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TEST CERTIFICATION 

I certify that the enclosed test results are true, accurate, and authentic. I was personally responsible 
for all phases of the testing to determine the particulate and visible emissions from the CMI Drum 
Mix Model PVM-375 Asphalt Plant at the Leo Journagan Construction Co., Springfield, Mo., 
location. 

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

AEROMET ENGINEERING, INC. 

a h z _ - u  
Tom Scheppers, P.E. 
President 
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INTRODUCTION 

AeroMet Engineering, Inc., located in Jefferson City, Missouri, has been retained by Leo Journagan 
Construction Co., located in Springfield, Missouri, to determine the particulate and visible 
emissions from a new Model PVM-375 asphalt plant installed at the Journagan Construction site, 
located at U.S. 65 &Evans Road, Springfield, Missouri. Performance testing is required under the 
condition of a construction permit (# 1293-016) which was issued to Leo Journagan Construction 
Co. by the Missouri Department of Natural Resources. The asphalt plant is also subject to the Code 
of Federal Regulation (CFR) Title 40 Part 60 New Source Performance Standards (NSPS) Subpart 
I - Standards of Performance for Hot Mix Asphalt Facilities. USEPA Methods 5 and 9 were used 
for the testing with no deviations from the standard procedures. The asphalt plant is permitted to 
produce up to 760,000 tons per year, emission rate of no greater than 0.04 grainsidry standard cubic 
foot, and less than 20 percent visible emissions. 

Source testing took place on July 20, 1994. Pre-test planning was accomplished by phone 
conversations with the following individuals: Doug Elley of Missouri Department of Natural 
Resources; John View, Vice President of Leo Journagan Construction; and Tom Scheppers, P.E., 
of AeroMet Engineering, Inc. 

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

Weather did play a factor during the testing program, causing a delay in testing and affecting the 
production rates near the end of the t h d  run. For most of the test runs, the sky was mostly clear 
with a storm fiont moving in. The storm h t  the facility near the end of the t h ~ d  run with heavy rain. 
Testing was continued until a port change to the last port at which time the test was delayed 
approximately 5 minutes and resumed for the remaining 12 minutes after the heavy rain passed. 
After the rain had k t  the area, production could not be maintained as well as prior to the rain due 
to the excessive unanticipated moisture. The temperatures were around the upper 80's to 90's. 

IL SUMMARY OF RESULTS 

The results are summarized in Table I. Actual emissions results are listed for particulate and visible 
emissions. The results of all three runs demonstrate compliance with the allowable limit of 0.04 
grains per dry standard cubic foot (grldscf) and 20% opacity. The asphalt plant was operated at 
approximately 465 ton/l-ir of both aggregate and asphalt. A detailed description of the process is 



TABLE I 

Leo Journagan Construction Co. 
Summary of Particulate and Visible Emission Test 

CMI Drum Mix Model PVM-375 Asphalt Plant 

Run 1 Run2 Run3 Ave. 
07/20/94 07/20/91 07/20/94 

Process Conditions 

Production Rate (ton~hr) 465 466 465' 465 

Stack Conditions 

Stack Gas Temperature (" F) 289 287 281 2 86 
Actual Gas Flow (ACFM) 41,372 42,347 43,056 42,258 
Std. Gas Flow (DSCFM) 18,607 18,198 17,947 18,250 
Isokinetics (%) 100 103 103 

Emissions, Actual 

Visible (percent) 0 0 0 0 
Particulate (Ib/hr) 1.08 1.05 1.00 1.04 
Particulate (gr/DSCF) 0.0067 0.0067 0.0065 0.0067 

'Average of normal production prior to heavy rains 
See Section I 



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. 

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

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

The 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 grsun loadings. The estimated accuracy of Method 5 is approximately +!- 20% 
based on results of collaborative tests. 

IIL DESCIUPTION OF THE PROCESS 

Leo Journagan Construction Co. purchased and installed a new asphalt plant at their facility, south 
of Springfield, Mo. The asphalt plant consists of a new CMI Continuous Drum Mixer Model 
PVM-375. The Model PVM-375 asphalt plant is a fmed plant with portable capability. The Drum 
Mix Asphalt Plant consists of a cold feed system (five bin hopper), conveyors, a dryer drum with 
an integrated dryerhixer, asphalt storage, fuel storage, and two product storage silos. 

A process description is as follows: Virgin aggregate is transported from storage piles to five 
independent bins by front end loader. The bins of specific sized aggregate are fed independently 
and continuously onto a feed belt. The feed belt supplies the correctly proportioned aggregate to 
the dryer drum. Feed rates are determined by automated controllers in order to blend a proper mix 
meeting any required specifications. The aggregate enters the rotating dryer drum at the upper end 
The aggregate is heated with combustion fuel in the rotary d m  by direct contact with the 
combustion gases. 

After leaving the drylng area, hot asphalt is mixed with the aggregate. From the dryerhixer, the 
mixed asphalt is transferred to a storage silo. Asphalt can be stored and dispensed to trucks without 
interruption of the production process. 



Combustion products, moisture, and particulate fines from the process are pulled from the 
dryedmixer. All gases and fines 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 rectangular stack to 
discharge to the atmosphere. Test ports are installed in the upper portion of the stack. 

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

N. DESCRIPTION OF TBE SOURCE 

The asphalt plant exhaust _gases are controlled by a baghouse prior to exiting through a rectangular 
stack. The gases discharge to the atmosphere through a 25-foot stack. Stack dimensions inside the 
wall are 42 314 Width by 57 112 inches, as measured at the test ports. The effective diameter is 49.0 
inches. 

The test ports (five equally spaced along one wall) are located 6 1.25 inches (1 -25 diameter) from 
the stack exit, and 245.0 inches (5.0 diameters) fiom the last disturbance (Louvered damper). The 
damper is adjustable automatically in order to maintain proper air flow under any condition. 

V. PLANT OPERATING CONDITIONS 

The asphalt production process was operated in a normal operating manner. The average production 
rate during the test was approximately 462 tonshour of finished asphalt product. Raw materials 
were consistent with normal materials used at thls facility. The aggregate was obtained fiom the 
quarry and stored in uncovered piles. Moisture content of the aggregates was typical. Fuel used 
during the entire test duration was natural gas. 

The plant operation data for the period July 20, 1994, is presented in Appendix K. This data has 
been recorded approximately every 15 minutes during each run. The data includes time, process 
input weight for both aggregate and total asphalt, arid temperatures. The pressure drop across the 
baghouse averaged approximately 3.8 inches of water. This graph is also presented in Appendix K. 
A summary of the production rates and baghouse pressure drops are presented in Table IT. No 
asphalt mix was recycled during the tests. 

VL TEST CONDITIONS 

The Method 5 test samples were Qawn fiom four points on each of five traverses of the stack. The 
traverse point locations were specified by USEPA Method 1. Samples were collected isokinetically 
for a total of one hour for each of three runs (3.0 rninutedpoint). 



TABLE I1 

Summary of 
Asphalt Plant Daily Operations Reports 

Leo Journagan Construction Co. 

Run Asphalt Baghouse Diff. 
Date Number (TPH) Press. ("H,O) 

Averages During 
Tests 465 3.9 

'~verage of normal production prior to heavy rains 
See Section I 



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

A cyclonic flow test and preliminary velocity traverse was performed prior to the first Method 5 test. 
Stack flow conditions were acceptable for testing. All sampling points were found to have flow 
angles within 0 to l o .  The average angle of rotation of the stack gases for the 20 points in the 
vertical plane was less than 2". (Averages up to 20" are acceptable according to the USEPA 
procedures.) 

VII. TEST EQUIPMENT AND METHODS 

The test procedures and equipment used to determine the particulate and visible concentrations in 
the stack gases of the asphalt plant are described in Appendix E of t h s  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. 



Particulate Test Analysis 

JOURNAGAN 
MAIN STACK 
CMI ASPHALT PLANT 

Run Number 
Data Set 

Date 
Location 

Start Time 
End Time 
Barometric Pressure 
Static Pressure 
Volume of Condensate 
Volume Sampled 
Pitot Tube Coeffecient 
Meter Correction Factor 
Square Root of Delta P 
Orifice Pressure 
Meter Temperature 
Flue Temperature 
Percent C02 
Percent 02 
Diameter of Nozzle 
Area of Flue 
Sample Time 
Weight Gain 

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

In. Hg 
In H20 

ML 
DCF 

In HZ0 
Deg. F 
Deg. F 

% 
% 

In. 
Sq Ft 
Min 

Grams 

In. Hg 
DSCF 

% 
Lb/LbMole 

F P ~  
ACFM 
DSCFM 

Lb/DSCF 
Lbs/Hour 
Grs/ACF 
Grs/DSCF 

% 

Averages : 
Stack Temperature DEGR F : 
Flue Gas Volume ACFM : 

Dust Concentration Lb/DSCF : 
Grs/ACF : 

07-20-94 
STACK 

07-20-94 
STACK 

DSCFM : 
Lb/Hour : 

Grs/DSCF : 

07-20-94 
STACK 



Particulate Field Data Sheet 

crtonc rlgr U S  
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1 I 

P m ) m  No. 
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7 < -  
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c% 
. - . - - . . - - 

0 6  

I Temoerature O F  I 1 DryGas 
Y 

Pr 
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' - 3 7 3  1 A 3 7 5  I I P s  -- o 
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,* ,796 , . $ *  - f-76 O .' 
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3 1 . 3 6  I 1 3 . a ~  l a 8  l a 4 7 1  SB 1a3y 1 / 3 8  I I \a I 5 Kox.d3 I , 
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Bamrnetnc Pmuum I Ststlc Prmuum 1 Prom Numoor I 

Sample Pt. Tlrno 

Pitor Tube Leak Check: Beiore O K  After OK 
O L  Integrated aag Leak Check: Before After O k  

Auurnd 4C Mo~sturr Betom Attar 

3 L/* 11:~fa 307, 1 L e a k T e R ~ , ~ ~ ~ / . * ~ q  ~ . o i a @ ~ " q  



Particulate Fieid Data Sheet 

Pitot Tube Leak Check: Beiore 0 k  After O K  

Integrated Bag Leak Check: Sefore a l i ~ f t e r  OK 



Particulate Field Data Sheet 

P i t a  Tube Leak Check: Beiore OK After O K  

Intqratec 3ag Leak Check: Before OK-  After OK.- 



Particulate Test 
Method 5 

Impinger Volumes 

Run 1 Date 7/*/w Facility .Xounn/AWn/ 

lm pinger Final Initial Reagent Liquid Gain 

8 77.6 b a d . 0  
rucy 1 MGS ml 100 ml 

- 
ma 3 MGS ', ml- 0 ml---. --- Empty : 

Total: saz, 90 .- 

GS - Greenburg Smith - 
. * . . . - 

. . . .  - .  

MGS -~odified Greenburg Smith . . 6- - - . - - . .  . : . . . . .  7 .  . . . . . .  - .. . -  . -. - . . 
. . . . . . . . . . .  . ..L_ . . .  . - -  . - 

.~ . - . . . .  .. . -. - - . . . .  ..i:_ - - -  _ -  _ .. ;:- .. - 4  2 .  - .- - .  . *  - .... - . .  . . .  . -~. , -- . - .  - . . - - -  - . .  . . .  . - 
. - *. AS;.. . . . . . . .  '( . - .  . . ...- - . -  . -... 

. . .  
. 

. ,  - - . .  . . % .  . . ,  . - ..- - - .  . - 
. . 

