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STATE OF MISSOUJU 

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 1 2 ,  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 grlDSCF 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 
grl DSCF and 20% opacity. Production rate during testing averaged 273 
tonslhour . 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. 



STATE OF MISSOLRI Z I ~ I  C:IIII.I~I:I~ <;,,icrni~r D: I \ . I~  4 Shrlrr. D~rcclor 

DEPARTMENT OF NATURAL RESOURCES 
DIVISION OF EhT\'IROIihlENTAL Q U A L I n  

P.O. Box 176 Jefferson City. 540 6 5102-0176 

January 6 ,  1994 
Re: permit # 0593-011 

M r .  Frank A. Estabrooks , President 
Richardson & Bass Construction Co. 
5320 Highway 63 North 
P. 0. Box 913 
Columbia, MO 65205 

Dear M r .  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 grlDSCF 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 . 

tonsl hour. This level is well below the anticipated rate of 335 tonslhour. 
Production at this plant which exceeds 273 tonsl 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 

SFIPY 
cc: JCRO 

8 
RECYCLED PAPER 



OF NATURAL RESOURCES 
MEMORANDUM 

DATE: January 6, 1994 

TO: Boone County File, SWRO 

FROM: /Y 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 grl  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 
grlDSCF and 20% opacity. Production rate during testing averaged 273 
tonslhour. 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. 

0 
RECYCLED PhPER 



RICHARDSON & BASS CONSTRUCTION CO. 
5320 Hwy. 63 North 

P. 0. Box 913 
Columbia, Missouri 65205 

Phone: 314-442-0146 
Fax: 314-442-0824 

December 7, 1993 

Dept. of Natural Resources--APCP 
Attn. : Peter Yronwode 
P. 0. Box 176 
Jefferson City, MO 65102 

Re: Particulate / Opacity Emissions Tests 
Columbia, Missouri 18/12/93 

Mr. Yronwood: 

Enclosed please find a report compiled by AeroHet 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 ce r t i fy  tha t  the enclosed test resul ts  a re  true,  accurate, and 
authentic. I was  personally responsible for a l l  phases of the testing 
to determine the particulate and visible emissians £ran the Genwr D m  
Mix Model 400 Ultradrum Asphalt Plant a t  the Richardson & Bass, 
Coluuhia, Mo, location. 

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

AERaaTr ENC;INzERING, INC. 

Tan Scheppe~~, P,E. 
President 
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Aeranet Engineering, In=., located in Jefferson City, Missouri, has 
been retained by Richardson & Bass Construction Co., Columbia, 
Missouri, to determine the particulate and visible emissions £ran a new 
Mollel 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 Methotls 5 and -9 were used for the testing 
with no deviations frcm 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 Colmbia Plant, 
and Tan Scheppers, P.E., of Aercmet Engineering. 

The project engineer and test team crew chief during the test for 
Aercmet Engineering was Tan Scheppers, P.E. 'I'wo 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 
M e t h c d  9 Visible Emissions Readings. Mr. Peter Yronde 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 prdaminatd. The temperatures were around the mid 60's. 



The results are sumnarized in Table I. Actual emissions data is listed 
for ,particulate. The results of both runs demonstrate canpliance with 
the allowable limit of 0.04 grains per dry standard cubic foot 
(gr/dscf 1. 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 I1 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 perfow due to limit4 need for the asphalt mix at 
the time of the test. During this test, the plant was unable to 
operate at a mximum 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 
£ram the wettest year recorded, and the new plant is still in a startup 
mcde, 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 mterial, 
although appearance does not necessarily indicate weight. Both sets of 
samples appeared similar in color and d i m  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 n o m l  accuracies of Methd 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 
methd on significantly higher grain loadings. The estimated accuracy 
of Method 5 is approximately +/- 20% based on results of collaborative - 

tests. 



PIANT N A M E : R i c h a r d s o n  & B a s s  C o n s t r u c t i o n  C o .  
LOCATTCX : Columbia, MO 
TbST UNIT: Gencor Model 400 U l t r a d m  asphalt p l a n t  
TEST DATE: 10/12/92 RUN NO: 1 
L M ~ E J  TIME OF CALCULATIONS : C6-Jan-94 11:08 AM 

NUMBER OF POINTS 
TIME ( m i n u t e s / p o i n t  ) 
LEAKKA'TE (It-3)rnin) 
STACKDIAMETER ( i n )  
BAR PRESS ( i n  H g )  
STATIC PRESS ( i n  H20) 
PARTIC COLLECTED (my) 
TMPINGER H20 (ml) 
S I L l C A  GEL H 2 0  ( 4 )  

POINT 
NUMRFR 

I 
2 
3 
4 
5 
6 
7  
8 
9  
10 
11 
1% 
1 3  
1.1 
15  
16 
17 
1 a 
19 
2  0  
2 1 
2 7. 
2 3 
2 4  
3 5 

STACK 
TEMP 
( T s )  
159 
17 2 
1'74 
209 
215 
211 
21 4  
21 1 
214 
215 
234 
222 
218  
218 
216 
214 
218 
2 15 
2 18 
2  15 
215 
215 
215 
210 

VELOCITY 
PRESS 

( dPs)  
0.40 
0.37 
0 . 4 1  
0 .45 
0.40 
0 . 4 5  
0 . 5 9  
0 .76  
0.83 
0 .96 
1 . 1 0  
1 .10  
1. i 0  
0.92 
9.87 
0.95  
0.86 
0 .86  
0.72 
0 . 3 8  
0 .27  
0.27 
0 . 3 3  
0 .37  

O R I F I C E  
PRESS 

( dH) 
0.79 
0 .72 
0.80 
0.84 
0.74 
0 .84  
1 . 1 0  
1 . 4 4  
1 .57 
1 . 7 9  
2 .01 
2.07 
3.09 
1.76 
1 . 6 8  
1 . 8 5  
1 .67 
1.68 
1 .40  
0 .74  
0.53 
0 .53  
0 .64 
0 .73 

PERCENT OXYGEN 
PERCENT CARBON DIOXIDE 
PERCENT CARBON MONOXIDE 
PITOT C O E W I C I E N T  ( C p )  
NOZZLE DIAMETER ( i n )  
I N I T I A L  METER VOL ( f t 3 )  
FINAL MEmR VOL ( f t 3 )  
METER CORR FACT (Yrn) 

METER TEMP 
INLET OUTLET 

(mi) (%) 
5 8 58 
66 hO 
6 9 60 
7  4 6 2 
-7 6 62 
80 63 
€34 65 
89 66 
93 68 
7  4 7 4 
82 7 5 
9 '2 7 6 
81 7 9 

I 0 1  80 
106 82 
109 8 3 
110 54 
112 86 
ill  88 
111 88 
108 89 
187 9 0 
106 9 0  
105 (3 1 

STACK 
VEL 

f t / s e c  
41.0 
39.9 
42.0 
45.2  
42 .8  
4 5 . 3  
5 2 . 0  
58.9 
61.6 
66.4 
72.0 
7 1 . 4  
71.2 
65.1  
63.2 
56.0 
62.9 
66.0  
62.9 
6 2 . 8  
57.5 
41.7 
35.2 
35.1  
3 2 . 1  

V E L O C I r n  
PRESS SQRT 

( d ~ s ) ~ .  5 
0.632 
0.608 
0.640 
0 .671 
0 .632 
0 .671 
0.368 
0.872 
0 .911 
0.980 
I .  049 
1.049 
1 .049 
0.959 
0 .933 
0.9'75 
0.927 
0.975 
0.927 
0.927 
0.849 
0.616 
0.520 
0.520 
0.574 

AVG 209.9 0 .640 1 .250  91 .83  75 .79  56.674 0.843 

STACK GAS MOL WEIGHT, WET 
STACK VELOCITY ( f t / s e c )  
STAND VOL SAMPLED ( s t d  f t 3 )  
AVG GAS METER TEMP ( d e g  F )  
PERCENT MOISTURE t % )  
STD STACK FLOW RATE (DSCFM) 

T SOKINETIC VARIATION ( % I  
PARTIC. EMISSION RATE ( lb jhr)  
PARTICULATE CONC ( g r / D s ~ E ~ )  
PARTIC CONC @ 7% 02 (gr/DsCF) 
FUEL F FACTOR DRY (Fa) 
POUNDS PER MILLION BTU 

AVG ABS STACK TEMP ( d e g  R) 
AVG ARS METER TEMP ( d e g  X )  
METER LEAKAGE RaTE ( f t 3 / m i n )  
SAMPLE VOL LEAK CORR'D ( f t 3 )  
AVG ARS STACK PRESS ( i n  Hg ) 
VOL H 2 0  I N  METER GAS (SCF) 
t120 VAPOR 1N GAS ( v o l  frac) 
NOZ2,I;E AREA ( f t 2 )  
STACK AREA ( f t 2 )  
STACK GAS MOL WEIGHT, DRY 



"T,RNFY N4NE - R  i t  ))ax dson L Bass C o n s t r u c t i o n  C o .  
1,OCATlCN : C~ltunbia , MO 
TEST UNIT: Gcncor Model. 400 U l t r a d r u m  asphalt p l a n t  
TEST DATE: 30/12/92 RUN NO: 2 
DATF./TIME OF CAZCULATIONS : 0 6 - J a n - 9 4  11:27 AM 

NUMBER 01: POINTS 
TIME ( n \ i n u t e s / p o i n t  ) 
IBAK RATE ( f t 3 / m i n )  
STACK DIAMETER ( i n )  
BAR PRESS ( i n  I-lg) 
STATIC PRESS ( i n  H 2 0 )  
PARTIC COLLECTED (mg) 
SMPINGER B20 (ml) 
S I L I C A  GEL H20 (9)  

POINT 
NUMBER 

1 
2 
3 
4 
5 
G 
7 
8 
9 

10 
3 1 
I ?  
13 
19 
15 
16 
17 
18 
19 
20 
2 1 
2 2 
23 
2 4 
25 

STACK 
TEMP 
( T s )  
182 
184 
186 
187  
291 
192 
190 
191 
192 
194 
190 
190 
185 
193 
200 
200 
201 
200 
2C0 
199 
200 
299 
197 
196 

VELOCITY 
PRESS 
( d P s  ) 
0 .62  
0 .79 
0 .82 
0.84 
0 .80 
0 . 6 3  
0.30 
(7.27 
0 .27 
0.26 
0 .75 
0 . 2 3  
0 . 6 5  
0.56 
0.53 
0 . 4 8  
0 .43  
0 .28  
0.50 
0 .  EL? 
0 .44  
0.44 
0.42 
0 . 4 2  

O R I F I C E  
PRESS 

( d H )  
1.02 
3 . 3 1  
1 . 3 6  
1 .40  
1 . 3 3  
1 . 0 5  
0.50 
0 . 4 5  
0 . 4 5  
0 . 4 3  
0 .42 
0 . 3 9  
I .  10 
0 .95 
0 .89  
0.81 
0.72 
0.47 
0.84 
1 . 0 6  
0 .74 
0.74 
0 . 7 1  
0 .71 

PERCENT OXYGEN 
PERCENT CARBON DIOXIDE 
PER CENT CARBON MONOXIDE 
P I T O T  COEFFICIENT ( C p )  
NOZZLE DIAMETER ( i n )  
INITIAL METER VOL ( f t 3 )  
FINAL METER VOL ( f t 3 )  
METER CORa FACT ( Ym) 

METER TEMP 
INLET OUTLET 
(mi) (M) 

7 8 7 9 
8 0 8 0 
85 80 
9 2 8 1 
9 4  82  
97 82  

100 8 4 
98 8 5 
9 8 86 

100 8 8 
101 9 0 
101 91 
100 9 1 
109 93  
11 1 94 
112 96 
I11 9 7 
11 1 9 8 
110 9 9 
110 9 9 
113 100 
112 100 
11 1 101 
I1 1 101 

STACK 
VEL 

f t /sec 
52.0  
58.8 
6 0 . 0  
6 0 . 8  
59 .5  
52 .8  
36.4 
3 4 . 6  
34 .6  
34.0  
33.2 
31.9  
53.4 
49.9  
48.8 
4 6 . 4  
4 4 . 0  
46.4 
4 3 . 9  
35.4 
47.4  
5 3 . 1  
44.3 
4 4 . 3  
36.2 

llK*' 
"FACTOR" 

d P s / d H  
1 . 6 5  
1 .66  
3.66 
1.67 
2 - 6 6  
1 . 6 7  
1.67 
1.67 
1 .67 
1 . 6 5  
1 . 6 8  
1.70 
1 .69 
1 .70  
1.68 
1 .69  
1.67 
0 . 9 8  
1.95 
3.79 
1 . 4 8  
1 . 1 7  
1 . 6 1  
3.61 
0.00 

