 FD

EQUATIONS USED TO CALCULATE THE VOLUMETRIC FLOW RATE
AR = LN *# W / 144.0

PA = P2 + PS/11.4

MD = @.44#CD + D.3240X + @.28#(14B-CD-0X)

M5 = MDH(1-HC/188) + D.18%MC

VS = B5.48 # CP # PV # SORT( (446Q+TS)/(MS+PA} )
FA = 48 # VS * AR

FW = 17.65 * FA ® PA / (TS+450)

FD = Fu o {1-MC/10@)

STANDARD CONDITIONS: &8 DEG Fy 29.92 IN HG
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EPA METHOD 2: VOLUMETRIC FLOW RATE DETER}IINATION‘

et ” Field Data Shcet

-
- :-w ?925’ Ambient Temperature, °F: —7 ?

MMT Job Number:

Date: w\c[ig 5 /é 7)’ Barometric Pressure, in. Hg.: QS\ \/i(
Company : L CV [(’/‘A’(, Talet Luke Static Pressure, in. WC: —0,92_
Source: /43‘6/:4;7% Drom /)f)é/ Dry Bulb Temp., °F:- /50

* Dimensions, 1nches 77%” '// /"d{ﬁ\wet Bulb Temp., OF: | SO
Test Team Members. A‘”BA "Z' Relative Humidity, %:
‘Test No.: & Run No.: E/'V/'}"% , Moisture Content, %: QG§

VELOCITY TRAVERSE: Time: /[.(D Pitot Tube No: _(p7) _ Coefficient: A s S
M N LI

e R T -
Traverse | Inches | Inches | ~  PORT A &7 PORT B PORT 2 6~ Y PORT, D

i . Point From From AP?ﬁ~ Tofip. q T@. Ar /H Temw CAP  Phemp.
in—120 in. Hy0 | ©F~ |in. H20

1 Number Wall Port | in. R oF

K

L2

i (]34 i -1 %20 | | 71 651 [ | %
; RNy VAR AR ANAE N
7 /dfg R A TARSE A ol 2| Y |5
i q 1235 foS |1 | L [ O z | Y| @
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0 « | 2 | ¢
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|
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>
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~ N2 - (70 AP ‘:____?,3_
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SQURCE EMISSION TEST TEST: [/ 1 RUN:I
FIELD DATA SHEET Page s of
EQUIPMENT NOMOGRAPH
TEST IDENTIFICATION IDENTIFICATION PARAMETERS
MMT Job Number: YD« Control Unit No.: & INIWAZ
Date: /I’}%/M - /793 Gas Meter Ccefficiem‘:: Lol . ™ %O
Company: /. Kvove ot Cole. Sample Bowz No. & MC &-""31_.
Source: W}t 0/,,,., Dr veer Probe No. '70 Length: /0" Ps/PM _~ fO
Source Diménsfons ¥ %/~ bsdit | Pitot No.: fp ] Coefficient: A4=.%¥Y! C =/fo/
Test Team: A7 . »gA 'TG- Nozzle No.: {8 Diameter: sd[ T oDn.| TS 15
Test Procedure: £/2A4 /-5 Filter No.: 333~ kil R
Ambient Temp., °F:‘]C€ I Barometric Pressure, in.Ha:_‘%;,\{QflStatig_Pressure. TR HC: = o
753077 —. 71
CLOCK | TRAVERSE | SAMPLE | SANPLE | VELOCITY | ORIFICE |PUMP TEMPERATURE, DEG F
TIME POINT TIME VQLUME HEAD AH,in.WC |VAC. | STACK|GCAS METER|OVEN |PROBE|LAST
hours | NUMBER min, ch.fe. I 4ip.WC REQ.| ACT. 1 ipHG | GAS IN {OUT IMP.
Wil _/ o _[appt] 39 |eshla [ & Hs/ PR [ BRI Q30 1D7
2498 2 25 (7542 75 | A2 9 17 sl 199 bs2 byt 16
1253 | 5 5.0 | 756 1% 122122 | 1\ 163 143 29 @YyTiasi [t
C2 T2 7 SN2 S [«S A (2% 20 165
Rs72[ & o 1982 | Les. laslhas | & /7 136 |27 Rz l2so 16
& 261, 3 1S s ivsS 23 [/ s 17 RY9 by S
[362] 7 (5| 032 125 lts¥ s 149 | /LK |52 IR0 R332 D30 | (3
NG| Zad 2.5 [bs, A A 7 | —7
1305 _{ (2.5 | ST M7 .<ﬁ 9 17 /A X %0 2 Rso | &/
2] 22 | 266, 3 lof 1L /L 95 | %o 2% heox [l
[3/2 2 Uy fo ¢ m g 11 1re7 [s9 1§ /121 BSS— (2O
7 25 13¢4.2 5 NSNS | Te7 (90 (% 2% Byg |59
(35| 5 T (S _Jhshas |1y 147 Lao] St 1252351 SN
& 70 |*773.0 | 4/ 5] /36 4 17 Bo %l 2 hsY [ SX
1320 | 7 T4 I.él [salrsa| (11120 [FGo|ga|@¥7ay3 |57
1303 #ad 135 |37 oAt "1 RV e
13275 / 35 I ><T 40 | s11.slf 170 |93 |&a [0S0 [ST
2 ¥ | LS |.alel/o /7D [$1 1I¥a-45112Y49 | S
132% 7 7o o950 R4 |hobllol'13 (110 151 132 [247 BY7 | 5Y
hd 2085 | [ 1391139 U< /A |90 |3 @St Y6 [SE |
3373 <~ 43 PBx2.L | les 1331123 1" /70 [9o |¥3 P> 5| s§_ ‘
133851 & sy [T gl 1G9 (9o 12 RYY B¥F IS
23] 2 . [ 50 |2 < USSR 1y 190 I Py REY IS
Pa /i -
Cotrioed Y . 2
4
MOISTURE DETERMINATION S SYSTEM LEAK CHECKS
IMPINGER 1 2 3 4 jNs. Time Rate (cfm) Vac. (in.Rg)
Final XF 232 | . .00 25"
Initial Jo2 | o0 r DNER.R ) ,
Difference
Total Moisture Collected:
Impinger Catch Description:
“DETERMINATION OF GAS COMPOSITION BY ORSAT ANALYSIS Bil Acos y
Sample Id: ™ Replicate 1 Replicate 2 Replicate 3 ierage S
\/\ B?.n:et Percent | Buret Percent Buret Percent ~—TJPercent
ading | Volume Reading | Volume |Reading | Volume {Compound| Volume
Initial Reading {4
Carbon Dioxide ey 7Y A y> €o2 (.9
Oxygen /Al (ATXT i 02 /3.9
Carbon Monoxide ’ 0 71 = 47D
Total Sampling Timé, min.: rio) ‘”'
FORM: S-FD-5 Volume 02f5 Gas Sampled, DCF: Y45, 352