. . . . . .  . . . . . . .  %.:I- . . - - ... . - -  
- - - . . . . .  - - .... - .  - .  

... . . . . .  
. . . 

. . 

AEROMET ENGRVEER2IVG, m. 
Testing Monitoring Consulting 



Particulate Test 
Method 5 

Impinger Volumes 

--C 

Run d Date 7/30 /9+ Facility JOURNA GAd 

Impinger Final Initial Reagent Liquid Gain 

cV14 6&5,? a 8 7, 3 ml 100 ml H2O % 3 , 9  1 MGS 

Ma 3 MGS ~ J - ? . O  ml We.6 0 m L  Empty 459 - 

4 MGS . /*/q1° 

/ 0 0 1 .  'f 
g < Silica Gel' I a.6 

--- 

(7x0 Total: . 

GS - Greenburg Smith 

MGS - Modified Greenburg Smith 

- 

- AEROMET ENGRVEERLNG, INC. 
Testing Monitoring Consulting 



Particulate Test 
Method 5 

Impinger Volumes 

Run 3 Date 19'4 Facility  URNA AWN 

Impinger Final Initial Reagent Liquid Gain 

637,q 
888.1 100 ml ~ S S ,  7 1 MGS ml Hz0 

3 MGS ,5-3 1.6 a - Q & t ?  0 ml- - -- Empty $57 - - -- 

c.5 4 MGS / 0 3 d .  7 ( ~ 1 8 . 3  - Silica ..- Gel /4,4 - 

GS - Greenburg Smith 

MGS - Modified Greenburg Smith 

AEROMET ENGIIVEEWG, me. 
Testing Monitoring Consulting 

(314) 636-6393 



CYCLONIC FLOW DETERMINATION 
Source 
Name TOC/RNAGMN 
Sampling 
Location /LrA/N =Ac& 

Date 7hO/k 

AEROMET ENGINEERING, INC. 
Testing Monitoring Consulting 

(314) 636-6393 



Analytical Data Sheet 
client PL/~/YA"A~' Project No. 4 7 r  Date 7 / d ~  /44- 

Run No. / Run No. 
d 

Filter Nc. 0.T Filter No. 06 
Acetone No. C> Acetone No. A6 
Amount 11ou1a lost durtng transDon 0 Amount liou~d lost aurtng transDon 

Acetone ~ l a n ~  volume. ml 2 .Ti Acetone Dlanu volume, ml 2 L'yo 
Acetone wasn volume. ml t v  Acetone wash volume. ml 1 3 0  
Acetone 51an~ concentration. mglmg (eq;atlon 5-1)" /,SX Acetone blank concentratton. mglmg (equation 5 4 ) "  /,SA 10- 
Acetone wasn blank. mg (equat~on 5.5)" 0. o 00 a Acetone wash blank. mg (equatton 5-51" 0. no O a 

We~gnt of Panlculate Collected 
9 

Less acetone blank 

We~ght of panlculate matter 

( Final We~gnt 1 Tare Weight 

0,6? /7 lh ,6?/J  
z f?c.&9~P 1?66'~34 

Welght Gatn 

0,0001 
o . o d / ~  

2 I I 

Volume of b q u ~ d  
Water Collected 

Run No. 3 Run No. &.d/vk 
Filter No. 07 Filter No. N / !  
Acetone No. A S  Acetone No. fit 

lrnp~nger 
Volume. 

rnl. 
Gnar / 

Amount l~curd lost durtng transpon 0 Amount ltquld lost during transDon O 
Acetone blank volume, ml &KO Acetone blank volume. ml &so 
&tone wash volume. ml f / o  Acetone wasn volume. ml N/h  
Acetone b!ank concentration. mglmg (equat~on 5-4)" Px / O  O6 Acetone blank concentranon. rnglmg (eauatlon 5-41" 

-G 

Acetone wash blank. mg (equatlon 5-51" ~ . O o 0  I Acetone wash blank, mg (equat~on 5-5)-. .- 

. 

Volume of Llqutd 
Water Collecred 

Silica Gel 
Wetght. 

9 

'Nelgnt of Danlculate matter 

Total volume ~ a ~ ~ e c t e d t  1 Q - i  ml] 
C 

Impcnger 
volume. 

ml. 

%a11 

Volume of Liqu~d 
Water Collec~ed 

Imotnger Silica Gel 
Volume. We~ght. i 

Silica Gel 
Wetghl. 

a 

lnltlal I 
L ~ o u ~ d  collectedl 

Taral Volume Collec:eal 

lntt~al I I 

I 
boula c o ~ ~ e a w  I I 

Q. ! mt 

I Final Welqnt Tare Weight I Wetaht Galn I 
t 71,7882 19~.m?9 !,=03 

Contamer 
Wergnr of Pantculate Collected 

9 

2 I I I I 

LIOUIO c311ec:ea I I 1 
Total Volume ~ollec:ed 1 I ~ ' 1  "11 

3 

Volume of Llcutd 
Water Collec~eo 

'Conver: werght of water to volume by dividing total welght increase by dens~ty of water (Iglml): Increase. a = Volume Water, ml 
I g l m ~  

"See Foaeral Register. Merhod 5 .  6.6. 8 6.7. 

I 

lmotnger 
volume. 

Less acetone blank 

Wetgnr of ?anrculate marter 

Sil~ca Gel 
We~gnt. 



EXPANDED RANGE DIGITAL THERMOHETER INSTRUCTIONS 

S p 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 t s  

S a m p l i n g  Time: L e s s  t h a n  1 s econd  

R e s o l u t i o n :  1  Degree  

F a h r e n h e i t  Model 

Accu racy  C h a r t :  

C e l s i u s  Model 

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

Temp. Range 

32 t o  932  OF 
9 3 3  t o  1382  "F 

1 3 8 3  t o  1832  OF 
1 8 3 3  t o  2000 OF 

3 1  t o  -4 OF 
-5  t o  -50 OF 

Accuracy ( + / - )  

0.75% + 2 OF 
1 %  + 2 OF 
2% + 2 OF ( t y p i c a l )  ~~ 

4 %  + 2 OF ( t y p i c a l )  
4  OF ( t y p i c a l )  
6 OF ( t y p i c a l )  

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

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  

Temp. Range 

0 t o  500  O C  

501  t o  750 O C  

751  t o  1000  O C  

1 0 0 1  t o  1200  O C  

0  t o  -20 O C  

- 21  t o  -40 O C  

1 -41  t o  -50  O C  

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

Accuracy  (+ / - )  

0 .75% + 1 OC 
1 %  + 1 O C  

2% + 1 O C  ( t y p i c a l )  
42 + 3 O C  ( t y 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 )  
Ir O C  ( t y p i c a l )  

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 ,  naked 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  
482 OF o r  250  O C ,  and s h o r t  t e r m  u s a g e  t o  572  OF 
o r  300  O C .  Cat. No. 4028. 



I)ry Gas Meter Calibration Sheet 

Client . Run By 

F'roiht NO. Date a - 2 3 -  CICC 

M u l e  L- 1 Barometric Pren as / 3  

A = OrificeScning .. 
Vw = Volume of Gas of Wet yest Meter 
Vd = Voiume of Gas of Dry Gas Meter 

Pw = Pres~urc of WetTen Mner --- -= tw = Tempemure of Fluid in Wet Test Meter - ~ C L  

tdi = lnla ~emperaturt of Dry Gas Meter 
tdo = Outlet Temwrature of DN Gas Mmer - -. -. . r - -  - - ~ - - I -- 
td I A ~ r a g e  Temperature of Dry Gas Mncr 
8 = f ime reauired ta null mecificd cubic feet 

--- 

. 

Mc Dry Gas Meter Corrmion Fanor - 

-5 .0368 . 9 8 Y  . 1,908 - 

1.0 .a737 . q q 4  . 1.760 --- 

20 ,147 j . 0 0 0  1.219 

A Ha Orifice sc t ing  that would pull -75 d m  of air 
n standerd conditions 

A H  
A H  - 
13.6 

Mc /Y l  
Vw Pb (td + 460) - - - 

Vd (Pb + AHll3.6) (tw + 460) 

A Ha (For Small Orifim Only) 

-- 0.0317AH . [IW:r8]2 
Pb (td + 460) 



Gas Meter Calibration Sheet 

Client BY T o r n  SC WGPPFRJ 

Project No. Date 7 / 2 7  (93 
Module - Barometric Pres A 9, 90 
orifice * 17G 

A H  
vw 
Vd 
Pw 

tw 

tdi 
tdo 

td 
8 

Mc 
A h  

Orif ice Setting 

A H  

Volume of Gas of Wet Test Meter 

A H  - 
13.6 

Mc IY l  
Vw Pb (td + 460) 

Vd (Pb + AH/13.6) (tw + 460) 

O-qp I 
0.7Fg 
0. 798 
Loo& 

Volume of Gas of Dry Gas Mnvr 

A Ha (For Small Orif ies Only) 

0.0317dH . [Iw;yy2 
Pb Itd + 460) 

1.879 
/.702 
/ ,  8 0 7  
1,903 

Pressure of Wet Test Meter 
Temperature of Fluid in Wet Test Mntr 
Inlet Temperature of Dry Gas Mner 

/ , o o S  1 1,764 
0??S I , 8  1 1  4 

.5 

1.0 

2.0 

4.0 

6.0 

Outlet f emperature of Dry Gas Meter 

-0368 

-0737 

,147 

,294 

.441 

AH- Temperature of Dry Gas Meter 
Time required to pull specified cubic feet 

Dry GM Meter Correction Faaor 
Orifict setting that would pull .75 cfm of air 
n standard conditions 

Average 



AEROMET ENGINEERING 

ANEROID BAROMETER CALIBRATION 

Instrument Number E M - G o  

Calibrated By T o m  SLHFPPF- 

Date 

Aneroid tlercury 
Barometer Barometer 

Reading Reading Deviat ion 
Date ("Ha) tUHp) ("HQ) - 



Nozzle Calibration 

Sized By T O M  ~ C C \ I € P P E R ~  

All Dimensions are in inches. 



Pitot Calibration Form 

Clienr Run ay  m SCHEPPEKS 

Projecr No. Date fl S/S/SY 
I 

T e s ~  Locat ion Pirot No. P C  

( "A" Side Calibration 

I I A p ~ t d  1 n P ( S )  1 
Calculations: 

1 

Run No. 

1 

I I , - . , 
Average ep (Side A) 1.89 I 0 

2 1/,0 

3 1 1.0 

I "0" Side Calibration 1 

8 

cm H20 
(in. H20) 

I ,  0 
/ I ? /  

l . 4 r  

3 
S IC,(s) - C,(A or B) I 
1 

Average Deviation = O(A or 3) = 
3 

. . 

m H20 
(in. H20) 

I . Y ~  

1 

Average 1 &(side81 1,8(t. I 0 

.tY 
pv 

Run No. 

1 

2 

Nozzle size used for Calibrations (inches) ,500 

~ ~ 1 s )  

,8y 

l ntercomponent Spacings During Calibrations: 

Pitot - Nozzle: >3h ti 
* Pitot - Thermocouple: -a" LA& 

Pitot - Probe Sheath: > 3 '' 

0 
C) 

. - 

A P std 
CJTI H20 
(in. H,O) 

I ,  0 

t to 

* o r  two inches f rom end of t he rmocoup le  t o  c e n t e r  line 
of  p i t o t  t u b e .  

