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TEST CERTIFICATION

I certify that the enclosed test results are true, accurate, and authentic. I was personally responsible
for all phases of the testing to determine the particulate and visible emissions from the Astec Double
Barrel Drum Mix Asphalt Plant at the Ash Grove Aggregates facility, Buffalo, Mo., location.

The sampling equipment and procedures conformed to USEPA Method 1,2,3,5, and 9 for particulate
and visible emissions from stationary sources. The results of this testing are the basis for this report.

AEROMET ENGINEERING, INC.

- Tom Scheppers, P.E.
President - -
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L. INTRODUCTION

AeroMet Engineering, Inc., has been retained by Masters-Jackson Paving Company, to determine
the particulate and visible emissions from a new portable Astec asphaltic concrete production plant
installed at the Ash Grove Aggregates site, Buffalo, Missouri. Performance testing 1s required
under the condition of a construction permit (# 0594-036) which was issued to Masters-Jackson
Paving Company by the Missouri Department of Natural Resources. The asphalt plant is also
subject to the Code of Federal Regulation (CFR) Title 40 Part 60 New Source Performance
Standards (NSPS) Subpart I - Standards of Performance for Hot Mix Asphalt Facilities. USEPA
Methods 5 and 9 were used for the testing with no deviations from the standard procedures. The
asphalt plant is permitted to produce an emission rate of no greater than 0.04 grains/dry standard
cubic foot, and less than 20 percent visible emissions.

Source testing took place on July 21, 1994. Pre-test planning was accomplished by phone
conversations with the following individuals: Doug Elley of Missouri Department of Natural
Resources; Dave Foreman, Permit Coordinator for Masters-Jackson; and Tom Scheppers, P.E., of
AeroMet Engineering, Inc.

The project engineer and test team crew chief during the test for AeroMet Engineering was Tom
Scheppers, P.E. Two other members of the test team were Mr. Darryl Meister and Mr. Jeff Broker.
Mr. Broker is an EPA certified visible emissions reader and performed the Method 9 Visible
Emissions Readings. Mr. Doug Elley observed the tests representing the Air Pollution Control
Program, Missouri Department of Natural Resources. All aspects of the test program were
coordinated with Dave Foreman, Permit Coordinator. The plant operating data was collected by the
operator at 15 minute intervals. The data is presented in Appendix K.

Weather did play a factor during the testing program, causing a three hour delay in setting up the
equipment, sampling for emissions and affecting the production rates of the plant. After the rain
had subsided, the sky cleared up by the start of the second run. A storm front had moved into the
area in the afternoon of the 20th and had rained most of the night. Asphalt production was limited
due to the high moisture content of the aggregate. The temperatures were around the upper 80's to
90's.

. SUMMARY OF RESULTS

The results are summarized in Table I Actual emissions results are listed for particulate and visible
emissions. The results of all three runs demonstrate compliance with the allowable limit of 0.04
grains per dry standard cubic foot (gr/dscf) and 20% opacity. The asphalt plant was operated at
approximately 255 tons/hr of both aggregate and asphalt. A detailed description of the process is



Masters-Jackson Paving Company

TABLE 1

Summary of Particulate and Visible Emission Test
Portable Astec Asphaltic Concrete Production Plant

Run 1 Run 2 . Run3
07/21/94 07/21/94 07/21/94

Process Conditions
Production Rate (ton/hr) - 253 256 255
Stack Conditions
Stack Gas Temperature (°F) 266 265 267
Actual Gas Flow (ACFM) 43,007 42,822 42,411
Std. Gas Flow (DSCFM) 20,488 20,288 19,808
Isokinetics (%) 96 97 96
Emissions, Actual .
Visible (percent) 0 0 0
Particulate (Ib/hr) 0.63 0.39 0.46
Particulate (gr/DSCF) 0.0036 0.0022 0.0027

Ave.

255

266
42,747
20,174

0.49
0.0029



found in the next section of this report. A summary of the production rates can be found in Table
II within that same section.

The isokinetic sampling rate is also shown in Table . This rate compares the stack gas velocity to
the nozzle velocity of the sampling probe. A rate of 100% represents a stack gas velocity equal to
the nozzle velocity. The acceptable range is 90% to 110%. EPA has determined that sampling
outside this range may cause a bias in the results based on the particle size and aerodynamic
properties.

The filters from all three runs were very clean and white in appearance, although appearance does
not necessarily indicate weight. All three sets of samples appeared similar in light color and low
density. The appearance also coincides with other samples taken from similar asphalt plants
showing good combustion.

During the one-day testlng period, no abnormalities were discovered to contribute to any errors in
the results of the tests.

The particulate emission results should be representative of the actual concentrations within the
normal accuracies of Method 5. Although no upper limits of emissions have been established for
the test method, an upper limit has not been exceeded based on acceptance of the test method on
significantly higher grain loadings. The estimated accuracy of Method 5 is approximately +/- 20%
based on results of collaborative tests.

III. DESCRIPTION OF THE PROCESS

Masters-Jackson purchased and moved a new asphalt plant to the Ash Grove Aggregate Quarry
located near Buffalo, Mo. The asphalt plant consists of a new Astec Drum Mixer. The asphalt
plant is a portable plant. The Drum Mix Asphalt Plant consists of a cold feed system (five bin
hopper), conveyors, a dryer drum with an integrated dryer/mixer, asphalt storage, fuel storage, and
a final product storage silo.

A process description is as follows: Virgin aggregate is transported from storage piles to five
independent bins by front end loader. The bins of specific sized aggregate are fed independently
and continuously onto a feed belt. The feed belt supplies the correctly proportioned aggregate to
the dryer drum. Feed rates are determined by automated controllers in order to blend a proper mix
meeting any required specifications.

S
The dryer/mixer is called a "Double Barrel" drum mixer. The interior of the rotating drum, referred
as the drying zone, receives the virgin aggregate at the upper end and travels countercurrent to the
combustion gases. The aggregate is heated at high temperatures with combustion fuel in the rotary
drum by direct contact with the combustion gases, primarily to dry and heat the aggregate. The
dried material leaves the interior of the drum, at the lower end of the rotating drum, to enter a
mixing zone between the exterior wall of the drum and a stationary outer shell. In the mixing zone,
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asphalt cement is added. The asphalt cement and aggregate is mixed thoroughly by paddles attached
to the outer wall of the rotating drum. This design achieves excellent mixing and long residence
time providing direct contact of the wet virgin materials with the hot combustion gases, mixing of
asphalt cement away from the combustion gases, combustion of fume generated by mixing, and
lower exhaust temperatures.