VELOCITY 
PRESS SQRT 

( d~s)-. 5 
0.787 
0.889 
0.906 
0.917 
0.894 
0.794 
0.548 
0.520 
0 .520 
0.510 
0.500 
0.480 
0.806 
0.748 
0.728 
0.693 
0.6516 
0 .693 
0.656 
0 .529 
0.707 
0.794 
0.663 
0.663 
0 .648  

AVG 193.3 0.477 0.827 101.88 90.71 47.585 0.719 

STACK GAS MOL WET 
STACK VELOCITY ( f t /sec)  
STAND VOL SAMPLED ( s t d  f t 3 )  
AVG GAS METER TEMP ( deg F) 
PERCENT MOISTURE ( 8 )  
STD STACK FLOW RATE (DSCFM) 

ISOKINETIC VARIATION ( % )  
PARTIC. EMISSION RATE flbjhr) 
PARTI CU1,ATE CONC ( g r  JDSCF ) 
PARTIC CONC @ 7% 0.2 ( g r / D S C F )  
FIIEL, F FRCTOR DRY (Fd) 
POUNDS PER MILLION BTU 

AVG ABS STACK TEMP (deg R )  
AVG ABS METER TEMP ( d e g  R )  
METER LEAKAGE RATE (ft3/min) 
SAMPLE VOL LEaK CORR'D (ft3) 
AVG ABS STACK PRESS f i n  Hy) 
VOL H20 I N  METER GAS ( S C F )  
H20 VAPOR I N  GAS ( v o l  f r a c )  
NOZZLE AREA ( f t2) 
STACK AREA (ft2) 
STACK GAS MOL WEIGHT, DRY 



Richardson & Bass Constmctbn Co. 
Sumrary of Particulate and Visible Ehission Test 

Astec D m  Mix Model 400 Ultradrun Asphalt Plant  

Process Conditions 

Production %te (ton/hr) 309.0 237.6 273.2 

Stack Conditions 

Stack Gas Temperature ( OF) 210 19 3 202 
Actual Gas Flaw (ACEMI 50,823 43,856 47,340 
Std .  Gas Flow (DSCFM) 25,473 22,517 23,995 
Iskinetics ( % I  107 99 

Ehcissions, Actual 

Visible (percent) 0 0 0 
Particulate (lb/hr) 8.22 6.29 7.26 
Particulate (gr/DSCF) 0.6638 0 -73333. 0.6835_ 

. O  ? /  ,0143 - D j j- 



Richardson & Bass Construction Co. purchased an5 installed a new 
asphalt plant at the Coldia facility near Columbia, Mo. The asphalt 
plant consists of a new Gencor Industries, Inc. Mdel 400 Ultradrum. 
The Mdel 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 1, 
conveyors, a dryer drum with an integrated dryer/mixer, asphalt 
storage, fuel storage, and a final product storage silo. 

A process description is as follows: Virgin aggregate is transgorted 
from storage piles to four independent bins by front end loader. The 
bins of specific sized aggregate are fed indewdently and continuously 
onto a feed belt. The feed belt supplies the correctly proportion& 
aggregate to the dryer drum. Fed rates are determind by automated 
controllers in order- to blend a proper mix meeting any required 
specifications. 

The aggregate is dried in a rotating dryer/mixer dmm. Cornbustion 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 &urn. In 
the mixing zone, asphalt cement is added. The asphalt cement and 
aggregate is mix& 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. 



r C O V N T E R F L O W  DRYER 

EXHAUST 
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DRYER FROM MIXER \ 
THE MASTER 'KEY' TO T M  SOLUTION IS THE 
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Ccmbustion products, misture, and particulate fines fran the process 
are pulled fram the elevator, through and including the uryer drum. 
Asphalt fulnes will undergo canbustion in the first drum. 411 gases and 
finzs from the operation will travei 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, tmpratures, blending, 
weighing, data recording, etc. The facility is autmted to the extent 
that production runs are manufactured consistently and to 
specification. 

IV. DESCRIPTION OF TEE SO- 

The asphalt plant 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 1 are located 29.0 inches 
(0.5 diameter) from the stack exit, and 162.0 inches (3.0 diameters 1 
from the last disturbance (Louvered damper). The dampsr is adjustable 
automatically in order to maintain proper air flow under any condition. 

The asphalt production process was operated in a normal operating 
manner. The average production rate during the test was approximtely 
273 tons/hour of finished asphalt product. Raw materials were 
consistent with n o m l  i~terials 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 tesr duration was natural gas. 

The plant operation data for the period October 12, 1993, is presented 
in Appendix K. This data has been recorded approximtely every 15 
minutes during each run. The data includes time, process input weight 
for both aggregate and total asphalt, and temperatures. The pressure 



xop across Yne baghause averaged a~?roximately 2.6 inznes of water. 
A sumnary a£ the production rates and baghouse pressure drops are 
 resented in Table 11. 

No aspnalt mix was recycled during the tests. 

VI. TEST ~ m I O N S  

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

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 p e r f o m  
prior to the first Method 5 test. Stack flow conditions were 
acceptable for testing. No 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 procdures.) 

VII. TEST EQUIPMENI: AND MEXHODS 

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. 



Date 

Surmary of 
Asphalt Plant Daily Operations Reports 

Ridmrdson & Bass Construction Co. 

Averages During 
Tests 

Asphalt ~ a g b w e  Dif  f . 
(TPB) Press. ("E120) 



APPENDIX - A 

PdRTICULATE TEST ANALYSIS 



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 
Volulle Sampld 
Pitot Tube Coeffecient 
Meter Correction Factor 
Square Root of Delta P 
Orifice Pressure 
Meter Temperature 
Flue Temperature 
Percent C02 
Percent 02 
Diameter of Nozzle 
Diameter of Stack 
Area of Flue 
Sample Time 
Weight Gain 

In. Hg 
In 820 

ML 
. E F  

In H20 
oeg. F 
Deg- F 

% 
% 

In. 
In. 

ss Ft 
Min 

Grams 

Absolute Flue Pressure In. Hg 
Corrected Sample Volume DSCF 
Moisture in Flue Gas % 
Molecular Weight Lb/L,bMole 
Velocity of Flue Gas FPs 
Volurne of Flue Gas ACFM 
Volume of Flue Gas DSCM 
Dust Concentration Lb/DSCF 
Dust Concentration Lbs/~our 
Dust Concentration Gr s/AW 
Dust Concentration Grs/DSCF 
Isokinztic Rate % 

Averages : 
Stack Temperature D m  F : 
Flue Gas Volume ACFM : 

Dust Concentration Lb/DSCF : 
Grs/ACF : 

10-12-93 10-12-93 
STACK STACK 



RPPENDIX - B 
PAWTfCUtATE FIELD PAT& SHEETS 



Particulate Field Data Sheet 



Particulate Field Data Sheet 



CYCLON(C- fLcc4 Field Data Sheet 

1 I , -- 
I Stntc R.uurr Pmm Number I I 1 

h 

Ctlmt 
1 

K/CHARDCOA[ # BASS CONST, I 07i/,8 /iJ P.3*1 Or 1 

I I 

i -- Nod. Olmmater I MIDIe NUmOer I I I Pltot batrltrem Pnot Numtnr 

Pm).ct No. 

3 143 

I I 1 ! -- 
Mmmr a m .  FSCIOC I Mgte**flc8 I I 

Over 

Pitor Tube Leak Check: Before After 

Orsat Analysis 

Sampling loutlon Run No. 

~ A I N  S ~ C I C  I-iMNWnyc" 
nnar no. I A=ston* No. I --. 

I I-- 
Sample Pt. Tlme I A8sum.d % Mo~sture 8afom Attor 

~ a a k  Test 

Integrated Bag Leak Check: Before After 
. ,  - - 

+02 O, ca 

p Sample 
Pornt e 

v e s t  I I I 
I I Jd I I  

Temoerature F 1 
Imp. Meter Meter (in. HG) " iMf ~ 2 ; ~ .  

c2 I lo I I I I I I- I I 
, 3  1 / 0 1  I 1 I I I I I 1 
4 I ( 0 I  I I I  I I I I I I 

Out 1 Oven 1 In I out Stack 

S 1 / 0 1  I I 

0 

I I I  I I I 

I I I I I I I 

6 I lo I I I I I I  I I I  t 
7 l o  l I I I I I 1 I I  I 
g. I -7 I I I I I I I I I I 
9 I /o I I  I  I I  I I I 1 I 
lo 1 1 5  I  I I I  I I I 1 I 

, / /  I  /s I I I I I I i I I I 
. /a I /s I I I I I I I I I I 
Fast I I I I I I I I I I I 

I 1 /5  1 I -- I I I I  I I I I 
d 1 / 0 1  I I  I I I  I I 1 I 
3 I O I  I I I I I I I I I 
Lf I /o I I I I I  I I I I I 
S I /O I I I I I I I I I I 
G 1 s  I I I I I I I I I I 
7 I 2- I I I I I I I I I I 
8 1 s - I  I I I I I  I I I I 

I /O I I I I I I I I I  I  
/o I /o I I I I I I I I I  I 
/ /  I I I I I I I I I  I I I 
/a I =  I I I I I I I I I I 

I I I 1 I I 



Run / 

P a r t i c u l a t e  Test 

Method 5 
Impinger Volumes 

Facility R i p  

Impinger Final Initial Reagent Liquid Gain 

3 . M6S 
0 

ml .. 0 ml Empty 
0 

/oox 1 
9 Silica Gel / 0 , 3  

Total: 3-/o. 3 

6 s  - Greenburg Smith 

MGS - Hodified Greenburg Smith 



Run c;L 

Particulate Test 
Method 5 

Impinger Volumes 

I m p i n g e r  F i n a l  

1 MGS 3 9 8 , O  m 1  

F a c i  1 i t y  # c # P  

0 
3 HGS m 1 

4 M G S  / o ~ Q , ?  c, 

I n i t i a l  Reagent  L i q u i d  G a i n  

100 m l  " 20 d?O,O 

0 m l  Empty am0 
/023,3  q S i l i c a  G e l  7 , ~  

T o t a l  : w 7 , 6  

GS - Greenburg Smith 

HGS - M o d i f i e d  Greenburg Smi th  
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& &  
Analytical Data Sheet 

-- client R Projec: No. 3 1  ad Date 10 , / /Y I 173 

Run No. / 
%Iter No. 131 
Acetone No. /V\ ,7 
Amount liqu~d lost durtng lransoon 

Acerone blank VOlUrTIe. ml 

Acetone Wash volume. ml 87 " 

Acelone blank concentratton. mglmg (equat~on 5 4 ) '  - 1 d - x  /O c6 

Acetone wash blank. mg (eauat~on 5-5)" -000 ( 

Weight of panlculate matter 

Filter No. 

Volume of bqutd 
Warer Collected 

Acetone No. 

Amount liqu~d lost dur~ng transDon 

Acerone blank volume. ml 

Acerone wash volume. ml 

Acerone blank concentrarton, mglmg (equarton 5 4 ) "  

Acerone wash blank. mg (equalton 5-5)" 

lmptnger 
Volume. 

rnl. 

Finall 7 m , O  
Inrt~all 3130. 0 

L ~ a u ~ d  collected( roo, 0 
Total Volume ~ollec:ea( .r/0- 3 

Silica Gel 
Welght. 

9 
/ b / S , +  
/ ooSr I 
/0.3 
g ' I  rnl 

Contamer 
Number 

Run No. d 
Filter NO. 03 
Acetone No. /"'3 
Amounr liautd lost durtng lransoon 0 
Acetone olank volume. ml aso 
Acelone wash volume. ml 90 
Acerone blank concentratlon, mglmg (equatron 5-4)- /. -TxIoc C 

Acetone wash blank. rng (equarlon 5-5)" ,(300/ 

Wetgnr of Pantculate CJllected 
g 

Final Wetgnr I Tare Wetght / Welqnr Garn 

Volume of Liqu~d 
Water Collected 

Wetghr of pantculare matter 

1 I I I 
2 I I I 
3 

L I I 
Less acetone Slank 

Welgnr of panlculate matter 

lmotnger 
Volume. 

rnl. 
Final 1 

Silica Gel 
Wetghl. 

9 

Run No. 

Volume of Liau~d 
Warer Collected 

lnttral I 1 
~ ~ o u t a  co~~ec:ea I 1 

Total Vorume Cs1lec:edl 1 a ' (  rnl 

- - 

Acetone No. 

Amount l iqu~d lost durlng lransoon 

Acerone blank volume. ml 

Acetone wasn volume. ml 

Acetone blank concentrarton. rnglmg (equalton 5 4 ) "  

Acetone wash blank. mg (equanon 5-51. * 

lmplnger 
Volume. 

rnl. 

Finall 610.0 

Silica Gel 
Wetght. 