Deviation 
C~(S I  - E,(A) 

o 
Deviation = Cp(s) = & { A  or 9)  

,!I P (stancard) 

Cp 1s) a 0.99 A P (5 )  J 

A P ($1 
cm H20 

(in. H20) 

/3/ 
/,4c 

Cp($) 

.P+ 
, 84 

Deviation 
cp(s) - E,(B)  

0 

0 



-. 
I nernocou7le Calibrations 

(Oven, Probe) 

Client PERO/%T-  
Project No. - 

Thermocouple 
Identlflcatlon 

rc-r T -  Y - 780 

1 

Trendlcator 1 .  Thermometer 

D- I O V E N  

b- 1 Dsrq Iw 

Thermometer 
Number I Date 

, c  - 
I I I I 

L - okh 

I 

2 ~ s  I a s 3  
I 

g 0 
67 I 67. 

I 

~ T - C I - ~ Z O  13-9-93  

I 
N I S T - C  12-9-73 6-7 

M r s ~ - c  1 a-9-92 

as* I a98 

- - 

- D 

3 
67,v  

~1-17--4- 7 ~ 0 ( + 2 - 9  - 9  3 
1 





TESTING EQUIPMENT - EPA METHOD 5 SAMPLING TRAIN 

A RAC Corporation Stack Sampler was used at Lle sampling location( s).. 
The particulate sampling train consisted basically of a glass or 
stainless steel probe; a variable-heat-controlled filter oven with a 
calibratd thernvrneter 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 
(potentimeter 1 , 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 pmp 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 volum. 

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. 

Programable Calculator 

A Hewlett Packard, Model HP41CX, prograrra~ble 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-mt filters with 99.95 percent retention of 0.3-micron 
particles were individually numbered, placed in similarly numbered 
glass petri dishes, desiccated for 24 hours and weighed on a Sartorious 
analytical balance to the nearest 0.1-milligram, and weighed a minimum 
of every six hours until t m  consecutive weights within +0.5 milligram 
were obtained, or heated for tm 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 nuinber of sampling points and positions of the points in the flue 
at the sanpling location(s1, and the sanpling 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 Sourcesw and subsequent revisions. 

Before each test run a particulate sampling train was prepared inpart 
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 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 rmved frm 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 c£m 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 perfonred. 

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 



misture co l l ec t ion  was  added t o  t h e  measured m i s t u r e  condensed f o r  
t h a t  test run. The sample nozzle, probe and f i l t e r  holdzr were capped 
and taken t o  a c lean area f o r  sample recovery. A t  t h e  r e c o v e ~ y  a rea ,  
t h e  d i s c  f i l t e r  w a s  c a r e f u l l y  removed from t h e  f i l t e r  h o l d e r  and 
t r ans fe r red  t o  its p e t r i  d i sh  f o r  later weighing. 

The sampling nozzle, probe and f i l t e r  holder were washed with nanograde 
acetone, g l a s s  components were washed t h r e e  times, s t a i n l e s s  steel 
c o m p o n e n t s  were washed  s i x  t i m e s  a n d  v i s u a l l y  i n s p e c t e d  f o r  
c leanl iness .  The acetone washing and acetone blank were co l l ec ted  and 
l a b e l e d  p o l y p r o p y l e n e  s a m p l e  b o t t l e s  a n d  r e t a i n e d  f o r  l a t e r  
evaporation, des iccat ion and weighing. 

F l u e  g a s  c o n c e n t r a t i o n s  ( p e r c e n t a g e  o f  C02, p e r c e n t a g e  of  02, and 
percentage of 03) were determined by taking severa l  Orsat samples of 
t h e  g a s  c o l l e c t e d ,  s i m u l t a n e o u s l y  w i t h  t h e  p a r t i c u l a t e  sampl ing ,  
throughout t h e  test run, by an in tegra ted  gas sampling t r a i n .  The 
i n t e g r a t e d  gas sample was c o l l e c t e d  from t h e  d i s c h a r g e  of t h e  
p a r t i c u l a t e  c o n t r o l  u n i t .  The s a m p l i n g  t r a i n  w a s  se t  a t  a 
predetermined constant  f l o w  rate t o  obta in  an adequate sample o r  by 
taking d i r e c t  readings from t h e  sampling points .  The concentrat ions 
f o r  each test run were recorded on a f i e l d  test form. 
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E N - I N E E R I N O  

1325 AEROTEC DRIVE 
JEFFERSON CITY. MO 651 09 
(314) 636-6393 
(31 4) 636-9767 FAX 

July 29, 1994 

Mr. Jeff Broker 
AeroMet Engineering, Inc. 
1325 Aerotec Drive 
Jefferson City, MO 65 109 

Dear Mr. Broker: 

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

Sincerely, 

AEROMET ENGINEERING, INC. 

- Thomas Scheppers, P.E. 
President 



D A T E  T I M E  M I X  S I L O  ***** A U T O M A T I C  ***** 
94-JUL-20 08:48:53 9 2 

M A T E R I A L  M I X  % TARGET A C T U A L  TONS % M O I S T U R E  

AGG 1 0 - 0  0.0 0.0 112.79 2 -5  
AGG 2 0 - 0  0, 0 0.0 319-50 2.5 
AGG 3 0.0 0.0 0.0 319-54 2.5 
AGG 4 50.0 203.5 203.5 129.41 2.5 
AGG 5 50.0 203.5 203-5 129.41 2.5 
RCY 1 0.0 0 -  0 0.0 0-00 0.0 

A/C 5.3 23.93 23.84 57.470 
F I L L E R  0.0 0.00 0.00 0.000 
A D D I T I V E  1 0 - 0  0.000 0.000 0 0 .. 

AGGREGATE S C A L E  
R E C Y C L E  S C A L E  

M I X  T O T A L  T P H  AVERAGE A/C CONTENT R E A L T I M E  A / C  CONTENT 
451-4 5.30 5 - 30 

BURNER F U E L  V A L V E  
69 % 

M I X  TEMP. E X H A U S T  TEMP. O U T L E T  TEMP. A / C  TEMP, 
307 F 312 F 294 F **u F 



[>ATE T I M E  M I X  S I L C I  ***** A U T O M A T I C  % % * * "  

94-,71,1L -20 OR: 5::: 52 c? 2 

M A T E R I  AL M I >< ?, TARGET ACTUAL TONS 2 r lOTSTIJRE 

AGG .I 0 . 0  0 , 0 0 . 0 112.78 2.5 
AGG 2: 0 .0  I) . 0 0.0 31.9.50 2.5 
AGG 3 0.0  0.0 0.0 319 - 54 2 . 5 
AGG 4 50.0 2053.5 208.5 143.13 2.5 
AGG 5 50.0 208-5 208.5 143.13 2.5 
RCY 1 0.0 0.0 0.0 0.00 0 .. 0 

G/'C 5.3 24.19 24.25 59 - 074 
F I L L E R  0.0 0 -00  0.00 0.000 
A D D I T I V E  1 0.0 0.000 0.000 0 0 .. 

AGGREGATE S C A L E  
R E C Y C L E  S C A L E  

M I X  T O T A L  T P H  AVERAGE A / C  CONTENT R E A L T I M E  A / C  CONTENT 
456-5 5.30 5.30 

BURNER F U E L  V A L V E  
69 % 

M I X  TEMP. E X H A U S T  TEMP. O U T L E T  TEMP. A / C  TEMP. 
303 F 306 F 293 F *** F 

- ----- . 1 
/ - -  

< 
D A T E  1 '" T I M E  M I X  S I L O  ***** A U T O M A T I C  ***** 

9 4 - J U L - 2  08:53:01 9 2 - 
M A T E R I A L  M I X  % T A R G E T  A C T U A L  TONS % M O I S T U R E  

7 AGG 1 
AGG 2 
AGG 3 

3 AGG 4 
AGG 5 
R C Y  1 

F I L L E R  

3 A D D I T I V E  

AGGREGATE S C A L E  
R E C Y C L E  S C A L E  

MIX TOTAL TPH AVERAGE A /C  CONTENT REALTIME A/C CONTENT 
455.9 5.30 5.24 

BURNER F U E L  V A L V E  
69 % 

M I X  TEMP. E X H A U S T  TEMP. O U T L E T  TEMP. A / C  TEMP. 
317? F 7nk F- -07 F *** F 



D A T E  T I M E  M I X  S I L O  ***** A U T O M A T I C  ***** 
94-JUL-20 08:53:35 9 2 

M A T E R I A L  M I X  % TARGET A C T U A L  TONS % M O I S T U R E  

FIGG 1 0 . 0 0.0 0.0 112 - 79 2.5 
AGG 2 0 - 0  0 - 0  0.0 319.50 2.5 
AGG 3 0.0 0.0 0.0 319.54 2.5 
AGG 4 50.0 208.5 208,5 14.5-62 2 - 5  
AGG 5 50-0  208.5 208.5 145.62 2 - 5 
R C Y  1 0.0 0.0 0.0 0.00 0.0 

A / C  5 - 3  24.55 24 -51  59 -364 
F I L L E R  0.0 0.00 0.00 0,000 
A ' D D I T I V E  1 0.0 0.000 0.000 0 0 .. 

AGGREGATE S C A L E  
R E C Y C L E  S C A L E  

M I X  T O T A L  T P H  AVERAGE A / C  CONTENT R E A L T I M E  A /C CONTENT 
463.2 5.30 5-31 

BURNER F U E L  V A L V E  
69 % 

M I X  TEMP, E X H A U S T  TEMP. O U T L E T  T E M P -  A / C  TEMP, 
300 F 304 F 292 F *** F 



DATE TIME:  MTX S I L O  
5)4-JUL-20 08: 5 9 :  47 9 2 

M A T E R I  AL M I X :''* TARGET ACTUAL 

AGG 1 0.0 0.0 0.0 
AGG 2 0.0 0 -  0 0.0 
AGG 3 0 . 0 0.0 0.0 
AGG 4 50.0 208.5 208.5 
AGG 5 50 - 0  208-5 208.5 
RCY 1 0.0 0 . 0 0 . 0 

& / C  5.3 24.64 24.62 
F I L L E R  0 .. 0 0.00 0.00 
A D D I T I V E  1 0.0 0.000 0.000 

AGGREGATE S C A L E  
R E C Y C L E  S C A L E  

TONS 7; M O I S T U R E  

M I X  T O T A L  TPW AVERAGE A/C CONTENT R E A L T I M E  A / C  CONTENT 
464.9 5.30 5.31 

BURNER F U E L  V A L V E  
69 % 

M I X  TEMP. E X H A U S T  TEMP. O U T L E T  TEMP. A / C  TEMP. 
295 F -502 F 259 F *u% F 



D A T E  T I M E  M I X  S I L O  ***** A U T Q M A T i C  ***** 
9 4 - J U L - 2 0  09:11:56 9 2 

M A T E R I A L  M I X  & TARGET A C T U A L  TONS & M O I S T U R E  

AGG 1 0.0 0.0 0.0 112 -79 2.5 
AGG 2 0.0 C) .. C) 0.0 319.50 2.5 
AGG 3 O L  ,- - - --------.-.-.rrualr*--- ------A ZIlYIW 0 .  J' - - - - Q ~ Q v  + ----*.-? - x.=>-.-- - 