From the dryer/mixer, the mixed asphalt is transferred to a storage silo. Asphalt can be stored and
dispensed to trucks without interruption of the production process.

Combustion products, moisture, and particulate fines from the process are pulled from the elevator,
through and including the dryer drum. Asphalt fumes will undergo combustion in the first drum.
All gases and fines from the operation will travel to a baghouse under negative pressure from an
induced draft fan located at the outlet of the baghouse. The fan forces the air up a 22 foot
rectangular stack to discharge to the atmosphere. Test ports are installed in the upper portion of the
stack.

The entire facility uses the latest state-of-the-art technology available in controlling all process
feeds, temperatures, blending, weighing, data recording, etc. The facility is automated to the extent
that production runs are manufactured consistently and to specification.

IV. DESCRIPTION OF THE SOURCE

The asphalt plant exhaust gases are controlled by a baghouse prior to exiting through a rectangular
stack. The gases discharge to atmosphere through a 22 foot 1 3/4 inch stack. Stack dimensions
inside the wall are 40 1/4 Width by 27 1/8 inches, as measured at the test ports. The effective
diameter is 32.4 inches.

The test ports (six equally spaced along one wall) are located 24.0 inches (0.74 diameter) from the

stack exit, and 241.8 inches (7.4 diameters) from the last disturbance (Louvered damper). The -

damper is adjustable automatically in order to maintain proper air flow under any condition.

V. PLANT OPERATING CONDITIONS

The asphalt production process was operated in a normal operating manner. The average production
rate during the test was approximately 255 tons/hour of finished asphalt product. Raw materials

were consistent with normal materials used at this facility. The aggregate was obtained from the

quarry and stored in uncovered piles. Moisture content of the aggregates was typical. Fuel used
during the entire test duration was #2 fuel oil.

The plant operation data for the period July 21, 1994, is presented in Appendix K. This data has
been recorded approximately every 15 minutes during each run. The data includes time, process



input weight for both aggregate and total asphalt, and temperatures. The pressure drop across the
baghouse averaged approximately 4.0 inches of water. This graph is also presented in Appendix K.
A summary of the production rates and baghouse pressure drops are presented in Table Il. No
asphalt mix was recycled during the tests.

VL TEST CONDITIONS

The Method 5 test samples were drawn from four points on each of six traverses of the stack. The
traverse point locations were specified by USEPA Method 1. Samples were collected 1sokinetically
for a total of one hour for each of three runs (2.5 minutes/point).

No problems of either the asphalt plant operations or the sampling were encountered during the
tests. The asphalt plant was charged with typical aggregate mix, asphalt and fuel in a steady state
manner.

A cyclonic flow test and preliminary velocity traverse was performed prior to the first Method 5 test.
~ Stack flow conditions were acceptable for testing. Some sampling points were found to have flow
angles as high as 35°. The average angle of rotation of the stack gases for the 24 points in the
vertical plane was less than 20°. (Averages up to 20° are acceptable according to the USEPA
procedures.)

VII. TEST EQUIPMENT AND METHODS

The test procedures and equipment used to determine the particulate and visible concentrations in
the stack gases of the asphalt plant are described in Appendix E of this report. In brief, a Research
Appliance Corporation stack sampling train was used to determine the particulate emissions
according to USEPA Reference Method 5, and a certified visual emissions observer was used to
determine the visible emissions according to USEPA Reference Method 9.



TABLE II

Summary of
Asphalt Plant Daily Operations Reports
Masters-Jackson Paving Company

Run Asphalt Baghouse Diff.
Date Number (TPH) Press. ("H,0)
07/21/94 1 253 4.1
07/21/94 2 256 4.0
07/21/94 3 255 40
Averages During

Tests 255 4.0
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MASTERS & JACKSON
MAIN STACK
ASTEC ASPHALT PLANT

Run Number
Data Set

Date
Location

Start Time

End Time ]
Barometric Pressure
Static Pressure

Volume of Condensate
Volume Sampled

Pitot Tube Coeffecient
Meter Correction Factor
Square Root of Delta P
Orifice Pressure

Meter Temperature

Flue Temperature
Percent CO2

Percent 02

Diameter of Nozzle
Area of Flue

Sample Time

Weight Gain

Absolute Flue. Pressure
Corrected Sample Volume
Moisture in Flue Gas
Molecular Weight
Velocity of Flue Gas
Volume of Flue Gas
Volume of Flue Gas
Dust Concentration
Dust Concentration
Dust Concentration
Dust Concentration
Isokinetic Rate

Averages:
Stack Temperature
Flue Gas Volume
Dust Concentration

Particulate Test Analysis

In. Hg

In H20
ML
DCF

In H20
Deg. F
Deg. F

%

[-]

%
In.
Sq Ft
Min
Grams

. In. Hg
DSCF
3

Lb/LbMole

Fps
ACFM
DSCFM
Lb/DSCF
Lbs/Hour
Grs/ACF
Grs/DSCF

ACFM
Lb/DSCF:
Grs/ACF:

1
1

07-21-94
STACK

10:54
12:02
28.90
1.00
545.1
58.954
0.84
1.00
1.334
3.33
103.4
266
5.7
13.6
0.252
7.58
60
0.0125

28.97
53.72
32.3
25.75
94.54
43,007
20,488
5.13E~-07
0.63
0.00171
0.00359
95.7

266
42747
4.07E-07
0.00135

2
2

07-21-94
STACK

13:11
14:19
28.73
1.00
550.6
59.967
0.84
1.00
1.325
3.33
110.7
265
5.7
13.6
0.252
7.58
60
0.0078

28.80
53.62

32.6
25.72
94.13

42,822 -

20,228
3.21E-07
0.39
0.00106
0.00225
96.8

DSCFM

Lb/Hour:

Grs/DSCF :

3
3

07-21-94
STACK

15:17
16:25
28.60
1.00
543.6
59.197
0.84
1.00
1.307
3.26
115.6
267
5.7
13.6
0.252
7.58
60
0.0092

28.67
52.24
32.9
25.69
93.23
42,411
19,808
3.88E-07
0.46
0.00127
0.00272
96.3

20174
0.494
0.00285
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Particulate Test

Method 5

Impinger Volumes

Rur; / Date 7/&( /7'*
Impinger Final Initial
1 MGS Fel 1 65)0‘150; m!
AR BCT F4.C 0 0 m
= SS¢ o 55,6

™y 3 MGS S34 Y ml S2%.7 ¢ ml

5S¢ ames (OS. /O3, ¢

Total: ng 10

GS - Greenburg Smith

MGS - Modified Greenburg Smith

Facility /Viasters

Reagent Liquid Gain
H,0 XL
ho AW

9.0

Empty [o, 1

v
Silica Gel /9.