Far




-

SOURCE EMISSION TEST TEST: 1 RUN: !
FIELD DATA SHEET Page 2 of ) ]
EQUIPMENT NOMOGRAPH
TEST IDENTIFICATION IDENTIFICATION PARAMETERS
MMT Job Number: G425 Control Unit No.: & AHQ /&
Date: 5. /093 Gas Meter Coefficient: /of ™ %73
Company: L. € KErue Fafeot Lube Sample Box No.: s ) . MC 377
| Source: A—%/Mdk_ﬂm,ﬂ [Py Probe No.: 7€ Length: iz, Ps/PM / &
Source Dimensiofis: Y7 €&/ Pitot No.: (7 Coefficient: A~.3Y9t | C Lor
Test Team: 477 - PA ~Th Nozzle No.: £ 7 Diameter: 291! TS /69
Test Procedure: €44 /=% Filter No.: = 2Y R
Ambient Temp., °F: ¥ 2 Barometric Pressure, in.He: 2% MY |Static Pressure, in.WC: —« N
Id
2¥%.e
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,ftr. ip. WC REQ.I ACT. | {nHG GAS .1 IN {OUT IMP.
134( ( 2.5 2o [ I [ A5 (1 [F8 [§2 (293 {0 [ TK
oL s5_|7%9.0 59 lasias [ [/69 1511 82036 Ryr |7
11 i 60,3 24 a3 .93 [/ /70 %3 sy sl |60
€3S 2 1w X | Y 1.99199 [l /69 [41 183 1950 lo50 | Gf
{251 5 P32 | %9 L g |12 [ 16|91 183 o0 4y 6>
[ e | &5_1948 [©O  /2C]so0] 2 (/69 [92- 13 12NV bvg (03
31sle] 7 YLl foS 133 133 (43 1173 |9 [¥% [oN§ s ( | 6Y
58Sl €ne | 70 DXYALS O AN Y 22—
Tine = 19 miaJES
PefFl=  YHEl 2¢
L 2o
MOISTURE DETERMINATION SYSTEM LEAK CHECKS
IMPINGER 1 2 3 4 N Time Rate (cfm) Vac. (in.Hg)
Final \ ~ lUdp3 ,OlO w27 1
Initial o | AP 2 73 1 X -
Difference /7 \
Total Moisture Collected: !
Impinger Catch Description:
DETERMINATION OF GAS COMPOSITION BY ORSAT ANALYSIS
Sample Id: | Replicate 1 Replicate 2 Replicate 3 Average ]
‘/\ Buret Percent Buret Percent Buret Percent Percent
Reading | Volume | Reading | Volume |Reading {Volume [Compound{ Volume |
Initial Reading P — A J:L/
Carbon Dioxide e A [ XYF3 /7 7 ydl(a co? (.o
Oxygen ~ 0, 1778
Carbon Monoxide o & =) 2
Total Sampling Time, min.: wiei
FORM: S-FD-5 Volume26of Gas Sampled, DCF: 45, 352

P .

— ————— e




SOQURCE FMISSION TEST - P TEST: / | RUN ;=)

FIELD DATA SHEET Page o of 2 |
EQUIPHENT NOMOGRAPH
TEST IDENTIFICATION IDENTIFICATION PARAMETERS
MMT Job Number: FY2% Control Unit No.: &/ AHE £ O
Date: esday 5 -flz293 Gas Meter Ccofficient: /[ ™ 35
Company: (. # Krwe Zoidof lofe | Sample Box No.: & MC 3% -9 |

Source: - %/?Ag‘t Drom  Drpar Probe No.: -70  Length: /707 PS/PM ~ /O
Source Diméasions: ¥ 7~ %ot b | Pitor No.: 7 Coefficient: /4——‘.?‘{( C =/of
Test Team: &7 —2A 1 Nozzle No.: C [%Diameter:, 2 Yf TS /7a

Test Procedure: /44 /-3 Filter No.: %735 R
Ambient Temp.. OF: < \ ] Barometric Pressure, in.Hg:o?8. Y4 JStatic Pressure, in.WC:=,5§&

CLOCK | TRAVERSE | SAMPLE |} SAMPLE | VELOCITY | ORIFICE PUMFP TEMPERATURE, DEG F

TIME POINT TIME VOLUME HEAD AH.in.WC | VAC. | STACK|GAS METER OVEN | PROBE|LAST
hours | NUMBER min. cu.ft. | dn.WC REO.| ACT.linHG i GAS | IN |OUT IMP.
M5 6 / 0 PE1rE_ 3% 1 LKL T a5y 185 Y R36 X
7 7.5 1 1a7.X 59 [ 9N [T [Hho [xb 19X kY1 by
Igol | 72 5.0 | 500.5> 23 (A i90 | X [i2e [$7 35 P vy [$Y
' & so3. 6| 9% |av 188 (¥ 7o |$X RS _[25>hSa [ SY
Isob] £ /6 |xo5a| ¥ [1oo[res %S /09 159 1X< Y0 ISy §§
[ S0l | a9 ltay oy [ /0 (195 190 [¥% I8 AWK
LN LI i 2 /5 1 %psd 1Ll USXIOBXE R [[7e TACIES 2Ny By 1SS
53.5|_Zad 2.5 %o U UG L2
sy ( (2.8 | >< 32 jivo liypl S tho [Q4 t%aws;raﬂ-ﬂ: *
e 22 (o Lo |lespas| v 1A 192 | & 45 oNY s
. ? %12.9 N 1SS % (1720 1941 §6 12NG LYY [Sh
a4 25 14,.X [ Ny iyl 1 | 1729- 195 |7 1248 125 (ST
isaN ] 57 bl | It 343501/ 45 | 5 [2s! P<3 |57
& 70 X5 Y N 3K 43X /2 1o [96 [ % _{250|959 |$7
13291 7 Y202 [ IS {.30{437 1[5 LA 147 [39 2599%) 6o
(SYUS| Zad 3% [52]94 v\ — I TR 7l —
(532 / 35 > 2% NS Y3 | G [/70719€ 139 Ry a5 %i
= 230 Lo oo .0 7 Do la< g v [ast (o>
(5751 z &2 492 [ .55 .1g1 a2z ] ¢ R s (250 (a2
« $25.X A3 e Daa e 179 190 19 1257 1953 | ff
1S 5 9% 151 105 18 s {ra- 1770 19% 9o 12490 a5t i(eO
2 : 22| s M (o0 {251t [958 190 1531245 | £9
(<41 7, [ 50 |$309 | L2 %36 /3 [(13 193 |95 256 D83 [bO
1SSz | 525 (%3277 L ) | i s O e i A e e
Lo~ 7711727 =
MOISTURE DETERMINATION SYSTEM LEAKXK CHECKS
IMPINGER 1 2 3 4 Time Rate (cfm) Vac. (in.Hg)
Final /YT 00y A
Initial o o0 o “1.55. I
Difference
Total Moisture Collected:

Impinger Catch Description:
DETERMINATION OF GAS COMPOSITION BY ORSAT ANALYSIS

Sample Id: Replicate 1 Replicate 2 Replicate 3 Average
\,’J/ Buret Percent Buret Percent Buret Percent Percent
Readiag | Volume Reading | Volume Reading ] Volume |Compound} Volume
Initial Reading 1 _—
Carbon Dioxide - ) oA V2 coz R
1 Oxygen /) (A i 07 133
| Carbon Monoxide ’ co o L33
Total Sampling Time, min.: Wie)

FORM:  S$-FD-5 Volumoz?of Gas Sampled, DCF: 1749

— L) . e —— e

|

A | b



7 | sund i |

Volume 021:8 Gas Sampled,

SUGRCE IMISSI0R TEST IbST
FIELD DATA SHEET Page 22 of 2 j
EQUIPMENT NOMOGRARI
TEST IDENTIFICATION IDENTIFICATION PARAMETERS
MMT Job Number: §92% Control Unit No.: ¢ AHG 7 &
Date: 5./ 93 - Gas Meter Coefficient: /pof ™ XY
Company: [ & Krse TGuleot Lke Sample Box No.: 2/ MC )
Source: Measeastc rom  [Dryer Probe No.: 70 Length: 720 ,qcf=t Ps/PM /L O
Source Dimensiofis: &7 ¥/ 4 Pitot No.: {47 Coefficient: A4 ~.¥Y( | C Lol
Test Team: A7 - B4 -7/ Nozzle No.: (] J3Diameter: 2y / TS {Je
Test Procedure: ©/A4 /~%5 Filter No.: @Jg R
Ambient Temp., OF: &~ |Barometric Pressure, in.He:Z2k YY]Static Pressure, in.WC: YA
121
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. fr. in.We REQ.! ACT. { inHG GAS IN { QUT IMP
iS50 (s 1o 189 ey T [97 181 se a5y Al
ol 55 1 %370 60 Ly 6X| 2 ;20 [AY 141 laso lasc 6>
1556 7 £75.3 6 [ aClo6 X T holax 9t fan PNy b2
7 62 1536t I ko [ Ao | IV /6y 149 190 RsY 9S00 |3
[LoO] < $3%.0- I 1125 [R5 | [69 o0 1q] 250 [3N | LY
(o @S _1¥339 s 3 i3 143 [ (1S {fol 9 135y %0 [GY
[eos 2 U7 | ex g Ml d [ P77 1 lee 140 (250 PV |67
16998 €nef | 70 [§M35SSh L — LAY At
Tine = 2 praRe
DeFlE g2l 914
4 o177
]
MOISTURE DETERMINATION SYSTEM LEAK CHECKS
IMPINGER 1 2 3 4 nd |l JTime Rate (cfm) Vac. (in.Hg)
Final \ 111N 009 xS
Initial /o Ao0 2 (KS.X X
Difference . 7/ \
Total Moisture Collected: - N
Impinger Catch Description:
DETERMINATION OF GAS COMPQOSITION BY ORSAT ANALYSIS
Sample Id: Replicate 1 Replicate 2 Replicate 3 Average
\/} Buret Percent Buret Percent Buret Percent Percent;
Reading | Volume Reading | Volume eading | Volume |Cowpound| Volume
Initial Reading P Ny
.J_.Carbon Dioxide 2 P % co? S ]
| Oxygen = 07 13
Carbon Monoxide . Co =153
Total Sampling Time, min.: 52
FORM:  S-FD-5 NCF : 73.7L9

[ SO SR P




SOURCE FMISSION TEST TEST: / ] rRUN: 3
FIELD DATA SHEET Page s of A T ]
EQUIPMENT NOMOGRAPH
TEST IDENTIFICATION IDENTIFICATION PARAMETERS
MMT Job Number: FYQ< Control Unit No.: <& INTA)
Date: _Neosdasy S-flo-93 Cas Meter Ccefficient: /Jp/ ™ 95 —__j
Company: /.. € Kvnne o /A Sample Box No.: I MC 4« -3€
Source: Aparagadt Drvm  Prier ") Probe No.: 70 Length: 720 ° PS/PM ~ /O
Source Diméastons: Y 2 -~ wi//" id#h | Pitot No.: (7 “Coefficient: e C =/for |
Test Team: 47 —BA 1O Nozzle No.:¢ )7 Diameter: IV { TS /M0
Test Procedure: €2/ /-5 Filter No.: ¥ 3k R '

Ambient Temp.. OF: ¥4 _ |Barometric Pressure, in.Hg:a?¥ Y& JStatic Pressure. in.WCi— (o )
- ¥

,{Ooiﬂ{
CLOCK | TRAVERSE | SAMPLE| SAMPLE | VELOCITY { ORIFICE |PI¥ TEMPERATURE, DEG F
TIME POINT TIME | VOLUME HEAD | AH.in.WC |VAC. { STACK{GAS METER|OVEN |PROBE|LAST
hours | NUMBER min. | cu.ft. | ipn.W¢ REQ.| ACT | /nHG | cas | IN |OUT IMP.
(Y / o 936 <) Lesi.6<t b 1L [ |93 122|225 Y -
7 5% 1gise .4 03] & /> {5 |33 (a1 251 Qb [bo
i) 5 <s.2 116D ARSI RrANER AT A LB I EARIELY
o %49%.9 a> |loslees 1% lisg 199 1] [2Y) 249 [SS b
[TAZ IS o 1¥WAY 7.02 1de 1l 14 /53 |86 jar 6o 25 [SS
& SSIY | s 13 /31 17 U4y 196 141 1250 ks
NS 7, /5 %33 | fa U 1> (VX 196 191 1253 2¥9__|SS
2SS | Zad 2.5 [¥5%.0 A U7 L
764y / (2.8 | S5<_ | ;<7 LS 168 19 1749 [9< (A1 [aso vy | 5L
e} 25 | scld | 47 |3 [INT 193 1y |ast by | 5)
(0S%) 7 . <) &< g 19 [ 5 1740 196 19 2 |2v0 |SY |
< 25 . Jo et Tt Ty TINY 196 191 < l9so |99
eSS % 5 KLAK N Lsd [Ls L /e 11sD 1as [al 2 pPso {9
A 70 |¥b%) Al ISMpsY 1/l [feS [8S |91 WSYpYyy [S) |
{7703 7, stsle | 11< JCi e TN s ad 19 (252 o572 [SY
(6855 | Zad 38 26306 |\ T SR Y g T 2
[10bL / 28 | >< | .s< las lasc | /o [u6t 192 [ Ay 2Y)
2 LA A LS aS 176 1S9 (93 1At tavb 12¥9 [s9 |
aXl Z Zo |[x1ool | 4o - o 33y 1Y HY (10 |25 ]2y I1SK
> s 1 Jo U379 1S 97 190 RYY W60 [ 53
13t s 935 | X743 AL N2 1 A49- {1 |22 23 90 Rwn g0 [s59
2 . S0 | WS UNMYUNOR < /LY Ui2-.190 1I2Y( a3 15
pal] 2 1 SO |g9%0D | [i> (SS hS5 | TE0] [0 192 190 |2NS av) S9
1238t 525 |9g0.0 |~ A A7 17 te—4—
pand ” by = ) :
Lo 7o /{«7:/ -
MOISTURE DETERMINATION SYSTEM LEAK CHECKS :
IMPINGER 1 2 3 4 NETE Time Rate (cfm) Vac. (iun.Hg)
Final AT, _[[g_a-'j N-Xl] 273 :
Initial joo | /o0 | & | §go | At/
Difference RN
Total Moisture Collected: - )
Impinger Catch Description:
DETERMINATION OF GAS COMPOSITION BY ORSAT ANALYSIS
| Sample 1d: Replicate 1 Replicate 2 Replicate 3 Average - -
(/‘b Buret Percent Buret Percent Buret Percent N Percent
Reading | Volume Reading | Volume Readin Volume {Compound| Volume
Initial Reading i
Carbon Dioxide - 7Y A V2 co2 LS
| Oxvgen /) (AT i 09 2.9
h_(_:_a__fbon Monoxide ’ - ~>ef) 6 9724
' Total Sampling Time, min.: 12 R