9 
/ 030 ,7  

-- - - 

Less acetone blank 

Welpnt of panlculate matter 

inrtta~) 200.0 /0a3,3 , 
~ ~ a u ~ a  c~t~ec:eal 9 / O. 0 I 7, 6 

Total volume ~ a ~ l e c r e a l  +/ 7. 6 1 a -  1 ml 

Contatner 
Numoer 

We~gnt of Panrculare Collecied 
9 

Final Wergnt 1 Tare Weiohr I Welght Galn 

lnlttal I 
Llou~a c311ec:ea 1 

Toral Volume ~ o ~ ~ e c : e d l  I c . 1  ml 

I I I 

Volume ot Ltau~d 
Water Collec:ea 

'Conven wetght of water to volume by dtviding total we~ght increase by denslry of water (lglml): Increase. a = Volume Water. ml 
I gtml 

"See Federal Regtsrer. Mernod 5.  6.6, €i 6.7. 

IrnD~nger Sil~ca Gel 
I 

Volume. Wetgnr. 





EXPAXDED RANGE DIGITAL THERHOHETER INSTRUCTIONS 

S o e c i f i c a t i o n s  

D i g i t a l  D i s p l a y :  4 LCD d i g i c s  

S a m p l i n g  T ime:  L e s s  t h a n  1 s e c o n d  

R e s o l u t i o n :  1 D e g r e e  

F a h r e n h e i t  N o d e l  

A c c u r a c y  C h a r t :  

/ Temp. Range I A c c u r a c y  (+ / - )  

C e l s i u s  Model  

A c c u r a c y  C h a r t :  

C a s e :  ABS p l a s t i c  

Temp. Range 

0  t o  5 0 0  O C  

' 501 t o  750 O C  

7 5 1  t o  1 0 0 0  O C  

1 0 0 1  t o  1200  O C  

0  t o  -20 O C  

-21  t o  -40 O C  

, - L 1  K O  -50  JC 

F a i l s a f e :  Low b a t t e r y  i n d i c a t o r  

A c c u r a c y  ( + / - I  

0 . 7 5 2  + 1  "C 
12  + 1 O C  

22 + 1 O C  ( t y p i c a l )  , 

62 + 3 O C  ( t v p i c a l )  
2  O C  ( t y p i c a l )  
3 O C  ( t y p i c a l )  
h OC ( t v p i c a l j  I 

Power :  9 V o l t  a l k a l i n e  b a t t e r y  

P r o b e  S u p p l i e d :  U l t r a - f a s t  r e s p o n s e ,  n a k e d  bead t y p e  K 
t h e r m o c o u p l e  w i t h  o p e r a t i n g  t e m p e r a t u r e  r a n g e  t o  
4 8 2  O F  o r  250  O C ,  and  s h o r c  t e r m  u s a g e  t o  5 7 2  O F  

o r  300  O C .  C a t .  No. 4 0 2 8 .  





Nozzie Calibration 

All Dimensions are in inches. 

S~zed By T o m  S C H E P P E R S  

A 

0 

C 

D~mens~on 1 I AVO. 

Dare . Noule C ( DlRerence D~ametsr A B 

or/'ka 
I 

a371 1.377 
I I I 

,353 

, lay  

- 272 

,250 

. as/ 

I 
-378 1376 I .0*& 

'of/d8hd G3SO 

377 

,353 

I 

,353 ( 2 x 3  1 .ooo 

I 

I I 
I 
I 

A ids 1-1 ay 
I I 

1 a 1 1 7 k ~ b a 7 s  Id7a 

I I I 

. l a y  

-272 

-210 

I I I 
I I 

./as 1/00 I 
I 

. a721 .ooo 

-00 1 A S /  

. a  

rn/Ja/?~ I 

jo//( 17.3 

I I 

J.qSl ( ,oo/ 
I 
I 
I I 

~ a j - 0  

D. Z o  

I 

I I 



Pitot Calibration Form 

Run By -TOM S ~ C I E P P S ~ ~ ~  
Clienr 

Date Sl r3 l c t l  Projec: No. 
Pitor No. SA 

Tesr Location 

Calcularions: ( "A" Side Calibra~ion I 

Deviation = Cp(r)  a G ( A  or 8) 

CPI') 

1 
Average Oeviadon ' U(A 0' 9) ' 3 

Deviation 

CP[s) - 'py) 

. Y r n  Nozzle size used for Calibrations (inches) 

Inrerccrnponent Spacings During Calibrations: 
> yq / I  

Pitor - Nozzle: 

* Pirot - Thermocouple: -2" b&oG - 7 / I  

I i . 0  / . + I  

( ' 4 i  
3 I 1.0 / 1.41 

Pitor - Probe Shearh: / 3 '  

* o r  t v o  inches f r o m  end of t h e r m o c o u p l e  t o  cc9-r line 
o f  p i t o t  tube. 

Average ( To {Side A)  1 ,g 9 I 0 

.BY 0 

. g y  I 0 



Thermocouple Calibrations 
(Oven, Probe) 

i 

1 client P E R O M E T -  
i - Project No. 
I 

Thermometer 
Number 

M I S T - c  

n/ 1st -c 
MIST-c  
~ 1 s t - c  
~ t s r - c  

+ 

Date 

2-?-93  

Thermocouple 
ldentiflcatlon 

T H  T -  4 - 720 
T H T - 4 - 7 8 0  
7 ~ r -  q-780 
T ~ - Y . -  7%0 
m r  - Y  - 740 

Q 

*T -4- 7y0 

G 8A 
G % A  

, G P B  
~ 8 8  

Trendlcator 1 Thermometer 

67 

a-9-93 
2 - ? - 7 ~  
4 - 9 - 9 3  - 
2 - 9 - y 3  

67. 

% 

2 
'4 

, c  - 
3 
m ' a  
a 

, - p 
3 
m 
$ 

2 
X 

? 
$ 
2 
m 

j 
N I S T - c  l a - 9 - 4 3  ar 1 I d l / ,  o 

I 
67 I 6 7 . Y  N [ S T - C  

N t S t - c  

N U T - c  

~ 1 s t - c  

a 1 l 

L - l eve, I as0 I 298 

1.57 I 1 x 7 , ~  

d-q-q~  
3 - q - q ~  
4-9-93 

a 

2-3-73 

all ,+ 

a l a  

G7. Y. 
67.9 

67,4 

- 1  cB-,xI, 
C-1 O G M O W  

L - l  XFZPOUT 

l I . 0  

67 I 67. C f  

6 7  
6 8 
6 7  

T I ~ T - Y - ~ ( I O / ~ - ?  - 9 3  

67 I 67.9 
I 117 /SZ 3 

a 1 1  

D- 1 O V E N  

b- \ CGM Iw 

13-1 O G M O ~ T  

D-I S I \ P \ P O V ~  

S -  

2rr.a 

4 - q - q 3  

I 

I 
?Cc I as3 

I 

N / S T - c  

S -  

o 

N l 5 7 - c  67 

67 
67 

4-9-73 

4 - q - 7 3  

2 - 7 - 9 3  

3 - 9 - 9 3  6 7. 

67.4 
6 7 . Y  

I 
I 
I 

N I S T -  c (a -9 -93  
N I S T - C  4-q -73  

I 

I 



A E R O M E T  E N G I N E E R I N G  

A N E R O I D  BARCf'IETER C A L I B R A T I O N  

~ n s t r u m e ' n t  Number 'urn-60 . 

70 M SCHE PPERS C a l i b r a t e d  By 

- D a t e  

Aneroid Nercury 
barometer  Barometer 

Reading D e v i a t i o n  Reading 
('HcI) ( ' H a )  Date ('Ha) 

as. 4 s 
a 9 . 4 S  



Dry Gas Meter Calibration Sheet 

Client /ERO/YET Run By - 75 
R o i m  NO.  ate G / B / S S  I I 

W U I C  L - /  ~arornaric press' 39. 83 
Orif ice 176 

T h e  

/ 3 
/O -- 

7s 
5 

- A H  = Orifice Setting " 

Vw = Volume of Gas of Wet Test Meter 
Vd = Volume of Glu of Dry Gas Meter 

Pw = Pressure of Wt tTm Meter 
tw Temperature of fluid in Wct T cn Meter 

- 'a 

- 

4.0 

6.0 

tdi = ln ln  Temperature of Dry Gas Meter 

tdo = Outlet Temperature of Dry Gar Mner 
td = Avttagc Ttmpcrature of Dry Gas Mner 
8 = Time required to pull rpecificd cubic feet 

Mc = Dry Gas Meter Correction Factor 
A b Orifiec ming that would pull .75 cfm of air 

n mndard conditions 

di 
OF 

' 9 0 s  
lo? 118 - 

t, 

O F  

go 
80 

A H  

.5 

0 i f  

Vd 
h.3 

5 . ~ ~ 7  

Mc IYl 
Vw Pb ( t d + 4 6 0 )  

Vd (Pb + AH/13.6) (tw + 460) 
3 8 9  . 

A H  - 
13.6 

,0368 

Average 1 9% I 1 , 8 1 2  , 

tdo 
OF 

wqv 

q Y  oo r 

A Ha (For Small Orifies Only)  

0.0317AH [ltw:? j2 
Pb Itd + 460) 

1 ,  t'70 

1,936 
L V c f  

a m  1 Y?'? .-. 

PW 
in .kO8min .  

(3 

o 
loo 

10.7 
'do 

KO 1 1 ,  g 

Vw 
f i l  

v 

6.0 

t 

A H  
&a. H z 0  

.s 

8° 

.441 

0 

Vd 
final 

~ ~ ~ . s r / ~ . ~ t s ~ a + o  
3%.= 

SYo, 

Vw 
ka 

~ , W G  

$ma 

76.78Gga.197 

Vw 
hitial 

3.9779.973 

2.0 

'?a:a7"T,r 

,999 

0 

(~3d.~86$.38./~.l1r-676 

Vd 
initial 

S73.7~ld 
62.6GS 1 71,508 

1.0 SY,W LSUS 
S,8Y3 

4.0 

Sa0.7ff3 Sd6.928 
x 288 PG.?S 

6 1 W 
"O: 03 go r.3a.w~ S,SS~ 'a5~8 7/. 508 767 9~ 





TESTIG EJUIPMENT - EPA METH3D 5 S4lrlPLING TRAIN 

A RAC Corporation Stack Samwler was used at the sarrplinq 10,-ation( s 1. 
The particulate sanpling train consisted basically of a glass or 
stalnless steel probe; a variable-hmt-controlled filter oven with a 
calibrated themeter located at the impinger outlet; a 1/2-hp shaft 
sealed carbon vane vacuum pump assedly with a vacuum gauge; a control 
unit with an elapse time indicator, a temperature indicator 
(potentimeter), 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 prok 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 1 

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. 

P r o g r m l e  Calculator 

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

Prior to the field testing, the following procedures were perfonred: 
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 0.1-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 mnner as the filters and petri dishes. Also, 
>;everal 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 Rqister, "Standards of 
Perfomce for New Stationary Sources" and subsequent revisions. 

Before each test run a particulate sampling train was prepared in part 
at the sampling location(s1 in the following mnner: An appropriately 
sized sampling nozzle was installed onto the inlet of the sampling 
probe and capped. The probe was then dimensioned and marked at 
increments that corresponded with the predetermined sampling positions 
in the flue. A standard impinger assembly was prepared by adding 100 
milliliters of distilled water to each of the first two impinaers. 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 hpinger assembly was then placed in an ice bath. A disc filter 
was removed frcm 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(s1. 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 incurrd awing the test for one minute and the leakage rate 
recorded. The flue gas mistwe collected in the first three impingers 
was neasurd and recorded. The moisture laden silica gel in the fourth 
hpinger das weighed on site. The weight gain or' the silica gel 



misture coilection was added to the measured moisture condensed for 
that test run. The sample nozzle, prom 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 holdsr were wash& with nanqrade 
acetone, glass camponents were washed three times, stainless steel 
components were washed six times and visually inspected for 
cleanliness. The acetone washing and acetone blank were collected and 
labeled polypropylene sample bottles and retained for later 
evaporation, desiccation and weighing. 

Flue gas concentrations (percentage of C02, percentage of 02, 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. 



APPENDIX - F 

UBBPh REFERENCE METHOD 5 



UPPENDIX - 6 

VXBiBLE FIELD D A T A  8HEETS 



Secr~an 3.; 2.1 3 

Visible Emission Observarion Form 

Source Layour Sketch Draw North Arrow 

Emission Point 

Cualtry Assurarce Handboqi M9-4.2 



Section 3.1 2.10 . 6 

-. . . . .. 
Visrble Emission Observation Form ... . .. 