AEROMET ENGINEERING, INC.

Testing ® Monitoring ® Consulting

(314) 636-6393
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Particulate Test
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AEROMET ENGINEERING, INC. -
Testing ® Monitoring ® Consulting .
(314) 636-6393
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£l 8 | 6 Q70 RS2 &/ 126 1371 S 250, S\
215 | AT 3se lel RE3 1/37 1)) | < 753,553
3 o | b o4 @63 IRS3 Iga. 124 1138 i | g 175533l
4 la.S : }433"267 ‘RSG 3 XSS 1[40 113 | 7 17<R. 472
| I [ | |
i l | | l | | | |
i l | - l { | [ | [ |
Pitot Tube Leak Check: Before ol _After ok
oK _After K~

Integrated Bag Leak Check: Before




Particulate Test
Method 3
Impinger Volumes

Run Date 7/02 / / T Facility Mosters
Impinger Final Initial Reagent Liquid Gain
q.0
§c6. 3 69
1 MGS _ml 100 ml H,0 X3 7.3
375, Goo: 2 27 €
2 GS ml 00 ml  HO
$37.3 T . C /.7
3
smes SAT7 o  SAF w Empy 7.t
F98.2 7%3.%
4 MGS - g m g  SilicaGel"- _ /‘7‘ Lf

Total: S ﬁLJ' e

GS - Greenburg Smith
MGS - Modified Greenburg Smith _

R ' e sl

AEROMET ENGINEERING, INC.
Testing ® Monitoring ® Consulting
(314) 636-6393



Source

METHOD 1

CYCLONIC FLOW DETERMINATION

Date 7/0? // ?4/

Name _ZWOSTERS
Sampling
Location
SAMPLE POINT DELTA P ANGLE (degrees)
A 0 o-§
P! 0 o
J 0 O
¢ 0 &
Jé } £ 0 5
YT A 0 O
ABCpFF 3 0 o
4 0 @
C v 0 <
Pod 0 @)
3 0 O
VA 0 o
oy 0 g
X 0 e
3 0 S
X4 0 <
E 0 J5
oy 0 X2
R 3 0 T
Lf 0 o
F | 0 3o
KX 0 | S
3 0 Ny
N ) O

AEROMET ENGINEERING, INC.
Testing ® Monitoring ® Consulting

(314) 636-6393




APPENDIX - C
ANALYTICAL LABORATORY REPORTS
(Particulate)
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. ¢ — Analytical Dzta Sheet / /
C!ient MA) TE 25* JA\C/QG’VPrOject No. : 76 Date 7 = ?I/ ?%
Run No. L__, Run No. ‘D\
Fiitar No. (@) 2 Fiiter No. 29
Acetone No. M (2] Acaione No. me
Amaount liquig lost duning transpon (&) Amount liquid lost during transgorn o
Acetone blank volume, mi aSO Acetone blank voiume, mi 2 5 O

Aceione wash votume, mit

. -~ o
Acetone blank concentration, mg/mg (equaunon 5-4)°° [ S x /O

Acetone wash volume, m! : -
Acerone blank concentration, mg/mg (equation 5-4)°° £ /0

-000{(

Acstone wash blank, mg {equation 5-3)°° elolsd Aceione wash blank., mg {equation 5-5)°"
Weignt of Paruculate Collected weignt of Paruculare Collected
Container g Container o}
Numoser - Number T
Final Weight Tare Weight Weight Gain Final Weight Tare Weignt Weignt Gain
1 26221 G887 |-0003 1 ccfS? o 68A [oot?
2 s (17 1950983 [+.913a9 2 F'—mo 2780676 |.0096
3 3
Less acetone blank LOO00 | Less acetane blank 200 (
Weight of partuculate maiter ‘ O,O[ 35 | Weight of paruculate matter 0078
Volume ot Ligquid Votume of Liguid
Water Collected Water Collected
Impinger Siiica Gel impinger Silica Get
Volume, Weight, Volume, Weight.
ml. g ml. [¢]
Final| Finall
tninal inmay|
Liguid collected Liauia cotlecied
Total Volume Collactea| q° I mi Total Volume Coliected g mt
Aun No. 3 Run No. 8LQM’<
Filtar No. 10 Filter Na. /Vh
Acetone No. Me Acatone No. /'16
Amount liquid lost during transport o Amount liquid lost during transoon ©
Acetone biank volume. ml ago Acetone blank volume, mi o‘?SO
Acetone wasn volume, m| /V/A

Acetone wash volume, mi
Acetone blank concentraton. mg/mg (equaton 5-4)'°é¢$ »x {O G
( .