AGG 4 50.0 2 1  5 - . 210.5 209-71  2.5 
AGG 5 50.0 210.5 210.5 209.71 2 - 5  
RCY 1 0.0 0.0 0 - 0  0 - 0 0  0.0 

A/'C 5.3 24.42 24.38 66.846 
F I L L E R  - 0.0 0.00 0.00 0.000 
A D D I T I V E  1 0.0 0,000 0.000 0 0 - 

AGGREGATE S C A L E  
R E C Y C L E  S C A L E  

M I X  T O T A L  T P H  AVERAGE A / C  CONTENT R E A L T I M E  A / C  CONTENT 
460.8 5.30 5.29 

BURNER F U E L  V A L V E  
69 % 

M I X  TEMP. E X H A U S T  TEMP. O U T L E T  TEMP. A /C TEMP- 
293 F 297 F 287 F *** F 



D A T E  T I M E  M I X  S I L O  
94- JUL-20 09 : 12 : 10 9 2 

TONS % M O I S T U R E  M A T E R I A L  M I X  % T A R G E T  A C T U A L  

AGG 1 0.0 0.0 0.0 
AGG 2 0.0 0.0 0.0 
AGG 3 0.0 0,  0 0.0 
AGG 4 50.0 210.5 210.5 
AGG 5 50.0 210.5 210.5 
R C Y  1 0.0 0 - 0  0.0 

A / C  5.3 24.31 24.42 
F I L L E R  0.0  0.00 0.00 
A D D I T I V E  1 0 - 0  0.000 0.000 

AGGREGATE S C A L E  
R E C Y C L E  S C A L E  

M I X  T O T A L  T P H  AVERAGE A / C  CONTENT 
458-7  5.30 

R E A L T I M E  A / C  CONTENT 
5-32 

BURNER F U E L  V A L V E  
69 % 

M I X  TEMP.  
294 F 

E X H A U S T  TEMP. O U T L E T  TEMP. 
287 F 

A / C  TEMP. 
:r** F 

D A T E  T I M E  M I X  :3 [ L O  
9 4 - J U L - 2 0  09 :16 :06  3 - L 

MRTER I RL "irx 52 TARGET ACTUAL TONS 2 M O I S T U R E  

1 1 7  - 2  ? ,- 



_ . _ - *  . _ - - .  - - .  - -  - - -  -- - - - .-- -A- .a 1 - 1  
. - - - 4  

-_-._ . . -  - . .  . . I -  

AGG 2 0-0 0.0 0.0 319 - 50 2.5 
AGG 3 0.0 0-0 0.0 319.54 2.5 
AGG 4 50-0 210.5 210.5 224.32 2-5 
AGG 5 50.0 210.5 210 - 5 224.32 2.5 

0.0 0.00 0.0 
i: 

RCY 1 0-0 0.0 

A/C 5 - 3  24.82 24.71 68.547 
F I L L E R  0-0 0.00 0.00 0.000 
A D D I T I V E  1 0.0 0.000 0.000 0 0 

A 

AGGREGATE S C A L E  
R E C Y C L E  S C A L E  

M I X  T O T A L  T P H  AVERAGE A/c  CONTENT R E A L T I M E  A / C  CONTENT 
468-1 5.30 5-28 f 

BURNER F U E L  V A L V E  
69 % 

M I X  TEMP. E X H A U S T  TEMP. O U T L E T  TEMP. A /C  TEMP.  
299 F 301 F 285 F *** F 

D A T E  T I M E  M I X  S I L O  
94-JUL-20 09:23:39 9 2 

M A T E R I A L  M I X  % TARGET A C T U A L  

AGG 1 0.0 0.0 0.0 
AGG 2 0.0 0.0 0.0 
AGG 3 0 - 0 0.0 0.0 
AGG 4 50.0 210 - 5 210.5 
AGG 5 50.0 210.5 210.5 
RCY 1 0.0 0.0 0.0 

A / C  5.3 24.96 24.98 
F I L L E R  0 - 0 0.00 0.00 
A D D I T I V E  1. 0.0 0.000 0.000 

AGGREGATE S C A L E  
R E C Y C L E  S C A L E  

M I X  T O T A L  T P H  AVERAGE A / C  CONTENT 
471.0 5-30 

BURNER F U E L  V A L V E  
69 B 

***** A U T O M A T I C  ***** 

TONS % M O I S T U R E  

R E A L T I M E  A /C  CONTENT 
5.30 

M I X  TEMP.  E X H A U S T  TEMP. C3UTI-ET TEMP. A/C  TEMP. 
313 F 317 F '290 F * x x  F 



D A T E  T I M E  M I X  S I L . 0  x * x x *  AUTOMATIC us*** 
94-JUL-20 0 9 : 3 0 : 5 3  9 2 

M A T E R I A L  M I X  % TARGET A C T U A L  TONS % M O I S T U R E  

AGG 1 0.0 0.0 0 - 0 112.79 2 - 5  
AGG 2 0 - 0  0.0 0.0 319-50 2.5 
AGG 3 0.0 0.0 0.0 319.54 2.5 
AGG 4 50.0 210.5 210.5 276.19 2 - 5  
AGG 5 50.0 210.5 210.5 276-19 2.5 
RCY 1 0.0 0.0 0.0 0.00 0 - 0  

A / C  5.3 25.03 24.91 74.647 
F I L L E R  0.0 0.00 0.00 0.000 
A D D I T I V E  1 0 ,  0 0.000 0.000 0 0 .. 

AGGREGATE S C A L E  
R E C Y C L E  S C A L E  

M I X  T O T A L  T P H  AVERAGE A / C  CONTENT R E A L T I M E  A / C  C O N T E N T  
472.2 5.30 5.25 

BURNER F U E L  V A L V E  
69 % 

M I X  TEMP.  E X H A U S T  TEMP. O U T L E T  TEMP. A / C  TEMP, 
308 F 312 F 290 F *** F 

D A T E  T I P I E  M I X  S I L O  ***** A U T O M A T I C  ***** 
94-JUL-20 09:31:22 9 2 

M A T E R I A L  M I X  % T A R G E T  A C T U A L  T O N S  % M O I S T U R E  

AGG 1 0.0 0 - 0  0 - 0  112 - 79 2.5 
AGG 2 0 - 0  0.0 0.0 319.50 2 - 5  
AGG 3 0.0 0.0 0 . 0 319.54 2.5 . 

AGG 4 50.0 210.5 210-5 277-94 2.5 



AGG .5 50 -0  210.5 210.5 
RCY 1 0.0 0.0 0.0 

A / C  5.3 24.92 25.05 
F I L L E R  0.0 0.00 0.00 
A D D I T I V E  1 0.0 0.000 0,000 

AGGREGATE S C A L E  
R E C Y C L E  S C A L E  

M I X  T O T A L  T P H  AVERAGE A/C CONTENT 
470-4 5.30 

BURNER F U E L  V A L V E  
69 2 

R E A L T I M E  A /C CONTENT 
5.32 

M I X  TEMP. E X H A U S T  TEMP. O U T L E T  TEMP. 
309 F 312 F 290 F 

D A T E  T I M E  M I X  S I L O  
94-JUL-20 09:31:34 9 2 

M A T E R I A L  M I X  % TARGET A C T U A L  

AGG 1 0.0 0.0 0.0 
AGG 2 0 - 0  0 -  0 0.0 
AGG 3 0.0 0.0 0 - 0  
AGG 4 5 0 - 0  210.5 210.5 
AGG 5 50.0 210.5 210.5 
RCY 1 0.0 0.0 0.0 

A / C  5 . 3  24-86 25.04 
F I L L E R  0.0 0.00 0.00 
( 1 0 0 I T I V E  1 0.0 0.000 0.000 

AGGREGATE S C A L E  
R E C Y C L E  S C A L E  

M I X  T O T A L  T P H  AVERAGE A / C  CONTENT 
469.3 5.30 

BURNER F U E L  V A L V E  
69 % 

A / C  TEMP, 
*** F 

***** A U T O M A T I C  ***** 

TONS % M O I S T U R E  

M I X  TEMP. EXHAUST TEMP. O U T L E T  TEMP. 
310 F 31'2 F 231 F 

At'C TEMP. 
X * : C  F 



t l k T E R I A L  !"IT% L. TARGET ACTlJAL TONS % M O I S T I J H E  

v AGG 1 Q . f i  n m C) 0 ., 0 112.79 
3 1. o ., 5n .;: .. 2 

c.1 . Cl 0 .. 0 ,.. ,, 
UGG 2) C) .. C :I . 

AGG I5 CI . 0 CJ (1 (:I 0 .~<, 1 s - 5 4 ? - 5 
:! .I C) , .?a ;.>!I [ I ,  .:', 1 G' " 6.5 50, ( . I  ., 2: ,. 5 &GI; 4 

HCiG 5 50.0 2 -l 0 . f;) 
2.10.5 3nv..~:l5,  -: 7 . 5  

(-I , 1 0.0  I ) .  O \3, on ' 0 ., 0 
KCY 2 

f'l(iGHFGHTF SC:AI. F 
RECYCLE S C A l  E 

~ ~ p , l  ~f A / "  CONTENT 
M T X  T O T  U L  -rPt-i QVERAGE $~/:,T.~JNTF NT 

4 6, :5 . S' I 
5 - 3 7  

I 1 I ,  I I )?I  ] ' I  1 

M T X  TEMP.. < I .  1 Sfz f w ~ k t t  r I I \ ~ T I  I 1 TEMF1. 
p,/r;: -[EMF1. 

294 F ;) c) '7 F / > < 8 c ,  t * x r  F 

D A T E  
94- JUL-20 

M A T E R I A L  

AGG 1 
AGG 2 
AGG 3 
AGG 4 
AGG 5 
RCY 1 

A/C 
F I L L E R  
A D D I T I V E  1 

T I M E  
09:41:04 

M I X  % TARGET 

AGGREGATE S C A L E  
R E C Y C L E  S C A L E  

M I X  S I L O  
9 2 

ACTUAL 

M I X  T O T A L  T P H  AVERAGE A / C  COb!TENT 
466.8 5.30 

***** A U T O M A T I C  ***** 

TONS % M O I S T U R E  

R E A L T I M E  A/C  CONTENT 
5.29 

R l l R N E H  FIJFL VAL V F  



M I X  TEMP. EXHAUST TEMP. OUTLET TEMP, A/C TEMP. 
296 F 285 F x*u F: 



M I X  
'7 

MUTER1 At.. MI): : TGRGET AC:TLIA!.. TONS 7, MO X ST C.IRL 

AGG 1 0 . O 0 . 0 0 - 0 112.79 C) r .  5 
AGG 2 0.0 0 . C) 0 .0  319.50 2 .5  
AGG 5 0 0 O , I) 0.0 318.54 2.5 
AGG 4 50.0 21.0.5 2 3 0 - 5  334 - 62 2 - 5 
ACiG 5 50 -0 2 1 0 - 9  210.5 334.62 2 .5  
RCY 1 0.0 0.0 0.0 0.00 €1 - 0 

