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STATE QF MISSOURI

DEPARTMENT OF NATURAL RESOURCES

MEMORANDUM
DATE: January 6, 1994
TO: Boone County File, SWRO
FROM: Peter Yronwode B /
SUBJECT: Richarson & Bass asphalt plant stack test

Permit # 0593-011

Aeromet Engineering tested this facility on October 12, 1993 near Columbia. Due
to insufficient demand for asphalt, only two runs were performed, and production
was well below the normal rate. Emissions averaged 0.035 gr/DSCF and opacity
was reported to be less than 5%. The plant was found at the time of the test to be
in compliance with permit # 0593-011 and Federal NSPS standards of 0.040
gr/DSCF and 20% opacity. Production rate during testing averaged 273
tons/hour. Baghouse pressure drop during the test averaged 2.5 inches of
water. No more than 300,000 tons of asphalt may be produced at this facility
during any twelve month period.

In a letter dated December 7, 1993, Richardson & Bass agreed to retest the
facility in the spring of 1994 in order to increase the permitted production rate.
Until that time production exceeding 273 tons per hour by more than 10% is a
violation of the permit.

O

RECYCLD FAR L



STATE OF MISSOURI Mel Carnahan, Governor » David A. Shorr. Director

DEPARTMENT OF NATURAL RESOURCES

DIVISION OF ENVIRONMENTAL QUALITY
P.O. Box 176 Jefferson City, MO 65102-0176

January 6, 1994
Re: permit # 0593-011

Mr. Frank A. Estabrooks, President
Richardson & Bass Construction Co.
5320 Highway 63 North

P. O. Box 913

Columbia, MO 65205

Dear Mr. Estabrooks:

My staff has reviewed the report of testing conducted by Aeromet Engineering
on the Gencor Model 400 drum-mix asphalt plant (400-UDO-13913-93-3A) and
baghouse (BR120-13913-93-3A) located at your facility near Columbia on
October 12, 1993. Particulate emissions over two runs averaged 0.035 grains
per dry standard cubic foot (gr/DSCF) and opacity approached 0%. This
emission level meets the limit of 0.04 gr/DSCF established by New Source
Performance Standards (NSPS), Subpart I (40 CFR 60.90), established by
your permit, # 0593-011.

No more than 300,000 tons of asphalt may be produced at this facility during
any twelve month period. Average production during the test was 273
tons/hour. This level is well below the anticipated rate of 335 tons/hour.
Production at this plant which exceeds 273 tons/hour by more than ten percent
will be a violation of your permit until a re-test is performed as agreed in your
letter of December 7, 1993. If compliance with applicable emissions limits can
be demonstrated at a higher production rate, the higher rate will become the
maximum production level permitted. Pressure drop across the baghouse
averaged 2.5 inches of water. A comparable level of control device function
must be maintained during operations.

Sincerely,

AIR POLLUTION CONTROL PROGRAM

Steven Feeler
Acting Chief of Enforcement

SF/py
cc: JCRO

o3

RECYCLED PAPER



STATE OI" MISSOURI

DEPARTMENT OF NATURAL RESOURCES

MEMORANDUM
DATE: January 6, 1994
TO: Boone County File, SWRO
FROM: Peter Yronwode . /
SUBJECT: Richarson & Bass asphalt plant stack test

Permit # 0593-011

Aeromet Engineering tested this facility on October 12, 1993 near Columbia. Due
to insufficient demand for asphalt, only two runs were performed, and production
was well below the normal rate. Emissions averaged 0.035 gr/DSCF and opacity
was reported to be less than 5%. The plant was found at the time of the test to be
in compliance with permit # 0593-011 and Federal NSPS standards of 0.040
gr/DSCF and 20% opacity. Production rate during testing averaged 273
tons/hour. Baghouse pressure drop during the test averaged 2.5 inches of
water. No more than 300,000 tons of asphalt may be produced at this facility
during any twelve month period.

In a letter dated December 7, 1993, Richardson & Bass agreed to retest the
facility in the spring of 1994 in order to increase the permitted productlon rate.
Until that time production exceeding 273 tons per hour by more than 10% is a
violation of the permit.
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Phone: 314-442-0146 S
Fax: 314-442-0824 5' y

December 7, 1993

Dept. of Natural Resources--APCP
Attn.: Peter Yronwode

P.0. Box 176

Jeffergson City, MO 65102

Re: Particulate / Opacity Emiessions Tests
Columbia, Missouri 10/12/93

Mr. Yronwood:

Enclosed please find a report compiled by AeroMet Engineering
describing the emissions tests done at our asphalt plant. The results
do demonstrate compliance with the Missouri State regulation and the
USEPA New Source Performance Standards regarding Asphalt Production up
to the production rate during the test. As stated at the time of the
test, we agree to a retest next spring at a higher production rate.

Sincerely,

Frank H. Estabrooks
President



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 ard visible emissions fram the Gencor Drum
Mix Model 400 Ultradrum Asphalt Plant at the Richardson & Bass,
Columbia, Mo. location.

The sampling equipment and procedures conformed to USEPA Method

1,2,3,5, and 9 for particulate and visible emissions fram 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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I. INTRODUCTION

Beramet Engineering, Inc., located in Jefferson City, Missouri, has
been retained by Richardson & Bass Construction Co., Columbia,
Missouri, to determine the particulate and visible emissions from a new
Model 400 Ultradrum asphalt plant installed: at the Richardson & Bass
Construction Co. site, near Columbia, Missouri. Performance testing is
required under the condition of a construction permit (# 0593-011)
which was issued to Richardson & Bass 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 was
permitted to operate at a production rate of 400 tons/hr (not to exceed
300,000 tons per year), 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 October 12, 1993. Pre-test planning was
accamplished by phone conversations with the following individuals;
Peter Yronwode of Missouri Department of Natural Resources, Frank
Enloe, P.E., President and D.J., Plant Operator of the Columbia Plant,
and Tom Scheppers, P.E., of Aercmet Engineering.

The project engineer and test team crew chief during the test for
Aeromet Engineering was Tam Scheppers, P.E. Two other members of the
test team were Mr. Dale Schmitz and Mr. Darryl Meister. Mr. Meister is
an EPA certified visible emissions reader in Missouri and performed the
Method 9 Visible Emissions Readings. Mr. Peter Yronwode observed the
tests representing the Air Pollution Control Program, Missouri
Department of Natural Resources. All aspects of the test program were
coordinated with D.J., Plant Operator. The plant operating data was
collected by the operator at 15 minute intervals. The data is
presented in Appendix K.

Weather was not a major factor during the testing program, as clear
skies predominated. The temperatures were around the mid 60's.



II. SUMMARY OF RESULTS

The results are summarized in Table I. Actual emissions data is listed
for particulate. The results of both runs demonstrate compliance with
the allowable limit of 0.04 grains per dry standard cubic foot
(gr/dscf). The asphalt plant was operated at approximately 273 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 isokinetic sampling rate is also shown in Table I. 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.

Only two runs were performed due to limited need for the asphalt mix at
the time of the test. During this test, the plant was unable to
operate at a maximum achievable production rate but well below the
permitted 400 tph. Although the asphalt production season has nearly
ended for the year, the aggregate moisture content is near saturation
from the wettest year recorded, and the new plant is still in a startup
mode, Richardson & Bass has provided a compliance test within the 180
days as specified by the Federal Code of Regulations. Furthermore,
they agreed to retest again at a higher permitted level.

The filters from both were coated with a visible particulate material,
although appearance does not necessarily indicate weight. Both sets of
samples appeared similar in color and medium density. The appearance
was a little darker compared with other samples taken from similar
asphalt plants.

During the testing 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.



PLANT NAME:Richardson & Bass Construction Co.

LOCATION:
TEST
TEST DATE:

Columbia, MO
UNIT:
10/12/92

DATE/TIME OF CALCULATIONS:

NUMBER OF POINTS 24
PIME  (minutes/point) 3.00
LEAK KATE (ft3/min)  ©0.002
STACK DIAMETER {in) 54.00
BAR PRESS {in Hg) 29.82
STATIC PRESS (in H20) -0.25
PARTIC COLLECTED ({mg) 103.50
IMPINGER H20 (ml)  500.0
SILICA GEL H20 (g) 10.3
POINT STACK VELOCITY ORIFICE
NUMBER TEMP PRESS PRESS
(Ts) (apPs) (3H)
1 159 0.40 0.79%
2 172 0.37 Q.72
3 174 0.41 0.80
4 209 0.45 0.84
5 215 0.40 0.74
() 211 0.45 0.84
7 214 0.59 1.10
8 211 0.76 1.44
9 214 0.83 1.57
10 215 0.%6 1.79
11 234 1.10 2.01
12 222 1.10 2.07
i3 218 1.10 2.09
14 218 0.92 1.7¢
15 216 a.87 1.68
16 214 0.95 1.85
17 218 0.86 1.67
138 215 0.86 1.68
19 218 0.72 1.40
20 215 0.38 0.74
21 215 0.27 0.53
22 215 0.27 0.53
23 215 0.33 0.64
24 210 0.37 0.73
25
AVG 209.9 0.640 1.250

STACK GAS MOL WEIGHT, WET

Gencor Model 400 Ultradrum asphalt plant
RUN NO: 1
06-Jan-94 11:08 AM

STACK VELOCITY (ft/sec)
STAND VOL SAMPLED (std ft3)
AVG GAS METER TEMP (deg F)
PERCENT MOISTURE (%)
STD STACK FLOW RATE (DSCFM)

TSOKINETIC VARIATION

PARTIC. EMISSION RATE (lb/hr)
PARTICULATE CONC {gr/DSCF)
PARTIC CONC & 7% 02 (gr/DSCF)
FUEL F FACTOR DRY (¥d)
POUNDS PER MILLION BTU

PERCENT OXYGEN 3.80
PERCENT CARBON DIOXIDE 8.00
PERCENT CARBON MONOXIDE 0.00
PITOT COEFFICIENT (Cp) 0.840 _
NOZZLE DIAMETER (in) 0.256— 25 /
INITIAL METER VOL (ft3) 914.083
FINAL METER VOL  (ft3) 958.278
METER CORR FACT (Ym) 0.9960
METER TEMP STACK wg VELOCITY
INLET OUTLET VEL "FACTOR" PRESS SQRT
(Tmi) { Tmo ) ft/sec  dPs/dH (dPs) .5
58 58 41.0 1.98 0.632
66 60 33.9 1.95 0.608
69 60 42.0 1.95% 0.640
74 62 45.2 1.87 0.671
76 62 42.8 1.85 0.632
80 63 45.3 1.87 0.671
84 65 52.0 1.86 0.768
89 66 58.9 1.89 0.872
93 68 61.6 1.89 0.911
74 74 66.4 1.86 0.380
82 75 72.0 1.83 1.049
92 76 71.4 1.88 1.049
81 79 71.2 1.90 1.049
101 80 65.1 1.91 0.959
106 &2 63.2 1.933 0.933
109 83 66.0 1.95 0.975
110 84 62.9 1.94 0.927
112 86 66.0 1.77 0.975
111 58 62.9 1.63 0.927
111 88 62.8 0.86 0.927
108 89 57.5 0.74 0.849
107 90 41.7 1.39 0.616
106 30 35.2 2.37 0.520
105 91 35.1 2.70 0.520
32.1 0.00 0.574
91.83 75.79 56.674 0.843
25.47 AVG ABS STACK TEMP  (deg R) 663.9
56.88 AVG ABS METER TEMP  (deg R) 543.8
42.71 METER LEAKAGE RATE (ft3/min) 0.000
83.8 SAMPLE VOL LEAK CORR'D (ft3) 44.20
36.00 AVG ARS STACK PRESS (in Hg) 29.8016
27272 VOL H20 IN METER GAS  (SCF) 24.02
yp00 73 H20 VAPOR IN GAS ({vol frac) 0.3600
103-+54— NOZZLE AREA (ft2) 0.00034
8.7420 STACK AREA (ft2)  15.304
0.0374 STACK GAS MOL WEIGHT, DRY 29.67
0.0468



TLANT NAME:
LOCATICN:
TEST UNIT:
TEST DATE:

Columbia, MO

10/12/92

DATF/TIME OF CALCULATIONS:

NUMBER OF POINTS 24
TIME {minutes/point) 3.00
1LEAK RATE {ft3/min) ©.002
STACK DIAMETER (irn) 54.00
BAR PRESS {in Bg) 29.78
STATIC PRESS (in H20) -0.25
PARTIC COLLECTED (mg)  72.30
IMPINGER H20 {ml) 410.0
SILICA GEL H20 (g) 7.6
POINT  STACK VELOCITY ORIFICE
NUMBER  TEMP PRESS PRESS
(Ts) ({dPs) (aH)
1 182 0.62 1.02
2 184 0.79 1.31
3 186 0.82 1.36
4 187 0.84 1.40
5 191 0.80 1.33
6 192 0.63 1.05%
7 190 0.30 0.50
8 181 0.27 0.45
Q 192 0.27 0.45
10 194 0.26 0.43
11 130 0.25 0.42
12 1390 0.23 0.39
13 185 0.65 1.10
14 193 0.56 0.935
15 200 0.53 0.89
16 200 0.48 0.81
17 201 0.43 0.72
18 200 0.28 0.47
19 200 0.50 0.84
20 199 0.63 1.06
21 200 0.44 0.74
22 199 0.44 0.74
23 197 0.42 0.71
24 196 0.42 0.71
25
AVG  193.3 0.477 0.827
STACK GAS MOL WEIGHT, WET
STACK VELOCITY {ft/sec)

STAND VOL SAMPLED (std ft3)
AVG GAS METER TEMP (deq F)
PERCENT MOISTURE (%)
STD STACK FLOW RATE (DSCFM)

ISOKINETIC VARIATION (%)
PARTIC. EMISSION RATE ({1b/hr)
PARTICULATE CONC (gr/DSCF)
PARTIC CONC 8 7% 02 (gr/DSCF)
FUEL ¥ FACTOR DRY (FQ)
POUNDS PER MILLION BTU

Richardson & Bass Construction Co.

PERCENT OXYGEN

PERCENT CARBON DIOXIDE
PERCERT CARBON MONOXIDE
PITOT COEFFICIENT

NOZZLE DIAMETER

INITIAL METER VOL (ft3)

FINAL METER VOL
METER CORR FACT

METER TEMP
INLET OUTLET
(Tmi) (Tmo)
78 19
80 80
85 80
92 81
94 82
97 82
100 84
a8 85
a8 86
100 88
101 a0
101 31
100 91
109 33
111 94
112 g6
111 97
111 98
110 99
110 39
113 100
112 100
111 101
111 101
101.88 80.71
25.49
47.89
34.97
96.3
35.98
23518
95.65
6.5203
0.0323
0.0405
0

Gencor Model 400 Ultradrum asphalt plant
RUN NO: 2
06-JFan-94 11:27 AM

3.80
8.20
0.00
(cp) 0.840
(in) 0.251
958.500
(£t3) 995. 607
{¥m) 0.9960
STACK K" VELOCITY
VEL YFACTOR" PRESS SQRT
ft/sec  dPs/dH (dPs)”.5
52.0 1.65 0.787
58.8 1.66 0.88S
60.0 .66 0.906
60.8 1.67 0.917
59.5 1.66 0.8924
52.8 1.67 0.7%4
36.4 1.67 0.548
34.6 1.67 0.520
34.6 1.67 0.520
34.0 1.65 0.510
33.2 1.68 0.500
31.9 1.70 0.480
53.4 1.69 0.806
49.9 1.70 0.748
48.8 1.68 0.728
46.4 1.69 0.693
44.0 1.67 0.656
46.4 0.98 0.693
43.9 1.95 0.656
35.4 3.79 0.529
47.4 1.48 0.707
53.1 1.17 0.794
44.3 1.61 0.663
44.3 1.61 0.663
36.2 0.00 0.048
47.585 0.719
AVG RABS STACK TEMP {deg R) 653.3
AVG ABS METER TEMP {deg R) 556.3
METER LEAKAGE RATE (ft3/min) 0.000
SAMPLE VOL LEAK CORR'D (ft3) 37.11
AVG ABS STACK PRESS (in Hg) 29.7616
VOL H20 IN METER GAS (SCF) 18.66
H20 VAPOR IN GAS (vol frac) 0.3598
NOZZLE AREA (ft2) 0.00034
STACK AREA (£t2)  15.304
STACK GAS MOL WEIGHT, DRY 29.70



Richardson & Bass Construction Co.