Acetone wash blank. mg {equation 5-3)°° Lo

7 ’6
Acetone blank concentraton, mg/mg (equation 3-4)°° M_.
2V /A
7

Acetone wash blank. mg (eguation 5-3)° °

Weight aof Parucuiate Collected Weignt of Particulate Collecied
Container g Container ) g
Nurmber Number- : ;
Final Weight Tare Weight Waeignt Gain Final Weight Tare Weight _'|' Weidnt Gain
1 0.692S_oaiayY loOo] 1 X780 257879 100902
2 T 13l (95,1087 o/(a9 2
3 3
Less acetone blanx L OO { Less acetone blank
Weignt of pariculate matter O, 01 Q, l ! Weignt of pariiculate marter
Volume of Liquid Volume of Liauid T
Water Coliected water Collected
imoinger Silica Gel Imoinger Silica Gel
Votume, Weight, Voiume. Weignt,
ml. q M. q
Finai Final
jmnial | jnitral
Liquid coliected| Ligwid collected
Towal Volume Collecied| a’ | ml Total Volume Collecteo] - | G’ mi

~Convert weight of water to volume by dividing total weight increase by density of water (1g/mt):

**See Federal Regisier, Method 5, 6.6, & &.7.

Increase. @
ig/mi

= Volume Water, mi
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TEST EQUIPMENT CALIBRATIONS
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EXPANDED RANGE DIGITAL THERMOMETER INSTRUCTIONS

Specifications

Digital Display: 4 LCD digits
Sampling Time: Less than 1 second
Resolution: 1 Degree

Fahrenheit Model

Accuracy Chart:

Temp. Range Accuracy (+/-)
32 to 932 °F 0.7/5% + 2 °F
933 to 1382 °F 172 + 2 °F
1383 to 1832 °F 27 + 2 °F (typical)
1833 to 2000 °F 4% + 2 °F (typical)
31 to -4 °F 4 °F (typical)
-5 to -50 °F 6 °F (typical)
Celsius Model
Accuracy Chart:
Temp. Range Accuracy (+/-)
0 to 500 °C 0.75% + 1 °C
501 to 750 °C 17 + 1 °C
751 to 1000 °C 2% + 1 °C (typical)
1001 to 1200 °C 4% + 3 °C (typical)
0 to =20 °C 2 °C (typical)
-21 to =40 °C 3 ° (typical)
-41 to -50 °C 4 °C (typical)

Case: ABS plastic

Failsafe: Low battery indicator

Power: 9 Volt alkaline battery

Probe Supplied: Ultra-fast response, naked bead type K
thermocouple with operating temperature range to

482 °F or 250 °C, and short term usage to 572 °F
or 300 °C, Cat. No. 4028,




Dry Gas Meter Calibration Sheet

Client Run By
Project No. Date X " R3-G¥
Module L-] Barometric Press 2713
Orifice -1 76
AH Vw Vw Vw vd vd vd tw | wi | Wo | Pw | Time
. H20 | initial fina! 3 inttial | final fr3 °F | °F | °F Jin. K06 min.
5 1337 |R.707|S <10 |992988|00n. s3¢| S Sve |69 [Fgc Flas | O | 14
1.0 8707 PB.79 |5 0 8SV00asH7.774|5. 240 |70 P as|{” 731 0 |
20 R.792 P59 | S AT T4 40 3.433]S.65%] 70 (B [Beal © | 7
40  Rr.ase [P35 |S376 413428 H9.03 |S.575 |70 [°°,,|3%eq| O | S
60 Pt.e3S |4o.0%0 | S#ss big.003 Jetesy| S c8S| 70 1% [Tpel © | &
Mc /Y] AHa (For Small Orifice Only)
BLH Vw Pb (td + 460) 0.0317AH l—(tw+480) 0:]2
AH 13.6 Vd (Pb + AH/13.6) (1w + 480) Potd+460) L Vw
5 .0368 qav4 1.90%
1.0 0737 qau [, 760
2.0 147 j. 000 [.819
4.0 284 l.oo |l 1,90
6.0 441 0.999 ). 7!
Average .99¢ - 1.830
AH = Orifice Setting "
‘ Vw = Volume of Gas of Wet Test Meter
Vd = Volume of Gas of Dry Gas Meter -
Pw = Pressure of Wet Test Meter :
tw = Temperature of Eluid in Wet Test Meter i
tdi = Iniet Temperature of Dry Gas Meter
tdo = Outiet Temperature of Dry Gas Meter
td = Average Temperature of Dry Gas Meter
e = Time reﬁuired to pull specified cubic feet
Mc = Dry Gas Meter Correction Factor - -
AHa = Orifice semting thet would pull .75 cfm of air

st stiandard conditions



Dry Gas Meter Calibration Sheet

[ Om SCLEPPERS

Client Run By
Project No. Date 7Z&°1 l At
Module 15 =/ Barometric Press 02 9,40
Orifice A7
AH Vw Vw Vw vd vd vd tw i wlo Pw | Time
in. H20 initial final 3 initial final ft.3 oF oF °F lin. H20|6 min.
5 | 41588481 |7.103 |03 Rt | 2377 | Rl Ties|Blag | O | 18
10 K870/ |s¢saS|s.ba¢ |Titict [917.840.083 (88 V°¥asPfs| © |10
20 K¢,5a5|c00|s. 553 (9172¢AT23057(5.813 | 87 ¥ Yeel © 1 7
40 |c0.078 kS 5a7swg |TosTa i |sers | 87 12 ale|l © | S
60 |GSSRT[70.054|SSQ7 878 Bassorls7er | 87 P V% | © | ¢
Mc (Y} AHa (For Small Orifice Only)
AH Vw Pb (td + 460) 0.0317AH |’(M+460H,]2 -
AH 13.6 © vd (Pb + AH/13.6) (tw + 460) Pb(td+460) L Vw .
5 .0368 ©.9%] 1.879
1.0 0737 ©.9%¥ /| 705
2.0 147 ©.998 }].807
4.0 .284 ].OO 1,903
6.0 441 [,00S | .76
Average ©.998 (.8 11
AH = Orifice Serting -
- Vw = Volume of Gas of Wet Test Meter
vd = Volume of Gas of Dry Gas Met:r
Pw = Pressure of Wet Test Meter ,
tw = Temperature of Fluid in Wet Test Meter . . =
tdi = Inlet Temperature of Dry Gas Meter
tdo = Qutlet Temperature of Dry Gas Meter
td = Average Temperature of Dry Gas Meter
8 = Time required to pull specified cubic feet
Mc = Dry Gas Meter Correction Factor ,
AHs = Orifice setting that would pull .75 ¢fm of air

st standard conditions




AEROMET ENGINEERING

ANEROID BAROMETER CALIBRATION

Instrument Number

Calibrated By

Bra-co

“Torm S HEPFERS

cliafay - 7/aa[a¢

Aneroid Mercury
Barometer Barometer
Reading Reading Deviation
Date ("Hg) {*Hqg) ("Hg)
g{,?hJ ;?783 0_?9:09-3 o.0°
RAfad 224D 29,13 ©.00
K.« 0 X9, %0 o, oo

/a9 [a¥¢



Nozzle Calibration

sizea By__1 O SCHEPPERS
Dimension Avg.
Date . Nozzie A B c Difterence Diameter
7[a0/a4 |A37S 0,373 |0.373 [0374| ©.00( ©.373
2latjet [BaSo [0.3S3 [0,.3sk [0.453| ©.001  |0.353
7/ ac/a4 |G6-Q75 0.2 [0.27q [0.8372| ©.000 |0.Q7K

All Dimensions are in inches.




