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2503 west ash  columbia, mo 65203 314-445-0106

July 25, 1990

Mr. Dave Krehbiel

County Commissioner
Camden County Courthouse
#1 Court Circle

Camdenton, Missouri 65020

Re: Particulate Emissions Tests
at Camdenton, Mo. June 12, 1990

Dear Mr. Krehbiel:

Attached is our report entitled "Particulate and Visible Emission Tests
for Camdenton County Asphalt Production at Camdenton, Mo. The report
describes the emissions testing program conducted at that facility on
June 12, 1990, and details the results of the three USEPA Method 5
and Method 9 tests performed to determine the particulate and wvisible
emissions from the Asphalt Drum Mixers Model 6026.

The results do demonstrate compliance with the Missouri State
regulation and the USEPA New Source Performance Standards regarding
Asphalt  Production. The average particulate emission rate was
calculated as 0.013 grains per dry standard cubic foot. The allowable
emission rate is 0.04 grains per dry standard cubic foot.

You will need to forward a copy of this report to the Missouri
Department of Natural Resources after your review.

We appreciate this opportunity to have been of service to you and your
company, and will hope that we can be of assistance again at sometime
in the future. b

Sincerely, - ;;

l” e
Shell Engineering & Associates,;Inci‘
E (:r
D Ehe A o
Harvey D. Shell, P.E. ‘ '
President
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PARTICULATE AND VISIBLE
EMISSION TESTS FOR
CAMDENTON COUNTY ASPHALT PRODUCTION

ASPHALT DRUM MIXERS
MODEL 6026

CAMDENTON, MISSOURI

June 12, 1990



TEST CERTIFICATION

We certify that the enclosed test results are true, accurate, and
authentic. We were personally responsible for all phases of the
testing to determine the particulate and visible emissions from the
Asphalt Drum Mixers Model 6026 Asphalt Plant at the Camdenton County.

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.

SHELL ENGINEERING & ASSOCIATES, INC.
N
4 T e

v o
Harvey D. Shell, P.E.
President

c;lfry-,, glﬂL?wmu—a—/

Tom Scheppers, P.E.

Project Engineer
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I. INTRODUCTION

Shell Engineering & Associates, Inc., of Columbia, Missouri, has been
retained by Camdenton County to determine the particulate and visible
emissions from a new Model 6026 asphalt plant installed at the
Camdenton County, south on Highway 5 from Camdenton, Missouri.
Performance testing is required under the condition of an operating
permit which was issued to Camdenton County 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). USEPA Methods 5 and 9 were used for the testing with
no deviations from the standard procedures. The asphalt plant was
permitted to operate at a production rate of 100 ton/hr, emission rate
of no greater than 0.04 grains/dry standard cubic foot, and less than
20 percent visible emissions.

Source testing took place during the period of June 12, 1990. Pre-test
planning was accomplished by phone conversations with the following
individuals; Mr. Doug Elley of Missouri Department of Natural
Resources, Mr. Dave Krehbiel and Mr. Phil Jones of Camdenton County,
and Mr. Tom Scheppers of Shell Engineering & Associates.

The project engineer during the test for Shell Engineering & Associates
was Mr. Tom Scheppers. The test-team leader was Mr. Terry C.
Shackelford. Other members of the Method 5 test team were Mr. Frank
Witt and Mr. Charles Scott. Mr. Scheppers performed the Method 9
Visible Emissions Readings. Mr. Doug Elley observed a portion of the
tests representing the Air Pollution Control Program, Missouri
Department of Natural Resources. While onsite Mr. Elley videotaped
portions of the testing and asphalt production. Other individuals
present for portions or all of the tests were Mr. W. Boyd, Field

Service Representative of Asphalt Drum Mixers and Mr. Phil Jones,
Camdenton County.

Weather was not a major factor during the testing program, as clear
skies predominated. The temperatures were around the 90's.
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SUMMARY OF RESULTS

The results are summarized in Table I. Actual emissions data is listed
for particulate. The results demonstrate compliance with the allowable
of 0.04 grains per dry standard cubic foot (gr/dscf).

The asphalt plant was operated at approximately 90 ton/hr of both
aggregate and asphalt. A detailed description of the process is 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 filters from all three runs were clean and near 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 testing period, no abnormalities were discovered to
contribute to any errors in the results of the tests. The results are
accurate within the variations described by USEPA Method 5.

DESCRIPTION OF THE PROCESS

Aspalt is produced at property owned by Camdenton County for road
maintenance. The asphalt plant is a Asphalt Drum Mixers Model 6026
asphalt plant. The aggregate is purchased as premixed according to
State Highway specifications. Therefore, unlike most asphalt plants,
only one aggregate mix is fed to the kiln. Most plants maintain
individual hoppers of each feed material and perform blending on the
feed belt at the entrance to the kiln.

The Model 6026 asphalt plant has a design capacity of up to 100
tons/hour. Fuel used during the entire test duration was #2 fuel oil.

Aggregate 1is fed on a continuous basis. The aggregate is heated with
combustion fuel in a rotary kiln by direct contact with the combustion
gases. After leaving the kiln, asphalt is mixed with the aggregate.
The mix is transferred to trucks for hauling to the construction site
for laying.



Process Conditions

Feed Rate (ton/hr)

Stack Conditions

Stack Gas Temperature (°F)
Actual Gas Flow (ACFM)
Std. Gas Flow (DSCFM)

Emissions, Actual

Visible (percent)
Particulate (gr/DSCF)
Particulate (1lb/hr)

TABLE I

Camdenton County
Summary of Particulate and Visible Emission Test
Asphalt Drum Mixers Model 6026 Asphalt Plant

Run 1 Run 3 Run 4
6/12/90 6/12/90 6/12/90 AVG
90 90 90 90
263 251 255 256
19915 20177 20953 20348
10169 10714 10761 10548
0 0 0 0
0.0178 0.0144 0.0075 0.013
1.55 1.32 0.69 1.19
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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 66 inch stack. Stack dimensions inside the wall is 24 5/8
Length by 22 3/8 Width, inches as measured at the test ports. The
effective diameter is 23.4 inches.

The test ports (four equally spaced along one wall) are located 15
inches (0.64 diameters) from the stack exit, and 51 inches (2.18
diameters) from the last disturbance.

PLANT OPERATING CONDITIONS

The “Asphalt Plant Operations Data" for the period June 12, 1990, are
included in Appendix K. This data has been recorded every 153 minutes
during each run. The data includes process input weight for both
aggregate and asphalt, mix temperatures, fuel flows, and the pressure
drop across the baghouse. A summary of these conditions can be found
on Table II.

The operation data was collected by W. Boyd. The asphalt plant was
operated in a normal manner near maximum rated production consistent
with the amount of moisture contained in the aggregate. No asphalt mix
was recycled during the tests.

TEST CONDITIONS

The Method 5 test samples were drawn from six points on each of four
traverses of the stack. (The traverse point locations specified by
USEPA Method 1 is usually 25 points on 5 ports for rectangular stacks
and 24 points on two ports for circular stacks). Due to the limited
space along the stack wall, only four test ports could be installed in
equal areas. Therefore, 24 points were sampled. Samples were collected
isokinetically for a total of one hour for each of three runs (2.5
minutes/point).