SO CE NAME OBSERVA ION DATE START TIME W/CHAROSON BNs CONST: /0La/q3 3:qa ~ r n  3 :  3 7  r'm' 
STOP TIME 

5 

ADDRESS / EC E 
STAdupj - 5 k;  lord, AT-70 X O  I 15 ( 3 0  1 4 5  3 o 75 30 45 

CI 7-Y 
C o l u d h  - 

PHONE SOURCE ID NUMBER 

ya - O / U L  P m l T  OS93 - o// 
OPERA TlNG MODE 

No-, o l o l ~ o  35 - D ~ O O Q - -  
CONTROL EQUIPMENT OPERATING MODE 6 0 &~~GMouJ& -- N O m L  ' 

01010 010 0 
DESCRIBE EMISSION POINT 

START IcY)q; u .%x.ck STOP Ol (3 lo lo  3 a l ~  o o 0~ 
HEfGHTABOVE GROUND LEVEL HEIGHTRELATIVE TOOBSERVER g (p I 0 / 9 ( 0 VO' 39 I D  0 0  0 

- 
DISTANCE FROM OBSERVER DIRECTION FROM OBSERVER l o  0 10 1310 16 1 0  0 0 

/ d o '  /t/ N l ~ l n i o l ~  I ~ ~ I O ~ D ~ D  0 -  
DESCRIBE EMISSIONS 

START NQ 1~ E STOP o l o l a l o .  4 2 1 0 1 0  010. 
EMISSION COLOR PLUME TYPE. CONTINUOUS 

13 o i o i  010 4 3 1 0  (2 O j o .  
START C L  STOP FUGITIVE 0 INTERMITTENT 0 I"  / 0 / 0 / 0 0 44 0 0 ( 0 I 0 
WATER DROPLETS PRESENT IF WATER DROPLET PLUME: 15 . 45 I 0 1 0 1 0 0 4 0 0 

N O D  YE.@ ATTACHED 0 DETACHED a ' 

POINT IN THE PLUME AT WHICH OPACITY WAS DETERMINED 
-I6 O l O i o l O  46 010 0 0 

, START $ 0 & SfDce STOP 17 ~ I o I O [ D  010 0 
DESCRIB B A C ~ E R ~ %  c 
START STOP k I o I o I O I O  010 8 0 

BACKGROUND COLOR SKY  CONDITION^, I9 o l ~ ~ o l o  4910 O / O ) O  
START Jlqe STOP S T A R T ~ ~ \ Y C ( ~ S T O P  
WIND SPEED WIND DIRECTION 

START /cmt 5T0P START Sd(*h STOP 
2 '  o ( o / o / o 1  5 1 l ~  o o o 

AMBIENT TEMP WET BULB TEMP RH.percenr 
22 010 I D ( Q  1 5 2  0 010 0 

START 6% STOP / 23 ~ 0 1 0 ~ ~ 1 0 1 5 3  0 01010, 

Source Layout Sketch Draw North Arrow 

X Emission Point 

I RANGE OF OPACITY READINGS - I 
Sun Iocart? ~ l n e  MINIMUM 0 MAXIMUM 0 

COMMENTS 

I ORGANIZAT~N . , I 

I HAVE RECEIVED A COPY OF THESE OPACITY OBSERVATIONS CERTIFIED BY / 

SIGNA TURE k f ~ A  
TITLE 

L 

DA TE VERIFIED BY 

Cual~ry Assurance Handbook M9-4 2 



FCPPENDIX - H 
V I I I W E  E#ISSfONI CERTIFICATION 



Health Department 
Air Quality Section 

City of Kansas City, Missouri 
Heart of America 

21st Floor, City Hall 
Kansas City, Missouri 64106 



APPEMDIX - I 

USEPA REFERENCE METHOD 9 



APPENDIX - J 
40 CFR PART 60 SUBPART I 

i 4Standardr sf Performance f o r  Mot Mix Asphalt Facilities) 



CIPPEIUDIX - K 
L- 

ABPHfiLT PRODUCTIOM RECORDS 

( O c t o b e r  12, 1993 )  



?C TUTRL% (actual a. 08 % 

HC TOTHL% (t-equi t-ed 5.48 % 

V I R  RRP + a c   BIN^ BINZ BINS  BIN^ BINS M F L ~  DUST 

lrla ISTURE 5.7 8.8 0.8 5.1 5. l 8.8 7.8 

F'H RRTE 218 8 12.3 0 79 78 8 62 1.9 a 
" REQ 99.5 0.8 5.40 0.8 36.8 35.5 8.8 28.8 0. 5 

3 RQTE 9 9 . 4  0.8 5.40 0.0 35.8 35.2 8.0 28.4 0.8 

RT TOTRL ~89.2 8. 8 18.86 0.0 77.0 76.2 8.8 60.8 1. 4 a. 8 



HC STATISTICS: 

1C lb/tiHL @ 6sF 8.  64 UC TEMPERRTURE 297 FHHHENHE I T 

C T U T H L X  ( r e q u i t - e d )  5.48 % 

V I R  R a P  +AC BIN1 BIN2 BIN3 BIN4 BIN5 MFLl UUST 

'-'I-{ HQTE 'Zl 1 C3 1 .  79 77 G3 6 1 8. 8 8 

- HEQ 99.5 la.@ 5.4@ 8.0 36.8 35.5 8.8 28.8 8. S 

HATE 99 .6  8.0 5. 48 lil. a 36.8 35.3 t3.m 2s. 1 s. s 

;AT 1-QTQL 23h. B C3.8 1Z. 39 la. Ci 86.8 85.9 8.8 h7.'7 1. 6 8. 8 

.................................................... 
i' STAT I ST I CS : 

i lb/GRL @ 68F 8.64 RC TEMFIERQTURE 298 FQHRENHEIT 

: :YCLE QC CONTENT ( % I  : 

METERED 

' TOTClLX ( a c t u a l )  5 . 4 5  % 



2 "". q, 6% 

CORURT JON \o'\ b 
11 :@4:87 3@/12/93 

___---_--_-------__---------------_------------------------------------------- 

V I R  RRF' + a ~  FIN1 FINE! B I N 3  BIN4 FINS MFI-1 DUS7 

C C 1 S'TURE 5. '7 8. 8 8.8 LJ. 1 ,J. 1 8.8 '7. 8 

IH RRTE 21th 8 1 4 . 2  G? 9 1 98  8 7 1. 1.3 V! 

RRTE 9 9 . 6  8.41 5.4QI 8.8 35.8 35.5 8. 8 ZO. 1 8. 5 

............................................................................. 

.................................................. 
: STQTISTJCS:  

:CYCLE RC CONTENT ( % )  : 

METERED 

: TOTRL% (actual) 5 . 4 4  % 



P M I  X48 E:68TFH 32 1 F 368TC)NS 5 .  48%mac 

U I R RUP +UC EINJ P I N 2  P I N 3  H IN4  F I N 5  P1Fl-1. DUST 

'CSTURE 5. '7 8.li3 li?. '3 5 . 1  a. 1 8. Q 7. Q 

! RRT'E 266 Q! 1 4 . 2  Q! 92 9Q! Q 7 .s 6 . 6  Q! 

REG! 9 9 . 5  8 . 0  5 .  48 QI .  8 36.8 3 5 . 5  0.8 28.8 li3.5 

I. I l 'E  9 9 . 5  8.8 5.442 8. 8 3 5 . 9  -35.4 la. 8 20. 1 2. ft 

TO'TRI- 35'7. ft 8. 8 1 9 . 2 8  P. C3 131.7 13P. 4 C3.B 182. 8 2 .6  8.8 

.............................................................................. 
-----.----------------------------------------------- 

>TRT I ST I CS : 

Ib/GFIL @ 68F €3.64 FIG T.EMPERRTURE 299  FFIHRENI-IEIT 

'CLE QC CONTENT ( % )  : 

METERED 

5.3121 

OTQLX (actual ) 5 . 3 8  % 

TOTRL% (r -equir -ed)  5 . 4 8  % 



;dRI>OT JON 
1 I :  1 3@/12/93 

V J R  HRF +RC EINJ BIN? FIN3 PIN4 PINS MFLl DUST 

ROTE 251 G? I f . 2 QI 9 1 9 1 8 6 8  3.3 8 

I b / G R L  @ 68F 8.64 RC TEMFEROTURE 299 FRHRENHEIT 

CYCLE RC CDNTENT ( % I  : 

METERED 

TCITRL% (act 1-la I. 5 . 2 5  % 



! 
VJR  RRP +RC B I N 1  EXNP B I N 3  FJN4 BIN5 M F L l  DUST 

: M O I S T U R E  5.7 8.8 C3.8 5.1 5.1 8. 8 '7. QI 

i T F H  RRTE C? 8 14.5 8 8 8 8 8 8. 8 C? 

I % REG! 99.5 8.8 .J. 4QI 8. C? 36.a 35.5 8.8 e 28. QJ 8.5 

% ROTE QI. 8 @. 8 @. 8QI 8.8 @. 0 8. 8 8. 8 8. QI 8. 8 

MQ'T TOTFIL 428.8 8. C? 22.64 8.@ 155.8 153.6 8.8 121.1 3 .m  c?. m 

RC l b / G R L  @ 68F 8.64 FIC TEMF'ERQTURE 299 FRHRENHE J T  

RECYCLE RC CONTENT ( % I  : 
i 

! 
METERED 

8 RC% 8. a8 

: RC TO-t'RL% (act l-ral) 
I 



V T R  RQF' +RC BIN1 BIN2 EIN3 FIN4 BIN5 MFLl DUST 

FH RRTE 5 8 1 f+ . 6 8 8 8 @ 8 @. 8 P 

RRTE 8. 8 8. @ 8. 88 0. 8 8. 8 8.8 QI .  8 8. @. @ 

r I b / G G L  @ 6 8 F  8 .64  PIC TEMPERRTURE 388 FRWRENHEIT 

ECYCLE QC CONTEN'T ( % )  : 

METERED 



: REG! 99.5 113.8 5.1143 8.IZI 36.Q 35.5 - C?. 8 28.8 43.5 

; RRTE 8. QI 8. @ @.PI@ 8.8 8. 8 8. QI @. 8 8. ci? PI. 8 

; 'CYCLE FIG: CON'TENT ( % I  : 

METERED 

: TOTQL% (actual ti?. QIG? % 



rCORDR'r JON 

----------------------------------------------------- 
P M I X 4 8  BTFH 164F 428TONS 8.88%mac 

V I R RRP +RC B I N 1  FINS FIN3 FIN4 BINS MFLl DUST 

1 ISTUHE 5.7 8. B 

FH RRTE 8 pl 14.4  8 pl 8 8 8 8.6 8 

.- 1 b /GQL @ 68F 8 .64  QC TE:MFIERRTURE 380 F'RHRENHE I T 

ZYCLE RC CONTENT ( % )  : 

METERED 

- %  C?. 8QI 

rC TOTRL% (actual. 8.88 ;c 

-.. TOTt1L% (r-eql-lived) 5 . 4 8  % 



VIR RRF' +.RC PIN1 BIN2 BIN3 PIN4 BIN5 MFLd DUST 

S'TURE 5. .7 8. @ 8.8 5. 1 5. 1 8 . 8  '7. 8 

''4 RUT E 8 8 it. 4 8 8 8 8 8 8. 8 8 

STRTISTICS: 

lb/GRL @ 68F 8.64 RC TEMPERRTURE 388 FRt.IFIENHE I T  

:YCLE n C  CON'TENT ( % I  : 

METERED 



V I R  RRF' +QC BIN1 BIN2 EIN3 EIN4 F I N S  M F L l  BUST 

ICG! 99.5 8. IZ1 5.48 8. la 36.8 35.5 8.8 28. 8 8.5 

T' E 99.5 @.8 5. ItQ! 8. 8 35.9 35. 4 8. 8 28. 1 C?. 2 

-b/GFIL @ E?@F 8.64 UC TEMF'EROTURE 3@@ FRHRENtiEIT 

, El-E OC CONTENT ( % )  : 

METEREU 

TOl'OL% (act I-ra 1 



VIR R R P  +no FINI. BINS' BIN3 FINft 13JN5 MF 'L I  DCJST 

STURE 5.  '7 C?. 8 8.121 5. 1 5.1 0. rZ1 7.8 

,YCLE RC CONTENT ( % )  : 

METERED 

- .  3. 16 

: TOTHL% (actual ) 3.16 % 

TO'THL% (r-eqt-tit-ed 5.4121 % 



'H RCJTE 258 Q! I 4 . 4 8 9 1. 9 1. @ 71 @. 6 @ 

RCJTE 99.5 @.@ 5. 4.m 8. @ 35.7 35.8 8.8 28.8 e.2 

: lb/GQL @ 6G?F €3. 64  HC TEIVIF'EHCJTURE 299 FHHRENHE I T  

CYCLE RC CONTENT ( % )  : 

METERED 



V X R RRF +FIC BIN1 PIN2 BIN3 EZN4 B I N 5  MFLJ DUST 

'IOISTURE 5.7 8. 4? 8. 8 a. 1 5. 1 C?. 8 7.8 C 

TPH RRTE 25@ 8 14-3 92 9 1. li? 7 ':' L. 8. 8 

RRTE 99.5 8.8 5. 48 @.@ 35.9 35.5  8. @ 28.8 8. 8 

................................................................................ 