TABLE I

Sumnary of Particulate and Visible Emission Test
Astec Drum Mix Model 400 Ultradrum Asphalt Plant

Process Conditions

Production Rate (ton/hr)

Stack Conditions

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

Emissions, Actual

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

Run 1 Run 2 Ave.
10/12/93 10/12/93
309.0 237.6 273.2
210 193 202
50,823 43,856 47,340
25,473 22,517 23,995
107 99
0 0 0
8.22 6.29 7.26
0.6638 0.0033. 0.60635_
037 WD 2035



III. DESCRIPTION OF THE PROCESS

Richardson & Bass Construction Co. purchased and installed a new
asphalt plant at the Columbia facility near Columbia, Mo. The asphalt
plant consists of a new Gencor Industries, Inc. Model 400 Ultradrum.
The Model 400 Ultradrum asphalt plant is a fixed plant with portable
capability with a design capacity of up to 400 tons/hour. The Drum Mix
Asphalt Plant consists of a cold feed system (four 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 agqregate is transported
from storage piles to four 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.

The aggregate is dried in a rotating dryer/mixer drum. Cambustion of
natural gas provides direct heat countercurrent to the aggregate flow.
Wet aggregate is introduced at the upper end of the drum (exhaust
outlet). The aggregate is dried as it tumbles through Zone 1
(aggregate drying/combustion area). The dried aggregate enters Zone 2
(mixing area) and continues tumbling to the lower side of the drum. 1In
the mixing zone, asphalt cement is added. The asphalt cement and
aggregate is mixed thoroughly by paddles attached to the outer wall of
the rotating drum. The fumes generated in the mixing area are routed
into the combustion area for incineration. 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.



COUNTERFLOW DRYER

DIVIDER WALL, THE MASTER °"KEY® TO THE SOLUTION IS THE
EXHAUST SEPARATING RECYCLE PROVEN, PATENTED, GENCOR ULTRAFLAME.
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Cambustion products, moisture, and particulate fines from the process
are pulled from the elevator, through and including the dryer drum.
Asphalt fumes will undergo cambustion 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 16 foot 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.

DESCRIPTION OF THE SOURCE

The asphalt piant exhaust gases are controlled by a baghouse prior to
exiting through a rectangular stack. The gases discharge to atmosphere
through a 16 foot stack. Stack dimensions inside the wall are 54 inch
diameter, as measured at the test ports.

The test ports (two equally spaced 90° apart) are located 29.0 inches
(0.5 diameter) from the stack exit, and 162.0 inches (3.0 diameters)
from the last disturbance (Louvered damper). The damper is adjustable
automatically in order to maintain prover air flow under any condition.

PLANT OPERATING CONDITIONS

The asphalt production process was operated in a normal operating
manner. The average production rate during the test was approximately
273 tons/hour of finished asphalt product. Raw materials were
consistent with normal materials used at this facility. The majority
of the aggregate was obtained from the quarry and stored in uncovered
piles. Moisture content of the aggregates was very high. Fuel used
during the entire test duration was natural gas.

The plant operation data for the period October 12, 1993, 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



darop across the baghouse averaged approximately 2.6 1inches of water.
A summary of the production rates and baghouse pressure drops are
oresented in Table II.

No asphalt mix was recycled during the tests.

VI. TEST CONDITIONS

The Method 5 test samples were drawn from twelve points on each of two
traverses of the stack. The traverse point locations were specified by
USEPA Method 1. Samples were collected isokinetically for a total of
72 minutes for each of two runs (3.0 minutes/point).

The only problem encountered during testing was that the plant was
unable to achieve 400 tph production and operate at a continuous high
level of production for three runs, no other 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. WNo sampling point was found to have a flow
angle exceeding 5°. The average angle of rotation of the stack gases
for the 24 points in the vertical plane was less than 5°. (Averages up
to 20° are acceptable according to the USEPA procedures.)

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
Richardson & Bass Construction Co.

Baghouse Diff.
Press. ("H)0)

Run Asphalt
Date Number (TPH)
10/12/93 1 309.0
10/12/93 2 237.6

Averages During
Tests 273.2

3.0

2.3

2.6



APPENDIX ~ A

PARTICULATE TEST ANALYSIS



RICHARDSON & BASS
MAIN STACK
DRYER / MIXER

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
Diameter of Stack
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
Isokinatic Rate

Averages:
Stack Temperature
Flue Gas Volume
Dust Concentration

Particulate Test Analysis

In. Hg
In H20

.DCF

In H20
Deg. F
Deg. F

In.
In.
sq Ft
Min
Grams

In. Hg
DSCF

Lb/ILbMole
Fps
ACFM
DSCEM
Lb/DSCF
Ibs/Hour
.Grs/ACF
Grs/DSCF

DEGR F :
ACFM :
1b/DSCF:
Grs/aCF':

1
1

10-12-93
STACK

10:05
12:11
29.82
-0.25
510.3
44.195
0.84
0.99
0.789
1.25
84.0
210
8.0
9.8
0.251
54
15.90
72

0.1035

29.80
42.41
36.2
25.45
53.26
50,823
25,473
5.38E-06
8.22
1.89E-02
3.77E-02
107.1

202
47340
3.34E-06
3.51E-02

2
2

10-12-93
STACK

14:35
15:50
29.78
-0.25
417.6
37.107
0.84
0.99
0.689
0.83
96.3
193
8.2
9.8
0.251
54
15.90
72
0.0733

29.76
34.74
36.1
25.47
45.96
43,856
22,517
4.65E-06
6.29
1.67E-02
3.26E-02
99.2

DSCEM :
Lb/Hour:

Grs/DSCF :

23995
7.255
3.51E-02



APPENDIX - B

PARTICULATE FIELD DATA SHEETS



Particulate Field Data Sheet

lent ; Qate Page Ot
2/CHARDSON FBASS  CONVST, rofiajas ' |
Project No. Operator i ! .
3 /9\‘; TO/V\ SC L EPPERS Orsat Analysis
Sampiing Location Run No.
MA N STACK co, +0 @ co
Fliter No. Acstone No. Condenssts
ol /a5 s10,3 |fo |28 98 2
Barometric Pressure Static Pressure | Probe Numoer
X8 s~ s PS .0 (7¢ 9.8 _o©
Nozzis Olameter Nozzie Number Pitot Coetticient | Pitot Number
“AS ) .&SO D P4 PL |§.0 (723 98 _°
Metsr Carr. Factor Maeter-Oritice
, 996 J7e \g_o /7.8 q.% @
Sample Pr. Time Assurned % Maoisture Betore After
Ianlpr Y prs 7An;.l ix{o A Leak Test o poo @ (7 Hs . 90X @5%
Temperature °F Dry Gas
Vac. Pr Meter Readin
ssg:g:e AP | Yap | aH | Stack | Probe ‘83{ Qven Mfger Mc?ﬁ?r (n-HG) | cu. . ’
| EosT 1008 | ' | ! G 4.033
s/ 0 0.74 ST GO (935S | S8 | S8 0 qis 582
o R 1.37 RENVNES %O [R50 |66 Lo | 6 19(7.092
al 3 G oR0 | 177« “o 1o0% 169 1o | D (8. SRA6
W T as AEES] 4o 1230174 162 | 2 909,934
sf S |.HO | T4 1R/ S €l Q%0176 162 | = _1921.437
w6 145 | 0.8 (! ¢/ 123C | 80 163 x| o1 |
SRl I P I .10 | I¢ iy (2SI ¥E (G5 | o  13a¢.581
N {6 LAl R 1 @ (2501 73 1o | '3 1fae 6L |
o~ 9 183 (.57 1R Yo 1250 193 168 | o 1928 137
T /0 1,96 l.7a1KUS 4o 14S 13y 17¢ 1 ¢ 30 ,
sl /g AL 1 RO 13 <45 oo |92 17 1 &4 1927 .Je%
el Mgt 2. O0NAAA | 4t 12sO1ga 116 | & 1935.718
wEST | j1: 3> | | | | |- [ |
/NN .09 | &8 SO l24S1 9 179 | ¢ Q38 (X
2 1,93l RAEIT (78 1xSO 1 Jol | 8o | < 940 %33
7 1. %71 )08 1RN6 | <48 1aso | joo | ¥ | < g4 7709
¢ 1T - 1.gsS KR | 43 1Q4s | jOqA1 I3 | L« 19%5.031%
< | g6 | lf,671 18 | 48 a9S 1 j(o 1 8% | « RB¥7.28]
¢ | .86 | .68 LALS [SO 150 | f{A 186 | 4  |9«¢4q.<00
71 .7l || YolAlR SO ¢ it @%’ | & st S
g .38 0,74 1 QS | SO [aSOol/Il 188 | = 1153.072
g |.27] .53, | <o IR¥S /03 189 | Q& 195% .34
/o 1.271 0531 2(S | SO QS0 | o7 190 | 2 1988.333
// 1 .33 0, e4l LS SO |gs0 /06190 1 2 156,850
/2 1. 37 073l QLo SO A4S 110S 11T 2 1959.278
| 4241 | | | e | | \ |
[ | | | | 1 [ | |
Pitot Tube Leak Check: Before Ok _After ok
Integrated Bag Leak Check: Before o K _After Sk

‘F'c«‘\*‘

Procoss Vate 15 ﬁ&or&m’» O’F C,ST



Particulate Field Data Sheet

Oate Pege Ot

RICHARDSON & ASS ConsT. Jof1af23 /
Project No. 3 / 23 P‘;"OM SCHEPPERS Orsat Analysis
AT STACK RunNe- 2 |l eco, +06; O co
Filter No. Acstone No. Conasnsate

OR /3 %<, 2.6 |#& 1go 18 6
Barometnic Pressure Stmc Pressures | Probe Number
KXv. 78 S = F2 (€0 23 9
Nozzie Oiameter Nozzie Number Pltot Coorﬂc:m Pitat Number
25| ,R5OD _f¢ o5 g2 Qo 98¢ ©
Meter Corr. Factor Mater-Oritics
. 796 L] 76 g 0 g O
Sampie Pt. Time Assumed % Moisture Betors Atter
‘ Leak Test o oo @ (Sl 0,002 @6'Hs
Temoerature °F | Dry Gas
Yac. Pr Meter Reading
Sameel ap | yaP | 4w | Stack | Prove MO | oven | MEr | NSe | 0 HG L R
et | I¥.35 R | 958500
[ ZEY 1.0a] | ¥ AR TSI 179 | & 1960 3311
X 1.719 J 3L IR 4R 1250 180 180 [ 2 1763 %9
3 N | 3ellfe <47 1250185 189 | 2 |96¢ 32\ ]
& ek ) ol |27 [ 46 [ASS 19 | g1 1 R 19¢6.162
S &0 | / 331)9( | 42 IA¥S | 94 | IR X968 |2
& &3 | oS| |92 | 49 1451 971 82 1 X 1969 4=
7 .30 | OSO {90 | <O AN |00 Ij_"f | | 97( .S
? 1 27| o451 191 | SO IRSO1T 98 1 85 11 1973.373
70 X7 : otsIa | SO 1245 1 98 |g§§, [ 1972.516
1. 26 o4 1194 S1_|345 1100 ] ) m% 20|
L 1.3s | 043 ] )30 S| Ixsollot i 90 1 | 1978 133
/R :,9\} : ;0,31: 90 S| _IXsoljot | 9t 1 1 1976.7181%
East | | | | | |
/  1.65 | [0 118S | 1S3 RSO 1joo | 91 1 § 1974.02!
R 1,5 | FENTEEN | S3 R4S 1jog 1 93 | 3 1980 ¢o
2 1,531 0.89 |1 200 | | go RSO 1) (1 | 94 1 & 1982 .
¢ SR 10.81 | 202 | [ SO 12 (A1 e 1 & 19¥3 782
5 S o701 | | solSoljl T97 12 19&8S.35 |
¢ 1,33 | 04T 1T SO IXYS 1/11 1A% ' |  198c.So©
7 | .,SO | D&% | 200 | SO 124 1110 99 | & 1188 O%(
g 1,631 o611 A9 | S 1RSSO jto1 92 | XA 1989 . 762
9 .44 | |0 741A0O | ISR 1SS0 J/3 Tjoo 1 & 1391 . 20F
[0 | .t ] 0.741 199 | SR 250 [Jla (001 & 199 T143%
TR 2N 07111971 <3 RSO 1Jo| =2 M. 173
/2| G 0. 71 | 96 _| 53 IRSO 1 [ 11o( 1 2 1335.607
| /7 59| | | | | | | | |
| | | l | | | | | | l
Pitot Tube Leak Checxk: Beiore o _After O K~
Imegrated Bag Laax Check: Before After o k.