AGGREGkTE SCALE 
RECYCLE SCALE 

M I X  TOTAL. TPH AVERAGE A / C  CONTENT REQLTIME A/C CONTENT 
466.5 5.30 5.28 

BURNER FUEL VAL.VE 
69 % 

M I X  TEMP. EXHAUST TEMP. OUTLET TEMP. A /C TEMP, 
298 F 304 F 284 F u** F 



D A T E  T I M E  M I X  S I L O  ***** A U T O M A T I C  ***** 
94-JUL-20 09:48:03 9 2 

M A T E R I A L  M I X  % T A R G E T  A C T U A L  T O N S  % M O I S T U R E  

AGG 1 0.0 0.0 0.0 112.79 2.5 
AGG 2 0.0 0.0 0 - 0  319.50 2 - 5  

3 AGG 3 0.0 0 - 0  0.0 319.54 2.5 
AGG 4 50-0 210.5 210.5 336.37 2.5 
AGG 5 50.0 210-5 210 - 5 336.37 2.5 

3 R C Y  1 0.0 0.0 0.0 0.00 0.0 

A / C  5.3 24.96 24.84 81,707 
F I L L E R  0.0 0.00 0.00 0.000 
A D D I T I V E  1 0.0 0.000 0,000 0 0 - 

e=. 
3 

a 

AGGREGATE S C A L E  445.8 1466-03 2.5 
R E C Y C L E  S C A L E  0.0 0.00 0.0 

3 
M I X  T O T A L  T P H  AVERAGE A / C  CONTENT R E A L T I M E  A / C  C O N T E N T  

470-7 5.30 5-28 

'3 
BURNER F U E L  V A L V E  

69 % 

3 
M I X  TEMP. E X H A U S T  TEMP. O U T L E T  TEMP. f-2FF z;-y.,'.-,i * --*&- ,--- . * x  -. \ -----,+ <--,-*--.* ..-,. --I * I-.-7..- rl--II--. .I- - 

A / C  TEMP, 
. z 

._ . .. _-- -,- -_-".._(- -,- -- - - A - . I -  

-=---*- - * - -  . - - 2 -  - - , . . ,  - - , , . - -  : . - - - - s - - 
g ;*., 298 F 304 F 284 F Y** F 

@- -- 
i 



, -  D A T E  T I M E  M I X  S I L O  ***** A U T O M A T I C  ***** 
- 1  7q 94-JUL-20 09:57:20 9 2 

M A T E R I A L  M I X  % TARGET A C T U A L  TONS % M O I S T U R E  

AGG 1 0.0 0 - 0  0.0 112-79 2.5 
AGG 2 0.0 0 - 0  0.0 3.19.50 2.5 
AGG 3 0.0 0.0 0.0 319.54 2.5 
AGG 4 50.0 210.5 210.5 369.00 2.5 
AGG 5 50 -0  210.5 210.5 369.00 2.5 
RCY 1 0.0 0.0 0.0 0.00 0.0 

A / C  5.3 24.73 24.81 85.583 
F I L L E R  0.0 0.00 0.00 0 , 000 
A D D I T I V E  1 0 - 0  0. 000 0.000 0 0 

AGGREGATE S C A L E  
R E C Y C L E  S C A L E  

MIX TOTAL TPH AVERAGE A/C CONTENT REALTXME A/C CONTENT 
466.7 5.30 5.32 

BURNER F U E L  V A L V E  
69 0 

M I X  TEMP. EXHAUST TEMP. O U T L E T  TEMP. A / C  TEMP, 
304 F 310 F 289 F *** F 



\ ' 3 w 

T I ! IE pi X :*! :, 1 i.[.) A: x ,, * .* ;; i"j -1 Cl i*! (2; ; 3. x a: .fi 2 

90- .:IL~. --. ?(I I0 .: I,IC. r '2-1 .-.; 3 

0 M A T E R I A L  M I X  2 'TARGET A C T U A L  TONS 8 MOXSTLJRE 

AGG 1 0.0 0 . 0 0 . 0  112.79 2.5 
AGG 2 0.0 0.0 0 - 0  319 50 2.5 
AGG 3 0.0 0 - 0  0.0 319.54 2.5 
AGG 4 50-0  210.5 210.5 401-05 2.5 
AGG 5 50.0 210 - 5 210.5 401.05 2.5 
R C Y  1 0.0 0 , 0 0.0 0.00 0.0 

A / C  5.3 24 - 42 24.30 89.339 
F I L L E R  0 - 0  0.00 0.00 0.000 
A D D I T I V E  1 0.0 0.000 0.000 0 0 

AGGREGATE SCALE. 
R E C Y C L E  S C A L E  

M I X  T O T A L  T F H  AVERAGE A / C  CONTENT R E A L T I M E  A / C  CONTENT 
460.6 5.30 5.28 

BURNER F U E L  V A L V E  
69 % 

M I X  TEMP. E X H A U S T  TEMP. O U T L E T  TEMP. A / C  TEMP. 
295 F 297 F 284 F *x* F 

D A T E  T I M E  M I X  S I L O  ***** A U T O M A T I C  ***** 
94-JUL-20 10:06:55 9 2 

M A T E R I A L  M I X  % TARGET A C T U A L  TONS % M O I S T U R E  

AGG 1 0.0 0.0 0.0- 112.79 2.5 
AGG 2 0.0 0 -  0 0 - 0 319.50 2 - 5  
AGG 3 0 - 0  0.0 0.0 319.54 2.5 
AGG 4 50.0 210.5 210.5 402-57 2 - 5  
AGG 5 50.0 210.5 210.5 402.57 2.5 
R C Y  1 0.0 0.0 0.0 0.00 0.0 

A / C  5 - 3  24.17 24.28 89,515 
F I L L E R  0.0 0, 00 0.00 0.000 
A D D I T I V E  1 0.0 0.000 0,000 0 0 - 
AGGREGATE S C A L E  
R E C Y C L E  S C A L E  

MIX TOTAL TPH AVERAGE A /C  CONTENT REALTIME A/C CONTENT 
456.2 5.30 5.31 

BURNER F U E L  V A L V E  
69 % 

. . 
-1 M I X  TEMP. E X H A U S T  TEMP, O U T L E T  TEMP. A / C  TEMP. 

296 F 298 F 284 F *** F 



M A T E R I A L  M I X  % TARGET ACTLlAL TONY f MO I STURt' 

AGG 1 0 - 0  17. 0 C1 . C1 1.32.79 2 . 5  
AGC 2 0.0 0.0 0.0 319.50 2 - 5 
AGG 3 0.0 0.0 0 .0  319.54 2 - 5  
AGG 4 50.0 210.5 210. 5 403.27 2 .. 5 
AGG 5 50.0 210.5 3 ~ 1 0 . 5  403.27 2 - 5  
RCY 1 0.0 0.0 0.0 0.00  0 - 0  

A/'C 5.5 24.42 24.31 89.5963 
F I L L E R  0.0 0.00 0.00 0.000 
A D D I T I V E  1 0 . 0 0.000 0.000 0 0 

AGGREGATE S C A L E  
R E C Y C L E  S C A L E  

M I X  T O T f i L  T P H  AVERAGE A/C CONTENT R E A L T I M E  A / C  CONTENT 
460.6 5.30 5.28 

BURNER F U E L  V A L V E  
69 % 

M I X  TEMP, E X H A U S T  TEMP. O U T L E T  TEMP. A / C  T E M P -  
296 F 298 F 284 F *** F 



M A T E R I  A! M T X  9. TARGET ACTIJAI T 0 P.! '3 ':: MOTST!!PF 

-, 

AGG 1 0.0 0 . C) (1  - c) 138. 1. 1. ..: .. 1 

AGG :: 0.0 0 . Cl 0 . 0 552.84 3 . .1 
AGG 3 0.0 I:, . c c s  ,, t : ~  5,3.'. t3Y 3.3 
AGG 4 50 .O 203 - 5  203.5 438.04 2 . 5 
AGG 5 4 T .' LIH . 04  > C. 

50.0 203.5 20Z,f_, .: . J 

RCY 1 0.0 o - 0 o .  n o . 00 0.0 

k / C  5 . 3  24. LL,4 24 -68  .1.22,883 
F I L L - E R  0.0 0.00 0.00 0.1100 

A D Q I T I \ ! E  1. 0.0 0.000 0.000 0 t.3 

AGGREGATE SCAL-E 
RECYCL-E S C A L E  

M I X  T O T A L  T P H  k V E R A G E  A / C  CONTENT R E A L T I M E  A / C  CONTENT 
464.9 5.30 5.33 

BURNER F U E L  V A L V E  
68 % 

M I X  TEMP, E X H A U S T  TEMP. OUTI-ET TEMP.  A / C  TEMP.  
298 F 311 F 291 F *** F 

D A T E  T I M E  M I X  S I L O  
94-JUL-20 11:34:39 9 2 

M A T E R I A L  M I X  % TARGET A C T U A L  

AGG 1 0.0 0.0 0.0 
AGG 2 0.0 0 - 0  0.0 
AGG 3 0.0 0.0 0.0 
AGG 4 50.0 203-5 203.5 
AGG 5 50.0 203.5 203-5 
RCY 1 0.0 0.0 0.0 

A / C  5.3 24.65 24.70 
F I L L E R  0.0 0.00 0.00 
A D D I T I V E  1 0.0 0,000 0,000 

AGGREGATE S C A L E  
R E C Y C L E  S C A L E  

M I X  T O T A L  T P H  AVERAGE A/C CONTENT 
465.2 5 -30  

BURNER F U E L  V A L V E  
68 P 

***** A U T O M A T I C  ***** 

TONS % M O I S T U R E  

R E A L T I M E  A / C  CONTENT 
5 - 3 1  

M I X  TEMP.  E X H A U S T  TEMP. O U T L E T  TEMP.  AI'C TEMP, 
9 t 7 C I  r "ir l  F- -r ,7  F- jr Y t F̂  



D A T E  T I M E  M I X  S I L O  xx**w AUTOMATIC ***** 
9 4 - . J U L - 2 0  11:39:51 9 2 

M A T E R I A L  M I X  % TARGET A C T U A L  TONS % M O I S T U R E  

AGG 1 0 - 0  0.0 0.0 188.11 3.1 
AGG 2 0.0 0 - 0  0.0 532.84 3.1 
AGG 3 0.0 0 - 0  0.0 532.89 3.1 
AGG 4 50.0 208.5 208.5 458.26 2 - 5  
AGG 5 50 -0  205.5 208.5 458-26 2.5 
RCY 1 0.0 0.0 0.0 0.00 0.0 

A / C  5.3 25-50 25.30 125.312 
F I L L E R  0.0 0.00 0.00 0.000 
A D D I T I V E  1 0.0 0.000 0.000 0 0 

AGGREGATE S C A L E  
R E C Y C L E  S C A L E  

MIX TOTAL TPH AVERAGE A /C  CONTENT REALTIME A/C CONTENT 
477.4 5.30 5.30 

BURNER F U E L  V A L V E  
68 % 

M I X  TEMP, E X H A U S T  TEMP. O U T L E T  TEMP. A/C TEMP. 
295 F 304 F 290 F x** F 



D A T E  T I M E  M I X  S I L O  ***** A U T O M A T I C  ***** 
94-JUL-20 11:49:46 9 2 

M A T E R I A L  M I X  % TARGET A C T U A L  TONS % M O I S T U R E  

AGG 1 0.0 0.0 0.0 188.11 3.1 
AGG 2 0.0 0.0 0.0 532.84 3.1 
AGG 3 0 - 0  0.0 0.0 - 532.89 3 - 1  
AGG 4 50.0 208.5 208-5 492.72 2.5 
AGG 5 50.0 208.5 208.5 492.72 2 - 5  
RCY 1 0 - 0  0 - 0  0, 0 0 - 0 0  0.0 