<7239

FORM: S-FD-5 \J’olum%gof_ Cas Sampled, DCT:




e
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SULURCE EMLSSION TEST TEsT: f 1 RUS!: 5
FIELD DATA SHEET Pace 2 of 2
EQUIPMENT NOMOGRAPH
TEST INDENTIFICATION IDENTIFICATION PARAMETERS
MMT Joly Number: 4‘{.2{ Control Unit No.: </ ABR 7 &
Date: 5/ 932 Gas Meter Coefficient: /o/ ™ 9%
Company: [ C Eruse Tafeot Lube Sample Box No.: ¢/ ' MC Hf
Source: HMoorsactc Diom  [Iryec Probe No.: 7@ Length: 0 St Ps/PM / ©
Source Dimensiofs: &7 ¥ &/ gdes | Pitot No.: (5] Coefficient: A~.¥9( | C Lof
Test Team: A7 ~ &4 -—'75— Nozzle No.: C[3 Diameter: JV{ TS {1lo
Test Procedure: €FA4 /-5 Filter No.: <1 30 R ]
Ambient Temp., OF: %  |Barometric Pressure, in.Hu:o2%.Y (s [Static Presunure, in.WC: ~ (%
Yoo
CLOCK | TRAVERSE | SAMPLE | SAMPLE | VELOCITY | ORIFICE |PUMP TEMPERATURE, DEG F
TIME POINT TIME | VOLUME HEAD AH,in.WC | VAC. | STACKIGAS METER]OVEN |PROBE|LAST
hours | NUMBER min. | cu.ft. | ip.WC REQ.| ACT.linHG | caS | IN [OUT IMP.
WY 1Y SO Lo Y9 lps 191 | 89 [2¥abrsy 1 Lo
2 s |8kl | > 193 93|/ [/b> B ANV YK
1229 7 S22 7 (93 199 1Y n-z;; 913 | %2 [av<SD |60
i 62 15<y3 | KT [y r.&_l;p Ll (42 |5 osiias)
SR A $%53 1 Al [n 17 ) 1S 193 (39 (2% 1250 163
(oL % 1%L 1 3% oG A6 1% (14 (93190 (230 24y (63
1A 7 0 X85 | ] Mo v 13 19 195 (90 N jasi {6Y
t|-7\u. S ef 20 %4l ry{ﬁv ] — D O e 2 W el el
ﬂ‘l{, — 70 lv-u‘nvks
PCFl= s gemlaa,e]
RN B AV |
MOISTURE DETERMINATION SYSTEM LEAK CHECKS
IMPINGER 1 2 3 4 o5 Time Rate (cfm) Vac. (in.Hp)
Final \ 7 7745 O 27 ]
Initial SO0 A0 2 dxo7 )( 1 — 1
Difference ) / \
Total Moisture Collected: !
‘Impinger Catch Description:
DETERMINATION OF GAS COMPOSITION BY ORSAT ANALYSIS
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 s 2 T [
Carbon Dioxide 24 7 _f% ~|_coz =S | ‘
Oxygen ~ 02 20 |
Carbon Monoxide @/g;i‘ 19.9__

FORM: S-1D-5

Total Sampling Time, min.:

L T :

Volume3oef Gas Sampled, DCF:

N S R
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Visible Emissinn Ohservalion Form

: AL '
- ERVATION DAJE STARI TIA SToP _Hir
TN Moy ST | ] Y5 Y /f;’%{_
S A (2.5/ SEC SEQ

ADDRESS M Io 15 | 30 | 45 |mt o | 15| 304 45
' T dlolole v |loele| 00

' P 2 |00 09 % cARCARY Q

ciry SrA}%{\/l 3 0 o o o 33 & a < <

| PHONE - SOUACE 1D NUMBER olololol*lo]ol0 o.

1 PR CWOPIPMEN OPERATING MO 5 V7 &) o |lo -35 & | O S5+
ﬁ LK C‘@g‘é«& ferd /"’“"“"N*G“M"‘ o s lo|lolo| ol |@|lo|0}O
co/moa OUI'PM OPi‘li TING M3 S T Flolololo

I / 2 Z‘ ¢ P aad *7 |2 101|0 _ 510
DESCRIBE EM|SSION POINT - 5 (o lo oo e ol o
START f"-‘j:?? Chc ke sTOP SR > o

- VETOOBSERVERL 9 | 1ol (O | 310 | O
HEIGHT ABOVE GROUND LEVEL|HEIGHT RELATIY BSErs 5
stant %30  s1op R30° |sranr 2§ stor 22 o |[(mw]lolo ol 10|00
DISTANCE FROM OBSERVER | DIRECTION FROM OBSERVER 15 [ olo oOlalololo | O
, sTART A3gp” sroez 3ovf saRT ,{J—- ﬂﬂ\@r‘opﬁ a8 Slo =] ololo]o
. DESCRIBE EMISSIONS twh e sdeans fherelusig ~ 71 2 g D PRI
! START plawe ,  thiny V'§i0P Sa e oA 13 | O Jlo o |

, EMISSION COLOR PLUME TYPE- CONTINUOUS K | O dlolo |«“|l@lole o

! START Wiy L S8ToP  ca € | FUGITIVE D fNrERMfUif;-’;lD 5 Tol <o o 710
WATER DROPLETS PRESENT: | IF WATER DROPLET PLUME: ! o 2 =

voa ves ArracHEOR DETACHEDD [ 571 3 glol s o O
POINT IN THE PLUME AT WHICH QPAGITY WAS DETERMINED R AVACEE 72 O ol ©
START ‘S'A s o7 Selal e | gl OiI<9.| 8 0 olo|o |
DESCRIBE BACKGROUNO -