S



CYCLon(C FlewFieid Data Sheet

[Cilent Oate - Puge 1 ot
e ICHARDSon' S BASS  CONST, | Vo) ia/as )
Project No. 3 / Q 3 Qperator A Orsat Analysis
Sampling Location Aun No.
MAIn Stacl PRELIMIWRYS2  *02 O co
Fllter No. Acetone No. Candensate
Baromaetric Pressure Static Pressure | Probe Number
Nozzie Olameter Noxzis Number Pitat Coetticient | Pitot Number
Maeter Corr. Factor Meter-Critice
Sampnoﬁlmo Assumsd % Moisture Leak Test " Before Atter
FLow’ Temgerature °F Vac. P | Dry Gas
ANGLE vac. "I | Meter Reading
3335:3 “e| yap | AH | Stack | Probe Ig&' Qven Mxer:er Mc?f:r in-HG) | cu. R,
est |
{ /9 l
el o | l
3 /o | |
S (o | i | |
S 1o | l [ | |
G /o l l [
7 o | l
' 8 < | |
9 [Q | |
[O S | |
/! LS | l | l
/R /S | | | I !
Fast | I | | | [
/ AN I | | | |
P | Jo | I l i t P !
J | jo | | | I l | | [
¢ /O | | | l | | I
\Y (o | | | | | |
[ I & | | ( l | | ] |
7 | & | | | l I l ! t
F S | | I | | | l | -
9 (o | | | | | | 0 ‘
/0 | O | l | | | | | | |
[ LIS ] | | l | | l |
/2 | KRS | | l I | l !
| | | | | | | I | |
| | | | | | | | | |
Pitot Tube Leak Check: Before After

integrated Bag Laak Check: Before

After




FParticulate Test
Method 3
Impinger Volumes

Run / Date [0[/&[23 Facility R L

Impinger Final 'Initial Reagent ~ Liguid Gain

1 MBS 424,0 100 nl Ho0 I L. 0

: 8 A0 . 100 i wpo 1760

3 MBS © nl 0 ml  Empty o

4 MBS /O/SIL{ g /OOS"/ g S;llica Gel | /O"}
Total: ‘S’/O' .

658 - Greenburg Smith

MG6S - Modified Greenburg Smith



Particulate Test
Methad 5
Impinger Volumes

Run QA Date /OZ/-‘»LZ% Facility R+ B
Impinger Final Initial Reagent Liquid Gain
1 MGS J92.0 u 100 ml Ho0 X8, 0
2 6§ XU R.0 al 100 nl HoO J1R.©
3 MBS © nl 0 al  Eapty & o
4 MBS /030,]_, /OR3,3 4 sitica el | /.6

Total: <¥:) —7' G

65 - Greenburg Smith

MGS - Modified Greenburg Smith



APPENDIX - C
ANALYTICAL LABORATORY REPORTS

{Particulate)



Analytical Data Sheet

et _LE8B

Run No. . ’
“Filter No. < o)
Acatone No. M2
Amount liqua lost during transport ()]
.-Acetone biank volume, mi :,|,; 250
Acetone wash volume, m! XS

‘ By
Acetone blank concentration, mg/mg (equauon 5-3)°* {+S X /O

Project No.

Acstone wash blank, mg (equation 5-5)°° Q00 (
r Waignt of Paruculate Collected
Container g
Number
-1 Final Weignt Tare Weight Waeight Gain
! 728 | 6816 |.0a3R
2 g<./¥06 [95./003 | 0RO
-3
Less acetone blank oloN|
Weight of particulate matter o.103S

Valume of Liquid
Water Collected
Impinger Silica Gel
Volume, Weight,

mi.

9
Fral (00,0 | IDIS. ¢

miall o0, O | [00S, 1

Liquid cotlected S©00,.0 10.3

Total Volume Collectedl S /¢2. 2 g |  m

Run No.
Filter No.
Acetone No.
Amount liquid lost during transpon
_Acetone blank volume. mi
Acetone wash volume, mi
Acetone blank concentration, mg/mg (equation 5-4)°°
Acetone wash blank. mg {equation 5-5)°°

Weignt of Pariculate Collected
Container g
Number
Finai Wesght ' Tare Weight Weignt Gain
1
2
3
Less acetone dlank
Weignt of particutate matter

Volume of Liquid
‘Water Collected
imoinger Silica Gel
Volume, Wesght,
mi. g
Final
tminal
Ligutd collected
Total Voiume Coliecied asl  m

R Date ___/°//%¢[q3
Run No. Gq
Filter No. QO3
Acstone No. M-Z
Amount liquid lost during transoort 0
Acetone dtank volume, mi &SO

Acetone wash volume, mi q o —
Acsione blank concantrauon, mg/mg (equation 5-4)°° LM_
Acetone wash blank, mg (equanon 5-5)°° ~ OOOI

Weignt ot Parnculate Collected
Coniainer g
Numper
Final Weignt Tare Weignt Waeignt Gain
! 61Ss 7 1,.e9gRxO o027
2 9592238 [15. ¥5311.0697
3
Less acatone blank .Q00Q0 |
Waeight of paricuiate matter 0733
Volume of Liquid
Water Collected
Impinger Silica Gel
Volume, Weight.
ml. Q
mnall GO0 | /030,91
intal aoo. o lQaZ 2 |
Liauia collecteal & J O, O 7.6
Total Valume Collecteal ¥/ 7, G g | m
Run No.
Filter No.
Acstone No.

Amount liquid lost during transoort

Acetone blank voiume. mi

Acetone wasn volume, mi
Acetone blank concentration, mg/mg (equaton 5-4)7°
Acetone wash blank, mg (equanon 5-3)°°

Weignt of Paruculate Cotlecied
Container g
Numper
Final Weignt Tare Weignt Weight Gain
1
2
3 ]
Less acetone dlank
Weignt of parmculate matrter

Volume of Liquid
Water Collected
Impinger Silica Get
Volume. Wegnt,
ml. Q
Finat
Imual
Liaua collecied
Total Volume Collecied| - ¢ b m

*Convert weight of water to volume by dividing total weight increase by density of water (1g/mi): Jncrease. g Volume Water, mi

“~See Federal Register, Method 5, 6.6, & 6.7.

1g/mi



APPENDIX - D

TESBT EQUIPMENT CALIBRATIONS



&

EXPANDED RANGE DIGITAL THERMOMETER INSTRUCTIONS

Specifications

Digital ﬂisplay: & LCD digics
Sampling Time: Less than 1 second
Resolution: 1 Degree

Fahrenheit Model

Accuracy Chart:

Temp. Range Accuracy (+/-) ‘
32 to 932 °F 0.7542 + 2 °F
933 to 1382 °F 12 + 2 °F
1383 to 1832 °F 27 + 2 °F (tvpical)
1833 to 2000 °F L7 + 2 °F (tvypical)
31 to -4 °F 4 O°F (typical)
-3 to =50 °F 6 ©°F (typical)

Celsius Model

Accuracy Chart:

Temp. Range Accuracy (+/-)

0 to 500 °C 0.75% + 1 X
SO0l to 750 °C 12 + 1 °C
751 to 1000 °C w + 1 °9C (typical)
1001 to 1200 °C 4% + 3 °C (rypical)

0 to =20 °C 2 °C (typical)
-21 to <40 °C 3 °C (typical)
-4]1 to =50 °C 4 °C (typical) B

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 shorc term usage to 572 °F
or 300 °C, Cac. No. 4028,



vn;.n&.ﬂ‘ &.ﬂm&!w«ﬁnlénvr..r( (!4 éﬂhﬂ.@h@hﬂ. » v

SEULEE- 0081 + POOOSPDIGE) WOy o 124 B EH59 .
§&§ QUINITLIRUL 2OV

\VN sebBeuepy j0nu0) Aiend :m_o_csom\:. Anenp

N

Eale; 0L ) 77 \\

PIVLG DTN 0] BIVI9I7Y P9 BN I UOrTDIIP0 1P OIY 277950 0 45
§§§§§%§%§S$§§$§§§§\§\§§c
paroann ) wasg oy s YL SybRm 1w [ GEY Bhren Hrovdeo o1 porvsgyea g
S0y 2 703 v SR I 7Y 20 A firss 90 sy pareasfB 2y gy B Bpary 4p,

VW\\MMA ~719quWINN _mtmw

L

[~

VST VI VI VIR PR VIR STV D VA P
- 2 >

ered




b

Nozzie Calibration

Sized By 70 SCHEPPERS
“Dimension Avg.
Date . Nozzie A B | oerence Diameter
oS/ kal B37S |.377.378 1376 :.ooa 377
oS/ ha G350 | .,.383 |.353 |.333 ,ood .3S3
OS/Bfaa lA 1aS LI12¢ /24 /RS .OO | NEY”
;a/'m/‘?-l 3 7s 1RA72 1272 1 37&] 000  |.&72
oak2/727 AxTo &SI RS0 |20 | .00/ 250
/‘o,/ul/‘?z Daso lasa |.&5/]&S/ | ooy 5/

All Dimensions are in inches,




Pitot Calibration Form

Aun By

Date

Pitot No.

Client
Project No.
Test Location
e A" Side Calibration
4 Posd - A P sl
_ em H,0 em H.0 Deviation
Run No. [. (in. H,0l lin. Ho0) | Cals) | Colsl - CplA)
1 {0 g .RY o
2 l. O l . Lf{ . ?‘1" : o
3 / . o {. Lf ’ L3 ?q o .
Average Cg (Side A) 34 l O
® @ ““B” Side Caiibration
A Pswd AP (s) o
cm H40 cm H40 Daviation
Run No. {in. H2Q) {in. H,0l Cols) Colst - Cp(B)
1 /.0 l.41 B¢ )
2 /‘ o qu ’ ’ g ‘6 O
3 [, O 1.4 OF o
Average Cp (Side B) e o)

* Pitot - Thermocouple:

* or

Nozzle size used for Calibrations {inches)

Interccmponent Spacings During Calibrations:

Pitot - Nozzle: s 3/‘{ !

Pitot - Probe Sheath:

Tom ScHEPPERS

S)izla;
SA

Calculations:

A P (standard)
AP s)

Cols) = 0.99
Deviation = Co(s} = Co(A or B)

3 :
T |Cpls) - CplA or BII

1
Average Deviation = glAor 8} = 3

ICp(Side A} - Co(Side Bl =

Njes

@a”

Lack,

>3

two 1inches

of pitotr tube.

from end of thermocouple to center line



!

Thermocouple Calibrations

(Oven, Probe)
éClient AEROMET: <-%-93
gProjectNo. =
Thermocouple . Thermometer
Identification Trendicator Thermometer Number Date
{THT-4 - 720 677 67, ¢ NIST-C | 2-9-93 g
1"THT -4 -130 1§87 1573 NIST-C |@-9-93 |5
THT- %-780 =1 R ANIST-C |2-9-95F
THT - - 740 o 7.4 NIST-C [ 2-9-93 ]2
THT -4 - 749 1S /S 7. 3 NIST-C |2-9-93 |3
THT -4- 740 21 Q1,0 NIST-¢ | R-9-93 |3
G 8A ™ 7.4 MIST-© | R-9-93 |,
GRA 21! XIL4 NIST-C | 2-9-93|3
GRR 7 67 % NIST-C |Q-9-13 ‘3
G8B 2! QiR NIST-C |R-9-93
L -] oven QSO 43 THT-4-78{2-9-493 |}
- OG- In e 7 G, NIST-< (Q-9-93 5
L=] ©OGM our &8 7.4 NIST-< | 3*2-13 |
L-1 Ime out e7 7.4 NIST-C K-9-93 2
D-1  ovewn 2SS 2§ 3 THT-q-7%0 |2-9-93 |o
3
- oGmM IN o7 G 7.4 NIST-C | R-9-93 3
D-| DG-M OuT &7 67.4 NMIST-C |3-9-93 |P
D-1  IN® out 7 6.4 NIST-C | 2-9-93 E




AEROMET ENGINEEZRING

ANEROID BAROMETER CALIBRATION

B’M-60

Torm ScHePPersS

Instrusent Nuaber

Calibrated By

. Date s/nlax-

fnercid Mercury

Baroseter ~ Baroameter
Reading Reading Deviation

Date (“Hgl ("Hg) {"Hg)

sli]a9a 9.4 8 9,48 0.00
7/r¢lax KR4S .45 Q.00
qf/«({qi Jo.077 Do,077 0,00
L[1/a3 SO [ 0.1 o _Cco
6/1/a; o9 8 29,83 o.0)




Dry Gas Meter Calibration Sheet

75

Client Aero/ et Run By
Project No. |- Date 67/ /‘i/@ 3
Module L~ Barometric Press _ 22, 83
Orifice | 7&
AH Vw Vw Vw vd vd vd tw | wi | wo | Pw | Time
m. H20 nitial final .3 initial final 3 °F °oF °F lin. H2D!6 min.
5 | 54.977[s2.973[4,39¢C |so1sse] sy 7 S.2¢0 | g0 |Tioa [May| p |13
1.0 [S9.972l6Sees |S,EA2 Si¢. 79615083 {5997 180 “Up ¥ 1| 0 | /O
20 | ©5665 |7,508 | 5,543 [sa03]526923(6. 1¢5 | KO [3%e [*%eal 0 |78
40 | 74508 | 761¢] 5 aky Iac. t¥|s3avsd 558 | €0 (3% [*Yealo | S
60 | 76.796]82.197|S %01 |Sa«wselssm.relc.676 | 8O [y PYclo | ¢
Mc (Y) AHa (For Small Orifice Only)
AH Vw Pb (1d + 460) 0.0317AH ﬁm+480) 6]2
AH 136 Vd (Pb + AH/13.6) (tw + 460) Pbid +460) L  vw
5 0368 989 (g0
1.0 0737 . q9¢ L0
2.0 147 . 994 /. 2al
40 | .284 . Y99 1,936
6.0 441 . 999 1,7
Average .99C [.81R
AH = OQOrifice Setting -
v Vw = Volume of Gas of Wet Test Meter
vVd = Volume of Gas of Dry Gas Meter
Pw = Pressure of Wet Test Meter
tw = Tcmberature of Fluid in Wet Test Meter >
tdi = Iniet Temperature of Dry Gas Meter
tdo = Qutlet Temperature of Dry Gas Meter
td = Average Temperzture of Dry Gas Meter
] = Time required to pul! specified cubic feet
Mc = Dry Gas Meter Correction Factor
AHa = OQrifice setting that would pull .75 cfm of air

&t standard conditions -




(83w Inor3Jed)
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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
(potentiameter), 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 Denver
Instruments 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 in part
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 preparad 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 fram 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 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 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 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 CO,, percentage of 0,5, 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.
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Section 3.72.10

Visible Emission Observation Form

SOURCE NAME . OBSERVATION DATE STA TME_ | STOP TIME -
2, ChArDSON § BRSS ConsT | 7d/12)23 B kTR Ba b
ADDRESS ) s
STADUM — La Ll /%r\v‘l\ 0(170 MNN] 0 | 15| 30 | 45 |m o | 15] 30| 45
19 i®lplo | IDIO|O]|O
Ty, STATE 2IP 2 lp lOojlolb | 2|O0lO|D|D
Columbia SQo3 S O1010 =0 o| o
0 d
PHONE SOURCE ID NUMBER
442-0/ ErmiT OS93-0// | 4 |2 [0 1) |0« 0lol2]0
PROCESS EQUIPMENT OPERATING MODE 5 5
MIXER [ DRYER AORMAL D lo1e |0 0.0,010
CONTROL i;zwpngrg O/F\’ERATING MOODE s [0 J0oplolxsloloTdto
LBARAGHOU. ORMAL. '
DESCRIBE EMISSION POINT 7|10 lo |00 | ¥ ©lolo O
staar Maid Fack  srop s |lp |00 |lol® | Oolpnlg |©
HEIGHT ABOVE GROUND LEVEL|HEIGHT RELATIVE TOCBSERVER, 3 |p 1D P 1O | # |2 10 o | O
Hp” y - ‘ v
IS TANCE FROM OBSEAVER | DIRECTION FAOM OBSERVER |— o g Z 2 I M .2 g g o
/<D 7 11 o +tO | v O lo)
DESCRIBE EMIS.;}OA_/SE srop iplolplol=2iplO|®|O
starT Mo 7 - ,
EMISSION COLOR PLUME TYPE: CONTINUOUS R 13 | O 'l glo 0_ «|010]1010
sraar Cfy~ STOP rucmven wieamirrenio | 4 1O 10 1o o | #1011 Ol O
[WATER OROPLETS PRESENT: | IF waTER DROPLETPLUME: (15 | () | |0 @ | s | OO 10| O
NO O YER ATTACHED O DETACHEDX
POINT IN THE PLUME AT WHICH OPACITY WAS DETERMINED s |@lo 0 o|«|0D|0]O0]0
srarr 52 1) q-} SHqeksror - 71010 |lp lOlvw|olplol0
DESCAIBE afcxcﬁowvo}( e 0100 lpl«@lol®|lflO
STARTMos] \, Clear SAy sror
aAcxcaowv 0 Cokafe SKY CONDITIONS 1 # |0 101D |0 |», 0|00l
sraar Olue " srop start(Jedr stor Pl 20 (O 1Q | DO | 0|0 |lO1OIO
WIND SPEED . WIND DIRETON 21 | @ YENe) OlslolenlOolo
START JS MPAsrop START South STOP
AMBIENT TEMP. WET BULB TEMP. | RH.percent 22 0 @ 0 0 52 0 0 % o
sTaRT S°€° sroe 2(3% 2 |O0|IOIO|53010]|0]p
. = p l0l0 o] *|0101Y]0
Source Layout Sketch Draw North Arrow 25 Q 0 0 Io) 5 | O ‘ 0 ) 0
@ % |O10|0|0 sl 0lOo]lO
X Emission Paint 27 @ 5.95 #0 % 57 O o o o
28 |00 010|100 01O
2 |00 10lol»#»|0lO0|@wlo
Sun<> Wind .~ 30 0 © |0 0 80 O O 0 O
Plume and = Qbservers Position AVERAGE OPA Cg:/rv FO Numasfbo;/ﬁm;wcé ABOVE
HIGHEST PERIOD % WERE
RANGE OF (O)PA CITY READINGS o y
MINIMUM MAXIMU
QBSERVER'S NAME /PRINT}
L2 vy | C( sfer
COMMENTS / ( oBskRVER DATE, Al /7 3
ORGANIZAT) — 7
croMet £Erg.
I HAVE RECEIVED 4 COPY OF THESE OPACITY OBSERVATIONS | CERTIFIED BY 7 DATE , /
SIGNATURE (LA {841
TITLE DATE VER/F/ED 8Y DATE
| P /A [M/ R 1/e;