..................................................... 
RC STRTISTZCS: 

9C l b / G R L  @ 68F €4.64 RC TEMFERRTURE 388 FRHRENHEIT 

YECYCI..E RC CONTENT ( % )  : 

METERED 

#C TOTOL% (actual) 

IP  Tn'rnl */. 0 - o n t t i ~ - ~ r l ~  



U J R  RaF' + C\ C: FIN1 FIN2 BIN3 EIN4 FIN5 MFL-1 DUST 

JRE 5. '7 8. C? 8. @ a. 1 5. 1 @. 8 7.8 r 

RUTE 247 QI 14.3 a! 92 9 1. 6 7 1 LJ.  3 0 
e - 

I_. 99.5 8. C? 5. I+@ 8.8 36.8 35.5 8.m 28.@ 8.5 

/GRL @ 60F 8.64 UC TEMPERRTURE 300 FnHRENHElT 

'"',E QC CONTENT ( % I  : 

METERED 

5.26 

OTnL% (act ua 1.)  



V I R  R F4 F' 4- FI C EINi PIN2 EIN3 FIN4 EJNS MFLl DUST 

RCjTE QI. QI 8. 8 pl. 1218 8.8 QI.  8 8. Q! 8. 8 8. Q! 8. 8 

METERED 

TDTqL% (actual .  



U I H RRF4 +FIC P I N 1  P I N 2  P I N 3  E I N 4  P I N 5  MFLI. DUST 

RUTE @. @ 8. PI 8.@@ @. @ 8. @ 8.8 8. D G?. 8 G?. @ 

----------- --- ----------------------- 
STRTISTICS: 

: l b / G n L  13 68F 8.64 UC TEMPERRTURE 381. F~HRENHEIT 

ICYCLE RC CONTENT ( % )  : 

METERED 



V I R  RRF +RC FIN1 F I N 2  BIN3 F I N 4  F INS MFLl DUST 

REG! 99 .5  Q1.8 5.48 8.8 36.8 35.5 0.8 '28.m 8. 5 

: I .b/GRL @ 68F 8.64 QC TEMPERRTURE 388 FRWRENHEIT 

<C CLE q C  CONTEN'T ( %  1 : 

METERED 

: -'UTFJL% (act t.\a 1 



V I R  RRF' +RC PIN1 BIN2 BIN3 BIN4 EINS MFLl DUST 

CSTURE 5.7 8. 8 8.8 5. 1 5.1 8. 8 .7. 8 

RFrI  99.5 8.8 5. 48 8.8 36.m 35.5 8.8 28.8 C?. 5 

-------_____-______------------------------.------,-- ----- ------- 
-- -_-_--_____________------------------------------ 
: TRTISTICS: 

: lb/GFIL @ 68F 8.6f+ flC TEMFERRTURE 38CJ FRHHENHEIT 

C TOTRL% (actual I 



C ISTURE 5.'7 8.8 8.0 5.1 5 .  1 8.8 7 .8  

T-'H RRTE 238 QI I .  QI €31 81 QI 6 4  2.6 e 

% REC;! 99.5 e.8 5.48 8.8 36.8 35.5 8.8 28.8 8.5 

- ,------------------------------------------------------------------------------ 

..................................................... 
P 7  STRTISTICS: 

kL' lb/GRL 13 68F R. 64  

f :CYCLE RC CONTENT ( % I  : 

RC TEMFIERQTURE 381 FRHRENHE I T  

METEREI) 

t :% 5.39 

PC TOTRL% ( a c t u a l  ) 5.39 '/. 

I .,: TO'l-UI-% (r-equir-ed 5.48 % 



---______--__-_____---------------------------------- 
F I I3 M I X 4 m  BTFH 329F 817TONS 8.08%mac 

V I R  RBF +RC PIN1 PIN2 BIN3 BIN4 BIN5 MFLl DUST 

TF'H RRTE 263 8 13.8 W 8 8 4Tr Q! 0. '2 8 

' REG! 99.5 8.0 5.40 0.8 -26.8 35.5 0.8 26. '2 '2.5 

x RRTE 8. @ @. @ Q!. lZlQI @. 67 8. G3 a. @ QI. @ W. 0 (Z1. 8 

------_--__-_-__-_---------------------------------- 
z FIC STf lT ISTICS:  

F IC lb/GRL @ 68F 8 . 6 4  FIC I'EMF'ERFITURE 38 1 FQHRENHE I T 

RECYCLE RC CDNTEN'I- ( % )  : 

F METERED 

F flC TOTRL% (actual) @. 80 35 



V T R  RQF +ac  E I N ~  EINZ  FIN^ E I N ~  BINS M F L ~  DUST 

e rIClTSTLJRE 5.7 8.8 8.0 .J. 1  5 . 1  8.8 '7. 8 

fF RRTE @ 8 1 2 . 7  8 QI 8 @ 8 a. @ 8 

: ED 99.5 S.8 5.48 Id. 0 36.8 35.5 8.8 28.8 8.5 

:t RQTE 8. 8 8. 8 8. @PI 8.8 13. 13 QI. 0 QI .  8 0. B 8. 8 

71F ' TOTRL '784. 8 8. 8 43.83 m.0  287.9 285.1 8.8 225.8 5 . 5  8. 8 

................................................... 
QL STQTIST ICS:  

RECYCLE nC CONTEN'T ( % )  : 

METERED 

R TOTaL% (actual 8. 08 % 



F CORURTION 

V I R  RRD +RC. PIN1 BIN2 BIN3 BIN4 BIN5 M F L I  IIUST 

MUISTURE 5 . '7  8. lj? 8. 8 5.1 5.  1 C3.8 7. 8 

% REG! 99.5 8.a 5.4@ 0. 8 3 6 . 8  35.5 8.8 28.8 li3.5 

QC lb/GOL @ 6BF 8.64 PIC TEMPERRTURE 3 8 1  FRHRENHEIT 

:CYCLE OC CONTENT ( % )  : 

3 l'OTUL% (act nal 5 . 3 5  % 



V I R  RRF' +RC BIN1 BIN2 BIN3 BIN4 BINS M F L I  DUST 

8 88 88 8 63 
- - 

P RRTE 224 12.7 8 ;. s 8 

RRTE 9 9 . 4  8.8 5. 48 8.8 35.6 35.6 8.8 8 1 1.3 

4CYCI-E RC CONTENT ( % I  : 

'OTRL% (act  l-ta 1 5.36 % 



V I R RRP +BC B I N 1  BIN2 BIN3 FIN4 FINS MFLl nUST 

TLW RRTE 219 @ 1 .  P 81 88 8 64 8.6 8 

% RRTE 9 9 . 5  QI.8 5.32 8.D 35.8 35.4 8.8 28.2 8.5: 

R lb/GQL @ 68F 8.64 QC TEMF'ERFITURE 382 FRHRENHEIT 

METERED 

RC TC17'RL% (act l-ral. ) 5.44 % 



RECORDRTION 

- ............................................................................... 
..................................................... 
F I E M I X 4 8  BTFH 3i28F 955'TONS @ . @ @ % m a ~  

V I R  RRF +FIC B I N 1  B I N 2  P I N 3  B I N 4  E I N S  M F L l  DUST 

% RRTE 8. G!l 8. 8 8. cVZl 8. 8 8 .8  8. 8 ' G3.0 8. QI 8.8 

-- .............................................................................. 
- ................................................... 
FIC STOTTSTICS:  

0 l b / G R L  @ 68F 8.64 FIC TEMF'ERFITURE 3Q13 FFlHRENHE I T  

RECYCLE RC CONTENT ( % )  : 

- METERED 

QC TOTFILX ( a c t u a l  ) 8. 8Ql % 



ai--------------------------------------------------- 

F T E3 MIX4B BTFH 134F 955TONS @.88%mac 

V I R  RRP +RC BIN1 BIN2 EIN3 FIN4 BINS MFLl D U S T  

mH RRTE 8 8 1 . 7  8 8 8 8 8 @. 6 8 

% RQTE 8.8 8 .8  B. 8B 8.8 8 .0  8.8 8. 8 8.8 8 .8  

F l b / G Q L  @ O8F 8.64 QC TEMPERRTURE 382 FnHRENHEIT 

RECYCLE OC CONTEN'T ( % )  : 

METERED 

Fn; TUTflL% (act 1-ral) 8. @@ % 



qC: C?. 88 

3C TOTQL% ( act ua 1 1 8.88 ;C 

7E ORDQTION 
15:85:88 1 8 / 1 2 / 9 3  

____-_------------_------------------------------------------------------------- 

VIR  RQF' +QC E I N 1  B I N 2  B I N 3  B I N 4  B INS MFLl  DUST 

.lr! STURE 5.7 8.8 8.8 5 . 1  5 . 1  8.8 7. 8 

: REG! 9 9 . 5  8.8 5. 48 8. 0 36.8 35.5 8.8 28.8 C?. 5 

IC l.b/GFIL @ 6PF €3.64 RC TEMF'ERRTURE 382 FOHRENtiEIT 

)F_ YCI-E FIC CONTENT ( % )  : 

METERED 



V I R RRF +RC E I N I  E I N ~   PIN^ E I N ~  EINS MFLI DUST 

:'H RRTE 4 Ic? 1 8 8 @ 8 C? 8. 8 8 

% REG 99.5 8.m 5.48 8. li3 36.8 35.5 8.B 28.8 B.5 

: RRTE @. @ 8. 8 8. @8 @.8 8. Q 8. 8 8. 8 8.8 8. 8 

MR'T 'TO'TQL 9 13. 5 8. 8 C Z  1 .  @.8 335.1 331.8 8.8 261.3 6 .6  8.8 

nc I. ~ /GF \ I -  13 6 m ~ '  8 . 6 4  F-IC TEMF'ERRT'URE 383 FUI-IRENHE I -r 

I :C:YCI..E QC CONTENT ( % )  : 

METERED 

F TOTaL% (actual) 8. 88 % 



VIR RFIP +RC B I N 1  BIN2 B I N 3  B I N 4  F I N S  MFL-1 DUST 

FH RFITE 222 8 13.3. 8 82 8@ 8 6 3  4.6 8 

R"I TOTRL 924. 6 8. 8 51.86 8.0 339. 1 335.7 8.8 265. S 6 .  '7 0. 8 

-- .----------.------------------------------------------------------------------ 
--  .------------------------------------------------- 

STRTISTICS: 

3 b / G N  f? 6 8 F  8 . 6 4  FIC TEMPERRTURE 31722 FFUI-IRENHEIT 

ZCVCLE RC CONTENT ( % I  : 

- METERED 

: 'I'OTFIL;'. (act ua 1 5.48 % 



VIR  RRP +-RC FIN1 BIN2 BIN3 B I N 4  BINS M F L l  DUST 

LtH RRTE 225 8 12.6 8 81 88 li? 64  1.3 8 

RRTE 99.5 8.8 5.48 8.8 55.8 35.5 8.8 E8. 1. 8.5 

RC TEMFERRTURE 3@3 FRHRENHE I T 

ZCYCI-E RC CONTENT (;/.I : 

.: rOTGL;? ( act ua 1.1 5.41 % 



VIR RRP +RC B I N 1  B I N 2  B I N 3  B I N 4  BINS MFL l  DUST 

T -1 RRTE 249 8 13.8  8 81 88 8 64 8.8 8 

QC lb /GflL @ 6BF €3.64 n C  TEMFERRTURE 299 FRHRENHEIT 

RktYCLE RC CONTENT ( % )  : 

Q( TOTRL% ( a c t u a l . )  5.53 % 



RECORURTION 

VIR RRF8 +RC PIN1 BINS PIN3 EIN4 FINS MFLI DUST 

e M IS'TURE 5. 7 Q.  8 8.8 a. 1 5.1 F3. li3 '7. 8 

TPH ROTE 224 8 1 . 7  @ 81 81 8 6 3  8. h e 

% REG! 99.5 8 .m 5.48 8. IZI 36.8 35.5 8.8 28.8 8.5 

- .--_____-_______-__--------------------------------- 

RC STRTISTICS: 

C : l b / G R L  @ 612F 8.64  PIC TEMPERQTURE 299 FQHRENHEIT 

METERED 

n C  TOTRL% (actual) 5.33 



V 1 R RRP +UC: FIN1 FINS PIN3 B I N 4  DINS MFLl DUST 

c3.63 , 1 0  STURE 5. 7 B. 4? 8. 8 5.  1 5.  1 '7. 8 

IC l b / G R L  la 68F 8.64 RC TEMF'ERRTURE 297 FFIHRENHEIT 

IE-'YCI-E nC CONTENT ( % I  : 

.- METERED 

)C TOTRL% (act 1.m 1 5.39 % 



V I R RRF tRC: BIN1 BIN2 BIN3 BIN4 FINS MFLl DUST 

,1C STURE 5.7 8.8 8.8 5.1 5.1 8.8 '7. 0 

EL! 9 9 . 5  8.8 5 . f + 8  8.8 36.8 35.5 8.8 8 8.5 

METERED 

3C TOTnL% ( a c t u a l )  