Pitot Calibration Form

Tor. ScHePPERS

Client Run By

Project No. Date S_/ S—/alq
Test Location Pitot No. F3
® A’ Side Calibration Calcuiations:
A P st A P(s
em H,0 em H,0 Deviation A P (standard)
Run No. | (in. H,0) | (in. Ho0) | Cels) Cpg' ColA) Co ts) = 0.99 AP (s)
1 / M O /- L{ ( P g ¢
o o _ -
2 f. adi 0(7(’1 Deviation = Cofs) = Cpl{Aor B)
3 /.0 /4] LI o
Average Cp (Side A) gLf o 3 _
z ICp(S) . Cp(A or Bl
Average Deviation = g{Aor B) = 3
® @ “B” Side Calibration :
I ] o
p - =
fm PH’; c‘}“ H‘:L , Deviation  IGp(Side A) - CpiSideB) | =
Run No. {in. H,0) {in. H,0) Cpls) | Cpls) - Cp(B)
1 /,0 1t |8 6
2 /.0 [E | PY o
3 /.0 RV o -
Average Ep {Side B) J&?‘f o)
Nozzle size used for Calibrations {inches) _g‘o ©

Intercomponent Spacings During Calibrations:

7
Pitot - Nozzle: > e
* Pjtot - Thermocouple: R beck
>3 =

Pitot - Probe Sheath:

* or two inches from end of thermocouple to center line
of pitot tube. .



Thermocouple Calibrations

(Oven, Probe)

.(:[ieﬂt.~ AEROMET. 2-9-92
%ProiectNo. —
|
Thermocouple . Thermometer
identification Trendicator Thermometer Number Date _
I THT-4- 790 &7 7. ¢ AMist-c | 2-9-7318
| THT-4-130 1S 7 /57.3 NIST-C | R-1-93 |5
I THT-4-730 ala Ko NIST-C Q-?-'n"
M| TNT - %-7%0 G 6 7.4 NIST-C | 2-9-93 ,,“‘:*
T Y - 749 ) S /S7 3 NIST-C 12-9-93 13
| THT -4- 740 al! QU0 NIST-¢ | R-9-93 |3
il G3A ™ 7.4 NMIST- | R-9-93 |,
il A Ul QL4 NisT-< | 2-9-93 13
| Gex &7 7.4 NIST-C [2-9-13 |m
| &88B ! Q1. NIST-C |2-9-13
L. -] ouven 2SO X 43 THT-4-78|2-9-93 |§
2
L= oG In &6 7 G7.%¢ NIST-< |Q-9-93 n
L-] 0G-M Qur ' 7.4 - NIST-¢ | 3=2-13 |5
L-] _ Ime out 67 7.4 NisT-C [ 3-9-13 |}
D- | OVEN 2SS xRS 3 THT-4-780 | X-9-93 |9
3
- oG-mM IV 77 C7.¢ NIST-C | K~9-93 E
D-1 oem out o7 6 7.4 AMIST-S [2-9-93 |?
D-1  INNP ouT &7 61,4 NIST-C | Q-9-93 E




Gorgiieate of Gulbration

z_oam_ \%\QM&Q v , Omﬁm \mmlu w\ ,rwl\x\mw,\\
>3 Serial Number %W&Nﬁ _ | i
beew callbrated to. full capacity using NGBS Class S -1 wegghts. » cnstrament has been fully inspected
T o assure proper operation, &@&%h«é%\%
xxﬁ_\&\\\ \s it IO
Quality Technician

Quality Control Manager m ) \

(
Denver Instrament %aé
6542 Fig Street » Aroada, Golorads 80004 ¢ 1-800 5277135

i ede_de s A

e T e e d e = = i atn m)ﬂ% T
> > o o W =g S A b B PP AR
k AR S e S NS i

© oOES 485






TESTING EQUIPMENT - EPA METHOD 5 SAMPLING TRAIN

A RAC Corporation Stack Sampler was used at the sampling location(s).
The particulate sampling train consisted basically of a glass or
stainless steel probe; a variable-heat-controlled filter oven with a
calibrated thermometer located at the impinger outlet; a 1/2-hp shaft
sealed carbon vane vacuum pump assembly with a vacuum gauge; a control
unit with an elapse time indicator, a temperature indicator
(potentiometer), temperature controllers, gauges, a calibrated dry gas
meter, and an umbilical and various interconnecting hoses, fitting and
valves. An appropriately sized glass or stainless-steel nozzle, a
calibrated Type K temperature sensor, a static pressure tube, a
calibrated S type pitot tube and a variable-heat-controlled stainless-
steel liner are integral parts of the probe assembly.

The vacuum pump was used to control gas sampling rates. The control
unit was used to control probe and oven temperatures. The control unit
was also used to monitor elapsed sampling times, temperatures,
velocities, static pressure, gas sampling rates and sampled gas volume.

Analyzer (Orsat)

Flue gas concentrations were determined with a Gas Analyzer (Orsat)
which measures the percentage of carbon dioxide, percentage of oxygen
and percentage of carbon monoxide to the nearest tenth of a percent.

Programmable Calculator

A Hewlett Packard, Model HP41CX, programmable calculator was used to
determine the isokinetic sampling rate at each sampling point.