Cuality Assurance Hancbaor /M3-4.2



Section 3.12.10

Visible Emission Observation Form

SOUACE NAME . OBSEAVATION DATE START TIME STOi-’-T/ME ey
ICHARDSON § BASS CONST | s0/ra)73 2133 pm ‘| H73707
ADDRESS £C 3
STAROUMA — ',‘;L i North of T-70 il o | 15 8 45 M o | 15| 30| 45
11O | © Ol |polo|O|D
cIrY, - STATE 2P zlo|lolololzz|o|lo|D] O
Columbia Y~Tok s | OlololO|=|olo|o| O
PHONE SOURCE 10 NUMBER
44 -0/4c PERMIT _OS93-0// « 1 0]lolOlo |+ |O|plO]l0o
PROCESS EQUIPMENT OPERATING MODE 5 py 1307,
MIXER /DRYER. LORMAL clol©9lo 10,00/ 073
c%v;gg: i?urpnfgr c%oﬁnwc MiDE s 1nlolOlo |Z8]o oo |oO
O/ RIMA y
DESCRIBE EMISSION POINT 1 plololollolo |00
sTaRT Mais Stack  sroe el 0lololOo|3s|lolo oD
HEIGHT ABOVE GROUND LEVEL|HEIGHT RELATIVE TOOBSERVERl 5 | ) | O [ D | D | 39 Dlololo
L A e 0 olo 10lo [# [0 ]o oo
DISTANCE FROM OBSERVER | DIRECTION FROM OBSERVER o . 0]
/207 s, mniInlplolo |+« | O|Dlo|O
DESCRIBE EMISSIONS > n T 0 )
sTARTNA M E sToP p .'O 0 go 00 T % g >
EMISSION COLOR PLUME TYPE. CONTINUOUS & 2 ! Ol 01l¥ o110 | }
START- C in STOP ruaiven wreamieno | 4 | p o lolOo |« o (o lp i O
| WATER DROPLETS PRESENT: | IF WATER DROPLETPLUME: | 15 | o 1O 1O O | 5| O |0 | O] O
NOO YESN ATTACHED Q) DETACHED & ;
FOINT IN THE PLUME AT WiicH opacivwas oereawimes 116 1O 1O 1o 1D |4 | 0 lo |10 |0
startr 2 D dat Stack sror 7 |\Rlolelolvolplo e
DESCRIBE BACKGR Some ¢ (oustd 18 IOl |00 |0
Srmrb "L;%srop 19 g COD|O s olOol0]lo
BACKGROUND COLOR SKY CONDITIONS, , 0
staar blqe  sror staarfrtlydeSrop 20 |OlOIOIO]| 50|00 D|O
WIND SPEED WIND DIRECTION 21 | O [O lolo|s|plololo
srapr 1S ™" srop START Seuth STOP :
AMBIENT TEMP. WET BULB TEMP. | RHpercem 1221 O pDlolol=2lpolQlOlo
START &~ STOP S¥ 2 ool olo] s3] Y OO O
. |2 jolololol *#|lololo]o
Source Layout Sketch Draw North Arrow 25 o) o 'O 0 55 | O ol @
R % 0| OI0I0 %0 |ololO
X Emission Point 27 o l0o O O 57 0 O O o
2 nlolplol5e|0 QoD
2 |plolplO] s2]lo oo |©
Sun'(} Wind . 30 0 0 % 1 0 60 O O O -
Plume and = Ogservers Position AVERAGE OPACITY FOR NUMBER OF READINGS ABOVE
Stack HIGHEST PERIOD O cD % Were O
. 49 X = RANGE OF OPACITY READINGS S
wn Locatiog Line MINIMUM MAXIMUM
,OB\SE ER'S NAME (PRINT] .
ar:} L weiste— /
COMMENTS NOBSERVER'S S m DATE
{/zh‘w 10/12/93
ORGANIZATION 7
eroMet 5‘«5?
€ RECEIVED A COPY OF THESE OPACITY OBSERVATIONS | CERTIFIED BY DATE
g‘tg/\):dTURE veoac 5 C LA /07/¢5
TITLE DATE VERIFIED BY DATE
/A s DN R 19/93

Quality Assurance Handbook M3-4.2
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Health Department
Air Quality Section

21st Floor, City Hall

City of Kansas City, Missouri

Heart of America

816-274-2501

Kansas City, Missouri 64106
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APPENDIX - J
40 CFR PART 40 SUBPART I

— (Standards of Performance for Hot Mix Asphalt Facilities)



APPENDIX - K
ASPHALT PRODUCTION RECORDS

(October 12, 1993)




\,_\
. AN
“ ¢ Bres Consmpucrzon (&,
KicHAlpson t OAS
5320 /A:J\/_ 763N
65202
Couu/n&zﬂ, MO
. A_'
Smack Test  OPERATING Dht
r
AC% 2. 02
AC TOTALA (actual) .82 %
AC TOTALY% (required) S.40 %
RECORDATION -
12:41:37  18/18/93 47€[> D é?
_______ ——— ————— e e L L
F B MIX4® 225TPH £8EF Z@STONS 5. 4@%mac
VIR RAP +AC BINI  BINZ BIN3Z BIN4 BINS MFL1  DUST
MOISTURE 5.7 2.2 T 0.2 5.1 5.1 2.9 7.0
PH RATE 210 @ 12.3 @ 79 78 @ 6E 1.9 @
¥ REQ 99.5 0.9 S.42 2.0 6.0 35.5 0.2 z8.8 ©.5
7 RATE 99.4 2.0 5.46 0.0 35.8 35.2 @.0 z8.4 0.8
AT TOTAL 2V9.2 0.2 12.86 2.0 77.2  76.2 0.0 6B.2 1.4 2.0



‘ \\\‘
ac staristics:
\C 1b/GAL. @ &aF 8.64 AC TEMRERATURE 297 FAHRENHEIT
RECYCLE AC CONTENT (%)
METERED
“C% 5. 49
AC TOTAL% (actual) 5.49 %
C TOTALZ (reguired) S. 48 %
PECORDATION .
12:49:045 1las712/93 ¥?l> CQ,/
B MIXAD EEETRH 318F E3ITONS S. 4dxmac
VIR RAF +AC BIN1 BINZ BINZ BIN4 BINS MFL 1 bDusT

< ' ISTURE 5.7 .8 2.2 St 9.1 8.2 7.9

H RATE 11 @ 12.3 v 79 77 7] &1 v. 2 @&

- REQ 99.5 2.8 5. 49 0.2 36.8 35.5 B.2 8.0 .3

- RATE 9%6.6 2.0 T 4@ | @.2 6.0 35.3 Q.2 &8.1 v.d

iRT TOTAL 236.2 1.0 12.39 8.9 B86.8 85.§ 2.8 &67.7 1.6 .2

- statisticss

L 1b/GAL & p&F 8.64 AC TEMRERATURE 298 FAHRENHEIT

: JYCLE AC CONTENT (%) :

METERED

: TDTQQ% (actual) S. 45 %

. TOTALA (reguired) S. 40 %

N R N R s T e R R S eSS S e e e s S o S SN o oo N SN S S S T T T T T S S T s e s

H .-_...—--——-:-—-————_'—'_=———’-—-—.—.—.—._—-—-—.—-——-—_"—":_‘_."—-—_'.—'—.'-——_::—_r——



0" BRAEN
CORDATION \U~+ U

11:04:07 1@0/12/93 PD 2.

B MIX42 Z61TFH 326F 293TONS S. 40¥mac

VIR RAF +AC RINI BINZ BIN3 RIN4 BIND ML pDUST

} 8TURE 5.7 Q.2 7.2 5.1 5.1 n.Q 7.2
‘H RATE 46 2 14,2 @ 91 2@ 4 71 1.3 7

EQ 95.5 a0 S. 4@ . 6.0 35.9 n.@ £8. @ 7.5

RATE 99.6 @.@ 5. 40 2.@ 35.8 35.5 2.2 =8.1 2.5
o TOTAL 294.9 Q.0 15.62 0.9 128.7 1@7.6 Q.02 84.8 g | 7.2
- staTiSTICS:

1b/GAL B &0F 8. 64 AC TEMFERATURE 299 FAHRENHEIT

TCYCLE AC CONTENT (%) @

METERED
5. 44
T TOTALY% (actual) 5. 44 %
TOTAL% (requived) - S. 40 %




B MIX4D Z6B8THFH EZ1F Z60TONS 5. 4@0%mac

VIR RAR +AC BIN3 BINE BINZ RIN4 RING MFL] DUST
ISTURE 5.7 2.2 h.@ 5.1 5.1 7.2 7.9
¢ RATE £66 @ 14.2 @ 9z 9@ 2 7 6.6 @
REQ 99.5 Q2.2 5. 40 2.2 6.0 35.5 0.2 8.2 A.5
FATE 99.5 7.2 S. 40 R.@a 35.9 35. 4 n.Q &8.1 Sl
T TOTAL 3957.4 Q.@ 19.20 Q. @ 131.7 13@a.4 @a.0 tgz.8 2.6 . @
Caeristiess
l1b/GAL @ &@F 8.64 RC TEMFERATURE &£99 FAHRENHEIT

'CLE AC CONTENT (%) :

METERED
i 5.3
OTAL% (actual) 5. 3@ %
TOTALY% (reguired) S.40 %



SUORDATION

11:34:18

R MIX4? Z7QTEH 336F 427TON

ta/12/93

S S.17%mac

RIN1 BINEZ BINZ

w.2 5.1 5.1

7] 91 91
7.2 6.0 35.5
@.a I6.1 36.1
.2 154.8 1853. 4

BIN4 BINS MFL1 pDusT

0.0 7.@

(%] 68 3.3 Q@
.a =8.2 n. S

@. @ 7.2 1. &

7.2 121.m F.@ Q.o

VIR RAF +AC
ISTURE 5.7 2.2
RATE =91 @ 14.¢

0 99.5 n. 2 5. 49
RATE 99.5 Q.a 5.17
v TOTAL  42@.4 Q.2 . 82

staTistics:

1b/GAL & &BF 8.64

LYCLE AC CONTENT (%)«

METERED

i

4 5. 85

r

TOTAL% {(actual)

RC TEMPERATURE 299 FAH

T TATALY (reguired) S. 4 %

| \

-

27

RENHEIT



AC TOTALY (required) S. 40 %

Tt el
RECORDATION N Wy e Les
i1:24:35 1@0/12/93

F I B MIX42 QTFH 329F 427TONS Q. QRQ%mac

VIR RAF +AC BIN1 BINZ BINS BIN4 BINS MFL 1 nusT
MOISTURE 5.7 . 7.9 3.1 5.1 7.@ 7.@
TFH RATE 2 4 14.5 2 @ 2 @ U4 Q.o Q@
% REQ 99.5 .2 5,49 2.0 36.@ 35.5 Q2.2 8.2 2.5
% RATE @. @2 0. @ 7. 2R . .9 7.0 a.@a a. @ 0.@
MAT TOTAL 42@2.8 Q.9 £2. 84 Q.02 155. @ 153.6 Q.0 121.1 3.@ 2.2

AC STATISTICS:
AC 1b/GAL @ 60F 8.64 AC TEMFERATURE 299 FAHRENHEIT

RECYCLE AC CONTENT (%)=

METERED
ACY R. a2
AC TOTAL%* (actual) .00 %
AC TOTALY (reguired) S. 4 %



101ALY% (reguired)? G. 4 A%

JEORPATION 11:49:38 1@/12/93 ~E;;)1 kféY:éC&l))}L
U B Wixam @TFH £35F 427TONS . o@wmae
VIR RAF +AC BINt  BINZ BINZ BRIN4 BINS  MFLI1  DUST
{ :STURE 5.7 2. 2. @ 5.1 5.1 @. @ 7.9
FH RATE 5 ? 14.6 @ o o e @ 2. @
ER 99.5 @.® S.42 0.0 6.2 35.5 0.0 8.2 0.5
RATE 2.@ 2. .20 2.0 2. @ 2.0 2. @ Q. @ 2.2
.7 TOTAL  42Q.8 @.@ £2.84 2.0 155.2 153.6 0.0 £1.1 Z.@ 7. @

C STATIBTICS:
¢ 1b/GAL @ &BF 8.64 AC TEMPERATURE 322 FAHRENHEIT
ECYCLE AC CONTENT (%):
METERED
P4 : 2. 22
C TOTAL%A (actual) Q.02 %

TOTALA (required) 5. 48 %



I B MIX42 ATPH 87F 427TONS

VIR RAF

e ISTURE 5.7 2.2
4 RATE @ @

- REQ 99,5 2.2

RATE | Q.2 Q.2

T TOTAL 420.8 0.2

b STATISTICS:
W 1b/BAL & 60F B8.64
1 CYCLE AC CONTENT (%) :
METERED
T 7. 2R
TOTAL% (actual)

AC TOTALY (reguired)

7. A% mac

AC TEMPERATURE

5.1 Q.2 7.2
@ ] @
3%5.95 - @.w 8.7
.2 2. @ a. 0
152.6 @.@ 121.1

0@ FAHRENHEIT



“CORDATJON —N UU%EA@%DE'
18:14:11 1@/12/93

B MIX4D OTPH 164F 4ZBTONS @.@@%mac

' VIR  RAF  +AC  BIN1  RINZ RIN3 RIN4 BINS MFL1  DUST
| ISTURE 5.7 .2 .2 S.1  S.1  @2.@ 7.9
FH RATE @ @ 14.4 @ @ @ o @ 8.6 @
REQ 99.5 @.@ S.40 @.@  36.0 35.5 @.0 28.0 0.5