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



TABLE II

Summary of
Asphalt Plant Daily Operations Reports
Camdenton County, Missouri

Run Aggregate Asphalt Fuel 0il Mix Baghouse Diff.
Date Number (TPH) (TPH) (GPM) Temp (°F) Press. ("Hz)
6/12/90 1 86 4.0 1.9 211 3.9
6/12/90 2 86 4.0 1.7 204 3.6
6/12/90 3 86 4.0 1.7 201 3.7

Averages During
Tests 86 4.0 1.8 205 3.7



VII.

A cyclonic flow test and preliminary velocity traverse was performed
prior to the first Method 5 test. Stack flow <conditions were
acceptable for testing, as the average angle of rotation of the stack
gases for the 24 points in the vertical plane was 10.9°. (Averages up
to 20° are acceptable according to the USEPA procedures.) The velocity
profile in the stack was reasonably smooth, indicating a lack of
turbulent flow.

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 J of this report. In brief, a Nutech Model 2010
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.



APPENDIX -~ A

PARTICULATE TEST ANALYSIS

(Computer Reports)



SAMPLING LOCATION DIMENSIONS
ADM PORTABLE DRUM MH PLANT
BAGHOUSE OUTLET
Inside Dimension(s): 24 5/8" L x 22 3/8" W
Total Inside Effective Area: 3.83 ft 2
Equivalent Diameter: 23.4"
Total Effective Length: 66"
Upstream Distance (A): 15"
Downstream Distance (B): 51"
Numnber of Diameters Upstream (A): 0.6
Number of Diameters Downstream (B): 2.2
Total Number of Test Ports: 4
Total Number of Traverse Points: 24
Sampling Point Dimensions:
(1) 1.865"
(2) 5.594"
(3) 9.323"
(4) 13.052"

(5) 16.781"
(6) 20.510"



CAMDEN COUNTY MAINTENANCE
CAMDENTON, MISSOURI

ADM PDM PLANT

90-089

Particulate Test

Run Number 1
Data set (01)
Date 6-12-90
Location STACK
(B.O.)
Start time 08:54
End time 10:03
Barometric Pressure In. Hg 29.14
Static Pressure In. H20 -0.82
Volume of Condensate Mls 369
Volume Sampled DCF 46.617
Meter Correction Factor 1.01
Square Root of Delta P 1.240
Orifice Pressure In. H20 2.18
Meter Temperature Deg. F 86
Flue Temperature Deg. F 263
Percent CO2 % 6.05
Percent 02 % 12.40
Diameter of Nozzle In 0.212
Area of Flue Sq Ft 3.83
Sample Time Min 60
Weight Gain Grams 0.0515
Absolute Flue Pressure In. Hg 29.08
Corrected Sample Volume DSCF 44 .57
‘Moisture in Flue Gas % 28.0
Molecular Weight Lb/LbMole 26.25
Velocity of Flue Gas FpS 86.66
Volume of Flue Gas ACFM 19,915
Volume of Flue Gas DSCFM 10,169
Dust Concentration Lb/DSCF 2.54E-06
Dust Concentration Lbs/Hour 1.55
Dust Concentration Grs/ACF 9.23E-03
Dust Concentration Grs/DSCF 1.78E-02
Isokinetic Rate % 114.0
Averages:

Stack Temperature : 256.3

Vol Flue Gas ACFM : 20,348

Part Emis Lb/DSCF : 1.89E-06

Grs/ACF : 6.97E-03

Lbs/MBtu : 0

Analysis

2 3
(02) (03)
6-12-90 6-12-90
STACK STACK
(B.O.) (B.0.)
11:00 13:28
12:07 14:35
29.14 29.14
-0.82 -0.82
288 324
39.972 40,909
1.01 1.01
1.270 1.310
1.59 1.69
92 96
251 255
5.15 5.60
14.00 13.05
0.212 0.212
3.83 3.83
60 60
0.0354 0.0187
29.08 29.08
37.75 38.36
26.4 28.4
26.38 26.17
87.80 91.18
20,177 20,953
10,714 10,761
2.06E-06 1.07E-06
1.32 .69
7.73E-03 3.92E-03
1.44E-02 7.52E-03
91.6 92.7

Percent 02 :

DSCFM :

Lb/Hour :

. Grs/DSCF :

13.2
10,548
1.19
1.32E-02



APPENDIX - B

PARTICULATE FIELD DATA SHEETS

(Includes Cyclonic Flow Test)



CYCLONIC FLOW DETERMINATION DATA

Client 7L Pt rr T p2ca Operator —= =
Project No._Zz —=F d Date &g~ 2—Fo
Locatior\m&ﬁﬂaﬂ&w&ﬁ.c“eﬂed By

STACK & DUCT O
CIRCULAR O RECTANGULAR [ SQUARE O

&
Inside Dimension(s): Diameter - Length 2%7 2 Width 22.275

Equivalent Diameter 233, %%/& “ Upstream Distance__~<=_ =~ Downstream Distance S22
Number of Diameters Upstream (A)__<2- &~ Number of Diameters Downstream (B)_=Z - =
Total Number of Traverse Points — Total Number of Test Ports

ROTATION ANGLE, o
{x 90° Yaw Angle)

Traverse
T R B R
o -7& o A2 . ._,‘& . Ny . . .
2 —lo * —Z_ v — 2« D e . . .
3 A2 P o AZ T S . . .
4 — D o —pl) v =y T e =S e . . .
5 S =E L 2 v . . .
@ =/ e =D e =D D 8 =l e . . .
10 . . . .
11 . . . .
12 . . . .
13 * *
14 ‘ * ¢
15 . .
16 ¢ *
17 * .
18 ° .
19 * *
20 * .
21 * .
22 . .
23 . .
24 * .

Absoclute a Value, Average (< 20°) 2.7 o



Particulate Field Data Sheet
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Particulate Field Data Sheet

CTent Date Page Ot 5
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APPENDIX - C

ANALYTICAL LABORATORY REPORTS
(Particulate)



Client &< 22 CZ%L Project No.

Analytical Data Sheet

Fo —

Date & —— s~ o

Run No. /

Filter No. G = 2/

Acetone No. P

Amount liquid lost during transport <
Acetone blank volume, ml 7 el
Acetone wash volume, mi =

Acetone blank concentration, mg/mg (equation 5-4)°° AM__

Acetone wash blank, mg (equation 5-5)° = 2=
Weight of Particulate Collected
Container g
Number
Final Weight Tare Weight Weight Gain
| v e o oY
2 BEB AP | TS | o508
Total oSty
Less acetone blank o o=
Weight of particulate matter JOSES
Volume of Liquid
Water Collected
Impinger Silica Gel
Volume, Weight,
mi. g
Finall o= w | 228 2 |
Initial = >
Liquid collected| & <= P =
Total Volume Collected] =&, £ g mi
Run No. %
Filter No. Ge> — [ lr
Acetone No. =
Amount liquid lost during transport =
Acetone blank volume, mi 2=
Acetone wash volume, mi 2o
Acetone blank concentration, mg/mg (equation 5-4)°° oo~
Acetone wash blank, mg (equation 5-5)° ° o Z ez

Weight of Particulate Collected
Container g
Number
Final Weight Tare Weight Weight Gain
1 o2 LSSl T Leof9
2 2.7 2> N a Ik
Total o190
Less acetone biank E, 2o
Waeight of particulate matter 1 2/%877