Prior to the field testing, the following procedures were performed:
All instruments were checked and calibrated. Gelman Spectro Grade,
glass-fiber-mat filters with 99.95 percent retention of 0.3-micron
particles were individually numbered, placed in similarly numbered
glass petri dishes, desiccated for 24 hours and weighed on a Sartorious
analytical balance to the nearest 0.l-milligram, and weighed a minimum
of every six hours until two consecutive weights within +0.5 milligram
were obtained, or heated for two to three hours at 220 degrees F,
cooled in a desiccator and weighed. Several 250 milliliter crucibles
were desiccated for a minimum of 24 hours and weighed in the same
manner as the filters and petri dishes. Also, several 200-gram
quantities of Type 6-16 mesh indicating silica gel were weighed on an
beam balance and placed into separate airtight storage containers.



The number of sampling points and positions of the points in the flue
at the sampling location(s), and the sampling time at each point were
determined prior to the particulate testing. The sampling procedures
were performed in accordance with the Environmental Protection Agency's
Reference Method 5, "Determination of Particulate Emissions from
Stationary Sources” in the July 1, 1989 Federal Register, “Standards of
Performance for New Stationary Sources" and subsequent revisions.

Before each test run a particulate sampling train was prepared inpart
at the sampling location(s) in the following manner: An appropriately

sized sampling nozzle was installed onto the inlet of the sampling
. probe and capped. The probe was then dimensioned and marked at
increments that corresponded with the predetermined sampling positions
in the flue. A standard impinger assembly was prepared by adding 100
milliliters of distilled water to each of the first two impingers. The
third impinger was left dry and the fourth was filled with
approximately 200 grams of type 6~16 mesh indicating silica gel. The
entire impinger assembly was then placed in an ice bath. A disc filter
was removed from its petri dish and placed inside of a filter holder.
The filter holder was then placed inside of a filter oven and assembled
to the sampling probe outlet and the impinger unit inlet. Next, an
umbilical and sampling hoses were connected to the sampling probe,
filter oven, impinger unit, a vacuum pump and the control unit,
accordingly. The probe and oven were then heated to and held at 248
degrees plus or minus 25 degrees. -

As soon as the probe and oven termperatures had stabilized the entire
sampling train assembly was leak-checked at a minimum of 15 inches of
mercury vacuum for one minute and the leakage rate recorded. A leakage
rate of less than .02 cfm and no vacuum loss was considered acceptable.

After the particulate sampling train had been assembled, the probe and
oven heated, and the entire system leak-checked, as previously
described, the particulate sampling was performed.

Three test runs were performed at the sampling location(s). The
sampling data for each test run was recorded on a field test form
during each of the sampling periods.

After the completion of a test run, the following procedures were
performed: A final leak-check was performed at maximum vacuum or
greater incurred during the test for one minute and the leakage rate
recorded. The flue gas moisture collected in the first three impingers
was measured and recorded. The moisture laden silica gel in the fourth

impinger was weighed on site. The weight gain of the silica gel



moisture collection was added to the measured moisture condensed for
that test run. The sample nozzle, probe and filter holder were capped
and taken to a clean area for sample recovery. At the recovery area,
the disc filter was carefully removed from the filter holder and
transferred to its petri dish for later weighing.

The sampling nozzle, probe and filter holder were washed with nanograde
acetone, glass camponents were washed three times, stainless steel
components were washed six times and visually inspected for
cleanliness. The acetone washing and acetone blank were collected and
labeled polypropylene sample bottles and retained for later
evaporation, desiccation and weighing.

Flue gas concentrations (percentage of CO,, percentage of 0y, and
percentage of D) were determined by taking several Orsat samples of
the gas collected, simultaneously with the particulate sampling,
throughout the test run, by an integrated gas sampling train. The
integrated gas sample was collected from the discharge of the
particulate control unit. The sampling train was set at a
predetermined constant flow rate to obtain an adequate sample or by
taking direct readings fram the sampling points. The concentrations
for each test run were recorded on a field test form.
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VISIBLE FIELD DATA SHEETS
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Section 3.12.192

Visible Emission Observation Form

SOURCE NAME Tosservarion paTe START TIME STOP TIME
/ASTERS - JACKSoN PRV NG e 10:51 if.s
ADDRESS SEC ! SEq
PO. Box 187 MINN] 0 | 15 | 30 | 45 |mui o | 15| 30| 45
PUANT AT BUERALO "lolg o0 #0100 /|0
ciry T STATE 2P 2 1010/010[32]|0/0[0[O
SPRIVGEIELD - Mo 65 8ol PP 501010
FONE 7%/ - S5% SOURCE 1D NUMBER Qlo !0 '
P/?gczs EO(III;MENT { o)wm TING MODE ~ 10101010 1* 10101010
ASPHALT PLANT AORMAL 5101000 [ (010 [OI0
CONTROL EQUIPMENT OPERATING MODE 6 36
BRAGHOUSE /YoRrRMA . 0010 1Q = QO 10 0|0
DESCRIBE EMISSION POINT 01Q 10 1O QO/[0|01|0
START /MAINV STACK _ST0P /YWAIN STACK. £10]0]0!l0]3#]|0 0|00
HEIGHT AS?OVEI GROUND LEVEL HEIGI;I.{ g.gLA nve1008SERVER o [ [ oo | 0 | 38 [ O O' Olo
DISTANCE FROM OBSERVER | DIRECTION From osserver 10 1 © 10 10 10 [ 1O [0 10 |0
100’ o~ 7101010104000 |0
DESCRIBE EMISSIONS 12 1 a2
START Cleny STOPQ\%Q\Y - © |0 O O o O 0 8 O
EMISSION COLOR PLUME TYPE. CONTINUOUS O o g 00 O Q10 | )
START ¢ |80 sTOP Fucimve wrermrrento | 14 1Q Qo0 !« |0 0100
.| WATER DROPLETS PRESENT: |+ WALER DROPLET PLUME: s 1000l »=slo 0 0l0
NOR. YESD ATTACHED D DETACHED O
POINT IN THE PL UME AT WHICH OPACITY WAS DETERMINED 6 01010 O 4 010|010
START § sroP ) D 710l l0ol0[+10 |0 1|00
DESCRIBE GROUND 18 48
START .\ o\'@y sky sop <\ovdy Shky ~ 0 % 010 p” 8 % 8 8
BACKGROUND COLOR SKY CONDITIONS Qo Q10
START Wt s70P STARTC L D . SToPCLD 20 10| 0|1Q|0(521010|0|0
WIND SPEED WIND DIRECTION 21 1O 0010 5110 1O O O
START srop START S srToP
22 5
AMBIENT TEMP. WET BULB TEMP. | RH.percent 0101010 210 101010
START ST0P 2 1010100110010 10
2 100101010 10l0|0
Source Layout Sketch Draw North Arrow 25 Q 0 0 o 55 O O O O
&) % 0l0lQ 0[*[o]oo]o
= X Emission Point 27 O O 8 8 57 8 8 8
2 Q10 58 | O
2 100|000 |0]010
Sun«)} Wind s o 30 O O O 0 60 O O O O
Plume and = _ s Observers Position AVERAGE OPACITY FOR NUMBER OF READINGS ABOVE
Stack HIGHEST PERIOD (&) % WERE O
14 — RANGE OF OPACITY READINGS
Sun Lacaubq Line MINIMUM S MAXIMUM
N OBSERVER'S NAME (PRINT)
X
€ el £ e
COMMENTS 7 OBSERVER'S SIGNATU. DATE
- W 7/t fast
ORGANIZATION 1