RATE 2.2 ©.0 Q.0 @@ @.¢ Q.0 0.0 0.@¢ 0.0
AT TOTAL 421.4 0.0 22,86 @.2  1SS.2 153.6 ©.@  121.1 3.0 0.0
c statistics:
- 1b/GAL & 6OF B.64 AC TEMFERATURE 30@ FAHRENHEIT

ZYCLE AC CONTENT (%):
“ METERED
A . Q)
iC TOTALY (actual) ?. 00 %~

e TOTALA (required) S. 40 %




< hot ol
~ORDATION AV NS PN
iz:14:23 10/18/93
B MIx4m @TFH 172F 4Z8TONS 0.e@@%mac
VIR RAF +AC BIN1  BINZ BINZ BIN4 RINS MFLY  DUST
STURE 5.7 2. @ @. 2 S. 1 S.1 ?. @ 7.0
4 RATE @ @ 14.4 © @ @ 2 ? @.0 o
REQ 99.5 @.@ 5.42 0.0 6.2 35.5 0.0 8.2 2.5
ATE @. ?. 0 .20  @.0 2.0 2.0 e. 2.0 2. @
AT TOTAL  421.4 2.0 £2.86 0.0 155.2 153.6 0.9 121.1 3.@ 2. @
- statisticss
. 1b/GAL B 6OF 8. 64 AC TEMPERATURE 30@ FAHRENHEIT
. IYCLE AC CONTENT (%) :
METERED
?. on
> TOTALY (actual) @. 02 %
. TOTALY (reqguired) 5. 4@ %



OTALY% (reguired) 5. 40 %

"NRDATION
B MIX4D Z6BTPH B79F 432TONS S.4@%mac
VIR RrRAE +AC BINI1 RINz BIN3 BIN4 BING ML pusT

I TURE 5.7 a.@ a.@ 5.1 5.1 @. 2 7.2
1 RATE =53 74 14,1 @2 oe 91 @ 7E 0.6 @
= 99.95 2. 5. 4R 7.2 6.2 35.5 2.2 c8. @ w.5

TE 99.5 a.@ 5. 40 a.a 35.9 35. 4 a. @ £8.1 n. =
CTOTAL 425.1 @.w 23.09 1.2 156. 4 155.2 Q.0 12z.2 3.1 n.a
statisTIcs:

~b/GAL ® 60F 8.64 AC TEMFERATURE 320@ FAHRENHEIT

., CLE AC CONTENT (%) :

METERED
5. 86
TOTALA (actual) 5,56 %
ITALY Greanived) - -



e &?‘(“” R b dond . ety A e NI Tin WA AN W W Al s s P .- o ot -
CORDATION Y =z
- - — - -2 >
12:19:34 10/718/93 C -~
B MIXa4R 477TPH 299F 44BTONS 3. @6%mac
VIR RAF +AC BINI  BINZ  BINZ  BIN4  BINS  MFL1  DUST
i STURE 5.7 . .3 5.1 S. 1 @. @ 7.2
H RATE 250 @ 15.1 @ 93 91 @ 72 .6 @
~EQ 99.5 @.@ S.42 2.2 3.2 35.5 @.% 2B.2  ®.5
ATE 99.5 @.@ .06 0.0 36.1  35.4 0.0 £7.9 0.5
7T TOTAL 442,101 0.0@ 23.93 0.0 161.9 16@.4 @.@ 126.5 3.2 7. @
> STATISTICS:
. 1b/BAL ® 6@F 8. 64 AC TEMFERATURE £99 FAHRENHEIT

© JYCLE AC CONTENT (%) :

METERED

3.16
TOTAL%A (actual) 3.16 %
TOTALY% (reguired) S.40 %

- T T T T ST T T T T St NI Tt T S St I I e et e T e e it i e e et i it e o oot e et e e e e e i e R e T e S B T 2t T e T M ST I T D T A ST AT T SN TR I I S TE T e e



"CORDATION QQ 3 j
18:34:36  10/12/93 ’

K ot ot e o ot ke s Bt el s o e S e ot s e Toans et St e et A e s ot e Meie R o e e St S e S e ot S o e o o e e e

B MIX4n Z68TREH Z22F S1STONS S. 42%mac

VIR RAR +AC BIN1 BINZ  RIN3Z  BIN4  BINS  MFLI DUST
"STURE 5.7 Q.2 0. 5.1 5.1 Q.0 7.2
'H RATE eSS0 o 14,4 ? 91 91 2 71 Q.6 @
EQ 99.5 Q.0 S5.40 Q.0 6.2 35.5 Q.2 8.1 0.5
RATE 99.5 Q@.@ S5.40 Q.Q 35.7 35.8 Q0.2 8.8 0.2
Y TOTAL S@3.&8 0.0 27.58 Q.@ 185.@2 183.2 @.®@ 144.5 3.6 Q. @

. STATISTICS:

1b/GAL ® 6@F 8.64 AC TEMPERATURE 299 FAHRENHEIT

CYCLE AC CONTENT (%) :

METERED

e 5. 37

D TOTAL% (actual) S5.37 % ER?Q
TOTAL% (required) 5. 40 % 53_23

T T T Y T T T Mt T i T T S e S R S S e s s e ke i i S e e ey SO e St B Sl S S o0 e S bt S e S e WA S $ome Amiih S St S0t S St S ket i B S S Sk et ke S e T ets S WY MO S S — mas e



GCOTOTALY (required) S. 40 % 53‘{3
RECORDATION
12:49:38  10/18/93

E B MIX4® ZE3TPH 355F SBZTONS S.4ddmac

VIR RAF +AC BINT  BINZ BIN3 BIN& BINS  MFL1  DUST
M0ISTURE 5.7 @. @. @ 5.1 5.1 Q. @ 7.@
TPH RATE 250 @ 14.2 @ 9z 91 @ 7E @.0 @
% REQ 99.5 @.®@ 5.40 Q.0 6.0 35.5 0.0 8.2 Q.5
% RATE 99.5 Q.@ S.42 0.0 35.9 35.5 0.0 8.4 @.@
MAT TOTAL S65.8 0.0 21.17 .0 207.9 E06.2 Q.@ 162.5 4.0 2.2
ac stATISTICS:
IC 1b/GAL ® &OF 8.64 AC TEMFERATURE 3@0@ FAHRENHEIT

RECYCLE AC CONTENT (%):

METERED
C+% 5. 4=
AC TOTALY (actual) S. 4z %

I TOTN Y% (veanived) S A



i 9.8
RHATTON (,/'\ &
Z:1@4:40 1@/12/93

i MIX4n 272TRH Z19F 649TONS 3. 26%mac

VIR RAF +AC BINI- BINE BIN3 BIN4 BINS MFL1  DUST
" JRE 5.7 @. o n. @ 5.1 S. 1 2. @ 7.0
RATE =47 2 14.3 @ 5z 91 @ 71 5, 3 o
: 99.5 Q.® S.40 2.0 236.0  35.5 Q.0 z8.0 0.5

z 99.6 Q.0 5.26 0.0 35.9 35.6 Q.0 z8.2 1.9

roTaL 6Z8.6 2. @ S4. 77 . &3a.9 oc=8.8 V.0 180.5 4. 4 A, 2
stAT1sTICS:

/GAL @ 6OF 8. 64 AC TEMPERATURE 300 FAHRENHEIT

‘~_E AC CONTENT (%) :

METERED

3. &6
OTAL%L (actual) .86 %
TAL% (reguired) S. 42 %



I B MIX4Dd @YTPFH 321F 674TONS @, a%mac

VIR AR +AC BIN RINEZ
1TSTURE 5.7 .9 .2 5.1
.. RATE 95 @ 14.6 7] 4]
TEQ 99.5 a.a 5. 4% .2 36. 2
RATE n.@ 2. e ?. 02 . Q.2
TOTAL 652.9 Q0.0 36.12 0.2 239.7

BINZ BIN4 BINIS
5.1 . 7.0

@ 4] @
35.9 Q.2 8.2
. @2 a.@ n.Q
£37.5 2.2 187. 4

MEL

DUST

STATIBTICS:

*1b/GAL B 6RF 8.64 AC TEMFERATURE

LYCLE AC CONTENT (%) :

METERED
A a. 2
" TOTAL%: (actual) Q.00 %
T TOTALY (required) S5.492 %

300 FAHRENHEIT



CORDATION / %{
13:19: 44 10/12/93 )7& {’YA

1T B MIX4® BTEH 1@A9F 674TONS @, dB%mac

VIR RAF +AC RIN1 BINZ BINZ BIN4 BING MFL 1 DUST
1TSTURE 5.7 2.2 .2 5.1 5.1 h.a 7.@
. RATE @ @ 14.5 @ @ @ @ "4 .0 @
EQ 99.95 h.2 5. 40 2.2 6.0 35.5 2.0 8.0 .5
RATE @. @2 2.Q 7. 2@ @.@ .@ b.@ 7.2 7a.@a 7. Q@
TOTAL 652.5 0.2 36.13 w.@ 239.7 237.5 Q.@ 187.4 4.6 7.2
swamisticss
1b/GAL ® 60F 8.64 AC TEMFRERATURE 3@ FQHRENHEIT

CYCLE AC CONTENT (%)@

METERED
Y 7.0
. TOTAL%A (actual) Q.00 %
D TOTALY (reguired) 5. 42 %



¢ e e term s e e T s e T T S T e S T e ST e W T e T S ST it Srs Tm o Tt S e P e e S Sever iy Ve S e et S b S e

2:26:51 1@a/712/93

B MIX4 3SBTFH 318F €95TONS 3.91%mac

VIR RAP +AC BIN1 BRINZ BING BIN4 BINS MFL1 DUST
JIsTURE 5.7 Rn.A a.@ 5.1 5.1 Qa2 7.2
“F RATE 24 @ la. 2 U 8z 81 @ 63 .6 @
REQ 99.5 2.2 5. 4@ 7.2 36.12 33.5 2.2 28. 12 n.3
F TE 99.5 Q.2 3.91 n.a 36.0 35. 4 Bn.@ cB.@ 2.1
AT TOTAL. &7.8 @.@ 37.24 V.2 246.2 243.8 1.2 192. 4 4.7 @.Q
. taTisTics:
> lb/GAL ® 60OF B8.64 AC TEMFERATURE 220 FAHRENHEIT

i€ CLE AC CONTENT (%) :

METERED
J% 3. 96
» TOTALA (actual)d 3.96 %

TOTALY (required) 3.4 %



amt v S S e ety s e o e e ot e A vl o AL S A S A? e S A Lo e St oy bt TS S} D et e e e o ot Pt St St St St S e e iy O Y e PSS W S8 TN Beus e Mws T St RS e oy mY @S S TET U We? MES T TR mew oy e S Snw

o o v e e Sy P S4um A it ST i S e S S Aok TP dreoh Ve iy T S Hvw A S Tt T TP ot e S0t S YIS TP S Sy e M o Sty A et T Y Ao

o\ o
O JATION O v}k»& AL
13:34:48 1@/12/93 g
Tk MIX4® 233TRH ZESF 7E7TONS S. 4o%mac
VIR RAF +AC  BINtT  BINZ BINZ BIN4 RINS MFL1  DUST
(STURE 5.7 2.0 2.2 S.1 5. 1 @.0 7.9
4 ATE  &219 2 12.7 @ B1 E @ 63 1.2 @
RN 99.5 @.@  S.4® @9.@ 6.0 35.5 9.9  28.2@ 0.5
RETE 99.5 @.0 S.42 @.@  35.7 35.8 @.@ 7.9 0.5
T TOTAL 699.9 0.0 38.97 2.8 £56.9 2£54.5 0.2  200.9 4.9 2.0
" varisrics:
S 1b/BAL B 6OF B. 64 AC TEMRERATURE 30@ FAHRENHEIT
ZLYCLE AC CONTENT (%)
METERED
o 5. 45
£ TOTAL% (actnal) S. 45 %



F B MIX42 Z238TRH 327F 787TONS 5. 4Q%mac

VIR RAR +AC BIMI1 BINZ BIN3 BIN4 RINS MFL DUST
¥ ISTURE 5.7 .2 2.0 5.1 5.1 n.0 7.9
T™H RATE =30 74 12.8 @ 81 81 a 64 Z. 6 A
% REQ 99.9 Q.2 3. 42 2.2 36.9 35.9 ?.2 8.2 2.9
¥ RATE 99.6 @a.@ 5. 42 2.0 35.6 35.7 a. @ 8.1 1.1
MAT TOTAL 756.2 ©0.Q 42,20 0.2 £77.4 {E74.8 .2 216.9 5.3 2.2

£ STATISTICS:

AC 1b/GAL 7 60F 8.64 AC TEMFERATURE 321 FAHRENHEIT

P ICYCLE AC CONTENT (%)

METERED

(2% S. 39

P TOTALY% (actual) S5.39 %
.2 TOTALA (reguired) S5.42 %



o

i ou

RECORDAT ION N | )M{/ﬂtédo W?/l

F I B MIX42 ATRH 329F B817TONS 2. 22%mac

VIR RAF +AC RINI BINZ RIN3 BIN4 BINS MFL1 DUST
i JISTURE S.7 7.2 @a. 5.1 3.1 2.2 7.@
TFH RATE (=4 @ 12.8 @ 7 4 @ ] a.? @
REQ 95.3 n.a 5. 40 B.2 36.2 33.9 n.a 8.2 7.9
» % RATE @.2 Q.o Q.20 Q.2 0.2 B.2 @.2 Q.1 7.
- AT TOTAL 784.8 @.@ 43.83 Q.2 £87.9 285.1 @.n» 2z5.a 5.3 2.2

AC STATISTICS:
i€ 1b/GAL B 6@F 8.64 AC TEMRERATURE 261 FAHRENHEIT

RECYCLE AC CONTENT (%) :

METERED

AT Q. 20

AC TOTAL% (actual) Q.00 %
AC TOTALY (reguired) S.4@ %



ECURDATION
14:@4:55 18/12/93

1 B MIX42 BTFH 113F B17TONS @.2@%mac

VIR RAE +AC BINI BINE  BINZ  BIN4 BINS  MFLI DUST
1DTISTURE 5.7 . D 2.2 5.1 5.1 n.@ 7.@
'F. RATE @ @ 13.7 @ @ @ @ @ 0.0 @
4 EQ 99.5 Q.9 5.40 2.2 36.0 35.5 2.2 z8.2 2.5
% RATE 0.0 . .20 @.@ 0.0 0.0 Q.0 .0 A
i~ TOTAL 784.8 @.@ 43.82 2.0 287.9 &85.1 2.1 285.2 5.5 .
AL stATISTICS:
Al 1b/GAL ® GOF 8.64 AC TEMPERATURE 3@1 FAHRENHEIT
RECYCLE AC CONTENT (%)