Volume ot Liquid
Water Collected

Impinger Silica Gel
Volume, Weight,
ml. g
Final| < ©< 200 =
nital]l 20 o [ 250 o
Liquid collected| = o < tlP.=
Total Volume Collected L=< . <=~ g [ mi

*Convert weight of water to volume by dividing total weight increase by density of water (1g/mi): M

**Sae Federal Register, Method 5.6.6, &6.7.

Run No. =

Filter No. 'C?O e )

Acetone No. & =
P

Amount liquid lost during transport
Acetone blank volume, mi
Acetone wash volume, mi

il

P

&

Acetone blank concentration, mg/mg (equation 5—4)"4_%&
=2

Acetone wash blank, mg (equation 5-5)°°

L

Weight of Particulate Collected
Container g
Number
Final Weight Tare Weight Weight Gaip
1 22T S 2By | 00D
2 NS o T 035D
Total L0577
Less acetone blank L o=
Weight of particulate matter L0254
Volume of Liquid
Water Collected
Impinger Silica Gel
Volume, Weight,
ml. g
Final| </ F~ & zs7 7
Initial| =2_.e> &2 L B
Liquid collected| =2 O =, =
Total Volume Collected| =2 F~7, = g |  mi
Run No. /, = =
Filter No. L F
Acetone No. g/o/é‘f
Amount liquid lost during transport W
Acetone blank volume, ml el
Acetone wash volume, mi ./K//ﬂ

>
Acetone blank concentration, mg/mg (equation 5-4)"_/,_%

Acetone wash blank, mg (equation 5-5)°*

PP

Weight of Particulate Coliected
Container 9
Number
Final Weight Tare Weight Weight Gain
1 T T AG2, PR 2 P2
2 —_— —_— po——
Total = o= "2
Less acetone blank i
Weight of particulate matter 2 e 2 |

Volume of Liquid
Water Collected

impinger Silica Gel
Voiume, Weight,
mi. g
Final P
Initial Ao
Liquid collected . el
Total Volume Collected / M L mi

1g/mi

Volume Water, mi



APPENDIX - D

TEST EQUIPMENT CALIBRATIONS



Thermocouple Calibrations
(Oven, Probel. St o<

Client Barometric Press ; 9' 50
Project No.
Nutec A
Thermocouple Thermometer |
Identification Trendicator Thermometer Number Date
( Probes) &CA/PS 30755 |22290
NZR—I 247 247 /
N3-2 247 247 | / [
NS ] 24y, 241 / [
NS-2 24¢ AU / l
NS -3 24g 2 49 / /
NE - Y 2 45 | 249 / |
NT-| 2SCO 250 / L
NT -2 2o 2 5o / /
NT -2 252 232 [ [
N1o- | 252 252 ] /
N 1D -2 24 24p / f'
N10-23 2ye 2 4 / ,
NIS- | 245 249 / |
NIS- 2 255 2 <o / ]
[
(OVENS ) / /
N =/ 250 2<0o / [
N-2 25n 26 / /
N-3 2 Zd [ |
N-4 2 L% 2b2 / /
~N=-£5 Z e Z Uy / /
N=- (o 250 250 | /




Thermocouple Calibrations
{@wen, Probe)

Client Barometric Press ___ 2 2, 50

Project No.

A/u'/ecA Frobe Aea’fﬁ"

Thermocouple

Thermometer _
|\dentification Trendicator Thermometer Number Date
SCA/FPS 2Ww7SS [2-23-9»
N 3= 240 R4 0 /
N3z P 25 / [
NS-/ 245 245 / /
N2 24l 260 / /
NS = 2 40 - di / /
Ne-4 2 bo 2 Lo / /
AN 71 oo oo / [
N T2 264 2 ot / /
N -3 200 2o / /
N 10- | 244 244 / [
AL -2 262 242 / |
Ni1g-2 27/ 27/ / /
NIS-1 20 z / [
niS-2 24 2 / /




Dry Gas Meter Calibration Sheet
Client Run By (7 Sesi_
Project No. Date S—/F-LO
Module ATt O Barometric Press .27-OF
Oritice V4
AH Vw Vw Vw vd vd vd tw tdi tdo Pw | Time
in. HO initiai final 1.3 initial final ft.3 °F °F °F jin H,Ol © min.
5 0. i ebord 3253|480y BAB00 | 2950 by |73 20 : ([ Birnim,
1.0 0 o 209 5539 OR0-SRIFe- 194 |Sex? | | 7Y |2 Ll
20  p73.339 Y5/ 00 |16 AR 0NF4Y36 | 2.8 |G | Do |7 | T chen
4.0 Rl (008 1R2.50q -6 BISOVE. 008 |yt ows YL |20 123 | T
6.0 1,929,929 o aN V3350 16.383 B grd 3w | Y ler (2¢ | —
Mc (Y) A Ha (For Small Orfice Only)
AH Vw Pb (td + 460) 0.0317 AH (tw + 460) © 2
AH 13.6 vd (Pb +AH/13.6) (tw + 460) Pb (td + 460) Vw
5 .0368 090 L 2(3
1.0 0737 99 ., 0084
2.0 .147 O3 LORA N
4.0 294 Y L OB
6.0 .441 2ol LOY 2l
Average Lor e Ocd e :
AH = Orfice 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 Fluid in Wet Test Meter
tdi = Inlet Temperature of Dry Gas Meter
tdo = Outlet Temperature of Dry Gas Meter
td = Average Temperature of Dry Gas Meter
0] = Time required to pull specified cubic feet
Mc = Dry Gas Meter Correction Factor
AHa = Orfice setting that would pull .75 cfm of air

at standard conditions



Client

Pitot Calibration Form

Project No.
Test Location

Date

Pitot No.

® A Side Calibration
A P std AP(s)
em Hy0 cm Hy0 Deviation
Run No. {in. Hzo, ﬁﬂ. H20) Cp(’) Cph) d Cp(A>
1 /l 0 /"7!/ [ gy o
2 /O 41 8¢ | —
3 /.C YL —
Average Cp (Side A) ‘341‘ e
® @ “B” Side Calibration
A Pstd AP sl .
cm H,0 cm H,0 Deviation
RunNo. | (in. H20) | (in.H,01 | Cpls) | Cpls)-CplB)
1 /. O /4 8¢ —
2 /'0 /' 31/ Jg‘f -
3 /' 0 /' (7[/ ;g(f -
Average Cp (Side B) | | 5’4 —

Nozzle size used for Calibrations (inches)

Run By __DBruce (oods

5-25-90

NB3-2 (Three £4+)

Caiculations:

Cp (s} = 0.99

Deviation = Cp(s) = Cp(Aor B}

Average Deviation = o(Aor B) =

A P (standard)

AP (s)

[Cp(Side A) - Cp(Side B}] =

L4490

Intercomponent Spacings During Calibrations:
Pitot - Nozzie: =z

=
Pitot - Thermocouple: yP- ——

Pitot - Probe Sheath:

=

&

3 .
Z |Cpls) - CplA or B)

3




APPENDIX - E

TEST EQUIPMENT DESCRIPTION

(Particulate)



TESTING EOQOUIPMENT - EPA METHOD 5 SAMPLING TRAIN

A Nutech 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 Type K (Chromel/Alumel)
thermocouple 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
selector switch, 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 with a calibrated Type K (Chromel/Alumel)

thermocouple 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 32S, 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.l1-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 weighéd. 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 Ohaus beam balance and placed into

separate airtight polypropylene storage bottles.