9; TUTRL.% (r -equir-ed)  



V I R RRF' +RC BIN1 BIN2 FIN3 FIN4 FINS MFLl DUST 

RRTE 18QI.8 G3.a 5 .  It@ QI. Q 36.2 35. 4 8.8 28. 3 ri?. 8 

----__--_l_-_____W---------------------------- ----------------- 
----__---_--_______------------.----.----- --- 
C STRTISTICS: 

METERED 

JC TOTRL% (actual. 1 



MOISTURE 5.7 8.0  0.8 5.1 5 . 1  8.8 .7. 8 

T H RRTE 221 @ 12.7 @ 81 8QI @ 63 8.6 @ 

% REG! 99.5 @.@ 5.48 8. IZI 36.Q 35.5 0.8 28.8 8.5 

;t RRTE 188.QI 8.8 5. 4.m 8. 8 36. i 35.6 QI.8 28. Z @. 2 

------____-____-___------------------------------_-------------------- ---------- 
_--_-_-_--____-____---------------------------------- 
F : STRTISTICS: 

RC lb/GRL @ 68F 8. 64  RC TEMFIERRTURE 295 FRHRENHEIT 

FCYCLE QC CONTENT ( % I  : 

METERED 

C TO'rRL% (act ,-\a 1 1 5.48 % 



V I R  R Q F  +QC AINi BIN2 BIN3 BIN4 PINS MFLl OUST 

TT'Y RRTE 1VS 8 is. 7 8 8 QI 8 @ 8.8 8 

% REG! 99.5  8.8 5.4'2 la. 8 36.8 3 5 . 5  8.8 28.8 8. 5 

% {UTE 8.8 8. 8 8. lala @. a a. B 8.0 8. @ @. 8 8.8 

I Q ' T  TO'TRI- 1263. 9 8. 0 71.29 0.8 463.4 458.7 8.8 3 6 2 . 5  8.7 8.8 

JC l b / G Q L  @ 6@F 0 . 6 4  RC TEMPERRTURE 295 FRHRENHEIT 

?E YCLE RC CONTENT ( X I  : 

METERED 

I I: 8. 88 

\C TOTC\L% (actual 8. 8@ % 

C TOTC\L% ( t - equ i t - ed)  5.4@ % 



V I R RRF1 +RC PIN1 BIN2 BIN3 PIN4 BIN5 MFLI UUST 

J I  T U R E  5.'7 8.8 8.8 5 . 1  5. 1 8.8 '7. 121 

METERED 
99.6 8.e 

.-I. : --- 



APPENDfX - L 
SAMPLE CALCULATIONS 



ac f 

acfm 

A 

acm 

* actual cubic feet p f = static pressure in flue in inches water, average 
' WWe r w t  of velocity head in inches water, 

average 

actual cubic feet per minute 

= effective area of flue in sqrure feet 

%5 = percent sulfur by weight, dry basis 

x f  = standard cubic feet 
actual cubic meters 

actual cubic meters per minute acmm 

An 

Bw 

= inside area of sampling nozzle in square feet 

= vnter vapor in gas stream, proportion by 
volume 

scm = sundard cubic meters 

Tstd = absolute temperature of air in degrees 
Rankine at sundard conditions (528 degren) 

Ts = absolute temperature of flue gas in degrees 
itankine, average 

= percent carbon by weight, dry h s i s  

= percent urbon monoxide by volume, dry basis 
Tm = absolute temperature at meter in degrees 

Rankine, avenge 
= perunr urbon dioxide by volume, dry h s i s  

= pitot tube coefficient 
"s = velocity of flue gas in feet (meters) per second 

= dust loading per heat input in pounds (grams) 
per million Btu (calories)- per Fr consrant "1 = volume of condensate through the impingers in 

milliliters 
= dust loading per heat input in pounds (grams) 

per million Btu (calories) per Fr ulculated 

= dry standard cubic feet 

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

Vm = volume of metered gas measured at meter 
conditions in cubic feer 

&cf 

drcfh 
drcm 

= dry srandard cubic feet per hour 

= dry sundard cubic meters 

drcmh = dry sundard cubic meters per hour Vms = volume of metered gas corrected to dry 
standard conditions in cubic feet (meters) 

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

Qsd = volume of flue gas corrected to dry sundard 
conditions in cubic feet (mczers) per hour 

v t = total volume of flue gas ump~~..: :t ac:ual 
conditions in cubic feet (metersj 

fps = feel per second 

F r = ratio factor of dry flue gas volume to heat value 
of cornbusted fuel in dry standard cubic feet 
(meters) per million Btu (calories) 

gms = grams 

gm-mole = gram-mole 

F 3 = grains = volume of water vapor in me:?-ed as corrected 
to standard conditions in cubic !eci :?r,cters) AH = orifice pressure drop in inches water, average 

%H = percent hydrogen by weight, dry basis = volume of water condensed in impingers 
.corrected to standard conditions 

ti, = heat of combustion in Btu per pound, dry basis 
hr = hour 

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

%I = percent isokinetic = tou l  weight of dust collected per unit volume 
in grains (grams) per actual cubic feet (meters) 

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

in. Hg = inches mercury 

j Ibs = pounds 
Ib-mole = pound-mole 

WM = percent moisture by volume 
mmBtu = million Btu A 

= total weight of dust collected in grams 

= too l  weight of dust collectcd per unit volume 
in pounds (grams) per hour, dry basis 

= toul weight of dust collected in pounds 

mmul  = million calories 

mm Hg = millimeters mercury 

mps = meters per vcond = total weight of dust collected per unit volume 
in grains (grams) per dry sundard cubic feet 
(meters) 

4 = molecular weight in pound (gram) per pound 
(gram) mole (wet basis) 

%N percent nitrogen by night,  dry basis 

%Nz = percent nitrogen by difference, dry basis 

impinger silica gel weight p i n  in grams 
= metered gas volume correction factor 

%O = percent oxygen by difference, dry hs i r  = total elapsed umpling time in minutes 

= percent oxygen by volume, dry basis 

Pb = barometric pressure in inches mercury 

Pstd = Standard absolutc pressure (29.92 in Hg) 

p s = absolute prcssurc in flue in inches (millimeters) 
mercury 



- - -.- - - --- 

€PA OUsT LOADING FORMULAS 

(1) ABSOLUTE FLUE PRESSURE (in. h) 
?, = ( i ?( + 13.6) ?b 

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

v w c  = . 0 4 7 0 7 x V \  Vw=.047 \5nWy 

Vw = V,' V w t  

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

?b + ( A Hl13.61 vms = 17.W a Y a Vm - 
Tm 

(4) ERCENT MOISTURE IN FLUE G M  

( 5 )  AVERAGE RESL'LTS OF FLUE GAS ANALYSIS 

9dN2 dry = 100 - (-XOI. 9K)? 4 %CO) 

(6) APPROXIMATE MOLECULAR WEIGHT OF FLUE GAS (WET BASIS) (Ibllb-molt) 

(7) GAS VELOCITY IN FLUE (Ips) 

(8) FLUE GAS VOLUME AT ACTUAL CONDITIONS (acfm) 

Vo x V s r A x 6 0  

(9) FLUE GAS VOLUME CORRECTED TO DRY STANDARD CONDITIONS ldscfhl 

(lo) TOTAL FLUE GAS VOLUME SAMPLED AT ACTUAL CONDITIONS (act' 



€PA DUST LOADING FORMULAS (Continwd) 

(11) DUST CONCENT RAT ION FOR INDIRECT HEATING UNIT AT ACTUAL CONDITIONS AND STANDARD 
CONDlTlONS 

Wp = 0.00220s r WI (Ib) 

Q 9820 Wd (Ib/mrnBtu with Constant 9820 F r )  
(20.9 - W 2 )  

Dl' = 20.9 Wd Fr (Ib/mmB~u with alcuhred Fr) 
(20.9 - %02) 

(12) PERCENT OF ISOKINETIC SAMPLING 



4PPENDlX - ?I 

CONSTRUCTION PERHIT 



t i t .  ~r:arik h. ~ n l o e  
~ictiardson f i  Bass ~ot i s t tuc t ion  Co. 
5320 Itighbay 763 \forth 
~o l tmbid ,  k0 65202 

E :  n i t  Permit h p p l l c n k i o n  
~ a c i 1 i t . y  Nunrber Po~~-0~94-005 

bedk Mr A Enloe! 

Bhclbsed kith t h i s  iettei-  is  your permit t o  constrtick. Please note the special  
cohdit ioris otl the ~cccmpanyincj pages. bpetdtioh i n  accordarice d i th  these 
condition3 and your hermit applicatiod i a  hecessary t o t  continued compliance. 
The docwent en t i t l ed  "Review of ~ ~ p l i c d k i o n  for Authority t o  construct" i k  park of 
khb peimik ad well and should be kept with the permit iri yodt files. 

y he t evers i~  side of y o u r  bermit c e r t i f i c a t e  has iinportank information concerning 
yoUk r igh t s  and obligatiorig . 
fk yod ha"@ any qt~estions or n ~ e d  additional information regerding t h i s  yea 
cnn contact me by phone a t  ( 1 1 4 )  751-481i or yod may write t o  me a t  ne~artment of 
tlatukal. Resources; n i t  Pollution control Program, P.O. Box 176; Jefferson c i t y ,  
MO 65102. 

Mf.chae1 J. s t ans f l  
~tivikonmenkal Engi 

c : [~e f  kerson C l  by Reglonnl of f ice  
APCF Tsclit~ical Suppot-t 
Fi le :  PORT-0094-005 



The pertnlllee Is srtlliorlted to construct ~ n d  opelate subject Io Ihe lollo*ing special condlllons: 

(rPEhATfbG CONDITIONS: 

1 .  Th js  t3cil.i k y  s h a l l  prodtice no moke than 300,000 tons of aspllalkic 
concrete daring sny 12-month period. 

2.  his k a c i l i t y  sha l l  ase n baghouse, a s  specified in  i ts  permit appljca- 
{Ion, i n  o rde r  t o  control  the patkicdlate emisslor~s from the asplralk 
plt+ntr ~ h l s  baqtiouse s h e l l  be i n  Use d t  a l l  timed tha t  the  asphalt  
pldnk i s  1 h  production; nnd sha l l  be operated and mainkdined J n  accor- 
ddt~cc! d i t h  the manufactttrer' a spdcificcltionw .  he haghotlse s h a l l  be 
eMipped trith d gauge oi- meter khich indicates  the  bressrire drop across 
the baghottse. The presstlt-e. dkop @hai l  be itldicoted i n  the same un i t s  a s  
t-eporked in the t e s t  report  tequlred h e l d .  ~ h j s  device s \ i a l l  be 
located such tha t  it can be eas i ly  read by ~epar tment  of hatural  
Resotitces ' bersohnei. 

3. h m i r ~ i m u m  of b e t  system controls  jncluding water sppl icat ion i s  tequired 
to he fmplemented on a l l  dust fiodrces inclbdincj, but not l imited t o ,  
I ~ d d l  toads, vehicular tt-rrf f i c  areasi  and aggregatd bkorage pi1 es khen 
conditions etti'st which clodla othet-wise cause d violat ion of ~ i s s o u r i  
~ ~ j t e  10 CSR 10-6.170, " ~ e s t r i c t i o n  of ~arkicolatc! Matter f tom ~ecomincj 
hitborneqi or M i s ~ o u t l  Rvle 10 CSR 10-J.08ai "~eskr ick ion  of Emission of 
Visible Air contaminants . 'I  

4 .  Records of monthly and arinual tonnagek of aspha l t i c  conckeke sha l l  be 
kept on-s i te  f o r  a t  l e a s t  two ( 2 )  consectikive yedts.  heb be tecords 
s h d l l  be made dvdilahle immediately upon verbal i-equest t o  beparkmenk ok 
ha ta td l  ~ e s o u r c e s '  petsonnel 

3.  The exhailst gas btteant from t h i d  d'sphdlk pldnt shftli hot coiika!.n 
bdkticdldtt! matter In excess of 0.04 G R / ~ S C F  dnd s h a l l  hot exhibi t  an 
opdcity of 20 percent; a s  s e t  kotth i n  f l issoari  Rdle 10 CSR 10-6.070, 
"Aed Sodtce Petfotmance 9tandakdd 1'' ~ubbdkk I (40 CFR 60.92) . 