: starr  _Ch~/ srop f/{)/ 19 |1 OO || 4 CCO) g 3 ?D

; BACKGROUND,CQLOR SKY CONDITIONS p” OO | 50
sragrk ﬂ-%iéfop Gone | stanr /& __stor I< g1 Ol st (o020

z ' ND DIRECTION - 2 @O O
WIND SPEED ,74 Z oz W - ol oo

; sranr 310" %rop sa< | stanr f/ € sror [ 22 |H | @olo |0 | %2 -

N L0 e L L e e P P R R Gl R I
smnrg'fif sro:u':~7j : 7_4 >0l olol® o1 olo |0

1
: L ; 55 O i
: ! Source Layout Sketch Draw North Affow 25 O : ol@ o O O g o .
j_; e : - @ 26 | O |0 O 755 ) o S
o 7 :
.—‘Hj T C}"" }&+ o _ P27l o6 | O 1D O % =
d’ o ~ \4:.\54 *1:]"‘} X ‘Emission Point | 28 o, olo |o 58 | D d
(-]
L,”ﬂ\":] b)u" 9# ",_ 1 | o lo o 60 (¢ O 01O
IR Sund> wind : NUMBER OF READINGS ABOVE
' une Wind— ERAGE OPACITY FOR
g ks Plume and = HIGHEST PERIOD o O _%WERE O
- Stack
ol e e P OF P ) pain_C
“_(' « £ \: ~ SvrXafKntion Line TAVED -
SETMF g 8IS . A e FOBSEAYER'S ﬁ}dﬂ Lo hge
1% ’@f\:ﬁdv %h_}—’#{%e“'v\ ,_/,7_;“60&'}""4 ﬁ%"\ Z ros a@
AL COMMENTS ¥

'4» [T /0‘29/22 367) laéw n'wf-tr/ qv\a/

m&;ﬁis @vﬂf m/ ..ié\ o.a}g/A: /?3

lnge.
7

ORGANIZA ”OW 7’5:’”/,'/-4;., m(qjé/}f‘-/; é.:‘l;/-l:ac .

SIGNATURE

. _
’ i, i SUn o

-Fi-:;;«—\ (olﬁ /50 Q/‘ﬂud ;/fa;é/;,/ Lol

{ HAVE RECEIVED a COPY OF THESE opacify 08SERVATIONS

CERTIFIED BYETW

DA rfy'ﬁ/? 3

THILE

DATE

ATE
VERIFIED BY [2)

_J
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SUMMARY OF PARTICULATE EMISSION TEST LABORATORY DATA

PROJECT NUMBER: 9425 COMPANY: L.C. KRUSE
TEST NUMBER: 1 SOURCE:  TALCOT LAKE

MASS OF PARTICULATE MATTER COLLECTED, GRAMS

FRONT CATCH BACK CATCH TOTAL
PARTICULATE

RUN FRONT CYCLONE FILTER FRONT TMPENGER  [MPINGER BACK MASS

NUMBER WASH CATCH CATCH TOTAL CATCH #% WASH TOTAL COLLECTED
1 @.0331 B.o0aa 8.1276 8. 1687 0.8228 2.0280 0.0488 2.2093
2 @. 8143 2. 0202 8. 1249 2.13%2 0.2181 8.0414 8.239% 2. 1987
3 8.0259 2.2000 2.1305 8.1353 8.2199 @.2311 8.%51@ 0.2063

* NOT APPLICABLE #%  CHLOROFORM/ETHYL ETHER EXTRACTION

34

»




[

iy pesiesvmmnsiaty U S
.. = juelg
. el s

aiel

uny-1s3aL

vﬂsmﬁd 198urdwl

e e i e o e

T2k

nr v ——,

e

gl& 2injeudlsg

i iR g 8

Lo

Thver” |

" LebeC

o8

18177

[ 0T ko0
B8Eoh € H9L T

“9iehE 1 LS8ET

aieq

=

St AR A
B A AL 3 A AN
N4 Lot 1T

19N
yueid |

B Aul I8

uny-~1591

NQ»}S&F\AQQ_W¢9~mn LXﬁ\JWWM vy .wq-

I TS S Y Y S AU AR 6

Lo £l -1 1-1 uny-1s82}

| . T ||.--E1.mumuﬂﬂh sseTH
e llllll?mll .|...|ll~|.ll..|.l|..ll...l..... —— —

-2 Qo¢ "’ rRalel”id

W\.‘n.\,\qm“m.m “..Mwoﬁ \m.

——

aie]l

. PR

A9 3

1__Stpa- | <

L a’ | T

.MQQQ.

19N

)78 &7

axey,

LhReC T\ RO
YIS

| ghts £
bhte &

—
[/

ChAREE T LR E

dhés ¢

Thog |_tos

1
oL IUsTd

RTPE ﬁ.\%wu.

DG oY
\.(n../n.\u

$3UDATOS

Illl'l“.{al -

w8 PPN ) YL
‘ mdwé i 77 7Y

SHuUeTY IUIATOS

————— i ——— =y

[
I

PP — - S
R W L4 oA .7} A WS o
l---u.wL .MQM..WWI uﬁﬂwﬂm@.\ ~ goco’ xwwwm
cyeryr| bCL| LEICL | 700
(ELFCE .g.mwm.m..-hhmm..m- Oech € |t |
\..AH. Lm g "
oA

;

# ustd

uny-1$3y

T

saysemyoed

~ CRTe | ghet'C | h3Ch e !
I a.lw.mumr.- 0% 2SS | H R S
?18Q . £=1 -1 1-1 ﬁ_

| T S Ay e oot

~zeEr”|

g aoco”

< Y

LTy

319N m
Yuerqg i
aiel |

So X

RARCET

oA

EALC

£

c

N3

£/

{

75

Fusta |

-

L

azeq

£-1

-1

uny-1389] “
[}

v\cowsu.m\ J¥ 004 seysemiuoag

ey 5T

S poyIdN vdI 1 YNd3y AN Iuyadw’

crunydrag

o i

79

ShAqeay pasrn g

35




36

\\/ —
Mm mlmu‘% 2anq \\N§»\§ panieulig
¥
[ ars £S5 | LRSS 3INISTOH %
IR VXY 5/ | LCEE e | PTRL M A1q
CS/p | Sotegop | 250 1A “a
3I03STOW 4 = SPTITOS % —00T FESh | Ao th |9oLseh RET
£é9¢ ¥ $/bC'Sh|P8ks 5 h | GLel " oh ToR F S8l
2o T Tl & | ScheclZ | sClEL STEL
SPTTOS % = 00T.» —z3g~ LZ€ 9: 5 ¢ & — F 4std
ajeq € 2 T 4 TRIIL
SIUIWLO] €-T 13895
€57 > x> 19'5 SINISTON %
C LY otseh | oSbhih | arereh | 2RI + A4
. sS80'h | sTib |4t3boR Aaq
- i SECICh | 6s¢eth |otlL’eh 3on
35S /g SE'S -1 7E9C% [c4c8 ‘Sh | @I | omeCSh | 3°A + SIBL
hb/ s PS> s €Ll | SCE€C | bhC¢ | ehsi¢ SIEL
ho2 A% hX'G T 959L hil I <{% 7 st
10137 3 uotT3IBTAS(] f uB sl wuco £ 2 1 5 TeTal
Kasunmg 2=T 1S3l
_ _ IS L &9 c’s 3IN3STON %
€GCC 8 | h990°'EhH | Cs0L'CN | 222l | aaBl + AaQ
(L§S& 0k | SeSHOh Sheo'fh Lag
28967 RIS 65 1££85°ED EET
6902 | SLRA'ShH SLohRShH ol l.' 5k 194 + @JBl
MR Y WAl oo, ccoCe a2l
L s oS LES: # ystq
D1e( £ Z T ¥ T8TLL
T-T 3s3J
w\«\b *?A..l\l‘ MWQ\/& v,/ .\wuw *aO\_N_.\.\ \A;\\;\ .Q.U Ausduwo) M%\Jw J3qumy 302foxd