METERED

ACY Q2. 20
A TOTALY% (actual) Q.20 %
A" TOTAL% (reqguired) S. 4@ A



F B MIX42 241TRFH L1AF B18TONS 5. 40%mac

VIR RAF
MOISTURE 5.7 n.a
1 'H RATE & @2
+ REQ 99.5 A.a
3 RATE 1p2.2 @.2

HAT TOTAL 785.2 9.9

BIN1 BINZ

a.2 5.1

1.9 4 62
2.2 36.10
42 a.@ 8.0
7.2 287.9

BINS BIN4 BRINS
5.1 .2 7.0
59 2 42

35.9 .0 =8.@
36.1 2.2 25.8
283.2 v.a 2es

MFL1 pDUST
5.3 ?
7n.95

S |

3.6 n.a

t 2 STATISTICS:
AC 1b/GRL = &62F 8.64

ZCYCLE AC CONTENT (%) :

METERED
S A 5. 39
S T07TAL% lactual)

AC TOTALY% (reguired)

AC TEMFERATURE

3B1 FAHRENHEIT

e o e ey e Tt e e e e et o s e g e e e e i o o e e T e e e et TN



g , .
:E JRDATION < / Be_‘-{'mo\eh Nrecf

14:20:00 10/18/93

T B MIXe 237TPH 314F BERTONS S.4@kmac
VIR RAF +AC BIN1 BINZ BINZ BIN4 BINS MFL1 DUST
MITISTURE 5.7 7.2 n.2 3.1 3.1 n.a 7.2
P RATE oe4 a 12.7 2 =3 ae 7 &3 3.3 @
IR 99.5 7.2 5. 42 .2 36.0 25.9 2.2 c8. 2 Rn.35
RATE 99. 4 7.2 S. 4@ D.@ 35.6 33.6 B.Q 28.1 1.3
A TAOTAL A3ZQ0.4 WM. 46.46 Q.1 In4.5 3Vl.6 w.R 238.1 5.9 n.A

C 3TATISTICS:

T "b/GAL B &6GF 8.64 AC TEMRFERATURE 382

L

AHRENHEIT

ZCYCILE AC CONTENT (%) -

METERED
C - 3. 36
7 DTAL% (actual) 5.36 %
2 TOTALY (required) 5.4 %

I3 DI T e S m It St ot e T e e sy v e e e e = e P mam e iy S P S S S S S 5 S She e S P DA S M0 SR TP WS Y fo0at S v St e St ke S Kt SO0 HAMS e S B S B S P e S S (rd Sy S St v B feand ety SAS S S We Wy

I~



RECORDATION

a B MIXA42 23QTEH 318F 926TONS 5. S5&%mac

VIR RAC +AC BINI1 BINZ2 BIN3 BIN4 BINS MEL1 DuUsT
MO ISTURE 3.7 2.2 .2 5.1 5.1 7.2 7.9
TFH RATE 219 @ 12.5 @ 81 aa @ 64 a.6 2
7% REQ 9%9.3 7.2 S. 4 0.2 36.9 35.5 .2 8.0 7.3
% RATE 99.5 7.2 5.52 B2 35.8 35. 4 2.2 8.2 2.2
M T TOTAL. 886.= V.1 49.66 B.0 325.1 321.9 2.2 294.1 6.3 n.2

AC STATISTICS:

A 1b/GAL. @ 68F B.64 AC TEMFERATURE 302 FAHRENHEIT

RECYCLE AC CONTENT (%)=

METERED
P 5. 44
AL TOTALA (actual) S. 44 Y
£ . TOTALA (reguired) 5.4 %



F 1 B MIX42 ATPH 322F 9355TONS @. @d%mac

VIR RAF +AC BIN1 BINZ BINZ RIN4 BINS MFL1 DUST
P IISTURE 5.7 DA 2.2 5.1 5.1 7.2 7.Q
TFH RATE 136 74 iz.8 @ 2 74 @ @ @a.Q @
v. REQ 99.5 n.2 5.4 2. 2 36.2 35.5 @B.2 8.1 2.5
% RATE 2.0 Q.2 2. 2Q 2.2 0.2 7n.Q ‘2.0 Q. 2.2
T TOTAL 913.5 ©®.@ Il.22 0.2 335.1 331.8 2.9 261.9 6.5 2.2

.t P o it s ot S Mt Saims e D e e o o i e A St St T A T Al o A S b i S g et i Tt e Tt e M %4 Ry S0k S Bt e i o Bt e

AC STATISTICS:

A 1b/GAL @ 6QF 8.64 AC TEMFERATURE 323 FAHRENHEIT

RECYCLE AC CONTENT (%):

~METERED

Ac 4 ?. 22

AC TOTAL% (actnual) Q.20 %
At TOTALY% (reguired) S5.42 %



RECORDATION (:)\PM ij( I
14:50:06 19/12/93 o

_____ e e Y

F 1 B MIX40 OTPH 134F SSSTONS ®.@ermac
VIR RAF  +AC  BINL BINZ BIN3Z BIN4 BINS MFL!  DUST

“IISTURE 5.7 2. @ 2.0 S.1 S5 1 2.0 7.0
TEH RATE  © 2 12.7 @ 2 @ 2 @ .6 2

REQ 99.5 @.@ S.42 @.@ @ 36.9 35.5 Q.0  £B.@ 0.5
% RATE .0 9.0 ©P.22 Q.2 Q.9 Q.0 2.2 2.0 0.0
3T TOTAL 913.5 ®@.@  S51.28 ©.@  335.1 331.8 ©.0  £61.9 6.5 0.9
ac statisTICS:
(: 1b/6AL & 6OF 8. 64 AC TEMRERATURE 302 FAHRENHEIT

RECYCLE AC CONTENT (%) :

METERED
prv 7.9
AC TOTALY% (actual) 2. 2@ %

F . TOTAL% (reguired) S5.49 %




Aac . 7. 1292

IC TOTAL%A (actual) 2. 020 %
AC TOTALY (reguired) S. 42 %

B MIX42 @TPH 98F 935TONS Q. d2%mac

VIR RAF +AC BIN1 BINZ BING BIN4 RINS MFL.1 DUST
11 STURE S.7 n.Qa a.9 5.1 3.1 2.2 7.2
' RATE @ @ 12.8 i @ U4 74 @ 0.2 '
* REQ 99.5 2.0 5. 42 ?a.92 36.12 39.5 2.2 c8.1 2.5
ATE @a.Q Q.2 Q. 2@ 2.Q Q.2 2.2 2.2 2.2 @. @
AT TOTAL. 913.5 ©v.@ Sl.22 0.9 335.1 331.8 @.2 £61.9 6.5 2.@

e e e o G e S B T o e R i (b o ot et S000t Pt S Soare o i et i ooty Y A e A U o o S o< T s Srrit R Sl e S o A A S S e e o B Sourm o s e T . S et S o o et T i S i G Ot e it St S St

WC STATISTICS:
IC 1b/GAL & 60@F 8.64 AC TEMPERATURE 362 FAHRENHEIT
' YCLLE AC CONTENT (%) :

METERED

iC n. A



ZCORDAT ION 2 Q/ S‘fﬁr‘k MP
15:8@:10  1@/12/93

I 1T B MIX42 ATPFH 9@F 955TONS Q. M%mac

VIR RAF +AC RIN1 BINgZ BINZ BIN4 BING MFL1 DUST
W ISTURE S5.7 .0 Q. S.1 5.1 .2 7.7
*H RATE 4 A 1.8 2 {4 i) (] Q . @
% REQ 99.5 7. 5. 42 a.a 36.9 35.5 n.2 c8.12 D.5
RATE Q.2 0.2 @.0a Q.0 @.@ .2 2.2 n.@ .2
MAT TOTAL 913.5 2.2 S5l.Z2 P.@ 335.1 331.8 w.n@ Z61.9 6.6 D.2

t . STATISTICS:

AC 1b/GALL B &0F 8.64 AC TEMFERATURE 3803 FAHRENHEIT

T ICYCLE AC CONTENT (%) :

METERED
fla¥ Q.22
F TOTAL%Z (actual) Q.02 %
AC TOTALY (reguired) S. 4 %



B MIX4RA 23I9TPRH 3190F S67TONS S.64%mac
VIR RAF +AC BIN1 BINZ BIN3 BIN4 BRINS MFL1L DUST
i 3TURE 5.7 .12 7.2 S.1 Sel 7.2 7.7
FH RATE cee @ 13.1 a ac aa @ 63 4.6 @
IR 99.95 .2 J. 42 2.2 36.2 353.5 2.2 28.12 n.5
PATE 99.5 2.2 S.64 a.2 36.@ 35.3 0.2 8.0 i.9

AT TOTAL 934.6 Q.12 51.86 wv.2 3329.1 335.7 Q.9 £265.1 6.7 Q.92

2 BTATISTICS:
2 b/GAL ® 6QF 8.64 AC TEMRERATURE 302 FAHRENHEIT
ZCYCLE AC CONTENT (%) :
.7 METERED
A S. 48
© TOTAL% (actual) S.48 %
aTaL” (required) S5.40 %



B MIX4D Z237TRH 315F 993TONS S. 4@%mac
VIR RAF +AC BIN1 BINZ BINZ BIN4 BINS MFL 1 DUS‘T

0 3TURE 5.7 a. 2 2.2 S.1 3.1 2.2 7.9
"'H RATE 225 @ 12.8 2 81 8a ] &4 1.3 2

I 99.95 7.9 S. 42 7.2 36.0 39.9 2.9 8.2 7.5

RATE 99.5 2.0 S. 4@ 2.@ 35.8 35.9 2.2 8.1 2.5
AT TAOTALL 949.32 n.Q 53.28 0.2 348.2 344.7 .2 272.8 6.9 7.2
- statisties:
T b/GAL B 6OF B.64 AC TEMFERATURE 323 FAHRENHEIT
ZCYCLLE AC CONTENT (%) :

METERED

A 5. 41
- TOTAL% (actual) S5.41 %

> 0OTALA (required) 5.4 %

C RDATION emirs mrimres v 0 9



R CORDATION L :) Q\
15:50:17 1Q/18/93 (I~ O\

F B MIX4Q Z3ISTRFH 319F 1@26TONS S5.73*%mac

VIR RrRAF +AC BIN1 BINZ BING BIN4 BRINS MFL1 DUST
MOISTURE 3.7 2.2 .0 S.1 5.1 h.a 7.9
T 4 RATE 249 @ 13.@ 1] 81 an i) 64 .2 Al
% REQ 99.3 2.9 5. 4@ 0.2 36.9 35.3 n.@a =8.2 .5
% RATE 99.95 7.2 5.73 @a.Q 325.9 35. 4 Q. =8. 1 Q.92
M T TOTAL 980.8 2.2 S55.28 2.2 359.7 356.2 R.@ &c81.e 7.2 .9

Al STATISTICS:

ar 1b/GAL ® 60F 8.64 AC TEMFERATURE &99 FAHRENHEIT

RECYCLE AC CONTENT (%) :

METERED
QAc+# 5.953
At TOTALA (actual) S5.53 %
Ac TOTAL% (required) S.42 %



RECORDATION g\?(b\ 9 / @
16:25:19 1@a/712/93 :

F B MIX4n 239TFH Z18F 1G86TONS 5. 40%mac

VIR RAF +ARC BINI1 BINZ BIN3 RIN4 BINS MFL DUST
M ISTURE 5.7 a.a 2.9 5.1 3.1 @.2 7.0
TREH RATE 224 Q@ 12.7 @ 81 a1 4 63 2.6 @
% REQ 99.5 A. 5. 40 Q.2 36.0 35.5 n.a 8.2 2.5
% RATE 99.5 2.9 S. 4@ a.a 35. 6 35.7 2.2 &8. 1 2.z
tmT TOTAL  1236.7 2.0 Z8.28 Q.2 Z8n.2 376.3 2.2 297.2 7.5 0. @

AC STATISTICS:

F: 1b/GAL B 6F 8.64 AC TEMFERATURE 299 FAHRENHEIT

RECYCLLE AC CONTENT (%) :

METERED
VOI% 5.33
AC TOTALYA (actual) 5.323 *
2 TOTALA (regquired) 5. 4 %




B B MIX42 234TPH 318F 1145TONS 5. 40%mac

VIR RAF +AC BIN1 BINZ BINZ BIN4G BINS MFL DUST
10 3TURE 5.7 7.0 2.2 5.1 3.1 7.2 7.0
“FH RATE Zc8 @2 1z.6 @ an 81 - a &4 0.2 @
L .E0 99.5 2.2 S. 49 .2 36.02 235.5 lé.@ z8.12 2.5
~ATE 99.¢6 7. 5. 40 0.Q 359.6 35.8 2.0 8. ¢ 7.2
1AT TOTAL 1292.6 1.2 61.49 9.0 49.7 3296.6 Q.92 213.3 7.9 7.2

IC STATISTICS:

T 1b/GAL B 60F 8.64 AC TEMFERATURE 297 FAHRENHEIT

RETYCLE AC CONTENT (%) =

-7 METERED
C 5.39
W TOTAL% (actual) 5.39 #
W TOTAL% (required) 5.40 %

Jmm s v et e o e e e e i e e i e T 2 v i e S S S T s 1R SR e e e e S T e e T T TR TR N TR Y SR T TR ISR DT T



i TAOTALY: (required) S48 % -

B MIX4R E3S5TRH 221F 12A5TONS 3. 4@%mac

VIR RAF +AC BINT BINZ BINZ RIN4 BINS MFL1  DUST
1 STURE S.7 2. @ ?. @ 5.1 5.1 2.2 7.0

'PH RATE 281 2 2.7 @ 8z 81 @ 64 2. @ o

t EQ 99.5 0.0 5.40 0.0 6.2 35.5 0.0 8.0 2.5

¢ RATE 99.7 @.® S.42 2.2 35.9 35.5 0.0 28.2 0.0

ey TOTAL  1148.9 2.0 64.71 D.@ 421.2 416.9 0.0 329.3 8.3 2.2

AT STATISTICS:
A 1b/GAL B 60F 8.64 AC TEMRERATURE &93 FAHRENHEIT

RECYCLE AC CONTEMNT (%) :

METERED
o S. 43
AC TOTAL% (actual) S.43 %

A TOTALY (required) 5.4 %



-

AL TOTALA (required) 5.4 A

F B MIX42 237TFH 218F 1264TONS S. 4d%mac

VIR RAF +AC BRIN1 BINZ BIN3 BIN4 BINS MFL1 nusT
MOISTURE 3.7 a.a 2.2 S. 1 5.1 7n.@a 7.2
T 'H RATE 219 Q@ iz.8 @ 8z 8@ A 64 .o @
% REQ 99.95 n.2 S. 49 n.a 36.2 35.5 a.2 8.7 n.9
RATE 12a.2 ©.@ 5. 4@ a2 36. & 35. 4 . Q@ £8.23 0.
AT TOTAL. 12v4.5 2.2 67.99 @.2 441.6 437.2 @.02 343.4 8.6 n.a

e e St o i e Ao Pt A ot St Bt 08 S i St S S s T o W St S St S A e i ekt o o Tt oA e M g WMt oo i S g Sk o ek Vot S o At it S ot b ot P Yt oast Ao o s S S el iAo SRt s e ok Sera® S s Ld® S e e et

C BTATISTICS:
AC 1b/BAL 7 &BF 8.64 AC TEMRERATURE 295 FAHRENHEIT

ECYCLE AC CONTENT (%) :

METERED
AC% S.43
IC TOTALY (actual) S5.43 %



RE ORDATION
17:05:27 10/12/93 | N i 24
_____________________________________ L 22{_1. — S.?z.-t_i_________,._.___.__....._.__.___..