A / C  5.3 25.10 25.04 129.452 
F I L L E R  0.0 0.00 0 -00  0.000 
A D D I T I V E  1 0.0 0.000 0.000 0 0 

AGGREGATE S C A L E  
R E C Y C L E  S C A L E  

M I X  T O T A L  T P H  AVERAGE A / C  CONTENT R E R L T I M E  A / C  CQNTENT 
473-4 5 - 3 9  5.29 

BURNER F U E L  V A L V E  
cjg % 

M I X  TEMP, EXHAI.JST TEMP. O U T L E T  TEMP. 
2Q4 F 302 F '288 F 

At'C TEMP. 
:c** F 



D A T E  T I M E  W 1 :< S I L O  x r r * *  AUTQMATIC * x * * x  
94- JUL-20 12:00:13 9 2 

M R T E R I A L  M I X  & TARGET A C T U A L  TONS 8 M O I S T U R E  

AGG 1. 0.0 0 . 0 0 - 0  188 - 11 3.1 
AGG 2 0.0 0.0 0 - 0  532.84 3.1. 
AGG 3 0.0 0.0 0.0 532.89 3.1 
AGG 4 50.0 208.5 208-5 528.96 2.5 
AGG 5 50.0 208.5 208-5 528.96 2.5 
RCY 1 0.0 0.0 0 - 0  0.00 0.0 

A / C  5 - 3  24.57 24.69 133.757 
F I L L E R  0.0 0 -00  0, 00 0.000 
A D D I T I V E  1 0.0 0.000 0.000 0 0 

AGGREGATE S C A L E  
R E C Y C L E  S C A L E  

M I X  T O T A L  T P H  AVERAGE A/C CONTENT R E A L T I M E  A/C CONTENT 
463.8 5.30 5 - 3 1  

BURNER F U E L  V A L V E  
69 % 

M I X  TEMP. E X H A U S T  TEMP. O U T L E T  TEMP, A / C  TEMP. 
288 F 298 F 285 F *I* F 



D A T E  T I M E  M I X  S I L O  
94-JUL-20 12:11:18 9 2 

M A T E R I A L  M I X  % TARGET A C T U A L  

AGG 1 0.0 0.0 0.0 
AGG 2 0.0 0 -  0 0.0 
AGG 3 0 - 0  0.0 0.0 
AGG 4 SO. 0 208.5 208.5 
AGG 5 50. 0 208.5 203.5 
RCY 1 0.0 0.0 0.0 

A / C  5.3 24-76 24.88 
F I L L E R  0 - 0  0.00 0.00 
A D D I T I V E  1 0.0 0.000 0,000 

AGGREGATE S C A L E  
R E C Y C L E  S C A L E  

M I X  TOTAL TPH AVERAGE A / C  CONTENT 
467.3 5 -30  

BURNER F U E L  V A L V E  
69 % 

***** A U T O M A T I C  ***** 

TONS % M O I S T U R E  

R E A L T I M E  A/C CONTENT 
5.32 

M I X  TEMP.. E X H A U S T  TEMP, QIJTI-ET TEMP. Ai'C TEI-IP. 
234 F 30.5 F 286 F rc*x F 



D A T E  T I M E  M I X  S I L O  ***** A U T O M A T I C  ***** 
94-JUL-20 12:22:21 9 2 

M A T E R I A L  M I X  % TARGET A C T U A L  TONS % M O I S T U R E  

AGG I 0.0 0.0 0.0 188.11 3.1  
AGG 2 0.0 0 - 0  0.0 532.84 3.1 
AGG 3 0.0 0.0 0.0 532.89 3.1  
AGG 4 50.0 208-5 208.5 605-91 2 - 5  
AGG 5 50.0 208-5 208.5 605.91 2.5 
RCY I 0.0 0.0 0 - 0  0.00 0.0 

A / C  5.3 24.51 24.63 142.855 
F I L L E R  0.0 0 -00  0 -00  0.000 
A D D I T I V E  1 0.0 0.000 0.000 0 0 

AGGREGATE S C A L E  
R E C Y C L E  S C A L E  

M I X  T O T A L  T P H  GVERAGE A / C  CONTENT R E A L T I M E  A / C  CONTENT 
462.6 5 -30  5.32 

BURNER F U E L  V A L V E  
69 % 

M I X  TEMP, E X H A U S T  TEMP,  O U T L E T  TEMP. A / C  TEMP, 
290 F 296 F 285 F *** F 



D A T E  T I M E  M I X  S I L O  
94-JUL-20 12:31:14 9 2 

M A T E R I A L  M I X  $ T A R G E T  A C T U A L  

AGG 1 0 -  0 0 - 0  0.0 
AGG 2 0.0 0.0 0.0 
AGG 3 0.0 0 - 0  0.0 
AGG 4 50 -0  208.5 208-5 
AGG 5 50.0 208.5 208.5 
RCY 1 0.0 0.0 0.0 

fi/C 5.3 24.46 24.56 
F I L L E R  0.0 0.00 0.00 
A D D I T I V E  1 0.0 0.000 0.000 

AGGREGATE S C A L E  
R E C Y C L E  S C A L E  

M I X  T O T A L  T P H  AVERAGE A / C  CONTENT 
461.6 5.30 

BURNER F U E L  V A L V E  
69 !A 

***** A U T O M A T I C  ***** 

TONS % M O I S T U R E  

R E A L T I M E  A / C  CONTENT 
5.31 

M I X  TEMP, E X H A U S T  TEMP. O U T L E T  TEMP, 
286 F 295 F 284 F 

A / C  TEMP. 
XU* F 



D A T E  T I  I-iE M I X  S I L O  ***** A U T O M A T I C  ***** 
94-JUL-20 12:41:23 9 2 

M A T E R I A L  M I X  % TARGET' A C T U A L  TONS % M O I S T U R E  

AGG 1 0 . 0 0.0 0.0 188.1.1 3.1 
AGG 2 0.0 0.0 0.0 532.84 3 - 1  
AGG 3 0.0 0 - 0  0.0 532-83 3 .1  
AGG 4 50-0  208.5 208.5 671-99 2 - 5  
AGG 5 50.0 208.5 208-5 671.39 2.5 
R C Y  1 0 - 0  0 - 0  0.0 0 - 00 0.0 

A / C  5.3 24.52 24-52 150.577 
F I L L E R  0.0 0.00 0 -00  0.000 
A D D I T I V E  1 0.0 0.000 0.000 0 0 - 

AGGREGATE S C A L E  
R E C Y C L E  S C A L E  

MIX TOTAL TPH AVERAGE A/C CONTENT REALTIME A/C CONTENT 
462.6 5.30 5.31 

BURNER F U E L  V A L V E  
69 % 

M I X  TEMP.  E X H A U S T  TEMP. O U T L E T  TEMP. A / C  TEMP. 
285 F 294 F 285 F *ux F 



DATE T I M E  M I X  S I L O  
94-JUL-20 12:50:48 9 2 

M A T E R I A L  M I X  % TARGET A C T U A L  

AGG 1 0.0 0.0 0.0 
AGG 2 0.0 0.0 0 - 0  
AGG 5 0.0 0.0 0.0 
AGG 4 50.0 208.5 208-5 
AGG 5 50.0 208.5 208.5 
R C Y  1 0.0 0.0 0, 0 

A / C  5.3 24.52 24.58 
F I L L E R  0 - 0  0-00 0.00 
A D D I T I V E  1 0.0 0.000 0.000 

AGGREGATE S C A L E  
R E C Y C L E  S C A L E  

TONS % M O I S T U R E  

M I X  T O T A L  T P H  AVERAGE A /C  CONTENT R E A L T I M E  A / C  CONTENT 
462.5 5.30 5.31 

BURNER F U E L  V A L V E  
6 9  % 

M I X  TEMP.. EXHAUST TEMP. O U T L E T  TEMP. 
285 F 290 F 278 F 

A\C TEMP. 
**w F 



D A T E  T 1 I*IE MTX S I L O  X s X * *  R U T O M R T I C  * * * X L  

94-JUL-20 12:52:38 9 2 

M A T E R I  kL M I X  % TARGET A C T U A L  TONS % MOISTLIRE 

AGG 1 0 . 0 0.0 0.0 188.11 5 .1  
AGG 2 0.0 0 - 0 0.0 532.84 3.1 
AGG 3 0 . 0 0.0 0.0 532.89 3.1 
AGG 4 50.0 208.5 208.5 711.12 2.5 
AGG 5 50.0 208.5 208.5 711.12 2.5 
RCY 1 0.0 0.0 0.0 0.00 0 - 0  

A / C  5.3 24.37 24.38 155.177 
F I L L E R  0.0 0.00 0.00 0.000 
A D D I T I V E  1 0.0 0.000 0.000 0 0 - 

AGGREGATE S C A L E  
R E C Y C L E  S C A L E  

MIX TOTAL TPH AVERAGE A /C  CONTENT REALTIME A /C  CONTENT 
459.8 5.29 5-28  

BURNER F U E L  V A L V E  
69 % 

M I X  TEMP. E X H A U S T  TEMP. O U T L E T  TEMP. A / C  TEMF1. 
285 F 291 F 278 F *** F 



- t D A T E  
9 4 - J U L - 2 0  

M A T E R I A L  

AGG 1 
AGG 2 
AGG 3 
AGG 4 
AGG 5 
RCY 1 

A / C  
F I L L E R  
A D D I T I V E  1 

T I M E  
14:12:40 

M I X  % TARGET 

% - 
AGGREGATE S C A L E  
R E C Y C L E  S C A L E  

M I X  S I L O  
9 2 

A C T U A L  

***** A U T O M A T I C  ***** 

T O N S  % M O I S T U R E  

M I X  T O T A L  T P H  AVERAGE A / C  CONTENT R E A L T I M E  A / C  CONTENT 
457.6 5.30 5.31 

BURNER FUEL V A L V E  
67 % 

M I X  TEMP. E X H A U S T  TEMP, O U T L E T  TEMP. A/C T E M P -  
315 F 322 F 288 F *** F 



D A T E  T I M E  M I X  S I L O  
9 4 - J U L - 2 0  1 4  : 19 : 04 9 2 

M A T E R I A L  M I X  % TARGET A C T U A L  

AGG 1 0.0 
AGG 2 0.0 
AGG 3 0.0 
AGG 4 50.0 
AGG 5 50.0 
RCY 1 0.0 

A / C  5.3 
F I L L E R  0.0 
A D D I T I V E  1 0 - 0  

AGGREGATE S C A L E  
R E C Y C L E  S C A L E  

M I X  T O T A L  T P H  AVERAGE A / C  CONTENT 
468-3 5 -30  

BURNER FUEL V A L V E  
67 % 

TONS % M O I S T U R E  

R E A L T I M E  A / C  CONTENT 
5.32 

M I X  TEMP. E X H A U S T  TEMP. O U T L E T  TEMP. A / C  TEMP. 
292 F 300 F 289 F - *** F 



D A T E  T I M E  M I X  S I L O  x* *x*  A U T O M A T I C  ***** 
9 4 - J U L - 2 0  14:28:26 9 2 

M A T E R I A L  

AGG 1 
AGG 2 
AGG 3 
AGG 4 
AGG 5 
RCY 1 

A / C  
F I L L E R  
A D D I T I V E  1 

M I X  % 

AGGREGATE S C A L E  
R E C Y C L E  S C A L E  

TARGET A C T U A L  TONS % M O I S T U R E  

M I X  T O T A L  T P H  AVERAGE A /C  CONTENT R E A L T I M E  A / C  CONTENT 
465.1 5.30 5.40 

BURNER F U E L  V A L V E  
69 % 

M I X  TEMP. E X H A U S T  T E M P -  O U T L E T  T E M P -  A / C  TEMP. 
287 F 298 F 286 F *** F 



D A T E  T I M E  M I X .  511-53 ***** AUTOMATIC ***** 
94-JUL.-20 1.4 : 36 : 31. 9 2 

M A T E R I A L  M l X  % TARGET ACTLJAL TONS % M O I S T U R E  

AGG 1 0.0 0.0 0.0 263.12 3.1  

AGG 2 0.0 0.0 0.0 745.35 3 - 1  
AGG 3 0 . 0 0.0 0 - 0  739.45 3.1 
AGG 4 50.0 203-5 208.5 805.21 2.5 
AGG 5 50.0 208.5 208.5 805.21 2 - 5  
RCY 1 0.0 0.0 0.0 0.00 0 - 0  