saTdursg 99833183y Jo 3UAUOY SINSTION

—

:qdo0day AxogBuoqu]

e




ol

[T

PROJECT #

e(fo)f  COMPANY Z.C.,/L/Vuﬁo Tkt Lol

TEST OATE(S) R Je29 2 SOURCE W_ﬂ?_‘_

TEST—-RUN

TEST-RUN

l -—

et - — ————

M..

EPA METHOD 4 LABORATORY REPORT

.....-—_.__.____..._-—-_——.._....-........_..-.—_.—.__.____.___—.-___—.-

# IMPINGER # INIT:IAL FINAL GAIN DESCRIPTION
1 100 39 1 '

2 100 DY L2

3 0 55 <o O\ R
4 788'3 %\Q-‘ 3%\:\
Py ey S

TOTAIS_ MOISTURE GAIM, ML = _554.%4
P ¥ N
g 108 \531}5 %2:“\‘: C\ o‘-\9 N
3 758, R U !
TOTAi MOISTURE GAIN, ML = A0 .S

T
i&S

TOTAL MOISTURE GAIN, ML = oo 451.0

N . P‘.-,T\

~n
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CALTBRATION

oyt

DUY  TEST HETERSORTELCK METER
N %
Dave: ™ % / {‘q 3 _______ Bacomercic Pressure, in. Hy. (irby: _ ‘;g‘ (" _
FQUIPMENT LDENTLFLCATION _ -
Control Unit 4 Dry tesc Metec Wet Test teter TCativration
| _Mfpn: andersen MEp: rockwell Mip: gCA Co §22£3£&22‘4Ccncrat: <
Model: UnivelS2 | Model:  §-175 Modcl: Precision l'ost-test:
SN: 591544 SN: 83 sn: 11 AH 12
]
EQU IPHENT CALIBRATION .
Orifice Wer Tesp Metet Dry Test Meter
Pressure| Pump | Volume, CF Volume, CF Temperature, °F El§050d
Drop Vac. Temp . Inlet Ouglet | Time,
in. WC {in.Hg| Initialj Final OF Initiali Final |Inicial final |Initial]Final min.
H Vi Vuf Ty Vdi V4rf Tii T;f Tei Tof Q
52 | G |[Lewo 155311 79 {22\ 727 7% v . s A=
7o o |S.519 [Gaza| 79 [R5 Ta 7‘?__510,.,%3,__2____
2.0 S E s | Qow | 71 |727.0 8l 73250 56 | % %O (er /1
o S 1,0 6@ R\ 71 | 7232861718.672 G¢/ 7 g3 o2 | f2
T
J
COMPUTER PRINTQUT
7?/4 ‘7%571
—_—— ___gf__ e 4 C Ha -
85 5.5 79 T Tres t1ag
1.0 49283 79 2:23; ;g-g 12,6 1.9018  1.3%8
20 s 79 9e 838 10 1018 1o
. 12.86 : ' . 1.6474
30079 11786 9R.8 12.8 1.a3e8  1.7327
AVERAGE CORRECTION FACTOR: € = 1.0
- : €= 1.0129
. AVERAGE ORIFICE CONSTANT: H = 1.5947
EQUATIONS: - -
Vw = Yuf - Vui
vd = vaf - voi
=(Tll+Tlf+Tol+Tuf)ll.
C = Vu # Pb v (Tasas@) / (V4 *
- (Pb+H/13.6) # (Twtd
@.8317 * H 1 U{Twsa6@)4Q/VIA2 7 ( Pb & (T::lo:g; i

39
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.. LA
[ENE RTINS I TR A

4 [RAT
CALTERATION Fag da=d
DRYTEST MITTER/OREETCR HETTER
el 2%, %2
Date: % ;,5 Varowetric Pressure, iu. iy, (b)Y R
ate: T il S —_—
FQUIPHENT [DENTIETCATLION —
Concrol Unit 4 bry Tesg Mecer Wet Test Meter E,:llll)z:lltl.OIL__n\-'_l o
o : p eneral: o
Mly: andersen Mig: rtockwell | Mg GCA Cor oration_ 1-:;‘:11_1-{:«;:!: x
Model: Universal l.c)d(_l 5-175 __;:ch_l l}l’rijcills;on : L
| SN:  5g)_544 SH: 83 -
EQUIPMENT CALIBRATION
Orifice Wer Tesg Meter Dry Test Meter 57 ELapsed
Pressur Pum Volume, CF Volume, CF Temperaturle, e
B b v ’ , Temp Inlet Qutlet ime,
ro ac. . — — — = _
in P’C in.lg | [nicial Final OF |Initiall Finat {Inicial]Final Im.t%nl 1;11.;1 man
i Vi Vi f Tu Vdi Vaf T;i Ti¢ Toi o |
= % : % NG 1Y 110
D e |5 | 0 [0 deotet | I j)?;&“ 70
155 10o0s im.ot | o (2200038 20645 | T4 1 ;‘f Y
20 T [reonk syl 27 2ok fmlad 3 A RS e TR
3.0 > el sed 132,413 r2192len 1280 (o g3
l
COMPUTER PRINTQUT -
- -
H Vi Tw . vd Td 1] I H5
8.5 4,225 77 LZA7 0 79.8 0 18,0 B.9939 14745
.2 5.813 77 3.Bla 838 100 1.80%  1.7561
Le 36 T 140402 90,5 188 10159  1.755:
3.2 7.829 77 7.889 9«8 8.0 1.0173  1.8220
AVERAGE CORRECTION FACTOR: € = 1.@91
AVERAGE ORIFICE CONSTANT: H3 = 1.761%
ZOUATIONS: o )
Vi = Vgt - Vui
vd = vdf - vdi
Td= ¢ Tii + Tit + Toi +» Tof b / &4
C=y » Ph & {TdHaad) / { Vd #® {Ph+H/1I. 61 ¢ (TurkaBi )
H& = 2.0317 + H ¥ ((TwrdbBIeQ/Vylr2 /7 { Ph v (Td+bsB)
(\vewst { - \.OW
—
L .
Calibratciog ofs f:,/'/-'_-:/- .
) A
(reine) 4. L5 {// oyl
40




Date:

ssoa-2- /o

Page:
CALIBRA&ION
S-TYPE PITOT TUBE .
Probe Shalin D 70
L/ 'S 9% ' S—Type Pitot Tube ID No.: (27 .
Ambient Temperature, °F: 67(b Standard Pitot fube ID No.: /Y

Barometric Pressure, in. Hg.: 2?/? Standard Pitot Tube Coefficient: . 99 (

PITOT TUBE EXAMINATION

Alignment Check

Pitot Assembly Intercomponent Spacings

_{cu<1o°
~q2<10°
o Bl< 50
B2 5°
=~ Q<1/8 in.
=~ R<C1/32 in.