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 particuiate 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 with glass-cloth tape 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 ocutlet 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 of minus 25

degrees.



As soon as the probe and oven temperatures 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 transferred to an
appropriately marked, airtight polypropylene bottle and retained
for later weighing. 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 components 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 C0,, percentage of 0,, and
percentage of CO) 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 from the sampling
points. The concentrations for each test run were recorded on a

field test form.



ANALYTICAL PROCEDURES - EPA REFERENCE METHOD 5 (PARTICULATE)
After the field testing was completed, the following procedures
were performed: Each silica gel moisture collection was weighed
in it’s storage bottle on an Chaus beam balance with sensitivity
of 0.1-gram. Each disc filter and petri dish was oven dried at
220 degrees Fahrenheit for two to three hours and cooled in a
dessicator for two hours before weighing. Each acetone washing
and acetone blank was transferred from its sample bottle to a
preweighed crucible for evaporation. When the acetone in a
crucible had completely evaporated, the crucible was transferred
to a desiccator for further drying at room temperature. Each
acetone blank collected was used to determine the amount of
residual weight each crucible retained due to acetone impurities.
Each disc filter and petri dish, acetone washing and acetone
blank was weighed on a Sartorious analytical balance with a

sensitivity of 0.1-milligram.

All test instruments were recalibrated to determine the deviation

percentage.



GAS FLOW —————»

ICE BATH SECTION
WITH IMPINGER TRAIN
OR CONDITION

SAMPLING UNIT

SAMPLING TRAIN

i CONTROL MODULE
WITH ENCLOSED
CANNED VACUUM
PUMP AND DRY
— ;\ GAS METER
CONTROLLED-HEATED
PROBE
RTD
THERMOCOUPLE
\ NOZZLE L OVEN
_ SECTION
S-TYPE O O o
PITOT TUBE O
UMBILICAL | © © l
BILICA '
CORD——" AO 00O
0Q4s ¢Q
UE WALL
,—FL L
TYPICAL




APPENDIX -F

USEPA REFERENCE METHOD 5



APPENDIX - G

VISIBLE FIELD DATA SHEETS



Visibie Emissions Evaluation Data Sheet

Tor_ SCHEPPERS

Client C@MAE'\;[D'\ COV'\"‘}[ Observer
Project No. Date S /g [ } 90
] LY 7 R % a,oo
Plant Name _C ored@ong.. SRv~ny Observation began G (¥ o0 [JRA 00
Location Condoam. Mo ended (O A oo jXORoo
Type of Facility __/Asphalt Planp
Seconds Seconds
Source ldentification Min. Min.
(Stack, Duct, etc.) ___Stack, 0 15|30 45 0 {1530 |45
: 2l o plo|lo|O |20 |0
As'p)\cd-w’ Plaan (i Th KScf,kouso T Tolo P %1 oo ) O
2lO|lo|0 OO0 |0 0|0
3|00l 0|0 133|002l
Observer Location
, slojolo|O]3d Dl O|O
(Diagram on back of sheet) o
Distance from Observer to source £0 ! 510919 |0 §3j5 0 2 O 10
Height of Source (above ground) |8 e 1Ol |O | OFas |0 |0 |O
o |0
Weather Conditions 719 O {37 Ol0]0 [®
wind Direction 8| OO 1O |0 138 |0 |0 o)
Wind Speed g(’o/o ‘H@) Ol | 39 o\ 2o
Temperature s o
Position of Sun Reck 1000 |o|O 5%0 B KB
Sky Condition Clecr Rlve 11016 @ o Fu |0 o o |©
(clear, overcast, %clouds, 12|lol0|O|lplae |20l |O
color of C|OUds'ﬁeE)e Sk Bslololololalolo 0o
' 1BiO|lolojlolul|d |l |O |0
: 15 O[O O |O 4 O |C (O O
Plume Description 7o ) 2]
Color Cleen coith chite tradl (dstochad) 16| OQ|0 |0 |OJ46 o 0 |HIO
Background &) uye SQ{ 170l |0 |O a7 |O |6 |O |O
Type (wet or dry)___i~S e+t Dist. 1810|0094 |Olo O ©
Comments Dotached. Plume - Clear neor 19100 1D |0 149 |0 |0 1O |0
teck - cong R £ 20lp [0 OB )50 O ° O
Mo\r\iabla fro»—\ LT + &ix ﬂUq'\.\eﬁed :51 O O O O 51 C) O O [-)
Lrom exit, 2|0 Q|lolols20 O]lol|D
Plorst Shuidown o O (KX sl O|o O s3l0l0|lolo
ulo|O|O|otss |0 O OIO
w5000 Iss OO0 0
Observers Signature %6 12|01 O0° sl o0 |O
For S 27 OO 1A o £57 llellelle
=0
Date of Last EPA Method 9 Examination 28|10 lolo o130 |0 |© |9
/\,\“Y 90 29| D O|lo | O 1O |O|0O |9
Examination Passed in EPA Region

*1f wet, distance (ft.) from plume outlet to point in plume where observations made



NW NE

2

4,

- Stack

Sw SE

S

LOCATE THE FOLLOWING ON THE DIAGRAM

The stack configuration with the stack under observation in the center

Observer's position using X to indicate position.

Arrow pointing direction wind is blowing.

Dotted line between observer and plume indicating observers line of sight when making readings.
Circle with S in center to indicate sun location.

Any large structures or significant topographical features.

ogsON =

NOTE: Stack configuration is not proportional to distances in feet from stack in the diagram.




Visible Emissions Evaluation Data Sheet

—

Client Camdenton (ouvnty Observer ___/6m.  SShoppers
Project No. Date ___< / / &T/ 90
Plant Name _ Camda ton. Cosnry Observation began AL O o
Location Camdontan , Mo ended /29 20
Type of Facility ___ASPray FPrant
Seconds _ Seconds
Source Identification Min. Min.
(Stack, Duct, etc.) STACK . 0] 15| 30| 45 gy 15 130 | 45
olo oo o 20 oo |9
AsprarT PrAany wWiTH  BRGHOUSE 11olo]|0 o a1 lo O O D
2l0lo |0 |0 1320 |0 |0
slolo|olols |02 O|0
Observer Location =)
(Diagram on back of sheet) go’ 410 10 O § 34 0 0[O 8
Distance from Observer to source 5 1 Oo|o o |30 s O
Height of Source (above ground) [&’ sl Olololols|lOlolpn O
(@)
Weather Conditions 7o oo §7 O1010
Wind Direction slalolo ol |0 D0
Wind Speed L - Jo g IS |Ialoco|lolssloo]ld | ©
Temperature Sro s :
Position of Sun QS CAsad 10 OO |10 |9 40 |00 |
Sky Condition Clear oo 0loj4 |00 OO
(clear, overcast, %clouds, 0 |lolo|0lae|lololO|lo
color of clo ?,Ueéc,) Sk\/ Blo|lo | oo @ |0 oo o
1lololoOlu|0O|0|lp ©
Plume D dw&15©@0®450000
ume Description erta O
Color Clear weitin (AMinita -E'fo\n‘f/go'\g\e«slllor 16 = Q1o |19 46 N o O
Background Blue Sky 7ToI0OR 19 141 1 HIoO
Type (wet or dry)____ wlet Dist. 1B8lO|O© |o las D | |O A
. O
Comments _ ot (132 ,iix Terpe roty o 19 1919 10 1o L4 [D 5 o
Coos refloced ond Plyme tro 20000 |0 }s0 |0 o 10
(08 @ inunsppmel 21 1O 10 10 O 51 /O O O O
2 Slololealsl)]|0lO0]l0
23 © O |00 ls3lolOlo |0
24|C10 ool |0l |0 o
250 |0 |Cfs 10|l 2 O
Observers Signature 26 OO0 [© S 15 D0 0|0
B! 2710 |10 | O 57 | QO |
S O O g o0 <
Date of Last EPA Method 9 Examination 28 = ) 58 | O 0
\ 29 O 1O |0 ]s9 |0 O
Examination Passed in EPA Region
Vs