A / C  5.3 24.56 24.35 195.173 
F I L L E R  0.0 0.00. 0 - 0 0  0.000 
A D D I T I V E  1 0.0 0.000 0 , 000 0 0 - 

AGGREGATE S C A L E  
R E C Y C L E  S C A L E  

MIX TOTAL TFH AVERAGE A/C CONTENT REALTIME A /C  CONTENT 
463 - 6 5 -30  5 ,  33 

BURNER FUEL V A L V E  
69 % 

M I X  TEMP. E X H A U S T  TEMP. O U T L E T  TEMP. A / C  TEMP. 
233 F 296 F 282 F x** F 



D A T E  T I M E  M I X  SILO ***** RUTQMGTIC **"** 
94-JUL-20 14:46:12 9 2 

M A T E R l  A L  M I X  % TARGET A C T U A L  TONS % M O I S T U R E  

AGG 1. 0.0 0.0 0.0 263.12 3-1 
RGG 2 0 - 0  0.0 0 - 0  745.35 3.1 
AGG 3 0.0 0.0 0 - 0  739.48 3.1 
AGG 4 50.0 208.5 208.5 838-92 2 - 5  
AGG 5 50.0 205.5 208-5 838.92 2.5 
RCY 1 0.0 0 - 0  0 - 0  0.00 0 - 0  

APC 5.3 24.62 24.46 199.138 
F I L L E R  0.0 0.00 0.00 0.000 
A D D I T I V E  1 0 - 0  0.000 0.000 0 0 .. 

AGGREGATE S C A L E  
R E C Y C L E  S C A L E  

M I X  T O T A L  T P H  AVERAGE A / C  CONTENT R E A L T I M E  A / C  C O N T E N T  
464.4 5.30 5-27  

BURNER F U E L  V A L V E  
69 % 

M I X  TEMP. E X H A U S T  TEMP. O U T L E T  TEMP. A / C  TEMP.  
282 F 294 F 278 F *** F 



D A T E  T I M E  M I X  SILO r**xr ,~UTOMATIC ***** 
94- JlJL-20 1 4 : 5 6 : 0 9  9 2 

AGG 1 
AGG 2 
AGG 3 
AGG 4 
AGG 5 
RCY 1 

A / C  
F I L L E R  
A D D I T I V E  1 

M I X  % 

AGGREGATE S C A L E  
R E C Y C L E  S C A L E  

TARGET A C T U A L  TONS 2 M O I S T U R E  

P i I X  T O T A L  T P H  AVERAGE A /C  CONTENT R E A L T I M E  A / C  CONTENT 
462.2 5.30 5 -35  

BURNER F U E L  V A L V E  
69 % 

M I X  TEMP. E X H A U S T  TEMP. O U T L E T  TEMP. A / C  TEMP, 
277 F 288 F 277 F u** F 



D A T E  T I M E  l l  I X S I L O  ***** A U T O M A T I C  ***** 
94-JUL-20 15 : 04 : 57 9 2 

M A T E R I A L  M I X  % TARGET A C T U A L  

AGG I 0.0 0 - 0  0.0 
AGG 2 0.0 0.0 0.0 
AQG 3 0.0 0.0 0.0 
AGG 4 50.0 203.5 203.5 
AGG 5 50.0 203.5 203.5 
RCV 1 0.0 0.0 0.0 

f i /C 5.3 24.04 23-92 
F I L L E R  0 - 0  0.00 . 0.00 
A D D I T I V E  1 0.0 0.000 0.000 

AGGREGATE S C A L E  
R E C Y C L E  S C A L E  

M I X  T O T A L  T P H  AVERAGE A/C CONTENT 
453 - 4 5.30 

TONS % M O I S T U R E  

R E A L T I M E  A /C  CONTENT 
5-28 

BURNER FUEL V A L V E  
69 % 

M I X  TEMP. EXHAUST TEMP. O U T L E T  TEMP. A / C  TEMP. 
275 F 267 F 259 F *** F 



D A T E  T I M E  M I >: S I L-O x x * * *  AUTOMATIC **x*x 
9 4 - J U L - 2 0  15:17:51 12 2 

M A T E R I A L  M I X  2, TARGET A C T U A L  TONS % MOISTURE:  

AGG 1 , 15.0 56.1 56.1 272.98 3.1  
AGG 2 4 2 - 5  159 - 0 159. 0 773.24 3 . 1. 
AGG 3 42.5 159.0 159.0 767 - 4 1  5.1 
AGG 4 0.0 0 .0  0.0 909 - 25 2.5 
AGG 5 0.0 0.0 0 . 0 909.25 2.5 
RCY 1 0 - 0  0.0 -- 0.0 0 -00  0.0 

A / C  5.3 21.57 21.20 211,274 
F I L L E R  0 - 0  0.00 0.00 0,000 
A D D I T I V E  1 0.0 0.000 0.000 0 0 - 

AGGREGATE S C A L E  
R E C Y C L E  S C A L E  

M I X  T O T A L  T P H  AVERAGE A / C  CONTENT R E A L T I M E  A / C  CONTENT 
406.6 5-30 5.20 

BURNER F U E L  V A L V E  
68 % 

M I X  TEMP, E X H A U S T  TEMP. O U T L E T  TEMP. A / C  TEMP- 
306 F 309 F 281 F *** F 



$;\BB D A T E  
TXME M I X  5 I L.0 

M A T E R I A L  M1.X I TARGET ACTIJAL TONS % M O I S T U R E  

AGG 1 15.0 60.3 60.3 278.97 3.1 
AGG 2 4 2 . 5  170.8 170.8 789.97 3 .1  
AGG 3 42 .5  170.8 170-9  784.10 3 .1  
AGG 4 0, 0 0 - 0  0.0 909.25 2.5 
AGG 5 0.0 0.0 0.0 909 - 2 5  2.5 
RCY 1. 0-0 0.0 0 - 0 0.00 0 - 0  

A/'C 5.3 22.66 22.67 213.472 
F I L L E R  0.0 0,OO 0 -00  0 -  000 
A D D I T I V E  1 0 - 0  0,000 0.000 0 0 - 

AGGREGATE S C A L E  
R E C Y C L E  S C A L E  

MIX TOTAL TPH AVERAGE A/C CONTENT REALTIME A/C CONTENT 
427.6 5 -29  5.30 

BURNER F U E L  V A L V E  
69 % 

M I X  TEMP. EXHAUST TEMP. O U T L E T  T E M P -  A /C  TEMP. 
293 F 292 F 280 F *** F 



M A T E R l  A L  M I X  %. TARGET A C T U A L  TONS % M O I S T U R E  

AGG 1 15.0 60 -3  60.3 282.18 3.1 
AGG 2 42.5 170.8 170.8 749-37 3 .1  
AGG 3 42.5 170.8 170.8 793.49 3.1 
AGG 4 0.0 0.0 0 ., 0 909.25 2 - 5  
AGG 5 0.0 0.0 0.0 909.25 2.5 
RCY 1 0 - 0  0.0 0.0 0.00 0 - 0  

A / C  5.3 23-05 22.78 214 -729 
F I L L E R  0.0 0.00 0.00 0,000 
A D D I T I V E  1 0.0 0.000 0.000 0 0 .. 

AGGREGATE S C A L E  
R E C Y C L E  S C A L E  

M I X  T O T A L  T P H  AVERAGE A / C  CONTENT R E A L T I M E  A /C  CONTENT 
434.4 5.30 5.27 

BURNER F U E L  V A L V E  
69 % 

MIX TEMP, EXHAUST TEMP. OUTLET TEMP. A/C TEMP- 
280 F 280 F 276 F *** F 



acf = actual cubtc feet 

rcfm = a c w l  cubic f n t  per minute 

A = effective area of flue in quare feet 

acm = actual cubic meters 

acmm = actual cubic meters per minute 

An f inside area of vmpling nozzle in square feet 

Bw = water vapor in gas stream, proportion by 
volume 

96C = percent carbon by wight, dry hsir 

%CO = percent orbon monoxide by volume, dry basis 

96C02 = percent carbon dioxide by volum, dry h s i s  

C~ = pitot tube coefficient 
Di = dust loading per heat input in pounds (grams) 

per million Btu (calories) per Fr constant 

Dl ' = dust loading per heat input in pounds (grams) 
per million Btu (calories) per Fr ulculated 

drcf = dry sundard cubic feet 

dx fh  = dry sundard cubic feet per hour 

dscm = dry stlndard cubic meters 

dscmh = dry rrandard cubic meters per hour 

fps = feet per second 

F r = ratio factor of dry flue gas volume to heat value 
sf combusted fuel in dry standard cub~c feet 
fmeters) per million Btu (calories) 

gms = grams 

gm-mole = gram-mole 

S s  = grains 
A H  = orifice pressure drop in inches water, average 

%H = percent hydrogen by weight, dry basis 

Hc = heat of combustion in Btu per pound, dry basis 

hr = hour 

%I = percent isokinetic 

in. Hg = inches mercury 

Ibs = pounds 

Ib-mole = pound-mole 

%M = percent moisture by volume 

mmBtu = million Btu 

mmo l  = millioncalories 

mm Hg = miliimews mercury 

mps = meters per second 

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

96N = percent nitrogen by wight, dry basis 

%N2 = percent nitrogen by difference, dry basis 

960 = percent oxygen by difference, dry basis 

W 2  = percent oxygen by volume, dry basis 

Pb = barometric pressure in inches mercury 

PItd = sundard absolute pressure (29.92 in Hg) 

PI = absolute prelsure in flue in inches (miilimeters) 
mercury 

p f 

c 
%5 

x f 

scm 

Tstd 

Ts 

Tm 

v s 
VI 

Vlc 

Vm 

V ms 

v o  

Qsd 

v t  

v w 

"wc 

vwsg 

Wa 

Wd 

Wg 
Wh 

WP 
w s 

wsg 
Y 

6 

= static pressure in flue in inches water, average 

= quare root of velocity head in inches water, 
average 

= percent sulfur by n igh t ,  dry basis 

= sundard cubic feet 

= sundard cubic meters 

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

= absolute temperature of flue gas in degrees 
Rankine, average 

= absolute temperature at meter in degrees 
Rankine. avenge 

= velocity of flue gas in feet (meters) per second 

volume of condenate through the impingers in 
milliliters 

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

= volume of metered gas measured at meler 
conditions in cubic feer 

= volume of melered gas corrected to dry 
standard conditions in cubic feel (meters) 

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

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

= total volume of fiue gas samp;~.: 2t ac:sal 
conditions in cubic feer (metersj 

= volume of water vapor in mc:rred p s  corrected 
to standard conditions in cubic tee[ :mclers) 

= volume of water condensed in impingers 
corrected to sundard conditions 

= volume of waler collected in silica gel corrected 
to standard conditions . 