F B MIX4R 236TPH a26F 1324TONS 3. 4@%mac

VIR RAF +AC BRIN1 BINZ BING BIN4 BINS MEL L DuUsT
MOISTURE 5.7 .2 @.2 5.1 3.1 2.2 7.9
T H RATE 21 @ 12.7 ] 81 aa 2 63 2.6 @
% REQR 39.5 Rn.@ S. 42 .2 36.9 35.9 @.a 8.9 2.5
“ RATE igo.2 2. @ S. 4@ Q. 36.1 35.6 @.9 8. & n. 2
FT TOTAL 1260.4 D.Q 71.29 2.@ 462.1 457.5 @.Q Z6t.4 B.7 n.a

e oo e s ot e om0 Smoe Aaime et s Aot P P e e S . oS i R . e A A i St T Tt S e St Ay T, ot o o o St A o vt St vt Amed e . . o ot it N S o i S St bian M drS S S A S Pt etk ik s e e e e e e

e 2~ 7 ok e S2kh o S o0 ot S e S i Ry e il TR o s ) St e e o i o St oo o Sy G, S e S VO VO S TS g A S o o Shme oy i o s

f . STATISTICS:
AC 1b/GAL @ 60F 8.64 AC TEMPERATURE =95 FAHRENHEIT

. ZCYCLE AC CONTENT (%) :

METERED
AC™% 3. 4@
C TOTAL% (actual) S. 4@ %

AC TOTALY (reqguired) 5. 40 %




K- LORDAT TON ‘ l
17:06:320 10/12/93 . D ﬁL
P ey

F I B MIX4@ @TPH 245F 1327TONS @B.20%mac

VIR RAR +AC BIN1 BINEZ BINZ BIN4 BINS MFL1 DuUsT
M ISTURE 3.7 .2 2.2 5.1 3.1 .@a 7.
T4 RATE 1A ) 12.7 @ ) Q@ 2 2 2. 2
% REQ 99.5 R.2 5.4 2.2 26.2 33.5 2.9 ch.@ A.5
A WRTE ?.@ a.a a.ua @.02 @.2 0.9 0.@a 2.2 a.0
MAT TOTAL 13263.9 2.9 71.29 B.2 463.4 458.7 0.2 362.5 8.7 2.2

A STATISTICS:

T 1b/GAL ® 60F 8.64 AC TEMPERATURE 295 FAMRENHEIT

IE YCLE AC CONTENT (%) :

METERED
WG L 7.2
WC TOTALA: (actual) Q.o %
C TOTALY (veguired) 5.49 %

SCIRDATTION



R RN

I B MIX4D 2Z38TPH 147F 1328TONS S. 4Q%mac

VIR RAF +AC BIN1 BINZ BINZ  BIN4 BINS MFL1 bDuUsT

11 TURE 5.7 2.2 h.a S.1 5.1 n.92 7.2
H RATE =39 ) 12.6 7 81 78 7 59 4.6 ')
R 3 99.5 .2 5. 49 n.a 36.9 35.5 .2 8.2 A5
RNTE 12,2 .2 5. 40 2.2 37.1 35.8 @.@ 27.@ 1.9
T TfOTAL 1264.5 2.Q 71,32 @.@ 463.3 458.8 .9 3625 B.7 2.2
staristicss

11//GAL B &@F 8.64 AC TEMFERATURE 296 FAHRENHEIT

YOLE AC CONTENT (%) =

METERED
TF 99.6 n.a 9. 26 @.2 35.9 35.6 7.2
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SAMPLE CALCULATIONS



acf z
acfm =

acm =

acmm =

dscf =
dscth =
dscm =
dscmh =
fps =
Fr =

gms =
gm-mole =
gs =
AH
%eH =
H, =
hr =
%l =
in.Hg =
ibs =
lb-mole =
%M =
mmBty
mmcal

mm Hg
mps

NOMENCL . TURE

actual cubic feet

actual cubic feet per minute

effective area of five in square feet

actual cubic meters

actual cubic meters per minute

inside area of sampling nozzie 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 coefficient

dust ioading 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 million Btu (calories)

grams

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

percent 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 (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

static pressure in flue in inches water, average

square root of veiocity head in inches water,
average

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

absoiute 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
milliliters plus weight of liquid absorbed in
silica gel in grams indicated as milliliters

voiume of metered gas measured at meter
conditions in cubic feet

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 10 dry standard
conditions in cubic feet {mcters) per hour

total volume of flue gas sampiv 21 ac:ual
conditions in cubic feet (meters)

volume of water vapor in me:cred gas corrected
1o standard conditions in cubic text ‘mcters)

volume of water condensed in impingers

-corrected to standard conditions

volume of water collecied 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 coliected 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
total elapsed sampiing time in minutes



M

(2)

(3

(4)

()

(6)

o)

(8)

{9

(10)

EPA DUST LOADING FORMULAS

ABSOLUTE FLUE PRESSURE (. Hg)
= (2P(13.6) P

WATER VAPOR VOLUME IN METERED GAS CORRECTED TO STANDARD CONDITIONS (scf)
Ve © 047072 V) Veag = 04715 x Wy
v' = v"’ V.,,‘

METERED GAS VOLUME CORRECTED TO STANDARD CONDITIONS {scf)
Vg = 17645 Y x Vyy T2 (8HN36)

Ten
PERCENT MOISTURE IN FLUE GAS
\}
B = %M = B, x100
M Ve Ve ws

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

APPROXIMATE MOLECULAR WEIGHT OF FLUE GAS (WET BASIS) (Ib/ib-mole)
M = (18 x Byy) + Q.uo (55C05) + .320 (%0;) + .280 (Esz*%CO}) x (1= Buy-
GAS VELOCITY IN FLUE (fps}

V, = 85492 Conl /AP I /T,
Pg N Ms

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

FLUE GAS VOLUME CORRECTED TO DRY STANDARD CONDITIONS (dscfh)

7 P
Q= 289 x I3 x Vogu({l =By x 60
¥ R T, ° ws)

TOTAL FLUE GAS VOLUME SAMPLED AT ACTUAL CONDITIONS (acf?

Vi |VmaxYax Jox (Pot(8HN3E] o.oozshvk.lz)
Tm P Py



EPA DUST LDADING FORMULAS (Continued)

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

W‘ = g

Wp = 0.002205 x Wy (ib)

wg = ¥p {1b/dsc!)
Vens

Wh = Wgx Qg  (Ibfhrdry)

W, = m (gr/ach)
t

W, = 7000 x Wq  (gr/dscf)

Dy = 38202209 x Wd (5 /mmBiy with constant 9820 Fy)
(20.9 - %03)

F,o= 106 x[(3.64x %H) + (1.53 1 %C) + (0.57 x %S) + (0.14 x ¥N) — 1046 x %O)] (gscf/mmBiu)
HC

D = 20.9xWd xFr (1y/mmBiu with alculated Fy)
(20.9 - %0;)

(12) PERCENT OF ISOKINETIC SAMPLING

VmXY
%! = 1.667 x Tgx ]0.00267 x Vi + T x (Pb" AHN3E .

Ox Vg xPgxAp
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MEL CARNATIAN

Crnernor

DAV A SHORR

Directen

STATE OF MISSOURI
DEPARTMENT OF NATURAL RESOURCES
DIVISION OF ENVIRONMENTAL QUALITY
1O flox 176 fellerson City, Mo 65102

May 26, 1993

M. Frank A. Enloe

Richardson & Bass Construction Co.
5320 Hiighway 763 Horth

Columbid, MO 65202

RE: NAit Permit Application
Facility Number PORT-0094-005

pedt Mtr. Enloe!

Ehclosed with this letter is your permit to construct. Please hote the special
cohditions on the accompanying pages. Opetation in accordance with these
conditiond and your permit application is hecessary for continued compliance.

The document entitled "Review of Application for Authority to Construct" ik part of
the petrmit ag well and should be kept with the permit in your files.

The teversas side of your permit certificate has important information concerning
yotit rights and obligations. ‘

1f you have any questions or need additional information regarding this permit, you
can contact me by phone at (314) 751-4817 or you may write to me at Department of

flatural Resources; Air Pollution Control Program, P.0. Box 176; Jefferson City,
MO ©65102. ‘

Very truly yours;

AIR POLLUTION CONTROL PROGRAM

Hichael 3. stanstiex
Envitonmental Engihe

MIS: sd

Enclosures

c: Jefterson City Regional Office
APCP Technical Support
File: PORT-0094-005

k)

Recycled paper
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FENMIT HUMAER

05913-011

FACHITY 1 D HUMARR

__PORT-0094-005

speciAL CONDITIONS:

The pertnitiee Is authorized to construct and operate subject lo the lollowing speclal conditions:

QTR0 1204 (10 80) T

OPERATING CONDITIONS:

1. This facility shall produce ho motre than 300,000 tons of asphaltic
concrete during eny 12-month period.

2. This facility shall use a baghouse, as specified in its permit applica-
tion, in order to control the particulate emisslons from the asphalt
plant, This baghouse shall be in use at all timed that the asphalt
plant {s ih production; and shall be operated and maintained in accor-
dance wWith the manufacturer's specifications. The baghouse shall be
eqiipped with & gauge ot meter which indicates the pressure drop across
thé baghotise. The pressure- dtop bhall be indicated in the same units as
reported in the test report required below. This device shall be

located such that it can be easily tead by Department of Natural
Resoutrces'! personnel.

3. A minimum of wet system controls includindg water application is tequired
to be implemented on all dust sources includind, but not limited to,
haul toads, vehicular traffic areas; and aggregatd storage piles when
conditions exist which would othetwise cause a violation of Missouri
rule 10 CSR 10-6.170, “Restriction of pParticulate Matter from Becoming

Airborne" ot Missour{ Rule 10 CSR 10-3.080; "Restriction of Emission of
Visible Air Contaminants.®

RECORDKEEPING
A.

Records of monthly and annual tonnaget of asphaltic conctrete shall be
kept on-site for at least two {2) consectitive years. Theke records

shall be made avaliable immediately upon verbal request to Department of
Matural Resources! personnel.

EM1ss10M timMiTs

5. The exhaust gas stream from thid asphdlt plant shall not contain
particulate matter in excess of 0.04 GR/DSCF dnd shall tiot exhibit an
opdacity of 20 petcent; as set forth in Missouri Rule 10 CSR 10-6.070,
"New Source Petfotmance Standatdd,” Subpdrt 1 (40 CFR 60.92).

PERFORMANCE TESTING CONDITIONS

in order to quantify air polilutant emissiona, performance testing shall
be required in accordance with the following procedures:
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PERMIT HUMBER
0593-011

FACIITY 1D HIMAER

FORT-0094-005

( sPecCIAL CONDITIONS:

The permitiee Is authorized to construct and operate subject to the lotlowing special conditions:

i0.

This facility shall conduct a performance test, in accordance with the
test methods and procedures outlined below, in ordet to demonstrate
compliance with Missouri Rule 10 CSR 10-6.090, "New Source Pertormance
Standards," Subpart I {40 CFR 60.92). The applicant shall determine
compliance with the particulate matter standards contained in Subpart 1
by using the following teference methods!.

a) Method 5 for the concentration of particulate matter,
b) Method 1 for sample and velocity traverses,

c) Hethod 2 for velocity and volumetric flow rate,

d) Method 3 fot gas andlysis,

e) MHethod 4 for moisture content of stack gases, and

f) Method 9 for plume opacity.

Within sixty (60) days of achieving the maximum production rate of the
ptrocess, but in no case not latetr than one hundred eighty (180) days
after initial startup, the owner/operatotr shall have conducted the
tequitred performance testing and submitted the tesults of said testing.

The date on which performance tests ate condicted must be pre-arranged
with the Air pollution Control Program {APCP) 4 minimim of thirty (30)
days priotr to the proposed test date such that the APCP may arrange 4
pretest meeting, if necessary, and assuté that the test ddate is accept-
able for an observer to be present. The enclosed Proposed Test Plan form
Will setve the purpose of notification and must be approved by the ApPCP
prior to conducting the required emission testing.

Two_copies of d uwritten report of the performance test restilts shall be
submitted to the Director of the Abcp within thirty {30} days of comple-
tion of dny tequired testind. The report tmist ihclude legible coples of
the taw datd sheets; analytical instrument laboratotry data, and complete
sample calculations ftrom the requited #.8. Bnvironmental Protection
Agency (EPR) Method for at ledst oné gample tuh:

The test report is to fully account for a#1)1 bperational and emission
parameters addressed in the permit conditions as well a8 in any other
applicable state or federal truleg or tregulations.

performance testindg shall be conducted under the condition of maximum
process/production rate; or within ten per cent {10%) of this rated capaci-
ty. The ptocess/production ratd mt which pertormance testing is conducted
shall become the maximum process/production rate at which this source of -

emissions is permitted to operatd; uhder the authority granted by this
petmit.




12.

13.

4.

15.

16.

) 7801204 {10 90)

1.
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PERAMIT NUMAFN

0593-011

FACILITY 1D NUIMAER

L__PORT-0094-005

SPECIAL CONDITIONS:

The permitlee Is duthorized to construcl and operate subject lo the lollowing spectal conditions:

hctual conditions under which performance testing is conducted shall be
tecotded every fifteen (15) minutes throughout each of the test runs. These
conditions are to include all televant process/production parameters as well
as all parameters relating to the status of emission controls such as the

pressure drop dctoss the baghouse: This data is to be included in the
emissions test report.

Testing shall be conducted dutindg periods of representative conditions at

the maximum process/production tates; not to Include petiods of startup,
shitdown; or malfunction.

The tuel used during performance testing shall be the worst polluting fuel
that is intended to be used at this facility. 1f a worse fuel substitute is
degired In the future, d néw performancé test shall be conducted.

The owner or operator shall provide performance testihg facilities as
follows:

a) Safe sampling platform{s).

b) Safe access to samplind platform(s).

c) Utilities for sampling and testing equipment.

d) Sampling portts adequate fot test methods applicable to this
facility. This includes!

(1) Constructing the air pollution control system such that
volumettic flow tateés dand pollutant emission rates can be
accurately determinhed by applicable test methods and proce-
dures:?

{2) Providing 4 stdack or duct free of cyclonic flow durihg per-
formance testg! and

{3) Removal of the port caps 24 hours prior to testing to verify
both their témovability as well as full-diameter clearance to
the stack: caps may be tetained hand tight.

Performance tests shall be conducted, and data teduced, in accordance with

specified EPA Test Methods unless an eguivalent or dalternative test method
is otherwise approved by the Directot.

Unless otherwise specified, each performance test shall consist of three (3)
sepdrate tuns using the applicable test method. Each tun shall be conducted
fot the time and undet the condition# specified in the applicable standard.

-
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PERMIT HUAREN

0593-011

FAGILITY LD HIDARER

L_PORT-0094-005

SPECIAL CONDITIONS:

The permittee Is authorized lo construct and operate subject to the tollowing special conditions:

17. For the purpose of determining complidnce with applicable standards, the

drithmetic mean of tesults of the thres (3) runs shall apply. Only under

tate citrcumstances and upon approval by the birector; may compliance be
determined by the arithmetic mean of two {2) runs.