AREROMIT  ENGINEERING , IN'C

| HAVE RECEIVED A COPY OF THESE QPACITY OBSERVATIONS | CERTIFIED BY S DAT;

SIGNATURE AeroMeT trver =~ Tom =7 18 [a+

TITLE | DATE VERIFIED BY DATE '
MODNR - Douve ELcey 7[[3 /qq

Quality Assurance Mandbook M9-4.2



Section 3.12.10

Visible Emission Observation Form

SOURCE NAME OBSERVATION DATE STAART TIME STOP TIME

MASTERS - IRCkSON  PAVING 7/21 /1y 101/ 11
ADDRESS SEC ' SEQ

Po.rox 1187 minN] o | 15 | 30 | 45 |mi o | 15] 30| 45
PLANT AT BUFFALO 10101010 [ |01Q|0 |0
o) STATE Zlp 2 10 1010132101000
§YPK ING-FIELD Ao 6590 3 1. 8 010 | = 0
'fHONS SOURCE ID NUMBER @) 01010
&4[7) 831 558 4 s 100 01Q #0100 10
"PROCESS EQUIPMENT OPERATING MODE
ASPHALT  PLANT NORMAL 510|000 (¥ |0 .0 Inl0 |
CONTROL EQUIPMENT OPERATING MODE 6 36,

BARAGHOUSE NVORMA L " 010 Q O‘ 37 0101010
DESCRIBE EMISSION POINT gld 0|0 010010 |
START /AW STACK ST0P MAIn  STAck . 10lolol0O(1%®%|0l101Q10
HEIGHT ABOVE GROUND LEVEL HEI(?{TS{LA nveroosserverl 9 | [ | Ol 3]0 [0 ‘ olo
DISTANCE FROM OBSERVER | DIRECTION FROM OBSERVER %10 O Clo0o|“|Qg OO0

OO ad 10|00 lol 10 |Qi010
ifric;:;lﬂf t\’ MIiSIONS \ 12 O O O O | 42 D O o O
C\CN sropr C\e, &< =10 pr
EMISSION COLOR PLUME TYPE: CONTINUOUS D Q 0, © {0 |00
STARTORES  STOP WX |FuGiTive T ivteamirTenro | 14 O 0!QlOo|l«“lag o |Qi0
| WATER DROPLETS PRESENT. | IF WATER DROPLET PLUME. ‘5 o) 45
NO®R YESD ATTACHED O DETACHEDQ p 010 .90 PP 0.0 0.0
POINT IN THE PLUME AT WHICH OPACITY WAS DETERMINED ! 0 lo |0 |Q 0 101OI0
START ™~ | Dionwsvew STOP  SAnr 71010 10104710 101010
DESCRIBE BACKGROUND % Bl lololol+#lglng l0l0
START Q\v i, §y STOP Qoo LRy .
BACKGROUND COLOR SKY CONDITIONS . 910101010 | 410 010
sTARTGwe,  stopoWl | sramrde sTOPCir 20 (O101010 |50 l0lo
WIND SPEED WIND DIRECTION a2 lolololo!ls]lo l0lO0l0
starr 1@ stop 19 |starr S srop S5 7 = 0
AMBIENT TEMP. WET BULB TEMP. | AH.percent 10101010 Q10 |0
START sTop 2 |00 |0 |03 |0l0l01l0D
2 10|00 10 (%0 l0l010
Source Layout Sketch Draw North Arrow 25 O 0 O O 55 0O o) O 0
N
& % olol0]0]%*0l0]0]a
— X Emission Point 27 O O D 0 57 O O O O
2 1010|Qi0 15|00 lol0O
2 10100 Q|»¥|0i0|0lO
Sun<> Wind s . 30 O Q O O 60 0 Q O Q
Plume and = Observers Position AVERAGE OPACITY FOR NUMBER OF READINGS ABOVE
Stack 0 HIGHEST PERIOD © O % WERE O
%0 P AANGE OF OPACITY READINGS
Sug ?conon Line MINIMUM o MAXIMUM
-0 OBSERVER'S NAME/’R/NU
Ly JL' £F mﬁe r
COMMENTS OBSERVER'S SIGNATYR DA /TE Ja<t
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ENGINEERING
1325 AEROTEC DRIVE
JEFFERSON CITY, MO 65109
(314) 636-6393

{314) 836-9767 FAX

July 29, 1994

Mr. Jeff Broker

AeroMet Engineering, Inc.
1325 Aerotec Drive
Jefferson City, MO 65109

Dear Mr. Broker:

AeroMet Engineering, Inc. hereby informs you that you have successfully
completed Visible Emissions Observer Training held in Jefferson City on July 18,
1994. This qualifies you for certification by the State of Missouri as a Visible
Emissions Observer.

Sincerely,
AEROMET ENGINEERING, INC.