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

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

= total weight of dust collecud in grams 

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

= tou l  weight of dusl collected in pounds 

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

= impinger silica gel weight p i n  in grams 

= metered gas volume correction factor 

= fou l  elapsed sampling time in minutes 



(I) ABSOLUTE f l U E  PRESSURE (in. C1() 

?, = ( 2 Pf + 13.6) Pb 

(2) WATER VAWR VOLUME IN METERED GAS CORRE(3ED 70 STANDARD CONDITIONS (KC) 

V,"' = .04707 r V( Vrrl = .O(tlS a Wy 

v, = V,'*Vry 

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

(4) PERCENT MOISTURE IN f LUE GAS 

(5) AVERAGE RESL'LlS OF FLUE GAS ANALYSIS 

% N j  dry = 100- (-SC02* W2* #CO) 

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

(!LO2) + -320 (W2) + -280 (5N2 + 

(7) GAS VELOCITY IN FlUE (fpr) - - 

(8) FLUE GAS VOLUME A 1  ACTUAL CONDlTlONS (acfm)'-- 

Vo f V, r X r 60 

(9)  FLUE GAS VOLUME CORRECTED TO DRY STANDARD CONDITIONS [dscfht 

(lo) TOTAL FLUE GAS VOLUME SAMPLED AT ACTUAL CONDlTlONS (ace 



EPA DUST LOmING FORMULAS (Continwd) 

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

Wp 0.002205 x W1 (lb) 

Dl = 9820 W~ (1bjrnrnB~u with tonrtrnt 9820 Ft) 
(20.9 - w2) 

Df = Wd Fr (IblrnmBtu with ml~ulatcd Fr) ., 

(20.9 - %02) 

(I 2) PERCENT OF ISOKlNETlC SAMPLING 



January 2 7 ,  1994 

Mr. John A- view, IS1 
Vice-president, Cont rac t s  
Journagan Constmcticn/Aggregates 
3003 E. Chestnut Expressway, Suite 1200 
Springfield, NO 6580.2 

RE: Portable Source Relocation Request for PORT-0129-006, 
drum mix asphaltic plant,  permit Number 1293-016. - 

D e a r  : I& ; :View : 

Your report of new source l ~ c a t i o n ,  which inc lude  the revised . 
drawings, was received by our program on January 19thf 1994- 

~uthorization for-this plant to operate in ~ h r i s t i ~  county at 
Sw f , NW '6, Section 34, cpownship 28N, Range 2 l . W  is granted, - - - 
provided _that: -.- -- 

1. The equipment is operated and maintained inaccordance- 
w i t h  your permit. - --- - - 

2 - ~onsecutive- operation of -this plmt at -the new- location 
shall not  go beyond February 1, 1996. 

3 .  NO ocher equipmen&-shall be operating on-the-site other - 
than that w i t h  was specified-in Permit N u a r  1293-016-- 

If you have any questians, please contact me at (3141 751-4817 - 

Mike Ambrose 
Environmental Erzgineer 

c: Source file 
Southwest Regional Office 

PastJtw brand fax transmittal memo 767i [ *of  I 
Tc/f, -5? F,*i"&& 

Co. Co. 

Dept- Phone # 

"3j4 d 3 6  9767 "' 



5 TATE OF 34 ISSQLX hi< 1: .Iz,... ,-.,,,<*c,u . ,J-\,:' A 3.,.*7 :>LC- , 

DEPm'rMENl' OF NA'LIRAL RESOU X E S  
- 

- -- - - rjn-~~ro?: .;r.i- F * \ \ - I K ~ ~ ~ ~ ~ - I u . I  AL QU.\l,lPri - 
1 )  0. I-(< )efrCrb~>n C![>', '\lo 6ilG)-(ll;b 

. 
3 r 

Certi-fication No.: P 206 488 369 
~)ecember 28, 1993 
14r- John View, 111 
vice-president 
30Umaga.n Construction Company, Inc. 
3003 E. Chestnut  Expressway 
Suite? 1200 
Springfield, MO 65802 

RE; A i r  permit Application - project/Facility No. FORT-0129-005 

Dear k l r .  View: 

Enclosed with-this letter-is your-permit-to construct* Please - 
- .  

note the- special conditions, : if - any .-- on a~companying~pagea . : --:- L 
Operation in accordance w i t h -  these conditions and-your permit - -1- - 
application: is- necessary for-  continued compliance. - The document --r - - 
ent i t l ed-  .?Review of Application- f or. Authority. to ~onskruct!v:is=~. - 
Dart 02 the permit as well and should be kept with-the permit in- - - -  
+our f i les .  

The reverse side- OL your permit certif icatez has:importatrLr-=?z 
information concerning. your- rights~and- obligations- - --. . 

If you- have any questions:or need- additional ;information- -- - -:- 
regarding, this. p d t , - y o u - -  can-contact- me. by phone at:--~ I- 
(314) 751-4817 or you may write to.me at the Department-of-- -- 
N a t u r a l  Resources, _ A i r 2  pol lu t ion  control: Program, - Pa 0 i Box 17 6, : . 
Jefferson City; M O  65102.' f -2: - 
Sincerely, - --- : 

Enclosures 

c: . Southwest Rggional O f f i c e  
APCP Technical Support 
Source f i l e  



STA'I'E OF 41ISSOI.;N 

DEPAR'TMENT OF NATURAL RESOURCES 

PERMIT TO CONSTRUCT 

Under rhc ;luUlurity of KSHn 643 and the Fedml Clem ,ku Act tdc applicmt h nnhorizcd nltn constrilcr thc 
facility de-scribed bclow, in acrorh~cc with thc hws, rules, md conditions as set forth herein. 

Pcnnir Tu'nrnhrr; 1293-016 Fa~ilir). 1.D. Nunlbcr: PORT-0 129 -0 05. 

Chmcr: . . -- - Journaganl ; rons t ruc th  Company, Inc- 

3003 E. Chestnut Expressway,- Suite 1200, - 
. . 

h n e r ' s  Address: .. 
Springfield,_ MO 65803 - 

- .  r;lcibty  am :, :- Journagan. Construction . . Company ;r I n c ;  , . ' r I 
.-- - - -  

- Near the: Jlusction.-of ~oute'. 65- and Business-; R o u t e .  1 6 5 ~ ~  - - L . 
Fzcilir). .4ddress:- - - -- Hollistez,:-MQ.,;. - . .-.- - .- . - 

~ S J  uc~i~+a.-L!aney county ; ~ 2 0 ; ~ -  TZN-, R21W' T.::.~; - - - -- - - .. . - - 

-- -- .- -*-. - - - .  - - . -*.. ._ - .- - - - -- - _ - - - - - 

-. Applic;ltion for Authority-ro Consrruct wasmade foe? I. . . A - -. 

- - **** Author i ty -kornns t ruc t  =-drum mix asphaltic concrete plant.. - - - - -  
The p l a n t  is. a porkable continuous- type with a rated. capacity~ of - - 

- A  

375 tons per hour- controlled by a baghouse : - This- review was:=- --I: 
conducted in accordance with section (31, Missouri S t a t e  Rule 1 - 

10 CSR 10-6,060 ,- "Pennits Required;"-: ****s - -- 
. - -- . . - . - - - - - - - . . - -  - -- . - -. - . - .  , . 

-- .- -4 ---.-- C 

Spccirrl Conditioas an: not appiicablc to rhis prnnil. - - - 
- - 

& Spcciill Conditions do apply to @t and arc liwcd as ,eanachmenrr m r b g  on page 2. 



Thn peiirlittre is ailthorued ID consiruct and operate subject to the following special conditions: 

I G E N E W  CONDITIONS FOR PORTABLE FACILITIES 

1.   his facility shall use s baghouse, as specified in its 
permit application, in order to control t h e  particulate I 

emissions from the asphalt plant ,  This baghouse shall be in 
Use at all times t h a t  the asphalt plant  is in production, 
and shall be operated and maintained (spare bags shall be 
kept an-site, bags in baghouse will be inspected prior to 
start-up of asphalt plant replacing those bags-that show 
signs of- deterioration) in accordance with the 

I manufacturerRs specifications- 

A minimum of -wet systemrcontrols,. including water .-:- r 
application, is required to be implemented on all dust 
sources including, b u t n o t - l i m i t e d - t o ,  haul roa&, vehicular- 
traffic-areas, end aggregate storage pi-les whenrconditionr-.;- 
exist which would otherwi~e~cause a,violation:of-Missouri;tl.-- 
State Rule :10dCSR-1Q-6: 170 , - - ~ ~ ! R e ~ t T i & i o n - ~ ~ a ~ i c u I a t e ~ ~ ~ - ~  1: 

Matter :-from:Becoming -Airborne, 9- or ~ i s o o d r ~ t a t e  Rule ; .: - 
10 CSR ; l Q ~ - 3 T € l 8 O i  2 l f R e s t r i c t i - o ~  =of ; Wsr i o n ~ o f  l V i s i b l e l A i r  i r ;sz 

I 3 .  The.  exhaust. gas: stream f romr this. a~phalt~plant shall- not: - ---? 

I contain particu1ate:mtter;in-acess .-of.~O;04=gr/dsce (grains -: :;:= 
per dry  standard cubic foot)  and shall  no t  exhibit an - 
opacity in. excess = of 20 percent, as set .  f o r t h  in A s s o u r  i 1. : - I 

I 

i S t a t e  Rule 10 CSR 10-6 6.70 ,-: and "New Source P e r f  onaance~-;-:~ 
Standards," Subpart 1 ( 4 0  CFR 60.92). . I 

I 
4. A "Repod-of New Source Locationn form shal l  be f i l e d  w i t h  I 

I 

1 the Air Pollution Control Program at least 21 (twenty-one) 
I days pr io r  to the re locat ion of this plant to an unpermitted--.-- 

site, or 7 (seven) days for-a site previously permitted f o r .  
this facility- 

- - .  



SPECIAL CONDITIONS' . . 

~h~ permittee auth~lizofl to construct and operate subject 10 the f0lluwinY special condltlons: 

SITE SPECIFIC OPERATING CONDITIONS 

S i t e  Number 4720-NO06 
Taney County, Section 20 ,   owns ship 22N, Range 21W 

This facility shal! produce no more than 7 6 0 , 0 0 0  tons 
.s@altic concrete during any consecutive 12-nonth period* 

. - -  
Monthly production logs shall be kept on-site at all times 
and will-include data-from-the previous 24-month period- 
The annual t o t a l  production shall be shown with t h e  - 3 
month of the year that the facility- operates-:  his = -  - -  - 
infornation shall be n~ade immediately available-for - -  - - -  ,- 

-. 

inspection to -the -Dep--tnent of Natural Resources ' per60nne1 -- r~ - 

upon verbal-requesf.;;;=;-r . . - . 

--.. ; .?- .= 
u - _, - .I The, so--= -shall. report :to :the ~ir-?.Pollutior\: Con*oknq 

np- l a te r  than (ten l. days aiter the -"' 
znf end orcsment of teachmonth, r - . 12-month - c u m u l a t i v e f o ~ ~  
( ~ ~ ~ d i t i ~ ~ : ~ ~ & ~ ~ : ~ ~ ~ r e ~ o r d s  .~~Y1owz t h a t - - ~ t h e e s 0 U  .e~ceeded;zi::-; - 
me limitmtim-gf -ConditiPn -Nuzber :I={ 760 ; 000 +tons); <Z..s? . - -- . . 

 his faci~ity.:my-operate akzthis:site: f or-a period-no L-:: :== 
longer than 24 (twenty-four) consecutive-months-from-=the--. - : ~ q -  

date of.. startup.--:+- -- 