REPORTING

is. The soutce shall report to the Air Pollution Control Program Fnforcement

Section, no later than ten (10) days after the end of each month, if the
12-month cumulative total in condition humbet 4 shows that the source
bxceeded the limitations of condition number 1 (300,000 tons).

i9. Richatrdson & Bass Construction Company shall atfist permanent and observable

fdentifiers on all equipmernt associated with this permit within thirty {30)
ddys of obtaining each plece of equipment. The company shall provide the
Ait Pollution Control Program with & 1ist of equipment and the assoclated
identifiers within thirty {30) days of the issuance of this permit; or
receipt of each plece of equipment; whichever occurs later.

|

10 780.1204 {10 90 - S




STATE OF MISSOURL
DEPARTMENT OF NATURAL RESOURCES

MISSOLIRT AR CONSERVATION COMMISSION

{indet the duthotity of RSMo 643 and the Federal Clean Ale Act the applicant is authorized to construct the
faciity described below, In accordance with the taws, rules, and conditions as sct forth herein:

Permit Numbet:  g593-011 ' Facility L1y, Number: PORT-0094-005
Uwirer: Richardson & Bass Construction Company
Owners Address: 5320 itighway 763 North; Columbia, MO 65202

Facility Nanie: Richardson & Bass Construction Company

Facility Addtess: 3 Hiles Notth of 1-70 on Huwy 54 (west side of toad)

Lepal Bescriptioti: callaway Countyy SE %y NEY,534; TS9N, ROW

Application fot Authority to Construct was made for:

kdkdk A new asphaltic concrets ptoduction pldant; which will

he used for commetcial and highway construction. This review

was conducted In accotdance with section (3)y of 10 CSR 10-6.060,
“Permits Required." H*#i4

0 special Conditions are not applicable 1o this permit.

5 Spectal Conditions do apply to this permit and are fisted as attachments starting on page 2.

————_May-26,.10 o
EIECHVE DATE fay-.26,. 1093

A0 7RD 1504 (10 Gn)




REVIEW OE APPLICATION FOR AUTHORITY TO CONSTRUCT
A SYNTHETIC MINOR SOUHCE DPERATION
Permit Number { 0591-011 )

Richdrdson & Bass Construction Company Project ID: PORT - 0094 - 005
Plant 3

SE %, NE%, Seclion 34, Township 49N, Range 9W Complete: March 12, 1993
Callaway Counly Reviewed: April 12, 1993

SUMMARY

: This teview is conducted under Section (3) of 10 CSR 10-6.060, Permits
Required.

$ Subparl | of ttie New Source Perlormance Standards, Standards of Perfor-
méhce for Asphall Concrele Plants, is applicable to this source. This subpart

tequires a performance test of the asphalt plant to demonstrate compliance
with emission limits.

: Tha equipment at this location is considered to be portable.
‘ This facilily Is considered to be & minot source operalion.

No ddverse amblent air quality impact Is expected 1o occur as 4 result of the
operation of the proposed equipment.

Approval of this permit application is recommended; subject to conditions.

f{ tB GENERAL DESCRIPTION

Masters-Jackson-Paving Company has made application for authority to install and
operate a new asphaltic concrete production plant, which will be used for commercial
and highway construction.  This plant will produce a maximum of 400 tons of
asphalt per hour, and will be limited by permit condition to an annual production tate

of 300,000 tons of asphalt. A baghouse will be used to control emissions of particu-
late matter from the asphalt plant.

EMISSIONS/CONTROLS EVALUATION

The emission actors tised In this review are obtained from the EPA document AP-42
Comipilationt ot Air Pollutant Emission Faclors, Section 8.1, Asphaltic Concrete Plants,
Section B.19.1, Sand and Gravel Frocessing, Section B.19.2, Crushed Stone Pro-
cessing, Section 11.2.3, Aggregate Handiing and Storage Piles, Section 11.2.6,

RicHRDSN REV -1



Unpdved Roads, and Fugitive Dust Control Techtiology, Noyes Data Corporation,
Otletant et.al, 1983. Conditioned potential smissions (CPE) are based on
productioh tate of 300,000 lons of asphaltic concrete pet yeat with the pollution
tonttols in place and operational. Unconditioned potehtial emissions (UPE) are
based br & maximum hourly production tate of 335 tons of asphall and ciushed tock
fot 8760 houts per yedr; With the pollution controls in place and operational.

The ltotal emissions from the asphalt plant, when opetated at a production limit of
300,000 tons asphall per yeat, are estimated to be 23 tons PM,,. I this asphall

plant wﬁre operated for 8760 hours pet year, emissions are then estimated to be 268
tons P lo-

The emissions in tons per year are broken down as follows:

M, S0, NO, co VOC | Aldehydes

Prot:éSs cre fure fecre | ure L cre JUPE | cPE | UPE ] CPE | UPE | CI'E | UPE

l' Dryer Drum T | 35 | 18 | 210 ] 54 ] 63 | 57 |00 | 42 | 49 3 | a5

Conveying 0.03 § 0.35

{ Bin Loading 002 | 0.22 - - - - - - -
Storage Pllas 54 63 - - - - - - . - - -
t1aul Noad 145 169 - - - - - . - - - -
JOTALS 23 288 19 210 5.4 83 8.7 ges | 4.2 49 3 35

PERMIT RULE APPLICABILITY

This teview Is conducted under Section (3) of 10 CSR 10-6.060, Permits Required.
Comipliance with this section of the tule mesans that the proposed source will not
intettere with the atiainment or maintenance of ambient air quality standards, will hot
tduss of cohtribute to amblent air concentrations in excess ol any applicable maxi-
mum allowable increase as listed in 10 CSR 10-6.060 subsection (7)(D) Table 4 ovet
the baseling concentration in any attainment ot unclassitied area, will not violate any
applicable emmission control tegulations or the Air Conservation Law, and will not
cause an adverse Impact on visibility in any Class 1 atea.

APPLICABLE EMISSIONS REGULATIONS

The following list brielly describes the tules that restrict emissions from facilities of

this haltre. Other rules hot listed tmay apply o this tacility ahd can be tound in the
Missour! Code of State Regulations, Title 10, Division 10.

Missout! State Regulation 10 CSR 10-3.050 Restriction of Emission of Particulate
Matiet from Industrial Processes will apply to the dryet drum plant. This regulation
teslticts the emission of particulate mattet In the source gas of ah operation. The
maximuh allowable emission fate from this process Is 66.3 pounds per hotr. The

hicHRosN.REY -2-



dryet drum s expected to emit approximately B pounds of particulate tatter per
hout, which Is In compliance with this regulation.

Missour! State Regulation 10 CSR 10-3.080, Restriction of Emissiort of Visible Air
Contaminants, speciies the maximum allowable shade ot opacity of visible air
cohtaminant emissions. ‘

Missoutt State Regulation 10 CSR 10-3.090, Restriclion of Emission of Odors,
tesiricts the erhission of excessively odorous matter.

Missour! State Regutation 10 CSR 10-6.110, Subntission of Emissiont Dala and

Process Information, tequires sources to submit emissiohs data lo this program in a
timely and acctirale mannet.

Missouri State Regulation 10 CSR 10-6.170, Restriction of Particulate Matter to the
Ambient Alr Beyond the Premises of Origin, testricts the emission of particulate
matter to the ambient alr beyond the premises of origin.

Subpart | of the New Source Performance Standards, Standards of Performance for
Asphalt Cotcrele Plants is applicable to this source. This subpart requires a
pertotmahce test of the asphalt plant to demonstrate compliance Wwith emission limits.
This subpatt alsc limits the particulate emission tale from the operation of the asphaft
plant to 4 rale not to exceed 0.04 grains per dry standard cubic foot (0.04 gr/dsct).

The locatlot of this tacility in Pulaski County Is ani *attainment area® tor all criteria
pollutants. Nonhe of the Prevention of Significant Delerloration (PSD) tegulations will

apply, hot Will any of the National Emission Standards for Hazardous Air Pollutants
(NESHAP).

AMBIENT AIR QUALITY IMPACT ANALYSIS

The amiblent air quality impact due to the operalion of this facility is estimated using
EPA's SCREEN mode! lo estimate the impact from the asphalt plant. The ambient
ait fuality Impact from the plant Is estimated to be 56 pg/m® on a 24-hour basis; the
National Ambient Atr Quality Standard (NAAQS) fot patticulale mattet 10 microns of
stmaller (PM,,) Is 150 pa/m® 24-hour basis. The bpsratioh of this plant should

thetelore hol cause any violatiohs of the NAAQS standatds lor patliculate mattet 10
frifcrohs ot smallet.

MCHRDSN.REY -3-



STAFF RECOMMENDATION

On the basts of this review in accordance with Seclion (3) of Permits Requited, |
tecommend this permit be granted with conditions.

/7Z¢/Mﬂ»f’é:@ Caiil 12,195

Michael J. Stansfield, P& . " Date
Environmental Engmeer

RicHRDSN.REY . -4.



APPENDIX A
EMIsSIONS 'cALcULATIoNs - ASPHALT BATCH PLANT

The smissioti laclots tised ate oblainad trom the EPA doctment AP-42 Compilation of Air Pollutant
Emissiott Factors, Seclion 8.1, Asphaltic Concrete Plants, Seclion 8.19.4 Sand and Gravel Process-
Ing, Seclioit 8.19.2 Crushed Slone Processing, Seclion 11.2.3 Aggregate Handling and Storaga Piles,
Saction 11.2.6 Unpaved Roads, and Fugitive Dust Conlrol Techhology, Noyes Datd Cotporation,
1984. Cohditlohad polential emissions (CPE) ate based oh & productiot tate of 300,000 fons of
#sphallic conctale pet yeat with the pollution controls In place and opetational. Unconditioned
polehllal emlsslons (UPE) are basad on # maximum hotrly prodtiction tate of 400 fons of asphalt for
8760 hotits pet year, with the pollution tohtrols In place and operalional.

phvERDAUM MIXER EMISSIONS
A baghousd Is tsed to control the emissiohs of particulate matler from the operation of this asphall

plant. The anhual emissiohs ate expressed as "conditioned polential” emissions, and are estimated
to be:

Parliculald Matter = (0.02 1bsfon)(400 tons/hr) = 8 bst = 3 lohg pet yeat

Sultut Dloxidd = (0.12 thson)(400 lonsht) = 48 tbsht = 18 tohs pet year

Nitrogeti Oxidas = (0.036 tbsfton)(400 tons/i) = 14.4 st = 5.4 tons pet yeat

Catboh Mohoxidé = {0.038 thstoh)(400 lons/r) = 15.2 tbsht = 5.7 fons pet yeat

Volalild Otganic Compounds = (0.028 tbston)(400 tonst) = 11.2 thsht = 4.2 lons per year
“Polycyclic Otganlc Materlal = (0.000028 tbs/ton)(400 tonsht) = 0.01 tbs/hr = 0.004 tons/yr

Aldehydes = (0.02 tbsAon){400 tons/hit) = 8 thshr = 3 lohs pet yedt

Formaldehydd = (0.0001{5 thsfton)(400 tohs/ht) = 0.08 Ibshit = 0.02 tons pet yeat

3-Methylptopahal = (0.0013 tbsAoh)(400 tonsMt) = 0.52 thsht = 0.2 lohs pet yeat

1-Bulahol = (0.0024 tbston)(400 tonsmhi) = 1 tbht = 0.4 tohs pet year

3-Methylbutahol = (0.016 thson)(400 tonsi) = 8.4 tbsht = 2.4 lons pet year

CONVEYING

Annugl Throughput = 300,000 tons pet yeat
Maximum Design Rate = 400 tons per hour
Emisslott Faclot (PM,,) = 0.0002 pounds per fon
Etnisslott Rale (PM,,) = 0.08 Ibshr

Emisslo Ralg (PM,;) = 0.03 tons pet yeat

BIN LOADING

Annhttal Throughpul = 300,000 lons per year
Emissioh Faclot = 0.0001 pounds per ton
Emissiott Rale = 0.02 fons pet yeat

5T10RAGE PILES

Slotage of crushed tock i plles resuls in fugitive patliculate emissions from foading the rock onto the
plld, wind erosioh, and temoving tock from the pile. Equipment traffic In the slotage area also creates
fugitiva emisslons, tholigh these bimissiohs will be Included i the talculatioh of emissions from

tunpaved hau! toads. Emplrical lotmulas tor stotage pile smissions are trom Section 11.2.3 of AP-42
Aggregale Handling and Storage Piles.

" RICHRDSN . REV -5-



Lbading Onto The Plie:

5]

[M]1.4
2

E, - k [0.0032)

whete £, = emnission factot in potinds par ton
k = patlicle size mulliplier = 0.35 for PM,
U = meérn wind spesd = 12 mph
M = molsture content of matetial = 0.7%
so: E)=0.015 pounds pet lot
Emissioh Rats (PM, ;) = (300,000 lons/yt)(0.015 thsAon)(0.0005 lohs/b) = 2.3 lons per year

- 17 ] Pl s

whatd s = silt content = 1 6%

p = himbat of days withoul at feast 0.01 Inches of pracipliation pet year = 110
t = petcent of tirmd wind speed excesds 12 mph al mean pile helght = 32%

so E; = 4.2 pounds pet acre pet day

Emissions = (4.2 tb/acre/day)(! acre)(365 days/yr){0.0005 ton/lb) = 0.8 {ons per yeat

Loddind Qul of the_Piles
From the standpoint of emisslons ganeration, the loading oul ol matetlal from slorage pites Is similar

lo lodding onto tha plles. The emissions calculalions are the same. The anhual emissions from
loading oul from the plles Is thert 2.3 tons PM,, pet yeat.

HAUL ROAD FUGHTIVE EMISSIONS

Tt i, 0.5 _
- ksl |5 21T 1) e
121130}1 3 4 365
whete: k = parlicle size multiplist = 0.38 PM,,
s = sllit content = 12%
S = tneah vehicle speed = < 15 mph

W = mean vehicle welght = 10 tons (amply) and 32 tons (fult)
W = mean humber of wheasls = 12

p = number of days with at least 0.01 inches ol precipilatiott per year = 110

E, (emply)(PM,;) = 3.0 pounds pet vehicla inile lravslled.
E; (ull)(PM,,) = 6.7 pounds pet vehicle mile fravalled.
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Nuimbét of trtick trips pot yeat 1 bdual fo the ahnual productioh divided by trick capacily. With a
triick tapuctty bl 15 to 22 toh8 of tock, 20,000 tound trips pet yedt will be tequited. The haul toad
lehgth 18 sstimaled fo by 0.3 mile.

Parliculate Emlsslons Ratd, Emply Trucks, PM,, Emissiohs = 4.5 lons pat yeat
Partictlalé Emissions Rale, Loaded Trucks, PM,, Emissions = 10 lons pet yeat

Aggregate PM,, Emisslon Rale (loaded trucks plus emply trucks) = 14.5 lons pet year.

toTAL EMISSIONS FROM ASPHALT PLANT

The lolal emissions from the processes baing permitted, when operaled al & production fimit of
300,000 lohs #sphall pet yeat, ar¢ bstimated lo be 23 tons PM ;. It this asphalt plan were opetated
lor 8760 hotits pet year, the bmissions are then astimated lo bs 268 lons PM .
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