*If wet, distance (ft.) from plume outlet to point in plume where observations made



NW NE

- Stack E

sw se @
/

S

LOCATE THE FOLLOWING ON THE DIAGRAM

The stack configuration with the stack under observation in the center

Observer's position using X to indicate position.

Arrow pointing direction wind is blowing.

Dotted line between observer and piume indicating observers line of sight when making readings.
Circle with S in center to indicate sun location.

Any large structures or significant topographical features.

ook on=

NOTE: Stack configuration is not proportional to distances in feet from stack in the diagram.



Visible Emissions Evaluation Data Sheet

Client Camdenzton C)ourwr\'{ Observer ropAa SQJ-JEPPERS
Project No. Date S 12 )%
, . o EJER
Plant Name Comdenion County Observation began /S, <0
Location Caondontan , Mo ended J130 oo
Type of Facility ASPHALT Plont
Seconds , Seconds
Source Identification Min. Min.
(Stack, Duct, etc.) Sracic ' 0| 15| 30| 45 | 0 |15 (30|45
Folololo [ol%|ol20]0
ilolololo |31 |[©[0(C]0
2 1OI010 (032110 O 2D
o slololo|0 slolO|o0|0
bserver Location
{Diagram on back of sheet) J 41010 1O O }34 O OO O
Distance from Observer to source [;L:O 5 Ololo O3 |O|0lo |0
Height of Source (above ground) 12 slo|O|0|o s |pololo|O
Weather Conditions 70100 10 137 (DO Q
Wind Direction =0 8|00 |0 |O]l38 |00 OO
Wind Speed >S‘c£ (O 9 (0|00 | O3 (O |©O(C O
Temperature o 5 23
Position of Sun ovesrheadd. - hock 10 |Q OO 1O |40 SOOI IO
Sky Condition Cloor 11 |Olo lolola |©|010|0
(clear, overcast, %clouds, 12000 lClae!|S|O|0|D
color of clouds, etc(:.\)l%w Qe Sk 13D 0 o Ol Ololo o
— ‘ ulolololola 0lolO |
‘Plume D 15 000 [0l O |©10|0
ume Description
Color P Clgee = I hite 16 O 0O |04 |00 O
Background TTrea, 1710101 Q1047 1010 (O (2
Type (wet or dry) Dist. 8OO O <J 8 lMolol®
Comments De+t A rs ?Lg OO0 O 14 010 |0 8
Contrithyta o o~~~y Y‘Gc\&.‘-\ﬁs of " lao|o | Ol2 | st [ O O
S Ta o@&LTT\IJ / 22 OO OO 52 O O o O
liledielioliel I Rlolleolleoll®;
24 | Olo |0 O ]1s 0|0 |O
2510 O |10 |0 15 |00 1O
Observers Signature 6 0|00 O s OO0 o
don 2710 OO0 }s57 10 |10 O
Date of Last EPA Method 9 Examination i ileliolielieol ERORIoliSAle)
Mquo 2900|0158 OO0 |0 O
Examination Passed in EPA Region
VI

*If wet, distance (ft.) from plume outlet to point in plume where observations made

4



pd

NW NE

LA

D)

N
77

- Stack

Sw SE

©

S

LOCATE THE FOLLOWING ON THE DIAGRAM

The stack configuration with the stack under observation in the center

Observer’s position using X to indicate position.

Arrcw pointing direction wind is blowing.

Dotted line between observer and plume indicating observers line of sight when making readings.
Circle with S in center to indicate sun location.

Any large structures or significant topographical features.

ook own

NOTE: Stack configuration is not proportional to distances in feet from stack in the diagram.



APPENDIX - H

VISIBLE EMISSIONS CERTIFICATION

H--1



Division of Energy
Division of Environmental Quality
Division of Geology and Land Survey
Division of Management Services
Division of Parks, Recreation,
and Historic Preservation

JOHN ASHCROFT
Governor

G. TRACY MEHAN III
Ditector STATE OF MISSOURI

DEPARTMENT OF NATURAL RESOURCES

DIVISION OF ENVIRONMENTAL QUALITY
P.O. Box 176
Jefferson City, MO 65102

June 18, 1990

Mr. Tom Scheppers

Shell Engineering & Associates
2503 W. Ash

Columbia, MO 65203

Dear Mr. Scheppers:

The Air Pollution Control Program hereby informs you that you have
successfully completed the Kansas City Air Quality Section's Visible
Emissions Observer Training and have met all the requirements for
certification by the State of Missouri as a Visible Emissions Observer.
Sincerely,

AIR POLLUTION CONTROL PROGRAM

D Ft

Steven Feeler
Environmental Engineer

SF/bak



APPENDIX - I

USEPA REFERENCE METHOD 9



APPENDIX - J

40 CFR PART 60 SUBPART I
(Standards of Performance for Hot Mix Asphalt Facilities



APPENDIX - K

ASPHALT PRODUCTION RECORDS
(June 12, 1990)