Pitot Tube Dimensions
1
External tubing -3
diameter (Dt):/’fz
Base to Side A opening
plane (Pp):

Base to Side B opening
plane (Pg): ‘

to nozzle (X):
Pitot to probe sheath (Y):
Pitot to thermocouple, along
probe. (W):
Pitot to thermocouple, perpen-
dicular to probe (2):

Pitot

DESIRED CALIBRATION POINT SIDE A CALIBRATION SIDE B CALIBRATION
Velocity Pstqd Poed Ps Pord P,
ft/sec in. WC in., WC in. WC in. WC in. Suc
, 20 0.09 125 (737 ire /73
40 0.37 | _.3¢ ,SOZ .37 | sz
60 0.82 . 55 - =7, 1S
80 1.45 A D.00 3 Soo
100 230 | — _— — T
1 COMPUTER PRINTOUT
! |
] G SIDE B CALIBRATION
i Pstd " be G . CpCptd) Pstd Ps  Cp  Ce-CptB)
. .9.846  0.085 315 0.173 0.8k 0.885
R g:%g ga2  2.ee a.37e 8.520 ©.639  -9.%8l
o.m5a 1.289 @.837 -9.003 2818 1.150 ©.835 -8.895
L4202 18 1430 2.000 ©.841  e.eal
Ly Cold) = 8.848
sde, A (#) = 604
C side () = 004
Calibration Performed by:
] ’__/"
(Print) g] // " /e
(Signature) ESin — {J/ﬁj
41 . ]
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Page:  ss9A-3- B (o

( CALIBRATION
N " NOZZLE DIAMETER
L= Leny
—_ Nozzle | Naminal-- Measured Diameter, in. 'Nozzle*
* Number Diameter,- in. D1 D2 D3 Diameter,.in.
L~ J69 a7x A7 _0.[72
L -7 299 a4y .2d9% 0.24977
L- 3 302 3,0 L3/ .36/
L- 493y ysg 493 0.491
L-5 s by a3 ol2d
L~ (o . 302 %00 -305 0, %0Z
£ =77 Al 77 g Q180
L- % 439,49z A1 0.492
L~9 745 747 IS 0,795
L /o 29b - 241 24z 0,243
L~/ - ds] as3 ad% 0.25(
L~12- © 240 Lad( :2‘1/ O:*fl
L-14 99 99 ,/77 o./99
_1 L -15 269 369 _3nd _o.372
L- B L SL7 563 56> 0,567

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

Calibration Performed by:

-
3t ' (Print) ﬁd/é/'lébons

{Signature) ﬂ%

Date: 329 ?3
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(13 L1} ¥

-

THERHOCOUPLI Iluu’um rum: HETFR

-
o -

et -Sﬂ&:’ﬁ%b“—-m—

CALIBRAFION nhf» '”:;““J

- EQUIPHENT IDENTIFICA’[‘ION
L . _
f0t THERHOCOUPLE K TEMPERATURE NETER
\HMT I05No: - ;;/‘z;,;{l(,ﬂgLt _— M}I'I' ID No.. = :
THEg: D2 oaa MEp: Newpord Lmrfﬁf
Type: (‘hroﬁ,,, [ = Alumel Nodel 1:2608' KEL
Length: /" SN: Y2~ 43
Length of connecting (extension) wire: ¢ Do J4.:
—— i
%K ./&M][) ’iL}zWanpzu
" EQUIPMENT CALIBRATION
Reference temperature 2 Temperature indicated ]
by mercury-in-glass T by thermocouple and Deviation,
; thermometer, ©F * temperature metet) OF  ° oF
T, Ti ) Ti - Ta
— /% X% Z

. ._..'._, - ,.-..‘-gqu-p-\' 1Y DU



]
i)—”‘c; S:;Q_J'\_"‘_ [U I
aj, 2

.

CALTBRATION
THERMOCOUPLE/ TEMPERATURE METER

EQUIPMENT IDENTIFICATION

THERMOCQUPLE TEMPERATURE METER
MMT ID No.: /K "  &ld FHlewdl, MMT IDNo.: ~ — — —
MEg:  Oprzas Mfg: Alepiport Labopufor€f |
Type:  Clhondd - Alomed Model: 2hx-~-fkF/
Length: .5 et SN: 7472 - %363
Length of connecting (extension) wire: LD Feef

x P{’Obt 7%6/777060(.}/9(9_ o 70 “ 55 pll)é‘(

EQUIPMENT CALIBRATION

Reference temperature Temperature indicated o
by mercury-in-glass by thermocouple and Devcl);tlon,
thermometer, °F temperature meter, °F .
Ta Ti T]_ - Ta _}
A 2/
/3> /3/ -/
A /- 20 -2
3 /9 Z/7 -2
707 ZE -/
Calibration Performed by:
/ )
(Pring) el Gt
A
(Signature)
PDate: é/@‘}é —————
FORM: SSQA-4 44

a




oh W

Page:  SsQa-h- LOY0

CALIBRATLION
THERMOCOUP LE/ TEMPERATURE METER

Z“J_an,}:)vano,‘nl ; EQUIPMENT LDENTIFICATION

THERMOCOUPILE TEMPERATURE METER
MMT ID No.: DAl FhAe/moneder MMT ID No.: =~ )
MEg: H’ﬁmﬁfm L astruntes fs Mig: Newgw% [a_afﬂ ‘Er*fj‘j
Type: /Al Model: X&6B= AE/
Lenpgth: & ,hcohe< SN:  T7¢D) -Y363
Length of connecting (extension) wire: Qo &

EQUIPHENT CALIBRATION

Reference remperature Temperature indicated
by mercury-in~glass by thermocouple and Deviation,
thermomerer, °©F temperature meter, °F oF
T, Tj Ti ~ Ta
Fo 4z Z

67 GL -/

e/ oo 7

/2 =7 S Z9 2.

Calibration Performed by:

(Print) Cg’o// * ’76—;,/

- -~
(Sisn:ltll[‘Q)BJJ W

&Gz

45 Date:




Pape:  55QAzA- /()3 .