PBRPORMRNCE TESTING C O N D ~ T I O ~ ? ~  

I n  order t o  quantify air pol lutant  emiesiona, petformonce tes t ing  sha l l  
be required i n  accordaric:e with the following procedures: 

- - ------- - - . . - ~ - - .- . -- 
rail 11)O 1704 (10 90) 



the  permittee is duttiorlzed to corrstrucl and operate subject to IIie Iollowlng special cot~dltlons: 

6 .  ~ l i l s  f a c i l i t y  sha l l  conduct d pekformance test, in accordnnce with the 
t e s t  methods and procedures outlined be lo^, i n  ordet to  demonstrate 
compliance wit-h Missouri Rule 10 CSR 10-6.090, " N ~ M  Source ~e r fomance  
~ t d n d a r d s , ' ~  Suhpnrt 1 (40 CFR 60.92) ;  The applicant shal l  determine 
compliance k i th  the part iculate  mattet standards contained in  subpart 1 
by hsing the following reference method$! . 

n )  t4ethnd 5 for  the concentrdtion of particillate matter, 
b)  Method i £o t  sample and velocity ttnverses, 
C )  Hetfiod 2 for veloc\t.y and volumetric flow rdteb 
d)  Method 3 for g ~ l s  dndlysis, 
e )  t4ottiod 4 for  moisture content of stack gases, arid 
) Met-hod for  plunie opacity. 

7. t t i t t i j n  s ix ty  ( 6 U )  days of achieving the maximum production rnte of the 
bkocess, but i n  no case hot laket than one huhdred eighty (180) days 
t i t ter i n i t i a l  fitarkup, the ownet/operatot sha l l  have conducted the 
keqiked perkotmance test ing and submitted the kesttlks of said testing. 

t3. Th6 date on which performance t e s t s  bke condticted must be pre-arranged 
~ l t h  the Air Poflution control Program (APcP) d m i n i m t t m  of t.hirky (30)  
days brio* to  the broposed t e s t  date such that the npcp may arrange d 
pretest  meeting, i f  necessary, and assutd that the t e s t  ddte is accepk- 
&bie £or ad observer t o  be ptesent. The khclosed proposed ~ e s k  Plan form 
will fierve the purpose of notification dnd must be approved by the WCP 
briar to  conductihg thc! r ewi red  emission testihg. 

9. Two copies of d ~ r i k t e n  repotk of the petfonnahck kcst tes l j l ts  shall. be 
submitted t o  the blrecknr o t  the APcP ui th i f l  t h i r t y  190) days of comple- 
t lon of dny f-eqtiikkd test ing.    he tepott   st inclltdd legible  copies of 
the kaW data kheetb analyt ical  ihsktttrnehk laboratoi-y data,  and complete 
sample calctilations tkotrl the kegtiired U 9 .  ~ n v i t o m e n t a l  ~ r o t e c t i o t i  
Agency ( E P A )  Method f o t  E I ~  ledst  ant! earnpie Wh: 

The t e s t  teport  if3 t o  ttillq accouht tor d l1  bperatjonai and emission 
parameters ~dd tes sed  i n  the petmit conditions as bel l  ti$ i n  any other 
applicable a t a t e  or  fedeta1 rulea or tegdlatione. 

101 Petfomance kestiricj sha l l  be conducted under the condition of maximum 
pi-ocks~/prodltction ratei ot hithih ken pet cent (10%) of t h i s  rated capaci- 
t y .  The ptocesr,/produckion takd a t  which perfotmance test ing is conducted 
shdl l  become t h e  maximum pkocess/ptoduckion rdte a t  khich this source of 
emissions is  permitted to  operatt!, uhdek the duthority granted by th i s  
petmi t . 



t h e  bertnltlee Is d~ll iorlzed to cotis~rucl and operate sublect to Ihe lollowlng special condlllons: 

ii. A c t u a l  c o n d i t i o n s  under  which performance t e s t i n g  is conducted s h a l l  b e  
keco tded  e v e f y  f i f t e e n  ( 1 5 )  mindtes  khkoughout each of t h e  test t u n s .  These 
c o n d i t i d n s  a r e  t o  i n c l u d e  a l l  t e l e v a n t  p k o c e s s / p r o ~ c t ~ o n  as w e l l  
R S  a l l  parametel-s r e la t j - t lg  t o  t h e  s t d k u s  o f  emiss ion  c o n t r o l s  such  a s  t h e  
f i ress t i re  d rop  d c t o s s  t h e  baghouse: b hid d a t a  is t o  b e  i n c l u d e d  i n  t h e  
e m i s s i o n s  test r e p o r t .  

2 ~ e s t i n c j  s h a l l  he conducked dutincj  p e r i o d s  o f  r e p r e s e n t a t i v e  c o n d i t i o n s  a t  
t h e  maximum ptocesf i /prodt tc t ion k a t e e ,  no t  to i n c l u d e  p e t i o d s  of s t a r t u p ,  
s h ~ t d o w t i  j o r  malktinc t i o n .  

3 .  The hue1 used d u r i n g  p e r f o n a n c e  keskinrj  s h d l l  be t h e  korsk  p o l l u t i t i d  f d e l  
t h a t  is i n t e n d e d  t o  h e  t i ~ e d  a t  th i -6  t d c i l i t y .  ~t d  ~ o r s e  f u e l  s u b s t i k t i t e  is 
b e d i t e d  I n  t h e  f t t t u t e ,  d n6b perkohnanci! test  s h d l l  bb  conducted.  

i 
i 4 .  Tfid owrrer or o p e r a t o r  s h a l l  p r o v i d e  @ b t f o m a n c e  kesk ihg  f a c i l i t i e s  as 

kollowg ! 

A )  Siife sampljhcj p l a k f o t m ( s ) .  
h )  S a f e  a c c e s s  t o  samplihcj p i a t f o m i ( s ) .  
C )  u t i l i t i es  t o t  sampl ihg and t e s t i n g  equipment.  
d )  ~ a m p l i h c j  p o r t s  adequa te  kok test  methods a p p i i c a b l e  to t h i s  

f a c i l i t y .    his i n c l ~ d e s !  
(1) c o n s t r u c t i n g  t h e  d i r  p o l l u t i o n  c o n t r o l  sys tem such  t h a t  

v o l u m e t t i c  f l o d  takes dnd p o l l u t a n t  emiss ion  r a t e s  can be 
a c c ~ l r a k e l y  de tenn ihed  by a p p l i c a b l e  tes t  methods and proce-  
d u r e s  : 

(2) ~ r o v i d i n g  d  g t d c k  or d u c t  f r e e  o f  c y c l o n i c  f low d u r i n g  per -  
formance t e s t e :  and 

( 3 )  Removal of the p o t t  c a p s  24 h o u r s  prior t o  t e s t i n g  t o  v e r i f y  
b o t h  t h e i r  t b m o v a b i l i t y  as  w e l l  os f u l l - d i a m e t e r  c l e a r a n c e  to 
t h e  s t a c k :  c a p s  may be t e t a i n e d  hand t i g h t .  

15: Perfoimance t e s t e  s h a l l  be c o t ~ d u c t e d ,  and d a t a  keduced, i n  accordance  wl th  

I 
s p e c i f i e d  Rm T e s t  Methods bnleski ari e q u i v a l e n t  o r  d l t k r n a t f v e  test method 
i s  o t h e r w i s e  approved by t h e  b i t e c t o r l  

16. Unless o t h e r u i s e  ~ p e c i f i e d ,  each performance test s h a l l  c o n s i s t  of t h r e e  (3) 

I sepelrete t u n s  u s i n g  t h e  a p p l i c a b l e  test method. Each tun  s h a l l  be conducted 
kok t h e  t ime  and  u n d e t  t h e  c o n d i t i o n 8  e p e c i f i e d  i n  t h e  a p p L i c a b l e  s t a n d a r d .  



-- -- -- 
PAGE 5 

I 7 hb pertnitlee Is nulhorized lo conslr~cl ~ t i d  operate sub)ecl to the lollowing special co~ditions: 

t 
17. For ~ I I P  purpose of determining complidt~ce! k i t h  spplicable standards, the 

drf  khmetic mean of testilks of the three (3 )  kuns shall  opply .  o n l y  under 
take citcl~mstances end tipon epprovdl b$ the ~ i r e c t ~ r i  may compliance be 
detcrrnltled by the dkithmetic meatl of t t ~ o  ( 2 )  t-uns. 

10. The source s h a l l  report t o  the Air ~o l lu t io r r  ~ o n k r o l  Program ~nforcemenk 
section, no latop khan ken ( i o )  dayd a f t e r  the end of each m o n t h ,  If the 
i3.-motikh ctlrnuldtive t o t a l  i n  condition htrmbet 4 shows that t.he source 
bxceeded the llrnitations of condition number 1 (300'000 tons) .  

19. ~ichai-dsotl & Bass ~onsttllct ion company sha l l  a f t i ~  permanen t and observable 
idehkifiers on nil equipment associdked with t h i s  permit w3thin t h i r t y  (30) 
ddvs of obtatniticj each piece of eq~lprnent, The company  hall ptovide the 
nit- ~ol lu t . ion  control Program wit11 a l i n t  of czqiprnent and t h s  associated 
iden t i f i e r s  kl . th ln  t h i r t y  (30) days of the issuance of t h i s  permit; or 
receipt of each piece of equipmenti whichever occur$ l a t e r .  



t lt idct t l t ~  A r~ t l i o t l (~  c ~ f  RShio 6 f j  A t i t 1  I i ic t:rtlcral <:lean A l t  Act tltc nl~plI<-.?hl Is mtl~iori7c(! to cotlstntct ltle 
ta~l l l ty  tIcsct1l)cd I,clonl, In ~ccnrrlat~r-c wit11 t l l r  lam,  ntlcs, ant1 conrlltlons ns sct torth trcrritl: 

t )nttlcr: Richa t r i son  b Bass ~ o n s t t u c t i o n  Company 

t:Aci!lty Nd111e: R i c l ~ a t d s o n  & Bass ~ n n s t r u c t  i o t l  Company 

bdt-tilty/(t(t!tts!+ j Ml.j.es ~ o t t h  of f -70 on  ilwy 54 ( b e s t  s i d e  of t o a d )  

~ ~ p ~ l c ~ ~ t o t ~  tot AtiOiotity to t:otistrttct ivfis m ~ ( I r  tor: 

h new a s p h d l t i c  c o n c r e t e  ~ t n d u c t j o n  b l d n t ~  which will 
he used fot cnmmetc ta t  and h4ghway c o n s t r u c t i o n .    his review 
w a s  conduc ted  4n ~ c c o t d a n c e  wi th  s e c t i o n  ( 3 )  o f  10 CSR 10-6.060, 
" F e r m t t s  Reqtr i red."  A k k k  

0 ~ p t c l d  <:oticlllIons are fiot npplicnl,lc I t )  tltis pctrnlt. 

~pcr.ia\ t:r,nc!illotis do q ~ p l y  I t ,  ttlls pcttirlt atld dte llstcrl fs atldclttt~et~ts stlrl lng t ~ t t  pggc 2. 



kkVlEW OF APPLICATION Fofl AUtHoblN to  coNstRUcT 
A SVNTHETIC MINOR S O U ~ ~ C E  OPEHAtloN 

Permit Number ( osg3-111f 1 

I%c~ldrdson & Bass construction ~ornpany hojec! Ib: POD T - ~ 0 9 4  - 005 
Plahf 3 

SE Vt, NEv, Section 31. Tofinship 49N. Range 9W cotnplele: March 12. 1993 
CallaWa~ County Reviewed: April 12, 1993 

This tevlew is conducted under Section (3) 01 10 CSR 10-6.060, Perrrrils 
Required. 

1 subpar1 l ol  IHe New Soutce Periotmahce ~tandards. Slar~dards oi Peerfor- 
lnilhce for Aspl~afl Collcreld Plants, is applicable to this source. Thls subpart 
fequires a petforrnarrce test of the asphalt plant lo demonstrate compliance 
With emission limits. 

a Ttid equipmetit at this location is considered to be portable. 

1 Thls facility is considered to be a mlnot source operation. 

J No adversd ambient air quality impact Is expected to occur as a result of the 
operation ot the proposed equipment. 

a Approval of this permit application is tecommended; subject to conditions. 

GENERAL DESCRIPTION 

Meckw&&son~avin~ Company has made appiicatlon lot authority to install and 
operate a ne* asphaltic coocrete production plant, which will be hsed tor con~rnercial 
and high&a)r cohstruction. This plant will produce a tnaximum ot 400 tons ol 
asphalt per hour, arid wiil be limited by permit condition to an annual production tale 
bf 300.000 tons o l  asphalt. A baghouse will be used lo control emissions of particU- 
late mattet from the asphalt plant. 