MW

Thomas Scheppers, P.E.
President
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acf =
acfm =

acm =

acmm =
An E
Bws =

dscf =
dscth =
dscrn =
dscmh =
fps =
Fr =
gms =
gm-mole =
ys =
AH =
o =
He =
hr =
%l =
in.Hg =
ibs =
Ib-mole =
%M =
mmBiu =
mmeal =
mmHg =
mps =
M =
96N =
%N, =
%0 =
%Oz =
Pp =
" Psid =
P =

MOMENCL . TURE

-

actual cubic feet

actuzl cubic feet per minute

effective area of flue in square feet

actual cubic meters

actual cubic meters per minute

inside area of sampling nozzle in square feet

water vapor in gas stream, proportion by
volume

percent carbon by weight, dry basis

percent carbon monoxide by volume, dry basis
percent carbon dioxide by volume, dry basis
pitot tube coefficient

dust loading per heat input in pounds (grams)
per million Btu (calories} per Fr constant

dust loading per heat input in pounds (grams)
per mitiion Btu {calories) per Fr calculated

dry standard cubic feet

dry standard cubic feet per hour
dry standard cubic meters

dry standard cubic meters per hour
feet per second

ratio factor of dry flue gas voiume to heat value
of combusted fuel in dry standard cubic feet
{meters) per million Btu (calories).

‘grams T

gram-mole -
grains

_orifice pressure drop in inches water; average .~ . .
percent hydrogen by weight, dry basis .
heat of combustion in Btu per pound, dry basis .

hour -

perceni isokinetic ... . .
inches mercury

pounds

pound-mole

percent moisture by volume
million Biu

million calories
millimeters mercury

meters per second

molecular weight in pound (gram) per pound
(gram) mole {we1 basis)

percent nitrogen by weight, dry basis
percent nitrogen by difference, dry basis
percent oxygen by difference, dry basis
percent oxygen by volume, dry basis

barometric pressure in inches mercury

standard absolute pressure (29.92 in Hg)

absolute pressure in flue in inches (millimeters)
mercury '

— . ™

"

"

static pressure in flue in inches water, average

square root of velocity head in inches water,
average

percent sutfur by weight, dry basis
standard cubic feet
standard cubic meters

absolute temperature of air in degrees
Rankine at standard conditions (528 degrees)

absolute temperature of flue gas in degrees
Rankine, average

absolute temperature at meter in degrees
Rankine, average

velocity of flue gas in feet (meters) per second

volume of condensate through the impingers in
milliliters

volume of liquid collected in condenser in
miililiters plus weight of liguid absorbed in
silica gel in grams indicated as milliliters

volume of metered gas measured at meter
conditions in cubic feet

volume of metered gas corrected 1o dry
standard conditions in cubic feet (meters)

volume of flue gas at actual conditions in cubic
feer {meters) per minute

volume of flue gas correcied 1o dry standard
conditions in cubic feet {meters) per hour

1otal volume of flue gas sampiva’ 21 3c1ual
conditions in cubic feel (meters)

volume of water vapor in me:rred s corrected

. to standard conditions in cubic teet ‘meiers) ..

volume of water condensed in impingers
corrected to standard conditions

volurne of water collected in silica gel corrected
10 standard conditions

total weight of dust coliected per unit volume
in grains (grams) per actual cubic feet {meters)

total weight of dust coliected per unit volume
in pounds (grams) per dry standard cubic feet
{meters)

total weight of dust collected in grams

total weizht of dust collecied per uqit volume
in pounds (grams) per hour, dry basis

total weight of dust coliected in pounds

total weight of dust coliected per unil_volume
in grains (grams) per dry standard cubic feet
{meters)

impinger silica gel weight gain in grams
metered gas volume correction factor
total efapsed sampling time in minutes



EPA DUST LOADING FORMULAS

{1} ARSOLUTE FLUE PRESSURE (in. Hg)
Py= (2P(+13.6)+Pp

(2) WATER VAPOR VOLUME IN METERED GAS CORRECTED TO STANDARD CONDITIONS (scf)

Ve = 04707 x V) Veung = 04N 5 x Wy

Vw * Ve * Vg

(3) METERED GAS VOLUME CORRECTED TO STANDARD CONDITIONS (scf)

Vg = 1164 x Y x Vg b2 (BHN36)
Tm
(4) PERCENT MOISTURE IN FLUE GAS

Vo %M = By, x 100

Bug = YW
(Vg * Vi)

(S) AVERAGE RESULTS OF FLUE GAS ANALYSIS
%N, dry = 100 - (%CO;« %O, + %CO)

(6) APPROXIMATE MOLECULAR WEIGHT OF FLUE GAS (WET BASIS) (ib/lb-mole}
Mg = (TBxByy) + Q.-‘MO (SeCO2) + .320 (%0,) + .280 (55N2“,5C09 x (1 - Buy-

{7) GAS VELOCITY IN FLUE (Ips)

Vg = 854912 Cp (/AP avg T,
Pg\M‘

{8) FLUE GAS VOLUME AT ACTUAL CONDITIONS (acfm)
VO z Vs AAX 60
{9) FLUE GAS VOLUME CORRECTED TO DRY STANDARD CONDITIONS (dscfh ]

T P
Qud = 89 2 T8 x Vox(1=By x 60
MT Rt C v

(10) TOTAL FLUE GAS VOLUME SAMPLED AT ACTUAL CONDITIONS (acf

V= [anh .;B_ x (M’L”_-ﬂ)] . (o.oozenv.c. l:,;.)
P [}

m 5



EPA DUST LOADING FORMULAS (Continued)

(11) DUST CONCENTRATION FOR INDIRECT HEATING UNIT AT ACTUAL CONDITIONS AND STANDARD

CONDITIONS
W‘ = pns
w
Wg = P {1b/dscf)
Vs

Wh = WgxQu  (ibfhrdry)

W, = _7_02%1_& (gr/ach)
t

Wy = 7000 x Wy {gr/dscf)

Dy = 3820x 209 xWg (;;mmBiy with constant 9820 F)
£30.9 - %0;)

Foo= YOS X [(3.64 X %H) + (1533 %C) ¢ (0.57 x%S) + (0.14 x ¥N) ~ (046 x%0)] (gycr/mmBuu)
b

D = 20.9xWaxFr (1b/mmBuu with alculated Fy)
(09— %0;)

£12) PERCENT OF ISOKINETIC SAMPLING

leY
% = 1.667xTgx 1000267 x Vi + "-'r'm_ x (Pb* AHN3E

exV,xP,xAn