3 0
i

"1

PLANT DATA

Shaar ffé

CLIENT CAMDEN Toudty [Ceoay Deft RECORDED BY_A/, Byyp

LnE 12,1950

PROJECT NO. DATE CHECKED BY
DATA SOURCE _ ASPHALT PiAvT RUN NO. /
PLANT LOCATION CAMSENTON " M7,

PLANT MANUFACTURER /(M

PLANT MODEL No. H6024 P

PLANT TYPE /PC4

MIX SPECIFICATION NO. OIL SPECIFICATION No. M{(-800
AGGREGATE PROPORTIONS
TIME: START ///SA# stop A.T °F R.H. -
___ FUEL OIL& VENTURI O
NATURAL GAS (O BURNER MIX COLLECTOR @
TIME PROPANE O SETTING | AGGREGATE | RECYCLE | ASPHALT { TEMPERATURE | DIFFERENTIAL
24 HOUR TPH TPH °F
AAS AZ2- LI\ 32% | e | ~o— | &+4p | 20 #£g”
B:ioo | #z2-/%ew (322 | 8¢ —c— | o 2ic 425"
Bls | #2- 1.9¢0m | 337 | 8¢ —o— | 4o | zio 41"
830 | 42-7.84P4 | 35% {2 —~— | 4o 208 3.9”
2ys |82 19%tm [ 339 g6 7o~ | Ho 2 3.9"
groo | #2750y 324 | st |—o— | 4o | z20 35"
94S V#2-4950m | 3% | 6 |-o— | Ho | 2/0 35"
30 | #9-1.990M | 327 36 —o— | H. 0 2o 1.7
neg 4s #2 |4 4PM 3272 G — — 4o 740 2 (
090 [ ¥2 196Pm | 327 ¢ — — | .c 20 3.5
D95 1#2 . 1BPU | 302 § | —o— | 40 210 40
;100 | #2-i3PN | %7 A —o— | Ho Zio 3.9
0S| *a - L7PH Ao XU —o— | ‘o ZoS~ 3.7
130 | #ao g | %4 | e | —o— | o | 20 3.8
/S 2= 79m | &% | K |~e— | Yo | 95 K
oo | F2-{en | 32% | S | —v— | 4o | Zgu 3.4
205 |2 (8aml 3272 4 —~ — | Yo 2eo 37
330 |#2 - 8| 30L | st | ——1| #s | 200 57
jf 15 | #2- | FPnl 302 56 —r ~| Yo A0D H4,0
/700 | 82~ [T4#AH] 30T 5t —— | -0 05 3.7
430 182~ [Jatn] 20 | §6 —~— %o | Zeo 36

REMARKS :




APPENDIX - L

SAMPLE CALCULATIONS



dscf
dscfh
dscm
dsemh
fps

gms
gm-mole
grs
AH

% H

He

hr

%I

in. Hg
Ibs
Ib-mole
%M
mmBtu
mmcal
mm Hg
mps

%N
%N2
%0
%02
Pb
Pstd

NOMENCLATURE

actual cubic feet
actual 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 voiume, dry basis

percent carbon dioxide by volume, dry basis

= pitot tube coeffecient

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

dust loading per heat input in pounds (grams)
per million 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 volume to heat value
of combusted fuel in dry standard cubic feet
(meters) per miilion Btu (calories)

grams

gram-mole

grains i

orfice pressure drop in inches water, average
percent hydrogen by weight, dry basis

heat of combustion in Btu per pound, dry basis
hour

percent isokinetic

inches mercury

= pounds

pound-mole

percent moisture by volume

million Btu

million calories

millimeters mercury

meters per second

molecular weight in pounds (gram) per pound
(gram) mole (wet 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

Pt

AP

%S
scf
scm

Tstd

Ts

Vs
Vi

Vic

Vwsg
Wa

Wd

= static pressure in flue in inches water, average

= square root of velocity head in inches water,
average

= percent sulfur 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
Rankin, 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

= volumie of liquid collected in condenser in
milliliters plus weight of liquid absorbed in
silica gel in grams indicated as milliliters

= volume of metered gas measured at meter
conditions in cubic feet (meters)

= volume of metered gas corrected to dry standard
conditions in cubic feet (meters)

= volume of flue gas at actual conditions in cubic
feet (meters) per minute

= volume of flue gas corrected to dry standard
conditions in cubic feet (meters) per hour

= total volume of flue gas sampled at actual
conditions in cubic feet (meters)

= volume of water vapor in metered gas corrected
to standard conditions in cubic feet (meters)

= volume of water condensed in impingers
corrected to standard conditions

= volume of water collected in silica gel corrected
to standard conditions

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

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

= total weight of dust collected in grams

= total weight of dust collected per unit volume
in pounds (grams) per hour, dry basis

= total weight of dust collected in pounds

= total weight of dust collected per unit volume

in grains (grams) per dry standard cubic feet (meters)

impinger silica gel weight gain in grams

metered gas volume correction factor

it

= total elapsed sampling time in minutes
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suhnitted to: Missourl Alx Follueien
control Program (AFCF)

Atteﬁtiam Roug Elley
PROPOSED TEST FLAN Data:

1. Fagility Information

Nama1 (}M{M W
nasconss __ 1 lwd Grete , Bk P40, lonoldom 10 55020
Rame and title of contact: W é: &eﬁ_&!ﬁ&

Telephone nunber of contact: .77 y 34— ALY L0

2. Aby Pollubion gSourcs information
Type of source: : ASPHAL‘T C_.ONQ,,{‘Z*:TT{ PLI‘\N'T

Parmi.t number of sovurce to be tested:

hddress of sourcea: Wé‘h/‘(/

Directions to source (or map attached):

-
Inltial start-up date: JUNE l; \QQO

3. Testing Firm Information
Name of fizm: SHELL ENGINELRING § ASsoCIATES
addresa: XS 0O3  WesT ASH

Corumpia Mo GSARA0D

1
Name and title of contact: Tor SQHEPPEM

Telephone number of contact: (3» l({.) Yy ~ QL 0G

Number of employees of firm: &o

Numbar of employess actually engaged in air pollution scource testing: S'p
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Location and description of laboratory faclilities:

MotTieLr Site i (JSA

Subcontractor(s) utlilized by fizm for source testlng activitiem

/NONE

Number of air pollutien scurces previoualy tested by firm: ,C7C3‘+

Gources tested by firm in Missouri in past 3 years (source, test, dave)s
S+ JoARS Kegrlare! psdicol Convtar RH A0
h4
/\)//01;/ oasean~ch Moy ¢
™ 7

Aannibel  JHealthcars April 30
-S-yrvf'ex ANari business Fab 10

4, Performance Test Information

Pollutants to be gampled:
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o | sampling | Time Per | of Teet | Test Methed |
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Camdern Courtas T, Hogse Zl14Z4a85121 F.B88
+GPiEE-01 11:88 SHELL ENGR & RSSOC F.G
L4
6. 3ource Operation ¥

A description of the source operation including =s a minimum the following:

For Asphalt Concrete Plants

a.

Type of plant (continugyz? batch, pértable, permanent)
Specify if drum mix plant and give name ol mapnufacturer and model;

Manufacturer and model of dryer and other mejor componenbs;
FraPriALT Do pfox =S moda. ol
ated capacity of unit, tons/hr %épecify aggregate moisture content);
100 TPH @ U7, wernivRe,
Normal production rate, tone/hr;
W et EV e 0ES | ) vP T oo VPH
Numher of burners;

Type(s) of fuel (Indicste perdentagas of each when more than one type
i5 burned): Pis A A= Preoe T . .
Y - A YR For Rew sooiTen
Normal fuel c;.onsumptio_n rate; :
s &pPm @ 0o TRH
Pugmill batceh size, 1b;

Description of scavenger systenm;
Aggregate source;

Size distribution of feed for mixes with maximum percentage of fines
(material passing number 200 sieve):
Normal operating schedule;

Normal maintenance schedule for plant, along with a description of the
opersting difficulties encountered thus far; and

Process flow diagram showing flow of feed, asphalt, product, stack gases,
fly ash, and air pollution control device liquid, where applicable.