7hd emission factors hsed in this review atcj obtained from the EPA document AP-42 
Co~ilpilaljorl of Air Pollutanf Emjssior, Faclors, 'sectio~ 8.1, Asphallic Corlcrefe Plarrls, 
Sdctlo~ 8.19. I, Sand and Gravel Processing, Seclion B. 19.2. Crushed Slor~e Pro- 
cessklg, Section 1 1.2.3, Aggregale kndl ing and Siomge Piles, Section ! 1.2.6, 



Unpctked ed~ddds, dhd h g i t i ~ g  Dust Control t d c / ~ ~ o / o g y ,  hloyes bald Corporation. 
Otlemdhn bI.dl., 1983. Conditioned potential 8mlssl0tts (cPE) ere bdsed on d 
ptoduclion tele bf 300.000 lons ot asphaltic cohctet€! pet yeat wilh \he bollullon 
bonttok in place, ehd opetaBonal. Uncondilloned potehtlat emlssiohs (UPE) are 
based bn a tnaxirnum hourly eroduct\on tate 01335 tons of asphalt and crushed tock 
lot 8760 hours pet yedr, hith \he pollution conlrols in place and opetattonal. 

t h g  lolal emissions lrom the asphelt plant, when operated at a production lirnil of 
300.000 lotis asphalt per year, ate estimated lo be 23 lons PM,,. It this asptiall 
blah1 Wetb operated for 8760 hours pet year, ernlssions are then estimated lo be 268 
lons PM,,. 

the emissions In tons pet yeat are broken do&n as tollows: 

~ E R M I ~  RULE APPLICABILITY 

th is review is conducted tmder Section (3) of 10 CS# lo-6.060, Pemiis Required. 
Cmpllance *ith this section of the rule means thd the broposed source will not 
Ihtetfere \kith the attainment or maintenance 01 ambleht ait quality standards, will hot 
bdUsg ot cohtribute lo ambient air concentrations in excess of any applicable maxi- 
tnUM ellowble ihcredse as listed in 10 CSR 10-6.060 subsection (7)(0) Table 4 ovet 
Ihd be'selihe concentralion in any attainment or unclassified area, will not violale any 
s~pl icabb emission control tegulations or the Air Conservation Caw, and will not 
cause en advetse Impact oh visibility In any Class 1 atea. 

the follovvlng list btietly describes the rules \hat reslrlc! emlssions lrom facilities of 
!hid hatUib. other rules not listed tnsy applj to (his lacilily ahd can be found in the 
Missouri Code of State Regulations, Title lo, blvlsion 10. 

Missot~tl State hegulatton 10 CSR 10-3.050 Resfricfion ol EnrissioH of Rdiculale 
MaHt # r o ~  hduslrial Processes  ill apply lo the dryet druni plaht. This regulalion 
te~tticls tho emission 01 parliculate maltet in (he source gas 01 ah operation. The 
tndximuM allohable emission tate fron~ thls process Is 66.3 ~ouhds per h o ~ r .  The 



dtyet drum Is expecled to enlit approximately B pounds ot particulate matter per 
hout, ~ l i l c h  IS In c ~ t n p l l a n ~ ~  with this regulation. 

Missour1 State begulalion 10 CSR 10-3.080, Reslrlctlon 01 Emission ot visbb Air 
Conlamlnanls, specifies the maximum ello~able shade ot opacity of visible air 
eoh\atnihdht emisS/ohs. 

Mlssoutl State hegulatlon 10 CSR 10-3.090. Restricliorl of Emisslon ol Odors. 
resttlcts the brtiission ot excessive1)r odorous matter. 

miss our^ stale beg~latlon 10 cSR 10-6.1 10, ~ubmksloil  01 Emisslofl Data arid 
Process /r~fant~ation, tequbes sources lo submit emissions data to this program In a 
timely and accurate mannet.. 

Misso~rl State Regulation 10 CSR 10-8.170, hesfricflon of Parficulale Matter lo lhe 
Artrbient AC Beyond f l ~ e  P~ernises of Origin, testrlcts the emission of particulate 
tnattet to the ambient alt beyond the premises of origin. 

&bpdr( 1 at the New Source Perlotmance Standards, Standdrds ol Periorn~ar~ce lor 
Asphall Concrete Planis is appltcable to this soutce. Thls subpart requires a 
bettotmaha lest of the asphalt plant lo demonsttale cornpliahce Vvith emission limlls. 
thls ~ubpet l  elso limits the particulate emlssion tete ttom the operation ol the asphalt 
plilnl10 E! bate not lo exceed 0.04 grains pet dry standard cublc loot (0.04 gridsol). 

t h e  locstlon of this facility h Pulaski county is an "ttatnment area% all criteria 
po l l~ ldh l~ .  None of the Prevention of Signiticenl Deterioration (PsD) regulations hill 
apply, hot Will any of the kational Emission Standatds lor Hazardous Air Pollutants 
(NESHAP). 

The amblen\ alt quality Impact due to the operatioh of lhls facility is estimated using 
&A's SCREEN model to eslimate the impact from the asphdl plan(. The ambled 
dit quality impact from the elant Is estimated to be be pglrn3 on a 24-hour basis: the 
Ndliohal Ambient Air Quality Standard (NAAQs) lot pattic~lale maltet 40 microns ot 
Smdllet (PM ) Is 150 pglm 24-hour basis. t h g  bpetallon o l  \his plahl should 
Ih@relote ho lo cause eny \rlola(lohs of the NAAQs 'statidatds lor particulate matlet 10 
triictohs bt Stnallet. 



STAFF RECOMMENDATION 

On lhe basis of lhls revie* In accordance with Section ( 5 )  ol Permits Required. I 
tecotnmend this permll be granted with conditions. 

04 /& /?PJ 
Date 



1l10 CI~I~ISSIO~ laclots t~sed ate obtained trom the EPA doc~tneh! At)-12 Cornpila/brr ol Air Pollrttfir~l 
kntlsslorl rdctors, Seclto~ 8.4, Asplr;llfic Cortcrete Pbrrls, Sec l lo~ t l . i g . 1  sand and Gravel Process- 
big, Sectioi~ 8.ig 2 ~ r u s l t e d  Slorte Pmcnsslrrg, Ssclion 11 2 . 3  Aggregate I l f t~d\;r~g d r ~ d  Slorngr, Piles, 
Seclloii 41.2.6 Ur~paved hoeds, a t ~ d  hlgHive Drrsf ~ o n l m l  technology, Noyes batd Cotporalion, 
1983. Col~ditlohed potenlial en1issiot1s (CPE) ate bdsed oh # ~toddctloh tale 01 300,000 Ions 01 
bspli~l l lc conctele bet yeat wtth the pollution cot~trols In place ~ n d  operational. Il11cotiditlo1ied 
bolet~llal emlsslot~s (UP€) are based on d rnaxlrnt~m l ~ o ~ t l y  brodt~ction tale 01 400 totis 01 nsptialt lor 
8760 h o ~ l s  bet year, hit11 the pollutioh cohtrols In placd end operational. 

bhykh/oHUM M l x ~ n  kMlssloEJs 
A bngltousd Is used to conlrol the gmisslot1s 01 pcrtticrrlde tnattet from ttie operalioh ot thts nsplinll 
blaril. t l i d  &nhUdl emisslohs are expressed as "conditioned potential" emissions, ~ n d  ate es~itnated 
to bd: 
P~rticblale Mattet = (0.02 lbs/lo11)(400 tonsdit) = 8 lbshlt = 9 IO~S bet yeat 
sultrtt bloxldd = (0.12 bsnoh)(400 tonsnlt) - 48 (bsh~t = 1tj tons pet yeat 
Mitrogetl oxides = (0.036 lb~n011)(1oo tondit) = 14.4 lbsn1t = 5.4 tons pet yeat 
CatboH Moho%lde = (0.038 lb~non)(400 lonslhr) = 15.2 b s h t  = 5.7 torls pet year 
Volatl)d Otganic Compoltnds = (0.028 lbsnon)(400 tonshlt) = 1 1 .P Ibshlt = 4.2 lotis per yeat 
~olycycl ic Otgahlc Material = (O.DO0026 lbsAoh)(400 tonslht) = 0.01 Ibsnit = 0.004 tonslyr 
Aldel~ydeb = (0.02 bsdon)(400 (ohsnlt) = 8 lbsfirr = 3 \oh's bet yedt 
kotrn~ldeliydd = (o.ooo t 5 bsnoti)(400 lonsh~t) = 0.06 Ibsh~t = 0.02 tons bet y e ~ t  
2-Mefhylptopahal = (0.0013 lbs/toh)(400 tonsnit) - 0.52 Ibsht = 0.2 lohs bet yeat 
1-#utahol = (0.0021 b s n ~ r r ) ( ~ o o  totlsA~t) = 4 Ibht  = 0.4 tohs pet yeat 
d-Methylb~talh~l= (o.ot6 bsnon)(4oo totlsnlr) = 6.4 tbsnlt = 2.4 Ions pet year 

CONV~YIMQ 
Ant~urll t t i t o ~ ~ h p r r f  - 300.000 tons pet yent 
Mdxtmum besign hate = 400 lotis pet hour 
Etnls!4oH lactot  (PM,,) - 0.0002 pounds pet ton 
Et~iIssIoh hatd (PM,,) = 0.08 lbsA1t 
krnlssto~ hat@ (PM,,) = 0.03 tolls pet yeat 

BIN Loht~lN~ 
Ahtitla! n~rorlgl ipbl = 300,000 inns pet year 
Entisstot1 Faclot = 0.0001 pounds pet ton 
kmlss lo~  Rate = 0.02 tons pet year 

S T O ~ ~ G E  PILES 
Stotagd of crushed tock frt plies tesirlts In lugitive patticulatd emission's ftorrl loading the tock otllo Ihe 
plld, h lnd erosloh, and temovlrlg lock from the pile. Equlprnenl l t ~ t l i c  In the slotage Rtea also creates 
trlgithrd emisslohs. tilough tllese btnlsslohs will be Included in thd halculalioh ot emissions horn 
bt~paved haul tonds. Ernpirlcal Iotmrllae tot slotage bild etnlssions ate ttom Section 41.2.3 01 AP-42 
Aggregate klandlit~g and Storage Piles. 



wlietd kt = etnlsslot~ lncfot In pounds per ton 
k = patllcle slze h~ttltlpllst = 0.35 lot PM,, 
U = trtedti whd  s p e d  = 42 mptl 
M = tnols\Ute coriteti\ of tnateria! = 0.7% 

so: El = 0.0 15 pounds pet \oh 
kmbsloti Rale (PM,,,) = (300,000 l o n s l y r ) ( ~ . ~ l l  h~A0n)(o.o005 (ohsflb) = 2.3 tons per year 

+hieid s = sill eonfen1 = 1.6'?!0 
p = humbet o l  d ~ y s  \kRhotd nt least 0.01 Indtes 01 pteclpllallotr pet yeat = 110 
1 = petcent o l  lhn6 whid speed exceeds 12 tnph at mean plte tielght = 32% 

SO El = 4.2 porlnds pet acre pet day 

ktnlssloh~ = (4.2 Ib/acte/day)(i acte)(365 days/yt)(0.0005 tontlb) = 0.8 tons pet year 

LoddInd OUI ot tllepitkvj 
From 11d statrdpoint o l  ernlsslotrs genetallon, the loading ou! ol tnatetial trom dorage piles Is slmllar 
!d lodding ohto the piles. The emlsstons c~lculallons ate th@ sanie. The anhual etnisslotis Itom 
loading oul born lhe piles Is itren 2.3 tons PM,, pet yeat. 

where: k = particle slze triuHlpIlet = 0.38 PM,, 
s = sllt content - 12% 
s = tnean vehicfe speed = < 15 mph 
W = mean vehicle wetglrt = 10 tons (empty) and 32 Ions (lull) 

= mean hurnbet 01 wlienls = 12 
p = number 01 days wittt at leas\ 0.04 indies of preclpitatiott per year = 1 10 

El (empty)(PM,,) = 3.0 pounds pet vetilcls tnlle travelled. 
El (lull)(PMt0} = 6.7 bouhds pet vetilcle niAe travelled. 



Nuinbiit bl truck (rips bet yeat Is bdttal to the ahnctal ptoductloh dtvlded by trrick capacity. Witli a 
truck berbacw b! 15 lo 22 toh!! 01 tock, 20,000 touhd trlp6 btit yedt ~klll be tequired. t l re haul toad 
\eh$h I8 ~st t t r labd 10 bd 0.3 tnlld. 

Patll~ulnte ktnlsslons Hnlci. khpty trucks, FM Etnksbhs = 4.5 tons pnt ynnt 
Partlc~lalci ktnlssions Rate, Loaded trucks, PM,, Ernisslot16 = 10 Ions pet vedi 

Aggtegete PM Ernlsslon Rale (lotided trucks blus ~)mpty ttucks) = 14.5 tons pet year. 

toiAL kMlssloNs ~hoM As~ l lh l t  PLANT 
1110 total emlsslohs trom llir, processes belncj permitted, bhen opetrrted el ptoduc(iot1 limit of 
300,000 (ohs asbhalt bet yeat, otd es!im~ted lo be 23 tom PM,,. It \Ills asptiall plan1 were operated 
lot 8760 holltd bet yeat, l l id etnlsstohs ate then es\hnated la bs 26a tons PM,,. 