CALIBRATION
THERMOCOUU LE/ TEMPERATURE METER

EQUIPMENT ILDENTIFICATION

THERMOCOUPLE . TEMPERATURE METER
MMT ID No.: fatrrces ® 4 Mato- Tale~ | MHT ID No.:  —
MEg: (Omeao. Mfgp: /\/cw'Dor-{— La[)oro\’cm'ﬁs
Type: Y Chromel = Alome | Model: XL -AF!
Length: £ A< SN: 2947 ~ 4363
Lenpth of connecting (extension) wire: 20 Ff

EQUIPMENT CALLBRATION

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

T, Ty Ti - Ta

é./_o e O

2z _ | &S : -/

Py O > /

/' RG = /2O /

Calibration Performed by:

(Princ} gfo// *‘EJ

(Signature) &-LM\ -
46 bDate: L/ é@}’
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——r——

P ﬁ_&‘_l-“,_‘f_‘"_.‘._.[@ —7 "o

CALIBRATION

) . TUERMOCOUP LE/ TEMPERATURE QETER

EQUIPMENT LDENTIFICATION

THERMOCOUPLE

TEMPERATURE METER

| YT 1D No.: Hrdersen Y IHde OAG| T ID No.: —
Mfg: ’ Mfg: /\/gm(—‘)“ Z;L&)_&L'loffﬂs
Type: /4 - A imed Model: 24 8- K~/ —

Length: Y _inches

SN: 79 77- ¥303

Lengelt of connecting (extension) wire: HC 1@?

EQUIPMENT CALIBRATION

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

Ta

Temperature indicated
by cthermocouple and Deviation,

tremperature meter, °F of
Ti Ti - Ta

7o

Z5 =7

S : d

oz T

2B

Calibration Performed by:

tpeine) S/ 4 Tedd
{(Sipnature) &ﬂl W

47 Date: (_/‘é '93
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Plant Mfr. & Model

Pollution Control Equipment: Baghouse

List model:
Air flow through control sguipmant:
Cate & procedures of lagt maintenance/cleaning of control squipment

Asphalt Plant Operatmg Condition Durmg Stack Testing

Tast Dateals!

{circle one)

Ventun scmbbar

ENET

scfmat —______F

waeat scrubbar
If wat scrubbing: 1 % scrubber water recyclied
Normal pressure drop across control oquipment:
Wae contro! equipment oparating nomally during testing?

Type (circle one).
Other gisu:

114

Z_C k”%S-c

Drum Mix

Rev/YH/I3

Conventional

cyclong

~inches water

Fuel:

Itemize all fuels and materials added to the combustion process during the test period. List fuel type used during
. If other units of maasure are used, specify and calculate appropriate heat input.

testing lif oil, specify grade)

Is the above fuel substantially the highest sulfur containing fuel normally burned?
cubic foot/ ton hot mix

st No. Fuel Input | BTU/GAL | Heat Input | %Moisture (as received in sggragata)
— | (Gaifhn) {as roceived) | (BTUMR) Virgin racycle combinoed
Run 1
Run 2
Run 3

Production specific fuel usage: (circle one) measured or calculated:

gal/ton hot mix
MMBTUMR =100% setting

No. of Burners: Burner(s) rating:
Operation:
time burner | sggregate recycls asphalt Drum Mix_ | dust collector | scrubber water |Other (iist)
15 min. | setting | tons per hour | tons per hour | tons per hour | temp. | pressurs drop flow fato
intarvats | s 1 : F inchas watar onm.
AL o] sS 290 |&ERF) /7.0 e | 16o | 4/20
YIS | 244/ O /4p laod | ra zex
| ddlkss | ds| & (/44 bop{/a_ 400
: s iss a2 | D 14y lagp | /2 | He2d
1 3N Kuwo ks <20 O /4.3 1292 | [ & 4o
| 7 o Toe o0 | 0 | A3 ]do0 | 7o | 40
B3l slazy |[D V25D | 7o~ | s
uskss|aay | O /47 Boolra |40

Plant Operctm [ Comfscallon
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the required information will result in an incomplete pgﬁformance test report.
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Asphalt Piant Operating Condit/ims/During Stack Testin
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Pollution Control Equipment;: Baghouss  Ventur Scrubher woet scrubber

Ligi modsl:

(circle

onej

It wat scrubbing:
Normmal pressure drop acress control squipment:

Air flow through control equipmant:

acfmat ______F

Date & proceduras of last masintenance/cleaning of control squipment

Was control equipment operating normally during testing? o ———

Type (circle one):

Qther (isy:

Drum Mix

Rev/YH/93
t .V' f.(.s e_

Conventional

cyclone

% scrubber water recyclad
—— _inches watar

multiclone

Fuel:

ltemize all fuels and materials added to the combustion process during the test period. List fuel type used during
testing Gf oil, spacify gradej

. If ather units of measure are used, specify and calculate appropriate heat input.
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Run 1 .
Run 2 -
Run 3

Is the above fuel substantially the highest sulfur containing fuel normally burned?
cubic foot/ ton hot mix
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No. of Burners:

Burner(s) rating:

gal/ton hot mix
MMBTU/MHR =100% setting

Operation:
time burmer | sggregate recycie asphalt Drum Mix_| dust colector scrubber water |Other (iiet)
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Note: All information requifed must be completed and submitted as part of the performance test. Failure to submit

the requireq information will result in an incomplete pﬂ’formance test report.
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Hinnesota Pollution Control Agency
Division of Air Quality _
b 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 cyclonic
flov 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 aCCOLdlng
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 vith each test for pollutant.

EPA Method S as amended in Exhlblt c and Hxnn. 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.

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

quired for initial compliance. 67 Aﬁqp- pe y@éﬂ,_,éi

AQD File No.: 323B

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 17 May, 1993
Page 1 of 3

I. GENERAL INFORMATION

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

Telephone number: 507/662-5205

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

MPCA pemmitting engineer: GGS

Applicable regulations for
each source tested (be specific):

Reason for testing: Permit requirement

Is this test for initial No
compliance demonstration: :

Shall be submitted to Tom Kosevich,

Drawings showing location
Compliance Determination Unit

of sampling ports included:
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 fast 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 vancs 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.

7 , E
3. Permittee must be ready to burn specified fuel. W_)&’

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

5. Permittce may have to install samipling taps on the fuel feeding ling to the burncr.,
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TEST PLAN FOR ASPHALT PLANTS . ' 17 May, 1993
Page 2 of 3

IIL. FEST PLAN

The following is the test plan developed for

A. Emission point{s) to be tested: (specify plant maker and model)

B. Parametcrs to be tested at cach emission point:

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

This is part of the compliance demonstration requircments. 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 bumer,(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 Apnl, 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 rncusturc content in cach 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 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 moisturc content of the aggregate.

2. Must bum 100% of the highest emitting fucl to be listed in and atlowed by the permit: Uscd oil (waste
oil, crank oil), No. 6 fuel oil, No. 5 fuel oil, No. 4 fucl oil, No. 3 fuel oil (somctimes described as clarificd
or industrial fucl oil), No. 2 fucl oil, No. I fucl 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 done under the same

conditions:

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

F. Operating Data to Be Recorded durning the Test

Operating data must be recorded during the test in its eatirety 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,

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 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

c) 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
56

i Tp o,