Camdern Counta Tt. Howss Zl1a4Z4555121 F.&a5
C rOP-6-B1 11:98 SHELL ENGR & RSS0C ] F.5
(445 Test
Foey = —
Crows sectlional draw%“gf:gi:éck or duct showing dimensions, sampling port
locationg, and smmpling polnts: oty
! < @ntee fing OF
12 h .
]Pq hbrﬂ@ /5".;, .
@y le- 5 2 F 3 .
= 53\,»»‘)\3 port ‘ . :
<D
Round Stede _ S Fan

S toe ke Diammater
<Ll\ Port Diamgtar . “n ,

Test Parts
TPann
or STACK

& I“Q(:_.'To-mat'.r'o\r' Stectc

Drawing of sampling location showing stack or duct dimensions, air
pollution control equigpment, fans, and location(s) of disturbances which
affect mampling locatlon daterminstion:

a— Stenfe
4« Poris t:plﬁf{;ﬁ”‘
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5. Gmneral B

A

B,

sampling Equipment Informatlion:

The manufacturer and model of the sampling equipmeat to be used by the
tegter for the parformance tests, along with a descrliption of any
equipment which may dlffer from that requiced ky the specifled
method(s).

LltEH  AAETHOD

Test Proceduxes: ‘
A description of any teet procedures to be uged in the conduct of the
pecrformance tests which may differ from the specified method(e).

-

STR&GHT METEHID D

. Analytical Procedures:

A description of any analytica} progsedures which differ from the
specified method(s).

NO OIFFERENGE

Data Sheets:

A pampla of all fleld data sheets which do not previde the data shown
on the example sheets in 40 CFR 60 for the specified method(s).

Air Pollution Control Equipment:

Typea and manufacturers of all control equipment)

oo Ueves —

Design or guarantee sfficiency;

Design gas volume at full lovad (acfm);

besign pressure drop)

Maintenance schedulw and wmethod of recordkeeping;




1

(3)

(4)

(5)

(6)

(7)

8)

(9)

(10)

EPA DUST LOADING Formulas

ABSOLUTE FLUE PRESSURE (in. Hg)
Ps = (+P§+13.6) + Pp

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

Vwe = 04707 x V| Vysg = 04715 x Wsg
Vw = Vwc + Vwsg

METERED GAS VOLUME CORRECTED TO STANDARD CONDITIONS (scf)

Vms = 17.64 x Y x Vmq PL+T(AH/13-6)_
m

PERCENT MOISTURE IN FLUE GAS

Bws = Vw %M = Bws x 100
(Vms + Vw)

AVERAGE RESULTS OF FLUE GAS ANALYSIS
%Ny dry = 100 - (%CO, + %0, + %CQO)

APPROXIMATE MOLECULAR WEIGHT OF FLUE GAS (WET BASIS) (Ib/lb-mole)
Ms = (18 X Bws) + ((.440 (O/OCOQ) + .320 (0/002) + .280 (°/0N2 + c'/OCO)) X (1 - Bws)

GAS VELOCITY IN FLUE (fps)

Vs = 856.49 x Cp x (VAP ) avg. Ts
Psx Ms

FLUE GAS VOLUME AT ACTUAL CONDITIONS (acfm)
Vo = Vs x A x 60

FLUE GAS VOLUME CORRECTED TO DRY STANDARD CONDITIONS (dscth)

Qsq =_Tstd x Ps x Vg x (1 - Bws) x 60
29.92 Tg

—_——

TOTAL FLUE GAS VOLUME SAMPLED AT ACTUAL CONDITIONS (acf)
Vt = {vm x Y x Ts x( Pb + (AH/13-6))] + (0.00267 x Vig X I_s__)

Tm PS Ps

Page 2 of 3



EPA DUST LOADING FORMULAS (Continued)
(11) DUST CONCENTRATION FOR INDIRECT HEATING UNIT ACTUAL CONDITIONS AND STANDARD

CONDITIONS
Wg =gms
Wp =0.002205 x Wg (ib)
Wqg =_'p (Ib/d
d = scf)
Vms
Wh =Wd x Qsd (Ib/hr dry)

Wy = 7000 x Wp
Vi

(gr/acf)

&
f

7000 x Wy (gr/dscf)

D = 9820 x 20.8 x W{ 1b/mmBtu with constant 9820 Fr)
(20.9 — %0y)

F, =108 x[(3.64x%H)+(1.53x %C) +(0.57 x %S) + (0.14 x %N) ~ (0.46 x %0)] (dsct/mmBtu)

He
D = 209 xWd x Fr n/mmBtu with calculated Fr)
(20.9 - %03)
(12) PERCENT OF ISOKINETIC SAMPLING
Vm xY
0p] = 1.667 x Tg x ]0.00267 x Vic + —5— X Pb + AH/13.6
m

@Xstps)(An

Page 3 of 3



METHCOD % -~ PARTICULATE EMISSIONS

PLANT NAME: Camden County Maintenance . S g
UNIT TESTED: ADM PDM pLANT yi prnde A s
RUN NUMBER: 1 . we ,\7 e 5‘”\"’
DATE TESTED: ENTER NAME OF UNIT TESTED: ? ADM PDM Plant [ A )
566 v oS /Q\/
NO. OF POINTS 24 PERCENT OXYGEN 12.4 ézkcz»w~lj/%5*t,
TIME PER POINT 2.50 PERCENT CARBON DIOXIDE 6.1
LEAK RATE G.0010 PERCENT CARBON MONOXIDE 0.0 TEQ&r)‘
Y (METER CORR FACT) 1.010 Cp (PITOT COEFF) 0.840
As (STACK AREA) 3.83 Dn (NOZZLE DIAM) 0.212
Pbar (BAR PRESS) 29.14 Vinitial 128.550
Mn (WT PARTICULATE) 5,1500 vfinal 175.167
Ve 368.
Wsg 0.0
POINT STATIC STACK VELOCITY ORIFICE DRY GAS METER TEMP
NUMBER PRESSURE TEMP PRESSURE PRESS DIFF INLET OUTLET
(Ps) (Ts) (delta Ps) (delta H) (Tmi) {Tmo)
1 -0.82 271.0 2.47 3.20 84.0 83.0
2 -0.82 271.0 2.61 3.39 83.0 83.0
3 -0.82 270.0 3.32 4,32 86.0 84.0
4 -0.82 268.0 3.09 4.04 85.0 83.0
5 -0.82 266.0 2.92 3.38 85.0 83.0
6 -0.82 261.0 1.01 1.34 87.0 85.0
7 -0.82 264.0 2.14 2.81 85.0 84.0
8 -0.82 264.0 2.25 2.96 86.0 84.0
9 -0.82 266.0 2.20 2.89 87.0 84.0
10 -0.82 267.0 1.82 2.39 88.0 85.0
11 -0.82 266.0 1.39 1.84 89.0 85.0
12 -0.82 260.0 0.47 0.63 88.0 85.0
13 -0.82 265.0 1.89 2.49 87.0 85.0
14 -0.82 266.0 1.72 2.26 90.0 87.0
15 -0.82 265.0 2.20 2.93 90.0 87.0
16 -0.82 263.0 1.29 1.72 90.0 87.0
17 -0.82 259.0 0.94 1.26 89.0 86.0
18 -0.82 252.0 0.54 0.73 88.0 86.0
19 -0.82 263.0 1.53 2.03 87.0 86.0
20 -0.82 263.0 1.04 1.38 88.0 86.0
21 ~0.82 263.0 0.90 1.20 89.0 87.0
22 -0.82 - 261.0 0.78 1.04 89.0 88.0
23 -0.82 257.0 0.57 0.77 89.0 88.0
24 -0.82 251.0 0.59 0.80 90.0 88.0
\VG -0.82 263.4 1.24 2.16 87.5 85. 4
v X569
.9 ¢
STACK VELOCITY 86.69 (ft/sec) v ¢
STANDARD VOLUME SAMPLED 44.53 (SCF)
AVERAGE DRY GAS METER TEMP 86.4 (°F)
PERCENT MOISTURE 28.05 (%) PR
STANDARD STACK FLOW RATE 10168.60 (DSCFM) ¢~ | ’ a
{
ISOKINETIC SAMPLING RATE av” l
PARTICULATE EMISSION RATE et = ) -

PARTICULATE EMISSION RATE 0,0018 (gr/dscf) 3,3 ¥ (0

i.e. nO|8



METHOD 5 - PARTICULATE EMISSIONS

LANT NAME: Camden County Maintenance

INIT TESTED: ADM PDM pLANT

{UN NUMBER: 2

JATE TESTED: ENTER NAME OF UNIT TESTED: ? ADM PDM Plant

0. OF POINTS 24 PERCENT OXYGEN 14.1
PIME PER POINT 2.50 PERCENT CARBON DIOXIDE 5.1
JEAK RATE 0.0010 PERCENT CARBON MONOXIDE 0.0
{ (METER CORR FACT) 1.010 Cp (PITOT COEFF) 0.840
\s (STACK AREA) 3.83 Dn (NOZZLE DIAM) 0.212
bar (BAR PRESS) 29.14 Vvinitial 175.568
in (WT PARTICULATE) 3.5400 vfinal 215.540
Jc 280.
¥sg 7.7
POINT STATIC STACK VELOCITY ORIFICE DRY GAS METER TEMP
JUMBER PRESSURE TEMP PRESSURE PRESS DIFF INLET OUTLET
(Ps) {Ts) {delta Ps) (delta H) {Tmi) (Tmo)
1 -0.82 244.0 3.21 3.00 90.0 89.0
2 -0.82 251.0 3.67 3.38 89.0 89.0
3 -0.82 255.0 3.24 3.00 92.0 91.0
4 -0.82 252.0 1.09 1.01 91.0 90.0
5 -0.82 251.0 1.07 0.99 91.0 30.0
6 -0.82 252.0 0.94 0.87 90.0 90.0
7 -0.82 257.0 2.19 2.02 92.0 92.0
8 -0.82 260.0 2.63 2.41 92.0 90.0
9 -0.82 258.0 1.99 1.84 93.0 91.0
10 -0.82 253.0 0.80 0.74 93.0 91.0
11 ~-0.82 249.0 0.82 0.77 92.0 91.0
12 -0.82 247.0 0.99 0.93 91.0 91.0
13 -0.82 255.0 2.00 1.85 92.0 91.0
14 -0.82 253.0 2.19 2.03 ' 92.0 91.0
15 -0.82 255.0 2.22 2.06 93.0 91.0
16 -0.82 255.0 1.56 1.44 93.0 92.0
17 -0.82 248.0 1.06 0.99 94.0 92.0
18 -0.82 244.0 0.99 0.93 94.0 92.0
19 -0.82 250.0 1.83 1.71 93.0 92.0
20 -0.82 249.0 1.92 1.80 93.0 91.0
21 -0.82 246.0 1.31 1.23 93.0 92.0
2 -0.82 246.0 1.25 1.18 34.0 93.0
23 -0.82 244.0 1.05 0.99 , 93.0 92.0
24 -0.82 240.0 0.95 0.90 94.0 93.0
AVG -0.82 250.6 1.27 1.59 92.3 91.1
STACK VELOCITY 87.90 (ft/sec)
STANDARD VOLUME SAMPLED 37.77 (SCF)
AVERAGE DRY GAS METER TEMP 91.7 (°F)
PERCENT MOISTURE 26.39 (%)
STANDARD STACK FLOW RATE 10737.18 (DSCFM)
ISOKINETIC SAMPLING RATE 91.55 (%)
PARTICULATE EMISSION RATE 0\%33 (1b/hr)
PARTICULATE EMISSION RATE 01/914 (gr/dscf)

»o1Y



METHCD o - PARTICULATE EMISZSIONS

PLANT NAME: Camden County Maintenance

UNIT TESTED: ADM PDM pLANT

RUN NUMBER: 3

DATE TESTED: ENTER NAME OF UNIT TESTED: ? ADM PDM Plant

NO. OF POINTS 24 PERCENT OXYGEN 13.0
TIME PER POINT 2.50 PERCENT CARBON DIOXIDE 5.6
LEAK RATE 0.0030 PERCENT CARBON MONOXIDE 0.0
Y (METER CORR FACT) 1.010 Cp (PITOT COEFF) 0.840
As (STACK AREA) 3.83 Dn (NOZZLE DIAM) 0.212
Pbar (BAR PRESS) 29.14 Vinitial 216.394
Mn (WT PARTICULATE) 1.8700 vfinal 257.303
Ve 305.0
AsSg ' 18.5
POINT STATIC STACK VELOCITY ORIFICE DRY GAS METER TEMP
NUMBER PRESSURE TEMP PRESSURE PRESS DIFF INLET OUTLET
(Ps) (Ts) (delta Ps) (delta H) (Tmi) (Tmo)
1 -0.82 245.0 3.00 2.83 93.90 93.0
2 -0.82 250.0 2.94 2.76 94.0 94.0
3 -0.82 253.0 2.79 2.01 95.0 94.0
4 -0.82 257.0 2.25 2.10 96.0 94.0
5 -0.82 © 257.0 1.21 1.13 97.0 95.0
6 -0.82 254.0 1.20 1.13 97.0 95.0
7 -0.82 260.0 2.64 2.46 96.0 94.0
8 -0.82 262.0 2.98 2.77 95.0 94.0
9 -0.82 263.0 2.92 2.70 96.0 95.0
10 -0.82 262.0 2.14 1.99 97.0 95.0
11 -0.82 254.0 0.73 0.69 98.0 96.0
12 -0.82 249.0 0.61 0.58 96.0 95.0
13 -0.82 260.0 2.38 2.22 97.0 95.0
14 -0.82 260.0 2.40 2.24 97.0 96.0
15 -0.82 256.0 2.15 2.02 97.0 95.0
16 ~-0.82 256.0 1.51 1.42 97.0 85.0
17 ~0.82 252.0 0.49 0.46 97.90 96.0
18 -0.82 247.0 0.69 0.66 97.0 96.0
19 -0.82 256.0 2.21 2.07 97.0 95.0
2 -0.82 257.0 2.41 2.26 98.0 96.0
21 -0.82 257.0 1.91 1.80 98.0 96.0
22 -0.82 256.0 0.93 0.88 98.0 96.0
23 -0.82 253.0 0.82 0.78 99.0 97.0
24 -0.82 248.0 0.69 0.66 99.0 97.0
AVG ~0.82 255.2 1.31 1.69 96.7 95.2
STACK VELOCITY 91.10 (ft/sec)
STANDARD VOLUME SAMPLED 38.37 (SCF)
AVERAGE DRY GAS METER TEMP 95.9 (°F)
PERCENT MOISTURE 28.41 (%)
STANDARD STACK FLOW RATE 10754.03 (DSCFM)
ISOKINETIC SAMPLING RATE 92.86 (%) \ [
PARTICULATE EMISSION RATE 0,069 (1b/hr) !
PARTICULATE EMISSION RATE ozggos (gr/dscf)

OO0





